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

�3NO% A��P 

Propagation 

rate  

 �0�6�7 

Bulb weight (g)  

M�� KL7 

)2Leaf area (cm  

M�� 4��J% 

Number of leaves   

�
��� �% 0�� 4��J% 	
06�7 

Days to bulb sprouting   

�
��� �"�4 	
06�7 

Bulb sprouting 

percentage  

��4×;��  

Temperature×Duration 

;��33k% c���  

Source of variation  

1.10b 63.51b 35.45b 48.03a 53.23a 83.58b Tiber DB�  

1.18a 89.48a 47.96a 42.69b 42.33b 93.21a Candy Club Cultivar 
        

1.15a 76.15b 43.48b 41.28b 39.95b 89.81a 1T 
��4 

Temperature 
1.15a 81.54a 47.19a 42.42b 40.28b 90.74a 2T 

1.13b 71.81c 34.45c 52.37a 63.10a 84.63b 3T 
        

1.13c 72.28b 40.00b 47.86a 53.68a 85.18b 1S 
;�� 

Duration 
1.15b 75.63b 43.12a 45.23b 47.33b 90.18a 2S 

1.16a 81.59a 42.00a 42.98c 42.33c 89.81a 3S 
        

1.10e 45.51g 33.43f 46.73bc 50.64d 84.44ab 1S1TT 

DB
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×
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×
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1.10e 61.44f 41.20e 42.76d-g 43.06ef 85.56ab 2S1TT 

1.10e 65.63ef 35.74f 41.58f-h 39.27gh 88.89ab 3S1TT 

1.10e 65.11ef 35.02f 47.93bc 51.34d 85.56ab 1S2TT 

1.11de 63.26ef 45.92c-e 44.29c-f 41.84fg 88.89ab 2S2TT 

1.12e 83.32b-d 50.00a-c 39.76g-i 37.43hi 85.56ab 3S2TT 

1.10e 62.99ef 26.56g 57.56a 76.16a 60.00c 1S3TT 

1.10e 61.93f 25.07g 55.96a 73.20a 81.11b 2S3TT 

1.10e 62.41f 26.10g 55.69a 66.16b 92.22ab 3S3TT 
       

1.17b-d 88.28b-d 53.28a 42.36e-g 40.87fg 94.44ab 1S1DT 

1.21b 86.69b-d 50.96a-c 38.33h-j 34.08jk 95.56a 2S1DT 

1.21b 91.68bc 46.27cd 35.93ih 31.79kl 90.00ab 3S1DT 

1.14c-e 95.19ab 47.03b-d 46.16b-e 46.00e 94.44ab 1S2DT 

1.17bc 94.08a-c 53.49a 41.13f-h 35.61ij 94.44ab 2S2DT 
1.26a 105.95a 51.67ab 35.27j 29.49l 95.56a 3S2DT 

1.15c-e 76.58de 44.67de 46.44b-d 57.05c 92.22ab 1S3DT 

1.17bc 86.37b-d 42.07de 48.91b 56.19c 95.56a 2S3DT 

1.17bc 80.54cd 42.21de 49.67b 49.85d 86.67ab 3S3DT 

T= Tiber cultivar, and D= Donato cultivar. T1= -2 °C, T2= 4 °C, and T3= Ambient conditions; S1= 4 weeks storage, S2= 8 weeks storage, and S3= 12 weeks storage. Means 

within each column followed by the same letters are not significantly different at P≤0.05, using Tukey's test. 

1T ���4 =2-  :G�3F�7 ���42T ���4 =4  :G�3F�7 ���43T53 � ���4 = ���
�⸵ 1S =4  : ���4���
� �<!�2S =8  � ���4���
� �<!�3S =12 .���4���
� �<!�  �� �4��<7: �3W
�38��� ���4�  KL7 �4 ^�<+� ]��X5% 	=�% ���09 

�J� ]x<\�	��4� .�
���
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

3.
4.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

1-
29

 ]
 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.4.9
http://journal-irshs.ir/article-1-504-fa.html


 � ��4 �321%��; ... ��� �� ���4���
� 

295 
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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. 

4��J% U�� 

Number of 

scales  

 �0��
�6�7 

Bulb size (cm)  

4��J% �Q�
 

Number 

of buds  

�Q�
 ��RS �% 0�� 

Days to bud 

emergence  

�B�7 �LB 

Stem diameter 

(mm)  

��3I T�!%�� 

Plant height 

(cm)  

  ;��33k% c���  

Source of variation  

39.43a 17.07b 3.43a 77.41a 7.13b 79.16b Tiber DB� 

Cultivar 25.45b 19.50a 1.93b 66.31b 7.62a 105.16a Donato 
        

31.79b 18.07b 2.96a 65.03b 7.27b 89.57b 1T 
��4 

Temperature 
33.66a 18.74a 2.65b 61.94c 7.57a 89.26b 2T 

31.88b 18.03b 2.43c 88.60a 7.27b 97.65a 3T 
        

31.86b 17.79c 2.68a 77.88a 7.46a 93.27a 1S 
;�� 

Duration  
32.32ab 18.29b 2.63a 71.48b 7.40a 92.34ab 2S 

33.15a 18.76a 2.73a 66.22c 7.25b 90.88b 3S 

         

30.64c 17.79cd 2.89a-c 71.17c 7.42bc 91.59b 1S1T 

��4×;�� 

Temperature×Duration 

30.96c 17.81cd 2.79b-c 64.08d 7.26c 89.80bc 2S1T 

33.77ab 18.62a-c 3.19a 59.84e 7.12c 87.33c 3S1T 

32.98a-c 18.09b-d 3.02ab 70.33c 7.81a 91.29b 1S2T 

33.92ab 18.70ab 2.59c-e 60.13e 7.65ab 89.17bc 2S2T 

34.08a 19.43a 2.34ef 55.37f 7.25c 87.32c 3S2T 

31.96a-c 17.50d 2.12f 92.13a 7.14c 96.93a 1S3T 

32.08a-c 18.36b-d 2.50d-f 90.23a 7.29c 98.05a 2S3T 

31.60bc 18.23b-d 2.66b-e 83.45b 7.39bc 97.98a 3S3T 

T1= -2 °C, T2= 4 °C, and T3= Ambient conditions; S1= 4 weeks storage duration, S2= 8 weeks storage duration, and S3= 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. Nikbakht11 

 

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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