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Abstract 
This study aims at evaluating the yield of cucumber genotypes in two seasons, and identifying cucumber genotypes with high yield 
and stability. The research has been carried out in the greenhouse of the Department of Horticultural Sciences, University of Guilan, 
as a factorial experiment in a completely randomized design in autumn and spring seasons with nine cucumber genotypes in three 
replications. Results show that in terms of number of female flowers in autumn and spring, genotype C1 with an average of 16.7 per 
plant and genotype C8 with an average of 7.0 per plant have been the best, respectively. Also, in terms of leaf area, C10 genotype 
with an average of 2866.6 cm2 in autumn and C8 genotype with an average of 9340.990 cm2 in spring outperform the rest and can be 
used to achieve suitable hybrids for each growing season. Results of principal components analysis and population biplot show that 
C8 genotype is a suitable genotype for cultivation in two cropping seasons in terms of stability of yield-related traits and vegetative 
traits. Finally, in terms of number of fruits, genotype C1 with an average of 5.0 per plant in autumn, and C10 genotype with an 
average of 5.0 per plant in spring have been superior. 
 
Keywords: Biplot analysis, cultivation season, genotype, hybrid, number of fruit.   
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 � )� �. 7 (

8�%� ��� 1& +��� $L; �" '() �� W�� ���M�_D�
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�D)� �����
 )Jalili Marandi, 2010 .(

S� #�	T �
�D)� ��� ���� �
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�=E� ����   �M� �� 8< 
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�, 4�I�� 

�� ���3 )Jalili Marandi, 2010 .( 

  
>�4+ 3 .J��,0 ���A6 K0���-� L��� ����� �M�'&��.# �� N
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���y� �� 8�%� ���   �M� �� 8< 1� >���� 
����� +�� C3   

C1 �� �9=*� #�7���� 5/0   5/0 �=��, �=� ��  � '() 

S& #
�� ���y� �� 8�%� ����� .+��� $L; � �V@���  '() ��

�"_D�
 
�����  C1�� #�7���� 1/50 �����=� #
�=E� ����   

�M� �� 8< 
�����  C10�� #�7���� 1/50 �����=�   �� 

$
�E� 
�����C6  �� �#�7��� 6/28 �����=� S& ��#
 

�#�7���  ��E� '() �� .��� g�(=*� ��* 1� ��
����� C3 

�� #�7���� 7/46 �����=� +���� ��� #
�� �V@ ���� �� 

$%& ���E� ���  � �.)9 .(�� �K� $L; �V@ ���� 
����� 

C3 �� �9=*� #�7���� 0/1 �����=� ��  � '() S& #
�� 

8�D�� ���y� �� 8�%� ���   �M� �� 8< 1� >���� 
����� +�� 

C6    B12�� �9=*� #�7���� 0/2   0/3 �����=� ��  � 

'() S& #
�� ���y� �� 8�%� ����� .  

+��� $L; �;�� � o%* 8� ��� �" '() ��_D�
 


�����  A11�� #�7���� 8/4 4�3 #
�=E� ����   �M� �� 8< 


�����  C6�� #�7���� 0/4 4�3   �� $
�E� 
�����C2  �� 

�#�7��� 8/1 4�3 S& ��#
 �#�7���  g�(=*� ��* 1� ��

 ��E� '() �� .���
�����C6 �� #�7���� 6/6 4�3 +���� 

��� ��#
 �;�� 8�  o%* ���� �� $%& ���E� ��� 

 � �.)9 .(�� �K� $L; �;�� 8�  o%* ���� 
����� 

C1 �� �9=*� #�7���� 0/0 4�3 ��  � '() S& ��#
 

8�D�� ���y� �� 8�%� ��� .+��� $L;  8� �� ����  '() ��

�"_D�
 
�����  C2�� #�7���� 5/281 4�3 ��� ��#
 ����   

�M� �� 8< 
�����  C8�� #�7���� 7/250 4�3   �� $
�E� 


�����A11  �� �#�7��� 7/76 4�3 S& ��#
 �#�7���  1� ��

 ��E� '() �� .��� g�(=*� ��*
����� C10 �� �#�7��� 

7/438 4�3 +���� ��� ��#
 ^,�=� 8�  ���� �� $%& 

���E� ���  � �.)9 .(�� �K� $L; 8�  �� ���� 
����� 

C2 �� �9=*� #�7���� 4/4 4�3 ��  � '() S& ��#
 

8�D�� ���y� �� 8�%� ��� )� �. 10.(  
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>�4+ 6 .J��,0 ���A6 K0���-� L��� ����� �M�'&��.# �� N
6.0O ��� ��
9 �� �����	
6 �.0  

