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Abstract 

In order to identify different landraces of onion seeds in terms of germination characteristics, an experiment was 

conducted in a completely randomized design with four replications in the Biology Laboratory of the Faculty of 

Agriculture, Ferdowsi University of Mashhad in 2020. The experimental treatments were 29 native landraces of onion 

seeds from different regions of Iran and two improved cultivars as control. The results showed a significant difference for 

all measured indices amongst landraces. Also, the clustering results of the landraces, based on the apparent 

characteristics, showed that among the 4 clusters, the third cluster, which includes 9 landraces (Harsin, Kavar, Azarshahr, 

Bonab, Yasuj, Qorveh, Kashan white, Neishabour white and Qoli Qeseh) has better appearance characteristics in terms of 

1000-grain weight (average 4.54 g), grain length (average 3.08 mm) and grain diameter (1.9 mm). Also, it was shown 

based on germination characteristics that among the six indivisual clusters, the fourth cluster with 7 landraces including 

Yasuj, Kashan white, Dorcheh Yellow, Turkey, Tarom, Neishabour white and Qorveh has better germination 

characteristics. In general, it can be concluded that based on the appearance and germination characteristics, Yasuj, 

Kashan white and Neishabour white landraces showed a better seed quality. 

                                                           

* Email: m.kafi@um.ac.ir & tavakolafshari@um.ac.ir  



1�!M JW��X�-�� 
��a� � � �CK	�7���� J���L��	...   �*L / ��
�� �CK ����G� � 6�*� J�
��11 ���)H /1 ���K /1401 

86 

Keywords: clustering, germination, Kashan white, onion, Yasuj 

�.�-.  

����� �� 	UU2� �CUUK -k�UU!l� �UU���# �� 	UU
�
� ��UU�

JK � ���K 	*�GL � 	m�K �������% �����$M�U
 �� 	U2� ���G�

JU��� �� ����UgK n�UhK � cUo� ����# +�L ���
p 	��U�� ���

JK	� ��)H��R )Moradi Shakoorian et al, 2019.(  

 �UK ��CUK �U���# V�.�� JK ������% �� ����gK �� ���
��

 �G$g� ��H q
1 JG� � cQ��j �K c2H 4� � k�K +�^�%

)Dehghan et al., 2018 .(JU`���� _$UH�� JU��k �
�� ���

+U�^�% �K ��CK _$H�� ��)� � �H� �� 	$M��G2� � ��Q  ���UK

 ����# � k�K �
2*)� JK ���
� ��
K Z�� V�1� �� c��� _�� J%

	� P
�G���� _��GT �� 
r�$� �CK +�^�% .�H�K	� c JU% �H�K

	� s�U*M ��CUK -��UQ �	�� J���L +�*K�Q � -��j :JK ���#

 ���U
 �
U�Mf +�*K�Q � +�0
 �	2�$�� s�*M �	2� ���R 

�
% ���H� )Moradi Shakoorian et al, 2019(. 

) 	%���M ���8Allium cepa L. 
U�o2# �CUK Y�
O �� (

	���H � �U���� 	��U#�% 
U)� V�UO ��U�� _U�� ����CUK .

