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Table 1. Name and code of studied watermelon accessions 

j4U PF� ���   
Collection site 

���� �8  
Populations code 

���4" 

Number 

j4U PF� ���   
Collection site 

���� �8 

Populations code 

���4"  
Number 

1�'�� TN-93-774 10 ����T 1�2@.��n �#, 1 

1�*�#T TN-93-805 11 ����T 1�@��#  B��* 2 

#�)�� TN-93-756 12 �j#) 1�'����bR TN-93-800 3 

��(��8#  TN-93-804 13 1�+�* TN-93-791 4 

1���� TN-93-817 14 �j#) 1�'����bR TN-93-653 5 

1�8#  TN-93-678 15 15$, TN-93-816 6 

1��k6� TN-93-809 16 �j#) 1�'����bR TN-93-814 7 

1�,V8#� TN-93-758 17 1�8#  TN-93-779 8 

1�*�#T TN-93-806 18 1��k6� TN-93-808 9 
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 ��<N� =�\ �B)�, 1�� �B*�J
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�+O8 �52T� ��$8 ~#
 Bk6     �N� 7N  ���� ��N�� ����

7NN� w��NN2�  �� .���� BNN>��[8 ��]NNJ �NN�� �� ��NN8R BNN*�

  �$N� �� ��$8 1�� � ��$8 =�\ -�k6 �$� X��>850   ���N/

�+O8 �52T� 7��, �$� �*�#� ���8    �N(� ����N(8 ����

7� w��2� �� �� c��[/ �� 7  �8R B*� ��� �� � .B@$� ��]J

  uNN*�/ 7NN  �NN(��]J ��Magss-Kolling  1���NN0�� �

)2003���/ ��� #� (    7N� �N$"$8�� �8�N� ���    7N@��>8 ��Ne+8

      7N  �N) _`N(8 �BNC#, -��N6 ���'/ � �8�� ^�j��

�+O8 �52T� �#0	�
 � ��$8 1�� -�k6 ��#�   �$N� ����

 ���N/       1�N(� 7N  ���� ��N�� �N*�#� ���N8 ��N�  ��N+��  �

-��NNk/  ���NN/ �$NN�  �NN$/��3 � �NN�   #NNe� �� 7NN����+� ��NN�  

    7N� w��N2� �N� #Ne� ��� �� � ��� �*�#� ���8 -�k6   BN*�

     .BNN)�� BNN>��[8 cNN$>?/ �NN�� �� ��NN8R  �NN(��]J ��  

  uN*�/ 7 Naroueirad  ) 1���N0�� �2010  -��N6 (

Uj� �$� BC#,  ���N/ � ��       ���N$8 =�N\ -�kN6 #Ne� �� �N�

    �52NT� �#N0	�
 � �N+j �N6�� ���$8 ~#
  �N+O8  ����  

 Z[NN* ��5 7NNO.�[8 .�NN) ����NN(8 �NN6��  uNN*�/ 7NN  ��

Kiani and Jahanbin )2006 �8�� 7����+� ��� #� (

�+O8 �52T� �BC#, ^�'�� 1�#��  ��#N0	�
 -�k6 �$� ���� 

      ���N$8 =�N\ �1�$N*� �N/ ���N	, 1�8� -�8 ��+j �6��

  1�� B"N@� ���$8 1�� 7� B)�, 1�� B"@� ���$8 ~#


 1�� 7� B*�J     1�� ���N$8 1�� 7N� �<N� 1�� B"N@� ���$8

     .�N) ����N(8 �<N� ~#N
 � �<� #[j ��<� =�\ ��<� �6

�8 ���#��+�      ~#N
 � =�N\ -�kN6 7N  BC#, 7'$2� 1��/

    �BN)�, 1�� ���N$8 1�� ���N$8 ~#
 ���$8 =�\ �m#�

 �6�� � �<� �6 1�� ��<� ~#
 ��<� =�\ �B*�J 1��

�$$O/ >� �+j ��++   M�+/ ��'�� �� �����/ �$�  � ����� ��

�8 -�k6 ��� �*�#� ��      �� ��N��8 M�N+/ ��N�� 7N� 1��/

���/ �$� ���  NJ �8��#$a � �8���  ��#N�    45N6� BN�� �

����  ��VC� � �8�� ^�j�� 1R .���� ^��j� ��  
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Table 2. Formulas for calculating variance components, general heritability and coefficient of phenotypic, genotypic and environmental variations 

$���+  
Formula 

o��"  
Index 

  $���+  
Formula 

o��"  
Index 

100×=
X

V
CV P

p  
��$/�+C -�#$$L/ f�#�  

Coefficient of phenotypic variation  

 
MSEVE =  

�[$?8 p������  
Environmental variance 

100×=
X

V
CV G

G  
�0$2�3 -�#$$L/ f�#�  

Coefficient genotypic variation  

 
EGP VVV +=  

��$/�+C p������  
Phenotypic variance 

100×=
X

V
CV E

E  
f�#� �[$?8 -�#$$L/  

Coefficient of environmental variation 

 

