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The Effect of Storage Temperature and Duration on the Growth and
Bulb Production of Two Lily Cultivars
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Fig. 1. Flower of the studied lily cultivars, namely Tiber (A) and Donato (B).
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Fig. 2. Lily bulbs of Tiber (A) and Donato (B) cultivars.
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Table 1. The minimum and maximum storage ambient temperature.

e 12 3 4 5 6 7 8 9 10 1 12 o=
Week Average
o SO 7116 122 128 115 110 115 130 111 112 102 1L1 117
E Minimum
< BRI
38 Y172 185 170 170 168 169 168 168 165 163 156 162 168
g Maximum
it Sile
= SRS 140 1s0 147 149 142 139 141 149 138 138 129 136 142

Average
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Table 2. The composition of nutrient solution during the experiment period.

i sleyaie N P K SO, Ca?® Mg? FeEDTA Mn B Zn Cu
Nutrients
— 205 36 172 172 95 34 40 65 15 40 5

Concentration (ppm)
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Table 3. effect of cultivar, storage temperature, and duration of storage and their interaction on bulb sprouting percentage, days to bulb sprouting, number of leaves, leaf area,
bulb weight, and propagation coefficient of Lilium bulb.

Ol e SaeXlas e el TP e il 5, ol S ol Sp e T 039 - e
Source of variation TemperaturexDuration Bulb sprouting Days to bulb sprouting ~ Number of leaves Leaf area (cm?)  Bulb weight (g) Propagation

percentage rate
) Tiber 83.58b 53.23a 48.03a 35.45b 63.51b 1.10b
Cultivar Candy Club 93.21a 42.33b 42.69b 47.96a 89.48a 1.18a
L T 89.81a 39.95b 41.28b 43.48b 76.15b 1.15a
° T2 90.74a 40.28b 42.42b 47.19a 81.54a 1.15a
Temperature Ts 84.63b 63.10a 52.37a 34.45¢ 71.81c 1.13b
. Si 85.18b 53.68a 47.86a 40.00b 72.28b 1.13¢
= Sz 90.18a 47.33b 45.23b 43.12a 75.63b 1.15b
Duration S 89.81a 42.33¢ 42.98¢ 42.00a 81.59 1.16a
TT:1S: 84.44ab 50.64d 46.73bc 33.43f 45.51g 1.10e
TT:S: 85.56ab 43.06ef 42.76d-g 41.20e 61.44f 1.10e
TT:Ss 88.89ab 39.27gh 41.58f-h 35.74f 65.63ef 1.10e
o TT2S: 85.56ab 51.34d 47.93bc 35.02f 65.11ef 1.10e

2 TT2S: 88.89ab 41.84fg 44.29c-f 45.92c-e 63.26ef 1.11de
g TT2S3 85.56ab 37.43hi 39.76g-i 50.00a-c 83.32b-d 1.12¢
2 TTsS: 60.00c 76.16a 57.56a 26.56g 62.99ef 1.10e
2 £ TT5S2 81.11b 73.20a 55.96a 25.07g 61.93f 1.10e
x 2 TT3Ss 92.22ab 66.16b 55.69a 26.10g 62.41f 1.10e

3 8

3 E‘ DT:iS: 94.44ab 40.87fg 42.36e-g 53.28a 88.28b-d 1.17b-d
)& DTS 95.56a 34.08jk 38.33h-j 50.96a-c 86.69b-d 1.21b
% DTS 90.00ab 31.79k1 35.93ih 46.27cd 91.68bc 1.21b

2 DTS 94.44ab 46.00¢ 46.16b-¢ 47.03b-d 95.19ab 1.14c-¢

8 DTS2 94.44ab 35.61jj 41.13f-h 53.49a 94.08a-c 1.17bc
DT>S; 95.56a 29.491 35.27j 51.67ab 105.95a 1.26a

DTsS1 92.22ab 57.05¢ 46.44b-d 44.67de 76.58de 1.15¢c-e

DTsS2 95.56a 56.19¢ 48.91b 42.07de 86.37b-d 1.17bc

DT3S3 86.67ab 49.85d 49.67b 42.21de 80.54cd 1.17bc

T= Tiber cultivar, and D= Donato cultivar. T;= -2 °C, T,= 4 °C, and Ts= Ambient conditions; S;= 4 weeks storage, S,= 8 weeks storage, and S;= 12 weeks storage. 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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Table 4. Effects of cultivar and the interactive impact of storage temperature and duration on plant height, stem diameter, days to bud emergence, number of buds, bulb size,
and number of scales.