 +l#��Q +�

 JK 	X�l� ]��
H +U
� �� �� ��UM J����

	�) �G��Ellis and Roberts, 1980.(  	��U#�% c���� ��

	� ��U�8 
)� JUK ���U# �	2���U2� P�U
R �	U2�$�� cU����

 +K�O� ��$l� ����
 �
�Mf ]�l� ���� �	.g� +K�O�

�
$%�K ��L� ��CKZg�������
2�� � �� � �CK 	���
� ���

) �
UU% ���UUH�McDonald, 2004 .( _UU�� �CUUK cUU��� _��UUK

V�!l��  �CUK JUK 	U

$
� � J$UH�� 	�k�K ���&# B���

 ��UL� _U�� �UK .+U
� �����UM
K 	�k�UK +�)�� �� e�*X�

JU�� � ��U)�# ��Ul� s�!M �� 	)% -��0O� �CUK ����

���� ]��
H 4� �� ���CK ����)�Q�K ��
K ���8 P
�G� 	���

b
$U
� �� 	��U% JU���� ��UQ �K U
�+   6�U&�� +U�)�� JU%

i��78	� ���
p �� 
$��K ���.���
  

 c��
K �J�%
# �����t
� �_8�� �J�
�� ��2�
�R ��G� �_�T

 �� ��
�� �u� K_�
# 	� ��)H JK ���8 ����GG%����# �UG�R

)Divsalar and Hassani, 2011 _U�� +U�% 
U�� vX
 .(

 ���j ���% �� V�!l�54  �R �U���# � ��U$2� �� �3/2 

��JUK �+U
� ��UH B�� U� V�
 �� _# ���*���UO �� JU%

��$UUU
� 	��UUU)#	UUU� ��
UUUQ +UUU�% ���UUU� �UUU� �
UUU��  

)Statistics of Agricultural, 2019 -02U�� �� 	U2� .(

 +U�% ��U�� �� k�UK JU�GK JK 	

$
� 6�� ���8 �CK +�%

	�JU���L 	��U���# Nk�)W� ���8 ��CK .�H�K �� �� ��UM 	U��

�
�Mf V�O �G*K ���

UH �� 	U$j -�U�� �� e�U*X� ]�

	� +
�.�G��  

 ���UW# �V�*U
 ����U�� �� i�� U�� 6 *$Ug� �UH� �	�
O ��

i"K JW
�# ��
K  ��)# �� 	.
�G� JL�� � V�*
 SU*$"� ���

	� J`���� 4� JU% +
� ���� ���� ��
�� 
�� _�� ��
K .�H�K

	� ��
K 6�� �CK J�GK ���G� JK���# �� �CK J�GK +�Wp� .��H�� 

 ��
UQ 	U��
�K � 	U���� cU���� �� �
Ug2� 
�r�U# +l# �CK ��

	� 	U2�$�� �	2���U��� �� +H

 c��H 	���� c���� .�
��

 ���� c��H 	X�l� 	��
�K c���� � ���K �CK 	2� �� ]��
H �

JU���L 
K 
r�� -���
j JL�� � +K�O� �� _U�� �� .+U
� 	��

JU���L +�
U
 
�I� 	*���� ]
�# �CK J�GK� � 	�� �U)� � �UH

 �U� ��U(j � 	X�l� ]��
H ��
�� 
K�
K �� +���h� �J`����

JUU!"�� JUUK JUUL�# �UUK JUU% 	���n�UU�� ��UU(j 6�UU� ���

+"��	� 	UU�
W� ���UU� 
UU�m 	UU
�GH	� _�UU�W# ����UUH��UUH 

)Ghavam and Azarnivand, 2016.(  

����R �� 	UU2� _�UU�W# +UU�L �UU��)� JUU% JUU���� ��UU�

	� ��
Q ���^$
� ���� �CK +�^�%�JU���L +Ug# ��
U� 	��

	� ������$
� �CUK +U�^�% 	U
�
K +�L ����R _�� .�H�K

	� ��
UUUQ ���^$UUU
� ���UUU� e�UUU*X� ]��
UUUH �� �
UUU��

)Mombeini, S, and Khodarahmpour, 2018 �UU�� .(

	� -��� JK �R [��$� �CUK ��
h$
� 	����T ����� ����#

 -��U^# JU�� � ]��
UH JU% �� U�� 
� JK � �H�K J�� � ��

��K) ��� �U���M ��U�� �� �
$Shah, 2002( 
UK 	U�
O �� .

