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G0� �� ����"B� !�" 4� �A G��� N��O�� 1���
 ��8� �� G�Q
 :82�%�, S�7�0
 	�9� n���% !���5���8% :�� :8� !��3 �"
��8� .�/
 ��"�/�G0� �� ����" ��� ���8% 1���
 !�" !�"3  �6 	�8�1��  :82�%�, �78- �3)��M8%�% 1568  �30/1291 

�8� �4� :��7/8� (��I .��7��3 1���
 ��8� �� G�Q
 �� ���8� !�"��F�2!� G0� �� ��� \���� !�"3 � 6 	�8�1��  �3
 :82�%�, �78-)��M8%�% 2/6  �2/9 1���) ��7��3 �"�� �� G�Q
 �� ��8� �4� :��7�A (��I1 .(  

  
1���1 -  �;���8� h�
 � :82�%�, 1�2) 	@�A =B% 	�/8� =>� 6��7�4 ��8� EA �4� � ��8� E8@/% ��1396 (.  

 Table 1. Effect of putrescine and fruit type on fruit set and total weight of olive fruit (Olea europaea ‘Fishomi 

Tokhme- Kabki’) (Year 2017). 
 

†Mean values followed by the same letters in each column are not significantly different at the 5% level 

(Duncan’s multiple range test). 
† :8P
�8��" ! !���3 �A ��72 �"m�]!�" ��7Q" ���/�	�9� n���% 6 {R2 �3 !��35% ����3 ��F ���45) �
���
 .(:@
�3 !�  

 

�������  ��
� � �!
"  

��87
�" ���8% �A 3�3 ��/
!�" G0� �� ����" 1���
 ��8� � 1���
 ��8� !�"3 � 6 	�8� 1�� :82�%�, �78- �3��M8%�% 
:��7/8�  :8P
�8� �4�10 ��8� )78/65 603/59  �50/69  6(��I :8P
�8� G��I �4�10 ) ��8�85/55 624/52  �48/58 

 6(��I :8P
�8� �7Q" �4�10 ) ��8�93/9 671/9  �09/11  6(��I :8P
�8� �R>10 ) ��8�58/20 665/19  �78/20 	7
�2 (�7�
 � :8P
�8� 1�L10 ) ��8�76/26 650/26  �56/27 	7
�2(�7� �� �"�� �� G�Q
 .��7��3 1��
3 ��  �� G��I G�Q
 :��7�A

 �7Q"��M8%�% 1���
 ��8� �3 � G0� �� ����" 1���
 ��8� !�"3 � 6 	�8�1�� ) :82�%�, �78- �343/8 688/7  �95/7 ( ��
 �A ��5 G23 ��8� � 1���
 ��8� ���8% :8�G0� �� ����" 1���
 !�"	�9� n���% !���5 �0
 4� :82�%�, S�7B� !�" !��3
.�/
 ��"�/�  :��7/8� :8P
�8��4� 10 ) ��8�50/69  6(��I :8P
�8� G��I �4�10 ) ��8�48/58  6(��I� :8P
�8 �7Q" �4�

10 ) ��8�098/11  6(��I :8P
�8� �R>10 ) ��8�78/20 	7
�2 � (�7� :8P
�8� 1�L10 ) ��8�56/27 	7
�2 :��7�A � (�7�
 :8P
�8�) �7Q" �� G��I G�Q
95/7 ( �3 G0� �� ����" 1���
 ��8�6 	�8� :82�%�, �78- �3 1��� G�Q
 1���
 ��8� �

��5 G2��  1���)2( .  
% �3 ���8��8���F�2 !�"!� ��8� � !�"��F�2!� G0� �� ����" !�"3 � 6 	�8�1��  :82�%�, �78- �3��M8%�%  :��7�A 

 :8P
�8� �4�10 ) ��8�86/5 691/2  �35/6  6(��I :8P
�8� G��I �4�10 ) ��8�15/5 65/2  �52/5  6(��I :8P
�8� �4�

���8%  
Treatment  

���� ��8� �3 {R2 iR.� �?��  
( �7�" �9� 4� ���%EI ) 

