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 �� {�Wd �!.�3� U��� S�	   "3N7

SNN�	 �
�NN� �NNg,
 ! �
�NN&* �.! .�  3NN�. ;!, w��NNY�

�� +#��?� )Dantata et al., 2006(.  
  

 
  

 u0�3N� �� ! ���?� ���� 
��� �g,
 %��D� ��3�  .�

=3/ 3O  
��D�5 
�2 ��� a��4*� F
�e� ,�8 +� �,  !

u$  .�<   ��N�
 ,
 F�Ng L@�/ .� ��*�,L7 ! �3�-�20 

+�,
  4*��   .� �3NYB �N:X 
�37   ,�N�:� �!, �, .�N�$ a< 

+��� �� ��� 34��4/�3F, ��-4�
 <u0�3��7��1 +4��, ! 

  �N�R�� �:B ����� +*��* ����&2 +/ ���?� ���� 
��� �����

1P�3B �g,
 hWd 3� 1�� ��� \	�
 ,
 ���  1N#] ! 

�NN�
37 )Izadkhah et al., 2010a.(  %�NN�D� ��3NN�

 �����pH  
��D� ���5 +� �, .��$ .� +*�&*  �N8  F
�Ne� ,

    .�N�$ �,�Ne2 a< +N��� �N� ! �
3/ a��4*� !   .� ��N*�,L7

F�g L@�/     ��-4N�
 .� �
�Z4N�� �N�pH    4N�
 3N4� �N�*�O2 

 �����pH    �N�
37 q�N�� +*�&* 3O ���  \N#B %�N�D� .� 

pH +*�&*  ��-4�
 ��OpH ���?� .� �
�Z4�� �� �, 34�   3F�N� ��O4  !

7 ��
37 V�_:� )Marinozzi et al., 2014.(  

  �3N� ! ��� ��4�� �3� ! ��� 34W/�	 %��D� ��3�  
  

                                                           

1- ATAGO Brix 0-32% 
2- HANNA- HI9812  

 =�NN� +NN�48  ��NN�
 ,
 �!< �!,
 ,
 12�NN�75  +NN�,


4*��  �< SN�	 �.! �� �*�� �
�
 ,�3B 
�37    \Ng�d �NO

 
��NN�) 
�NN�< 
!�NNd .(*�NND� 
��NN� + NNR2  �
�NN� "3NN7

 ,
 �, ��� ��R�� S�	�.�/ �!,
   N:�X  ,�3NB  !  �
�


 =�� +�6  �!,
 ,
 12���/�340R� �, =,�3d �� 600 

{��W�� +�,
 ���3F S&/ +� 1���*,
 ! �� �
�
 ,�3B 

)3(,
 � �g�� +#��?� 34W/�	 )Dantata, 2014.(  
  

  
  

�.��*� ��3�       ��N:� �N� SN�!!3�$ ��N�� 1N_�@ �3�7

  �
�N� �N� ):� x*, ;!, .� ��� 4-2- �
    \N�:F !3N4�*

  LN� vN�8 ,
 34��4F!340QNN�� ��-4�
 .� ! %�.�,��O �

420    �N� �
�Z4N�� 34��*�N* )Dhumal et al., 2006 .(

 ��N��$ ,
       ��NN�.< hN/3� u*�N�,�! +N��)� "�N)*� .� \N#B

   ��N�.< .� �
�Z4N�� �� ����.< ��O�Y	 u*��,�! :-&O

 ��NN�.< �hNN/3� +NN��)� ,
 .�NN� "�NN)*� 1NN��,��F  ��3NN�

NN:D�   NN���, �NN��� .� �
�Z4NN�� �NN� 3NN��p� 9��NN:� �
�NN� ,�


 =�NND�3� %�-*�NN�� NN]� �
�NN� 1NN��] y3NNF �NN� ��NNO,�&�� 3

 NN����.< ��NN� 3NN]� �
�NN� F
�NNe� !  =,�NNg1NNF37 .

    .� �
�Z4NN�� �NN� u*�N�,�! +NN��)� \��N� �,�NN�< =�#N��?�

"3NNN*  ��NNNO,��F�SAS9.1  !MSTAT-C  +NNNW��>� !

%�-*��� U��� �O   +N:��
 �N:X ���.<  %N0*�
 ��   cYN� ,


�g,
 A:$ ��&4d� "�)*� .��  

 k��9� lG�  
�� �� +� +���%  2�,. ��� ,
 ��O ���
 +/91 ��� ,
  ��O

+lO��7,�3>4�� ���. +/ 1��#�
,� ! %�
,!3F    .�N�$ ��NO

 hN��:��* ,��W� 
�� �g� %��. ,
     N2�,. ��N� .� 3N�92 


��.   ) NY�?� U��3N� m�&)�   N&)� ! 7�N*,�� ��N�
� m

��4F< =�2��( ) ����.< "!
 ��� ,
92  ��N� +� 1#W* (

) �!�91 ��, ��3� +/ ( �����.< %�� U��3� ,
 .��$ ���7

h��:� +lO��7 ! 
�� 3�      .� \N#B #N��:� �N�!, .�N�$ ��O

�:4��
 O
 ���  �!��)1�(    +N&O ,
 ��N� 3]� +)�4* ,


     ��N&4d� cYN� ,
 ���N�.< %N�� ,
 �,3� 
,�� =�Zg

:D� �g,
 S� ,�
    N� 
,��N� %N�� .
��    .� N��* �N*���  
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�4	� ! 0�f�R�/� \���2 =�3��p�k ,
  U��3N� a< ! 