���# 	UU
�
K �� ����UU��� -����UU�� b�UU
� ��CUUK ��UU�

J��� ������� 	��������R ]��
H �� �	���� S*$"� ���

J�� � �JU���L �U1�� JU% +
� ��H +K�r �� ���U# 4����

 JUU�� � �� JUU`���� ��
h$UU
� �� UU�� �UUK ���UU�����R �� �CUUK



	w�)% ����2)� �    �*L / ��
�� �CK ����G� � 6�*� J�
��11 ���)H /1 ���K /1401 

87 

	� -��^$� .�H�K -�
��x# � -��^# _��-��^# +*� JK ��U�

���# �CK -��Q �� ��L��+U
� ��H B�� � S*$"� ��� 

)Mohsen Nasab et al., 2010(  

 ���
�� �� ���8 +�% 	�k�O JhK�
 � +�)�� JK JL�# �K

���#	� +��� ���% �� ���� _�� �� 	��G$� ��� JK J% ��H

���)� PUg% ��U�� 	UO �� J% ������
 c���U�� ����� ��

J���L y�l� �� 	#��^$� -��1�!M JU% �G$g� �H� � 	��

z)L���R -��U1�!M _U�� 	K�U���� � ������� �{^j �

JU���
K +�L�7U�� +U�)�� �� 	j0U1� ��� �����UM
K ��

 .+
� � 	K�U���� 
Up�j i��7U8 �� q�� �$
�� _�)� ��

��
����# ��GK -��1�!M b�
� 
K ���8 �CK S*$"� ���

� � ��CK	�7�J���L ���.��K 	��  

H
� 
 ���.��  

 ���UUU�����R �� 	UUU
�
K _UUU�����UUU���K  ��2UUU����

 0��U% /
UO PU��Q �� ��U�� 	
��
� ������� ������%

�� ��
2# ���T �K 	���!# ��� �G^
�  V�
1398  .�UH �
UL�

 JUUW��X� ���UU� ��UU���)�#29 	��UUK ���UU#  YO�UUG� ��UU�8 �CUUK

UUK ��UUH /0UU1� ZUUQ� �� � ��
UU�� SUU*$"� ���UUH ���UUG� J 

	��UUH�K� 	��UU
� . ���# �CUUK �
��UUa -��UU1�!M ��UU�

 V��L �� S*$"�1  .+
� ��H ��Q iG%�
8 J�h� _�G`)�

���# c2UH �� S*$"� ���1  .+U
� ��UH \"U�� 6�U)#

���#z)L ��� V�U
 �� ��H ���R1398 � ��UH �U���#  �UK

 +����c)W����$
�  JUK ���
� �# ���CK +H��
K |l� JK

 +K�O�6 %  ��U�� �� V�`"� �� � ���H 4�M5  JUL��

b��UUg*
 JUU��) ���UUH ����Sreenivas, 2009.(  +UU�L

������ +UQ� �UK V�U$�&�� ����
U# �� JU��� �� U� ��� �
��

0001/0  6
�����U�� +U�L _�G`)� � 
UXQ � V�UO �
��

 .�UH ���^$
� V�$�&�� ~���% ���$
� �� �CK ����CUK 
U�

 ���W# JK ��)�#25  cUM�� � ����
$8i�� 
UXQ JUK 	��U�9 

	$��
	��1 Cm�% ��� 
$�  ���)UH _U)#��)42(  ���� ��
UQ

 �UUK � ��UUH5 	*��~tUU
 .���UUH e�UUO
� 
UUXh� eR 
UU$�� 

J���L ����R������$U
� 	��  _�UK _U)&�� _����UQ �UK YK�UX�

) �CK ����R 	**)��ISTA ���� �( ��U�� �UK ��#�UG����20 

JL��	$��
 	.Ug� +K�O� � ��
�60 %  	2���U# ]��
UH �

 -�UU� JUUK12 ) +UU�
� 6�UU&�� ���ISTA, 2020 ��UU�W� .(

J���LJ��� d�
M ��CK 	�� ������ JK �JT2 	*��.��K 
$�  

JUU���L �UU1�� J.UU
�l� ��
UUK �� cUU% 	UU��JUUXK��  
UU��

 ���^$
��H.  

JXK�� 1    

J���L +�

 J.
�l� ��
K) 	��Gr �� ( JUXK�� 
���U��

)Maguire, 1962 ( ���^$
��H.  

 JXK��2    

	K����� +�L  J�GK \M�H �� �� � 4�JXK����� 3  �

4   ���^$
��H )Abdul-baki and Anderson, 1973(.  

