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  شفیعی عیدس -احمد گلچین -ملکانی سحر
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  هاي پیاز رقم آذرشهر در منطقه ملکان ویژگی خیبرروي  2کود نیتروژن و کود زیستی فسفات بارور ریثأت
  موسی ارشد -علیرضا ایمانی
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 هاي بومی پیاز ایرانتنوع ژنتیکی، همبستگی و تجزیه علیت در توده
  زادهسید علی موسوي

27  

 (Cucumis melo Gr. Inodorus)  هاي فیزیولوژیکی و زراعی نشاي خربزهبررسی اثر کیفیت نور و رقم بر برخی ویژگی
  نرگس بزرگ -سید حسین نعمتی -آزاده رشیدي
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  اثر نیتریک اکساید و آربوسکولار میکوریزا بر برخی صفات فیزیولوژیک گیاه 
 بیان تحت تنش شوري شیرین

  داریوش طالعی  - گیتی برزین - آرزو صفرزاده
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 ايشیشهندر شرایط درو MM0و  MMهاي سیب زایی ریزقلمه پایهبر پرآوري و ریشه )NO( اکسیدبررسی تاثیر نیتریک 
  اکبر مظفريعلی -الغیبیسید محمد حسین حیات
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  ايدلمه فلفل عملکرد و کیفیت میوه ،رشد اسیدآسکوربیک و لاکتات کلسیم بر پاشیمحلول تأثیر
  فرهنگ رضوي -رطاهر برزگ -مهسا فاتح
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 تنش شوري بررسی پاسخ اکوفیزیولوژیکی گیاهان پیوندي و غیرپیوندي دو توده طالبی و گرمک ایرانی در شرایط
  رضا صالحی -حمیدرضا کریمی -محمود رقامی -ورالهه رجبی پ
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 جلبک عصاره ریتأثتحت  یفرنگتوت هاي فیزیولوژیکی و بیوشیمیاییواکنش
 کمبود آهن طیشرا در ییایدر 

  یحسن ساري خان -محمود اثنی عشري - میاناعظم رحی
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 مقایسه مواد معدنی و ترکیبات زیست فعال شش گونه سبزي در مرحله میکروگرین در دو سیستم آبکشت و کشت خاکی
  حمیدرضا روستا -سید حسین میردهقان - لاله پورشاه آبادي
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 شنبلیله هاي مورفولوژیکی و بیوشیمیاییو اثرات آن بر ویژگی پلوئیديپلی القاء بر کلشیسین بررسی اثر
  ژاله محسنی عراقی -هوشمند صفري -یخانساريحسن  -هیلمحمد رضا عبدال -نوشین فلاحی -رامیر حسین کشتکا
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و نشـانگر   شناسـی ریخت صفات با استفاده ازاستان هرمزگان  (.Mangifera indica L)انبه  هاي محلیژنوتیپ بررسی تنوع ژنتیکی
ISSR 

  آباديسید سعید مدرس نجف -مجید عسکري سیاهویی -وجیهه قنبري -زاده خانکهدانیحامد حسن -عبدالنبی باقري
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  Schreb.arundinaceae( یوچمـن تـال فسـک    یشـه ر خصوصـیات با خاك بر  يمختلف کمپوست پسماند شهر یراختلاط مقاد تأثیر
Festuca رطوبتیتنش  شرایط) در 

  غلامعلی گزانچیان -حمیدرضا خزاعی -فریزنی محمد سادات

155  



 



 �� ���� �	
���
 �������� 
�� ������ �� ��� ������ �  !�� ��"#$% �&
 ���' "(%�� 	�) *+& ",�&  �-� "����.1- 1�2�# ��3�2- ���5 "5�673 *   :������ 	���
05/04/1392   :����� 	���
12/12/1397  �����  ���� ���	� 
���
 ����� �
 ���� �����
� ��� ���  ) ���� 
���� ��� ���  �!
 "�#$%& �
 ��"�� '�� (��)*� + �,+�-�* .$-/�Allium cepa var. Ghooli gheseh��0 ���1 �
 
23���� (5�$
 �3�  ��6 7��� �" ()8 "�9 ����* ���     :��� �" ����#; ��� ��
 
<"��; =��0 ���1393  �" "  �)�$A ���3�  ���� �" ����
� ��� �
�)$A B+�8 ���� �" ����
� ��� =��8 ����
� ��� ���� ��CD �E���� F3� �" .)3"�A ��H� ��I*� (�J2*�  ���� �
 ��0 �" =��0 ����
� + �!
 �)8 ���8 ���� �" ����
�K<� ��� ��L1 =��8 �,+�-�* M��� N�� ��CD �
75 �150  +300 �� ��-#� �" R�A�$�0   ��S�� ��0 �" (�+� =��8 ���  ��"�� '�� (��)*� N�� +" + �"�%& ���7-5  +9-7 
-*����0 �" �-�   U�8�"�
 =�< ��3�  �" + )*)8 ("�" ���� 
&�< ���(��)*� 
�)$A B+�8 �; �+� + '�� �" F3VWA "�)E; �=A ��� F�J*��� �
��"+� )1�" ��!
 "�#$%&*�3��+ �3XI; Y3�-* .)3"�A ���A ��%�; �	� "�" ��2* Z ����
�E� �+�L; )1�" Y�  + [3 :�%-\� N�� �" �!
 "�#$%& + 
��"+� ��L1 �
 ����
� ��� ���     ��)�8 ����8 ����� �" �����
� ��� .)�-8�" ��"  7�;�; �
 �� �!
 "�#$%& 
�)$A B+�8 + 
�)$A ��3� 5/10 �12  +5/39 
 ."�" _��0 ()��8) =��0 ����
� �
 US`* )1�" �� �!
 "�#$%& ��X�� F3�-2�  ��)K� �
 =��0 ����
� ��%�;4/659  N�� �; �,+�-�* M��� .)�� U�" �
 ��-#� �" R�A�$�0150 =A ��� ��L1 ��-#� �" R�A�$�0  �!�
 "�#$%& + F3V� _3�X<� )��8 �
 US`* �� )$A B+�8 �; �+� ��L1 �
 ��"�� '�� (��)*� �	� .U<�3 _��0 �!
 
��"+� )1�" +   + '��� �" F�3V� =A "�)E; F�J*��� �
� 
�E� )1�" [3 :�%-\� N�� �" �!
 "�#$%& ��� �
 U8�" ��"�� '�� + "�
 ��"7-9 '�� �
 US`* �-� 
-*��      U�8�" ���;�
 ��-%0 ���� ��
 ����. �!
 �" F3��
��
  ��� �
 U8�" ��"�� '�� �=��0 ����
�  �� ("�L-�� ���  ���A7-9  M��� + �-� 
-*��150  c� d3��8 ���
 ��-#� �" �,+�-�* R�A�$�0 
� ��1�; ��I*� ��-�� �
 �
�2� 
3��� +."�8   ���� 
����
� �: "+�f
�� ������� f����
� f'�� 
�)$A fF3V� =A   ����� 1           [�29 ��%�* + [�29 g6���� hX�H 
%�$�� ��* �� ���3� ��20
� c�`i� ��CH + 
&��� �����A ���* "��� c� + "�8  U$& �
 
j�
   F��k�; �����
� g3�6 �� �� 7���-��* �3��; + 
*�%�� �l+X* "�S%0
�   ��
 c� �0 ()3"�A 7H�� g6��� F3� �" c� �
��� U3"+)i� ."�8   ) "��8 
�K$; )����; ("�C* F3�-%C� ����&2     M)�� ��
 �����
� ��0 .( �<�1 
� �c� M��� �" 
3�H    �" U�20 ��3� N��� _3�X<� �
 )*��; � R)& U��\    )��0 [�%0 U�20 ���C
 ��J�� F��E; + F��� U3"+)i )19.(  ()3)  

� �0  
#�29 �����A �� ����`
 �0 U�� ��   + 7�$j� ��                                                  1  +2 – ��I*� (�J2*�" �5�9 R�$& (+�A "�-�� + )8�� 
���8��0 �-9��� _*�"  3- U<��H (�J2*�" �5�9 R�$& (+�A ��3"�-��  *)-  ::�n`� ()�`3�*                     Email: Saeid55@gmail.com( DOI: 10.22067/jhorts4.v33i1.22310 
� �
�I; �� �� ��E<" �
 
� F3��
��
 .)��0   ��0 "�0 ���; F��D ���;  (���A + ()�� )3)  �����A =��#; :�6 �" 
#29 �
 U�+�K� �`�*�#��
 )�*��-
 �; �-9�� �"�� �� _�; �0 �+�L-� ���   + )��3�%* U��+�K� 

� ) )�
�3 U�" o��� 
&�* �
9 + �,���3X�< ��`���
�-� �
 c� "�S%0 .( 
� ��	k; (��A �,���<�� _�0�+ ."��!A + [3,���3X�< �[3,���<�� ���(�+" :�6 + _�; �)8 �
 �-`
 �c� "�S%0 �
 �����A 
3��%�8��
  � p� ���`
 _�; [3 .U�� ��q-� ��     �� ��)��3��< F3�-���`\ ��C�; ��3 
� ���q;   ���)��3��< + ()8 )3)2; �����q; F3� �_�; _3�X<� �
 �)�"
� ���� ��	k; Ui; (_�; �
 �C*� U���`\ �
 �-`
) �J3" ) )*��A13.( ) F`\13 ����
� N�� �� �+� �
 �0 
���
 �" (7 �10  +14  + �+�  ��L1 �,+�-�* N�� ��90  +180 � �" R�A�$�0 ��2* �"�" R�I*� ��-# "�#$%& F3�;l�
 + ()j 
*�+ F�J*��� F3�-2�
 �,+�-�* "�
��0 �0 "�"
� �� ���� "�)E; + )�" 
� _3�X<� X�* ��    ��0 "��0 ���
 F��s%� �)
�3  7�0�;90   �$�1�< ��
 ����
� (��%� �,+�-�* ��-#� �" R�A�$�0  �10 ����� ���	
�� �
��  ����� � �
��)(�������   ���33 �����  1  ��"� 1398%   .11-1 :�)�� 4730 - 2008  Journal of Horticultural Science  Vol. 33, No.1, Spring 2019, P. 1-11 ISSN: 2008 - 4730 



2     �
�� ����� ���	
�� ���  (������� ����� � �
��)33 �����  1 ��"�  1398  
� �� "�#$%& F3�-C
 �+� .)�"   �� 
#3 �,+�-�*  ��
 (��A 
A)*� �9�D �" 
3�!j �1��& F3�-%C� 
� ��%8  F3� �
 �-`
�+ (��A 
*�%-9�� + 
#���
�-� =\��� R�%; + "+�) U�� ���&22
� �,+�-�* "�S%0 �0 ��6 ��%� .(  _��0 t&�
 )*��; 
� X�* �� �"�3� "�8 "�#$%&    ) .)�8�
 �-�8�" 
u��� ���	� )*��;21 .( U�+�K� �,+�-�* �"�3� F��s%�  _��0 �� 
A"����� �
��
 �" �����A���%�
 ��Cv + ���2\ �$%\ ���
 + �("�"  
�� )E-�`� ��  ) "����27 .( ) �)���12        �)��� �+���
 ����� �" ��0 �,+��-�* ��0 "��%* o��XA ( �*��H �*��H "�)E; �5�9 �� ���  ���   ��I�-* �" + "�I3� �� ��-2�
 ��� �
 �
 �J3" M�6 �� + �-<�3 _3�X<� "�#$%&     "��3� �,+��-�* �"��
 ���0 ()j 
� _��0 X�* "�#$%& + ()8 �-8�" �J* w��* ��    �������  .)�
�3 x��
 ��-8�" 
%0 �"�A ��� �("�
 5��* �,+�-�* "�S%0 �
 p-S�  ��� 
� �)�  ()�20 + U��� U��\    )�8� �)��0 �
 U��\ F3� �" (��A .)��0 
� .��-� )8� 7$j� �("�%*   "��3� M���� �
 =
�K��" .""�A   �,+��-�* U8�" �����  R�* ��;      F���s%� + ��-A�X
 
3�!�j "���� "+�+ =i� + �; �)8 �
 )*��" X�* 
3l�
 ���-�* �0 
3�����  F��D ���"��S*� U�1�9
� _��0 ) )
�31 �9  +10(.  ) F�$3�14 �+� �
 �0 
23���� �" (5   ��L�1 =��8 �,+�-�* N�� 80 �100 �120  +140 �I*� ��-#� �" R�A�$�0 )��� �I�-* F3� �
 "�" R  N�� �" �,+�-�* M��� �080    ���-#� �" R�A��$�013   �" + )�1�"  N��120  ���-#� �" R�A�$�017       ��3 )���8 ���0 ��
 US�`* )1�"  ) �����#%� + �)���� ."�" _3�X<� �� "�#$%& ��L1 �"�0 N��12 �" ( ) �,+�-�* N�� �� �" �0 
23����70 �80  +90   (���-#� �" R�A�$�0 *�    N��� �" ��-<� ���0 �
 �,+�-�* �0 )*)��� �I�-* F3� �
 �)*"�" R�I90       ("��� ��X��� + 
3�!�j ��1��& c!�H F3�-2�
 ��-#� �" R�A�$�0  ��; ��+ �0 "�" ��2* �C*� ��E���� F��s%� ."�0 "�I3� �� ()j [29         ���6 ��
 ()�8 U�8�"�
 
3�!�j ��1��& + [�29 "���� ��X�� ���� 
���E� ��*,+�-�* "���0 ���
 ���") ����2�� ."��" y���S;�� �24 w����� ���
 (     "�
���0 ��0 "��0 o��XA _;�)��2�120     "��0 ���-#� �" R�A��$�0   
��E� _3�X�<� �*,+�-�*   ����� "�)�E; �" ���"     (��)�*� �()���)$A ���� =A �*��H )1�" �F3V�  ."��" �!
 "�#$%& + 
*� 
Az3+ �����  �����A �" 
� ()j ���    )����; ��
 �"�3� ��	k; )*��; �!
 
� ��	k; F3� .)8�
 �-8�" y�
�� ��L1 +   ()�j ��+ g3�6 �� )*��; =A ���� "�)E; )�*�� 
;�L1 �"=A ���� B�L;�� �()��"   "�)�E; + ()���" =A �� �" =A    =�A ����� "�)�E; .)�3� "�H+ �
 F3V�   ��X�H� �� ()���"   �F3��
���
 ."��" �!�
 )���; ��X�� �
 �"�3� 
J-`S%� �0 U�� "�#$%&��-
 �A���
�� � 
Az3+ ���� ��     ()�j �" )�8� y��K* "�)E; + ()j ��� ()j �)3XA�
 �
 �"�0 �)�  
� 7���� ���      ��K-�`���j ���6 ��
 ����;=A ���� )���; 7H�� ��-2�
 )8� y�K* ��3� �"�" _3�X<� �� �!
 )���;- 
��� ��"���� ()��j �� �-��2�
 ()����" ) )��*"�A26 �27  +30 + Rp���� .( ) ����#%�15���� �" (�E       ����  "��#$%& �%3X0��� )�*"�" R��I*� �0 ��)7/33  M��� �
 �� (��-#� �" F;120    + �,+��-�* ���-#� �" R�A�$�0  ��� �
 ������ 7-5/5    �����#%� + 
�$& .)*"�+� U�" �
 �-� 
-*�� )4     ��I�-* F�3� ��
 �)�*"�" R�I*� '�� (��)*� �+� �
 �0 
23���� �" ( �0 )*)���U8�0 '��  + �-A�X
 ��� ��� �
5/5  �;5/7 
-*��   �" ��-�  �
 �`3�K�U8�0 '��   ���� ��
 �-#D�0 ���5/3   ��;5/4  
-*���   ��-�   ���\p� =�
�� ��)K� �
 �� ���  �!
 "�#$%& + )���; ��X��   _3�X�<� ��  + {��� .)*"�"����#%� )32 ���  �" �!
 )���; ���
 �0 )�-<�A �I�-* ( ��� �
 ��"�� ������  �"� c�I�  ���5   ��;6  
-*���     �-�2�
 ��3 ��-� 7���� ) ����#%� + ��  Z;�  .)*�;29  (��)�*� �� �+� �
 �E���� �" ( '�� �'�� ��� �
 [D�0 ���3  �;9/3 
-*�� '�� ��-�   d���-� ���  ��� �
4  �;9/5  
-*���   '��� + ��-�      ���� ��
 x�X�
 ����6   ��;9/7 
-*�� -� ��� �
 ������  �� �� �!
 "�#$%& F3�-2�
 ��-� U�" �
 d�� .)*"�+�    
����
 _�+z�  F3� M)� l�
 �" ()8 �0V "���� �
 �H�; �
       + �!�
 "��#$%& ��
 '��� (��)�*� + �,+��-�* ���� �����
� �0 ��	�;
Az3+ ��)K� F3�-S���� ���-
 �; U�� ��� 
��� ��� ���  
23�� ���       !�
 "��#$%& �|0�)�\ �"�+� U��)
 U�CH �� '��� (��)*� + �,+�-�*�C�2� ."�" "    
� ��� � ����   (��)�*� + 
<��� �,+�-�* ��)K� �����
� �0 ��	k; �E���� ����� �
 �
 
23���� ����  �!
 "�#$%& �
 �C*� =
�K-� ��	k; + '��32  �" + ��%�; 3         ���+��20 ��&�X� �" ��p�  U�$}��� ~3�-��� ����1 ��
 ���#; (�� F3"�+�< �9�+� �" .)���" ��H� �
 ��I*� (�J2*�"1390 "��� F��� � U%�`� �� ���$%& �*�A �� R�I*� �� =S� .)8 ("� ���� + [`3" ��*-  �
23���� �E�� .$-/� ���3       + )�8 U�8�"�
 5��9 7�0�� ��*�%*o+� g
��� ��* "��� 
3��%�8 + 
#3X�< �C� ���1��9 �� 
�E
- :+)H) )*)8 ���A (��)*� c� + 5�9 �`��� "��)*�-�� + :�%E� ���1) (3.( ���5�$
 �3�  ��6 �
 �p  U�$}�� ~3�-�� ���1 �
 _3�  ���� �3,� �0 ���6 �
 �)3"�A ��H� 
<"��; =��0  ���0 �" �����
� ���-��0 �"  7�;�; �
 ()j (��)*� + 
<��� �,+�-�* ��X�� + 
K<� ���- ��0 .)*)8 ("�" ���� 
&�<  + �"�%& ���  )�*"�
 ���S& �
K<� ��� ��››:=��0 ����
� I1‹‹ �››      �!�
 �)�8 ����8 ��$\�� ��; �����
� I2:‹‹ � ››:
�)$A ��3�  �; ����
�I3 ‹‹  +›› :
�)�$A B+�8 �; ����
�I4 ‹‹  ��� .  =��8 
K<� ��08    7��0�; ��0 "�
 �"�%& ��04    �,+��-�* N��� L1�= N0 �75= N1 �150=  N2+300 = N3    �� ���-#� �" R�A��$�0 ) ��"�� '�� (��)*� +" + (�+� �S��7-5b1=  +9-7b2=  
-*�� �� (�-� 
� �H "�9 �" ��0 �� :�6 .)*"�"3  �� ��& + �-�2    ."��
 ��-�  ��
   �$�1�< �
 
3�� �-2  + ��H �+��< (�J-�" �� ("�L-��50  
-*���  ��-� .)8 "�I3�  



 �.� /�0��� �� 1
2 ��3��3 � 45��67� 8
92  ���7�: ;��7<�= ���>?���@...     3     ����1- ��
��� ���� �
�  �
�!�" #
�$�%�  Table 1- Chemical characteristics of studied experimental soil site &��'(�)  *�  +��     ,� -.'�     ���"�
�   pH   /0
.�
�    P K Fe  Mn  Zn Cu  Total Nitrogen T.N.V. Organic Carbon  EC   Soil texture   12� *.
3  Available %   dS m-1     mg kg-1  0.06 5.1 0.7   0.95   7.7 Clay loam   8 364 7.6 5 1.7  2.8   '�� �" ()8 c�/-*� ��"�� ���      ���� 
���� ���� �� ���6 F�3� )Allium cepa var. Ghooli gheseh(     ����� F�3�) )�*"�
  �+� �"��" 
;���1 {�*� �0 ("�
 ��I*� �K��� 
��
   w�"+� + )��$
 '�� �$1�< .("��" 
3l�
 "�#$%& + U�� y��9 �+� ��50 
-*�� �-�  �� �� y��9 �$1�< +50      ����" ���0 ��� ."��
 ��-� 
-*��4   d�9 "�
 U8�0    U�CH 
*���� d9 +" + ��8�\ ����& �
 ����0 d9 +" �0 �3��; �" U8�0 .)8 �-<�A ��* �" ���"�
 �*�%*6  ���1 U2CS3"��  U8�0 �� )E
 .U<�AF��+�   ���6 �
 
23���� ���)\�+ R�%; �" ����
� ����
� + )8 R�I*� ��`#3 (�+" :�6 �" _3���� ���*�
 gS6 )E
 ���  ���$%& .U<�3 ���"� )8�.$& F�H+ =�< :�6 �" �S;�� +" ��� ��� ���1 �
 ��0 �� ���* "��� �*,+�-�* "�0 .�* + U<�A ���1 )8�   �U�8�" (�+" :��6 �" .)3"�A �<��� 5�9 �
 ����* (��8 �
 + 5��
Az3+
23�� ��� (��)*�    �F�3V� =�A ���� �� )*"�
 ���S& ()8 ���A$A B+�8 �; �+� "�)E; + '�� �" F3V� =A "�)E; .
�)      F�3V� =�A ��� �" �0 
*��� .)8 R�I*� U�" �
 U8�"�
 ���$%& ���
 .)3"�A 
K$; �!
 �)��� ���� �U8�"�
 5�; :�`}0 [3 =��)\F3V� =A [; [; ��0 �" U�"  )�8 
����
 ��0 �� d�+ .3"� ��� F3V� =A "�)E; +  (��� ��3�C8 �" )�-8�" ("��9 5�; :�`}0 �0 
3��#3 �+� �� �� 73�K; �
 F�3V� =A )1�" + )8 o��%8 ��S   ��0 
3���  �0 
;�0 �� .)8 �S��i� "�
 ()��� �C*� �!
50  F�3V� =A �� )1�"- �
 U8�"�
 ���
 .)8 U8�"�
 �)*)��� �!
 
A)��� �$\�� �
 �� ���=A 
*�Sj�
 
s�� �$��+F3V� �
 (��%� �d�+ .3"� �� 
*��� �;�
 ��� 30  �;40    =�A ����� �� ��-� 
-*�� ()���"     ��
 ��`�0 �+�" + ()�3�
 =A R�%; Z}� .)8 =K-�� (�J23����F3V�   �)�H ����
 .)*)8 [29 �� :�`}0 ��$0 ����!
 �"�0 )*)8 ("�" _��� )E
 + )*)8 �)H ���� �� ��    .)��� U��)
 �!�
 �U�" �
 ���H�
 )E
 + �"�0 [�� �$��+ �
 Z}�("�" �"�+� U�)
 �� Z      ���i� ����
 ����* "���� ���&p6� + �� ��S ("�" Z*�3��+  �3XI; + ����� R�* �� �� ��X<�MSTATC ("�L-��  .)8 F�J*��� �`3�K� ���
.)3"�A ("�L-�� F#*�" ����� �� ��      45.� 6�
()  �2. �'�
!7 ��� '.  8�
��� �
��
!�9'�:;9  ("�" Z*�3��+ �3XI; �� =1�\ Y3�-*      ��0 ��	k�; ��0 "�" ���2* ��� $%& �
 '�� (��)*� + ����
�
�E� )1�" [3 N�� �" �!
 "�# U�� ��"   
��E� ��	k�; 
<��� �,+�-�* ��X�� ���q; 
�+    �!�
 "��#$%& ��
 ���"
�E� �!
 "�#$%& �
 
23���� �����%�; R�%; =
�K-� ���	� .U8�)* ��"  :+)H) "�S*2.(  ) :+)H3    
�Az3+ + �!�
 "��#$%& �+� ��
 ����
� ��� �	� (  ���� 
� ��2* �� 
23�� _�; .)�"
�E� _��0 t&�
 
#29  "��#$%& ��"  :+)H �" �0 ���*�%� .)3"�A �!
3   
�� ()���2� X�*   F3�;l��
  "��8      ) =���0 �����
� ��
 ���%�; ��
 y�
�� �!
 "�#$%&4/659   �" R�A��$�0 F�3�  + (��-#�) �!
 "�#$%& F3�;9/398  �
 y�
�� (��-#� �" R�A�$�0B+�8 ��� �" ����
� ��� ���� �0 U�� ���%�;  U��� 
�)$A )5/39 .()��8 �
 US`* "�#$%& _��0 )1�"  �0 �0 )*"�0 o��XA F�KKi�   "��#$%& _���0 t&�
 + ("�" ���� ��	k; Ui; �� (��A ����-D ����
�) "�8 
�9.(   ) :+)H4    ��X�H� �3��� + "��#$%& �+� �
 �,+�-�* ���� ��	k; (
� ��2* �� "�#$%&<��� �,+�-�* ��)K� ��	k; 
���
 .)�"  ��S�� �� 
 
� ��2* (�+� N�� �; �,+�-�* M��� �3"�K� _3�X<� �
 �0 )�"150 
� _3�X<� �!
 "�#$%& ��-#� �" R�A�$�0  ��; M��� _3�X<� 
�+ )
�3 300      ������%�; ��
 US�`* ���-%0 "�#$%& ��-#� �" R�A�$�075  + 150 "��" ����-#� �" R�A���$�0   �� ������	 
�������
 ������150 ������ �� ��������� ���������	�� ���� �! "#�$��%� &���'	 � � ���� (�)!��*   +��	 � ,��-  "#�$%� ./0 1�#�� �-� 2#�3! �  ��     "���� 
������
 45��	 6�7�0 �� �8	 ����9: ;<��
 �� =�-1��	�# )11  �22.(   
3��%��8 "�0 "�
��0 �" "�#$%& ��X�� F3�-2�
 M��� ��%�; �
 y�
�� �*,+�-�*150 
� ��-#� �" R�A�$�0�
   ��0 )�8  �� �� �!
 "�#$%&26/493  �
7/597   "�" _3�X�<� ���-#� �" R�A�$�0 )2/21  �" ()�� U�" �
 Y3�-* .()��8 �
 US`* "�#$%& _3�X<� )1�"    ) F��$3� d���; ()�8 R��I*� ��K�Ki; �
 g�Ki; F3�14  + 
�p�� + ( ) �"�E�31."��" UK
��� "�#$%& _3�X<� �
 y�S;�� �" ( 



