
���� ���	�
 ��
� � ����� �����  ���20  �����3 �� !�"# 251 �& 262 )8139(  

 �,�-�./�0"�  

 

��� ����	
  ��
����� ��������������� ���� ��
������ �  ! �	
������	"#� 

$�% &�'��( � �)"�*+� ,-	# �)��.�& /�	��� 0���#��1   
Effect of Different Levels of Nitrogen, Vermicompost, and Nitragin on 

Morphological Characteristics, Greenness Index, and Yield of Strawberry 
under Greenhouse Conditions 

 

���� ���	� 
��� 
������ ����� ����* � ����� �����	�� ����  2  

  

23�'4  
  123 #��
 �45�6 � �,7 #�"3�8 6� �3� 42��8 9"�8 :�����/ #6���08 �
 �
�� ;,�2 <�=�� �>,�& � ���>�>� #�"3�8 3�
�

 .12� ���& 3���0���67� ���@�A���� �>B�& �2��
 #��
 #��
 �C��4>� ���>�>� 3�8 � D�C��4>� � 12�E�8  �F�
�GF�#�" 

H�& ����I��� J����7 ;K� �
 L���48�� H��! � M�N O,�K �3�
L��8��N ���� ���P& �2 �
 ��3�=& ��48�� .����� �"�C��4>� L 

)� ! :50 :75  �100 �C��4>� ��4P" �3 ��A��>8: �
 <3�R� O>&�&� ! :75 :5/112  �150 ��>�����A �" �3 �C��4>� ��A :(

����) 12�E�8� ! :5/0  �1 P��� D�C��4>� .3�
 (T>-�& ��� � T>-�&) D�C��4>� �45�6 3�8 � (��6� �!�3� ��>� L8 3� �5/8% 

 .3�3 9��V��) ��>� L8 3�P��� D��40>
8/71 ��A �3 ����A3�
��8 �
 (  ���>&75 �4>� ��4P" �3 ��A��>8 :�C�5/0% ���� 12�E�8

) �7 D��4�8 � D�C��4>� �
 T>-�& �3/13 ��A �3 ����A�40>
 .3�
 �"�� ���>& 6� (�" ����� W0F �6� D�) ���06/6 �A����A �3 � (

 ���>& 3�
��8 �
100  �3 ��A��>8 :�C��4>� ��4P"1% ���� D�C��4>� �
 T>-�& � 12�E�8�
123��7H�& 3�P��� � ��� . �
 :�I���

 3�
��875  �C��4>� ��4P" �3 ��A��>8�
����" ���� � D�C��4>� 3�
��8 �
 �5��-� �3 :12�E�8100  �C��4>� ��A��>8�
 :���X
&

 .3�
 �
�0�3�
��8 #�"3�8 �45�6 ������&  D�Y�9��V� A 3�P���:��> 9"�8 Z��
  6� �3� 42� [�=�8 �
 ���>�>� #�"3�� ��V>

25% .3�� 

�"� ��# :���%& H�&D�C��4>� :�45�6 3�8 :�C��4>� :�I���: ����12�E�8.  

/�35� 

  H�&�I��� ) ananassa Duch.×Fragaria(  ��>& �
 ]�R4�Rosaceae  ^
� �Fragaria ��>� 6� 12� ����
�� #�" 1,�_ �3 �8

 ��>� 1��3�
 ���6 :<�4R� ]N�
� �3 � �,��R�6� 10X��3�� �F��� .12� ����>& L���� �& ������  �6������#���
� �
 ���& `�F #�"

�
��� ���@�A 108 �
 ���K� #�9>/) 3�8 L=� 6� a��F �3 �I��� H�& �>,�& � �3�8 J�8D�� .( <�=�� �
L>,3 :�b� ;RN � 

H���4�� �2��� 6� D>��4�� :�7 ��I��� �� 3�F �3 ;�C� ���c	 ��>�>��" � � �3 ��X� ��>/ �3�8 ) 12�11( ��6 Tb2 9��V�� .

H�& <�=�� 108) 12� ��6�
 �3 <�=�� D�� #3�=4K� 1>�"� ��
"3 ��0� ��08 �3 �I���10.(  

 

 1-  :1����3 f���&6/6/97                                               :g��c/ f���&6/9/97  

2- �
 O>&�&9��3�4F��7 2�
���8� ����: 0��3��> 3�42� ���� ���	�
 ���� 9@
 3�42� � h�F ���� 9@
:� 0��36���08 ��P# � ��I0��3:6��> :6��>� �����.  