 JXK��3    
 J`���� V�O ×J���L �1�� J�GK \M�H = 	���� 	��1  

 JXK��4  
 J`���� ��� ×J���L �1�� J�GK \M�H = 	���� 	��2  

 _�G`)����� ]
�$� J���L	��  �� JUXK��)5 J.U
�l� (

�H )Ruan, 2002(.  

 JXK��5    

 _�� �� JUXK�� �Ni JU���L ���U# ����CUK ���UW# �� ���

 ���Ti +
�  

����UU���
UU�� +���UU�  c)W����$UU
� YUU.O 	UU2�
$2��

�CK ����R 	**)�� _�K _)&��   6�&���H )2020 ISTA,(  �

 
U� JK ��K
� �CK 6
� 
� ���� JK 	2�
$2�� +���� �� ��

�
�� JXK�� �� J��)  JXK��)6(  +
�K��R.  

 JXK��6  
W

 ECc-ECs
 )gScm ( EC 1-1-
=µ  



1�!M JW��X�-�� 
��a� � � �CK	�7���� J���L��	...   �*L / ��
�� �CK ����G� � 6�*� J�
��11 ���)H /1 ���K /1401 

88 

W :6
� Pgj 
K �CK J��)� ���  

sEC PUUgj 
UUK �CUUK JUU��)� 
UU� 	UU2�
$2�� +���UU� :

	$��
 
K ~G)���
2��
$� 

cEC PUgj 
UK (���UH J��)�) eR 	2�
$2�� +���� :

	$��
 
K ~G)���
2��
$�  

EC :�UU�R +UU
�K 	UU2�
$2�� +���UU� PUUgj 
UUK �

	$��
 
K ~G)���
2��6
� 
K 
$�  

 ���U�R JU���
K �� ���^$U
� �K ����R J� &#SAS 9.1  �

 �� _U2��� ��U��R �UK 	K����� ���� -�^1 _������ Jg��h�

 vX
5 .���
� 6�&�� �1��  

 JU���
K �� ���U�R JU� &# ��
UKMinitab 19  B�� ��

JH�M J� &#^$U
� ���U� Z$���U��� ��U��
� ���^$
� �� ���

JH�M J� &# ��
K 	
�
K _�� �� ��Complete  �� .+U
�

i�K �� 	)% -�^1 s�!M V�� J^��� J
 �� �� zQ��� 
#

i�K _�
#���� JK ��K
� -�
��x# ���h� v�L�# �� J���� ���

	� ���j) ���)�75  �#80 %JU^��� _�� � ( i��U)� ��
UK ��

��
� +�L 	2���
����# ��UGK �UG���M ���^$U
� �U� �UH

)Mohammadi, 2007.(  

 V��L1- ���#�CK �
��a -��1�!M i����R �� ���^$
� ���� ���8 	��K ���  
Table 1- Used native landraces in experiment of seed appearance characteristics 

) S
���

R
o

w
(  

�CK 6��  
Seed name  

J��� �� � ���  
Thousand

s seeds 

weight (g)  

J��� V�O  
Seed 

length 

(mm)  

J��� 
XQ  
Seed 

diameter 

(mm)  

) S
���

R
o

w
(  

�CK 6��  
Seed name  

J��� �� � ���  
Thousand

s seeds 

weight (g)  

J��� V�O  
Seed 

length 

(mm)  

J��� 
XQ  
Seed 

diameter 

(mm)  