��� ���O ��O ��3��  R34:/ \&2 ,
 +/ ���� ����.<

�< �!, 3�   .
,��N* 
��! �O     �,�3N0� .� �3�7�N�� ��3N�

  N�,3� 
,�� =�Zg +� s��3� A��4* +P�,� ,
 m���� %��

.�� �O���* ��B  

��� ;��<  

���(  �
 ��*C�3  _�� `H" �  

   * ���N�.< ��N� !
 hN/3� u*��,�! +��)� A��4*  ��N�

�.��NN*� ���NN� ��NNO,�4/�F 3�]^NN� 
�
 ��NN$ �,LNN� �  ! ,�NN&��

   N:D� 3�]^N� �Ng,
 S� ��&4d� cY� ,
 t���*f   3N� �,�


  +N*�7 +� \��>4� 3]� .�:4��
 ��� S�	 ! 3� ��O
30�&2

�.��*�     SN� ��N&4d� cYN� ,
 t���*f ! x:�&��3$ �,L� �

    N:D� =�ZNg %N�� 3N� �g,
    �!�N�) 
�N� ,�
2  +NW��>� .(

%�-*���        ! xN:�&��3$ �,LN� �.��N*� +N*�7 +N� \N��>4� =�3]�

;!, 
�
 ���* t���*f  ,L� �.��*� +� 3O ,
 x:�&��3$ ��O

t���*f     �3�]^N� �O�N� ,�N&�� �� +W��>� ,
 +DR�Y� 
,�� ��O

:D�        +N� .�:4N��
 SN�	 ! 3N� ��NO
30�&2 
�N#�� ,
 ,�


�,�8  3� ��O
30�&2 %�34��� 3��,C<��3B t���*f ,
 +/

 S�	 ! +N�   hN��3�75/73  !98/9     ,!LN� .� ,�N40O ,
 %N�

 �< %�3N4&/ ! %��b�F �
�� �� V��3$ ! 1�,
   +N� �NO   hN��3�

29/36  !41/4     �O�NN� ,�N&�� ! �NN�, ,!LN� .� ,�NN40O ,
 %N�

+NN� 1NN�
   �!�NN�) �NN�<3  %�34NN��� ��NNB,. tNN���*f ,
 .(

+�  S�	 ! 3� ��O
30�&2   hN��3�76/66  !72/8   ,
 %N�

�,
 ,!L� .� ,�40O     %�3N4&/ ! %��b�NF �
�N� �N� V��3$ ! 1

�< +� �O  h��3�24/31  !09/3    ! �N�, ,!LN� .� ,�40O ,
 %�

+� �O�� ,�&�� 1�
  ��<  �!��)4A��4* %�� .( ��   =�N>�>?�

��NNW&O %�3��NN� ) 
,�
Khokhar et al., 2002 [

Izadkhah et al., 2010b.( NN:D�   3NN]� ��NN� ,�
  

  N� �
�N� =!�Z4� .� /�d t���*f  tN���*f N0�4*f ���   �NO  

   N� 
3N0�&2 .!3N� ,
  ) �N���Dehdari et al., 2001[ 

Moosavezadh, 2006  
�
 ��N�* ����.< %�� A��4* .(

 +N� S�	 ! 3� ��O
30�&2 ����� ,
 ��, ,L� V��   hN��3�

 3��3�83/22 �23    +N� UN��4� ,LN� V�N� �    3N��3� hN��3�1/34 

!2/35 +� 1�,
 ,L� V�� !  3��3� h��3�1/43 ! 78/41  %�


�� ,�40O ,
. VO   ,
 ��N� S�	 ! 3� ��O
30�&2 %�:X

,!LNN� +NN� 1#NNW*  1NN�,
 +NN� �NN�, ,!LNN�  hNN��3�27/20 �

78/18.1��
 
30�&2 ����F� �g,
   ���N�.< %�� A��4*

 S�	 ! 3� ��O
30�&2 ����� ,
 ��, ,L� V�� 
�
 ���*

a  3��3� h��3�83/22 �23    +N� UN��4� ,LN� V�N� �   hN��3�

 3��3�1/34 !2/35 +� 1�,
 ,L� V�� !  3��3� h��3�1/43 

 !78/41  �!��) 
�� ,�40O ,
 %�50�&2 .(  ! 3N� ��O
3

1�,
 ,!L� ,
 ��� S�	 +� 1#W* +� ��, ,!L�  h��3�

27/20 �78/18.1��
 
30�&2 ����F� �g,
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 M�  

   ��N�* ���N�.< ��� !
 h/3� u*��,�! +��)� A��4*

�NNO,�4/�F 3�]^NN� 
�
  ! ,�NN&�� ��NN$ �,LNN� �.��NN*� ���NN� �

        =�ZNg %N�� 3N� �Ng,
 SN� ��N&4d� cYN� ,
 t���*f

:D� 
�� ,�
.   ! xN:�&��3$ �,L� �.��*� +*�7 +� \��>4� 3]�

    =�ZNg %N�� 3N� �g,
 S� ��&4d� cY� ,
 ,
 t���*f

:D�  %�� 3��p� 9��:� ,
 
���� \��>4� =�3]� 3��� .�� ,�


  N:D� 3�]^N� �O!`$  �!, 3N� �,�
    �:4N���* =�ZNg %N�� 

 �!��)2   �.��N*� +N*�7 +� \��>4� =�3]� %�-*��� +W��>� .(

;!, +/ 
�
 ���* t���*f ! x:�&��3$ �,L�  v�4�� ��O

    tN���*f ,
 ,LN� �.��N*� +N� 3O ,
 x:�&��3$    