#�7���� :�M���   1.��  

+���<  
:����y� Z��	�  

$,�" 8 �� ���� �=L,  ���� �=L, $,�" ��  ���� �?�7T 8�  ^,�=� ����  �� 8�  ���� 

**946/73  
**202/108  

**159/0 **991/7854 
**401/20610  1 '() $%&  

093/0  384/0  009/0  151/75  119/1055  4 ����� ('())  

**346/2 
**466/2 

**053/0 **133/1456 
**363/48452 8 
�����  

**443/3 
**710/1  

**042/0 **789/786 
**416/27080  8 
�����× '()  

410/0  389/0  005/0  540/86 755/400  32 �V*  

892/9 706/7 963/7  440/14 964/9  -  >
�v :����y� )%(  

ns�I*# PQ,9- 2�4& :** � * )�I*# PQ,9- �-�  >�	,S- TUM �� �-�5  �1 .4���  
  

+��� $L; � 8�  ^,�=���� �" '() ��_D�
 
����� C8 

�� #�7���� 4/80 4�3 ��� #
�� ����   �M� �� 8< 
����� C2 

�� #�7���� 6/75 4�3   �� $
�E� 
�����C3  �� �#�7��� 

0/34 4�3 S& ��#
 �#�7���  �� .��� g�(=*� ��* 1� ��

 ��E� '()
����� C2 �� #�7���� 8/96 4�3 +���� ��� #
�� 

^,�=� 8�  ���� �� $%& ���E� ���  � �.)10 .(�� �K� 

$L; ^,�=� 8�  ���� 
����� A11 �� �9=*� #�7���� 

0/1 4�3 ��  � '() S& #
�� 8�D�� ���y� �� 8�%� ��� .�M� �� 

8< 1� >���� 
����� +�� C5   C8 �� �9=*� #�7���� 5/7   

6/10 4�3 ��  � '() S& #
�� ���y� �� 8�%� ����� .+��� 

$L; �?�7T ���� �" '() ��_D�
 
�����  C8�� #�7���� 

03/1 4�3 �� �����=�? ��� #
�� ����   �M� �� 8< 
����� C6 

�� #�7���� 0/1 4�3 �� �����=�?   �� $
�E� 
�����C1  �� 

�#�7��� 5/0 4�3 �� �����=�? S& ��#
 �#�7���  ��* 1� ��

 ��E� '() �� .$,� ���� g�(=*�
����� C3 �� #�7���� 

0/1 4�3 �� �����=�? +���� ��� #
�� �?�7T ���� �� $%& 

���E� ���  � �.)10 .(�� �K� $L; �?�7T ���� 
����� C2 

�� �9=*� #�7���� 057/0 4�3 �� �����=�? ��  � '() 

S& #
�� 8�D�� ���y� �� 8�%� ��� .  �M� �� 8< 
�����  C6�� 

�9=*� #�7���� 059/0 4�3 �� �����=�? ��  � '() S& #
�� 

���y� �� 8�%� ��� .  