1  
�����%  

 Kazerun   
2.532  2.83  1.55  16  

JT�� ���  
Dorcheh Yellow    

3.611  2.98  1.6  

2  
ZQ  

Qom   
2.973  2.94  1.59  17  

���%  
Kavar   

4.451  3.07  1.87  

3  
_�

�  
Harsin   

4.427  3.04  2.002  18  
��
��H ��^
  

Shahroud White   
3.965  2.79  1.83  

4  

�H�fR  

Azarshahr   
4.179  3.14  1.78  19  

��%
K�  
Abarkooh   

3.541  2.9  1.81  

5  
d�
��  
Yasuj  

4.74  3.01  1.77  20  
e�GK  

Bonab   
4.351  3.29  2.3  

6  
��K���� ��^
 

Neyshabur White  
4.692  3.18  1.81  21  

��KR ��l
�  �
Q  
Eshagh Abad Red   

3.914  3.002  1.8  

7  
6��O 

 Tarom  
3.664  2.79  1.74  22  

��KR ��l
� ��^
 

Eshagh Abad  White   
3.83  3.16  1.8  

8  
��$g�
 ��^
 

Sistan White  
2.998  2.66  1.6  23  

��� �
�  
 Hormozgan  

2.49  2.58  1.51  

9  
��$
�
%  

Kudistan   
3.117  2.94  1.62  24  

 �
����  
Ramhormoz   

2.996 2.83  1.77  

10  
��$g�
  �
Q 

Sistan Red  
3.246  2.88  1.71  25  

������  
Hurand   

4.038  3  1.86  

11  
_�)M ��^
 

Khomein White  
3.332  2.84  1.8  26  

���
� ��^
 
Gorgan White  

3.176  2.7  1.67  

12  
T�� ��^
J  

Dorcheh White  
3.017  2.82  1.45  27  

J!Q 	��Q  
Quli Qaseh  

4.799  3.07  1.92  

13  

�H�K  

Bushehr   
2.748  2.69  1.66  28  

��������  
Mazandaran   

3.16  2.85  1.59  

14  
��
Q  

Qorveh   
4.637  2.97  1.77  29  

���
�  �
Q  
Gorgan  Red   

3.318  2.8  1.62  

15  
��H�% ��^
  

Kashan  White   
4.617  2.99  1.91            

��H /01� 6�Q��  
Breed varieties  

30  
�����  

 Zergan  
3.673  2.76  1.78  31  

J�%
#  
 Turkey  

3.214  3.007  1.64  



	w�)% ����2)� �    �*L / ��
�� �CK ����G� � 6�*� J�
��11 ���)H /1 ���K /1401 

89 

  

 c2H1- ���# iG%�
8��
�� �� ���8 S*$"� ���  

 Figure 1- The distribution of different native landraces of onion in Iran 
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Table 2- Central cluster of seed characteristics 
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Cluster 4  
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Cluster 1 
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Different trait  

3.65  3.77  4.54  3.1  2.51  
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2.91  2.92  3.08  2.82  2.7  
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Seed length(mm) 

1.74  1.77  1.9 1.64  1.53  
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Seed diameter (mm)  
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�� ���8 	��K ���.�CK �
��a  
Figure 3- Cluster grouping of native Iranian landraces of onion on studied seed characteristic.  
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Table 3- Central cluster of different traits 

c% _������  
Average total  

 JH�M6  
Cluster 6  

 JH�M5  
Cluster 5  

 JH�M4  
Cluster 4  

 JH�M3  
Cluster 3  
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Cluster 2  
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Cluster 1 
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J���L +�

	��  

Germination rate 

32.3  27.6  46.82  24.3  28.98  41.68  72.63  
	2�
$2�� +����  

Electrical conductivity  

)1-g1-(µScm  
  

  

 c2H4-��
�JH�M ��GK���# ��J���L -��1�!M �� 	M
K b�
� 
K ��
�� ���8 	��K ���.	��  
Figure 4-Cluster grouping of native Iranian landraces of onion on studied characteristic  

some germination properties.  
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Table 4- Analysis of variance (mean squares) germination characteristics 
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Table 5- Comparison of average germination characteristics 
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onion native 

landraces 

71.3a 3.23g-k 80.04lm 311.3mn 15.6ij 39h 1.43h-k 0.58f-j 6fg 1.97op 
�����%  

 Kazerun   

42.3cd 2.2n 158.5hi 839.7f-h 41.6de 81de 1.24j-m 0.7d-g 8a-c 2.42m-p 
ZQ 

 Qom 

25.8e-j 2.49l-n 188.1gh 791.8g-i 39.9de 85b-e 1.78c-h 0.43h-k 7.55a-e 1.85op 
_�

� 

 Harsin 

29.9e-g 3.7d-h 208.3fg 841.1-h 29.2gh 82c-e 1.87c-f 0.65e-h 7.21b-f 3.07j-o 

�H�fR 

Azarshahr 

23.3g-j 2.51k-n 258.9a-e 954.5c-g 43.4b-d 93a-d 1.89b-f 0.89a-e 7.43a-e 2.81l-p 
d�
�� 
Yasuj 