,�N� ��NO

:D� �3�]^� �O�� ,�&�� �� +W��>� ,
 +DR�Y�   
�N#�� ,
 ,�


�8 +� .�:4��
 S�	 ! 3� ��O
30�&2�,  t���*f ,
 +/

   ��NN� SNN�	 ! 3NN� �.! ,��NN>� %�34NN��� 3�NN�,C<��3B

+�  h��3�04/191  !31/19    V��3N$ ! 1N�,
 ,!L� .� "37

�< %�3NN4&/ ! %��b�NNF �
�NN� �NN� +NN� �NNO  hNN��3�09/114  !

45/12    ! VNW��4$ =�3N4�* �� x:�&��3$ ! ��, ,!L� .� "37

+� �O�� ,�&�� ! ��, ,L� 1�
    �!�N�) ��<3.(  34N��� %�

+� ��B,. t���*f ,
 ��� S�	 ! 3� �.! ,��>�   hN��3�

53/162  !84/16       �
�N� �N� V��3N$ ! 1N�,
 ,!LN� .� "37

�< %�34&/ ! %��b�F +� �O  h��3�44/98  !02/10  ,
 %�

+� �O�� ,�&�� ! ��, ,!L� .� ,�40O 1�
   �!��) ��<4 .(

      tN���*f %�N� ��N� SN�	 ! 3N� �.! k�4N	� 1�2   �NO

f +� s��3����* +/ �
�� t���*  0�4*f m�:� 
��! ��:O


t���*f %�� ,
 =�Zg %�� ��3� � �O ����.   



 

 

  
 %�Q1- ��� %�A �� ���(�P ���Q� 8G( ���)L��� ;�3nA�  �3��� %��) ���� �L� �1391  1392(  

Table 1. Meteorological information at expremental site in two growing season 2012-2013 

;�3�� o��N( ���9:P  
Total sunny hour 

������� M�E�(   

(�9( �C�()  
Total precipitation 

 (mm) 

 ��� �J'� ^��A� �p���1  

(�<��)  
RH Max. 

(%)  

 ��� �J'� ^��A� 8?��1  

(�<��)  
RH  Max. 

(%)  

 ��� �J'� ^��A� �p���1  

(�<��)  
RH Max. 

(%)  

�(� 8?��1   

�9���) (����  
Temperature Min 

(°C)   

2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 
���  

Month 

252.9 205.9 81 71 31 25 38.1 35.1 18.5 16.5 9 4.1 
%�
,!3F 

March 

265.3 251.9 74 73 30 24 34.9 10.1 23.6 19.9 11 6.1 
1��#�
,� 

April 

327.7 319.1 67 59 21 20 23.9 14.7 28.3 28.7 14.7 15.6 

�
3	 

May 

379.7 332.1 54 63 18 22 4.7 14.3 32.7 31.7 19.3 19 
3�� 

June 

356.5 328.7 56 44 20 15 0 5.6 35.3 32.7 19.1 22.5 

�
3� 

Aguust 

340.2 332.5 58 61 15 21 0 2.1 31.4 30.7 17.2 16 
,��3�� 

September 

279.7 276.5 59 59 21 22 5.7 5.2 25.7 22.7 11.8 8.8 
3�� 

October 

182.5 174.6 80 79 42 43 33.6 15.3 16.8 14.8 6.5 4.5 
���< 

November 

2980.6 277.66 68 65 24 25 - - 26.64 24.71 13.58 12.07 
%�-*��� 

Mean 

2384.5 2221.3 - -  - 155 92.8 - - - - 
m�&)� 

Total 
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Table 2. Combined analysis of variance quantitative characteristics in experiment treatments 

_�� `H" M� 
Bulb dry weight (g) 

_�� �
 M� 
Bulb fresh weight (g) 

`H" ��*C�3 
Dry yield (t ha-1) 

�
 ��*C�3 
Fresh yield (t ha-1) 

����P ,Q�� 
df 

;����r
 K��)(  
S.O.V 

1103.5736**  94031.667**  149.17416**  9547.1460**  1 
���  

Year (Y) 

28.5799 4967.1494 14.213222 904.4625 2 
(���) ,�30�  

R/Year 

52.5265**  5656.2060**  58.69603**  3756.5480**  2 
,L� �.��*�  

Seed size (SS) 

1.5975ns 99.7128ns 0.174710ns 111.8146ns 2 
���  ×,L� �.��*�  

SS×  Y 

97.5243**  11975.4218**  22.33562**  1429.4794**  3 
x:�&��3$  

Priming (P) 

8.2219ns 913.9436ns 0.18292ns 45.7072ns 3 
��� × x:�&��3$  

P  × Y 

43.7628**  14675.9091**  27.09267**  1733.9314**  1 
t���*f  

Genotype (G) 