+��� $L; =L,� ���� �" '() �� $,�" ��_D�
 
����� 

B12 �� #�7���� 3/11 4�3���& �� �=��, �=�Z��� ��� #
�� 

����   �M� �� 8< 
����� A11 �� #�7���� 1/10 4�3���& �� 

�=��, �=�Z���   �� $
�E� 
�����C1  �� #�7���� 0/6 

4�3���& �� �=��, �=�Z��� S& #
�� #�7���� �� 1� ��* 

g�(=*� ���� $,� ��E� '() �� .
����� B12 �� �#�7��� 

3/7 4�3���& �� �=��, �=�Z��� +���� ��� #
�� �=L, ���� �� 

$%& ���E� ���  � �.)6 .(�� �K� $L; �=L, ���� �� 

$,�" 
����� C10 �� �9=*� #�7���� 1/1 4�3���& �� 

�=��, �=�Z��� ��  � '() S& #
�� 8�D�� ���y� �� 8�%� ���   

�M� �� 8< 1� >���� 
����� +�� C1    C2�� �9=*� #�7���� 

3/1   3/2 4�3���& �� �=��, �=�Z��� ��  � '() S& #
�� 

���y� �� 8�%� ����� .+��� $L; =L,� ����  �� $,�" 8 ��

�" '()_D�
 
����� B12 �� #�7���� 7/9 4�3���& �� 

�=��, �=�Z��� ��� #
�� ����   �M� �� 8< 
�����  C6�� 

#�7���� 6/8 4�3���& �� �=��, �=�Z���   �� $
�E� 
����� 

C1 �� #�7���� 0/6 4�3���& �� �=��, �=�Z��� S& ��#
 �#�7��� 

 ��E� '() �� .$,� ���� g�(=*� ��* 1� ��
�����  C2�� 

�#�7��� 5/6 4�3���& �� �=��, �=�Z��� +���� ��� #
�� �=L, 

���� �� $%& ���E� ���  � �.)10.( �� �K� $L; �=L, 

���� 8 �� $,�" 
����� C1 �� �9=*� #�7���� 2/0 



��$�% &
'(�) (*!�	+� ,�!-�) �.*/# 0�1��-�) ���0 �
�-'#'�2� 
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4�3���& �� �=��, �=�Z��� ��  � '() S& #
�� 8�D�� ���y� �� 

8�%� ���   �M� �� 8< 1� >���� 
����� +�� C10    C2�� 

�9=*� #�7���� 6/0   0/1 4�3���& �� �=��, �=�Z��� ��  � 

'() S& #
�� ���y� �� 8�%� �����.  

�
�I�<�� 1& �n� '��e=� 
�����× '() +��� $L; $K�6 

'�) ��& �	M���� _��5� :��n� ���, 8�%� ��� ��� #
�� ��� 

����� 1� 
����� C2 )533/28 (  S& #
�� ��� ����� 1� 


����� A11 )738/23 (�� �-�� )� �. 11.(  

f�,��� D�?��< 1
DI� 1� 1L?]�+�� �;�_� � ��#� 17 

1L?]� _��.�� 1L?]� ��+ 1  ��5  f�,���#
� 1& Eigenvalue 

/��+ o
  �����  /��+ 90 M�I� �;�� _�;��� .��1� 

�� c��
 ��� �e� �� ����� ��+  .�	=�� �����*��c" 

f�,��� J
�=� ����� 1� 1
DI� ����� J	" 1L?]� � � �e� 

��� +�� ����� .1L?]� � � 1& >
��v �L	� W�D� �� 1� 

:�L; ^5��� �� ������ �	��� ���M� '3 _���� 8�  �� ����   

 ...���� $�M�. �� �� �K� ���& 8�D�� ������ ��  � ^
��- 

+��� �,��� ���
��� .1L?]� 4 � 1& >
��v $5|� �� 1� 

:�L; �%
 � �	��� UV, _W�� ���M� _W�� ^,�=� ��B 

8�����3    ...���� 1� �9=*� �-� �%
 � ��  � ^
��- 

�V�d� 1=*���"  '�-) $,�1( .#
����	� 
����� �
�� 1& 

f�,��� #
�  � 1L?]� �� 1eV	� o
 ���@ ����3 �� ��8��� 

S�e=�� $E. +����& �q9;� +�M� l�2=�� ����.  