19.6j 2.1n 258.2a-e 1153.06bc 50.2a 98a 1.82c-h 0.81c-f 7.77a-e 3.97f-l 
��K���� ��^
 

Neyshabur White 

26.3e-i 3.06h-m 216e-g 1224.7b 40.08de 100a 1.44h-k 0.72d-g 6.78c-g 5.46a-e 
6��O 

 Tarom 

39.6d 3.19g-l 145.05h-j 885.5e-h 32.5f-h 82c-e 1.25j-m 0.5g-k 6.58e-g 4.12e-l 
��$g�
 ��^
 

Sistan White 

50.8b 3.28f-j 56.6m 511kl 17.6ij 45gh 0.94m 0.31kl 7.8a-e 3.42h-n 
��$
�
% 

 Kurdistan 
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J����  V��L5   Table 5- Continued  
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���8 	��K ���#  

onion native 

landraces 

43.3cd 4.37cd 104.5j-l 628.8i-k 15.5ij 52g 1.47g-k 0.53g-k 7.46a-e 4.88b-f 
��$g�
  �
Q 

Sistan Red 

26.6e-i 5.92a 59.5m 293.4mn 8.8l 41gh 1.05lm 0.43h-k 4.14h 2.92k-o 
_�)M ��^
 

Khomein White 

25.8e-j 4.13c-e 205.4fg 966.9c-g 30.9gh 97ab 1.5f-k 0.6f-j 5.58g 4.26d-j 
JT�� ��^
 

Dorcheh White 

46.3bc 5.13b 133.1i-k 558.5j-l 13.1j-l 47gh 1.84c-g 1.005a-c 7.78a-e 4.15e-k 

�H�K 

 Bushehr 

22.7h-j 2.63j-n 691a 1194b 47.9ab 100a 1.92b-e 0.93a-d 7.13c-f 4.81b-g 
��
Q 

 Qorveh 

24.7f-j 2.7j-n 279.4ab 1423.9a 43.3b-d 96ab 1.91b-e 0.99a-c 8.5ab 6.35a 
��H�% ��^
 

 Kashan  White 

24.1f-j 2.74j-n 200.9g 977.5c-g 42.3cd 96ab 1.47g-k 0.62f-i 5.71gh 4.45d-i 
JT�� ��� 

  Dorcheh Yellow 

25.9e-j 4.72bc 56.1m 151.5n 10.7kl 37h 1.35i-k 0.16l 3.73h 0.35q 
���% 

 Kavar 

23h-j 4.02c-e 271.06a-c 1121.1bc 31.05gh 93a-d 2.04a-c 0.87b-e 6.92c-g 5.15a-f 
��
��H ��^
 

 Shahroud White 

43.05cd 2.96i-m 124.6i-k 711h-i 28.3h 64f 1.59d-j 0.39i-l 8.65a 2.4m-p 
��%
K� 

 Abarkooh 

27.8e-i 3.71d-h 249.1a-f 891.3d-h 28.4h 79e 2.27ab 0.89a-e 7.91a-d 3.3i-n 
e�GK 

 Bonab 

21.7ij 3.16g-l 295.02a 1220.7b 36.9ef 92a-d 2.1a-c 1.08ab 8.01a-c 5.25a-f 
��KR ��l
�  �
Q 

 Eshagh Abad Red 

29.3e-h 3.1h-m 262.9a-e 1092.4b-d 34.3fg 82c-e 2.33a 0.88a-e 8.06a-c 5.25a-f 
��KR ��l
� ��^
 