 *��
5��� :<�j5� 15/ W>���4P,�) :mehdizarei@shirazu.ac.ir.(  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

3.
5.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-1

0-
20

 ]
 

                             1 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.5.6
https://journal-irshs.ir/article-1-292-en.html


���-� ;k�K ����P�" �  

 

252 

  �C��4>� 6� ���� ���"�=
� 12� �8 ��"�>A �3 ���& ���3#�" 1>,�R� 3�F 
� �7 6�>� ����3. #�"3�8 �C��4>���3 6� ��� 

g�45A �����#�" ����" � �>,�& �3��#�" �&���>"�
�8 �40>
 �
 9��V�� Tb2 D
�8:#�>A �3 9��V�� 3�P��� Hl�=�� #6���08 

9-� >�X������. 9��V�� �3 ���-� �C��4>� h�F �� �X
& �
 ��� :��>A �P�
 �
 1@���2�
� �"�>A V>� >Bm&� ) 3��35.( 

  �
 �>,�& 9��V�� ��n
�<�=��#�"  #3�R4� ����6 H�>��� :Tb2 �_�� �3 #6���08�
���  H��! ���>�>� #�"3�8 [�=�

��1>,�R� D�� ��>4� .3�>A�N �" <�2�A3�,7 ����
 :�>F� #�" � �b>�� 15�6 #�"�
 �8 �3�
 h�F � o7 p
�
� �A3�,7 �.��

��>��6
�
� �
 �����5�� ���c	 pgq& ��n
� D�� �
 .12� �3�3 ���K ���X& 3��� �� #�0
 �R��� 1�q2 � �4��� ��� �" #�"

�3�45A��
�l7 [c_ � #6���08 Hl�=�� :h�F 1> >8 3��X
 #��
 O2�
� #�"��P"�� D4��� [�" �
 #���� 6�	7 �"  .12�

 D�� 9"�8�	�	3#�" 9��V�� �
 ��I�" :�b>�� 15�6 
 �
�6�>� ����6 ��"�>A 3�P��� �g�� #�>A��8 ���� 6� .12� D��� #�"

g�� D�� h�F <�R� � ���6 �R��� �
��6�� � �2��
 �"�
�7 6� �3� 42� � �
�3�2 #V8�F ��������V�� ���2�
� ��n
� �"�
 ���
�

) 12� �45�6 3�832 .(�=�
� �45�6 #�"3�8  �
�3��#�"  �,7�
123���7  � ���3 #�"3�8 6����5/ #�" rqN� �"�>A

���3��: �>,�& �P�
#�" �
123���7  �� �C��4>� 1>�s& �
 t��&�� �3 ��������V�� 1>,�R� 6���� J�423 L
�K  � � 5��I�3 

#�"�=
� �� 1>,�R� h�F �3 �8 ���c	�� L��� V>� �� �

8) 3��1 .(��� 6� �P���/ #6���08 �
 �
�>423 #�" 6� �3� 42� ���

 D>��& �3 �8 12� ���������V��#�"�=
�  ��>A ���c	 ��X� 9-��� � �� �

8)14.(  

   ��>A ��� h��� #�"�48�
�V���
���  � J��>2�
 :J�����3�2 :�48�
�&6� :��>���E2�67��>	 �B�#�"  3�P��� 3��X
 �
 �4�s�

) ����3 ��>A21 �3� 42� �
 �8 �45�6 #�"3�8 6� �P� .(#�48�
 D�� 6��� �>,�& �" L��� 3�8 D�� ��B�� �3�� .12� D�C��4>� :3��

#�48�
.12� J�����3�2 � ��>���E2�67 :�48�
�&6� #�" ���A#�" v�4@� J�����3�2 �3 <�4
8 L���� �V����>
 9-� .����3 

#�48�
 :�48�
�&6� � ��>���>E2�67� � 2�V�� w>�� �3 �C��4>� ��

8 1>�s& #�" �
45" �0� ������& �81F�2  �xR
 a��@42� �

�3��#�" �45�6 <�R� ����3 �� �� �0�� ��� 9��V�� Z��
 �8���� )31.( �0"�./ �3  Youssef ) ����P�" �38 (��>
  �8 �
4��3

&�
 y� &�� 9��V�� O�2 ��A ;��� �����3 ��>A �3 �48�
�&6� � ��>���E2�67 #��_ �45�6 #�"3�8 6� �3� 42� � ��>� L8 3�P��� :�

����� W0F �6� ����" #�" .�� ��>AJ�2� �
 ��F 9���67) ����P�" � <34�45�6 #�"3�8 �
 T>-�& (  � D>58��4>� :D�C��4>�

� 5��>
 �
 �
 �2�423 9��V�� L>,3#�"�=
�  9��V�� Z��
 �C��4>� �.�� �
 ���c	�I
�V�2 GF��  � D��40>
 .�� ��
8 �3

 D��4�82 GF���I
�V� �
 ��
8 �
 O>&�&4/36  �4/30 .�� ��"�0� �"�� � D�C��4>� �3  

  ������ rqN� #3�8 �
 12�E�8���A Hl�x� 6� �8 3����8 6� `�F #� �8�F #�"�
123 ��� ��7 W� �4@>�7 �45�6 