7.7248ns 100.4205ns 0.27964ns 59.89738ns 1 
���  ×VB,  

C × Y 

4.2779ns 249.3834ns 3.00245ns 192.1629**  6 
,L� �.��*�  ×x:�&��3$  

S × P 

9.0054ns 552.026ns 0.20165ns 76.9061ns 2 
,L� �.��*�  ×t���*f  

SS   × G 

7.1060ns 1039.0260ns 0.153945ns 37.8525ns 3 
 x:�&��3$ ×t���*f  

P   × G 

55.0940**  4531.5066**  22.392823**  1153.1406**  6 
,L� �.��*� × x:�&��3$  ×t���*f  

SS   × P×  G 

45.6956ns 275.1088ns 1.005ns 88.0555ns 6 
,L� �.��*� × x:�&��3$  × t���*f ×��� 

SS   × P × G ×Y 

10.4588 1235.3592 1.8708 119.7336 92 
����.< ��Y	  

Error 

12.34 15.15 21.88 18.17  
=�3��p� h�3� (�g,
)  

CV (%) 
ns  :D� 3�@ :  �,�
*  !**:D� :  ��&4d� ��Y� ,
 ,�
5  !1�g,
   Non- Significant, * and **: Significant at 5% and 1% of probability levels, respectively                                                                
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 %�Q3- �F(X�i���( ,'� X�� 8��F9( ;���� ��� ������ ��� 0��� � ���� �� ����
   ��
��  ��� ���  

�3��� %�� � �� �UL�OP E(�?  
Table 3.Mean comparison combined of intraction seed size and priming on quantitative characteris-

tics of  Red Azarshahr genotype in 2012 and 2013cropping  season 
_�� `H" M� 

Bulb dry weight  
(g) 

_�� �
 M� 

Bulb fresh weight 
 (g) 

`H" ��*C�3  
Dry yield 
 (t ha-1) 

�
 ��*C�3 

Fresh yield 
 (t ha-1) 

.)������  
Priming 

��� ������  
Seed size 

12.45fg 114.09cdef 4.41hi 36.29hi 
�O��  

Control 

��,  
Small 

13.84bcd 116.90def 4.65hi 38.08hi 
x:�&��3$!,��O  

Hydro priming 

15.81bcd 117.56def 4.76ghi 41.47ghi 
V���4$ =�34�*  

KNO3 

16.95bc 160.30abc 5.32efghi 42.57cdefg 
%��b�F  

Folammin 

12.64hi 121.98cdef 5.60defgh 40.93fghi 
�O��  

Control 

U��4�  
Medium 

13.96gh 130.39ef 6.17defgh 41.41efgh 
x:�&��3$!,��O  

Hydro priming 

15.58gh 133.61bcdef 7.08bcdef 49.02bcde 
V���4$ =�34�*  

KNO3 

17.22ab 144.31ab 7.05bcdef 58.85b 
%��b�F  

Folammin 

12.07hi 144.25f 7.14bcde 41.15efgh 
�O��  

Control 

1�,
  
Large 

12.50efg 132.05cdef 6.65bcdef 55.23bc 
Ox:�&��3$!,��  

Hydro priming 

16.91gh 137.67bcdef 8.30abc 54.33bcd 
V���4$ =�34�*  

KNO3 

19.31a 191.04a 9.98a 73.75a 
%��b�F  

Folammin 
%�-*��� +:��
 �:X ���.< {��� 3� j34�� k!3d ��,�
 ,�&�� ! ��4� 3O ���O D� �,��< =!�Z� ��,�
 �g,
 A:$ ��&4d� cY� ,
 %0*�
 ��: &* �,�
 �:���.  

Mean in each column and treatment with the same letter are not Significantly different at 5% of probability level-using 
Duncan �s Multiple Range Test. 

  
    =�N>�>?� A��N4* �N� �O!`N$ %�� A��4* Dehdari  !

) ��,�0&O2001 !`N$ %�� A��4* .
,�
 1>��Y� (  ��N�* �O

+� ��� S�	 ! 3� �.! 3_* .� ��, ,L� V�� 
�
   hN��3�

 3��3�87/27  !31/35   +N� UN��4� ,LN� V�� �    3N��3� hN��3�

1/34  !4/35  +N� 1�,
 ,L� V�� !    3N��3� hN��3�1/38  !

33/39  �!��) 
�� "375 .(  

  ,
 ��N� S�	 ! 3� �.! 
�
 ���* w�>?� %�� A��4*

 +� ��, ,!L� +� 1#W* 1�,
 ,!L� h��3�23/10 ! 02/14 

.
�
 ���* ����F� �g,
 � 3_* +�  �.! �
�N� 34��� ��, 

S�	 ! 3�     ! 1N�,
 ,!LN� .� \Ng�d ��O��7 ,
 ���

       cYN� �
�N� VO�3NF \N�R
 +N� �%��b�NF �
�� �� x:�&��3$

 
��! 9�D�� 3r/��d +>Y:� ,
 +/ *��. ,
 34��� �3�

�L@ ��0�� �
,�
  �< 34N��� �.��   !< VO�3NF �, �NO  �N� ! �
,

 �3NN�	C 
��NN� 9NN&)�   1&NNWB ,
 �NN�, \NNeF NN8 ,
 ��

   .� +N)�4* ,
 ! +N4F, b�� �< ��, ����� �(���) :��.3�.