P

G
b V

V
h =  

Bz��� #�<J� �8��
  
Broad sense heritability 

Pb VhKGA ××=  
�0$2�3 ��*  

Genetic gain 
 

r

MSEMSG
VG

−=  
��$/��3 p������  

Genotype variance 
 �h�� u���� ��MSG ������ ����$/ -�O�#8 �$���$8 �� pMSE  ���"2)� p������r  ���#0/ ���O/VP �VG  �VE 7� /#/f$ � �[$?8 � ��$/��3 ���$/�+C p������X 8 Bk6 #� ��#� X  �$���$8� �)��.  

MSG= treatments mean square, MSE= residual mean square, r=number of replication, VP= phenotypic variance, VG= genotypic variance, VE= environmental variance, X = mean for each trait. 
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Table 3. Analysis of variance (mean square) for different traits of watermelon accessions 
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Source of variation 

23834070** 3.73** 0.122ns 61.53** 2.83** 15.97** 0.58* 1.96ns 1.72** 4.05* 42.59* 42.12** 0.15ns 4.29** 6.14* 17 
��$/  �  

Treatment  

6166595 0.644 0.113 0.794 0.64 1.64 0.27 1.18 0.55 1.096 20.26 13.14 0.11 0.94 2.47 34 
��8�R ��[T  

Experimental error 

14.45 11.68 6.34 5.65 9.98 9.49 22.01 21.04 31.12 22.04 17.67 12.68 11.53  11.99  -�#$$L/ f�#�  
Coefficient of variation 

ns� *�** 7� �+O8#$a f$/#/ ���� �+O8  =��2�� 4�[* �� ���5  �1  .�N6��                                                                                                                   ns, * and **: non-significant, significant in 0.05 and 0.01 level, respectively.
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 �$���NN$8 7NN@��>8 �NN*�#� ) �NN� =��NN�4(  7NN  ��� 1�NN(�

 ) m#NN� =�NN\ ��#2NN($�23/15 �2��NN*   m#NN� ~#NN
 � (#NN28
)03/16 �2��*  ���N/ 7� o��#8 (#28  �817    ��#N2�  � 1��N��

7� m#� ~#
 � m#� =�\     ���N/ 7N� o�N�#8 fN$/#/  �804 

1�@��#  �$/��3 � ��(��8#  �8 B��* $� .�)��  =�N\ ��#2(
  ���N/ 7N� o��#8 ��$,  �809      ��N$, =�N\ ��#N2�  � 1��kN6�

���/ 7� o��#8  �816  .��� 15$, ��1�2@.��n Uj�    7N� �#N,

) ��NN$8 =�NN\ ��#2NN($� fNN$/#/66/38 �2��NN*  ��NN$8 1�� �(#NN28

)30/8 (^#,�NN	$  � ) BNN)�, 1��30/4  (^#,�NN	$  UNNj� ��
1�2@.��n  � �#,���/ �� ��$8 ~#
 ��#2($�  �779  1�8# 

)96/32 �2��* #28   �<N� ~#N
 ��<� =�\  ��#2($� .�) ���� (

���NN/ 7NN� o�NN�#8  �791   UNNj� �� �NN+j ��#2NN($� .��NN� 1�+�NN*
1�@��#  ) B��*27/9   �� �#N0	�
 1�V$8 ��#2($� � (�6��

1�2@.��n �$/��3 ) �#,24926  ����N(8 (��20� �� ^#,�	$  

.�)     uN*�/ 7N  �N(��]J ��Magss-Kolling )2003 �(
       1�VN$8 ��#2N($� �BNC#, ^�N'�� �N$"$8�� �8�N� 7����+� ��� #�

���/ P� �� ��$8 1�� � �#0	�
 �   �N� 7  ��) ����(8 �8��

 7NN� w��NN2�     �� .����NN� BNN>��[8 ��]NNJ �NN�� �� ��NN8R BNN*�  

  uN*�/ 7  �(��]JKiani and Jahanbin )2006(  ̂ �N'�� 
� ^5�� ���/ 7� o��#8 ��$8 =�\ 1�V$8 ��#2($� �BC#,  =�N\ �

37 �2��*  ���N/ 7� o��#8 ��$8 =�\ ��#2�  � #28   1�2N*��� �

 =�\ ��9 �2��*   ��N$8 ~#
 ��#2($� 1�(�� �*�#� �� .��� #28
������ �� �j#) 1�'����bR ���/ ��  �21 �2��*   ��#N2�  � #28