��>5
 <�R� 6� #�48�
:�" ;�V�7:�" #���-
 :�"�>A 3�8 ����>_ � <�5E8#�" ��8 �8�F �����
 �8 O�2 ���3� ��V�& �3��#�" �,7 

h�F � 1��0>/ 1>,�R�#�" �
��P>� �3 �45
 108 ��>A ��3�� )19���� 6� �3� 42� .( �����/ #6���08 �3 12�E�8��V��  �


 z��K) h�F �> � ��������V�� 1>,�R� � 1���_ 9��V�� - ��� 1X� �3 (H� 5� ��

8 L_ ��������V�� � �0�� ��"#�"�=
� 

 ��"�>A 6�>� 3��� ���c	3��X
 O�2 � �3�8 L�� <���� ;>2�4/ � � 5� :�C��4>� �
��� �� ����6 ��>A 3�P��� � ���) 3��16 .(

 3�
��8 �I�3 9"�./ �330 �
	 12�E�8 ���� ��4P" �3 D& �6� � {�
 L>����8 #��4�� 3��X
 Z��
 V�2 �>
�, ��>A �3 ���

) �� �|"�>A W0F12.( ����"�>A W0F �6� 12�E�8�	�
 � ����6 v�4@� ��  �� H��! �
�
R� ���>& �
 �5��-� �3 #��3

 �"�� 9��V��3�3 )22.( ;"D>
} �� ��"�0�12� � H�& W0F �6� 9��V�� Z��
 12�E�8 ���� 3�
��8 �8�� �I���) 3��16.( 

�7 �-> �& �3� 42� � ����>� #�"3�8 [�=� 9"�8 ��n
� �
":�45�6 #�"3�8 �
 �  �B� �2��
 [�" �
 9���67 D��Tb2#�" 

 :�C��4>� v�4@�����12�E�8  � �
 D�C��4>��A.��#�" 1@���2�
�  �P"7 h�F W� �3 �I��� H�& �I
�V�2 GF�� � �����

��.  

&��� 6�� �	
  
   D��9"�./ h�F ���� 9@
 ���@�A �3  6��>� ��I0��3 #6���08 ��P0��3�
 9� H��.1��A ����� ��� ��"�>A H�&�I��� 

J����7 ;K� �3 ���@�A �3 w���� ��� �R>�N )1-s 2-µmol m800> (��3 �#  ���6��2± 25 � #��3 ����� 2±16 ���3 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

3.
5.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-1

0-
20

 ]
 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.5.6
https://journal-irshs.ir/article-1-292-en.html


�4>� � 12�E�8 ���� :�C��4>� v�4@� M�b2 �>B�& �2��
��
 �C...  

253 

J�>5�2 .�
4��� g���/ 9���67 �
H��! L���48�� �3 O,�K M�N �
L��8��N ��3�=& �
 3 ���P&  �p�� �3  �
72 ����A ����  .��

48��#�"�� 9���67  �C��4>� L��� ���� p�
� 6� ��X} �3 Tb2� !: 50: 75� 100 �C��4>� ��4P" �3 ��A��>8 �
) <3�R� O>&�&

� ! :75 :5/112  �150 ��>� ��A  �C��4>�(����A �" �3: 3�8 ����12�E�8 L��� � !: 5/0 � 1% ��6� �
) <3�R� O>&�&� ! :

15  �30 (����A �" �3 ��A � �
��83 3�8 �45�6 D�C��4>� �
 �3 Tb2  (��4P" �3 �4>, W�) T>-�& � ��� T>-�& ~�0� �
 .3�
 3�8 

D�C��4>� 6� 18�� ����6 ���>�>� #��7�� #�����F ��. (D>48�
�&6�) D�C��4>� #��_ ������#� 6� D��&�B�� �48�
##�" 

1>�s&��

8 �C��4>� L_ �H� 5� ��

8 �3�� .12� ��B�� �7 L��� ���A #�"#�48�
  � J�����3�2 :�48�
�&6� ^
� 6�

��>���E2�6� �����
 � 3��R& �4F�� ���6 6� �" W� 6� #�48�
�" �3 W� ��>��4>, 6� <���� �3 �
 ���& 10" �4F�� 12� )6( .D�� 

�48�
#�" ��V�� �
 ���3 �3�
 1>�
�K 1>�s& �C��4>� #� 5�&� � L_�A�

8 � 5� 1>�s& ��� �3 :h�F �
 T��& �����"#�" 

h��� :��� ;�V�7#�" �4�7 :�R>�NW>&�>
�" � O>8�&#�" O��� ������>2 g�45A 9@
 :����" 1���-� �
 L���� #���>
�6 � 