4     �
�� ����� ���	
�� ���  (������� ����� � �
��)33 �����  1 ��"�  1398     ����2- ���� ��=>9 '�:;9 ?)
@�  AB�� ��2. �'�
!7 '. C�D ����)� �  0'%� &��'(�) E�FD G��
�.��%3  ,�3 @3� �
�H  8��� �
�  Table 2- ANOVA of the effects of deficit irrigation, nitrogen levels and bulb size on seed yield and reproduction traits of onion (Allium cepa var. Ghooli gheseh) #�'��I9 J.
K�  ��������� �2. �'�
!7  D� ��� -�L� *A 'F3 ���M9  C�D �� -�L� *A  N�'" 
9 ��� ���M9 ��
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9 ��� ���M9 ��
A Irrigation times Seed yield (kg/ha)  Early maturity (%) Inflorescence diameter (cm)  Number of inflorescence  in bulb Days to beginning of flowering I1 659.41a 27.91b 7.94a 3.69a 66.33a I2 590.13ab 29.6b 7.76a 3.35b 60.08a I3 581.12b 40.75b 7.56a  3.48a 67.33a I4  398.9c 63.44a 7.45a 3.45a 67.17a "�)&� �
 M+�\ 5�-2� �" �� ��-� ����" 
�E� Mp-9���" )P<0.05
%* ()�8�
  Numbers followed by the same letter are not significantly differentns (P<0.05)  ==��0 ����
�)I1 =�!
 �)8 ���8 fI2 =
�)$A ��3�  fI3 =
�)$A B+�8 fI4(  )I4= Beginning of flowering ;I3= End of flowering ; I2= Milking stage of seed; I1=Full Irregantion(    
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(�� �� R(   D����)�$��( -�L� *A'F3 ) ()
D'(�(   ���M9 -�L� *AC�D ��  
9 ��� ���M9 ��
A N�'" Nitrogen levels (kg/ha) Seed yield (kg/ha) Early maturity (%)  Inflorescence diameter (cm)  Number of inflorescence  in bulb  Days to beginning of flowering N0 493.26a 4842a 7.5b 3.4a 67a N1 579.64a 39.41b 7.59ab 3.5a 67.17a N2 597.7a 35.66b 7.92a 3.44a 67.75a N3 558.95a 38.2b 7.71ab 3.64a 67a "�)&� �
 M+�\ 5�-2� �" �� ��-� ����" 
�E� Mp-9���" )P<0.05
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9 ��� ���M9 ��
A N�'" Bulb size (cm) Seed yield (Kg/ha)  Early maturity (%)  Inflorescence diameter (cm)  Number of inflorescence  in bulb  Days to beginning of flowering  b1  437.07b 40.1a 7.75a 2.89b 69.1a b2 677.7a 40.75a 7.61a 4.1a 65.37b "�)&� �
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  Numbers followed by the same letter are not significantly differentns (P<0.05)  (b1=5-7; b2=7-9 cm)     ����6-  AB�� � �2. �'�
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D(  �� -�L� *A ���M9C�D 
9 ��� ���M9    ��
A N�'" Nitrogen level &  bulb size  Seed yield (Kg/ha)  Early maturity (%)  Inflorescence diameter (cm)  Number of inflorescence  in bulb  Days to beginning of flowering  N0b1 399.34c 50.27a 7.6ab 2.82b 69a N0b2 587.195ab 46.59a 7.39b 4a 65b N1b1 468.66bc 35.48a 7.66ab 2.85b 68.67a N1b2 690.61a 43.34a 7.52b 4.15a 65.67b N2b1 467.47bc 37.61a 8.05a 2.85b 69.67a N2b2 727.93a 33.72a 7.8ab 4.02a 65.83b N3b1 412.83c 37.05a 7.7ab 3.06b 69a N3b2 705.07a 39.34a 7.73ab 4.23a 65b "�)&� �
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  Numbers followed by the same letter are not significantly differentns (P<0.05)  (N0=0; N1=75; N2=150; N3=300 kg/ha) (b1=5-7; b2=7-9 cm)            
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!7   
��)�(�
(�� �� R'A   D����(�$��)  -�L� *A'F3( '(�  ()
D)  �� -�L� *A ���M9C�D  
9 ��� ���M9 ��
A N�'" irrigation times & nitrogen  ed yield (Kg/ha)  Early maturity (%)  Inflorescence diameter (cm)  Number of inflorescence  in bulb  Days to beginning of flowering  I1N0 501.24bcde 37.9a 7.71ab 3.59ab 66.67ab I1N1 744.41a 28.27a 7.82ab 3.63ab 66.67ab I1N2 741.59a 22.34a 8.15a 3.85a 66b I1N3 650.38ab 23.14a 8.08a 3.69ab 66b I2N0 584.82abcde 30.35a 7.73ab 3.17b 67ab I2N1 574.07abcde 31.7a 7.67ab 3.46ab 67.67ab I2N2 633.93ab 19.04a 8.09a 3.19ab 70a I2N3 567.7abcde 37.31a 7.56ab 3.59ab 67.67ab I3N0 502.39bcde 48.96a 7.33b 3.26ab 68ab I3N1 619.74abc 36.71a 7.34b 3.7ab 66.67ab I3N2 592.52abcd 42.78a 7.71ab 3.32ab 67.33ab I3N3 609.83abcd 34.54a 7.88ab 3.64ab 67.33ab I4N0 384.59e 76.49a 7.22b 3.59ab 66.33ab I4N1 380.32e 60.95a 7.51ab 3.21ab 67.67ab I4N2 422.76cde 58.5a 7.73ab 3.33ab 67.67ab I4N3 407.89de 57.8a 7.34b 3.64ab 67ab "�)&� �
 M+�\ 5�-2� �" �� ��-� ����" 
�E� Mp-9���" )P<0.05
%* ()�8�
  Numbers followed by the same letter are not significantly differentns (P<0.05) ==��0 ����
�)I1 =�!
 �)8 ���8 fI2 =
�)$A ��3�  fI3 =
�)$A B+�8 fI4(  )I4= Beginning of flowering ;I3= End of flowering ; I2= Milking stage of seed; I1=Full Irregantion(  (N0=0; N1=75; N2=150; N3=300 kg/ha)       
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92  ���7�: ;��7<�= ���>?���@...     11     The Effects of Deficit Irrigation, Nitrogen Levels and Bulb Size on Seed Yield and Reproduction Traits of Onion (Allium cepa var. Ghooli gheseh)  S. Malekani1- A. Golchin2 – S. Shafiei3٭ Received: 26-06-2013 Accepted: 03-03-2019  Introduction: Water stress limits crop production throughout the world and contrary to other limiting factors (acidity, sodicity and salinity). It is highly variable within growing season and from year to year. Plants response to water deficit at morphological, anatomical and cellular levels by modifications allowing them to avoid stress or increase tolerance. When supply of water is limited, crop management practices that improve water stress resistance can benefit plant growth and improve water use efficiency.  Onion seed production has high requirements in inorganic fertilizers. The applied amount depends on the type and fertility status of the soil. The use of inorganic fertilizers is common in onion production. Onion is responsive to nitrogen fertilizer. The bulb refers to a fleshy structure serving as storage organ, and containing simple and sugars, sulfur, protein and nitrogen compound containing flavor precedents as well as a significant amount of water in the swollen cells producing the bulk of the bulb scales. In order to evaluate the effects of deficit irrigation, nitrogen levels and bulb size on seed yield and reproduction traits of onion (Allium cepa var. Ghooli gheseh), was conducted in Zanjan areas. Materials and Methods: In order to study the effects of nitrogen levels, bulb size and water tension at various growth stages on onion seed yield (Allium cepa var. Ghooli gheseh), an experiment was conducted in Zanjan University in 2014. The experiment was strip split plot with a randomized complete block design with three replications. Water tension was applied at the beginning of flowering, end of flowering, as well as the milking stage of seed by avoiding irrigation at those stages. The obtained seed yield was compared with that of control or treatment with normal irrigation (no water tension). The irrigation treatments including control were located on horizontal plots and vertical plots allocated to nitrogen levels (0, 75, 150 and 300 kg N ha-1) and bulb sizes (5-7 and 7-9 cm diameter). Traits such as days to inflorescence emergence, days to flowering, number of inflorescence per plant and seed yield were measured. All data were subjected to analysis of variance (ANOVA) using SAS 9.3 software. When F test indicated statistical significance at P< 0.01 or P < 0.05, the least significant difference (LSD) was used to calculate the means. Results and Discussion: The effect of water tension on seed yield and days to seed ripening were significant at 1% probability level. Water tension at milking stage of seed, end of flowering and beginning of flowering reduced seed yield in comparison with the control and yield decreased by 10.5, 12 and 39.5%, respectively. The highest seed yield (659.4 kg ha-1) was obtained in the control. Although the main effect of nitrogen was not significant, application of 150 kg N/ha increased inflorescence diameter, percentage of fertile florets and seed yield about 5.6, 4.9 and 20%, respectively in comparison with the control (N0). Application of nitrogen up to 150 kg ha-1 significantly increased days to seed ripening. Days to inflorescence emergence, days to flowering, number of inflorescence per plant and seed yield were affected significantly by bulb size. In onions, many factors such as bulb weight, cultivars, spacing, date of planting, climate, soil, besides fertilizer application seem to affect seed yield and quality. Moreover, according to Mishra, (1994), applying nitrogen has been revealed to enhance the number of umbels per plant in onion. Based on Islam et al. (1998), the larger sets associated with the closest spacing resulted in the highest bulb yield. Smaller set with zero nitrogen level led to the maximum number of single bulbs. The closest spacing with 120 N/ha resulted in the highest bulb yield, as well. The highest bulb yield from the combination of larger sets and closest spacing was equal to 120 kg N/ha. Smaller sets and the closest spacing zero N level yielded the highest number of single bulbs. Conclusion: For onion seed production in climatic conditions similar to those in Zanjan areas, application of normal irrigation, bulb diameter of 7-9 cm and 150 kg N ha-1 are recommended. Keywords: Bulb, Early maturity, Flowering, Inflorescence, Irrigation times                                                  1 and 2- M. Sc. and Professor of Soil Science, College of Agriculture, Zanjan University 3- Assistant Professor of Soil Science, College of Agriculture, University of  Jiroft (*- Corresponding Author Email: Saeid55@gmail.com) ����� ���	
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� Q�(=� �4� ��>� <	!�0� �� ���b. %�$� � *��	� ��>����*#    @�(�0>� ��0�(�	0
 �P_ ��	��� % Q/����$�  b�.�����	*��	� / �5� �  M��(>�  ��  �(=� (#� %�$� ���� $�4
 �!)6(�=�	� .  5������ % �� �-.
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 *! �� 9�3 �-.
 @	�O��> )����21 $/e
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��� Q�=��% ��<	�  /��> ��>�	�  ��>�� �= ����(
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 �	�� � "O� �� �1��
 lP?'   �(�� .�(=� ���(8 �	3 ��&      *(>	% �� ,�-(.
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2 � b8� ��4p �! (���  ���	(3 �  ��4(5�67) �>��	= �}	.� �� /��0  ��� Q�#> (���=�> ��   � �	(� �(! ��(�� 0(.�   �(! /� ,�-1�#� � �����
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 �5�! ��P%��&'� *! *?	� �! . �	� �! *�P~� "��=�  �/��! ,�-.
 �0.��2 Q7 ,��&� �*��� �	� /�=    / ��(���
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�2  ������: �;<��  ��=>?� ��1*...     15    �	��1 - ������ � � !�" #���$�% ���&�' (��)�*" Table1- Physico-Chemical properties of Soil of studies place     �+�,-. K /01' P #2� 34/� Organic Carbon  5'�4 Texture 3% Sand 5��+ Silt 6� Clay 7�� Lime EC )ds/m(  pH �*:;� Properties    ( mg/kg) (%)  Loam Sandy (�)��) %  300 35.2 0.71 ��5 ��	< 58 26 16 20 2.62 7.81 ������  Content    *��� :�; �<�8 �� ���	0��
 ,�	1 *! �����7 9	�! ����  �= �����7 �� .����% ��?� *>�%��? �����7 /� �� / ����� *� �� �
��2����5 ������5 �	� ��&'� @/� �	� $�/� �� *� GH� )��-1 60 / 120 M�%	��� �� ��0�= (�	� �5�� @	�O� / �0.�� ,�-.
 �/��!2 ��  *(� GH� )M�
 @	�O� ��5�� 1 �� ���= / 2 �� ���=  (�����7 �� /  �M/�     `(� ,�(� *(! �/P(! G���� / $�5 ��6 :	H� �� ������5 �	� ��&'��/��! ,�-.
 �	� �! "
��2 �� *� GH� )M�
 �G���� 1 ��  ���(= / 2 ��  ���=(      �(=����� �� �(5�� @	(�O� Q��� ."
�% ���8 *�<�H� ��	�$�� b=��>�� �/� �� *;	!��) ����3  �=4  ) �(�� �(�%�!8-6   / (�(%�! !) ����� �� ��8 `� .�	! (�%�! M	� �	� *>^/�0�>  �(Z8 ��  "(5�� / ��!�� Q7 ��! �� "5�� *! ,�	1 9�� $�� b=��>�� �/� �� ����3  �= *!  /�.� "Z.> *! ��� / ��� $��!      ���(5 ��(�� *(�4� ,�(���
 .�5  .�	! G�H.� / `.�� �bn5|� �� $���7 Q�	�> ���� / ��c�� ,��- �=  t���� ��14/1/94 ����
,  "(5��  ,�	(1  "(
�% .   yP(R "(4?    "(#� ����(��7 �(>/� �(! b���� *��? �� ��P% ��&�� �Z>�? ���	
   *(! �! �-��� ,�	1  *�1�
25  / m��� ��! �0� �0>��17    /� �0��0>�(�  �� m���210 / h!�� �0� *! r��; *�#3 ���  "(
�% M�c>�.   "(4? �9�3 GH� �0.! *�� ��  ��%	�?  �/�R1-2   (! *(��� �0��0>��  �� �5 $��� �=�P!  /� �! / �� |�  ���!7 "5��   "(
�% ,�	(1.   �(= ��  ����� �����20    �	(H! ,�(#����7 M�(c>� "4? *�	!  �
��(2�   l�(n0>�  ���!7 .����% *! *���; �0#> / �!   Q	-�(� `(�� / ��  @	(;  �(2
 �5� *0.! *! ���> $��% �Z���� *0-= � `���! .�5 M�c>� $���Z� �! m�
- ��=  �= 1 *!�� / �0�� ,�	 ����p "!	>  M�(c>�  �(5   �	()�� *(! .  M	�� �� |a��� "
7 �! $���Z�7   "()�_ �(! Q�-<	�/�>5/1   / ���(= �� �� ���0����! �� ")�_ 5/0  ���= �� �=�5 $���= *! �=����� *�=  ��! .����% $��-0��     Q�(5 `(#3 / �(=���� Q�5 o��! �� ��!80   �(1�� o�!*�	! M��� ��=��% "5���! �=     Q�/ / q���(5 �(=���� ���(�� / �(� $���>� ,�� �= �����
 / ����%.�5  ��%  $���>�  ��!  ��% Q����  `(#3 $��� �� ��0!� �,��0�> ��(��   ��(�� / `�0��  $��2
���� *�4�    $�i0(�� �� $��-0(�� �! ��! *�R�� �� / ����% ,��0�>��$���>� ,��0�>  �	0O� S) �5  ��%18   ��(! .( $���(>�   �(�% Q���� @	�O�  �=��8 �5/0  o�(! ��	� �� M�% �(= �� ��   �(3��  Q/�(= ���p �! 5 �����0�< @	>��� 95  �1���e��� *<  / $�	�>! $��2
 * "�� ! $��7 * ,��10   ��� �� *��8�10 �0>�� *?�� ���%"
�� �! 3500 *��8� �� �/� -��0>��� "�(.8 / $�5 ^	   � $��(2
 y�-(5 *(<	< �    �(= 	��� �����7q  �(�� �� ��� 4   �0>�(� *(?��     Q��(�� ��(��� �(� ���(% ��8   ���4i> @	�O�  �= ����%)17(. 1/0 ����   *(�4� $��(2
 �� �0�< $�5 ��  �!3 ���� �	�n� $�5 *�4� $��� Q/�0>7 �0�< / $�	�> (! *  ,�(� 10   ��� �! q	? M��R �3�� �� *��8�100  �0>�(� *?��   ���(8 ���(%  $����5*<	< �3�� @	�O� . �����7  �=� ! *   / $�(�7�� ��(� �!7 �>�    }	(� @	(; �� �0�	0
/�0�a(�� �! lP? Q���� Q�5 ��� �� |�625  "d��8 �0�	>�>����%*�4�  ��! . *>	�>  �=  X<�(3 ��	(�% �� ����>�0�� �5 $��-0��.  �� lP? "d��8 �� |�625  �(�O�� b�� / �0�	>�>  �(= �����>�0�� Q����  �=��8  �� �	?	� @	�O�*>	�> �(=  *Z(��O�  �(���% )17.(  �� ��Y�/�� Q���� ����� �	)�� *!� q/�c @��(�    .�(5 $��-0(��  ��Y�/�� Q�����1�R ��   �� Q^/�(0�> �(1�� l�g    "(!�& ��(
25/6 ) ����% �����26 .(  �����  ��! ���
/��� X3�55     �	(; *(! �(5� @�R �� ���� ��
>� $��% �5� �v���R Q��� �� ,�� �= �� �
��2�  �� $��-0(�� �! / l�n0  @�� S�� ��
/��� $�i0��200- CCM  *(�	! �= ��
/��� X3�5 � $���>�   $��� �(��O� / *(��c� .�(5  ��%      ���(
� M�(> �� $��-0(�� �(! �(= MSTAT-C ��i>�((�� *((.���� / Q	((��7 r((��; �� �((=Duncan  ��  @��0R� GH�5 .�5 M�c>� �1��   < 4 	 =��,>   *��c� @/�? S��0> s��� �!  �(&� @/� �����7 *! �	!�� |>����/     �	(0O� �� �(�_ *(! *�<�H� ��	� ,�-1 M���  /� �! Q^/�0�> ��1�����  ��8 ,�Z���� �/��(! ,�-.
 �5�� @	�O� ��1� �&� .����% ���2 ���� ��
/��� X3�5 / ,��0�> Q���� �� ��_ *! ,�-1 M��� �! �	! ���  @/�?)2    /�(0�>  ��(��� �(���� �(&� ���{�= .(   �(5�� @	(�O� / Q^ �/��! ,�-.
2 ,�-1 �! *�	! U�-���     / ,��(0�> Q��(�� ���(�� ��(���
 � ���� ��Y�/�� �1�� ����% ��� @/�?)2(.      



16      �
�� ��������	
��  ���  (������� ����� � �
��)33�����   1  ��"� 1398     �	��2- �	��4 (�01' #%�- ��� � 	 @�	/,�> /�ABC D>����	 ��&EC2  (�0) /4(�	� ������) ���- �� #+�/4 ���� Table2- ANOVA for the effects of nitrogen and Bio-phosphate foliar 2 on traits in onion    F"�%��'	/�� Chlorophyll index    3�GC	/- Protein  
�HI (�J��/C Sugar compounds    (�/,�>  Nitrate  �/��$K Yield     L+�,� @�	 ���- Average weight of onion       M�0C���C�4  Plant hieght  ���� 
����)df(  /��NC O4�H� S.O.V. 2.136 1.736 0.127 347.583 0.287 84.668 45.388 2 �����  Replication 116.48** 16.183* 0.294 ns 4660.74** 22.584** 5346.47** 293.514** 2 Q^/�0�>  Nitrogen 25.76 ns 3.471* 6.678** 253.00 ns 5.055* 1039.235* 191.815** 2  ,�-.
 �5�� @	�O�!�/��2 Bio-Phosphat Foliar 6.09 ns 2.503* 1.346 ns 567.793* 2.482* 519.59 ns 66.618** 4  Q^/�0�>×  �5�� @	�O��/��! ,�-.
2 Bio-Phosphat Foliar×Nitrogen 9.442 0.636 0.552 173.967 0.818 203.323 18.116 16 �H3 Error 5 8.49 6.29 16.52 12.52 13.62 9.16 - � ���g,����~   C.V.  ns �**  /* ������_ $��=� Q�#> ����� *!���� �����1�� S�� / `� @��0R� GH� �� ���  ns, **and* indicate no significant, meaning at 1% and 5 level, respectively.    �	��3- �	��4 (�01' �4 �	Q4 R���C 	 @�	/,�> /�ABC D>����	 ��&EC2 4 ���� (�0) /4�/(S	� ������) ���- �� #+ Table 2- ANOVA for the effects of nitrogen and Bio-phosphate2 inoculation on traits in onion /��NC O4�H� S.O.V.  ���� 
����)df(    M�0C���C�4  Plant height    @�	 L+�,����- Average weight of onion     �/��$K Yield  (�/,�> Nitrate  C
�HI (�J��/ Sugar compounds  3�GC	/- Protein   F"�%��'	/�� Chlorophyll index �����  Replication 2 11.398 36.268 0.245 11.398 3.145 0.444 3.218 Q^/�0�> Nitrogen 2 284.538** 5249.215 ** 25.551** 284.538** 12.343** 19.514** 99.4*  �/��! ,�-.
 �! G����2 Bio-Phosphate2 inoculation 2 170.534** 2485.51* 10.04** 170.534** 12.405** 9.563** 13.116 ns  Q^/�0�>×  �! G���� �/��! ,�-.
2 Nitrogen× Bio-Phosphate2 inoculation 4 11.696 ns 635.29** 1.665* 11.696 ns 11.81** 0.871 ns 3.393 ns �H3 Error 16 15.042 111.049 0.514 15.042 0.906 0.822 4.749 ,����~� ���g  C.V. - 8.45 9.87 9.64 8.45 7.75 9.46 3.57 ns �**  /* ������_ $��=� Q�#> ����� *!���� �����1�� S�� / `� @��0R� GH� �� ��� ns,**and* indicate of non- significant, meaning at 1% and 5 level respectively.  
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�2  ������: �;<��  ��=>?� ��1*...     17    0> rZ;$��� |>����/ *��c� �� �1�R S��  ���(��7 *! �	!��  �=  ,�-1 M���  /� �! Q^/�0�> ��1� �&� �M/�����  ��(1� �&� .����% ���  �/��! ,�-.
 �! �/P! G����2    �Z(.> "(!	;� �� ��_ *! ,�-1 M��� �! ���� ��
/��� X3�5 / ����  @/�(?) �	! ���3     ��(��� �(���� �(&� .( /P! G���� / Q^/�0�>�/��! ,�-.
 �! �2  ,�-(1 �!    ���(�� Q�/ T(�	0�  / ���� �����
 ��8 ,�Z����  �	0O� ���� �	! ��� @/�?)3( .      �C�4 M�0C�� ��i>��� *.���� S��0>  Q^/�0�> ��!��� �! *� ��� Q�#> @/� �����7�/��! ,�-.
 �5�� @	�O� /2 �*>�%��? ,�	1 *! U�-���    "Z(.> *(�	! ��� �	; *! �=�5 *! �� Q7 ����� ���0#�! *���	; "
�� ����
� ��� �  �����120   "()�_ �! �5�� @	�O� / ��0�= �� Q^/�0�> M�%	���2  �� �/��! ,�-.
 ���=2      @/�(?) �(�7 "(�� *(!4     ��(��� �(���� �(&� .( @	�O� / Q^/�0�> �/��! ,�-.
 �5��2      ���0(#�! *(� �	(�> Xn(#�      ��(��� �(���� �� *(�	! U�-���60   M�%	(���    �(! Q^/�(0�> ��(0�= �� @	�O�  �5��2 )�/��! ,�-.
 ���= ��50/69 (�0� �0>��2  ��7 "�� *!  ��5)1.(      ��%1 - /A� �4��,�  @�	/,�>×  �	��4 (�01' #T/4 �/4���2  /4���- ���T M�0C�� Figure 1– The interaction effect of nitrogen × Bio-phosphate2 foliar application on plant height of onion     ��i>�(�� *.����       *(� ��� Q�(#> M/� ���(��7 *(! �	(!��  �(=   ��!��(� �� *(�	! U�-��� ���0#�!120     / Q^/�(0�> ��(0�= �� M�%	(��� G���� ���{�= �! �P! ")�_ 2 �� ���= ,�-.
 �/��!2  �=�5 *! "Z.>  @/�?) ��7 "�� *!5 .(   �0��!     /��(! ,�-(.
 �0(.�� �	(� �� �	(?	�  �=�2    �(! $/e(
  ����! �=�� / �1��
 ���� lP? �?	� �-.
 "�<eR �� / $�5 �=  `��O� �� $��% �5� *c�0>�����) "�#��� .10   *(� �	(�> $�=�#� ( ���� *�	! U�-��� ����
� �?	� *>^/�0�> �	� / �0.�� �	� M�	� ��!���) ��R� .�52���
� �?	� *>^/�0�> �	� ��!��� *� �	�> q���% ��> ( � ����*�	! U�-��� ����� ����  �=  ) Q���(��= / ���(5 .�	532  Me(
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�z   ��	(�  "�� *! ��	� ��� �P< �>��� �� o�! �� $�5 ��<	��=����  "(��R  �(�- .����      ��%4 - /A� ,��4��  @�	/,�>× �	��4 (�01' �4 R���C2  /4�/��$K ���T ���- Figure 4- The interaction effect of nitrogen ×bio-phosphate2 inoculation on yield of onion    �	��4-  �	��4 (�01' #%�- ��� � 	 @�	/,�> /A� 3�V>��� �1����2 �0) /4(�	� ������) /W%�X� &�/I ���- ( Table 4- Mean comparison f nitrogen ×bio-phosphate2 inoculation effects on traits in onion cv. Azar Shahr (first experiment)  F"�% ��'	/�� Chlorophyll index  3�GC	/-protein   (g 100g-1 DW)    
�HI (�J��/CSugar compounds   (mg g-1 DW)  (�/,�> Nitrate (mg kg-1)   ��$K�/  Yield (ton ha-1)    @�	 L+�,� ���-Average weight onion (g)  �C�4 M�0C�� Plant height (cm)  ��$�C 57.36b 7.84b  - 56.46c 15.56c 79.02c 39.04b �=�5  Control  62.88a 10.18a - 82.93b 17.38b 107.6b 48.72a 60  Q^/�0�> Nitrogen (Kg ha-1) 64.12a 10.14a - 116.2a 18.98a 127.51a  51.68a 120   - 8.73b 10.95c - 16.63b 92.37b 41.74b  M�
 @	�O��5��  Control  - 9.47ab 11.77b - 17.56a 109.7a 46.74a 1 ���= �� 1×1000  �/��! ,�-.
2 Bio-Phosphate2 - 9.96a 12.67a - 17.74a 112.05a  50.96a 2 ���= �� 2×1000    �0#� y/�R �! ���
����� ye03�  ���� Q	0� �= �� 9 ���(P<0.05) *���� ��p Q	��7 s��� �!��> ��>��  �.��5�!  Numbers followed by the same letter are not significantly differents (P<0.05) based on Duncan,s Multiple range test. 
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�2  ������: �;<��  ��=>?� ��1*...     27    Effect of Nitrogen and Phosphate Bio-fertilizer on Qualitative and Quantitative Characteristics of Azarshahr Red Onion Cultivar  A.R. Imani1- M. Arshad2* Received: 13-06-2017 Accepted: 27-01-2019  Introduction: Onion (Allium cepa L.) is a herbaceous, biennial, monocots and cross pollination and one of the most important vegetables around the world. This plant contains vitamin B, vitamin C, carbohydrates and a small amount of protein. Onions with substances such as fructans, flavonoids and organic sulfur has many medicinal properties. One of the factors increasing the onion growth is the application of a desirable quantity of foliar for the cultivation of this plant. With respect that nitrogen is one of the main ingredients of amino acid and chlorophyll, accelerating the rate of growth of this plant and increasing protein and activity of the plant, it is more effective for the plant. Nitrogen is a component of pigments, secondary metabolites and the main components of proteins and in other biological important biomolecules such as ATP and nucleic acids can also be found. Lack of nitrogen reduces the activity of nitrate reductase, nitrite reductase, glutamine synthetase, glutamate synthetase and glutamine dehydrogenase. The relevant application of fertilizer has positive effect on the soil quality but also on the preservation of nitrogen and other soil ingredients and decreases a need for the fertilizers. Phosphorus plays an important role in plant metabolism, such as root development, photosynthesis, nutrient transport within the plant, meiosis, growth and development of reproductive organs is responsible. In this regard, the use of micro-organisms will help to reduce the amount of phosphorus fertilizers is expensive. Biological fertilizer has an important role in the dissolution of some elements such as phosphorus can be influenced in combined with phosphorus fertilizer. Since in our country due to drastic changes in pH, the amount of soluble phosphorus in rhizosphere is limited. Therefore use of bio-fertilizers releasing phosphorus for a large extent can be balanced difficult to absorb this nutrient, and the absorption of other nutrients in plants is effective as a quantitative measure.  Materials and Methods: Due to the importance of nutrition with bio-fertilizer and nitrogen fertilizer, its effects on yield and yield components of onion in city Malekan climatic conditions were evaluated. Therefore, in order to investigate the effect of nitrogen and bio-phosphate fertilizer on quantitative and qualitative characteristics Azarshahr red onion, factorial experiment in a randomized complete block design with three replications in two separate experiments were conducted in the crop year 2015-2016. First experiment included nitrogen fertilizer in three levels (0, 60 and 120 kg per hectare) and spraying bio-phosphate fertilizer (Barvar 2) on three levels (control, 1 and 2 per thousand) and the second experiment, nitrogen fertilizer at mentioned and inoculation seed with -bio-phosphate fertilizer (Barvar 2) in three levels (non-inoculated, 1 and 2 per thousand), respectively. Data from tests using SPSS software were analyzed and mean comparisons of data were performed using Duncan's multiple range test, finally required tables and charts using Excel software were drawn.  Results and Discussion: The analysis of data variance at first experiment indicated that the effect of nitrogen on all of studied traits without sugar content and bio-phosphate fertilizer (Barvar 2) on the plant height, average weight onion, yield, sugar compounds and protein rate without amount of nitrate and chlorophyll index were significant. On the other hand, effect of nitrogen was not significant for the average weight of onion and chlorophyll index. The effect of 2-bio-phosphate on the average weight of onion and sugar ingredient was significant. In the first experiment, the highest performance bulbs (18/98 T/h), average bulb weight (127/51 g), plant height (50/96 cm) and chlorophyll index with 120 kg per hectare nitrogen and yield bulbs, average bulb weight, height and amount of protein in the foliar concentration of 2 per thousand phosphate fertilizer 2 was observed. In the second experiment, most of these traits obtained from 120 kg of nitrogen and phosphate fertilizer 2 inoculated seeds with a concentration of 2 per thousand, respectively. Conclusion: In this survey, the utilization of the fertilizing bio-phosphate (Barvar 2) through two ways as diffusing and inoculating of solution causes the height of bushes, average eight , function, glucose composition and level of protein of onion to be increased. But the use of the biological phosphate through diffusing significantly decreases the amount of the stored nitrate in onion. This is one of the main and effective factors in the consumer's health. Despite that the application of nitrogen increases the effectiveness of onion, the amount of nitrate increases accordingly. The concurrent application of nitrogen and the fertilizing bio-phosphate (Barvar 2)                                                  1, 2- Department of Horticultural Sciences, Mahabad Branch, Islamic Azad University, Mahabad, Iran ( * Corresponding Author Email: mo_arshad2002@yahoo.com) ����� ���	
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Table 3- Phenotypic (P) and genotypic (G) correlation coefficients among various characters 