  

>�4+ 7 .�"#��/ #
W0�
8 'X- D&�",# 6.0O
N �� DEF '& L��� �-4*6 )Y'& ZM.,# >.$ #
2��'C � >.$ �6.& N
6.0O ��� 9
��  

'() $%&  
�����  ���M� W��  ^,�=� ��B 8�����3 (cm)  ��B 1��� (cm)  

  C1 hij000/13  cde373/5  fgh564/84  

  C2 ij666/11  cde 400/5  fgh203/84  

  C3 efg333/18  abc160/8  def330/121  

  C5 g-j000/15  bcd801/6  def050/118  

D�
�"  C6 ghi333/15  abc 809/7  def140/122  

  C8 f-i333/16  a-d 186/7  efg417/99  

  C10 j000/10  cde324/5  gh883/56  

  A11 fgh000/17  ab712/9  de890/136  

  B12  hij000/12  e364/3  h433/41  

  C1 cde666/22  abc626/7  c670/216  

  C2 bcd000/25  abc869/7  ab460/271  

  C3 def000/21  abc288/8  bc300/257  

  C5 abc666/27  abc427/8  c120/216  

��E�  C6 a000/31  de465/4  d330/159  

  C8 a666/32  abc149/8  a900/309  

  C10 cd000/24  abc315/8  bc170/233  

  A11 bcd666/25  a309/10  ab840/274  

  B12 ab666/29  abc711/7  abc 000/266  

P�'S �&��# �� '� )2.,M 3- '[0 ���#\ �� TUM >�	,S- 1 4��� =.6 2.#3\� PQ,9- �I*#��-� 40�-40.  
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 D5
1N
6.0O �C4I=-'� �-�.	0 . ��!]# ^�M-'& ��_�� � >�- ���  

  

>�4+ 8 .�"#��/ #
W0�
8 'X- D&�",# 6.0O
N �� DEF '& L��� TUM )Y'& 4��� 23� `�9 Y'& � &
^�#. '6 � `�9 D= 

N
6.0O ��� 9
��  

'() $%&  
�����  UV, W�� (cm2)  �;�� 8�  o%* W�� (%)  f����� �� '& (gr)  f����� o%* '& (gr)  

  C1 de230/2783 a716/33  d-g770/308  def640/24  

  C2 e45/1545 ef189/16  cd070/390  ef604/19  

  C3 de460/2193 fg055/14  i830/206  f702/14  

  C5 de990/2306 cd583/21  d-g560/302  f222/15  

D�
�"  C6 de730/1863 fg017/14  hi550/210  def334/25  

  C8 de340/2788 bc825/24  c-f490/332  def939/20  

  C10 de640/2866 g006/10  e-h850/298  f750/14  

  A11 e700/1122 fg186/14  ghi630/223  ef068/19  

  B12 de890/2367 cde362/21  i590/199  def635/22  

  C1 cd510/4168 fg558/14  ab790/584  abc081/39  

  C2 bc840/5820 ab017/29  b030/513  ab035/40  

  C3 de220/2545 fg379/12  c160/403  def460/23  

  C5 b210/6701 g155/10  f-i340/256  cde088/28  

��E�  C6 b040/6805 fg542/11  cde060/365  a925/43  

  C8 a990/9340 bc 822/23  cde530/367  a946/44  

  C10 bc 770/6156 def523/16  a490/623  bcd278/31  

  A11 bc290/6088 g238/10  def370/312  de566/26  

  B12 bc830/6424 fg275/13  b220/516  ab415/41  

P�'S �&��# �� '� )2.,M 3- '[0 ���#\ �� TUM >�	,S- 1 4��� =.6 2.#3\� I*# PQ,9-���-� 40�-40.  
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>�4+ 9 .�"#��/ #
W0�
8 L-'X- D&�",# DEF �� 6.0O
N '& L��� � =
�
< #
�. �� 9
��  
'() $%&  
�����  ���M� '3 ����  ��B ���� (cm)  �V@ ���� (mm) �;�� 8�  o%* ���� (%)  

  C1 a666/16 bcd687/10  a159/50  de149/2  
  C2 b-f000/10 cd306/10  a-e712/43  e823/1  
  C3 ab000/14 bcd128/11  a-d682/45  bcd441/3  
  C5 c-g333/8 abc423/13  abc322/48  de071/2  
D�
�"  C6 e-h666/6 bcd166/11  fgh596/28  bc949/3  
  C8 b-e000/11 bcd642/11  ab780/48  de140/2  
  C10 bcd333/11 bcd076/11  a116/50  de128/2  
  A11 hi333/3 a708/16  c-h197/35  b783/4  
  B12 abc666/12 d973/7  d-h378/34  cde756/2  
  C1 ghi000/5 bcd230/11  d-h620/33  de098/2  
  C2 e-h666/6 cd494/10  b-g796/36  e725/1  
  C3 e-h666/6 bcd630/11  a-d654/46  e683/1  
  C5 e-h666/6 bcd450/11  e-h440/31  bc000/4  
��E�  C6 fgh000/6  bcd239/11  e-h572/30  a599/6  
  C8 d-h000/7 ab533/14  gh587/25  de325/2  
  C10 hi333/3 abc603/13  a-f864/40  e269/1  
  A11  i000/1 cd500/10  h330/23  b342/4  
  B12 hi666/3 bc172/12  a-g407/37  de055/2  