Fruit number per cross section of branch (cm2) 

weeks after full bloom  

  

  
   
 

4  

  
8  

  
16   

 ��8� EA �4� �?�� iR.� {R2 �3  
Total fruit weight per cross section of 

branch  ( g)  

�"��  

Control 
1.27a† a1.126  a00.81  a1274.7  

1���
 ��8�  

Normal fruit 
ab 0.629  ab0.602  ab0.436  ab762.3  

��8���F�2 !�"!�  

Shotberry 
ab0.941  ab0.637  ab0.525  b27.4  

 G0� �� :8Q��%�, + 1���
 ��8�3 	�8� 1���78- �3  
1-3 mMl Putrescine Normal fruit +  

a1.004  a0.940  a0.880  a1568.0  

!� ��F�2G0� �� :8Q��%�, +3 	�8� 1���78- �3  
1-utrescine 3 mMlPShotberry +  

b0.146  b0.119  b0.087  b6.2  

 G0� �� :8Q��%�, + 1���
 ��8�6 	�8� 1���78- �3  
1-utrescine 6 mMlPNormal fruit +  

ab0.745  ab0.687  ab0.543  a1291.3  

!� ��F�2 +  G0� �� :82�%�,6 	�8� 1���78- �3 
1-utrescine 6 mMlPShotberry +  

b0.104  b0.087  b0.068  b9.2  
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 �7Q"10 ) ��8�705/0 6418/0  �823/0 (��I 6 :8P
�8� �R>10 ) ��8�86/9 696/6  �05/10 	7
�2 � (�7� :8P
�8� 1�L10 
) ��8�31/8 691/5  �96/8 	7
�2:��7/8� .�� ��"�/� (�7� :8P
�8�  �3 �7Q" �� G��I G�Q
��8���F�2 !�"!�  �

��8���F�2 !�"!�  G0� �� ����"6 	�8�1��  :82�%�, �78- �3��M8%�% 73/10  �28/10 � !���5 ���- 4� �A �� ��"�/
	�9� n���%��3! �5 :8�:��7�A � �/
 ��"�/� �" :8P
�8�  �3 �7Q" �� G��I G�Q
��8���F�2 !�"!�  G0� �� ����"3 

	�8�1�� ) :82�%�, �78- �335/8 �� G�Q
 (��8���F�2 !�"!�  1���) �� ��"�/�2.(  
  

 1���2- �;� ��8� h�
 � :82�%�,  ��	I+��"/8� =>� ��7�4 ��8� 	@�O8� !�1�2) 	@�A =B% 	�1396(.  
Table 2. Effect of putrescine and fruit type on the physical properties of olive fruit (Olea europaea ‘Fishomi 

Tokhme- Kabki’  ( Year 2017). 

 

†Mean values followed by the same letters in a column are not significantly different at the 5% level (Duncan’s 

multiple range test). 
† :8P
�8��" ! !���3 �A ��72 �"m�]!�" ��7Q" ���/�	�9� n���% 6 {R2 �3 !��35% ����3 ��F ���45) �
���
 .(:@
�3 !�  

  
�8� ���8% :��7/8� �"�� �� G�Q
 1���
 � :8P
�8� �4�10 ��8� )78/65  6(��I :8P
�8� G��I �4�10 ��8� )85/55 

 6(��I :8P
�8� �7Q" �4�10 ��8� )93/9 6(��I :8P
�8�  �R>10 ) ��8�58/20 (�7�87
�2 � :8P
�8�  1�L10 ��8� )76/26 
�7�87
�2 :��7�A � G��3 �� ( :8P
�8� �4�10 ��8� )86/5  6(��I :8P
�8� G��I �4�10 ��8� )15/5 6(��I :8P
�8�  �4�

�7Q" 10 ) ��8�705/0  6(��I :8P
�8� �R>10 ��8� )58/20 	7
�2� (�7�  :8P
�8�  1�L10 ��8� )76/26 	7
�2 q���� (�7�
 ���8% ����F�2!� 3��  1���)2.(  