�� ��$8 ~#
  ���N/    ����N�� 7N� 1�2N*��� �  �5/7  �2��N*   #N28

) �V� ���/ � �) ����(8866/1 *�2��   B8�`N� ��#2($� (#28
���/ �$� �� �� B*�J .B)�� �*�#� ���8 ��� 

f���� ���RQ  
     ���N$, =�N\ �m#N� ~#N
 �m#� =�\ -�k6 ���8 ��

    1�� �BNN)�, 1�� ���NN$8 1�� ���NN$8 ~#NN
 ���NN$8 =�NN\

      ��<N� �N6 1�� ��<N� ~#N
 ��<N� =�\ �B*�JpH  ���N8 �
�+/ f�#� �� ��$/�+C M�+/ f�#� �#0	�
 � =�	?8 �8�� M

  1�N(� 7N  ��� #2($� �0$2�3       #N� �N[$?8 XN8��
 #$z{N/ ��N+��

   �� �N[$?8 7N� ��$/��3 M�+/ B"@� .��� �*�#� ���8 -�k6
 #N� �� .��� �$��J �<� �6 1�� Bk6 V� 7� -�k6 7���� f

      ^�N
 �N� ��N�� �$N$O/ ��#N� ��$/�+C � �[$?8 ��0$2�3 M�+/
�8 ���k2*� M�+/ ����  =���) ��)5  �#N� �N�� 7@��>8 .( fr

�8 1�(� #e� ���8 Bk6 ��� #� �� �[$?8 X8��
 #$z{/  ���

)Naroueirad et al., 2009  ���N>8 �52T� ��>n #� .(

      #N2�  ��$/�N+C -�#N$$L/ f�#N� �� ��$/�N�3 -�#$$L/ f�#�
�8 1�(� ��)��  � B*� U  �,]�� ��� #� u$?8 #z� 7  ���

      #N� � BN*� fN*�+8 �N,]�� �$N+n 456� ��#� d�`2�� �<.

>n      -�#N$$L/ f�#N� �� #N2,�V� ��$/�N+C -�#N$$L/ f�#� ��
1�(� ��)�� ��$/��3   #Nz� B	
 7� u>C M�+/ 7  B*� 1R ��+��

�$/��3 �8 U� u$?8 -�#z� B	
 7� 70	� B@$� ��    #N� .�N)��

    d�N`2�� ����N� ��N)�� ���� �[$?8 7� ��$/��3 M�+/ B"@� 7n
�8 #2�� � ���� #2($� �$/��3 1��/  d�	[8�� �� �� d�	[8 ���

  ) �#N  d�N`2��Naroueirad et al., 2010   �N� c��N[8 .(

 7�#e�Stansfield )1991  7N���+n ( ����N/   �#�<NJ  �2kN6
 �� #2($�5/0  ����� Bk6 ��)������/   �#�<NJ   7N���+n �h�N�

����/  �#�<J   �$N� �2kN6 �8��
2/0   �N/5/0    BkN6 ��N)��

 ���������/  �#�<J����/ 7���+n � u*�28    BkN6 �#�<NJ

   �� #N2�  #Ne� ���82/0    ����N/ ����� BkN6 ��N)��  <NJ�#� 
8 �$��J� �)��"\ .   ��<N� =�N\ �m#� =�\ -�k6 7�#e� ��� c

       �N8�� ���N8 �N6 �� � �#N0	�
 ��<N� �N6 1�� ��<� ~#


 ����� =�	?8����/  �#�<J =�\ �m#� ~#
 -�k6 � h��
  BNN*�J 1�� �BNN)�, 1�� ���NN$8 1�� ���NN$8 ~#NN
 ���NN$8

 ���������/  �#�<J     �$���N$8 ���N$, =�N\ -�kN6 � u*�28

 � 7/�� �� ��$8 ���O/pH  ������/���   �#�<NJ   .�N���� �$��NJ
������ �0$2�3 ����� 1�V$8 ) ��) �#$,GA  d�N`2�� -�) �� (

)K (2 �5  �10  �N8 1�(� �6��      ��#2N($� �#N0	�
 7N  �N��

     �m#N� ~#N
 �m#N� =�N\ -�k6 � 72)�� �� �0$2�3 �����
   �BN)�, 1�� ���N$8 1�� ���$8 ~#
 ���$8 =�\ ���$, =�\

 ��<� ~#
 ��<� =�\ �B*�J 1��pH� �   �N8�� ���N8 �6�

  ����NN� ��#NN2�  7NN/�� #NN� �� ��NN$8 ���NNO/ �$���NN$8 � =�NN	?8

����/ 7� 7��/ �� .����� �� �0$2�3    1�� BkN6 �h�N� �#�<J
) �<� �696/0  �N8 -�kN6 #��* X��>8 �� (     �N�� BNk, 1��N/