in onion landraces  ���>" �&� 
center 

No.   ��
� �1��?@A 
Bulb dry 

matter (%)   BA
CD�C 
Shape 
index   -
�( 5�E

Bulb length 

-
�( &FG 
Bulb 

diameter 

 ��H ���>"#����A 
edible 

layers No.   ?" �&�
$%�"�� 
Yield/plant  5�E I&� 

Leaf 
length    .
/1  

Traits 
 
 0.67**  -0.16  -0.30  0.37  0.74**  0.97**  0.84**  0.79**  G V�� ��7<�  0.60**  -0.22  -0.30  0.29  0.67**  0.23  0.70**  0.75**  P  leaf No.  0.47*  0.24  -0.51*  0.32  0.88**  0.92**  0.92**    G V�� :�#  0.36  0.08  -0.46*  0.34  0.87**  0.22  0.92**    P  Leaf length  0.54*  0.47*  -0.52*  0.49*  0.95**  0.35      G ���� C� ���!DE  0.37  0.18  -0.50*  0.48*  0.94**  0.09      P  Yield/plant  0.98**  -0.88**  0.20  0.60**  0.54*        G �
���_ ��R ��7<�  0.28  -0.18  0.02  0.05  0.16        P  edible layers No.  0.25  0.42  -0.75**  0.23          G �
�� �U&  0.19  0.11  -0.74**  0.23          P  Bulb diameter  0.77**  0.36  0.48*            G �
�� :�#  0.56*  0.24  0.45*            P  Bulb length  0.35  -0.29              G ,�8 y_
8  0.30  -0.06              P  Shape index  -0.43                G C'_ ��
� 7I��  -0.24                P  Bulb dry matter (%)   
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Table 4- Estimate of direct and indirect effect of leaf length, Bulb diameter and Bulb length on bulb yield per plant in onion 

landraces under study  �&�
$% 
� #9�"��� #2�34$� 
Genotypic correlation with yield M���3� &�N &*�  

Indirect effect  &*�M���3�  
Direct effect  .
/1  

Traits  I&� 5�E 
Leaf length  -
�( 5�E 

Bulb length  -
�( &FG 
Bulb diameter 0.95**  0.2059  0.0605  -  0.684  �
�� �U& Bulb diameter 0.49*  0.0749  -  0.1573  0.263  �
�� :�# Bulb length  0.92**  -  0.0842  0.6019  0.234  V�� :�# Leaf length  ٠٦٦/0����� 	
��= Residual effect=0.066 * 
 **������ ��� �� ��� 	��� ����� �� 5  
1 �!�� *and**: Significant at 5% and 1% levels, respectively.   P4:� 1- Azimi, M., Massiha, S., Moghaddam, M. and Valizadeh, M. 2000. Genetic variation of onion local varieties in Iran. Journal of Science and Technology of Agriculture and Natural Resources, 4:15-26. (in Persian with English abstract). 2- Barta, S. K., Kallo, G. and Singh, B. 1983. Combining ability, heterosis and analysis of phenotypic variation in onion. Haryana Journal of Horticultural Sciences, 12:119-119.  3- Brewster, J. L. 1994. Onions and Other Vegetable Alliums. CABI, Wallingford, Oxon, UK. 4- Burton, G. W. 1952. Quantitative inheritance in grasses. Proc.6th Int. Grassland Congr, 1:277-283. 5- Burton, G.W., and Devane, E. M. 1953. Estimating heritability from replicated clonal material. Agronomy Journal, 45: 478-481. 6- Darabi, A.  2016. The Study of Effect of Planting Date and Density on Marketable Yield and Bulb  Characteristics of an Onion Population from Behbahan. Journal of Crop Production and Processing, 5(18): 301-314. 7- Degewione, A., Alamerew, S. and Tabor, G. 2011. Genetic variability and association of bulb yield and related traits in shallot (Allium cepa Var. Aggregatum DON.) in Ethiopia. International Journal of Agricultural Research. 6(7): 517-536. 8- Dehdari, A., Rezai, A., and Mobli, M. 2001. Morphological and agronomic characteristics of landrace varieties of onion (Allium cepa L.) and their classification. Journal of Science and Technology of Agriculture and Natural 
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Genetic Variability, Correlation and Path Analysis in Iranian Onion Landraces  
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Introduction: Information on nature and magnitude of present variability in a population is an important pre-requisite for starting any breeding program. Moreover, the knowledge about correlations among various characters and further partitioning them into direct and indirect effects is a rational approach to understanding such a relationship which is helpful for multiple trait selections. The present study was undertaken to determine the genetic variability and heritability of important economic characters, interrelationships among them and their direct and indirect effect on yield in Iranian onion landraces. 
Materials and Methods: Seeds of twenty landraces were planted using a randomized complete block design with three replications in East Azarbayjan Agricultural and Natural Resources Research and Education Center for two years. Thirty plants were selected at random in each plot to record the observations on yield/plant, leaf length, number of leaves/plant, bulb length, bulb diameter, number of centers, number of edible layers, bulb dry matter and shape index. Broad-sense heritability, expected genetic advance, genetic variability, correlation coefficient, and path coefficient analysis calculated. 
Results and Discussion: Analysis of variance showed significant effects for all studied traits. Therefore, sufficient genetic variability exists among the onion landraces. The bulb yield per plant had the utmost phenotypic and genotypic coefficients of variation (PCV and GCV) (27.81% and 24.27%, respectively). This shows the prevalence of greater genetic variability among the genotypes which offers good opportunities for crop improvement through selection. Medium PCV and GCV were displayed in bulb diameter, number of leaves/plant, leaf length, number of center and shape index. But number of edible layers and bulb dry matter showed low GCV and PCV indicating less scope of selection as they are under the influence of environment. The estimates of phenotypic coefficients of variation were higher than their corresponding genotypic coefficients of variation for all the traits. That might be due to interaction of genotype with environment to the same degree or other denoting environmental factors influencing the expression of these traits. A high degree of disparity between PCV and GCV for most of the traits showed their susceptibility to environmental fluctuations.  In present study, the estimates of broad-sense heritability ranged from 16% for number of edible layers to 88% for shape index. Heritability estimates were very high for bulb diameter, leaf length, and number of centers and shape index, indicating the possibility of success in selection. Heritability estimates were relatively high for yield/plant, bulb length and number of leaves/plant. In addition, moderate heritability estimate was observed for bulb dry matter. On the other hand, low heritability estimates was also observed for number of edible layers indicating the limited scope for improvement of this trait through selection. The expected genetic advance expressed as a percentage of the mean by selecting the top 5% of the accessions, varied between 1.6% for number of edible layers to 43.55% for yield/plant. Genetic advance as percentage of mean was maximum for yield/plant followed by number of centers, shape index, leaf length, bulb diameter, number of leaves/plant and bulb length. Genetic coefficient of variation, heritability, and genetic advance were high in yield/plant. Therefore, yield/plant could be useful basis for selection.  In most traits, the genotypic correlation coefficients were higher than the phenotypic correlation coefficients which indicated the inherent association among various characters independent of environmental influence.  Bulb-yield/plant showed significant positive correlation with leaf length, leaf number, bulb diameter and bulb length at phenotypic and genotypic levels. So, improvement of leaf length, leaf number, and bulb diameter and bulb length traits could improve the capacity of the plants to synthesize and translocate photosynthates to the bulb. The path analysis showed that bulb diameter has the largest positive direct effect on bulb-yield/plant. The indirect effect of length of leaves on onion yield through bulb diameter was considerable. Accordingly, selection of plants with                                                  1- Assistant Professor, Horticulture Crops Research Department, East Azarbaijan Agricultural and Natural Resources Research and Education Center, AREEO, Tabriz, Iran (*-Corresponding Author Email: moosavizadeh2003@yahoo.com)  ����� ���	
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� ��:      39  larger leaf length and bulb diameter could be suitable for breeding onion for higher yield. The presence of negligible residual effect (0.06) indicated that most of the important traits contributing to yield were included in the path analysis. 
Conclusions: Results showed that potential of onion landraces with high genetic diversity in selection for development of cultivars with favorable agronomic and market traits is high. The high genetic coefficient of variation, heritability, and genetic advance were found in yield/plant. Therefore, yield/plant could be useful basis of selection. In addition, the path analysis showed that selection of plants with larger leaf length and bulb diameter could be suitable for breeding onion for higher yield.  
Keywords: Bulb diameter, Diversity, Genetic advance, Leaf length, Yield 
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���/��(F)  Figure 1-The effects of light quality (include L1: 3%0 blue : 70% red, 15% blue : 85% red, Fluorescent lamp and HPS) on emergence speed index (A), Stem caliper (B), mean time for emergence of  transplants (C), height (D), Leaf Number (E), and the effect of cultivar on height (F)     
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 The Effect of Light Quality and Cultivar on some Physiological and Vegetative 

Characteristics of Melon (Cucumis melo Gr. Inodorus) Transplant  
A. Rashidi1*- S. H. Nemati2- N. Bozorg3 Received: 12-08-2017 Accepted: 08-12-2018  

Introduction: Transplant production is one of the most important commercial production of melon. Transplanting of seedlings with strong and healthy stems and roots will be successful. Environmental conditions, such as light, affect the proper growth of healthy transplants. The light provides the necessary energy for photosynthesis. Due to the stimulation of the activity of photosynthetic pigments and light receptor pigments, it can be expected that plant performance increase by improving the quality and quantity of light. High pressure sodium and fluorescent lamps are common artificial light sources in greenhouses but because of their high power consumption, heat generation and the light spectrum that the plant does not use, application of LED is taken into consideration. The production of specific spectrum of light and the possibility of spectral composition are advantages of LED lamps. The aim of this experiment was to investigate the effect of light quality and cultivar on some physiological and vegetative characteristics of two melon cultivar seedlings, Ghasri and Khatooni, which are among the most important melon cultivars in Iran. 
Materials and Methods: To investigate the effect of light quality and cultivar on vegetative characteristics of melon (Cucumis melo Gr. Inodorus) transplants, a research was conducted from April 4 to May 10, 2016 as split plot experiment in completely randomized design with five replications and the seedlings of Khatoonia and Ghasri cultivars were treated under different light quality include two combinations of blue and red spectrum with ratios of 15%B : 85%R , 30%B : 70%R, fluorescent lamp and HPS lamp. In order to set spectra combinations, LED lamps of Red (R625nm )  and Blue (B476nm)  were used. The 85%R: 15%B ratio was obtained through using of 340 R lamps plus 60 B lamps and the 70%R: 30%B ratio was obtained by the usage of 280 R lamps plus 120 B lamps on separate Plexiglass plate. Closed growth chambers without natural light were used. The size of LED growth chambers were 70×60×60 cm3 and the size of HPS lamp growth chamber was 120×60×60 cm3. The seeds were planted at a depth of 4 cm and were transplanted to growth chamber equipped with the desired light compounds. Light intensity was 65 µmol   and duration of light was 16 hours. Data was collected when transplant had four leaves. Emergence speed index, mean time for emergence of  transplants, fresh and dry weights of foliage and root, root volume, leaf area and thickness, leaf number, height, height to diameter ratio, stem caliper, chlorophyll a, chlorophyll b, chlorophyll total and carotenoids contents were measured. 
Results and Discussion: The result showed that the interaction effect of light quality and cultivar was significant on fresh and dry weights of foliage and root, root volume, leaf area and thickness, height to diameter ratio, chlorophyll a, chlorophyll b, chlorophyll total and carotenoids contents. The fresh and dry weights of foliage of Ghasri cultivar and fresh weight of root of Khatooni cultivar under 15%B: 85%R ratio, the dry weight and root volume of Ghasri cultivar under, 30%B: 70%R ratio, the chlorophyll a and carotenoids contents of Ghasri cultivar under, 30%B: 70%R ratio, the chlorophyll b and chlorophyll total contents of Khatooni cultivar under, 30%B: 70%R ratio were superior. The results of this study showed that the use of compounds of blue and red lights increased the dry matter and development of roots in studied plants. Proper dry matter and root development are important because they make the plant resistant to environmental stress. However, the effect of light quality was affected by the cultivar. For example, Ghasri cultivar showed the highest fresh and dry weights of foliage under 15%B: 85%R ratio and with the increase of blue light level, these two traits decrease significantly, but this results was not obtained in Khatooni cultivar. The results showed that the light quality affected leaf area and thickness of two cultivars in a different way. In Ghasri cultivar the highest leaf area and thickness were obtained under, 30%B: 70%R ratio. In Khatooni cultivar, under, 30%B: 70%R ratio, the highest leaf area and under fluorescent light, the highest leaf thickness were observed. The effect of blue light on the                                                  1, 2 and 3- Former Msc students, Assistant Professor and Former Msc students Horticulture Department, Ferdowsi University of Mashhad (Corresponding Author Email: azadeh_rashidi@yahoo.com)  ����� ���	
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�:5> ��?...     51  variation of leaf area among plants has been reported differently. The leaf area plays an important role in photosynthesis in plants and with its increase, photosynthesis and plant growth improved. The result showed that the interaction effect of light quality and cultivar was not significant on emergence speed index, mean time for emergence of transplants, leaf number, stem caliper and height. The highest emergence speed index and mean time for emergence of transplants were obtained under, 30%B: 70%R ratio without significant difference with 15%blue: 85%red ratio. Leaf number was lowest under HPS lamp and there is no significant difference in leaf number among 15%B: 85%R ratio, 30%B: 70%R ratio and fluorescent lamp. The highest stem caliper and lowest height were obtained under, 30%B: 70%R ratio. Interaction of phytochromes and cryptochromes due to different levels of blue and red lights lead to the formation of different concentrations of gibberellins and this affects the height of the plants. In some plants, increasing the amount of blue light leads to a decrease in the secretion of this hormone and as a result, plant heights are reduced. The results showed that the blue light had a positive effect on the increase of stem caliper and increasing transplant diameter has a positive effect on its establishment and development after their transfer  to the main planting site.  
Conclusions: The result showed that the application of the blue and red spectra compared to fluorescent and HPS lamps improved the quality of transplants growth. Improve or mitigate results and the performance in traits such as fresh and dry weights of foliage and root, root volume, leaf area and thickness, height to diameter ratio, chlorophyll a, chlorophyll b, chlorophyll total and carotenoids contents depend on  light quality and cultivar.   
Keywords: Ghasri, Khatooni, Light quality, Light spectrum     
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Figure 1- Effect of different concentrations of salinity stress, mycorrhiza and nitric oxide on leaf flavonoid content of Glycyrrhiza glabra L.  
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Figure 2- Effect of different concentrations of salinity stress, mycorrhiza and nitric oxide on leaf free proline content of Glycyrrhiza glabra L. 
 (Duncan’s multiple range test, p≤0.05).  
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Figure 3- Effect of different concentrations of salinity stress, mycorrhiza and nitric oxide on leaf SOD activity of Glycyrrhiza glabra L.(Duncan’s multiple range test, p≤0.05). 
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Figure 4- Effect of different concentrations of salinity stress, mycorrhiza and nitric oxide on leaf CAT activity of Glycyrrhiza glabra L. 
(Duncan’s multiple range test, p≤0.05).    
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Figure 5- Effect of different concentrations of salinity stress, mycorrhiza and nitric oxide on leaf POD activity of Glycyrrhiza glabra L. 

(Duncan’s multiple range test, p≤0.05).      ����<,6 - :>�? %-���.��) 
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Figure 6- Effect of different concentrations of salinity stress, mycorrhiza and nitric oxide on leaf MDA of Glycyrrhiza glabra 

L. 
(Duncan’s multiple range test, p≤0.05).   
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 Effect of Nitric Oxide and Arbuscular Mycorrhiza on some Physiological Traits 
of Liquorice (Glycyrrhiza glabra L.) Plant under Salinity Stress  

A. Safarzade1 - G. Barzin2*- D. Talei3 Received: 20-12-2017 Accepted: 02-01-2019  
Introduction: The salinity affliction of land constitutes a major threat amongst the various forms of soil degradation. Arbuscular mycorrhiza fungus can be useful as a bio-fertilizer in providing plant nutrition and reducing the effects of environmental stresses on plants. On the other hand, nitric oxide plays a role in many environmental and non-environmental stresses, including drought and salinity stresses. Liquorice (Glycyrrhiza 