 Eshagh Abad  White 

73.9a 3.87d-g 63.5lm 337.3lm 15.2i-k 42gh 1.22j-m 0.29kl 7.45a-e 1.55p 
��� �
� 

 Hormozgan 

28.9e-h 3.99d-f 263.9a-d 1050.2b-e 28.03h 85b-e 1.98a-d 1.13a 7.37a-e 5.01b-f 
 �
���� 

 Ramhormoz 

25.3e-j 3.26g-j 219.9d-g 1067.7b-e 31.5gh 81de 1.75c-i 0.98a-c 8.47ab 4.72c-h 
������ 

 Hurand 

31.5e 4.17c-e 228.9c-g 1180.7b 29.8gh 95ab 1.47g-k 0.94a-d 6.56e-g 5.87a-c 
���
� ��^
 

Gorgan White 

30.2ef 3.5e-i 95.2k-m 453.2k-m 19.2i 49gh 1.57e-k 0.37j-l 7.05c-f 2.15n-p 
J!Q 	��Q 

Quli Qaseh 

24.8e-j 4.32cd 234.1b-g 1206.06b 28.9h 95ab 1.48g-k 0.98a-c 6.61d-g 6.09ab 
�������� 

 Mazandaran 

22.05ij 4.22c-e 221.7d-g 1182.06b 29.1h 94a-c 1.46g-k 0.89a-e 7.01c-f 5.57a-d 
���
�  �
Q 

 Gorgan  Red 

21.5ij 3.66e-i 152hi 891.8d-h 29.6gh 82c-e 1.35i-k 0.5g-k 7.5a-e 3.5g-m 
����� 

 Zergan 

29.1e-h 2.41mn 148.9h-j 1026.8b-f 46.8a-c 92a-d 1.17k-m 0.44h-k 7.85a-e 3.32i-n 
J�%
# 

 Turkey 
_������ ��$
 
� ��JG��� �GT ����R b�
� 
K JK��� q�
j �K ���	GW� -��^# _2��� �� ��XM V�)$j� vX
 �� ���5 .������ �1��  

Means with same letters are not in each column have significantly different at 5 percent probability level, according to Dun can’s 
multiple Range Test (DMRT). 
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 V��L6-  S*$"� -�^1 	�$g.)� P��
p  
Table 6- Correlation coefficients of different traits 
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)M(  )L(  )K(  )J(  )I(  )H(  )G(  )F(  )E(  )D(  )C(  )B( )A(   

                      1  **0.71  )B(  

                    1  **0.65  **0.72  )C(  

                  1  ns0.09-  ns0.15-  ns0.04-  )D(  

                1  sn0.26  ns0.21  ns0.18  ns0.11  )E(  

              1  *0.37  **0.75  ns0.13  ns0.06  ns0.11  )F(  

            1  **0.67  *0.4  ns0.32  **0.57  **0.48  **0.52  )G(  

          1  *0.39  **0.59  ns0.28  **0.63  ns0.04  ns0.14  ns0.3  )H(  

        1  **0.87  ns0.33  *0.4  *0.41  *0.36  ns0.09  ns0.33  *0.42  )I(  

   1  **.790  **0.93  **0.46  **0.73  *0.44  **0.81  ns0.07  ns0.1  ns0.25  )J(  

  1 **0.9  **0.72  **0.97  **0.75  **0.83  *0.37  **0.68  ns0.27  ns0.29  *0.42  )K(  

 1 *0.35- *0.41-  **0.8-  **0.48-  ns0.17-  ns0.06-  **0.53-  ns0.02  ns0.07-  *0.39-  ns0.35-  )L(  

1 ns0.32 **0.45- **0.87-  **0.74-  **0.9-  **0.49-  **0.61-  ns0.31-  **0.64-  ns0.2-  ns0.3-  *0.45-  )M(  

ns �*  :** �JK P�#
# 
�m ��� 	GW� � ��� 	GW� �� vX
 V�)$j� [G8 � 4� �1��  
ns, *, **: non-significant, significant at p = 0.05 and p = 0.01, respectively 
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