�"�&��� �3 ��>A ��3��. �0�� #�4F3 ��"�>A�45,�X� 6� J����7 ;K� �I��� H�& ��� ��3 ��#���& pK�� �3� F  :��X� ��42�X�

 �>X&��. �3 D�� 9"�./ 6� h�F ��P0��3 #�2 ���� ��� �
 Fine, mixed (calcareous), mesic, Typic Calcixerepts �3� 42� 

 ���F�
 �8 �A.��#�" h�F ���V� 3��� 9���67 �
��� ) �4����>" g�� �
 h�F 1��
24 �,7 �3�� :(�
  �
 9��58� g��

W>���8 �>2���� �
 �3�8 �4>& ^E2 �) H� ,�2 ��>���727 : (pH  h�F y���� �>�F �3�
3��4P,� ��>2� �0>�) #�37 1>�
�K � (

) y���� ���=� �3 �P��4P,� 1���"30(�
 ��>2� �
 �3� 42� L
�K � 5� :) ;��2 H�

�829(  #�� � V
I
� :^� :D"7 1n�	 �

���=� �
 ��� #�>ADTPA )25 (�
��&� oc� ��I423 ��>2� � ;>2�4/ �
��>2� 1k��K w2�& ��I423 ��R� �
2<�� CORNING 

40 R&D>> �� �8 �3 <��� 1 ���7 .12�  

  

 <���1- �A.��9���67 3��� h�F ���>�>� � �P�V>� #�". 
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Table 2. Properties of the used vermicompost. 

 �,7 �3�� �,7 D
�8  L8 �C��4>�     #�� D"7   V
I
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OM OC TN Zn Fe Mn Cu 

Percentage % mg.kg-1 dS.m-1 

58.18 33.75 2.9   110 139 7.14 236 1.16 7.9 
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 ��V>�5/2  � h�F ��A��>8 �3 ��A ��>�

 D"7 ��42�P2 p�
� 6� D"7�
  ��V>�5 �.�� �3�V�� h�F ��A��>8 �3 ��A ��> ���� � �C��4>� #�"���>& 12�E�8.�� <����  �3

����A �" �2 ���A��>8  �bK �
� y� &�� &�& �
O> 17 � 20 :�4�>4��2 W�  �I��� H�& �&�
2 �A�
  D�C��4>� � �4��8�
����"  o7

 #��>
7���Y�  .�� ��� W� � ��4
� ��_�� �3 �3 D�C��4>� ���>&.�� <���� 108 6� ^/  D�C��4>� 3�8 �3�
 �B�� 6� ��
>�N� 1X� �3

#�2 �3 �": �>X& �6�& 3�8  �
��P>� 1>R�� �7��3�A �2��
 � . ��"�>A #��>
7 1��3 ����3 �3�
��>2� �b-� o7 �  �_ �3

) ���V� 1>���FC) (O��-& �
 560 ���> ,�4>( .�� ����� ��>� 9���67 H�� �3
 ��>2� #�"��7 �6�& �6� � 1��3�
 ;n
� ��N�" 

��3�A 1�B .;"D>
}  .�� 1��33�� � g���� ��>� �" �3 �K�
� 3��R&3��R& LA D��7 �" �3 �� g���� �&�
 �I
�V�2 GF�� .

4 H�& 1��8 6� ^/ ���
 �I����L>����8 ��>2��423 �4� <��  SPAD-502  .�� #�>A �6����9� �� 1��8 f���& 6� ^/ ��� ���

�3 ��7 �3 � 1��3�
 ��>A ����" #��3 70 ���3 :J�>5�2 �& 1
�B ��� �6� �7�" .�� D�6�& ^E2 � W0F 3�3��" �
 �3� 42� 6� 

 ��V�� ���SAS �@5� 4/9 DP��3 ���67 �  Tb2 �35 % .���� #���7 L>��& � ��V�&  

78  � 9�	��  
  V�&�� ���^��� �3�3 ��0� �"3�3 � �B� �8�C��4>  Tb2 �3W�  �!�3� 9
P�"�
 ��C��4>  �����12�E�8  Tb2 �3�
/  �!�3