       -�kN6 #��N* � ��N) =#N2+  13 �N�  ���NO/ u*�/ Bk6

����/  13 ����� ���O/ u*�/ � 72)�� ��  �#�<J  -�#Nz� ��
�8 =#2+  v��� .���)  
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Table 4. Mean comparisons of studied traits in Iranian watermelon accessions 
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1�2@.��n  3a 24926a 8.03ab 4.78a 12.46hgi 7.5ab 11.63de 3.36a 4.3a 8.03a 32.86a 39a 3.08a 11.66ab 11.31bc 

1�@��#   3.6a 21111ab 9.27a 5.28a 4.58j 5.1c 9.76e 2.86a 3.66ab 6.33ab 27.76a 32.33ab 3.05a 10.68b 12.03bc 

R-  �j#)800  4.3a 18037abc 7.83abc 5.28a 17.76dc 8.4ab 12.53cde 2.06a 1.5b 3.56b 22.66a 27.33b 2.83a 12.72ab 13.05ab 

 1�+�*791  6a 18519abc 5.62bcde 5.30a 19.72abc 9.9a 19.4a 2.06a 2.63ab 4.7b 25.66a 30.66ab 2.80a 14.08ab 13.93ab 

R-  �j#)653  4a 15778bc 6bcde 5.17a 15.38def 8.2ab 13.43bcde 2.26a 1.93b 4.20b 24.83a 29.33ab 3.19a 13.68ab 13.23ab 

 15$,816  4.3a 16926bc 7.46abcde 5.24a 12.42hgi 7.8ab 12.43cde 2.43a 1.96b 4.23b 25.66a 30.66ab 2.45a 13.96ab 12.74abc 

R-  �j#)814  5.3a 19593abc 6.69bcde 5.34a 14.07efg 7.2bc 12.6cde 2.83a 2.10ab 4.93ab 24.66a 28.66ab 2.96a 13.12ab 12.34abc 

 1�8# 779  3a 18926abc 6.26bcde 5.07a 10.50i 8ab 13.13cde 3.30a 3.33ab 6.13ab 32.96a 35ab 3.14a 12.13ab 12.91abc 

 1��k6�808  3.6a 17148bc 6.84abcde 5.40a 20.88ab 8.4ab 15.23bcd 2.4a 1.93b 4.33b 24a 23.66b 2.89a 13.31ab 12.67abc 

 1�'��774  3.6a 13778bc 7.20abcde 5.10a 22.10a 8.1ab 15.9bcd 2.06a 1.83b 3.90b 22.26a 24b 3.09a 12.42ab 11.94bc 

 1�*�#T805  3.6a 13741bc 5.47cde 5.35a 19.76abc 8.5ab 17.4ab 2.23a 1.96b 4.20b 28.83a 28.33ab 3.25a 14.66ab 13.62ab 

 #�)��756  4.6a 17371abc 7.23abcde 5.48a 13.31fgh 7.9ab 13.06cde 2.03a 2.06ab 4.10b 21.66a 26.33b 2.99a 12.56ab 12.43abc 

 ��(��8# 804  4a 16556bc 7.4abcde 5.32a 11.29hi 7.3bc 12.2de 2.16a 2.83ab 5ab 24a 25.66b 2.72a 10.76b 9.92c 

 1����817  5a 13444c 6.56bcde 5.63a 17.04cde 8.5ab 15.13bcd 1.86a 2.20ab 4.06b 25.40a 29ab 2.98a 16.03a 15.23a 

 1�8# 678  5.3a 16148bc 7.6abcd 5.63a 13.83fgh 7.3bc 11.8de 2.06a 1.93b 4b 20.16a 27b 2.68a 11.83ab 12.21bc 

 1��k6�809  4a 16593bc 5.21de 5.44a 20.56ab 8.5ab 14.83bcd 2.13a 2.53ab 4.66b 26.83a 27.33b 3.30a 14.76ab 14.26ab 

 1�,V8#�758  4a 14963bc 7.89abc 5.42a 19.03bc 8.5ab 12.73cde 2.83a 2.93ab 5.76ab 28.66a 32.66ab 2.74a 13.07ab 12bc 

 1�*�#T806  3a 15741bc 5.10e 5.18a 18.16bc 8.9ab 16.36abc 1.80a 1.53b 3.33b 19.5a 24.33b 3.15a 14.54ab 13.74ab 
�� #� �1�2* �$���$8 ���� 7  ����� ��#� v#2(8 �8 �+)�� #� !�*� 1�8�R �� � �/ Z[*  =��2��5 �6�� �52T� �+O8 ���� .������ 