globra Linn.), commonly known as Mulahatti and Yashtimadhu, is the highest priority value crop which can be successfully cultivated on salt-affected and degraded lands. It is a small perennial leguminous herb of the family Fabaceae (Papilionaceae) native to the Mediterranean region and central and southwest Asia, and cultivated in Italy, Russia, France, UK, USA, Germany, Spain, China, Pakistan, Afghanistan, Iran, Iraq, Uzbekistan, Turkey, Turkmenistan and north-western India. This research was carried out with the aim of investigating the effect of nitric oxide modification on coexistence with arbuscular mycorrhizal fungus on some of the physiological traits of licorice under the salt stress of sodium chloride. 
Materials and Methods: This research was a factorial experiment based on completely randomized block design with three replications. Factors consisted of five levels of NaCl-salinity (0 as control, 50, 100, 150 and 200 mM), two levels of nitric oxide (0 and 0.2 mM) and two levels of mycorrhizal fungi (the presence and absence of mycorrhizal). To do this, 10 kg pot of pumice mixture and pumice (1 to 1 ratio) were poured into 60 plastic containers (30 x 20 cm; 10 L) and sterilized by alcohol. The seeds germinated in petri dishes after adequate growth, they were transferred to the pots (all seeds were germinated and grown in the same conditions). In each pot, five seedlings were cultured and irrigated with distilled water until a two-leaf stage. After that, the treatment was carried out by a Hoagland solution. Application of saline treatments and nitric oxide (from sodium nitroproced as nitric oxide source) was performed 45-days. Finally, after 60 days of planting, sampling was carried out to measure the physiological traits from the middle leaves of each pot, and after being placed in an aluminum foil with ice-containing flux, it was transferred to the laboratory and then transferred to 80 o C. The evaluated traits were leaf flavonoids by Swain (52) method, proline content by Bates et al. (6) method, MDA with Ohkawa et al. (40) method, CAT activity by Pereira et al. (44) method, POD activity by Korori (28) method and SOD activity by Giannopolitis and Reis (21) method. The data were analyzed by SPSS 22 (IBM SPSS Statistics 22.0) software application. The data was normalized and inferential statistics such as analysis of variance and mean comparison of treatments were calculated using Duncan's multiple range test. 
Results and Discussion: The results showed that the salinity stress had significant effect on flavonoid content, proline content, malondialdehyde rate and antioxidant activity of catalase, peroxidase and superoxide dismutase. Salinity had increased levels of malondialdehyde, proline content, and the activity of antioxidant enzymes (catalase, peroxidase, and superoxide dismutase). The coexistence of mycorrhiza fungus in combination with nitric oxide or alone reduced the number of flavonoids and increased proline content at each level of salinity stress. Nitric oxide had no significant effect on measured traits but was more effective in combination with Mycorrhiza fungi. In general, sodium chloride salinity stress had a negative effect on the physiological traits of liquorice, but the use of nitric oxide with arbuscular mycorrhizal fungus reduced the negative effects of stress. In general, it can be said that the removal and decontamination of active oxygen species is an important part of salinity tolerance in plants. In the present study, salinity stresses have significantly increased the amount of MDA, which is an indicator of plant response to stress. In addition to salinity stress, nitric oxide stress has been induced to reduce the effects of high salt concentration on some of the indices, thus reducing nitric oxide in high concentrations of MDA. Application of saline treatment significantly increased the activity of the three antioxidant enzymes CAT, POD, and SOD. The results showed that salinity stress had a decreasing effect on studied traits, but the application of arbuscular mycorrhizal fungus with nitric oxide reduced the negative effects of sodium chloride salinity stress on liquorice plant. 
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��)33�����   1  ��"� 1398     The Study of Nitric Oxide (NO) Effect on Proliferation and Rhizogenesis of the MM106 and MM111 Apple Rootstocks Micro Cutting under In vitro Conditions  S. M. H. Hayatolgheibi1- A. A. Mozafari2* Received: 28-01-2018 Accepted: 29-01-2019  Introduction: The major problem in apple well-known rootstocks is lack of protocols for fast propagation under in vitro condition. Nitric oxide (NO) has been received the great encouragement and more attention in the recent years for its key signaling role. Nitric oxide plays a vital role in the growth and development of plants, including stimulating the seed germination and seedlings growth as well as delaying in the senescence process. In previous studies, the application of sodium nitroprusside (SNP), as NO-releasing agent, in combination with different plant hormones under in vitro conditions showed that, The application of 30 µM SNP significantly increased shoot multiplication (9.4 shoots per explant) and  the use of 100 µM SNP induced rhizogenesis (2.1 roots per explants) of apple micro cutting. Accordingly, the current study attempted to investigate the effects of SNP treatments in combination with NAA and BA on the regeneration of adventitious shoots and in combination with IBA and NAA on rhizogenesis of micro cuttings in MM111 and MM106 apple rootstocks, , under in vitro conditions. Materials and Methods: The current study was conducted to investigate the effects of SNP alone and in combination with different types of growth regulators (IBA, NAA and BA) on the morpho-physiological characteristics of Malling Merton 111 (MM111) and Malling Merton 106 (MM106) micro cuttings under in vitro conditions. MM111 and MM106 that growth under in vitro conditions were already used with about 2.5 cm length as the plant's sources. This research was carried out in the frame of two separate experiments (proliferation and rhizogenesis). For the proliferation, the MS medium supplemented with different concentrations of SNP (0.0, 2.96, 5.98, 8.94, 11.91 and 14.90 mg L-1) used as treatments. For the rhizogenesis, the ½ MS medium supplemented with different concentrations of SNP (0, 7.45, 14.90, 22/35 and 57.80 mg L-1) alone and  combined with 1 mg L-1 IBA and 0.01 mg L-1 NAA was used. In the first experiment, characteristics such as shoot length, number of shoots, total soluble proteins and carbohydrates content, peroxidase activity, carotenoids, chlorophyll a, chlorophyll b as well as total chlorophyll content were measured. In the rhizogenesis experiment, root length, fresh and dry weight of roots, as desirable characteristics, were measured. In both experiments, the treatments were arranged in a completely randomized factorial design with four replicates. Four and three explants were used in each replication for proliferation and rhizogenesis experiments, respectively.  Results and Discussion: In the proliferation experiment, the number of shoots under 5.98 mg L-1 SNP was significantly higher than other treatments. The experimental treatments did not have a significant effect on the shoots length. Since nitric oxide may play a role in cell division, so it participates in the regeneration of the lateral branches and caused their proliferation (11). The results showed that total chlorophyll and carbohydrate contents in MM106 rootstock were significantly higher than MM111. The highest total chlorophyll content  was observed in 5.98 and 14.90 mg L-1 SNP treatments and the maximum soluble carbohydrates was obtained in 2.96 mg L-1 SNP treatment. Shoot regeneration under SNP treatments had a relatively high correlation with the amount of soluble proteins and carbohydrates. In the rhizogenesis experiment, the root length at 5.98, 11.91 and 14.90 mg L-1 SNP treatments were significantly different from other treatments. The lowest root number was observed in the absence of SNP. The previous literature indicated that NO induces the CYCD3:1 gene and caused the expression of the anti-CDK inhibitor KPP2 gene at the onset of the formation of peripheral lateral root, and the genetic regulators of auxin-dependent cell cycle is directly related to NO. Also, our results showed that root fresh weight under 5.98 and 14.90 mg L-1 SNP treatments was significantly higher than other treatments, and the highest root dry weight was obtained in 5.98 mg L-1 SNP in comparison to other treatments. Based on the results it may be assumed that presence of SNP causes changes in the level of plant hormones at different stages of development, which is probably resulted in starting metabolic processes for root development and dry matter accumulation. Each trait showed a more favorable result at a specific concentration of SNP. However, proliferation under 5.96 mg L-1 SNP first increased then reduced.  Conclusion: Application of SNP treatments had a positive effect on the measured traits e.g. shoot numbers,                                                  1  and 2- M.Sc. Student and Associate Professor, Department of Horticultural Science, Faculty of Agriculture, University of Kurdistan (*- Corresponding Author Email: a.mozafari@uok.ac.ir) ����� ���	
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 0��12� �23�4 �5����26�7 )NO( ���� � ���8�, �����, ���9:�� ��7�;25 ��<...     77  total soluble protein and carbohydrate contents, as well as fresh and dry weight of roots. In this experiment, the concentration of 5.98 mg L-1 SNP had the highest effect in term of shoot numbers, total soluble protein and carbohydrate contents, compared to other treatments. The apple rootstock MM106 showed the better performance to the plant growth regulators than MM111 rootstock. Overall, the present results indicated that SNP material, as a NO-releasing source, can physiologically be present in the plant in a way that can induce regeneration of plants and this potential depends on the genotype type.  Keywords: Growth regulator, Plantlet, Sodium nitroprusside, Tissue culture  
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�,��DA E7�6�  Source of variations  
��������  df  F"�$G,7 ��&�,�	  Chlorophyll index   BA HI2G,7  Leaf area 
A�7 J�/A�� Plant height ���� K,< Fruit width ���� ��L Fruit length  �,���<
A�7  Plant yield ���� ���MA  
A�7 ��  Fruit number per plant 4�N.���  ���� *��  Fruit weight 8
�� Block 2 48ns  4.1ns 15ns 37.48ns 197.7** 4556.6ns 0.3ns 23.51ns  ����?  Treatment 6 447.9*  56.6** 32.8* 14.7ns 6.86ns 647.2** 3.26** 218.71** X����/ ��4a  Experiment error 12 119.4  7 16.6 21.88 11.8 4495.9 0.2 18.05  CV ��1��n? \�1r 16.13  6.5 7.6 7.4 3.4 10 7.7 3.8 ** , *  \�?1? ��)3�� ��� �� , -� _4�  , 0:�� Q)Pns .��� �)3� hk%a� H06  * and **: significant at 5% and 1% probability levels, ns: Non significant respective  
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��)33�����   1  ��"� 1398    The Effect of Foliar Application of Ascorbic Acid and Calcium Lactate on Growth, Yield and Fruit Quality of Sweet Pepper  M. Fateh1- T. Barzegar2*- F. Razavi3 Received: 28-01-2018 Accepted: 04-02-2019  Introduction: Sweet pepper (Capsicum annuum L.) is a worldwide used vegetable, which is an excellent source of ascorbic acid and has high antioxidant capacity against oxidative damage caused by free radicals. Ascorbic acid (AsA) is a water-soluble vitamin that plays a key physiological role in scavenging reactive oxygen species (ROS), and enzyme cofactor. In recent years, the application of exogenous AsA has received much attention for use as a biologically safe compound for postharvest quality maintenance of many horticulture crops. Calcium is an essential micronutrient that plays a vital role in maintains cell wall stability, integrity and determining the fruit quality. To our knowledge, however, little information is available regarding the effect of ascorbic acid and calcium lactate on pepper fruits. Thus, the aim of this study was to investigate the foliar application of ascorbic acid and calcium lactate on growth, yield and fruit quality of sweet peppers. Materials and Methods: To study the effect of foliar application of calcium lactate (Ca) and Ascorbic acid (AsA) on growth, yield and fruit quality of sweet pepper, the field experiment was carried out from June to September 2016 at Research farm of faculty of Agriculture, at the University of Zanjan, Iran. Pepper plants (cv. California Wonder) were cultivated by applying conventional farming practice for growing in open air conditions. 210 plants (30 plants for each treatment) were selected for uniform size and fruit load, and were sprayed three times (0, 15, 30 days after full bloom) with an aqueous solution containing different concentrations of Ca (0, 0.5, 1 and 1.5 g L-1) and AsA (100, 200 and 300 mg L-1). Each treatment was carried out with three replicates. Pepper fruit were harvested at commercial maturity stage, and transferred to the laboratory on the same day. Leaf area was recorded whit measurement leaf area (DELTA-T DEVICEC LTD, ENGLAND). After fruit harvested, plant length was measured. Fruit was weighted after harvest to determine mean fruit weight. The fruit number per plant and fruit yield per plant was measured to determine of total yield. The total yield expressed in kg ha–1. Flesh firmness was determined with penetrometer (model Mc Cormic FT 32), using an 8 mm penetrating tip. Results were expressed in kg cm-2. The pH values of solutions were monitored with pH meter. TSS was measured in the extract obtained from three fruit of each replicate with a digital refractometer Atago PR-101 (Atago Co., Ltd., Tokyo, Japan) at 20◦C. Total ascorbic acid content was expressed as mg per 100 g of juice. Antioxidant activity was measured using the free radical scavenging activity (DPPH) and calculated according to the following formula:  RSA%= 100(Ac-As)/Ac. Statistical analyses were performed with SPSS software package v. 20.0 for Windows, and means comparison were separated by Duncan’s multiple range tests at p < 0.05. Results and Discussion: The results showed that foliar application of AsA had significant effects on growth and fruit yield. The highest fruit yield (897.1 g plant-1) was achieved at 300 mg L-1 AsA that had no significant difference with 200 mg L-1 AsA. Foliar application of AsA markedly increased vitamin C content, and also the highest value of total soluble solid (5.7 °B) was recorded from 300 mg L-1 AsA. Ca had no significant effects on growth and fruit yield but significantly improved fruit firmness. The highest fruit firmness (2.13 and 2.16 kg cm-1) was obtained from 1 and 1.5 g L-1 Ca. The maximum antioxidant activity was achieved with application of 300 mg L-1 AsA and 1.5 g L-1 Ca. The fresh sweet peppers were an important source of ascorbic acid for human consumption. AsA significantly increased the amount of vitamin C in the plum and sweet pepper fruits. Foliar treatment of Ca increased vitamin C content. Increasing vitamin C content in fruits after treatment with Ca could be related to inhibiting action of calcium on the activities of ascorbic acid oxidase that use ascorbate as a substrate. The results indicated that treatment of Ca produced fruits with higher firmness compared to control and other treatments. Firmness and resistance to softening can be increased by the addition of Ca, due to interaction of calcium with pectate acid in the cell wall to form calcium pectate and retarding polygalacturonase activity. Differences in the percentage of TSS content at the time of harvest indicated the AsA and Ca effects on                                                  1, 2 and 3- Ms.C. Graduate, Associate Professor and Assistant Professor, Department of Horticulture Science, Faculty of Agriculture, University of Zanjan. Zanjan, Iran, Respectively  (*- Correspounding Author Email: tbarzegar@znu.ac.ir) ����� ���	
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.4 ?.@.� � A�;��� B@�C ��DA�>...     87  carbohydrate accumulation in fruits, which had different potential on respiration rates and consequently storability of plants. The exogenous application of AsA and Ca in sweet pepper plants indicated that treatments had significant effects on ascorbic acid content of sweet peppers. The antioxidant activity has positive correlation with total phenolic content, flavonoids and content of ascorbic acid.  Conclusion: The results of our research indicated that per-harvest foliar application of AsA increased plant growth, fruit number and weight. Also, AsA and Ca treatments improved fruit quality attributes including vitamin C, fruit firmness, TSS and antioxidant activity. These results suggest that AsA and Ca treatments, especially AsA 300 mg L-1 and Ca 1.5 g L-1, may be proposed to improve fruit quality.  Keywords: Antioxidant activity, Fruit weight, Leaf area, Total soluble solid, Vitamin C 
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34 �� ���5 6�7# 	 �����  �
�  ��589
: ���' 	�0 � ;��< 	����0  Table 1- ANOVA for grafted combinations and salinity levels interactions in examined characteristics of two Iranian melon accessions  2
=��� >�?�
�� Mean Squares     08@� ������A�� BC Relative water content   �
D$ %�@�
� ���	C Vascular pressure potential   EF
5C�
�0� !�"#��$� PI  %� %�$	��� Total chlorophyll  %� ��&�"'	�
� Carotenoids content  >�9	�  Proline   �
��"G(���� soluble sugars   �)�����1C df  2����H' I�
"�  Source of variation  ns16.47  **49.43  **0.03  0.006 ns  **0.0002  **0.09  **0.28  2 ���	 Salinity  **801.23  **40.02  **0.04  **0.15  **0.0006  **0.51  **0.80  4  ���� Rootstock  **344.88  **17.98  0.01 ns  **0.05  **0.0005  *0.04  **1.46  1  `#%�&� Scion  **124.80  **10.57  **0.07  **0.08  **0.0004  **0.14  **0.83  8   ���	× ���� Salinity ×Rootstock  **290.33  34.62**  *0.02  0.004 ns  0.00001 ns  0.013 ns  **0.53  2   ���	× `#%�&� Salinity ×Scion  **343.27  **23.66  **0.06  **0.08  **0.0004  **0.20  **0.54  4   ����× `#%�&� Rootstock×Scion  **184.17  **15.09  **0.04  **0.05  **0.0002  **0.07  **1.06  8   ���	×  ����× `#%�&� Salinity×Rootstock×Scion  19.18  0.38  0.005  0.007  0.00003  0.01  0.03  60  �S� Error  5.94 9.99  14.23  19.08  17.43  24.14  8.46    ���&&�
 V��I CV %  �** ��(�<% V&
�
 ��H� ���2
 �#�"�RS� �� ��� T��1U� 5  �1 � #3��  ns ��H� ���2
 (�#� �� ��� #�	�� ns: not significant, * and **: significant at 5% and 1% of probability level, respectively 
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:0 � ;��< 	����0 .  Figure1- Comparison of grafted and non-grafted plants and interactions between salinity levels ×grafting combinations on chlorophyll content of two Iranian melon accessions (p≤0.05, DMRT). Bares indicate SE.     %�5 2 - �5 ,"' ,"�-��� 	 ����� ��K 	 �����  J
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: ���'0 � ;��< 	����0.  Figure 2- Comparison of grafted and non-grafted plants and interactions between salinity levels ×grafting combination on carotenoids content of two Iranian melon accessions (p≤0.05, DMRT). Bares indicate SE.    �!�"#��$ 0�C�
� EF
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: ���' 	�0  ;��< 	 �����0.  Figure 3- Comparison of grafted and non-grafted plants and interactions between salinity levels ×grafting combination on photosynthetic efficiency index of two Iranian melon accessions (p≤0.05, DMRT). Bares indicate SE.   D��/�� -1���1.�  �$*�  �$"�1����� ���     �$" L�$
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: ���' 	�0  ;��< 	 �����0. Fig.4. Comparison of grafted and non-grafted plants and interactions between salinity levels ×grafting combination on the relative water content of leaf of two Iranian melon accessions (p≤0.05, DMRT). Bares indicate SE.    ���$	 �� M�� �C�% PD ���1��      �� -1�$��1. �$� aC
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< �;...     99    Investigation on Eco-physiological Responses of Grafted and Non-grafted Plants in Two Iranian Melon Accessions under Salinity Stress  E. Rajabipour1 -M. Raghami2*- H. R. Karimi3- R. Salehi4 Received: 28-01-2018 Accepted: 12-2-2019  Introduction: Varieties of melons have long been the most important crops in Iran and have a special place in Iran's agricultural economy which is the third major producers in the world. Different types of melons belong to various botanical groups of Cucumis melo. Salinity stress is one of the limiting factors in the production of crops. Majority lands in Iran have arid and semi-arid conditions. The characteristics of these regions are high evaporation and low rainfall, which causes the accumulation of different salts in the surface layer of the earth. Salinity is one of the most important issues in the world, and millions of tons of salt are come annually from irrigation water into agricultural land. Therefore, many plants are encountered to saline soils. Grafting is developing as a new and effective way to increase the tolerance of plants to salinity in advanced countries. Several reports indicate that the rootstock type has a significant role in the resistance of the scion to environmental stresses. In the present study, salinity tolerance of two Iranian melon accessions (‘Garmak’ and ‘Samsouri’) were investigated based on eco-physiological traits, on three commercial rootstocks and a local variety of cucurbit, as well as comparing them with non-grafting plant of ‘Garmak’ and ‘Samsouri’,. Materials and Methods: This experiment was conducted as factorial in a completely randomized design with three factors including salinity stress (in three levels) and four rootstocks and two scions with three replications in greenhouse and field of the faculty of agriculture, Vali-e-Asr University of Rafsanjan, Iran. In this study, two melon accessions (‘Garmak’ and ‘Samsouri’) were grafted on commercial hybrids rootstocks (‘Ferro’, ‘Shintozwa’ and ‘Ergo’) and a local variety of bottle gourd and subjected to salinity treatments (0, 20 and 40 mM levels of sodium chloride) in the field. One month after adaptation of grafted plants, grafted and non-grafted plants were transferred to the field and salinity treatment (sodium chloride) was applied one week after planting in the field. The evaluated traits at the end of the experiment were: photosynthetic parameters (total chlorophyll, total carotenoids, photosynthetic efficiency index), relative water content, vascular pressure potential, proline and soluble sugars. Results and Discussion: The results showed that in salinity treatments, grafted plants were superior to non-grafted plants in studied traits. Differences were also observed between the tested rootstocks, so that the ‘Ergo’ hybrid was weaker in many features than other rootstocks and even non-grafted plants. The results showed that salinity increased the amount of proline and carotenoids in the leaf, which was lower in grafted than non-grafted plants. With increasing salinity, the pressure of vascular pressure decreased. This amount was lower in non-grafted than in plants grafted on ‘Ferro’ and ‘bottle gourd’. Also, the total chlorophyll content and relative water content of leaf decreased, which this reduction was higher in non-grafted plants. Among the traits mentioned, the best studied rootstocks were ‘Ferro’ and ‘Shintozwa’ that were better than other rootstocks as well as non-grafted plants. By increasing salinity, the soluble sugars of grafted plants on ‘Ferro’ and ‘bottle gourd’ decreased, but in grafted plants on ‘Shintozwa’ hybrid, increased salinity increased the soluble sugars content. Conclusions The results of this study showed that salinity stress significantly reduced the relative water content of leaves, photosynthetic pigments and carotenoids. Salinity also increased the potency of vascular pressure potential and proline concentration. Compared to non-grafted plants, the negative effects of salinity stress on non-grafted plants were more prominent than grafted plants. Also, the amount of photosynthetic parameters in grafted plants decreased less than non-grafted plants. Comparing the two evaluated accessions, ‘Samsouri’ was more appropriate than stress conditions. Compared to non-grafted and grafted plants in non-stress conditions, the best rootstock was ‘Ferro’, which showed the best result for all traits except for proline content in both ‘Samsouri’ and ‘Garmak’. At a salinity level of 40 mM, the ‘Ferro’ and ‘Shintozwa’ were superior to other rootstocks, which showed satisfactory results in most traits. Also, due to the poor reaction of the                                                  1, 2 and 3- MSc. Graduate, Assistant Professor and Professor, Department of Horticulture science, Vali-e-Asr University of Rafsanjan, Iran, Respectively (*- Corresponding Author Email: mraghami@vru.ac.ir) 4-Assistant Professor, University College of Agriculture & Natural Resources, University of Tehran ����� ���	
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�1 �n��% �   	 R)���� 	� �����)�� �� )
�    D)�H�� � &=)���� ��:$ ?�� � P�� �( 0	� ?�� ���0� �"0; �� &� K ��A    Y7)' �3��)�� z!� 9!> ����� ��" ��� ���:  (1) aE�*��:� Chla= (12.25×A664)-(2.55×A645) (2) bE�*��:� Chlb = (20.31×A645)-(4.91×A664) ) E� E�*��:�3(  Chlt = Chl a+ Chl b ) ����n!4(����4(  Carotenoids = 1000×A470-1.82 chla-85.02 chlb /198 	��
��$ .�-* )��  2)�;
A  �)��  	Q�)(�� �   5���!1)�; )������	�� �� &�!#� ���  P���	�( &� (�(�D ���� �� 	� ���U�� ��$ )4 (�  ��)����  � ) 0���))1#�23� .�))" ?�))b�� ())�0�2 ���))�< Y7))'  ��3�))�� �))� �))�  ���!�*���1�))����!))
 ���))
0�  9�))� ��))�100 ��� �@�))�
�))1 �� 9!>  z!�240  5�� &� ���!���5 %�� &)_    E)B�!* �)�20 ��N )�&   ��)�)�  z!� 9!> � (	Q�(��290 ���!��� &� 5�� 3 %��&_ �� EB�!* 20 ��N )�& ���)�   )����� 5���!1)�;�	��  �X��� � �)" �)n��% ( )
� .�-* )�� � )
�T 2�;
A ��    9!)��* 	� �����)�� �)�  �)� �   D)�H�� &)>!���� )�0�2   Y7)' ��:$ ?�� h(����, �� %� ���&_ &=���� ���
�.  &� �	���� �!m4� ���� � � P�� �� �!'!� 9�-* � E� ,�;
K&� ����� &�!#� ��  ���� �� 0�; ��70  ��)� &'��$�    5�)� &)� ���)�48   �<�)�  ~�� � ��" ��@��!� .���" ����< � )�� &)�!#� 	� � �)�   &)�U��  0���1#� � $*��.��=<)3( ���� ,�; E� �    �!n�)� � ��)��( U��)32 ( ���� 9�-* ,�;  ~�� � ��; E#< &���0�2 ����< Y7' ���   E)B�H  	� ������� ����3��� ���!�*���1��� Y7' #(�$ ���
0�   ��1�)�� 9�)� � 2204  �@����;
�1 �n��% " �� �X�
F��  9�-* � E� ,�; l!� �� �m:8 D�H�� ��:$ ?�� �� ��?��!: 0	� ��@ &=���� ���
�.  2b(
& :�(��E ���� ����; ���&� ��� ���;  	� ������� �� ?�)�  ��2)*� SAS  &k��4/9 ,�3���� &�
�_� �X' � �" ?�b��  0!)�	; 	� ��  �)4� &4��� �]/� �� ,1��� �  9�#�H�5 .�
��� ������� �B��                                                  3- UV,Varian, Carry 100 4- SpectrAA 220 
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! 4-� �N�$ ��� ]/� ��) �1  (�B����� ��0��� 	�  ���.0	� �( � ��@ ?���� �!�$
 � .�"�7� �'���3���,  � �( 0	�  �!)� ?���� ��@$
   � �)������� A)%� ��� ��)�     A)%� �� .�!)� �!:)� 	� � ���������, (���#  � ���"(���# '�
23
4$ ����!
!  �� 56)�  ,)�; �� 6=pH *6�@�$ � � �"��� �!'�����
, � )�0�2    �)�@ � �)( 0	�	� �
, (�����# ��; ��� &� )(�( &� )�D 8/40  �6/11  .(?�)�  E)��_� ��K ��#�
, � ���_�
, �
�T$ �� ( �����# 9!:��  E����4:�!�   �)�8=pH �� A%� �!:� ������ �" )(�( &��D 1/25  �8/7 (?�� )9��' 1(.    �	��1- 	 "# $%	 
	� ������� "&� � 	 '���� (���� )*+��*  �� ,�# -.� 	� /�"0'  
Table 1- The effect of Actiwave on shoots and root fresh and dry weight in two strawberry cultivars )*+ $%	  ���* 
�  

Dry weight of roots (g) "# $%	 ���* 
�  
Fresh weight of roots (g) )*+ $%	 (���� 
�
 '����  

Dry weight of shoots (g) "# $%	 (���� 
�
  '����  
Fresh weight of shoots (g) 
��
1�# 

Treatments     A%� Cultivar   5.24a 26.12a 10.76a 37.87a C1 4.37b 18.95b 9.45b 31.79b C2  (���# �78$
 Nutrient treatmet  4.66a 22.58a 11.03a 38.75a T1  4.89a 24.08a 10.51a 36.16ab T2 4.60a 19.91b 8.61b 29.00c T3 5.08a 23.58a 10.28a 35.41b T4 E��_�� �N� Interaction effect  5.01abc 25.50b 12.06a 42.83a C1×T1  5.39ab 29.16a 11.60ab 40.83a C1×T2  4.92abc 21.33c 9.43c 32.83b C1×T3  5.63a 28.50ab 9.96c 35.00b C1×T4  4.30c 19.66c 10.00c 34.66b C2×T1  4.39bc 19.00c 9.43c 31.50b C2×T2  4.29c 18.50c 7.80d 25.16c C2×T3  4.52bc 18.66c 10.60bc 35.83b C2×T4   C1 ،@Aرو@D@E FGر :: C2  ،اIJA FGرT1  KD@E LMJNIر ھ@PQR :pH=6 ، T2Sون آھLV LMJNIر ھ@PQR : IWIQXEوی ا@ZpH=6 ،T3 KD@E LMJNIر ھ@PQR :pH=8 ، T4IWIQXEوی ا@Z Sون آھLV LMJNIر ھ@PQR : pH=8   نIXA [در ھ ]V@^D وف[Z ر@PQR وه[N نو@^a MbD فcXdم اLf هLMدھg دار  hiA ٥در Lkده از در@mXAا @V  نIDآز]MDداLMn  ایD Soaداg LMش@V.  C1: Camarosa cultivar, C2: Selva cultivar, T1: Absolute Hoagland Treatment pH=6, T2: iron-free Hoagland containing Actiwave pH=6, T3: Absolute Hoagland Treatment pH=8, T4: iron-free Hoagland containig Actiwave pH=8 Columns and group’s treatments with the same letters are not significantly different at 5% probability level using Duncan’s multiple range test.    �( 0	� ��!� ���
 &)�  �)�      ]/)� �� !)
!���� �)N� K2)��5   �)B�� 4-�$ ��� �!�  �������� A%� 0�4O#� � �( 0	��
&� ������  &� �=�� ( .��� 0��� �!:������#� �'
23
4$ ����!
! �� 56�   �� �)� ��pH 6  �8 (�( &� �������� A%� ���D  ��1/29  �5/28  K?�������
, � )�0�2  � �)( 0	�
&))� �� �))� &))� �=))��
� (��))���# .�))���� &))^�< ��  A))%� 5!( 3��*$  �X4(	� 	� ���.0 � ��@
&� �� 
�1
�3  �6�@�4-�$���  ��)]/� 
� �B�� (0��� ����� � ��@ 0	�)
&� � ��������� ��)� (�!� �!:� 	�K ��� ��, (�����# 4-� �6�@�$ ���� � 	� )
,    ����)�� �)m� ) ���9��' 1.(  �:� 0�2�� ��!� �� E�*�P�� ��K  E�*��:� �!:� A%�a   	� ���)��� &�"�� ��������   �� ,)�; 56� �� !
!���� $4
23
�' ��#�( �8=pH  	�  E�*��:� ��!� �� .�!� ����#�( &�_� 	� ��X� �m� ,
�b  0�2�� ,
����� K  �� 56� �� !
!���� $4
23
�' ��#�( &� �!���8=pH   � �)������� A%� ( &� �!��� 0; ,
��#� ��#�9!:�� E��� �4:�!� �� 8=pH   �!:)� A%� �!� . .�"�� �!'� ����#�( �� M
��� ,�#� 2�� E� E�*��:� ��!� �� �)N� ����!
! ��� ��0�2 n!4(������ P��  ����2  ]/� ��5   �)B�� )4-�$ ��� ���
K� &� �!>� &� �����
, ��0�2 ( �� 0;���# ��#� � ���"
,  �� 0; 9!:�� E��� �4:�!� �� 8=pH ) �" ������9��' 2.(   
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Table 2- The effect of Actiwave on pigment content and enzyme activities in two strawberry cultivars %���8��"9 