 3��R& �
LAD��7 
R��� ��3� .���
3��R& LA �3 LA7�D� w-� 3�
��8 �
 ��C��4> �
R���3 �� )�3�3 �" ��0� �3�3 ��0� 12�.( 

L��� �B� �5��-�) ��!� #�"<���3�� ��0� (�-� �3 �C��4>� 3�
��8 �8 �"3LA 3��R& D>I��>� :�C��4>� � ! Tb2 �
 �5� �� D��7

 �2 D>
 ��� :12� �3�3 9��V���
R� H�� & :�C��4>� #3�
��8 Tb2 .��3�I� ��"�0� #��3�C��4>� ,�& O�2 3�8 �3 3�����> 

2�#�"�> �
>�7 � D>j&��/ �"  �3�
��8 X
�
>  �7����" �
 ���2 #�"�=
� �c	�� �V�� �39� "��A� "3��
 �� A��> B�&�>  �"��F

1��3 )23(. ) ����P�" � D��,� a�&34�F�� 3��R& :���=� �C��4>� 9��V�� �
 �8 ��3�8 g��VA ( #�"LA��
"3 LA �3 #����

 �"�� ���>& �
 �5��-��
 ��V>�4/33  [�=� �
 LA 3�P��� D��40>
 � 1��� 9��V��150  ��4P" �3 �C��4>� ��A��>8�
123  .��7

��8���� 3�
�
R� �B� V>� D�C��4>� � 12�E�8LA 3��R& �
 #��3 D��71���� . #�"���>& �8 �� G@0� �I�3 9"�./ �3 �,�

#�48�
 :D>58��4>�#�48�
 �
 D>58��4>� �45�6 3�8 �4@>�7 :H� 5� ��

8 L_ #�" 3��R& 9��V�� Z��
 H� 5� ��

8 L_ #�"

LA) �� ���
�
 �3 D��79 .(�5��-� D>I��>�#�" 9
P�"�
 �C��4>� � D�C��4>� �
 LA 3��R&D��7 �3 <��� 4 �
 �
�F ��0� 

���"3 �8 �
 9��V�� �C��4>�  3��R&LAD��7 �3 H�& �&�
�I��� �� 9��V���
 T>-�& � �
�� 3�8 �45�6  �7 9"�8 O��� D�C��4>�

��D��40>
 .3�� 3��R& LAD��7  ���>& �
 t�
��75 ��A��>8 ) D�C��4>� �
 T>-�& ��� � �C��4>� ��4P" �377/3 �7 D��4�8 � (

) D�C��4>� �
 T>-�& � �C��4>� 3�
��8 ��� �
 t�
��66/2�� (D>I��>� �5��-� .���
 #�"9
P�"�
 ���� � �C��4>� �
 12�E�8

LA 3��R& <��� �3 D��75 �� ��0�LA 3��R& D��40>
 �8 �"3���>& �
 t�
�� D��7 75  3�
��8 ��� � �C��4>� ��4P" �3 ��A��>8

�������� � �C��4>� 3�
��8 ��� �
 t�
�� �7 D��4�8 � 12�E�8 <��� �
 ���& �
 .12� 12�E�86 L��� 9
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 3��R& D��40>
LAD��7  ���>& �
 t�
��100  :�C��4>� ��4P" �3 ��A��>85/0% ������4>� �
 T>-�& ��� � 12�E�8 �
 D�C5/116% 

�� �"�� �
 1�5� 9��V��.���
  

 

 <���3- L��� �B� ��!� #�"�A.�� �F�
 �
H�& �I
�V�2 GF�� � W�C�,����� #�"�I���.  

Table 3. Effects of main factors on some morphologic features and greenness index of strawberry ( cv. Aromas).  

L��� �" Tb2�"  
& 3��RLAD��7  �3

�&�
  

 �K�
� 3��R&

��>� �3  

 L8 3�P���

 �3 ��A) ��>�

(����A  
 GF��

�I
�V�2  

 ����� W0F �6�

 �3 ��A) ����"

(����A  

Number of 

inflorescence 

per plant 

Number 

of achene 

per fruit 

Total fruit 

yield (g per 

pot) 

Greenness 

index 

Shoot dry 

weight (g per 

pot) 

Factors Levels 

 ��A��>8) �C��4>�

 (��4P" �
 

0 2.72b 342b 20.9d 35.8b 2.20d 

50 3.50a 465a 44.9b 41.8a 3.94c 

75 3.61a 500a 51.7a 42.6a 4.58b 

N (kg ha-1) 100 3.66a 497a 41.6c 42.4a 5.22a 

����12�E�8 
0 3.41a 457a 38.4b 40.1b 3.88b 

0.5 3.50a 435a 41.7a 40.0b 3.76b 

Vermi 

compost (ww) 
1 3.20a 467a 3902b 41.9b 4.32a 

 D�C��4>� 

 T>-�&

inoculated  
3.46a 437a 38.2b 39.9b 4.00a 

Nitragin     T>-�& ���

non 

inoculated 

3.27a 464a 41.3a 41.4a 3.97a 

*Means in each column with the same letters are not significantly different using Dancan's Multiple Range Test (P≤0.05) 

 Tb2 �3 DP��3 ���67 �
 #���7 ���, 6� �
45" h�40� [�_ W� #���3 ��42 �" �3 �8 #3���� *5% �
R�.�
��
 ��� ��3  

  

 <���4- � �B� 9
P�" �
  D>I��>� �5��-�D�C��4>� � �C��4> �
 �A.�� �F�
�I��� H�& �I
�V�2 GF�� � W�C�,����� #�".  
Table 4. Mean comparison of interaction between nitrogen and nitragin on morphologic features and greenness 

index of strawberry. 