In each column, means with similar letter(s) are not significantly different at the 5% probability level based on Tukey method. 
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 $��U5– f���� ����E� Q �m
���+ ���� ?��n (���4O ���R�  �<��� ���� ,�-. �m
��� ���� ?��n ������ ������� ���  
Table 6. Broad sense heritability (h2), coefficient of phenotypic variation (CVph) and coefficient of 

genotypic variation (CVG) of studied traits in watermelon accessions 

GA (K=10%) GA (K=5%) GA (K=2%) CVG/CVE CVph CVE CVG h2 
-.�,  

 )Character( 

1.37 1.6 1.88 1.08 11.25 6.62 8.27 0.54 
 m#� =�\�2��*) (#28 

Leaf length (cm) 

1.11 1.3 1.53 0.7 14.65 11.99 8.42 0.33 m#� ~#
 �2��*) (#28 

Leaf width (cm) 

0.06 0.07 0.09 0.34 11.86 11.2 3.9 0.1 
��$, =�\ �2��*) 8(#2 

Stem length (cm) 

3.89 4.55 5.35 0.9 17.08 12.69 11.44 0.45 
��$8 =�\ �2��*) (#28 

Fruit length (cm) 

2.48 2.91 3.42 0.6 20.67 17.67 10.71 0.27 
 ��$8 ~#
�2��*) (#28 

Fruit width (cm) 

1.2 1.4 1.65 0.94 30.37 22.04 20.89 0.47 
 ��$8 X  1��(^#,�	$ ) 

Total fruit width (kg) 

0.708 0.82 0.97 0.84 40.4 30.9 26.02 0.41 
 B)�, 1��(^#,�	$ ) 

Pulp weight (kg) 

2.97 3.48 4.09 0.61 258 219 136 0.28 
 B*�J 1��(^#,�	$ ) 

Fruit skin weight (kg) 

3.29 3.85 4.52 1.66 18.48 9.49 15.58 0.74 
 �<� =�\�	$8) (#28 

Seed length (mm) 

1.09 1.28 1.5 1.06 14.6 9.99 10.64 0.53 
 �<� ~#
�	$8) (#28 

Seed width (mm) 

7.76 9.09 10.6 5.04 29.12 5.66 28.57 0.96 
 �<� �6 1��(^#,) 

100 Seed weight (gr) 

1.4 0.011 0.02 0.16 6.42 6.34 1.03 0.03 
72��$*�  

pH 

941 1.64 1.92 1.26 18.83 11.68 14.77 0.62 
�8 �6��=�	?8 �8�� �� 

TSS (%) 

941 1102 1294 0.47 17.23 15.59 7.46 0.45 
 �#0	�
(x�#8#28 �� ^#,�	$ ) 

Yield (kg/m2) 

0.38 0.44 0.52 0.46 29.26 26.49 12.49 0.18 
��$8 ���O/ �$���$8 

Fruit number 

  

�d�&b4�  
      1�N(� -�kN6 �$N� ��$/�N+C ��2N@"�� �� X6�� w��2�

�8  -�k6 �$� 7  ���) m#� ~#
 � m#� =�\879/0 �(

 ) ��N$8 =�\ � ��$8 ~#
845/0    ��N$8 =�N\ � ��N$8 1�� �(

)845/0) ��$8 ~#
 � ��$8 1�� �(819/0 � B)�, 1�� �(

) ��$8 =�\810/0  ) ��N$8 ~#N
 � B)�, 1�� �(787/0 �(

) ��NNN$8 1�� � BNNN*�J 1��899/0 1�� � BNNN*�J 1�� �(

) B)�,780/0) B*�J 1�� � �<� =�\ �(505/0( ~#
 �

<NN�) �<NN� =�NN\ � �833/0�<NN� �NN6 1�� �(  �<NN� =�NN\ �

)708/0 ) �<N� ~#
 � �<� �6 1�� �(804/0  � �#N0	�
 �(

) ��$8 =�\634/0 ) �#N0	�
 � ��$8 1�� �(754/0 �#N0	�
 �( 

) B)�, 1�� �694/0 ) �#N0	�
 � B)�, 1�� � (717/0( 

 � B"i8 ��2@"�� �N+O8  ����    1�VN$8 ��#2N($� .���� ��N��

8 ��2NN@"��  ��NN$8 1�� � BNN)�, 1�� -�kNN6 �$NN� BNN"i

)968/0 -�k6 �$� �k+8 ��2@"�� 1�V$8 ��#2�  � (  ���N8

) �<� =�\ � =�	?8 �8��815/0 -�) ����(8 (  =���)6(  .  