Peroxidase 
(abs/min/mg 

protein) %:
#
� 
Catalase 

(abs/min/mg 
protein) 
���;�<#	�
� 

Carotenoids 
(mg/g FW)  =� =�0	"�� 

Total 
chlorophyll 
(mg/g FW) b  =�0	"��  

Chlorophyll b 
(mg/g FW) a=�0	"�� 

Chlorophyll a 
(mg/g FW) 
��
1�# 

Treatments       A%� Cultivar 0.46a 0.08a 0.51a 1.76a 0.56a 1.20b C1 0.54a 0.07a 0.50a 1.84a 0.51a 1.32a C2 (���# �78$
  Nutrient treatmet 0.61a 0.10a 0.57a 1.83ab 0.53a 1.29ab T1 0.51a 0.07b 0.50ab 1.80b 0.60a 1.20b T2 0.36b 0.05c 0.45b 1.57c 0.41b 1.16b T3 0.54a 0.07bc 0.52ab 2.00a 0.60a 1.39a T4 E��_�� �N� Interaction effect 0.65a 0.09ab 0.56ab 1.68cd 0.48bc 1.19abc C1×T1 0.50abc 0.07bc 0.52ab 1.72bcd 0.58ab 1.14bc C1×T2 0.33c 0.06bcd 0.45b 1.57d 0.47bc 1.09c C1×T3 0.38bc 0.07bcd 0.52ab 2.07a 0.69a 1.38ab C1×T4 0.57ab 0.11a 0.58a 1.98ab 0.58ab 1.39ab C2×T1 0.53abc 0.07bc 0.47ab 1.87abc 0.62ab 1.25abc C2×T2 0.38bc 0.04d 0.45b 1.57d 0.34c 1.23abc C2×T3 0.69a 0.06cd 0.52ab 1.92abc 0.50b 1.41a C2×T4 C1  ،@Aرو@D@E FGر :: C2  ،اIJA FGرT1  KD@E LMJNIر ھ@PQR :pH=6 ، T2Sون آھLV LMJNIر ھ@PQR : IWIQXEوی ا@ZpH=6 ،T3 KD@E LMJNIر ھ@PQR :pH=8 ، T4IWIQXEوی ا@Z Sون آھLV LMJNIر ھ@PQR : pH=8   نIXA [در ھ ]V@^D وف[Z ر@PQR وه[N نو@^a MbD فcXdم اLf هLMدھg دار  hiA ٥در Lkده از   در@mXAا @VنIDآز ]MDداLMn ای D Soaداg LMش@V.  C1: Camarosa cultivar, C2: Selva cultivar, T1: Absolute Hoagland Treatment pH=6, T2: iron-free Hoagland containing Actiwave pH=6, T3: Absolute Hoagland Treatment pH=8, T4: iron-free Hoagland containig Actiwave pH=8 Columns and group’s treatments with the same letters are not significantly different at 5% probability level using Duncan’s multiple range test.  ������ ����!
!  )4-� �N�$ ����   ]/)� ��)1   (�)B����� .�-* )�� 2�;
A P�� �� �!'!� 	Q�(��  .�"�7� ��,
�����     ,)
� �)�.�-* 0�2)��  �� A
2�;  ) ���)" ��)#�(1/0     E)��� 9!):�� ��)#�( �� 0; ,
�)�#� � (  �))� �))4:�!�8=pH )05/0 .�))"�� �!))'� ( ��!))� ��.�-*))�� 2))�;
A 5���!1�; ������	�� ��2 ���
M X����$ &� ���  �)�; .   9!):�� ��)#�(  �� �4:�!� E���8=pH     � ���� 0�)�� �� A
2)�; �)�.�-* 0�2�� ,
��#� � ,�� �6�@� ����#�( &�_4-�$ ��� 9��') �!=� �2( .  �(�X" ) 0���1#� �29� ( )�0�   �)���� &)�  �����)� ����! )
!   D=)� �2*�
  4-�$ ��� 0; ��@ � �( 0	� � P�� ���-(  ��� !��� ���t   �)" � �
,  �� 5��N�0�" ��
	 � ���� �m:8���� ]^�� �  �!)� �(.  ,
��)��� *��:� ���_��E n!4(���� ��� ��2 � P�� 	�� ��)��$   � �)� &)� )
, 	
 �)� ( 
������#  .��; ��� &� ���"4O#��,  ��)����  ) 0���)1#� �36 ( ��	; ��
�$  &������
�4�*� &� ����!
! &� 4-� �!>$ ���� �2*� D=�
  `�� &��� ���  � �� P�)� )���    .�)" Y��)4� �)��
M  �)�	;
    �� �)^�H Nx( \!�@�� �
, �� �=:' ����<
�$
 ��� �
�T$ ��� 
 ��)"��   �)�
&�*� ��� __���, Q��  �_��/�����.  � �:<
, � 5��N�$ ���!(  &� E�.��!���� ��(�=$ ����! )
!   E��)" n����, T.; K�)�
 5�)4 ��� � �)� )���
,  � 5�_�)�� 	�)
 ��)��, K ( �)"�� . n��� &��b�;	��,.�-* ���� ��4�!��4$ �����K �$ �)4��!(  �)<��  �2)*�
  � �"�
&� 	� �>
�   0��)� Q��� )�0�2  )�_(�A  9!:)� �)�  �)���� )9 .( �2*�
  �!���� *��:��E � )�2  &)�  )�$  �)��!( ��� &)b  2b(  ��)� )
& *��:��E �"��K FQ�#�H�  n�)�� �!'� &��,   ���)�< �� �)� �)=:' �� )
�$
 ���$���� )38.(  �� $���T� �
�3  &�R�!( $:4���� ) 0���1#� �31 (?�b��  �)"K ��� 	� ��������!
! &�  �!>4-�$���� <�� ��1:#
�$ ����  5!)(  )3��*$ Nx( ��( ���� �2*� D=� � ��� ���%
  &%!> ��@ 0	� � 9!>K  0	� � ��@ � �(
&�  � ��0�2 *��:��E P��  ���� �� .�"$ ���  ��"��� &� :��!>$ ��� �N��!
! �� ,�; 56� �� ����������  �� {):�k�
 )�$ ��0���  &� �!� &���� &-.�/���!�
&�*�  �)�� � )
,  �)�	;
  � )�2 � )
, ( �� l!^!�x�
� .���  
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     �7)8 �)B�4< &)� ��� 0�)��$
  )�;!�* ��#�56 �)�� ������ ���� ?���� ��� � {:�k���� � .��� ��" A���*� 0�)�� (� ��)#  ��"�� ����!
! ��A�� �
&��� ������ �(� .!(�� �����  )� &�$  �)��!( &�  �!>�NW�� ��� �2*�
     �7)8 �)B�4< Y7)'$
     .�)"�� &�)"�� �)N� ��(
� �"� �
 &)� �  �2)*�
  0	� 0;  ~)� 	� (� ��)#  �)� ����! )
! �� ��0��� �
�3 ��2 ������ ��" ��� )6 K 14 � 37&� .(  ��6)<K   �!)�H ������
, T.; �
4�� ���� ��� ���!
K! �� ����� � 0���
����2   D=)�  
��(� 	����	;� ����� 
0!�� �� � ���>�
&� ��"  �� &)�� &)b  0; ��
�*� ����� 
0!�� � R�!(���  �2)*� �
  �;�#� )�6�0! 0; �)��� )37.(   U��2� �� ��.�-*  ��� ��!� �� $�:�k� �2�;
A ��  � 	Q�)(�� �  ,
� ��
	 ���� �!'� ,�; �!=#� R
��" ��( K	��������2�;
A ��  ���H��.�-* � ��!� ,�; 0; ��  ��( R
��" ,
� ��Nx(��  ���%�$ ����  ,)
� . 2�;
A ��  0����� ��y4@$ ��44�  ) �4�)�� 0������ �������39 .( �)��
M  �^�H &-.�/� &� ��� 0��� ����������!
!   4(  ��� D=������   &)� ��0���  �N� ���!=#� .�-* � ��" ,�;�� 2�;
A  �)��  )��;$  )����0��  ��   
�2*��$ ���.  ������ ����!
! 4-� �N�$ ����  ]/� ��)1  (�B����� ��0�2  ,�; P�� E� �� �"��K &� �!>� &� �����
, � )�0�2 ( �� 0;� ��)#  �)4:�!� E��� �� 6=pH  �!:� A%� ��)2/87 $:�� (?����#� �
,  �� 0; )#��, (���# �� 8=pH  �������� A%� ��)4/53 $:��  (?�)�   .�)" ����)�� �)N� ����!
! ��� ��0�2 �;� E� ,
&�  4-�$ ��� ���K ���  ?�%��	� �
,   �)m� 5���( &� K����� 0��� �!>� &� ��0�2 � �� E� ,�;
&� A%�  �������� ����� �!:� 	� �!� ) 9��'3.(    �	��3 	 ?"� �
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Table 3: The effect of Actiwave on shoots and root’s total and active iron in two strawberry cultivars �*�� �
70 @�4 

Active root Fe 
(mg/kg DW) ?"� �
70 @�4 

Active leaf Fe 
(mg/kg DW) �*�� =� @�4 

Total root Fe 
(mg/kg DW) 

?"� =� @�4 
Total leaf Fe  
(mg/kg DW) 
��
1�# 

Treatments      A%� Cultivar 47.70b 17.60b 219.44a 58.23b C1 52.65a 20.68a 169.38b 69.79a C2     (���# �78$
  Nutrient treatmet 48.99bc 22.65a 190.03a 72.32a T1 54.38a 20.07ab 204.15a 65.71ab T2 46.07c 16.43c 194.10a 61.76bc T3 51.25ab 17.41bc 189.35a 56.25c T4     E��_�� �N� Interaction effect 44.83de 23.22a 223.00ab 57.37cde C1×T1 57.05a 17.30bc 235.42a 63.87bcd C1×T2 42.62e 14.15c 215.46ab 53.43e C1×T3 46.30cde 15.75bc 203.87abc 58.25cde C1×T4 53.15ab 22.07a 157.06c 87.26a C2×T1 51.72abc 22.85a 172.87bc 67.56bc C2×T2 49.53bcd 18.72ab 172.75bc 70.09b C2×T3 56.20a 19.07ab 174.83bc 54.25de C2×T4 C1  ��������� 	
� :: C2  ��
�� 	
�T1  ���� ����
� ����� :pH=6 � T2��� ���� ����
� ����� : 
�
���� ����pH=6 �T3 ���� ����
� ����� :pH=8 �T4 ����
� ����� : 
�
���� ���� ��� ���� pH=8  �
�� �� �  !��"� #��� ����� $��� � ��"% �&� #'�(� )�* $��� + ��   ,-� � 5 �/�  0� $ �1��� �� �
�0� !��� ��2 �� +� �3%� ��4��.  C1: Camarosa cultivar, C2: Selva cultivar, T1: Absolute Hoagland Treatment pH=6, T2: iron-free Hoagland containing Actiwave pH=6, T3: Absolute Hoagland Treatment pH=8, T4: iron-free Hoagland containig Actiwave pH=8 Columns and group’s treatments with the same letters are not significantly different at 5% probability level using Duncan’s multiple range test.  � 5���(�,  � ?�%��(�����# 	� � �m��0�2  P�� 9�-* ,�;  ]/)� �� 1  �B��4-�$ ��� "K� &� �!>� &� �!:� A%� ,�;  9�-*  �=)�� ������ �������� &� �� P��        P�)� �� �)�4< ,)
� 0�2)�� ,�)4O#� K�)"�� �� !
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 Physiological and Biochemical Responses of Strawberries Affected by Seaweed 
Extract under Iron Deficiency Conditions 
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Introduction: Nowadays, crop production methods are moving towards organic farming through reducing the use of chemicals in agriculture. The new generation of seaweed extracts, like Actiwave, could be a promising approach to achieve a part of this goal. Actiwave is a metabolic enhancer derived from a type of brown algae, called Ascophyllum nodosum, and contains compounds that play an important role in plant metabolism. The application of this product on various plants has often improved their vegetative and reproductive characteristics. One of the important problems in our agricultural lands is the presence of bicarbonate ion in soil (calcareous soils) or irrigation water, which increases pH around plant’s root followed by chlorosis between the veins in the young leaves resulting in a reduction or halt in plant growth. The induction of chlorosis in calcareous soils is attributed to iron deficiency due to reduction of iron absorption or availability. The use of biostimulants may help to improve plant growth under such conditions. The aim of this study was to investigate the possibility of replacing iron chelates in nutrient solution with Actiwave in two optimal and alkaline pH and its effect on some of the vegetative and biochemical properties of two strawberry cultivars in a soil-less system. 
Materials and Methods: Strawberry seedlings of Camarosa and Salva cultivars were cultivated in pots containing coco-peat and perlite (1:1), followed by plant’s irrigation and nourishment through a plant nutritional program. The project was conducted in a factorial experiment (with two factors) based on a completely randomized design with three replications. The first factor was strawberry cultivar in two levels including Camarosa and Salva, and the second factor was iron treatment in four levels consisting of Hoagland nutrient solution containing iron chelate (pH=6), iron-free nutrient solution containing 0.25 ml/l Actiwave (pH=6), Hoagland nutrient solution containing iron chelate (pH=8), and iron-free nutrient solution containing 0.25 ml/l Actiwave (pH=8). Plants were fed for two months, at the end of which, the roots and shoot’s fresh and dry weight, chlorophylls a, b and total as well as carotenoids contents, catalase and ascorbate peroxidase  activities in fresh leaf samples and also total Fe and active Fe in dried leaf and root samples were measured. 
Results and Discussion: The results showed that the algae extract had a significant effect on all the measured parameters, so that fresh and dry weights of the aerial parts, fresh weight of the roots, as well as chlorophyll and active iron content of leaves in the treatment containing Actiwave with pH=6 was similar to the control plants. Evaluation of the activity of catalase and peroxidase enzymes in the leaf also showed that Actiwave application reduced iron deficiency stress in plants increasing the activity of these enzymes under such conditions. The reason behind these effects can be due to the Actiwave ingredient content, which includes betaine, alginates and kahydrin (derived from vitamin K). Since betaines have cytokine activity, they can increase root growth by increasing the amount of cell division. Increasing the chlorophyll content, which can be the result of reduced chlorophyll degradation, is probably due to the presence of betaines in the seaweed extract. In addition, the presence of kahydrin and alginic acid in Actiwave, with the acidification of the rhizosphere, stimulated the release of more ions around the roots, resulting in more ions received by the plant and increased their assimilation. As observed in this study, It has been proven that iron concentration in the leaf is not always an appropriate indicator for checking the state of iron in plants. Some studies attribute this to limiting the growth of young leaves and the accumulation of iron in tissues or inactivation of iron in tissues occurred through the process of alkalization in leaf apoplast. It is found that activity of catalase and ascorbate peroxidase containing iron and the iron extracted with hydrochloric acid are the most effective indices for checking the iron status in plants, and the concentration of the total iron is less important in this regard. According to the results of this study, algae extract was able to replace iron chelate in nutrient solution for growing strawberry, and so made it possible to produce this fruit by reducing the use of synthetic iron compounds. In other words, application of Actiwave instead of iron chelate is recommended in nutrient solution with pH=6.  
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��)33�����   1  ��"� 1398    Comparison of Minerals and Bioactive Compounds of Six Vegetable Species in Microgreen Stage in Hydroponic and Soil Production Systems   L. Poorshahabadi1- S. H. Mirdehghan2*- H. R. Roosta3 Received: 10-03-2018 Accepted: 16-02-2019  Introduction: Consumer’s demand for high valuable bioactive compounds have been increased in recent years.  Microgreen is a stage in the growth of vegetables that is popular among consumers for their high nutritional value. It can consider as young and tender edible seedling to enhance salad quality and safety. At the same time, it has been reported that microgreen can provide higher amount of phytonutrient (ascorbic acid, phenolics and carotenoids) and minerals. Hydroponics is defined as a system of growing plant in nutrient solution which could provide necessary micro- and macro-elements for early seedling growth. The use of hydroponic gardening by commercial growers is steadily increasing as the ability to control the growing factors while conserving space is of paramount importance to crop yields and commercial profits. It is also worth noting that hydroponic systems are good for the environment. As the water is recirculating, it is not being evaporated as readily or absorbed into the ground quickly. Therefore, it is important and valuable to study the growth of some common vegetable in hydroponics as microgreen in terms of higher bioactive compounds and minerals. Material and Methods: The present study was conducted to evaluate two production systems (hydroponic and soil system) and also two growth stages (microgreen and mature) of 6 vegetable species (green basil, violet basil, lettuce, radish, dill and coriander). Different growth characteristics and bioactive compounds were measured as indices of yield and quality include: root dry/fresh weight, shoot dry/fresh weight, leaf area, ascorbic acid, total chlorophyll, carotenoids, phenolics, antioxidant activity and micro- and macro-nutrients in a factorial experiment based on completely randomized design with three replications. The weight of roots and shoots were measured at two stages during growth. Leaf area of vegetables were determined using a leaf area meter (CI-202, USA). Ascorbic acid determination was performed by 2, 6-dichlorophenolindophenol reagent. Chlorophyll, carotenoids, phenolics and antioxidant activity were tested spectrophotometric analysis. Samples of dry leaves were ground and dry-ashing at 550 °C for 4 h. The ashes were dissolved with 5 ml 2 N HCl and made up to 50 ml with distillated water. The concentrations of K were measured by flame photometry (Jenway, model PFP7). Analysis of Ca and P was carried out by titration and spectrophotometry (model T80 UV/VIS) , respectively. The Mg, Fe, Zn and Cu were identified by atomic absorption procedure.  Result and Discussion: The results showed that growth characteristics of violet basil, green basil, lettuce, radish, dill and coriander were higher at the adult stage than microgreen stage. The results also showed that the growth characteristics of green basil, lettuce, radish, dill and coriander were higher in hydroponics than soil cultivation. Total chlorophyll content of violet basil, green basil, lettuce and dill were higher at microgreen stage than adult stage, while total chlorophyll content of leaf radish and dill plants were higher at the adult stage than microgreen stage. However, the chlorophyll content of the whole plants was higher in the conditions of soil cultivation than hydroponic conditions. Phenolic compounds and antioxidant activity of lettuce, radish and coriander leaves were higher at microgreen stage than adult stage, while these traits were higher in adult stage than in microgreens in violet basil, green basil and dill. Vitamin C was also higher in all vegetables in the microgreen stage compared to the mature stage in both cultures except for dill and coriander. Mineral elements content was higher at microgreen stage than in the mature stage, except for zinc element.  Conclusion: Based on the results of this experiment, it can be concluded that the production and cultivation of these six vegetables in the microgreen stage could be considered as a suitable method for high nutritional value.  Keywords: Antioxidant activity, Carotenoids, Minerals, Phenolic compounds                                                  1, 2 and 3- MS.C student and Professors Department of Horticultural Sciences, Faculty of Agriculture, Vali-e-Asr University of Rafsanjan  (*- Corresponding Author Email: mirdehghan@vru.ac.ir) ����� ���	
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 چکیده

هااي اانوياه   متابوليت توليد ابليتق افزايش منظور به دارويي گياهان نژاديبه هايروش از يکي زاپلوئيدي با استفاده از مواد شيميايي جهشالقاء پلي
 گيااه  در پلوئيديباشد. به منظور بررسي تااير تيمار کلشيسين بر القاء پليپلوئيدي گياهان ميزا در القا پليکلشيسين موارترين ماده شيميائي جهشاست. 
 ،05/0 صفر،) سه فاکتور کلشيسين تصادفي با لاًپژوهشي به صورت فاکتوريل در قالب طرح کام (Trigonella foenum-graecum) شنبليله دارويي

تکارار انجااش شاد. در ايان      3در ( انتهايي مريستم و ريشه مريستم بذر،) و نمونه( ساعت 72 و 48  ،24 ،12) حجم(، زمان به وزن درصد 5/0 ،2/0 ،1/0
هاا نشاان داد   . بررسيشدانتهايي و ريشه ارزيابي جوانه هاي بذر، ماني، ميکسوپلوئيدي و تتراپلوئيدي در نمونهدرصد صفات زنده آزمايش اار کلشيسين بر

انتهايي است و بالاترين درصد ميکساوپلوئيدي   جوانهکلشيسين براي نمونه  درصد 05/0 غلظت به مربوط مانيکه بعد از تيمار شاهد بيشترين درصد زنده
 و فلوساايتومتري  مورفولاوييکي، سايتوينتيکي،   هااي باشاد. نتاايب بررساي   سين ميدرصد کلشي 2/0و  1/0انتهايي با غلظت تيمار جوانه مربوط به نمونه 

سااعت ماوارترين تيماار در القااء تتراپلوئيادي در گيااه        72درصد کلشيسين در مدت زمان  5/0انتهايي در غلظت جوانه  نمونه که داد نشان بيوشيميايي
 .در گياه تتراپلوئيد نسبت به گياه ديپلوئيد شنبليله بود هاي اانويهتابوليتافزايش م بيانگرGC/MS  شنبليله است. همچنين نتايب حاصل از

 

  ميکسوپلوئيدي ،ايگازي توده کروماتوگرافي ،فلوسايتومتري ،تتراپلوئيدي های کلیدی:واژه

 

   1 مقدمه

 يکسااله،  گيااهي (Trigonella foenum–graecum)  شانبليله 
، زراعاي  داروياي،  گيااه  يك وانبعن که باشدمي بقولات تيره از و علفي
(. ايان گيااه   1) اسات  فاراوان  اهميت حائز بهداشتي و آرايشي مرتعي،
 خراساان،  فاار،،  اصافهان،  آذربايجاان،  در بيشتر بوده و ايران بومي

 ضاد  دياابتي،  ضاد  خاوا   شانبليله داراي  رويد.مي و دامغان سمنان

باوده   ضد ميکروبي، ضد التهاب و تسکين دهنده درد مفاصل سرطان،
و  14، 3اسات )  ها و اسيدهاي آمينهسرشار از پروتئين، انواع ويتامينو 
هااي شانبليله    نتايب مطالعات سيتوينتيکي انجاش شده روي گونه(. 26

                                                 
و  اريدانشا  ،ارشاد  يسااب  کارشناسا   يدانشاجو ، ارياساتاد باه ترتياب    -6و  3، 2، 1

 نا،يس يارشد گروه زراعت و اصلاح نباتات، دانشگاه بوعل يساب  کارشناس يدانشجو
 همدان
 (Email: akesht@gmail.com                         نويسنده مسئول:  -)*
 همدان نا،يس يدانشگاه بوعل ،يگروه علوش باغبان اريدانش -4
و آماوزش   قاات يمرکاز تحق  ،يعا يمنااب  طب  قاات يبخش تحق ،يعلم تيأعضو ه -5

 استان کرمانشاه يعيو مناب  طب يکشاورز
DOI: 10.22067/jhorts4.v33i1.71781 

 2n= 2x=16برابار  هاا در کليه گونهتعداد کروموزوش ها که  هداد نشان
  (.33است )

سياري از ب نژاديبهتوانمندي در  ، ابزاردست ورزي سطح پلوئيدي
تيمار کلشيسين يکي از (. 22) استاز جمله در گياهان دارويي گياهان 
پلوئيدي در گياهان  القاء پلي هايي است که اغلب برايترين روشرايب

زاي ديگار تغييارات   شود و نسابت باه ماواد جهاش    از آن استفاده مي
بالاتري ايجاد ماي فراواني گياهان جهش يافته مورفولوييکي بيشتر و 

 هااي مساتقيم  باه منظاور تعياين ساطح پلوئيادي از روش     (. 29) ندک
هاااي و همچنااين از روش( شاامارش کرومااوزوش و فلوسااايتومتري )

هااي روزناه، تعاداد    گياري طاول و عارل سالول     اندازه)غيرمستقيم 
( هااي محاافر روزناه و مشااهدات مورفولاوييکي     کلروپلاست سالول 

 باا  پلوئيدييپل القاء اهي،گي هايگونه اغلب در(. 38) گردداستفاده مي
هاي رويشي پررشادتر را  اشاند توليد توانايي ها،سلول اندازهيش در افزا

هااي  هاي رويشاي منبا  بساياري از متابوليات    انداش. استسبب شده 
پلوئيدي درگياهاان اغلاب    القاء پلي(. 2اانويه با ارزش تجاري هستند )

از . همچنين  شودز ميهاي جديد با کيفيت متمايموجب توليد واريانت
هاي يني برابر شدن سطح کروموزومي، افزايش تعداد نسخه طري  دو

مؤاره و افزايش جثه گياه، موجب بيشتر شدن بيان کننده ترکيبات مواد

 )علوم و صنایع كشاورزي( علوم باغباني نشریه
 127-139. ، ص1398 بهار، 1، شماره 33جلد 
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 (. 41) شودترکيبات اانويه و دارويي آن مي
اي در گونه( در پژوهشي گزارش کردند که 20و همکاران ) لاوانيا

. افزايش سطح پلوئيدي موجب افزايش مواد مؤاره گردياد علف ليمو از 
مقايسه با والادين   در( Mentha arvensis)پونه دشتيپلوئيد گياه پلي
 Mentha) گوناه  داشته ولاي در بيشتري درصد اسانس  30 ،ديپلوئيد

spicata) گزارش شاده اسات کاه     .ميزان اسانس کاهش يافته است
 گلاي، فلاونوئيادها و   و ماريم ناه  وتتراپلوئيدهاي دو گيااه داروياي باب  

کنند، همچنين ترپنوئيدهاي بيشتري نسبت به حالت ديپلوئيد توليد مي
درصاد بيشاتر از ديپلوئياد آن     20ميزان آرتميزين در درمنه تتراپلوئيد، 

  (.16و  15) گزارش شده است
هااي  براي استخراج و ارزيابي ترکيبات مواره دارويي فرار از روش

روش ميکرواساتخراج  ها ن استفاده نمود که از ميان آنتوامختلفي مي
بسيار قدرتمند براي آمااده ساازي   ساده اما روشي  (SPME) فاز جامد

نمونه است که تغلير، استخراج و ورود نمونه به دستگاه کروماتوگرافي 
ليتر نمونه، تنها چند ميليدر اين روش  .دهدرا در يك مرحله انجاش مي

هااي شايميايي، زيسات داروياي،     ده سازي نموناه در آماي است و فاک
باه طاور معماول ارزياابي      .(17) محيطي و غذايي کاربرد فراوان دارد

-GCها در گياهان دارويي توسا  دساتگاه   ترکيبات فرار مانند اسانس

MS در دساتگاه  شاود.  انجاش ميGC-MS      اجازاي ياك مخلاوط باه
و پس از حذف  هشدترتيب توس  يك ستون کروماتوگرافي از هم جدا 

سنب جرمي شاده و بواساطه تولياد    گاز حاصل، وارد منب  يونش طيف
هاي الکتريکي پرقدرت، اقداش به شناسايي کمي و کيفي اجازاي  ميدان

در  (.18گاردد ) مخلوط بر اسا، نسبت بار الکتريکي به جرش آنها ماي 
پژوهشي با تهيه نمونه خشك و آساياب شاده از باری گيااه آويشان      

ترکياب فارار در ايان     GC-MS، 29و  SMPEکنيك هاي بوسيله ت
 (. 31گياه شناسايي شد )

ساطح  هدف از اين مطالعاه، بررساي تاأاير تيماار کلشيساين بار       
و  ،مورفولاوييکي هااي سايتوينتيکي،   ويژگيبرخي مقايسه پلوئيدي و 
 باشد.ديپلوئيد نسبت به تتراپلوئيد ميگياه شنبليله بيوشيميايي 

 

 هامواد و روش

هااي  از تاوده ( Trigonella foenum - graecum) ر شنبليلهبذ
ايان پاژوهش باه صاورت آزماايش       بومي استان کرمانشاه تهيه شاد. 