P�'S �&��# �� '� )2.,M 3- '[0 ���#\ �� TUM >�	,S- 1 4��� =.6 2.#3\� I*# PQ,9-���-� 40�-40.  

  
>�4+ 10 .�"#��/ #
W0�
8 L-'X- D&�",# DEF �� 6.0O
N '& L��� � =
�
< #
�. �� 9
��  

'() $%&  
�����  8�  ������  
(g)  

^,�=� 8�  ����  
(g)  

�?�7T ����  
(g/ml)  

�=L, ���� �� $,�"  
(kg/cm2)  

�=L, ���� 8 �� $,�"  
(kg/cm2)  

  C1 d610/221  c-g458/52  c515/0 b-e051/8  c-g023/6  
  C2 bcd490/281 b-e622/75  a964/0 abc402/9  a-e498/7  
  C3 ef000/122 g950/33  ab926/0 ab739/9  a-d652/7  
  C5 cd520/243 c-g451/56  ab814/0 ab124/10  abc324/8  
D�
�"  C6 efg000/89 fg739/41  a021/1 ab896/9  ab600/8  
  C8 cd750/250 a-d373/80  a035/1 bcd638/8  b-f683/6  
  C10 cd150/238 efg701/44  ab930/0 bcd380/8  b-f774/6  
  A11 efg732/76 g119/34  bc669/0 ab133/10  a-d629/7  
  B12  ef090/109 d-g829/51  ab887/0 a229/11  a671/9  
  C1 b270/351  a-d344/80  a978/0 def741/6  d-g790/5  
  C2 cd090/277 ab798/96  a021/1 def135/7  b-g514/6  
  C3 cd270/253 abc924/85  a041/1 def956/6  efg261/5  
  C5 fg000/64 b-g000/64  a000/1 def849/6  d-g978/5  
��E�  C6 ef690/125 b-g956/64  a962/0 def410/6  fg776/4  
  C8 e590/139 b-f794/69  ab912/0 f520/5  g201/4  
  C10 a690/438 a-d257/80  a996/0 c-f222/7  c-g127/6  
  A11 g000/35 g000/35  ab875/0 ef930/5  g237/4  
  B12 bc400/299 a270/111  a953/0 c-f350/7  fg905/4  

P�'S �&��# �� '� )2.,M 3- '[0 ���#\ �� TUM >�	,S- 1 4��� =.6 2.#3\� I*# PQ,9-���-� 40�-40.  
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>�4+ 11 .�/��"# 8
W0�
# 'X- N
6.0O '& <[(H D
F�'(= ��
9  


�����  C2  B12  C10  C5  C1  C6  C8  C3  A11  

$K�6 '�) ��&  a533/28  ab033/28  abc850/25  abc550/25  abc222/25  abc917/24  abc762/24  bc060/24  c738/23  

�-4%- �-�-� P�'S )�&��# 3- '[0 ���#\ �� TUM >�	,S- 1 4��� =.6 2.#3\� I*# PQ,9-���-� 40�-40. 

  

+��� ���
��� 
����� +�� �K����� �� �K� �9=*� 

:�L; 1M?�V����� ��  � _'() +�� :9" $�M�. f�,��� 

 � 1L?]� � �   4 � ';�q �� 1
DI� 1� 1L?]� +�� ��;� 

S,� �- .�� #
� f�,� 
����� �
��  1eV	� �� 1&o
  Z@� 

��-  :�L; ���& 1� ����� 1& � � 1L?]� �K� ��   ���

��v $,� ������ �� ^5���>
 L	��  1& 4 � 1L?]� �K� ��  

 � :�L; ���& 1� ������%
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