�A.�� D�C��4>�  
 �C��4>�  

Nitrogen (kg ha-1) 
Feature Nitragin 0 50 75 100 

 3��R&LAD��7  �3

�&�
 

T>-�& ��� 

 Non 

inoculated  
2.77bc 3.66a 3.77a 3.66a 

No. of 

inflorescence 

per bush 

 T>-�&

Inoculated  
2.66c 3.33ab 3.44a 3.66a 

��>� �3 �K�
� 3��R& 

T>-�& ��� 

 Non 

inoculated  
273d 442bc 527a 508ab 
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Number of 

achene per fruit 

 T>-�&

Inoculated  
410c 489ab 472abc 485ab 

 �3 ��A) ��>� 3�P���

(����A 

 T>-�& ��� 

Non 
inoculated  

17.62f 48.34b 48.84b 38.29d 

Total fruit 

efficiency (g 

pot-1)  

 T>-�&

Inoculated  
24.25e 41.49d 54.73a 45.08c 

�I
�V�2 GF�� 

T>-�& ��� 

Non 
inoculated  

35.70c 41.42b 41.12b 41.72ab 

Greenness 

index 

 T>-�&

Inoculated  
35.99c 42.20ab 44.17a 43.25ab 

 ����� W0F �6�

(����A �3 ��A)����" 

 T>-�& ���  

Non 
inoculated  

2.36e 3.91d 4.56bc 5.17ab 

Shoot dry 

weight(g pot-1) 

 T>-�&

Inoculated  
2.04e 3.97cd 4.60bc 5.26a 

*Means in each row with the same letters are not significantly different using Dancan's Multiple Range Test (P≤0.05) 

* D>I��>����" 3 v�3� �" �3 �8 Tb2 �3 DP��3 ���67 �
 #���7 ���, 6� �
45" h�40� [�_ W� #���5% �
R�.�
��
 ��� ��3 

 

 <���5-  � �C��4>� �B� 9
P�" �
 D>I��>� �5��-�����12�E�8 �A.�� �F�
 �
 H�& �I
�V�2 GF�� � W�C�,����� #�"

�I���.  
Table 5. Mean comparison of interaction between vermicompost and nitrogen on some morphologic features and 

greenness index of strawberry. 

�A.�� 

  

����12�E�8(��6� �!�3) 
 �C��4>�  

  

Feature  
N(kg ha-1) 

  Vermicompost 0 50 75 100 

 3��R&LAD��7  

 Number of 

inflorescence 

  0 2.16d 4a 3.83ab 3.66abc 

 
0.5 3c 3.33abc 3.66ac 4a 

  1 3c 3.16bc 3.33abc 3.33abc 

��>� L8 3�P���  �3 ��A)

(����A 
  

0 16.4g 19.3b 47.1c 38.9d 

 
0.5 19.3g 46.0c 67.3a 34.3e 
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Total fruit yield (g 

pot-1) 
  1 26.9f 37.5de 40.8d 51.7b 

�I
�V�2 GF��   
0 36.22ef 42.8abc 42.1abc 40.7c 

 
0.5 33.9f 39.0cd 44.4a 44.1ab 

Greenness index   1 37.3de 43.7ab 42.1abc 44.5a 

 ����� W0F �6�

(����A �3 ��A)����" 
  

0 2.12fg 4.36cde 4.42cde 4.63bcd 

 
0.5 1.84g 3.68e 4.22de 5.29ab 

Shoot dry weight 

(g pot-1) 
  1 2.64f 3.79de 5.11abc 5.74a 

*Means in each row with the same letters are not significantly different using Dancan's Multiple Range Test (P≤0.05) 

 D>I��>����"  Tb2 �3 DP��3 ���67 �
 #���7 ���, 6� �
45" h�40� [�_ W� #���3 v�3� �" �3 �85% �
R�.�
��
 ��� ��3 

  

 <���6 - ���� :�C��4>� �B� D�C��4>� � 12�E�8�
 �
�A.�� �F�I��� H�& �I
�V�2 GF�� � W�C�,����� #�".  
Table 6. Effect of nitrogen, vermicompost and nitragin on some morphologic features and greenness index of 

strawberry. 