    �!�N2 .�:N��� ,�
,�N	3� �3�b�� ��� S�	 ! 3� �.!
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   3N�� %N�� ��3� ��, \eF \��!� ,
 �3� ;34W7 �%�� 3�

+���� � 3�L$     N�#B =�N>�>?� A��N4* �� +4F�� %�� +/ ����  
  

) 
,�
 1>��Y�Mettanada and Fordham, 1999.( 

���� ;��<  

%�CG( �(�Q ���(  `H" ���( �<��  
�
�
 A��4*    !
 hN/3� u*�N�,�! +��)� .� \g�d ��O

 �,L� �.��*� ���� ��O,�4/�F 3�]^� 
�
 ���* ����.< ���

��$     3�]^N� �Ng,
 SN� ��&4d� cY� ,
 t���*f ! ,�&��

:D�  N�	 �
�� �g,
 3� �,�
    ��N�?� �N��� 
��N� ! S

  VNO .�:4N��
 ���   ��NO %�N:X     ,
 \N��>4� =�3N]� .� "��N/

    N:D� 1ZNg %N�� �!, 3N� �g,
 A:$ R�&4d� cY�  ,�


 �!��) 
�#*6 ����.< +R�� !
 +��)� �
�� 3]� �,3� .(

   �
�N� �Ng,
 %�34N��� 
�
 ���*     �N��� 
��N� ! SN�	 �

+NNN� 1NNN�,
 ,!LNNN� .� ��NNN�?�  3NNN��3� hNNN��3�45 /12  !

14/11�< %�3NN4&/ ! �NNg,
 +NN� �NNO  hNN��3�85/9  !51/9 

+� ��, ,!L� .� �g,
 1�
   �!��) ��<7.(  

  
 %�Q4- X�i���( ,'��F( ������ X�� 8��F9( ;���� ��� ��� 0��� � ���� ��  ����
  �� M�?��  ��
��  ��� ���  

���(�P %�� � o��N( 

Table 4.Mean comparison combined  of intraction seed size and priming on quantitative  
characteristics of  zargan genotype in 2012 and 2013cropping  season 

_�� `H" M� 
Bulb dry weight  

(g) 

_�� �
 M� 
Bulb fresh weight 

 (g) 

`H" ��*C�3  
Dry yield 
 (t ha-1) 

�
 ��*C�3 
Fresh yield 

 (t ha-1) 

.)������  
Priming 

����� ����  
Seed size 

10.02i 98.44efghi 3.09i 31.24i 
�O��  

Control 

��,  
Small 

14.62gh 129.40bcd 6.31defg 50.49cdefgh 
x:�&��3$!,��O  

Hydro priming 

13.67gh 159.14ab 5.94efgh 47.49dcefgh 
V���4$ =�34�*  

KNO3 

13.67gh 159.14ab 5.94efgh 47.49defgh 
%��b�F  

Folammin 

13.94gh 153.17ab 5.96defgh 47.66bcdef 
�O��  

Control 

U��4�  
Medium 

11.34bcdef 118.58def 5.18efghi 44.86efgh 
x:�&��3$!,��O  

Hydro priming 

14.74bcde 126.43cdef 6.14defgh 49.42cdefg 
V���4$ =�34�*  

KNO3 

15.63cdefg 150.29bcd 7.35bcd 56.64bc 
%��b�F  

Folammin 

12.84cdefg 154.09bcdef 5.14fghi 56.42b 
�O��  

Control 

1�,
  
Large 

13.84cdef 141.17cdef 6.98bcdef 57.97bc 
x:�&��3$!,��O  

Hydro priming 

13.91cde 161.38bcd 6.80cdef 53.60bcdef 
V���4$ =�34�*  

KNO3 

16.84abc 162.53abc 8.72b 66.76b 
%��b�F  

Folammin 
%�-*��� �O+:��
 �:X ���.< {��� 3� j34�� k!3d ��,�
 ,�&�� ! ��4� 3O ��  ��&4d� cY� ,
 %0*�
 ��5 :D� �,��< =!�Z� ��,�
 �g,
 &* �,�
 �:���.  

Mean in each column and treatment with the same letter are not Significantly different at 5% of probability level-using 
Duncan �s Multiple Range Test.
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Table 5. Mean comparison of different plant characteristics of seed size, pre-treatment and genotype in 2012 and 2013cropping seasons 
 M� �� WU�
_�� `H"  

Share of bulb 
dry weight 

)%(  

_�� `H" M� 
Bulb  dry 

weight 
)g(  

 �
 M� �� WU�
_��  

Share of bulb 
fresh weight 

)%(  

_�� �
 M� 
Bulb fresh 

weight 
)g( 

 ��*C�3 �� WU�
`H"  

Share of dry 
yield 

)%( 

`H" ��*C�3 
Dry yield  

)t ha-1(  

��*C�3 �� WU� �
  
Share of Fresh 

yield 
)%( 

�
 ��*C�3 
Fresh yield 

)t ha-1( 

����
  
Treatment 

40.45b 11.71b 40.79b 114.18b 42.03b 5.23b 41.9b 41.85b 2011-2012 
2�,. \eF 

Cropping season 
59.55a 17.24a 59.05a 165.29a 57.97a 7.2a 58.15a 58.14a 2012-2013 