تکرار انجاش شد. آزماايش   3فاکتوريل در قالب طرح کاملا تصادفي در 
 مريساتم  و ريشاه  مريستم بذر،) سطح سه در نمونه فاکتورهاي شامل
 5/0 ،2/0 ،1/0 ،0/ 05 صافر، ) حسط 5 در کلشيسين غلظت ،(انتهايي
 ،24 ،12) ساطح  چهار در کلشيسين تيمار زمان و( حجم به وزن درصد
گروه  3در اين آزمايش جهت اعمال تيمار، تعداد  .بود( ساعت 72 و 48
آزماايش شاامل ساه    تايي نمونه براي هر تيمار در نظر گرفته شاد.   5

 :بودقسمت 

 بذر تیمار

دقيقاه   10به مدت سديم يك درصد توس  هيپوکلريت ابتدا بذور 
 کلشيسين هاي تهيه شدهدر محلول پس از شستشو، وشده ضدعفوني 

قرارداده شدند. پس از سپري شدن زماان   )ساخت شرکت مرک آلمان(
درجاه   28)يرمينااتور   باه  وکلشيسين، بذرها به خوبي شستشاو   تيمار
جهات   هريشا  ، بخاش انتهاايي   روز 4گراد( منتقل شدند. بعد از سانتي
 در هاا جواناه  و جادا  پلوئيدي سطح تعيين و هاکروموزوش آميزي رنگ
 .شدند کشت گلخانه در هاييگلدان

 

 ريشه تیمار

هاايي حااوي   بذور در ابتدا ضدعفوني و بعد از شستشاو در گلادان  
شستشاو،   برگي( و 3پس از رشد گياهچه )مرحله  .پرليت کشت شدند

افازايش جاذب و نفاوذ     . برايدها به تيمار کلشيسين منتقل شدنريشه
محلول کلشيسين اين عمل زماني صورت گرفت که از آخرين آبيااري  

ها به آب نياز داشتند. عمال انتقاال   ها مدتي گذشته و گياهچهگياهچه
ها به تيمار کلشيسين در زير نور لامپ انجاش شد تاا تبخيار و   گياهچه

گردد. پاس از   و محلول کلشيسين بهتر جذبيافته تعرق گياه افزايش 
ها از داخل محلاول خاارج شاده و باه     گذشت مدت زمان تيمار، ريشه

هاايي حااوي پرليات و    گلدان بهدقيقه شستشو شدند، سپس  10مدت 
بارداري از ريشاه   روز بعد از کشات، نموناه   15. شدند منتقلکوکوپيت 

هايي بزرگتر حاوي ماسه، پرليت و کود انجاش گرفته و گياهان به گلدان
 14درجه با دوره روشنايي  28انتقال و در دماي  1:1:1به نسبت دامي 

 .ساعت نگهداري شدند

 

 انتهايي جوانه تیمار

اي هااي پنباه  گلولاه  هاا، روز بعد پاس از خاروج کوتيلادون    هفت
انتهايي قرار داده شد.  جوانهکوچك آغشته به محلول کلشيسين، روي 

دور گلدان  ،ايينبههاي پتبخير و خشك شدن گلولهاز  جلوگيريبراي 
ها با کيسه هاي پلاستيکي پوشانيده شد و پس از گذشت مدت زماان  

روز پس از اعمال  15انتهايي به خوبي شستشو شدند.  هايجوانهتيمار 
 ها نمونهها از ريشهکروموزوش ها به منظور بررسي تعدادتيمارها از ريشه

رگتار حااوي ماساه،    هايي با ابعااد بز ها به گلدانبرداري شد و گياهچه
  .ندمنتقل شد 1:1:1نسبت   خاک و کود دامي به

 

 ارزيابي سطح پلوئیدی از طريق فلوسايتومتری

هاااي جااوان گياااه توساا  دسااتگاه بااری آناااليز سااطح پلوئياادي
انجااش   HBO مجهز به لامپ ،(Germany, Partec) يفلوسايتومتر

ت برگي از اي، به مقدار مساوي بافشد. جهت تهيه سوسپانسيون هسته
هاي بدون رگباری از  هاي سوش و چهارش از بالا و ترجيحا قسمتبری

( و گياه استاندارد )رزتتراپلوئياد(، باه   2n گياه نمونه،گياه شاهد )شنبليله
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متر مرب  برداشته شد. بافت نموناه در پتاري   سانتي 5/0مقدار تقريبي 
ل  باه  ميکروليتر بافر استخراج هسته متع 400ديش پلاستيکي حاوي 

با استفاده از تيغ تيز خرد شدند. سپس به  قرار گرفته و Partec شرکت
اضاافه و توسا     DAPI  ميکروليتر محلول فلوروکروش 1600ها نمونه
هاي صاف شده به داخال  نانومتري فيلتر شدند. آنگاه نمونه 500فيلتر 

لوله پلاستيکي متعل  باه دساتگاه فلوساايتومتري منتقال و وضاعيت      
هاي مورد نظر بررسي گرديد. سپس داده هاا توسا    در بافت پلوئيدي
 .شدآناليز  Fit LT 3.1نرش افزار

 

 سیتوژنتیکارزيابي سطح پلوئیدی از طريق 

هاا توسا  تياغ اساکالپل     چهابتدا قسمت کوچکي از انتهاي ريشه
تيماار آلفاا   محلاول پايش   باه سااعت   4و براي مادت  شد  ش دادهبر

هاا از  تقل شدند. پس از خارج کردن ريشاه درصد من 5/0برومونفتالين 
تيمار، به مدت يك ساعت شستشو و در محلاول تثبيات    محلول پيش

 1درصاد و اکسايدکرش    40فرمالدهياد   1به  1)نسبت  کننده لويتسکي
سااعت،   24تاا   20 درصد( در يخچال نگهداري گرديدند و با گذشات 

هاا در  دقيقه در آب جاري شستشاو داده شادند. ريشاه    30براي مدت 
دقيقه در حماش آباي   20محلول سديم هيدروکسيد يك نرمال به مدت 

دقيقاه   2درجه سانتي گراد هيدروليز و پس از شستشاو باه مادت     60
) پاودر هماتوکسايلين، اسايد     رنگ آميزي با رنگ استوهماتوکسايلين 

صورت گرفت. در مرحلاه آخار    (III)) استيك و آمونيوش سولفات آهن
شمارش کروماوزوش   ،اسکواش رار داده شد و بعد ازها روي لاش قنمونه

 .انجاش شد 40x توس  ميکروسکوپ، با بزرگنمايي

هاي برخي از صفات مورفولوييکي توس  خ  کاش و  گيرياندازه
 -گيري ميزان فنل کل از معرف فاولين  کوليس انجاش شد. براي اندازه

نحناي  ( استفاده شد و ميازان فنال کال در مقايساه باا م     36سيکالتو )
استاندارد اسيد گالياك محاسابه شاد. همچناين باراي تعياين ميازان        

( استفاده شد. به منظور تعيين فعاليت آنتي 5کلروفيل، از روش آرنون، )
ميلي مولار با حل کردن مقادار   05/0اکسيداني ابتدا محلول با غلظت 

پيکريل هيادرازيل در مقادار    -1-دي فنيل-2و 2ميلي گرش از ماده  2
درصد بدست آمد. اين محلاول باراي انادازه     85ليتر متانول يميل 100

هااي  گيري درصد بازدارندگي به صورت روزانه تهيه گردياد. از نموناه  
 500قبلي که براي  سنجش ميازان فنال اساتفاده شاده باود مقادار       

ميکرو ليتار آب   250ميکروليتر برداشته و پس از مخلوط شدن با مقدار
 5شد. آنگااه عمال ساانتريفيوي باه مادت      هايي ريخته در درون تيوب

ميکروليتار   5/37دور در دقيقه( انجاش شد. سپس مقدار  10000دقيقه )
اضاافه   DPPHميکارو ليتار    5/1462و باه آن  برداشت از اين نمونه 

بلافاصله پس از تکان دادن ميزان جاذب کارتنوئياد در طاول     .گرديد
، 100)مادل کاري    ناانومتر باا اساتفاده از اساپکتروفوتومتر     515موج 

 اکسيداني تعيين گرديد. واريان، آمريکا( قرائت و ظرفيت آنتي

  SMPE  استتتارات تربیتتتاا فتترار بتتا استتتشا   از ر   

  GC/MSتوسط جداسازی   شناسايي تربیتاا

در از آن هااي خشاك شاده ياك گارش      بعد از آسياب کردن بری
 500با در پوش تفلوني ريختاه شاد. آنگااه     SMPE ظرف مخصو 

 60 دقيقه در دماي 15ميکرو ليتر آب ديونيزه به آن اضافه و به مدت 

گراد تحت امواج فرا صوت قرار گرفت. در مرحله بعد فيبر درجه سانتي
دقيقاه در فضااي    40را باه مادت    PDMS ناشبا  SMPE مخصو 

فوقاني  گذاشته تا جذب صورت گيرد. در نهايت فيبر را به آرامي درون 
کشيده و بلافاصله براي عمل واجذب به محل تزريا    نگهدارنده فيبر

براي شناسايي ترکيباات از دساتگاه    .منتقل گرديد GC/MS  دستگاه
 جرماي  متصال باه دتکتاور    Agilent 6890 N کروماتوگرافي گاازي 
Agilent 5973 N      کاه ناوع ساتون در آن باا HP-5  داراي ساتون 

خامت لايه فاز ميکرون و ض 25متر و قطر داخلي  30 به طول موئينه

 و تزريا  باه صاورت    اساتفاده شاد   باود  ميکارون  25/0ساکن برابار  
Splitless  .انجاش گرفت  

 

  رصد زند  ماني

به منظور بررسي درصد زنده ماني بوته هاي کاشته شاده نسابت   
باه تعاداد نهاال هااي     (S) هاي باقيمانده در پايان آزمايش تعداد بوته

منظاور و ماورد تجزياه و     (SP)به صورت درصد زناده مااني   (n)اوليه
 تحليل قرار گرفت.

SP=S/n×100 

اطميناان از نرماال باودن     برای  SPSSو  SASافزارهاي از نرش
تيمارهاا باه روش آزماون چناد      داده،ها، همچناين مقايساه مياانگين   

اي دانکن استفاده شد. مقايسه ميانگين صافات مورفولاوييکي و   دامنه
درصد انجاش  1دار در سطح معني tمون بيوشيميايي نيز با استفاده از آز

 شد.
 

 نتایج و بحث

ماني نشان داد نتايب جدول تجزيه واريانس براي صفت درصد زنده
تمامي اارات به جز دو مورد )اار متقابل نمونه در زماان و ااار متقابال    

مااني در  گانه نمونه در کلشيسين در زمان( براي صفت درصد زناده سه
بررسي جادول تجزياه وارياانس     همچنينند. دار شدمعني 01/0سطح 

صافت ميکساوپلوئيدي نشاان داد کااه عوامال اصالي شاامل نمونااه،       
معني دارند. همچنين در بين تماامي   01/0کلشيسين و زمان در سطح 

اارت متقابل، اار متقابل نمونه در کلشيسين و کلشيساين در زماان در   
داري تفاوت معنيبسيار معني دار شد و بقيه اارات متقابل  01/0سطح 

 (.1را نشان ندادند )جدول
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 های بذر، ریشه و جوانه انتهایي گیاه شنبلیلهماني نمونهنتایج تجزیه واریانس اثر کلشیسین بر درصد زنده -1 جدول

Table 1- ANOVA for the effect of colchicine on viability percentage of seed, root and terminal bud samples of fenugreek

 (MS) میانگین مربعات
 منابع تغییر dfدرجه آزادی 

Treatments درصد میکسوپلوئید 
Mixoploid percentage 

 مانيدرصد زنده

Viability percentage  

**0.28 ** 0.83 2 
 نمونه

Sample 
**0.15**0.62 4 

 کلشسين

 Colchicine 
**0.046 *0.12 3 

 زمان

Time 
**0.034 **0.05 8 

 کلشيسيننمونه

 Colchicine × Sample 
ns 0.007 ns0.02 6 

 زماننمونه

Sample× Time 

0.042****0.03 12 
 زمانکلشيسين

 Colchicine dose× Time 
ns0.011 ns0.017 24 

 زمانکلشيسيننمونه

 Time × Colchicine × Sample 

0.0080.013 120 
 خطاي آزمايشي

Erorr 

 تغيرات ضريب - 10.911.87

 C.V. (%) 
ns  * ،01/0و  05/0به ترتيب عدش تفاوت معني دار، وجود اختلاف معني دار در سطح **  و 

ns= Non significant, ** = p < 0.01, and * = p < 0.05 

 
ها حاصل از مقايسه ميانگين حاکي از ايان باود   همچنين آناليز داد

نمونه جواناه   اني مربوط بهمکه بعد از تيمار شاهد بالاترين درصد زنده
مااني  ترين درصد زندهپايين وکلشيسين  درصد05/0غلظت  انتهايي در

بطور کلاي در   .کلشيسين بود درصد2/0مربوط به نمونه بذر در غلظت 
انتهاايي درصاد باالاتري از     جواناه نتايب حاصل از اين پژوهش نمونه 

خاود اختصاا     ماني را نسبت به دو نمونه ديگر )بذر و ريشه( بهزنده
 .(1)شاکل   ماني را داشته استترين درصد زندهداده و نمونه بذر پايين

هااي مختلفاي   پلوئيدي در گياهان توس  کلشيساين باه روش  القا پلي
( ، تيماار مريساتم انتهاايي    42گال ) ( ، تيمار جواناه 35مانند تيمار بذر)

و  شاود. حنظلکاا  ( انجااش ماي  10و  2اي )(، و شراي  درون شيشه24)

پلوئيادي در گيااه   منظور انگيازش پلاي  ( در آزمايشي که به12) 1کوبزا
نخااود انجاااش گرفاات مشاااهده کردنااد کااه افاازايش غلظاات محلااول 
کلشيسين ميزان مری و ميار در گياهاان تيماار شاده را افازايش داد.      
تيمار بذر با عوامل القاء کننده پلي پلوئيدي، مانناد کلشيساين، جواناه    

اده در حاليکاه ميازان ماری و ميار گياهچاه را      زني بذر را کااهش د 
( نشان داد 37سحرخيز ) همچنين (. 42و  40، 6، 3افزايش مي دهد )
ومياار در هاااي مختلااف کلشيسااين و مياازان مااریکااه بااين غلظاات

                                                 
1- Hanzelka and Kobza 

مساتقيمي وجاود دارد.  ايجااد حالات      کبيار رابطاه  هاي بابونهگياهچه
شيسين دليل اصلي سوزي در گياهان تيمار شده با کلمسموميت و گياه

 (. 11زا است )ومير گياهان پس از تيمار با اين ماده جهشمری

 در جدول مقايسه ميانگين صفت ميکسوپلوئيدي مشخص شد که
انتهاايي باراي    جواناه بالاترين درصد ميکسوپلوئيدي متعل  به نمونه 

و کمتاارين درصااد  aدرصااد کلشيسااين در گااروه  2/0 و 1/0 غلظاات
 و هاا متعل  به غلظت صفر در تمامي نمونه eوه ميکسوپلوئيدي در گر

مرزوقاي و همکااران    بذر است. نمونه در کلشيسين درصد 2/0 غلظت
گوناه از شانبليله تونساي اابات      38( با بررسي سيتوينتيکي ريشه 25)

سااعت از   72درصاد کلشيساين باه مادت      05/0کردند اعمال تيماار  
ه ميکساوپلوئيد ماوار   طري  نمونه جوانه انتهايي در بدست آوردن گياا 

اساات. نتااايب بدساات آمااده از آزمااايش دوش مبنااي باار وجااود گياااه   
درصد در  5/0ميکسوپلوئيد در نمونه جوانه انتهايي با غلظت کلشيسين 

 کند.( را تاييد مي25ساعت، نتايب مرزوقي و همکاران ) 72مدت زمان 
در اين آزمايش مشاهده شد که اعمال تيمار شايميايي کلشيساين   

 در هاايي موجب پديدآمدن ناهنجااري  گياهان شنبليله ميکسوپلوئيددر 
 باا  گياهاان  توليد از آمده بدست نتايب با که گرددمي گياهان بری اين
 دارويي گياه در پلوئيدي انگيزش اار در نامناسب و غيرعادي هايبری
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 تيمار اعمال از بعد( 7) همکاران و برقعي(. 19) داشت مطابقت بنگدانه
بادرنجبوباه مشااهده نمودناد در     گيااه  انتهاايي  جوانه روي نکلشيسي

هاا  باری  در هاييمراحل اوليه رشد در گياهان ميکسوپلوئيد ناهنجاري
 .شودميايجاد 

 

 
 جوانه انتهایي شنبلیلهبذر، ریشه و  هایدر نمونهماني زنده سین براثر غلظت کلشي -1شکل 

Figure 1- The effect of colchicine concentration on viability of seed, root and terminal bud samples of fenugreek 
 

 
 جوانه انتهایي در گیاه دارویي شنبلیله و ریشه بذر، تیمارهایدرصد میکسوپلوئیدی  -2شکل

Figure 2- Mixoploidy percentage of seed, root, and terminal bud samples of fenugreek 
 

   

   
 (f و e, d, c, b) گیاهان میکسوپلوئید برگ ( و a) برگ گیاه شنبلیله دیپلوئید  -3شکل 

Figure 3- Leaf of diploid fenugreek (a) and leaf of mixoploid fenugreek plants (e, d, c, b and f) 
 

، هاااي فلوسااايتومتري، ساايتوينتيکي نتااايب حاصاال از بررسااي 
لوييکي در اين پژوهش نشان داد کاه باا اعماال    و مورفو فيزيولوييکي

ساعت در نموناه   72کلشيسين در مدت زمان  درصد 5/0تيمار غلظت 
 توليد شد.  2n=4x=32  کروموزوش تعداد با شنبليله گياه جوانه انتهايي
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 .غلظت موار براي القاء تتراپلوئيدي در گياهان مختلف متفااوت اسات  
 مريساتم  تيماار  گياهاان،  از يبسايار  در کاه  دهاد تحقيقات نشان مي

 (.23است ) موار تتراپلوئيد گياه آمدن بوجود در مواري طور به انتهايي
 باری  دو ظهور و ايلپه هايبری ظهور مراحل در کبير بابونه گياه در

تارين تيماار باراي باه دسات      به کلشيسين درصد 2/0 غلظت حقيقي،
يااه بادرشابي   (. همچناين در گ 37آوردن اتوتتراپلوئيدي معرفاي شاد )  

گازارش   درصاد 1/0بيشترين درصد گياهاان تتراپلوئياد را در غلظات    
 (. 43کردند )

 

  

 
 -(a) (2( و گیاه شاخص )رز تتراپلوئید( در حالت دیپلوئید )پیک 3های سلولي گیاه شنبلیله در حالت دیپلوئید )پیک فلوسایتومتری هسته -4شکل 

-سلول 4سلول دیپلوئید و پیک  3شاخص )رز تتراپلوئید( پیک  2گیاه شنبلیله در حالت میکسو پلوئید پیک های سلولي تجزیه فلوسایتومتری هسته

( تتراپلوئید رز) شاخص گیاه و( 3 پیک) تتراپلوئید حالت در شنبلیله گیاه سلولي هایهسته فلوسایتومتری تجزیه -(b) شنبلیله گیاه تتراپلوئید های

 .(c)(2 پیک)

Figur 4- Flow cytometry analysis of index plant cell nuclei ) rose( (internal standard) (peak 2) and fenugreek (diploid) (peak3( 
(a)- Flow cytometry analysis of index plant cell nuclei  (rose) (internal standard) (peak 2) and fenugreek mixoploid (peak 

3and 4) (b)– Flow cytometry analysis of index plant cell nuclei (rose) (internal standard)  (peak 2) and  fenugreek in 

tetraploid ststus (peak 3) (c)  .  
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 تتراپلوئید شنبلیله در هاکروموزومتعداد و  (c و a ،b))n=2x=16)2دیپلوئید  شنبلیله در هاکروموزومتعداد -5 شکل

) 32x=4n=2 ((d ،e  وf.) 
Figure 5. Chromosome numbers in a diploploid (2n=2x=16) (a, b and c) and   chromosome numbers in a tetraploid 

(2n=4x=32) fenugreek (d, e and f). 
 

  
 (b)مقایسه میزان فنل در شنبلیه دیپپلوئید و تتراپلوئید  ( و a) مقایسه میزان کلروفیل در شنبلیه دیپپلوئید و تتراپلوئید -6شکل

Figure 6-Comparison of chlorophyll content in diploid and tetraploid fenugreek (a) and comparison of phenol content in 

diploid and tetraploid fenugreek (b). 
 

 نتايج حاصل از فلوسايتومتری

نتايب حاصال از تجزياه پلوئيادي گياهاان باا      در پژوهش حاضر، 
فلوساايتومتري   .دستگاه فلوسايتومتري سه سطح پلوئيدي را نشان داد

 روشي بسيار کارآمد است که در زمان بسيار کوتاه و تنها با اساتفاده از 
تواناد باا دقات باالايي ساطح      يك نمونه بسيار کوچك از باری ماي  

  (.35پلوئيدي گياه مورد آزمايش را مشخص کند )
 

 شمار  بر موز م

بهتارين نتيجاه باراي     شانبليله  گياه هايبراي شمارش کروموزوش
 هااي بارداري  نموناه  از بعاد . آمد دست به مترسانتي1-5/1 هايريشه
 در هاا سلول بيشتر که زماني)بردارينمونه زمان بهترين ريشه، از مکرر
 تشاخيص  صبح 9 گياه اين هايريشه قط  براي( هستند متافاز مرحله

 (30) مکارانه و مرادي تحقيقات از آمده دست به نتايب با که شد داده
 مطابقت داشت.

 گيااه شانبليله   مورفولوييکي هايدر اين پژوهش برخي از ويژگي

 از اساتفاده  امکاان  ديپلوئيد به منظور نبليلهبه گياه ش نسبت تتراپلوئيد

گرفت. نتايب نشان  قرار مورد ارزيابي احتمالي تتراپلوئيدي تعيين در آنها
داد که در صفت ارتفاع، گياه ديپلوئياد شانبليله نسابت باه تتراپلوئياد      

ايجااد   سابب  درگياهاان  پلوئيادي  ساطح  داراي برتري باود. افازايش  
(.  مادون و همکاران 8شود )ها ميدر آن آناتومي و ساختماني تغييرات

( دريافتند با افزايش سطح پلوئيدي در گياه بذرالبنب ارتفاع گياه به 22)
  يابد.ميزان قابل توجهي کاهش مي

طب  نتايب بدست آماده از جادول تجزياه وارياانس باين مقادار       
،کلروفياال کاال و فناال در گياااه ديپلوئيااد و b کلروفياال، aکلروفياال 
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داري وجاود داشات،   اخاتلاف معناي   01/0د در سطح آمااري  تتراپلوئي
،کلروفيل کل و فنال  b کلروفيل، aبطوريکه بيشترين مقدار کلروفيل 

-بود. نتايب حاصل از انادازه   aمتعل  به گياه تتراپلوئيد شنبليله با گروه

 گيري مقدار کلروفيل با نتايب بدست 
. آنهاا  ( مطابقات داشات  13آمده از پژوهش حساني و همکااران )  

گزارش نمودند که با افزايش سطح پلوئيادي در گيااه ريحاان ميازان     
يابد. لذا، چنين داري افزايش ميو کل نيز به طور معني a ،bکلروفيل 

شود که نوع و رقم مورد مطالعه در ميزان کلروفيل سطوح استنباط مي
 (.4پلوئيدي تااير دارد )

 
 شنبلیله دیپلوئید و تتراپلوئید گیاه در GC/MS تجزیه به دست آمده از ترکیبات شیمیایي -2 جدول

Table 2- Chemical compounds detected from GC / MS analysis in diploid and tetraploid fenugreek 

 شماره
No. 

