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ABSTRACT 
Hyacinth (Hyacinthus orientalis L.) is one of the most popular ornamental bulbous plants in Iran and the world. 
Hyacinth bulbs are propagated by daughter bulbs. Storage conditions after harvest of daughter bulbs are important on 
next growth quality and development rate of them to become as a mother's bulbs. The present study was designed and 
conducted to investigate the effect of temperature, storage period and also size of daughter bulbs on growth of first 
generation of daughter bulbs after cultivation in three separate experiments. Results indicated that the highest fresh 
weight of bulblet (3.70 g) obtained in 3 cm bulblets with 8 weeks storage period at 4°C. Also, in storage at 10°C, the 
highest fresh weight of bulblet (4.50 g) was observed by interaction between 10 weeks storage period and 3 cm 
bulblets. The highest fresh weight of bulblet (3.24 g) was obtained in 3 cm bulblets with 10 weeks storage period at 
20°C. Finally, results of this study indicated that storage period of the first generation of daughter bulbs can be 
decreased by reducing the storage temperature. 
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Table 1. Analysis of variance of the effect of bulblet size and storage period at storage with 4°C on some characteristics of 

hyacinth bulblet. 
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Bulblet size 2 0.63** 0.29** 8.89** 4.42** 48.89** 0.05** 

Storage period 1 0.00ns 0.00ns 0.38ns 0.03ns 0.00ns 0.00ns 
Bulblet size× storage period 2 0.00ns 0.00ns 0.10ns 0.03ns 15.47* 0.00* 
Error 12 0.0282 0.0095 0.0892 0.0695 2.5371 0.0016 
C.V. (%) - 12.56 45.4 94.14 13.62 15.42 13.89 

ns� * :** � d 7�7 <" *��O7 �/() #2;� �%� *��O7 � #2;�  e�	�c% x]0 �� �%�5 � 1 .+_��  
ns, *, **: Non-significantly difference and significantly difference at 5 and 1% of probability level, respectively. 
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Table 2. Means comparison of bulblet size and storage period and interaction effect of bulblet size and storage period 

at storage with 4°C on some characteristics of hyacinth bulblet. 

Treatment 

B
ul

bl
et

 d
ia

m
et

er
 (

cm
) 

B
ul

bl
et

 le
ng

th
 (

cm
) 

B
ul

bl
et

 w
ei

gh
t 

(g
) 

N
um

be
r 

of
 le

av
es

 

L
ea

f 
le

ng
th

 (
cm

) 

L
ea

f 
di

am
et

er
 (

cm
) 

Bulblet size 
S1 1.09b 2.07b 1.25b 1.16c 13.60a 0.21b 

S2 1.21b 2.05b 1.33b 1.77b 8.83b 0.25b 

S3 1.71a 2.44a 3.40a 2.86a 8.54b 0.40a 

Storage period 
8 week 1.36 2.20 2.14 1.98 10.34 0.30 

10 week 1.31 2.17 1.85 1.89 10.30 0.27 

Storage period× 
bulblet size 

8 week 
S1 1.12 2.08 1.36 1.16 13.54a 0.21c 

S2 1.21 2.07 1.37 1.77 10.50b 0.23c 

S3 1.74 2.46 3.70 3.00 7.00c 0.46a 

10 week 
S1 1.06 2.05 1.15 1.16 13.66a 0.21c 

S2 1.21 2.02 1.29 1.78 7.16c 0.26c 

S3 1.67 2.42 3.11 2.72 10.08b 0.34b 

S1��	L �]U : �% 1 #�)�0 ���� S2�]U : 1 #F% 2 #�)�0  ����S3: �]U 2 #F% 3 #�)�0 .���  

6 �)� � �& �� <"�Y� l��c �%�%� ��&  e�	�c% x]0 �� 
/�05 #2;� *��O7 +_�� .+)�%+) ��%�.  
S1: Diameter less than 1 cm, S2: diameter 1 to 2 cm, S3: diameter 2 to 3 cm. 
In each column means followed by at least a common letter, are not significantly different at 1% probebility level. 
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Table 3. Analysis of variance of the effect of bulblet size and storage period at storage with 10°C on some characteristics of 

hyacinth bulblet. 