25.31c 10.08b 27.87c 111.27b 23c 4.06c 22.83c 31.30c 
��,  

Small 
,L� �.��*� 

Seed size 
35.04b 14.08b 34.1b 135.97ab 35.2b 6.21b 34.1b 46.40b 

U��4�  
Medium 

35.33a 15.66a 38.1a 151.97a 41.78a 7.37a 43.10a 58.99a 
1�,
  

Large 

20.83c 12.27c 20.28c 112.14c 14.79c 3.40c 16.97c 33.23c 
�O��  

Control 

x:�&��3$ 

Priming 

24.31b 14.32b 24.01b 132.75b 25.88b 5.95b 25.07b 47.62b 
x:�&��3$!,��O  

Hydro priming 

25.74ab 15.16ab 26.76ab 147.93ab 27.71b 6.37b 26.82b 50.94b 
V���4$ =�34�*  

KNO3 

29.13a 17.16a 28.96a 160.12a 31.63a 7.27a 30.63a 58.17a 
%��b�F  

Folammin 

51.68a 14.96a 53.59a 150.83a 53.44a 6.68a 53.47a 53.46a 
3��,C<��3B  

Red Azarshahr t���*f 

Genotype 
48.33b 13.99b 46.42b 130.63b 46.80b 5.82b 46.53b 46.52b 

��B,.  
Zargan 

%�-*��� :��
 �:X ���.< {��� 3� j34�� k!3d ��,�
 ,�&�� ! ��4� 3O ���O+  ��&4d� cY� ,
 %0*�
 ��5 :D� �,��< =!�Z� ��,�
 �g,
 &* �,�
 �:���.  
Mean in each column and treatment with the same letter are not Significantly different at 5% of probability level-using Duncan �s Multiple Range Test.
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Table 6. Combined analysis of variance on qualitative characteristics in experiment treatments 

 M�E�(pH _��  
Bulb pH content 

_�� ��)
 M�E�(  
Pyruvic acid content 

(µmol/gr fw) 

a�� �9'��" M�E�(  
Leave ash content 

 (%)  

�" M�E�(_�� �9'�  
Bulb ash content 

 (%)  

`H" ���(  
Dry matter  

(%)  

%�CG( �(�Q ���(  
Soluble solids  

(%)  

����P ,Q�� 
df 

;����r
 K��)(  
S.O.V 

23.5220**  9.7015* 2.24137**  0.8462**  9.752* 22.80**  1 
���  

Year (Y) 

0.3772 25.435 0.01451 0.0447 40.43 0.12 4 
(���) ,�30�  

R/Year 

2.1140* 19.95**  0.03969**  1.0509* 1.9517ns 5.72**  2 
,L� �.��*�  

Seed size (SS) 

0.0247ns 3.3031ns 0.065ns 0.0908ns 3.301ns 1.65ns 2 
��� ×,L� �.��*�  

SS×  Y 

3.240* 25.66**  1.0452**  2.1077**  2.6613ns 22.40**  3 
x:�&��3$  

Priming (P) 

0.00750ns 3.8561ns 0.005ns 0.00852ns 30.8567ns 0.96ns 3 
���×x:�&��3$  

P  × Y 

1.46694* 155.089**  2.195**  2.1320**  155.089**  109.20**  1 
t���*f   

Genotype (G) 

0.0456ns 11.9192ns 0.00134ns 0.0146ns 21.9197ns 0.5041ns 1 
���× VB,  

Y × C 

0.0967ns 5.059ns 0.0408ns 0.0224ns 15.0511ns 1.9229ns 6 
,L� �.��*� ×x:�&��3$  

S × P 

0.3456ns 10.393ns 0.0104ns 0.0976ns 10.3983ns 0.6852ns 2 
,L� �.��*� ×t���*f  

SS   × G 

0.0150ns 11.4310ns 0.0026ns 0.0121ns 11.4310ns 0.1757ns 3 
 x:�&��3$ ×t���*f  

P   × G 

0.040ns 5.166050ns 0.00551ns 0.0041ns 5.1660ns 5.42651ns 6 
,L� �.��*�×x:�&��3$ ×t���*f  

SS   × P  × G 

0.0897ns 7.322344ns 0.00330ns 0.0115ns 17.322ns 0.3664ns 6 
,L� �.��*� × x:�&��3$  × t���*f ×��� 

SS   × P × G ×Y 

0.1914 12.17919 0.9149 0.9111 12.1791 11.0872 92 
����.< ��Y	  

Error 

9.29 28.38 22.57 25.15 28.38 10.7  
=�3��p� h�3�  

CV (%) 
ns :D�3�@ :  �,�
* ! :** :D�  ��&4d� ��Y� ,
 ,�
5 !1 �g,
   Non- Significant, * and **: Significant at 5% and 1% of probability levels, respectively                                                           
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Table 7. Mean comparison of different plant characteristics of seed size, pretreatment and genotpe in 2012 and 2013 cropping seasons 

 M�E�(pH _��  
Bulb pH content 

��)
 M�E�( _�� 

Pyruvic acid content 
) µmol/gr fw( 

a�� �9'��" M�E�(  
Leave ash content 

(%) 

_�� �9'��" M�E�(  
Bulb ash content 

(%) 