 گیری شدهترکیبات اندازه

Measured ccompounds 

شاخص 

 بازداری
RI 

 درصد در گیاه دیپلوئید
Percentage in 

diploid plant 

 درصد در گیاه تترایپلوئید

Percentage in 

tetraploid plant 

 درصد تغییر

Percentage 

change 

 Alpha-Pinene 5.12 40.27 42.46 +5.88آلفا پينن 1

 delta-Carene 6.67 0.28 0.26 +3.57دلتا کارن 2

 Cineole 7.17 12 12 0-1,8سينئول -1و 8 3

 Gamma-Terpinene 7.84 0.4 0.5 +25گاما ترپينن 4

 Linalyl acetate 12.92 0.82 0.83 +1.21ليناليل استات 5

 Alpha –Terpinene 15.44 1 0.95 -5آلفا ترپنن 6

 Ylangene 16.2 0.1 0.2 +8.42يلانژن 7

 alpha-Copaene 16.15 0.41 0.44 +7.31آلفا کوپان 8

 Octadien-1-ol 16.27 0.23 0.22 -4.24اُل  -1 -اکُتادين 9

 Beta-Bourbonene 16.4 0.87 1 +14.92بتا بوربونن 10

 Beta-Cubebene 16.49 0.32 0.38 +15.62بتا کوبيبن 11

 Alpha-Gurjunene 17.05 0.46 0.45 -2.17آلفا گورجونن 12

13 
 ترنس کاريوفيلن

Trans-Caryophyllene 
17.30 3.8 4.4 +15.78 

 Dodecatriene 18.10 1.46 1. 49 +2.05دودکاترين 14

 Alpha-humulene 18.16 1.36 1.5 +10.29آلفا همولين 15

16 
 گاما هيماکالين

Gamma-himachalene 
18.77 0.86 0.98 +13.92 

 Germacrene-D 18.84 0.94 1 +6.38دي -جرماسرين 17

 Beta- Ionone 18.93 1.5 1.6 +6.66بتا آينون 18

19 
 Tetradecanoic       ستریاسيد تترا دکانوئيك متيل 

acid methel ester 
19.75 0.25 0/49 +96 

20 
 اسيد هگزا دکانئيك متيل استر

Hexadecanoic acid methel ester 
20.90 2.4 3.2 +33.33 

21 
 اکُتانئيك اسيد -9

9-Octadecenoic acid 
21.30 0.15 0.15 0 

 
(GC/MS)  

 توسا   هاا ناه نمو ترکيباات  نتايب، درست تحليل تجزيه منظور به
 قرار بررسي مورد (GC/MS) جرمي سنجيطيف گازي کروماتوگرافي

 ايکتابخاناه  اطلاعاات  باا  GC/MS از حاصل نتايب مقايسه با. گرفت
 شاانبليله تتراپلوئيااد و ديپلوئياد  گياااه ترکيبااات ناوع  و مقاادار موجاود، 
ترکيب شناخته شده توس  آنااليز   21در اين پژوهش از  .شد مشخص

GC/MS ترکياب،   15تتراپلوئيد شنبليله نسابت باه ديپلوئياد در     گياه
مقادير بيشتري داشت. به طور مثاال در اسايدهاي چارب دکانوئياك     

درصد نسبت به ديپلوئيد افزايش  33و 96متيل استر در گياه تتراپلوئيد 
مشاهده شد. اين ترکيبات داراي خوا  کاهندگي کلساترول و فشاار   

ز بيمااري هااي قلاب و عاروق     خون و همچناين جلاوگيري کنناده ا   
(. همچنين مواد مواره گاما ترپينن و آلفاا هماولين کاه باه     36هستند)
درصااد در گياااه تتراپلوئيااد افاازايش داشااتند، داراي  10و  25ترتيااب 

(. در  33و27خاصيت ضد باکتريايي، ضد قارچي و ضد التهااب اسات )  
هيماکاالين   ترکيبات بتا بوربونن، بتا کوبيبن، ترنس کااريوفيلن و گاماا  

 درصد مشاهده شد. 10افزايش بالاي  نيز
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پلوئيدي اغلب با افزايش اندازه سالول ، افازايش ميازان ين و    پلي
هاا باه ازاء هار سالول باعاي تغييارات قابال ملاحظاه         فعاليت آنازيم 

-شود. زماني که مانند اکثر گياهان دارويي، انداشدرمتابوليسم اانويه مي

ليت هاي اانويه باشند، دساتورزي ساطح   هاي رويشي گياه منب  متابو
پلوئيادي ياا   مضاعف سازي مستقيم کروموزومي اتوپليپلوئيدي مانند 

هااي ارزشامند   تولياد ترکياب  و پلوئيدي روشي سري  در بهبود  آلوپلي
پلوئيادي در بساياري از    (. باه طاور کلاي اتاوپلي    21باشد )دارويي مي

 Hyoscyamus niger ، Atropa گياهااان دارويااي از قبياال  

belladona  وSolanum nigrum هاي اانويه باعي افزايش متابوليت
به ازاء واحد وزن خشك گيااه شاده اسات . باراي مثاال در گياهاان       

Atropa belladona  وniger Hyoscyamus   افااازايش ساااطح
افزايش در بازده تروپان آلکالوئياد، در   درصد 38و  68پلوئيدي بترتيب 

درصااد افاازايش محتااواي   50تااا  Solanum nigrum  30گياااه
افاازايش در غلظاات  Camellia sasanqua سولاسااودين و در گياااه

 .(16هاا و کاافئين هاا را در پاي داشاته اسات )      ها، اگزتراکينکاتچين
در  GC/MSو  SMPEباا اساتفاده از روش    (9)سوند و همکااران  اقي

ا ترکيب ر Tagetes minuta L. 47 آناليز متابوليت هاي گونه گياهي 
 در اين گياه شناسايي کردند.

 

 گیرینتیجه

سااعت   72سين به مدت درصد کلشي 5/0در اين پژوهش محلول
پلوئيادي در شانبليله   به عنوان بهترين غلظت به منظور تحرياك تتارا  

، کلروفياال کال و فناال در گياااه  a ،b شاناخته شااد. ميازان کلروفياال  
اما ارتفاع بوتاه کااهش   تتراپلوئيد نسبت به گياهان ديپلوئيد افزايش ، 

يافت. همچنين مشخص شد که با افازايش ساطح پلوئيادي در گيااه     
باه وجاود    GC/MSشنبليله تغييراتي در ميزان مواد شناسايي شده در 

آيد که در بسياري از موارد اين تغييرات به صاورت افزايشاي باود.    مي
د تواناد بار بهباو   زا ماي سين به عنوان يك ماده جهشبنابراين، کلشي
هاي گياهان تأايرگذارد، هر چند که اار تغييرات ايجاد صفات و ويژگي

شده بر مقدار و محتواي ماواد ماواره بار سالامت مصارف کننادگان       
 هاي تکميلي است. نيازمند بررسي
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Introduction: Polyploidy plays an important role in creation of genetic variability. Polyploidy induction by 

mutagenic chemicals such as colchicine is considered to enhance the potential of secondary metabolites 
production in herbs breeding. Colchicine is the most effective chemicals used in the polyploidy induction 
studies. The effect of colchicine is to form cells with two or multiply number of chromosomes resulting in a lack 
of germination and death of a large number of plant samples.  Flow cytometry analysis and cytogenetic studies 
were effectively used to assess the ploidy levels for fenugreek (Trigonella foenum-graecum) plants. In the 
beginning of 90 decade, a new type of adsorption technique called solid-phase micro extraction (SPME) has 
been developed by Pawliszyn and co-workers. This method compared to the traditional techniques, offers many 
advantages such as the high sensitivity and reproducibility, does not require solvent, and combines extraction 
and pre-concentration in a single step without pre-treatment of samples. Moreover, it is a fast and inexpensive 
method, requires low sample volume and it can be easily automated. Solid-phase micro extraction (SPME) uses 
a fine rod (fused silica or metal) with a polymeric coating to extract organic compounds from their matrix and it 
directly transfer them into the gas chromatograph injector for thermal desorption and analysis (Kaykhaii, 2008). 
The aim of this study was to investigate the effect of colchicine treatment on ploidy levels and compare some of 
the morphological, physiological, cytogenetical, flow cytometric analysis and biochemical characteristics in 
diploid and tetraploid fenugreek plants. 

Materials and Methods: In order to investigate the effect of polyploidy induction by colchicine on 
Trigonella foenum-graecum medicinal species, an experiment was planned as a factorial completely randomized 
design with five concentrations of colchicine (0, 0.05, 0.1, 0.2, and 0.5%) for 12, 24, 48 and 72 hours. In this 
experiment the effect of colchicine was examined on the percentage of survival and tetraploidy of seed, root and 
terminal bud samples. Level of ploidy was identified in survival explants through root tip chromosome counting 
and flow cytometry of leaf samples. In addition to distinguish tetraploid from the diploids plants, morphological, 
physiological and biochemical characteristics were considered in treated plants. SAS and SPSS software 
programs were used to analysis of variance and comparison of means by Duncan's multiple test. Graphs were 
also drawn by EXCEL software. 

Results and Discussion: The analysis of variance showed that all characteristic factors for survival percent 
and mixoploidy percentage were statistically significant. Survival percentage was decreased with increasing of 
colchicine concentration and increased exposure time of colchicine-treated seed. After the observation of 
morphological changes, the samples were considered to assess the ploidy levels by flow cytometry system. 
Results showed that 0.5% colchicine concentration had the highest survival rate after control treatment for the 
terminal bud. The highest percentage of mixoploidy was also observed in treated terminal buds with 0.1 and 
0.2% of colchicine concentrations. Morphological, physiological, cytogenetic, flow cytometric analysis and 
biochemical studies confirmed that terminal bud treatment with 0.2% colchicine for 72 hours is the most 
effective treatment to induce tetraploidy in fenugreek plant. The results of GC/MS also indicated an increase in 
secondary metabolites content, but traits including growth rate and plant height of tetraploid reduced compared 
to the diploid plants. Result of this study showed a significant increase in chlorophyll a, b and total chlorophyll 
contents of tetraploid plants, which were higher than the levels of diploid plants.  

Conclusion: Polyploidy induction using mutagenic chemicals is one of the methods to enhance the 
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production of plant secondary metabolites. Colchicine is the most effective mutagenic chemical in inducing plant 
polyploidy. Although, flow cytometry is an expensive method, it is increasingly used for ploidy screening by 
analyzing of nuclear DNA content. In this study, both flow cytometry and chromosome microscopic 
examinations were used to test ploidy. The two methods were compared, and it was found that flow cytometry 
testing was fast and labor saving, especially in case of a large number of samples. Tetraploidy induction 
significantly affected different morphological, physiological, and biochemical characteristics of Trigonella 
foenum-graecum. These changes suggested that ploidy manipulation as a rapid and effective method for 
enhancing genetic diversity and metabolite production for this plant. SMPE method offers a number of practical 
advantages: smaller sample volume, simplicity of extraction and low cost, when compared to the other methods 
that are currently being used. 