	#$ %�& ��	��  

 �� ���%����87
!�" ��G23 ���5�;� 6 8% ���% !��� �"���	I+��!�" ��3 1�2 �3 ��� 	���4�� )1397	�9� 6( .�� ��3���� 
6EI EA E��A EI � �?�� iR.� {R2 �3 �
 EI :8�z�" � 6���� ��8� �3 E��A EI 4� E �] !�"4 � 8  E8@/% 4� �9� �7�"
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 EI � ( )88/64 (
) ��3 1�2 �3 ��1397 �� G�Q
 (��8���F�2 !�"!� G0� �� ��� ���8%G��3 :82�%�, S�7B� !�" )E@�!�" 1 62  �3.(  

���8%  
Treatment  

 :8P
�8�
 �4�10 

��8�   
Average 

weight 

of 10 

fruits 

(g) 

 :8P
�8� �4�
 G��I10 
��8�   

Average 

flesh 

weight of 

10 fruits  
(g) 

 :8P
�8� �4�
 �7Q"10 
��8�  

Average 

pit 

weight of 

10 fruits 

(g)  

 :8P
�8�
 G�Q


 �� G��I
�7Q" 

Average 

flesh / 

Pit ratio  
  

 :8P
�8��R>10 
��8�  

  Average 

diameter of 

10 fruits  
)cm(  

 :8P
�8� 1�L
10 ���8   

  Average 

length of 

10 fruits  
)cm(  

�"��  

Control 
†b48.24  b40.77  b7.47  b8.55  b17.65  b22.03  

1���
 ��8�  
Normal fruit 

a65.78  a55.85  a9.93  b8.43  a20.58  a26.76  

��8���F�2 !�"!�  
Shotberry 

c5.86  c5.15  c50.70  a10.73  c9.86  c8.31  

 G0� �� :8Q��%�, + 1���
 ��8�3 	�8� 1���78- �3  
1-utrescine 3 mMlP Normal fruit +  

ab59.03  a52.24  a9.71  b7.88  ab19.65  a26.50  

!� ��F�2G0� �� :8Q��%�, +3 	�8� 1���78- �3  
1-utrescine 3 mMlP Shotberry +  

c2.91  c2.50  c0.418  b8.35  d6.96  c5.91  

 G0� �� :8Q��%�, + 1���
 ��8�6 	�8� 1���78- �3  
1-utrescine 6 mMlP Normal fruit +  

a69.50  a58.48  a11.09  b7.95  a20.78  a27.56  

!� ��F�2 +  G0� �� :82�%�,6 	�8� 1���78- �3 

1-utrescine 6 mMlP Shotberry +  

b6.35  c5.52  c0.823  a10.28  c10.05  c8.96  
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Fig. 1. Effect of putrescine and shotberry on the number of flowers per cross section of branch of olive (Olea 

europaea ‘Fishomi Tokhme- Kabki)’(Year 2018). Mean values followed by the same letters in a column are 

not significantly different at the 5% level (Duncan’s multiple range test). 

 E@�1 -  �8;�%��F�2 ��8� � :82�%�,!�  E8@/% ��3��9% EI �?�� iR.� {R2 �3  1�2) 	@�A =B% 	�/8� =>� ��7�41397(. 
:8P
�8�m�] !���3 �A ��72 �" !�"	�9� n���% 6��7Q" ���/� !�" {R2 �3 !��35% ����3 ��F ���45) �
���
 .(:@
�3 !�  

  
  
 

  
 

Fig. 2. Effect of putrescine and shotberry on total number of flowers per cross section of branch of olive (Olea 

europaea ‘Fishomi Tokhme- Kabki’) (Year 2018  )  Mean values followed by the same letters in a column are 

not significantly different at the 5% level (Duncan’s multiple range test). 
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Fig. 3. Effect putrescine and shotberry on number of male flower per cross section of branch of olive (Olea 

europaea ‘Fishomi Tokhme- Kabki’) (Year 2018). Mean values followed by the same letters in a column are not 

significantly different at the 5% level (Duncan’s multiple range test). 
 E@�3- ��F�2 ��8� � :82�%�, �8;�%� !���7�4 �?�� iR.� {R2 �3 �
 EI ���� �  1�2) 	@�A =B% 	�/8� =>�1397 6(:8P
�8� �" !�"
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 .(:@
�3 !�  
  