`H" ���(  
Dry matter 

(%) 

%�CG( �(�Q ���(  
Soluble solids 

(%) 

����
  
Treatment  

4.32b 9.94b 0.28b 0.34b 10.52a 9.35b 2011-2012 
2�,. \eF 

Cropping season 
5.13a 10.40a 0.36a 0.49a 11.04a 10.15a 2012-2013 

4.48b 10.64a 0.34a 0.39b 9.85b 9.51b 
��,  

Small 
,L� �.��*� 

Seed size 4.50b 9.95b 0.29b 0.41ab 10.25b 9.58b 
U��4�  

Medium 

5.70a 8.45c 0.32a 0.46a 12.45a 10.14a 
1�,
  

Large 

4.82b 9.85c 0.27c 0.35c 9.56c 8.65c 
�O��  

Control 

x:�&��3$ 

Priming 

4.74c 10.95b 0.31b 0.40bc 11.75b 9.85b 
x:�&��3$!,��O  

Hydro priming 

4.63c 11.48b 0.34b 0.44ab 12.05b 9.94b 
V���4$ =�34�*  

KNO3 

5.65a 12.56a 0.35a 0.48a 13.67a 12.54a 
%��b�F  

Folammin 

4.7b 9.81b 0.35a 0.45a 11.81a 12.62a 
3��,C<��3B  

Red Azarshahr t���*f 

Genotype 
5.25a 11.74a 0.28b 0.38b 9.74b 8.87b 

��B,.  
Zargan 

%�-*��� +:��
 �:X ���.< {��� 3� j34�� k!3d ��,�
 ,�&�� ! ��4� 3O ���O  ��&4d� cY� ,
 %0*�
 ��5 :D� �,��< =!�Z� ��,�
 �g,
 &* �,�
 �:���.  
Mean in each column and treatment with the same letter are not Significantly different at 5% of probability level-using Duncan �s Multiple Range Test. 
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       ,LN� �.��N*� ����NF� �N� 
�
 ��N�* �O!`N$ %�� A��4*

�
�� �����     ����NF� ��N� ��N�?� ���� 
��� ! S�	 �

   �N� +N/ 1NF��  A��N4* �>?�  =�N>Izadkhah   ��,�N0&O !

)b2010  �.��N*� N�,3� �� +/ (      ��N�* ��N�* vN�4�� ��NO

�
�� �g,
 +/ �*
�
  ��� ���?� ���� 
��� ! S�	 �

   �
�NN� 340X�NN/ ��O��NN�* .� 34NN��� 3NN47,�� ��O�NN�* ,



,�
 1NNN>��Y� .  
�
 ��NNN�*  +R�NNN� !
 %�-*�NNN�� +NNNW��>�

���   ��N�?� ���� 
��� ! S�	 �
�� �g,
 ����� %�3�

+NN� ��NN�  3NN��3� hNN��3�67/13  !54/12  ,�NN&�� .� �NNg,


 VN/! %��b�F �� x:�&��3$  �< %�3N�   +N� �NO   hN��3�56/9  !

65/8  +N� �O�� ,�&�� .� �g,
  1N�
      �
�N� ���N�� ! �N�<

   ��NO,�&�� .� \Ng�d ��O��7 ���?� ���� 
��� ! S�	

      3NY* .� V�N��4$ =�3N4�* �N� xN:�&��3$ ! x:�&��3$ !,��O

NN	� VO�NN� �,�NN�< ,�3NNB �,�NN�< �!3NN7 ,
 ! +4NN���* k�4

 �!��) �:4F377 .(  

   +NN4F�� �NN� �O!`NN$ %NN�� A��NN4*  ��NNOIzadkhah ! 

��,�0&O )2009     ,
 �N*
�&* ;,��N7 ! �N*,�
 1N>��Y� (

  ��N�?� ���� 
��� ! S�	 �
�� ����� .��$ ���* 1�/

    {�N�� 3N� .
�N� 34��� (,L� V�>4W� 1�/) �O�� +� 1#W*

�&��3$ �O!`$ %�� A��4*   �N:*�&O %��b�NF �
�� �� ,L� x:

�
�� ����� ����F� i2�� ���* 1�/    
��N� ! SN�	 �

      +NNW��>� .�NN�
37 �O�NN� �NN� +NNW��>� ,
 ��NN�?� �NN���

%�-*���  ��N� 
�
 ���* ����.< +R�� !
 ��O    ���N�� %�3N�

�
�� +� ���?� ���� 
��� ! S�	 �   3N��3� h��3�98/12 

 !62/12  ! 3��,
<��3B t���*f .� �g,
V/ �< %�3�  �O

+�    3N��3� hN��3�74/10  !87/7     ��NB,. tN���*f .� �Ng,


+� 1�
  �!37 ,
 �,��< 3_* .� +/ ��<    ,�3NB \>4NW� ��O

 �!��) �:4F377� 3_* +� .(   �Ng,
 �
�� b�� 1�2 ��,

    3�N�,
<��3B tN���*f ��N�?� ���� 
��� ! S�	 �
��

    U��3N� �N� �< �,�7.�N� ! 0�4*f =��g�e	 3� �!�2

�  ) �N��� +N>Y:Moosavezadh, 2006.(    34N��� 1N�2

 �
�NN� ���NN�� �
�NN�   ,
 ��NN�?� �NN��� 
��NN� ! SNN�	 �

��� � �, ��� V��3$ ! 1�,
 ,!L� .� \g�d ��O  ����

    ! 1N�,
 ,!LN� .� \Ng�d ��O��7 +/ 
�&* +���� %�:X

   �3N� cYN� ! 
��D� �
�� 34��� \�R
 +� %��b�F �� ,�&��

	 9�D�� +:���� ���. ,
 +/ ���7 .� ����/ %��. ����,�

�
�� ��R�� �� ! 
�� ��� �����$   =�N� ,
 �34��� ��L@ �

   
��N� .� �34N��� ����� 9&)� +� ,
�B ��, \eF .� �
��.