Source of variation df 
Mean of Squares 

Bulblet  
diameter 

Bulblet  
length 

Bulblet  
weight 

Number  
of leaves 

Leaf  
length 

Leaf  
diameter 

Bulblet size 2 0.79** 0.70** 13.09** 3.36** 7.91ns 0.03** 

Storage period 1 0.03ns 0.00ns 0.57ns 0.02ns 143.03** 0.00ns 

Bulblet size× storage period 2 0.04ns 0.05ns 0.89ns 0.02ns 8.01ns 0.00ns 
Error 12 0.0161 0.0316 0.3241 1207.0 1572.2 0003.0 
CV (%) - 9.04 7.89 25.88 18.85 10.79 6.52 

ns � d 7�7 <" :** *��O7 �/() #2;� �%� *��O7 � #2;�  e�	�c% x]0 �� �%�1 .+_��  
Ns, **: Non-significantly difference and significantly difference at 1% of probability level, respectively. 
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Table 4. Means comparison of bulblet size and storage period and interaction effect of bulblet size and storage period 

at storage with 10°C on some characteristics of hyacinth bulblet. 
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Bulblet size 
S1 1.11c 1.96b 1.10b 1.23b 14.60 0.21c 

S2 1.28b 2.16b 1.61b 1.61b 13.85 0.28b 

S3 1.81a 2.62a 3.88a 2.68a 12.35 0.37a 

Storage period 
8 week 1.36 2.23 2.02 1.88 16.42a 0.29 

10 week 1.44 2.26 2.37 1.80 10.78b 0.28 

Storage period× 
bulblet size 

8 week 
S1 1.11 2.01 1.11 1.25 17.41 0.20 

S2 1.30 2.19 1.68 1.72 17.83 0.29 

S3 1.67 2.50 3.25 2.66 14.01 0.39 

10 week 
S1 1.11 1.91 1.09 1.22 11.79 0.22 

S2 1.27 2.13 1.54 1.50 9.87 0.28 

S3 1.96 2.75 4.50 2.69 10.68 0.35 

S1��	L �]U : �% 1 #�)�0 ���� S2�]U : 1 #F% 2 #�)�0  ����S3: �]U 2 #F% 3 #�)�0 .���  

6 �)� � �& �� <"�Y� l��c �%�%� ��&  e�	�c% x]0 �� 
/�05 #2;� *��O7 +_�� +)�%+) ��%�.  
S1: Diameter less than 1 cm, S2: diameter 1 to 2 cm, S3: diameter 2 to 3 cm. 
 In each column means followed by at least a common letter, are not significantly different at 1% probebility level. 
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Table 5. Analysis of variance of the effect of bulblet size and storage period and interaction effect of bulblet size and storage 

period at storage with 20°C on some characteristics of hyacinth bulblet. 

Source of variation df 
Mean of Squares 

Bulblet  
diameter 

Bulblet  
length 

Bulblet  
weight 

Number  
of leaves 

Leaf  
length 

Leaf  
diameter 

Bulblet size 2 0.37** 0.25** 3.78** 2.25** 2.59ns 0.01** 

Storage period 1 0.03ns 0.35** 1.69** 0.19ns 15.47** 0.02** 

Bulblet size× storage period 2 0.01ns 0.04ns 0.20** 0.22ns 45.39** 0.01** 

Error 12 0.0285 0.0131 0.0218 0.0927 1.1026 0.0008 
CV (%) - 12.19 5.15 7.34 16.12 7.99 9.46 

ns d 7�7 <" :** � *��O7 �/() #2;� �%� *��O7 � #2;�  e�	�c% x]0 �� �%�1 .+_��  
Ns, **: Non-significantly difference and significantly difference at 1% probability level, respectively. 
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Table 6. Means comparison effect of bulblet size and storage period and interaction effect of bulblet size and storage 

period at storage with 20°C on some characteristics of hyacinth bulblet. 
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Bulblet size 
S1 1.13c 2.02c 1.20c 1.24c 12.39 0.26b 

S2 1.37b 2.20b 2.03b 1.94b 13.35 0.29b 

S3 1.64a 2.43a 2.79a 2.47a 13.64 0.37a 

Storage period 8 week 1.34 2.08b 1.70b 1.78 12.20b 0.35a 

10 week 1.42 2.36a 2.32a 1.99 14.05a 0.27b 

Storage period× 
bulblet size 

8 week 
S1 1.11 1.94 1.11d 1.33 12.39c 0.26b 

S2 1.26 1.95 1.66c 1.64 9.33d 0.32b 

S3 1.64 2.34 2.34b 2.38 14.88b 0.46a 

10 week 
S1 1.16 2.11 1.30d 1.16 12.39c 0.27b 

S2 1.48 2.44 2.40b 2.25 17.37a 0.27b 

S3 1.64 2.53 3.24a 2.55 12.40c 0.29b 

S1��	L �]U : �% 1 #�)�0 ���� S2�]U : 1 #F% 2 #�)�0  ����S3: �]U 2 #F% 3 #�)�0 .���  

6 �)� � �& �� <"�Y� l��c �%�%� ��&  e�	�c% x]0 �� 
/�05 #2;� *��O7 +_�� .+)�%+) ��%�  
S1: Diameter less than 1 cm, S2: diameter 1 to 2 cm, S3: diameter 2 to 3 cm. 
In each column means followed by at least a common letter, are not significantly differetnce at 1% probebility level.  
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