���>& 

 3��R&LAD��7  �&�
 �3  ��>� �3 �K�
� 3��R& 
 �3 ��A)��>� L8 3�P���

(����A 
V�2 GF���I
�  

 ����� W0F� �6�

 �3 ��A)����"

(����A 

No of 

inflorescence per 

bush  

No of achene 

per fruit 

Total fruit yield (g 

pot-1) 
Greenness index (g pot-1) 

N1V1Ni- 2.00e 205i 13.30j 35.61hi 2.12hi 

N1V1Ni+ 2.33de 384e-h 19.62i 36.84f-i 2.11hi 

N1V2Ni- 3.33a-d 334gh 17.01ij 32.98i 2.36ghi 

N1V2Ni+ 2.66cde 393c-h 21.76i 35hi 1.33i 

N1V3Ni- 3.00b-e 282hi 22.56i 38.53d-h 2.60gh 

N1V3Ni+ 3.00b-e 453b-g 31.38h 36.14ghi 2.68gh 

N2V1Ni- 4.33a 392d-f 49.80d 40.56b-f 4.08def 

N2V1Ni+ 3.66abc 511a-e 52.59cd 43.79bc 4.64b-f 

N2V2Ni- 3.33a-d 437b-g 58.74b 41.23b-e 3.44efg 

N2V2Ni+ 3.33a-d 468b-f 33.32gh 37.82e-h 3.91def 

N2V3Ni- 3.33a-d 497a-f 36.50e-h 42.48bcd 4.21c-f 

N2V3Ni+ 3.00b-e 488a-f 38.57efg 45.01ab 3.38fg 

N3V1Ni- 4.00ab 547ab 36.14e-h 40.43e-f 4.66b-e 

N3V1Ni+ 3.66abc 501a-f 58.05bc 42.16b-e 4.19c-f 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

3.
5.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-1

0-
20

 ]
 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.5.6
https://journal-irshs.ir/article-1-292-en.html


���-� ;k�K ����P�" �  

 

258 

N3V2Ni- 3.66abc 515a-d 62.95b 40.2c-g 4.41b-f 

N3V2Ni+ 3.66abc 436b-g 71.80a 48.73a 4.03def 

N3V3Ni- 3.66abc 521abc 47.44d 42.73bcd 4.62b-f 

N3V3Ni+ 3.00b-e 479a-f 34.35fgh 41.64b-e 5.59bc 

N4V1Ni- 3.33a-d 589a 40.92e 41.05b-f 4.53b-f 

N4V1Ni+ 4.00ab 482a-f 36.91e-h 40.44c-f 4.73bcd 

N4V2Ni- 4.33a 380fgh 33.46gh 40.05bc 5.58a-b 

N4V2Ni+ 3.66abc 482a-f 35.23e-h 44.34bc 5.01a-d 

N4V3Ni- 3.33a-d 555ab 40.49ef 44.06bc 5.43abc 

N4V3Ni+ 3.33a-d 460b-f 63.10b 44.99ab 6.06a 

 ** Means in each column with the same letters are not significantly different using Dancan's Multiple Range Test 

(P≤0.05) .Nitrogen fertilizer consisted of N1,N2,N3 and N4 equal to 0, 50, 75, and 100 kg N ha-1 respectively, 

vermicompost  consisted of V1,V2 and V3  equal to 0, 0.5%, and 1% w/w respectively and Nitragin 

(inoculation (Ni+) and non-inoculation(Ni-)). 

  Tb2 �3 DP��3 ���67 �
 #���7 ���, 6� �
45" h�40� [�_ W� #���3 ��42 �" �3 �8 #3����5% �
R�.�
��
 ��� ��3 1N  :2 N:3 N �4N  O>&�& �


�
 �
 �
�0 :50 :75  �100  :�C��4>� ��4P" �3 ��A��>81V :2V  �3V  �I��>
 O>&�& �
0 :5/0  �1%  ��6�����12�E�8 �� .���
-Ni  �+Ni  �


.12� D�C��4>� �
 T>-�& � T>-�& ��� �I��>
 O>&�&  

  


��'� (���)  

  �3�3 ^������ ��V�&�� ��0� �" �K�
� 3��R& �
 �C��4>� �B� �8 �"3 Tb2 �3 ��>�1% �
R� ��33�
 .9
P�"�
  � �C��4>�

�
R� �!�3 W� Tb2 �3 V>� D�C��4>� ��33�
L��� �B� D>I��>� �5��-� .) ��!� #�"<���3 �3 �C��4>� 3�
��8 �8 3�3 ��0� (

 :�C��4>� � ! Tb2 �
 �5��-� 9��V�� Z��
 ��>� �K�
� 3��R& D>I��>��� 
��8 �
 t�
�� �7 D��&l�
 � 3�75  ��4P" �3 ��A��>8