�3�	C �
�� ��� 1&WB ,
 ��     %N�� ��3N� 3N-�
 \�R
 .�*�

�< NN��!, �NN�, ��NNX 1NN�� �< m�NN���  ���NN�� +NN� �NNO

 NN�, \NNeF ��NN8 ,
 ! +NN4F37 =,�NNg �34NN��� ���NN�� �

      N��!, �N�, %���N� ��3N� �, +���&�N�< 
��� .� �34&/

k3e� 9��:� ! �
�&* k3e� 
�	 ��::/    ��LN@ 
��N� �

�< ,
      ��N� ,
 �34N��� +���&�N�< 
��N� ! �
�� 34&/ �O

     ! ��N�?� �N��� 
��N� ��O�N:B ����� +)�4* ,
 ��� �3�	C

   �< ,
 =�N#�/3� 3��N� ! .�N�$ \/ ���� 
���     N� �N�* �NO

*���      =�N>�>?� A��N4* �N� wN�>?� %N�� A��4* .�:��� 34��� �:

Wien )1999 .
,�
 1>��Y� (  

a��  _�� �9'��" M�E�(  

�
�
 A��NN4*   ��NN� !
 hNN/3� +NN��)� .� \NNg�d ��NNO

 ��$ �,L� �.��*� ���� ��O,�4/�F 3�]^� 
�
 ���* ����.<

   3�]^NN� �NNg,
 SNN� ��NN&4d� cYNN� ,
 tNN���*f ! ,�NN&��

:D� �	 ����� 3� �,�
   %N�� �N� .�:4��
 �3� ! ��� 34W/

 3�]^� 3��p� 9��:� ,
 
���� \��>4� =�3]� .� "��0l�O ��d

:D�  �!��) �:4���* 1Zg %�� �!, 3� �,�
6.(  

   %�34N��� 
�
 ��N�* �
�� =�3]� +R�� !
 %�-*��� +W��>�

+� �3� ! ��� 34W/�	 ,��>�  h��3�46/0  !32/0  .� "37

�< %�34&/ ! 1�,
 ,!L� � �O+   hN��3�39/0  !34/0   "3N7

��, ,!L� .�  +N�  1N�
     �!�N�) �N�<7 ��N� .(    ,��N>� %�3N�

+� �3� ! ��� 34W/�	  h��3�48/0  !35/0   ,�N&�� .� "37

V/ ! %��b�F �� x:�&��3$    +N� �N�*< %�3N�     ���N�� +N� hN��3�

35/0  !27/0    +N� �O�N� ,�N&�� .� "37  1N�
     ���N�� ! �N�<

   �&�� .� \NNg�d �3NN� ! ��NN� 34NNW/�	   !,�NN�O ��NNO,

  VO�N� �,��< 3Y* .� V���4$ =�34�* �� x:�&��3$ ! x:�&��3$

     �!�N�) �N:4:F37 ,�3NB �,�N�< �!37 ,
 ! +4���* k�4	�

7   �
�
 +R�NN� !
 %�-*�NN�� +NNW��>� A��NN4* .(   
�
 ��NN�* ��NNO

���    +N� �3N� ! ��N� 34W/�	 ,��>� %�3�   hN��3�45/0  !

35/0   �< %�3NN4&/ ! 3�NN�,C< �NN�3B tNN���*f .� "3NN7  �NNO  
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+�  h��3�38/0  !28/0     �N� \Ng�d ��NB,. t���*f .� "37

 �!��)6  ��N� ;,��7 3-�
 %�>>?� U��� +���� A��4* .(

) 1��Dantata et al., 2006[ Dantata, 2014 .( 

`���� ���� ^-Cb   
�
�
 A��NN4*   ��NN� !
 hNN/3� +NN��)� .� \NNg�d ��NNO

      ,LN� �.��N*� ���N� ��NO,�4/�F 3�]^N� 
�
 ���* ����.< �

��$     3�]^N� �Ng,
 SN� ��&4d� cY� ,
 t���*f ! ,�&��

NN:D�    .�:4NN��
 ��NN� SNN�!!3�$ ��NN�� 1NN_�@ 3NN� �,�


��O   �!, 3N� �g,
 A:$ R�&4d� cY� ,
 \��>4� .� "��/

 N:D� 1Zg %��    �!�N�) 
�N#* ,�
6    �
�N� 3N]� N�,3� .(

    1N_�@ ���N�� %�34N��� 
�
 ���* ����.< +R�� !
 +��)�

� ��� S�!!3�$ ���� 3��3� ��, ,!L� .64/10   %�3N4&/ !
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