 
Keywords: Flow cytometry, GC/MS, Mixoploidy, Tetraploidy 
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	��&1 � ��x �N) !%	�� m	B&� ����6 � &�c� �.- 	�  �'?�b � )&��% '�Y� ��� ��x �N � 
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�>��Dg�,  � 
�	��%3/1 '��W�'���  J�'�%� 'XC� �,�1	=�%� .��   '>�R�� O��'� ��� ��W�� '�: !��'� ��:�� +�Y��    -	�� 1- ��� /0� 	 �� 12�  ���� � 
�	� �34�5� ���� �6 � 
��  Table 1- Name, code and collecting location of the studied mango genotypes  �� ���� � Genotype code ���� � 2�  Genotype name   2� 
��7'8�  Abbreviation name  /0���� 
�	� Collecting location �� ���� � Genotype code ���� � 2�  Genotype name   2� 
��7'8�  Abbreviation name ��� /0� 
�	� Collecting location 1 Q.� Moshk  �	��� 4�,�3K�1	 21  �- 21 21 �	��� 4�DN#.���	� 2  M&	N Charak �	��� 41	�,�3K� 22  #�	*	� Shahani 
�1�& 4��3- 3  L	P� Noghal �	��� 41	�,�3K� 23  !�% Sib �	��� 4�DN#.���	� 4  #D�D* 
�1�& HalR 
�1�& 4��3- 24  V��* Havij �	��� 4�DN#.���	� 5  #D�D* #X%�*1 HalMD �	��� 4#X%�*1 25  &	�� &��.D� KhiarMG �	��� 4&��.D� 6  #D�D* &��.D� HalMG �	��� 4&��.D� 26  &	�� #X%�*1  KhiarMD �	��� 4#X%�*1 7  #%	�	�, &��.D� AnaMG �	��� 4&��.D� 27  '=�[- &��.D� KalanMG �	��� 4&��.D� 8  #%	�	�, #.���	��DN AnaMCh �	��� 4�DN#.���	� 28  '=�[- )&	�:	� KalanMB �	��� 4)&	�:	� 9  ����:�� &��.D� ShozMG �	��� 4&��.D� 29  #%[�� Gilasi �	��� 41	�,�3K� 10  ����:�� #X%�*1 ShozMD �	��� 4#X%�*1 30  #D`� Mahali �.* )��� 11  Q
�� �	��� MikhM �	��� 4�DN#.���	� 31  )��* Hendi �.* )��� 12  Q
�� 
�1�& MikhR 
�1�& 4��3- 32  #"&	� Khareji �.* )��� 13  �- 13 13 �	��� 4�DN#.���	� 33  )&��% Sendry �	��� �	?���� 4@	C�C`� ):&�	.- 14  �- 14 14 �	��� 4�DN#.���	� 34  �'?�b Langra �	��� �	?���� 4@	C�C`� ):&�	.- 15  �- 15 15 �	��� 4�DN#.���	� 35  �1�1 Dodo �	��� �	?���� 4@	C�C`� ):&�	.- 16  �- 16 16 �	��� 4�DN#.���	� 36   ����6 
�1�& Mango6 
�1�& 4��3- 17  �- 17 17 �	��� 4�DN#.���	� 37   ����3 
�1�& Mango3 
�1�& 4��3- 18  �- 18 18 �	��� 4�DN#.���	� 38  '=�[- n���& KalanMRa �	��� 4n���& 19  �- 19 19 �	��� 4�DN#.���	� 39  #�DU� Majlesi �	��� 4�,�3K�1	 20  L, )'�0� Almeh  �	��� 4#X%�*1         �CX��  Location (#W	3�) #�	� �'P" �'^   Latitude (N) (#B'�) #�	� �'P" L�_  Longitude (E) ('��) 	�&1 oX% :� $	=�&� Altitude (m)  �	��� 41	�,�3K� Minab, Ahmadabad 27° 10´ 34´´ 57° 03´ 44´´ 36 �	��� 4#X%�*1 Minab, Dehosta 27° 09´ 36´´ 57° 01´ 47´´ 32 �	��� 4&��.D� Minab, Goleshvar 27° 08´ 51´´ 57° 02´ 20´´ 31 �	��� 4�DN#.���	� Minab, Chelowgavmishi 27° 08´ 15´´ 56° 59´ 10´´ 18 �	��� 4)&	�:	� Minab, Baziari 27° 10´ 20´´ 57° 02´ 20´´ 30 �	��� 4n���& Minab, Ravang 27° 03´ 57´´ 57° 11´ 44´´ 61 �.* )��� Hashtbandi 27° 10´ 00´´ 57° 27´ 20´´ 251 
�1�&4 ��3- Rudan, Komiz 27° 23´ 10´´ 57° 13´ 27´´ 171 ):&�	.- @	C�C`� �	?���� 4�	��� Minab, Agricultural Research Station 27° 06´ 39´´ 57° 05´ 36´´ 27     
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��)33�����   1  ��"� 1398     -	��2- )9�4 :)&*� ;�< ,!(�+ 	  ��0 =� >� !8#$ ?�:��  ���� ���� � 
�� =�"@�#� =�'(� �6 �  Table 2- List of morphological attributes and their describe in mango genotypes of Hormozgan province ?*�� Row  ��, !(�#$ ;�<: The studies attributes )<: ?�:�� Attribute describe 1   )��& @1	^��&1 Tree growth habit ����' � )41(* �3�� ����' � )2 4(�1'��� )3(  Erect (1)*, Semi-erect (2), Spreading (3) 2  ��&1 $	=�&�  Tree height ��D�	6 )1 4(O%��� )2 4(�	��-	6 )3(  Long-legged (1), Moderate (2), Dwarf (3) 3  }'� J��  Leaf shape ���.-- ���� )� )1 4(���� )� )2 4()����- ���.- )3(  Elongate-Spear shaped (1), Spear shaped (2), Oval-Elongate (3) 4, 5  L�_ �'^ � }'� {W	�  Mature leaf length and width �:���� )'��  Measurement 6  }'� M��  Leaf tip ) ��� M��1) 1'� 4(2(  Sharp (1), Round (2) 7  }'� ���	K  Leaf margin A) Z	1) &��"�� 4(2(  Smooth (1), Wavy (2) 8  J� ��/B�� ��\,  Inflorescence status ���#�	0 )14( #��	" )24( #��	" +* � #�	0��� +* )3(  (3) Apical (1), Lateral (2), Apical and lateral 9  J� J�� ��\,  Inflorescence shape #_�'
� )1 4(#�'* )24( �1'��� #�'* )3(  (3) Conic (1), Pyramid (2), Wide pyramid 10  J� +-�'� J� &1 	* ��\, Flower density in inflorescence �.6 +- )14( �.6'6 )2(  (2) Thin (1), Dense 11  J� L�_ ��\,  Inflorescence length �:���� )'��  Measurement 12  J� n�& ��\,  Inflorescence color ���& ��% )14( �W 	� ��%� ��'B )	* )24( ���& ��'B )34( �'�� ��'B )44( m'- )5( Light green (1), Green with red spots (2), Bright red (3), Dark red (4), Cream (5) 13  ���� J��  Fruit shape ���.- )14( )���� )24( z	���� 1'� )3(  Elongate (1), Oval (2), Fairly round (3) 14  ��� �%�6 n�&{W	� � Mature fruit peel color ��'B )14( 1&: )24( ��%-1&: )34( ��% )44( �'�( )5(  Red (1), Yellow (2), Green-yellow (3), Green (4), etc (5). 15  ���� q�D� �&�1  fruit maturity period i&1�: )14( 
	�� i& )24( i&'�1 )3(  Early ripening (1), Mid ripening (2), Late ripening (3) 16  M�� ����  Fruit tip 1&��� )04( 1&�1 )1(  (1) Not has (0), has 17  M�� $�� ����  Fruit tip type 1&��� )0 4(�XC� )� )14( ���"'� )24( J�� #��	��6 )3(  Not has (0), Point wise (1), Tipped (2), Panty-shaped (3) 18  i���%  Sinus 1&��� )04( 1&�1 )1(  Not has (0), has (1) 19  i���% $��  Sinus type 1&��� )04( d3^ +- )14( d�3^ )2(  Not has (0), Shallow (1), Deep (2) 20  ��	� !�� 	*  The shoulder slope ��� !�� )�&�1 )14( J�	- i�B Q� 	� 	0��� )24( ��	� b	� 	* ) ��� 1'� ag% � ���,3(  Having steep slope (1), End with a complete arc (2), The shoulders are raised and then rounded (3) 21  J� 'XB  Flower diameter �:���� )'��  Measurement *  #*1:	���� )�'� )&�c��-Codification for scoring   ���'%�� ����� &1  &1 ��W�� ):	%94  �"&1#��	%  1�'>�  >��   @�>�3  4�C�B140  J�	� ��'N���'%��  &1 ):	%94  �"&1#��	% 1�'� ��  @�� 2  &1 	*'�:	(, L	e�� 4�C�B150  �"&1#��	% 1�'� ��   @�>�1   � �>C�B1&1 �/%�� 72  �"&1#��	% 1�'� ��  @��2   �>�	0� &1 � �C�B17   �>C�B1 &1 #�	0� �/%�� 72  �"&1#��	% 1�'� .�� m	U��   )	*'?�	.� @	e
.�ISSR ��     ��>-�� &1 �>� & &	>-PCR  &1
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	.��%� ��� �1�1.  L�e`�PCR   :&	>�, L� :� �1	=�%� 	� 1  &1 �A&1 L��) :&� �'��W� �	?�%1ESP-600Z   	>�	6 �-'� ��	%    ' 	>>� 	>� (
�'>>�� ��	>>% i&	>>6 �*�5>6TBE  .�>>� Q>>��=� )�'>>�  n>�&  )�>��, DNA  :�Fluoro Dye   '-&	>� :� �bp100  
��>>�^ �>� ��0�) '-&	���	%  :� ��� �-'�?.�6(m	 .�� �1	=�%�   )�'>� )&�c>�&	� ���3� 	* 4 &��C�5  '* :� '��W�'���L�e`� PCR  	�2 n�& '��W�'���   � s�>D
� z[�	-  &1 ag>% Q>*	N   )	>* L�  �>� )&�c>�&	�  :� �>/� . )&�c�&	� ���3� m	3� 	*L� 4  @�� ��5/1   �	>�W� 	� �^	%100   '>g�, � 80 �� :&� �'��W�. a�^ Q��=� )	*��	� :� )&�1'�   :� �1	=�>%� 	� ��� L� �	?�>>%1  M�1�-'>>� ��	>>%Uvitec   (a�>>D?��)m	>>U�� �>>�. Q��=� )	*��	� #*1:	���� 1�"� i	%�'� ���  � 	� m�^ 1�>"�   	*�>�	�  	� !��'� ��1 m	U�� '=A � �� .  m'>� :� �>��U� )�'�  &��> � NTSYS 2.02 ��1 .�� �1	=�%�&+��&�?W� :� �1	=�%� 	� m�'�� �=" ��'�  
��>� 
:� 	� ��?�	�� ) #�	�KUPGMA1 (�  !�'y i	%�'� ��	.� 1&	-	" .�� +%& ��`��#D����N @	^[_� ) (PIC) '*   )	>*'�:	(, :� Q� ISSR �X��& :� �1	=�%� 	� PIC=2fi(1-fi)  �>� ��%	`� )33(   �>- &1  
,fi � ���'�R�� )	*��	� 1��/� #����'  41-fi  L�>� )	*��	� #����'  4 #� ��	�.   ���� �*@A� )&*� 
�� !(�+,  �� �1�1 J�D`� � ���U� &�Y�� �:���� :� a6 4	*  )'�� #3-  @	=>A �
�& #%	���1�1 4 m'� &1 	*  &�� �SAS 9.1   z[�	>- u'_ Q� !W	B &1  &1 # 1	e�5 ��?�	�� ���	C� � ���U� &�'��     
�>�:, :� �1	=�>%� 	>� 	* LSD �1�1 ���p3* .�� m	U��   �>
�& )	>*     �>W	K i	>%�'� #>%	�� �t�A�� &1 1�"�� )���:	���� � '*	Y     � J��>�� Q>� � '=>A �� 4��	�    �>��	3* � J��>.� 1&	>-	" ��	.� !��'y :� �1	=�%� 	� ��	.� a�'�	��1�1 ������ ��� )&	�� O���& 4#W��W�� )	*  m'� :� �1	=�%� 	� ���� )	*  &�� �NTSYS 2.02 .�� +�%'� m�'��&��1 !W	B &1    B*�'  ;�<: )&*� !(�+,  �>>�1 :� �1	=�>>%� 	>>�& m�'���1�1 :� J>>A	K )	>>* �>>
�&  4#>>%	�� ������  +�>�C� #DA� ��'� �.* �� 	*     J�>�) ���>� )�>��1  �>�� .(  ::� ��1�� @&	�^ ��'� �.* :-	� �	#" 4L	P� 4&��.D� #%	�	�, 4Q.�  4
�1�& Q>
�� 4#.���	��DN #%	�	�, 4&��.D� ����:�� 4&��.D� #D�D*D* 4&��.D� '=�[- 4)��*  �>- 4#�DU� 4
�1�& #D�21  �>��� 43  4
�1�&  ���� 4)&	�:	� '=�[-6  .M&	N � 
�1�& :2	� �	#"  � �	>��� Q
��  .#D`�  :2�C( �	#"      &	>�� 4#X>%�*1 ����:�>� 4#X>%�*1 #>D�D*                                                 1Unweighted Pair Group Method with Arithmetic Mean  �- 4#X%�*114  �- �19 . :2��D� �	#"  4n>���& '=�[- 4#�	*	�  .�1�1 +B& � V��* 4!�% :EA+F �	#"�b +B& � #%[�� .�'? �	#"  :EG, .)'�03W, :E'<� �	#"  �>-13  �>- 418  �>- 416  �>- 415 4  �- 4#"&	�17  � &��.D� &	�� � :E'G� �	#".)&��% +B&  �� ��	.� ����1      �1�1 ��	>.� a�'�	>� �>��U� :� ��>�, �>%1   )	>* �
�&  :� #%	��12/0  	�83/0    ��>� ��	>.� 
���� JB��K .1�� @�	=�� ������  M&	N � )'�03W, )	*   4Q>.� ��>� ��	.� 'R-��K � �� ���1    &��>.D� #>D�D* � L	>P� 4&��.D� #%	�	�,   O>%��� .1�>�   ��	>.� 
��>�� ��  ��� ���, �%154/0    L	>P� ��>� ��	.� !�'y .1��  Q>.� �70/0 4  Q.� � &��.D� #D�D*76/0 L	P� � #D�D* 476/0   � &��>.D� #>%	�	�, 4  L	P�83/0 4 Q.� � &��.D� #%	�	�,83/0  	�, ��>� �   � &��>.D� #>%	�  &��.D� #D�D*76/0 �� .��, �%1    H�I ��� �9*��� ���� J�(�#$ K �*��	 �*@A� 	 ��   
�C� )&*� !(�+,   ���U� V�	��21 #�5��  �
�&  &1 'Y� 1&�� #%	�� �>�����  )	>* ����  1�1 
	.� 4�/W	X� 1&�� �- ��� �>�����  	>*     @	=>A �>3* '>Y� :� ��) J� J�� 4J� +-�'� �" ���% 4��\,  )�&�1 (i���>% $�� � ���� i #�/� Z[���  L��") ��1�� )&�13.(     
��#I �G ISSR  �1	=�%� )	*'�:	(,  $�3U� &1 �/W	X� ��� &1 ���145 &���   J>�	B '�:	(, &1 J����N &��� 1��/� 'R-��K .��1'- ��W�� #*1:	���� MI808  	�20 &��� '�:	(, &1 J����N &��� 1��/� JB��K � MI827   	>�6   &��>�  O%��� .�� ��*	.� 1��/�&��� ��      '>��'� '�:	>(, '>* )�:�2/11   .1�>� '�:	(, )�'� #D����N 
���� MI837 494    )	>*'�:	(, )�'>� ��A&1 MI811  �MI868 490  '�:	>>(, )�'>>� :�>>A&1MI864 489  ��>>A&1  '�:	(, )�'�MI8274 86   4	>*'�:	(, '?�1 )�'� � �A&1100  �>A&1 1��.  J- #D����N �A&1'��'� ��� 1/96 �A&1  .�>� ��%	`�   )�>?W�  ���'�R�� )	*��	� &1 '�:	(, �1MI868  �MI846  J�� &1  )	*2  �3 ��� �1�1 
	.� .�%�  JB��K&��C�   #D�>���N @	^[_� )���`�  )	>>*'�:	(, &1MI868  �MI837 )�>>�  !>>��'�355/0  �358/0 � (  )	*'�:	(, &1 
, 'R-��KMI846b  �MI826 )�� 
���� 499/01�� ( .  ��?�	��     )'>�R�� )	>*&��� m	>3� )�'>� #D����N @	^[_� )���`� 	*'�:	(, m	3� O%��)PIC J-( '��'� 450/0 1��  L��")4 .(  i	>%�'� J�>>�) �D>>A	K m�'��&�>>�1 4(4 39 �>>��� �>>����� &1  �>>=* '�>>%[- ��%1 ���� )���:   :-	� #'(L�      4&��>.D� #>D�D* 4L	>P� 4&��>.D� #>%	�	�, 4Q.� ��:�� 4�	��� Q
�� 4
�1�& Q
�� 4#.���	� �DN #%	�	�, 4&��.D� ��  .#X>%�*1 ����:�� � #X%�*1 #D�D* 4M&	N 4
�1�& #D�D* #'(L�
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��  ���  (������� ����� � �
��)33�����   1  ��"� 1398   :2	�  �>-13 . :2�( #'(L�  �>-14  �>- 415  �>- 417   �>- �19 .  :2��D� #'(L� �-21 . :EA+F #'(L�   4&��>.D� '>=�[- 4)��*  ����3  ���� 4)&	�:	� '=�[- 4
�1�&6     4#X>%�*1 &	>�� 4#>D`� 4
�1�&       +>B& � #>%[�� 4�1�1 +>B& 4V��>* 4!�>% 4n>���& '=�[- 4#�	*	�L, 4�'?�b      .)&��>% +>B& � &��>.D� &	>�� 4#"&	� 4)'�0�  #'C(L�  :EG, .#�DU� #'(L�E'<�:  �-16  �- �18.       /�,1 - ���� >� /:�M 2�#"	�� � )&*� 
�� � �$�G� N*#O >� ���<'(� �$ !(�+, E'*��I4� 	 �����UPGMA  Figure 1- Dendrogram resulted from morphological data using Jaccard’s similarity coefficient and UPGMA algorithm    �$ �*@A� ;�7'&� !�:� )PCA(  V�	�� i	%�'�PCA m	B&� 4 ���� 4#�DU� 4&��.D� '=�[- 4)��*3   �>��� 4)&	�:	� '=�[- 4
�1�&6 &    4�1�1 4n>���& '>=�[- 4#>D`� 4
�1�      4L	>P� 4Q>.� 4M&	>N m	>B&� 4+>* &	�- &1 #"&	� � �'?�b 4#%[�� 4&��>>.D� #>>%	�	�, 4&��>>.D� #>>D�D* 4#X>>%�*1 #>>D�D* 4
�1�& #>>D�D*    Q>
�� 4&��>.D� ����:�>� 4#X%�*1 ����:�� 4#.���	� �DN #%	�	�,L, m	B&� � +* &	�- &1 �	��� Q
�� � 
�1�& *	� 4)'�0�  4!�>% 4#�	        &�'>B +>* &	>�- &1 )&��>% � #X>%�*1 &	>�� 4&��>.D� &	�� 4 V��* �- m	B&� .��� '�14 �- 415 �- 416 �- 417 �- 418 �- 419  �- �21    �>- � �>�� '� &�'B m	B&� '�	% :� &�1 � '?���� @&	U� &113   :� ��>"  J��) � '� &�'B m	B&� '�	%5.(    R0$  ��   >� �1 �>� ���� m	B&� #D- &�_  Q>� #>D- ��'    ���"�>�N � ��>�" #� +��C�  Q>� ��'� &1 .����  ��>�"     �>3�� z	��>3^ �>- 	>*   )'�>��'�    h&�'>6 
�'>�� � 
	�>�-	6 4��* '�Y� #�	*&�.- &1 � ��� ���`�#�   4)&c>� '�R�� #_ � ����1 @	=A �'=� 4&c� :� JA	K ���" 4���	�#3� ��W�� JA� �� ���� #*	��      ���"�>�N m	>B&� J>�	C� &1 .�>�-  �>- � 	�W�'�%� '�Y� )'���'� d_	�� � #���" �'�3�� &1 #�%	�� ��-�'6���" )�&�1 4��&�1 ��g�D�       Q>� �>�W�� '>� ��[>^ � �1�� &[%�� )	* ���" 4#��" ���" #� ��W�� ��� JA� �� ���� #�&�� )	*    �>- �>��- ��	6 
���^ �� ����� 4#*�'?3* )	*    	>� �>�	6 ��W�� )�'� #�%	�� )	*
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�& )	*  ��e� &1 +* � #%	�� �1�1  )	*'?�	.� �� s��'� )	*ISSR   @	=>A �'>=� '� )����� 1�� ( Q� &�c� �.- :� #�	� #� &�.- ���" &1 ���� #���"    �>- �'>N .��	�   �'>�� &1 �>��� �.-'�: oX% h'��� ���&   � 
	>���'* 
	�>%� �1) 
 L	% :� (
	��N�D� � 
	���% ������ )&c� '�R�� 	� J�B 	*    �>��� )	>* ���� � 1�"�� 
	3* � �%� ��� m	U�� #��1&�� )	*   �>� ��=� �- ����Q� ��*	� �� �"�� 	�   �>��� #>���"     ��>�� ��>3^ � 1�>"�� )	>*   )	>*    1 �>�� @	>(	� &1 1�>"�� @	=A �'=� :� #�	� $��� 4#��1&��  
	�>%� � #� '��=� J�	B � #/��_ z[�	-   �>����� �>3* z	��'C� .��	�    1&�>� )	>*    Q>� �1�1 +>B& �>" �� �*�56 ��� &1 #%&'�     
��-	>� .�>�1�� ��>�" h[� #6 )�'� 	* Q� ��*	� �� 
1'�     m	>B&� 
1�>� ���"�>�N 	� ���"��C �� #W��W�� )	*'?�	.� d�'_ :� ���� .�%� �1��� ���,     -	��3- �	#" ���� � 
�+$ )&*� ;�<: H�I ��� �9*��� >� /:�M �� !(�+, Table 3- Genotype grouping derived from mean comparison of morphological attributes ?*�� Row  )&*� )<:  !(�+,Morphological attribute �	#" ���3�1 Group number �	#" )�3O	  ��Groups status 1  ��&1 )��& @1	^ Tree growth habit  2  a-b 2  ��&1 $	=�&� Tree height 3  a-c  3  }'� J�� Leaf shape 2  a-b  4  }'� L�_ Leaf length 15  a-o  5  }'� �'^ Leaf width 14  a-n  6  J� ��/B�� ��\, Inflorescence status 2  a-b  7  J� J�� ��\, Inflorescence shape 1  a  8  J� +-�'� J� &1 	* ��\, Flower density in inflorescence 1  a  9  J� L�_ ��\, Inflorescence length 17  a-q  10  J� n�& ��\, Inflorescence color 4  a-d  11  ���� J�� Fruit shape 2  a-b  12  {W	� ���� �%�6 n�& Mature fruit peel color 3  a-c  13  }'� M�� Leaf tip 2  a-b  14  }'� ���	K Leaf margin 2  a-b  15  }'� m1 L�_ Petiole length 9  a-i  16  M��  ����Fruit tip 2  a-b  17  M�� $��  ����Fruit tip type 2  a-b  18  i���% Sinus 1  a  19  i���% $�� Sinus type 1  a  20  ��	� !�� 	* The shoulder slope  2  a-b  21  J� 'XBFlower diameter 3  a-c  ١HIJر HLM N OP QROSTوهWX اد[\ ]^N_`ژ b^P یWde^P ع_SN ،Wde^P ی[SP .ن دادOe` QRرWP رد_i یO1  ھMorphological attribute with more grouping number, showed more diversity among the studied genotypes.     /�,2 -  #">�S� >� /:�M 
� �$ 
�I4�MI868 Figure 2- Banding pattern resulted from MI868 primer    
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��  ���  (������� ����� � �
��)33�����   1  ��"� 1398    /�,3 -  #">�S� >� /:�M 
� �$ 
�I4�MI846 Figure 3- Banding pattern resulted from MI868 primer    -	��4-  ;�ULV�>� ���� )(� �$ #">�S�
�� ISSR  
�#$39  ��6 � N��� Table 4- The obtained information from ISSR primers for 39 mango genotypes   #">�S� ��  Primer code  !4���Sequence   (5′--->3′) � �$ /� ���3� Total band no. /�,�+� � �$ ���3� Polymorphism band no.  !��,�+� �:�� Polymorphism %  !��, �+� ;�ULV� 
��'0�)PIC( MI816  (CA)8T  12 12 100 0.404 MI823 (CT)8C 10 10 100 0.368 MI835b (AG)8CC 9 9 100 0.494 MI846b (CA)8AT 9 9 100 0.499 MI808 (AG)8C 20 20 100 0.427 MI811 (GA)8C 10 9 90 0.491 MI818 (CA)8G 10 10 100 0.488 MI825 (AC)8T 9  9  100  0.475 MI826 (AC)8C 12  12  100  0.499 MI827 (AC)8G 7  6  86  0.494 MI864 (ATG)6 9  8  89  0.492 MI868 (GAA)6 10  9  90  0.355 MI837 (GACA)4 18  17  94  0.358  93"Sum 145 140 - -  ��?�	��Mean 11.2 10.8 96.1 0.450   #>>�5�� �>>
�& )	>>* #3��>>B :� #>>%	��  ��'�1'�&	>>-'6 � ��'>>� ����* 
	*	�� &1 #����� $��� #%&'� )�'� �1	=�%� 1&�� )	*'?�	.�         4}'>� @	=>A i	>%�'� m	>B&� �>- )1�>/�� 1&��>� &1 +>* :��* �-J� ���  @	�A�e� '?�1 � ���� 4��\,  #>� #�	>%	�� #�    �>�� 4���>� #� �1	=�%� J�	B 
	-	3- 4h�&     &1 #>%&'� 1&�>� @	=>A ��N'* ��	�        .�>��	� '>��P� #>X�`� O��'>� i	>%�'� �>%� �>�3� 	*'?�	.� �����   �>
�& @	=>A i	%�'� m	B&� #�'� d�B1 ��
.� 4��[^   #>%	��   h&�'>6 ��	>.� m	B&� �- �'N �%� J�.�     4t>D�
� #K��>� &1 �>� 	� �
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�2 ��78 ��9 �	�:...     153    Genetic Diversity among Mango (Mangifera indica L.) Genotypes in Hormozgan Province Using Morphological and ISSR Markers  A. Bagheri1*- H. Hassanzadeh Khankahdani2- V. Ghanbari3- M. Askari Seyahooei4- S. S. Modarres Najafabadi5 Received: 17-06-2018 Accepted: 05-12-2018  Introduction: Assessment of genetic diversity in Mango can provide a platform to deepen our knowledge about its genetic background and determine the high quality genotypes for involving in the inbreeding programs. The high observed diversity among native landraces of mango can be used in breeding programs to produce better cultivars and utilization of these cultivars as donor parent to transfer desirable characteristics to high-bearing cultivars. Suitable mango cultivars to prepare rootstock and scion and resistant cultivars against diseases and the high yielding cultivars (with regards to alternate bearing in mango) can be recognized by better understanding of available germplasms. In the past two decades in southern Iran, the process of producing the grafted mango trees via seed culturing and grafting suitable cultivars (What has been registered such as Sindary and Langra and what has not been registered) on the seedlings has been accelerated. Therefore, studying the diversity of mango germplasms in these regions can be a good way to identify and distinguish these genotypes. In the present study, native genotypes of mango from Minab and Rudan counties (Hormozgan Province) were collected, which are mainly produced through seed and over time they have been propagated by vegetative methods based on the quality and taste and their diversity, was evaluated using morphological attributes and molecular markers. Materials and Methods: In this experiment, we studied genetic and morphological diversity of 39 mango genotypes collected from Minab and Rudan counties (Hormozgan province) using ISSR markers and morphological attributes. Morphological characteristics were assessed using IBPGR descriptor. DNA extraction was done using modified CTAB method. Similarity coefficient of ISSR markers was calculated by Jaccard’s procedure. Polymorphism information content (PIC) was calculated using PIC=2fi(1-fi) formula, where fi was frequency of the amplified bands and 1-fi was frequency of the null bands. In order to analyze morphological data SAS 9.1 software was used and the means were compared using LSD test. In addition, it was prepared a 0 and 1 matrix from morphological data and dendrogram of morphological attributes was designed using Jaccard’s similarity coefficient. Results and Discussion: The dendrogram inferred from morphological characters grouped all genotypes in eight main clades in which similarity of the dendrogram ranged from 0.12 to 0.83 with mean value of 0.54. The least similarity was observed between Almehtari and Charak, and the most similarity was observed among Moshk, AnaMG, Noghal and HalMG. Analysis of 21 morphological parameters in the studied genotypes demonstrated being of significant differences among these genotypes in terms of morphological attributes (except flower density and inflorescence shape). The ISSR primers produced totally 145 scorable bands that the highest and lowest polymorphism band were observed in MI808 (20 bands) and MI827 (6 bands) primers, respectively. Average of PIC was 0.450. The similarity for ISSR markers ranged from 0.31 to 0.90, in which the least similarity was observed between Majlesi and Charak. However, the highest similarity was observed between Gilasi and KalanMB genotypes. It was observed the differences among same genotypes grown in the various regions. In Rudan region in due to better quality of irrigation water as well as sufficient and proper availability to irrigation water, growth conditions for mango trees is better than Minab region. These differences between Rudan and Minab regions in viewpoint of growth conditions can be reason of morphological diversity among mango similar genotypes in both regions, which it has been caused to incompatibility of morphological and molecular markers. For this reason, the genotypes that are genetically similar to each other may have different morphological differences and/or two homonymous genotypes in two regions have significant genetic                                                  1 , 4 and 5- Assistant Professors of Plant Protection Research Department, Hormozgan Agricultural and Natural Resources Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO), Bandar Abbas, Iran 2 Researcher of Horticulture Crop Research Department, Hormozgan Agricultural and Natural Resource Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO), Bandar Abbas, Iran 3 M.Sc in Horticulture, Islamic Azad University, Branch Jiroft (*- Correspounding Author Email: nabibagheri53@gmail.com) ����� ���	
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D: ���� E�3 F�G...     157     �	��1- �� ��� ��� !"� #"�$%� &�'()�������  Table 1- Traits of compost that used experiment C/N pH  EC (dS/m)  �%1=� K��!���]  ʆ (g/cm3) 16.5 7.23 4.80 0.49   �	��2- +,� -�. &�'()�������  Table 2- Traits of soil of experiment location  ����/0�  Organic matter (%) #1�2�  -�. Soil wetness (%) C/N Ca2+  (ppm)  Na+ (ppm)  K (ppm)  P (%)  N (%)  pH  EC (dS/m)  3�	 4�'(�
5��6  ʆ (g/cm3) 
����%�7 ������ Treatment  3.4 22.5 3.2 9.0 2.10 59.00 1.80 0.059 8.50 0.98 1.95  )*+,- K��� .�,) ���#(��%&'( �� Control (without compost) 13.8 31.4 8.6 3.4 2.40 58.60 1.80 0.075 8.30 2.30 1.96  �� .�, )*+,-10  5�
�+7� 
� ��%&'( Soil with 10 ton ha-1 compost 13.9 33.1 8.6 3.4 2.46 59.00 1.90 0.083 8.30 2.50 1.33  �� .�, )*+,-20  5�
�+7� 
� ��%&'( Soil with 20 ton ha-1 compost 14.1 34.2 8.9 3.6 2.48 59.30 1.90 0.086 8.20 2.85 1.28  �� .�, )*+,-30  5�
�+7� 
� ��%&'( Soil with 30 ton ha-1 compost 15.7 34.8 9.2 3.6 3.80 59.50 2.05 0.100 8.20 3.40 1.10  �� .�, )*+,-40  5�
�+7� 
� ��%&'( Soil with 40 ton ha-1 compost 15.8 35.6 9.5 4.4 3.80 59.50 2.10 0.100 8.20 3.80 1.10  �� .�, )*+,-50  5�
�+7� 
� ��%&'( Soil with 50 ton ha-1 compost 16.1 36.3 9.8 4.4 4.60 59.70 2.04 0.200 8.15 4.40 1.07  �� .�, )*+,-60  5�
�+7� 
� ��%&'( Soil with 60 ton ha-1 compost 16.8 40.4 10.4 4.45 4.60 60.01 2.28 0.400 8.00 4.40 1.06  �� .�, )*+,-70  5�
�+7� 
� ��%&'( Soil with 70 ton ha-1 compost 17.2 41.3 11.3 4.4 4.60 60.06 2.30 0.460 7.80 4.40 1.07  �� .�, )*+,-80  5�
�+7� 
� ��%&'( Soil with 80 ton ha-1 compost 17.4 41.5 11.6 4.4 4.60 60.06 2.28 0.460 8.00 4.50 1.07  �� .�, )*+,-90  5�
�+7� 
� ��%&'( Soil with 90 ton ha-1 compost 17.6 40.3 11.8 4.2 4.71 59.04 2.30 0.440 8.20 4.90 1.08  �� .�, )*+,-100  5�
�+7� 
� ��%&'( Soil with 100 ton ha-1 compost 
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!��  R�%,K-L�� ��+���    -
 �/�%J
 $/� �%,  2
��M $� .��� ���
-R�@��  
�e�-�#  �:��73,  E�8r��%� $3�
 �� ���w�  � ?�%' 4?��  �� �� ��- ?��( h*���-L8-  9%J$3�
!��  �%, �=� $� {%c  �!�� ��'M �/=� 
� �%g%� ��%J
 �- R.�, �� !�/� 5����  � �:( ?��c+�- .�,~\�-%�  ��%J
 ZsgR�+3��  Z�:+g- K�7�-  �-�73, ) ���� ^�-�8 -
15  �16.(     �	��3- �C�D:�� <A7 �� +>�E &�F15��� ��	G:��  ���� &� > �F0�H��IJ ��7 C%��� ���� ����  .�	�  Table 3- Mean square that obtained by analysis of variance for studied traits of tall fescue grass in first experiment.   3�� <=" �>�� Percentage of emergence 3�� <=" #?5" Rate of emergence  #� �� 
5'1 Visual quality  ���� 
���� df   L1�M�5��N7 S.O.V  8.36**  1.08** 0.69** 10 ��%&'( Compost 1.61  0.05 0.16 33 �\, Error  1.36 3.10 5.09 - 	��� 2-���w�   CV (%)  :**�:b� [\� 
� 
-�1         �0
�            ns :��z �:b�
-� ns: non-significant               **: significant in 1% level       
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5'1 C%� �IJ ��7�� .  Table 4- Mean comparisons of effect of compost on percentage of emergence, rate of emergence and visual quality of tall fescue grass.  3�� <=" #?5" Rate of emergence (seed/day) 3�� <=" �>�� Percentage of emergence #� �� 
5'1 Visual quality 
����%�7 ������  Treatments  8.27 a  95.75 a 8.42 ab (��%&'( �� )*+,- K��� .�,) ���# Control (without compost)  7.27 cd  93.50 b-e 7.85 b-e  �� .�, )*+,-10 
�+7� 
� ��%&'( 5� Soil with 10 ton ha-1 compost  7.05 de  93.00 c-e 7.97 b-d  �� .�, )*+,-20 
�+7� 
� ��%&'( 5� Soil with 20 ton ha-1 compost  6.97 d-f  93.00 c-e 7.50 de  �� .�, )*+,-30 
�+7� 
� ��%&'( 5� Soil with 30 ton ha-1 compost  6.80 e-g  92.25 ef 7.55 c-e .�, )*+,-  ��40 
�+7� 
� ��%&'( 5� Soil with 40 ton ha-1 compost  6.66 fg  92.00 ef 7.32 e  �� .�, )*+,-50 
�+7� 
� ��%&'( 5� Soil with 50 ton ha-1 compost  6.54 g  91.00 f 7.92 b-d  �� .�, )*+,-60 
�+7� 
� ��%&'( 5� Soil with 60 ton ha-1 compost  7.59 bc  94.75 a-c 8.10 a-c  �� .�, )*+,-70 
�+7� 
� ��%&'( 5� Soil with 70 ton ha-1 compost  7.68 b  95.00 ab 8.22 ab  �� .�, )*+,-80 
�+7� 
� ��%&'( 5� Soil with 80 ton ha-1 compost  7.51 bc  94.50 a-d 8.65 a  �� .�, )*+,-90 
�+7� 
� ��%&'( 5� Soil with 90 ton ha-1 compost  6.89 ef  92.75 d-f 7.55 c-d  �� .�, )*+,-100 
�+7� 
� ��%&'( 5� Soil with 100 ton ha-1 compost  5�@ ���!�� !-
-�  O�-��f�  �*+,- R.�+3� ����:b�!
-� [\� 
� 9�'+�- 5 �� �0
�  K%��� �- ?��c+�-LSD �� �@��7� .� 
-�  Means that have a common letter, have not significantly different together at 5% based on LSD test.   I*�!�
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 ��:+8�4 
-��
�'��   �:/� �7/3, ���#  ��%&'( 
-��� 
�90  
� 
�+7� 
� 5�$�����   �/� ���/�  ����/��  �:� N>+=� I%\� 
� ��%&'(�73,  $��
 
�!��a��  �8�4 
-��  9��g)6.(     �	��5- <A7�� ��	G:�� �F0�H� ���� &� >  C%��IJ ��7�� ���� ����  .8	�  Table 5- Analysis of variance for studied traits of tall fescue grass in second experiment.   9%J d%'F�$3�
 total length of root  ���=� e�%+�$3�
 average thickness of root  ^F�$3�
 volume of root  f3, K��$3�
 drought weight of root  [\�$3�
 level of root  
� $g!�-�� df  r��:����w� S.O.V 34286700 **  0.032 *  0.534 **  2.95 **  12286730 **  3 ��%&'( Compost (C)  810931969 **  3.60 **  3.10 **  36.68 **  135151141 **  2  �:��73, Drought stress (D) 26156567 **  0.027 *  0.357 **  0.924 **  4060353 **  6  ��%&'( ×73, �:�� C × D 425215  0.009  0.023  0.060  389336  36  �\, Error 1.58 7.37 5.65 4.74 1.81 - 	��� 2-���w�   CV (%)  :**�:b� [\� 
� 
-�1  :*                    �0
��:b� [\� 
� 
-�5                      �0
�ns :��z �:b�
-� ns: non-significant               *: significant in 5% level                    **: significant in 1% level    �	�� 6- &�I���� C�D:��� 5P� +1��!� #"�$%� 	 �M7 /�). 51 
	� &� > ���� �F0�H�  C%��IJ ��7�� ���� ���� 8	�  .  Table 6- Mean comparisons of interactions of compost and drought stress for studied traits of tall fescue grass in second experiment. ��%&'(  compost (ton ha-1)  �:��73, drought stress 
 [\�$3�  level of root (mm2)  f3, K��$3�
  drought weight of root (g/pot)  ^F�$3�
 Volume of root (mm3)  ���=� e�%+�$3�
  average thickness of root (mm) %'F� 9%J d$3�
  total length  of root (mm) ���# control �:� E�M Without stress  32275.7 g 6.89 a 2.44 d 1.72 a 34041.8 f  *� �:�^� Moderate stress 32571.0 e-g 4.18 c 2.52 d 1.35 b 41777.0 d   �:����# Severe stress 36039.7 c 3.58 d 4.01 a 0.64 d 54606.0 a 70  �:� E�M Without stress 32290.0 fg 6.88 a 2.42 d 1.72 a 34480.8 f   �:�^�*� Moderate stress  33103.3 ef 4.23 c 2.48 d 1.35 b 41650.8 d   �:����# Severe stress 37180.7 b 3.61 d 3.05 b 0.73 d 48063.0 b 80  �:� E�M Without stress 32293.5 fg 6.90 a 2.39 d 1.73 a 34393.5 f   �:�^�*� Moderate stress  33116.5 e 4.28 c 2.44 d 1.36 b 41630. 0 d   �:����# Severe stress 37231.0 b 3.65 d 2.92 bc 0.77 d 48022.5 b 90 �:� E�M Without stress 32302.8 e-g 6.91 a 2.34 d 1.73 a 34247.8 f   �:�^�*� Moderate stress 34867.0 d 5.25 b 2.40 d 1.36 b 40332.0 e   �:����# Severe stress 40714.3 a 5.55 b 2.79 c 0.99 c 43425.3 c 5�@ ���!�� !-
-�  O�-��f�  �*+,- R.�+3� ����:b�!
-� [\� 
� 9�'+�- 5  �� �0
� K%��� �- ?��c+�-LSD �� �@��7� .� 
-�  Means that have a common letter, have not significantly different together at 5% based on LSD test.  
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��)33�����   1  ��"� 1398    Evaluating the Effect of Mixing Different Amounts of Municipal Solid Waste (MSW) Compost with Soil on Root Properties of Tall Fescue (Festuca arundinaceae Schreb.) Under Moisture Stress Conditions  M. Sadat Farizani1- H. R. Khazaie2*- Gh. A. Gazanchian3 Received: 28-07-2018 Accepted: 02-02-2019  Introduction: Significant impact of green space in the beautification of urban space and creating attractive face for cities has caused to per capita of urban green space be introduced as an important factor in urban development, especially in metropolitan areas. Meanwhile, the important role of covert plants, especially lawn grasses, in creating green spaces has caused to add quickly the area of these beautiful plants in the cities. On the other, existence of plants with high water requirements between the lawn grasses, have created limitations in terms of water requirements supply. The grass planted in the country is mainly from imported seed types that are not so compatible with dry and semi-arid conditions in our country. Sometimes from this point of view, they create limitations in terms of water supply. Hence, given the limited water resources in Mashhad city and the grass surface area in this city (which is more than 400ha), attempts at the removal of this limitation are necessary. Thus, this research was done with aim of evaluating the effect of mixing different amounts of MSW compost with soil on some root properties of Tall Fescue native grass, under moisture stress conditions.  Materials and Methods: The present study, was conducted in the form of two experiments, in research greenhouse of Ferdowsi University of Mashhad in 2016. The first experiment was conducted in a completely randomized design with four replications. The experimental treatments consisted of ten different levels of compost mixing with soil (10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 ton ha-1) and control treatment (agronomic soil without mixing compost). According to the results of the first experiment, three superior compost ingredients were selected and included in the second experiment. In the second experiment, these were considered, three values of 70, 80 and 90 tons of compost per hectare plus control (no compost consumption) as the first factor and three levels of moisture stress of 25, 50 and 100 percent of field capacity as intense stress, mild stress and non-stress, respectively as the second factor. They were compared in factorial pattern by a completely randomized design with four replications. So that, their effects should be investigated on some of the characteristics of the grass root of Tall fescue.  Results and Discussion: The Results of the first experiment showed that the amounts of 70, 80 and 90 tons per hectare increased significantly the percentage and the rate of grass emergence due to increased fertility and higher water holding capacity and in these treatments, the positive effect of rising water holding capacity has been dominated on negative effect of electrical conductivity of the soil and this topic has led to an improvement in the percentage of grass emergence in these treatments. Furthermore, in the amounts of 70, 80 and 90 tons of compost per hectare, the bulk density of soil significantly decreased and the C/N ratio dramatically increased. In the second experiment, the interactions between different amounts of compost and drought stress levels were significant on all studied traits of grass root. So that, with increasing drought stress severity in different amounts of compost, characteristics of total length of root, volume of root and level of root would be increased and traits of drought weight of root and average thickness of root would be decreased. The results showed that in the treatment of 90 tons of compost per hectare, the plant has understood less level of the stress due to increased water holding capacity. Therefore, the lower part of the dry matter allocated to the development of roots.  Conclusion: By increasing severe of drought stress characteristics of total length of root, volume of root and level of root were increased and traits of drought weight of root and average thickness of root were decreased, it seems that tall fescue grass cleverly has tried to deal with for confronting drought stress with target of increase the amount of moisture available for itself. Also, based on the findings of this study, application of 90 tons of compost per hectare significantly improved root studied traits for tall fescue grass in drought stress conditions. Therefore, using this amount of compost for tall fescue grass in low water conditions and occurrence of moisture                                                  1 And 2- Ph.D student of Crop Physiology and Professor, Department of Agronomy, College of Agriculture, Ferdowsi University of Mashhad (*- Corresponding Author Email: Khazaie41@yahoo.com) 3- Associate Professor in Forests and Rangelands Research Department, Khorasan Razavi Agricultural and Natural Resources Research and Education Center, AREEO, Mashhad, Iran ����� ���	
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