 E8@/% �� :82�%�, ���8%3��9% ��8� ���8% .G��3 �8;�% EI��F�2 !�"G0� �� !� 6 	�8� ���� N��O�� M�2 :82�%�, 1��
) EI00/119) E��A EI 6(92/38� ( �
 EI )05/34 G0� �� G�Q
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 EI � E��A EI 6EI ���� :��7�A .�� 1��
��8���8� � 1���
 !�"���" 1���
 !�"� G0� ��G0� :8� �3 .�� ��"�/� :82�%�, S�7B� !�"G0� 6:82�%�, S�7B� !�" 6 
	�8� G0� �� G�Q
 1��3 	�8�) EI ���� N��O�� p��� �78- �3 1��07/55) E��A EI 6(46/19) �
 EI � (60/16�� ( 

)E@�!�" 4 65  �6.( 

 
Fig. 4. Effect of putrescine and normal fruit on number of flower per cross section of branch of olive (Olea europaea 

‘Fishomi Tokhme- Kabki)’(Year 2018  )  Mean values followed by the same letters in a column are not 

significantly different at the 5% level (Duncan’s multiple range test). 
 E@�4-  iR.� {R2 �3 EI ���� E8@/% �� 1���
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Fig. 5. Effect of putrescine and normal fruit on total number of flowers per cross section of branch of olive (Olea 

europaea ‘Fishomi Tokhme- Kabki)’(Year 2018)Mean values followed by the same letters in a column are 

not significantly different at the 5% level (Duncan’s multiple range test). 
 E@�5- iR.� {R2 �3 E��A EI ���� E8@/% �� 1���
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�8�m�] !���3 �A ��72 �" !�"	�9� n���% 6��7Q" ���/� !�" {R2 �3 !��35% ����3 ��F ���45) �
���
 .(:@
�3 !�  

 
 

Fig. 6. Effect of putrescine and normal fruit on number of male flower per cross section of branch of olive (Olea 

europaea ‘Fishomi Tokhme- Kabki’) -(Year 2018)Mean values followed by the same letters in a column are not 

significantly different at the 5% level (Duncan’s multiple range test). 
E@� 6-  �?�� iR.� {R2 �3 �
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 1���3-  �;� �� ��8� h�
 � :82�%�,����  1�2) 	@�A =B% 	�/8� =>� ��7�4 ��8�1397(.  
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Research article 
 

Effects of Putrescine Application and Fruit Thinning on Fruit Development 

and Return Bloom of Olive cv. Fishomi Tokhme-Kabki  
 

M. Zare and M. Rahemi*11  

 

In order to investigate the effects of putrescine on growth and development of olive fruits an 

experiment was conducted on Olea europaea ‘Fishomi Tokhme-Kabki’ trees in 2017 and 

2018.The treatments included control (normal fruits and shotberries), normal fruits, shotberries, 

normal fruits with putrescine at 3 and 6 mM and shotberries with putrescine at 3 and 6 mM were 

sprayed on uniform branches two weeks after full bloom. Experiment was conducted in a 

randomized complete block design with three replications. Fruit set and physical characteristics 

of the fruit (average weight, length, diameter, flesh weight, pit weight and flesh /pit ratio of 10 

fruits) were measured. The results showed that putrescine spraying increased total weight of 

normal fruits. Application of putrescine at 3 and 6 mM increased the weight and number of 

normal fruits at harvest time. Shotberry fruits caused the production of the highest total number 

of flower and complete flower in the next year compared to the other treatments. The normal 

fruit with different concentrations of putrescine had no significant effect on the formation of 

flower in the next year. Application of putrescine at 6 mM L-1 on shotberries showed that total 

number of flowers and complete flowers were increased in the return year. 

 Keywords: Alternate bearing, Fruit thinning, Putrescine, Olive, Shotberry. 
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