 

 

 $��U6-  �� ,�-. ��
� �	
�� �d�&b4����� ����� ���� ������� ���  
Table 7. Genetic correlations among studied traits in Iranian watermelon accessions 

,�-.  
Characters 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 1               

2 0.879** 1              

3  0.344 0.216 1             

4 -0.115 -0.219 0.012 1            

5 -0.056 -0.105 0.246 0.845** 1           

6 -0.433 -0.498* 0.099 0.849** 0.819** 1          

7 -0.382 -0.498* 0.108 0.810** 0.787** 0.968** 1         

8 -0.440 -0.490* 0.034 0.806** 0.787** 0.899** 0.780** 1        

9 0.628** 0.712** 0.241 -0.312 -0.114 -0.424 -0.371 0.505* 1       

10 0.550* 0.697** 0.059 -0.225 -0.112 -0.421 -0.416 -0.462 0.833** 1      

11 0.438 0.628** 0.170 -0.496 -0.274 -0.510* -0.552* -0.485* 0.708** 0.804** 1     

12 0.334 0.330 -0.274 -0.496* 0.469* -0.535* -0.455 -0.554* 0.142 0.073 0.182 1    

13 -0.630 -0.717** -0.470* 0.318 0.104 0.435 0.408 0.452 -0.815** -0.727** -0.578* -0.074 1   

14 -0.374 -0.535* 0.002 0.643** 0.455 0.754** 0.694** 0.717** -0.418 -0.429 -0.563* -0.564* 0.416 1  

15 0.236 0.221 -0.465 -0.167 -0.367 -0.337 -0.293 -0.359 0.359 0.249 0.192 0.612** -0.044 -0.144 1 
  

)1(  \m#� =� )Leaf length(  )6( ��$8 X  1�� )Fruit weight(  )11( 7��� �6 1�� )100 Seed weight( 

)2( ~#
 ) m#�Leaf width( )7( B)�, 1�� )Pulp weight( )12(  72��$*� )pH(  

)3( =�\ ��$, )Plant height( )8( B*�J 1�� )Fruit skin weight(  )13(  =�	?8 �8�� ���8 )TSS( 

)4( �\��$8 = )Fruit length(  )9( �<� =�\ )Seed length( )14( �#0	�
 )Yield( 

)5( ��$8 ~#
 )Fruit width(  )10( �<� ~#
 )Seed width(  )15(  7/�� �� ��$8 ���O/ )Fruit number( 

  

*� ** �+O8 f$/#/ 7�  =��2�� Z* �� ���5  ��6��1 .�6��                                                                                                           * and **: Significant at the 5% and 1% levels of probability, respectively 

��(  ��	
 7	'8) ���$, -
��$.�/
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#�    =��N� !�N*�)6 (     -�kN6 ��N) ����N(8 ��2N@"��

  ��N\ 7� 7  B*�J 1�� � B)�, 1�� ���$8 1�� ���$8 =�\

1�V$8 ��VC� �� U$>2@8      BkN6 �N�� �N� �N���� >� �#0	�


 .�NN���� ��h�NN� � BNN"i8 ��2NN@"��   uNN*�/ 7NN  �NN(�]J ��

Naroueirad ) 1���NN0�� �2010 (  �$NN� �BNNC#, -��NN6

       ��2N@"�� ��N$8 ~#N
 � ��N$8 =�N\ ���N$8 1�� � �#0	�


�NN+O8 � BNN"i8 7NNO.�[8 �� .�NN) ����NN(8 ����  uNN*�/ 7NN  ��

Kiani and Jahanbin )2006 (7NN����+� ��� #NN� NN� ��

   B"N@� ��N+j �6�� �� �#0	�
 ��2@"�� �BC#, ^�'�� �8��

    �N+O8 � BN"i8 ��N$8 ~#N
 � ��$8 1�� 7� B)�, 1��  � ���

 BN*�J 1�� B"@� �B*�J B8�`� ��     B"N@� ���N$8 1�� 7N�

     � �<N� #N[j ��<N� =�N\ �7��� �6 1�� ���$8 1�� 7� �<� 1��

   �N+O8 � �Nk+8 �<N� ~#
      uN*�/ 7N  �N(��]J �� .��N� ���

Sheikh ) 1���0�� �2013 7N����+� ��� (    �N$��	J�#2/ ��N�

      -�kN6 �N� ��N$8 1�� �$N� 7N  �) _`(8 �BC#, -��6

     �N+O8 � BN"i8 ��2N@"�� ��N$8 ~#N
 � ��$8 =�\  �� ����

 =��2�� Z[*1 U� ����� ���� �6��     BkN6 �� �$N� �$N+n

     �N+O8 � BN"i8 ��2N@"�� ��N$8 ~#N
 � ��$8 =�\  �� ����

 =��2�� Z[*1 ����(8 �6�� 7� w��2� �� 7  ��)  ��8R B*�

UNN� ���]NNJ �NN�� �NN�  uNN*�/ 7NN  �NN(��]J �� .���� ����NNT

Mohammadi ) 1���NN0�� �2014 7NN� (   �NN*�#� ��NNe+8

7[���     �N$/��3 �� 1R ��VN�� � �#N0	�
 �$N� �    �".�N\ ��N�

  -�kN6 �� ��$8 1�� �$���$8 Bk6 �$� ��) ^�'�� 1�#�� �8��

   
 � BNN)�, B8�`NN� ���NN$8 ~#NN
 ���NN$8 =�NN\ �#NN0	�

�+O8 � B"i8 �52T� 7� w��2� �� 7  ��) ����(8 ����   BN*�

RU� ��]J ��� �� ��8 .���� ����T  

��<:8 ��DT�  
���/ �$� �0$2�3 7	6�C  �� �8 ��     7N[��� !�N*� #N� 1��N/  �

�#'NN) � �����NN(��T   �NN0$2�3 fNN$ #/ !�NN*� #NN� �NN� � ��

7�V'/ .���� _`(8 7)�T �  P� ��#� �	  1��+
 P� ��

�#* I�� ��   B��"N) 1�#  ��$J ��#� 7  B*� ����� ���

 �N8 ��  7� 7
��'8 P� �� ���8 �$�    �� ���$N@� ��N� .���

B$.�OC     �� P$8��N  7N  BN*� ��� 7� 1�#� �J �/�>$>?/ ���

       .�+2N@� -��Nk28 �N� � 7��N(8 7N
��'8 PN� �� ����8 ���8

7>"\ �� ���k2*� I�� ��#2�� ��e+8 ����    ��N� .BN*� ��+�

V'/ ��7)�T 7�  72N*� 1�#  ��$J =�� ��     � ��#NC� �NOj�� ��N�

���� ���NNO/ ��NN  ^��  ��NN� #NN��� -��NN"
 7NN� .BNN*� �NN�

���*�+)  ��#N, �� �#2�  ���O/   �N8 �N�      7N  ���N\ 7N� �N)��

��#,      PN� �� �N�#���0� �N� �#2N($� B��") ����� 7  ���

) ��#$, ��#j ��#,Farshadfar, 1998   �� XN6�� w��N2� .(

7�V'/  7N)�T �   X0N) �� ��)1(      #N� .BN*� ��N) ���� 1�N(�

7)�T 7�V'/ w��2� !�*� ���/ ��      7N* �� �N*�#� ���N8 ��N�

7��, 7� ��+2C#, ��#j 7)�T  �N$/��3 7  ��    �1�2N@.��n ��N�

 ���N/ � 1�@��#   �779      1�VN$8 ��#2N($� ����� 7N  1�N8# 

        ���N$8 XN  1�� �=�N	?8 �N8�� ���N8 ��#N0	�
 ���N$8 =�\

� =�\ 1�V$8 ��#2�     �N6 1�� 1�VN$8 ��#2�  � �<� ~#


7NN)�T �� �NN���� �<NN� ���NN/ �PNN� �  ��NN�814  1�NN'����bR

 ��j#NN)756  �#�NN)��816  �15$NN,800  ��j#NN) 1�NN'����bR

758  �1�,V8#�804  � ��(��8# 678   7N)�T �� 1�N8#   �� �

���NN/ �  ��NN�808  �1��kNN6�774  �1�NN'��791  �1�+�NN*653 

 ��j#) 1�'����bR805  �1�*�#T809  �1��k6�806   1�N*�#T

 �817 7NNN)�T �� 1��NNN�� .�NNN+2C#, ��#NNNj 7NNN* �  f�#NNN�

  ���� I�� ��#NN� PNN$2+C� **708/0   �� 7NN  �NN) ���R#NN�

 ���8R Z[*1 �+O8 �6�� �8 ���    ��� 1�N(� 7N'$2� ��� .�)��

 ^�#,���NN�� 7NN 7NN�  BNN*� XNN��j #��NNS/ ���� I�� �� ��NN8R

�$/��3 �$� ����8 �>$>� X6��C �� �.�"j r�� �� �N8 7   .�N��

 7)�T3 ���/ X8�)  ���791   � 1�+�N*774     7N  ��N� 1�N'��

 #��* 7� B"@� �� �<� �6 1�� � ~#
 � =�\ 1�V$8 ��#2($�

7)�T    �N8 ���#��N+� �+2N)�� ��      7N  �8�Nj�� 45N6� �� �N+���/

7�  ��e+87$�/ �8 B(  �<� � .��#$, ��#j ���k2*� ���8 ���) 