A olS ela )l a8l a8 axié o0 b 3o, dzié slass . . o8 olass
Syt e : i Go o5l
o Plant height Stem diameter Days to bud Number . Number of
Source of variation Bulb size (cm)
(cm) (mm) emergence of buds scales
o5, Tiber 79.16b 7.13b 77.41a 3.43a 17.07b 39.43a
Cultivar Donato 105.16a 7.62a 66.31b 1.93b 19.50a 25.45b
T 89.57b 7.27b 65.03b 2.96a 18.07b 31.79b
Les T2 89.26b 7.57a 61.94c 2.65b 18.74a 33.66a
Temperature
T3 97.65a 7.27b 88.60a 2.43c 18.03b 31.88b
Si 93.27a 7.46a 77.88a 2.68a 17.79¢ 31.86b
o Sa 92.34ab 7.40a 71.48b 2.63a 18.29b 32.32ab
Durati
vration Ss 90.88b 7.25b 66.22¢ 2.73a 18.76a 33.15a
TiSu 91.59b 7.42bc 71.17¢ 2.89%a-c 17.79cd 30.64¢
T1S2 89.80bc 7.26¢ 64.08d 2.79b-c 17.81cd 30.96¢
T1S3 87.33¢c 7.12¢ 59.84e 3.19a 18.62a-c 33.77ab
" T2S1 91.29b 7.81a 70.33c 3.02ab 18.09b-d 32.98a-c
ot TS 89.17bc 7.65ab 60.13¢ 2.59c-¢ 18.70ab 33.92ab
TemperaturexDuration TaSs 87.32c 7.25¢ 55.37f 2 34ef 19.43a 34.08a
T3S: 96.93a 7.14c 92.13a 2.12f 17.50d 31.96a-c
T3Sz 98.05a 7.29¢ 90.23a 2.50d-f 18.36b-d 32.08a-c
T3S3 97.98a 7.39bc 83.45b 2.66b-¢ 18.23b-d 31.60bc

Ti=-2°C, T,=4 °C, and Ts= Ambient conditions; S;= 4 weeks storage duration, S,= 8 weeks storage duration, and S;= 12 weeks storage duration. 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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Fig. 3. Effects of storage temperature and duration on bulb size of Tiber (top) and Donato (down) Lily cultivars.
A: 4 weeks at ambient temperature (the smallest bulb); B: 12 weeks at 4 © C (the largest bulb).
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Research article

The Effect of Storage Temperature and Duration on the Growth and Bulb
Production of Two Lily Cultivars

S. Heidari, S.N. Mortazavi, S. Reezi", and A. Nikbakht!

To study the effects of the bulb storage conditions on the growth and bulb production of lily, a
factorial experiment based on a completely randomized design with two cultivars (the Tiber and
Donato), three storage temperatures (-2 °C, 4 °C, and ambient temperature), and three storage
durations (4, 8, and 12 weeks) was performed. Bulb sprouting percentage, days to bulb sprouting,
number of leaves, leaf area, bulb weight, propagation rate, plant height, stem diameter, days to bud
emergence, number of buds, bulb size, and number of scales were evaluated. The results showed
that the lowest number of days to bulb sprouting and days to bud emergence, the highest bulb
sprouting percentage, plant height, stem diameter, leaf area, bulb weight, bulb size, and
propagation rate were observed in Donato cultivar. Tiber cultivar showed the highest number of
buds, number of leaves, and number of scales. The minimum number of days to bulb sprouting
and days to bud emergence, the highest bulb sprouting percentage, bulb weight, bulb size, number
of scales, and propagation rate obtained by storing the bulbs at 4 °C for 12 weeks. In conclusion,
12 weeks storage of the bulbs at 4 °C was the best condition for propagation of two studied lily
cultivars.

Keywords: Cold storage, Vernalization, Forcing, Propagation, Lily, Scale.
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