 �
 �C��4>�46%  � ! Tb2 �
 1�5� 9��V��3�
 �,� �
R� �C��4>� #3�
��8 Tb2 �2 D>
 ��3�3�� .���� 3�
��8 12�E�8�&  Tb2

�
R� H�� & :��6� �!�3 W� #��33�P� 3����. ;"D>
}  �B� D�C��4>��
R�#��3  ��>� �K�
� 3��R& �
1��3 �C��4>� �
 T>-�& � D

 ��V>� �
 �4����/ D�� 9��V�� O�26% ��  <���)3.(  <��� �3 �8 ��b���"6 �� ��"�0��
 �3 :3��L��� 9
P�" D��40>
 :�"

 ���>& �
 t�
�� ��>� �K�
� 3��R&100 ���� 3�
��8 ��� :�C��4>� ��4P" �3 ��A��>8 D�C��4>� �
 T>-�& ��� � 12�E�8589 

�� �8 ���
3/187%  9��V��5��� ��0� �"�� �
 1�.�"3  

�*�� +& (�,%-�  

  �3�3 ^������ ��V�& ��0� �"3�3 ���� :�C��4>� �B� �8�
R� �!�3 W� Tb2 �3 ��>� L8 3�P��� �
 D�C��4>� � 12�E�8 ��3

3�
 .9
P�"�
 ���� � �C��4>����� :D�C��4>� � �C��4>� :12�E�8���� � �C��4>� � D�C��4>� � 12�E�8 �3 D�C��4>� � 12�E�8

�
R� �!�3 W� Tb2 ��33�
 .L��� �B� D>I��>� �5��-�) ��!� #�"<���3�� ��0� ( Tb2 �
 �5��-� �3 �C��4>� 3�
��8 �8 �"3

 :3�3 9��V�� �� ��>� L8 3�P��� D>I��>� :�C��4>� � !�
��N# �
 � ! 6� �C��4>� 9��V�� �
 �875 �&l�
 :��4P" �3 ��A��>8 D�

 �
 ��>� L8 �6�6/147%  9��V��1���  6� �C��4>� Tb2 9��V�� �
 �75  �
100 �
R� 9"�8 :��4P" �3 ��A��>8 ��"�0� #��3�� .

���� 9��V�� �
 �
 � ! Tb2 6� 12�E�85/0%  9"�8 �3��� �!�3 W� Tb2 �3 �,� :1��� 9��V�� ��>� L8 3�P��� :��6�

�� ��"�0� 3�P���. �0"�./ �3 Nagavallemma ) ����P�" �26 (��3�3 ��0�  3�
��8 �85  ��4P" �3 D&����12�E�8  9��V��
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Research article 

  
Effect of Different Levels of Nitrogen, Vermicompost, and Nitragin on 

Morphological Characteristics, Greenness Index, and Yield of Strawberry 
under Greenhouse Conditions 

  
1١S. Eshghi and M. Zarei*, J. Yasrebi,S.F. Ghaemmaghami,  

 

 The use of organic and biological fertilizers is important for achieving sustainable agriculture, 

reducing the application of chemical fertilizers and the production of healthy crops. A greenhouse 

experiment was carried out to study the effects of vermicompost, Nitragin, and nitrogen on some 

growth parameters of strawberry (Fragaria ananassa Duch. cv. Aromas). Treatments were 

arranged in a factorial experiment based on a completely randomized design with three 

replications. Treatments consisted of nitrogen fertilizer (0, 50, 75, and 100 kg ha-1 nitrogen equal 

to 0, 75, 112.5 and 150 mg N pot-1), vermicompost (0, 0.5%, and 1% w/w), and Nitragin 

(inoculation and non-inoculation). Nitragin application increased total fruit yield by 8.5 percent. 

The highest total fruit yield (71.8 g pot-1) obtained by application of 75 kg ha-1 along with 0.5% 

vermicompost and inoculation with Nitragin and the lowest one (13.3 g pot-1) obtained in control 

treatment. The highest dry matter (6.06 g) obtained with co-application of 100 kg ha-1nitrogen, 

1% vermicompost, and inoculation with nitragin. The effects of the application of 75 kg ha-

1nitrogen fertilizer with vermicompost and nitragin were similar to the single application of 100 

kg ha-1nitrogen. Biofertilizers application may increase plant yield and reduce nitrogen fertilizer 

usage (up to 25%). 

Keywords: Biofertilizers, Nitragin, Nitrogen, Strawberry, Vermicompost.  
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