 N6�C 1�V$8 ��#2($� #2*5  7�V'/ ��   ��#N, �� �$N� 7	1  �3 

    ���NNe2�� ���NN8 p���#NN2� ��#2NN($� ���#��NN+� .�NN) ����NN(8

�8 �$/��3 �$� �j5/ �� ����/  ��#, ���1  ��#, ��3 7�  B*�

 �NN8 .�N��$�  ��#NN, ^�NNj�� 1��NN/1 7NN� ��  ���NN.�� �� �NN0� 1��NN+


 7� #'+8 B*� �0�8 7  1�#�� �8�� ^�j�� �� �j5/ �� �+8��*

�"$ #/�� � ���� ���   .��#N, �NC#O8 ���#, ��3 d�	[8   �N�

   7N)�T �� 7N  ��� 7� 7��/1     ��#N2�  �1�N@��#  �N$/��3

    7N@��>8 �� �� �<N� �N6 1�� ��#2�  � �<� ~#
 ��<� =�\

�$/��3 #��* �� �8 ����� ��   ^�Nj�� �$.�/ �� �$/��3 ��� �� 1��/

.���� ���k2*� ��+2@� Pn�  ������ �� ����<� ����� 7   
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 P	"1- ��@� ���� ���� ���� r�<� �� ����� ���� ������� ��� ���� h�� �� ���-�<� �� ��*��D
+ � ��*�+��� ���  

Figure 1. Ward dendrogram of Iranian watermelon populations based on morph-physiologycal data 
  

�T
�� ��
@  
    �N$/��3 ���]NJ �N�� w��N2� !�*� #�    ���N'/ ��N�

1�NN@��#  �NN*1�2NN@.��n � B�    -�kNN6 #NNe� �� �#NN,

       7N� B"N@� ��N$8 XN  1�� � =�N	?8 �N8�� ���8 ��#0	�


   ���N8 �8�N� ^�j��    UN� � ���N� �#N/#� ����� ��N8�R   �$N+n

1�@��#  �$/��3 B��*   � �<N� =�\ 1�V$8 ��#2�  �2)�� ��

�8 �<� �6 1�� 7� �+���/  1��+
    �� �+8��N* ���N.�� �� �N0�

�#�� �8�� ^�j�� �� �j5/   �N$/��3 �N$.�/ BN�� 1    �N��� ��N�

.��#$, ��#j ���k2*� ���8  

���Dd<�m<  
-�
�@8 ��       7N� 1�#N�� ���N$, 13 PN��� 7N@*�8 ���
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Abstract
Background and Objectives
Watermelon (Citrullus lanatus Thunb) belongs to the genus Cucurbita and the family
Cucurbitaceae. The aim of the present study was to evaluate the level of genetic variation among
Iranian watermelon accessions originating from different regions of the country by morphological
traits.
Materials and Methods
Sixteen accessions together with two commercial watermelon cultivars were planted in
completely randomized block design with three replications in Agricultural Research Center of
Urmia in 2013. Fifteen traits including leaf length, leaf width, plant length, number of fruit per
plant, fruit length, fruit width, fruit weight, fruit mass, fruit skin, 100 seed weight, seed length,
seed width, pH, TSS and yield were assessed on the studied accessions. During fruit ripening,
four fruits from each plot were randomly selected and the traits were measured according to
International Board for Plant Genetic Resources Institute descriptor. The TSS was assessed by
using refractometer and the pH by using pH meter.
Results
Analysis of variance showed that there is a meaningful difference between genotypes for all
studied traits except for pH, stem length and number of fruits per plant. According to the results,
fruit yield ranged from 24626 kg h-1 in Charleston Gray genotype to 13444 kg h-1 in Hamedan
817 accession. The percentage of TSS varied from 9.27% in Crimson sweet genotype to 5.1% in
Khorasan 806 accession and fruit pH varied from 5.63 in Hamedan 817 accession to 4.78 in
Charleston Gray genotype. Phenotypic coefficient of variation was higher than genotypic
coefficient of variation for all studied traits, indicating the significant effects of environmental
effects. The highest positive correlation (0.968) was observed between pulp weight and fruit
weight and the highest negative one (-0.815) was observed between TSS and seed length. The
highest heritability was seen for 100 seed weight and the lowest one for pH. Cluster analysis with
Ward method, classified the studied accessions in to three different groups. The maximum
distance was observed between genotypes of groups 1 and 3.
Discussions
The results revealed a rather high level of genetic polymorphism and wide genetic variation
between accessions, which offer valuable information for conservation and management of
genetic resources and utilizing them in watermelon breeding programs. The genetic distance
between accessions is a valuable parameter to conserve and use a given germplasm in breeding
activities. It was proved that crosses between unrelated and genetically distant parents will show
more power hybrid than crosses between genotypes closely related.

Keywords: Correlation, General heritability, Genetic diversity, Morphological traits,
Watermelon.
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