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Yield and Quality of Japanese Plum (Prunus salicina Lindell cv. Friar)  
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1 - Regulated Deficit Irrigation  
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Table 1. The monthly average of climatic factors during 30 years in Nazar Abad, Alborz. 
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The sum of 
sunshine hours 
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Relative 
humidity (%) 

?�� O��P 

Wind speed 
(m/s) 

 ���  

Month 

14.2 39.1 389 55 2.5   E�?���� April  

19.2 19.5 493 49 3.3   O1_��?�� May 

24.6 2.7 642 35 3.0   ?�?�A June 

27.1 3 680 22 3.5   �6% July 

26.8 1.2 674 19 3.9   ?�?�� August 

22.9 1.6 603 24 3.4 ����_�September 
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4.6 33.5 158 54 3.8  �v7 December 
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  ��� ��=A 4� �K� � =6��. Z;� �? �#�A���#"��� Z;� " O�k� � 9�LS
� �
�� "��jU��� ��=A 4� R. � �# 	/�C ���

�A�� �#��W
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�P XTQ ���
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 Y�C �Q�� �A���� O�8�
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Table 2. The average of evapotranspiration (ETc) of the main plant, the crop coefficient (Kc) in a specified 

period, the total effective rainfall and the required irrigation during the growing season of plum fruit. 

 	�7 4�6
 

Irrigation 

requirement 
(mm/dec) 

 �8�� 	U�
��� ���0� 
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Fig 1. The effect of RDI during pit hardening and after fruit harvesting on twig length of Japanese plum cv. 

Friar. Means in each column with similar letters are not significantly different at 5% level of probability 
using LSD test.  
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Fig. 2. The effect of RDI during pit hardening and after fruit harvesting on number of nodes of Japanese plum 

cv. Friar. Means in each column with similar letters are not significantly different at 5% level of 
probability using LSD test. 
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Fig. 3. The main effect of RDI on internode length of Japanese plum cv. Friar. Means in each column with 

similar letters are not significantly different at 5% level of probability using LSD test. 
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Fig. 4. The main effect of growth stage on internode length of Japanese plum cv. Friar. Means in each column 

with similar letters are not significantly different at 5% level of probability using LSD test. 
Z5� 4-  �8� �?�P �� ��� ��Q����W
�6� Y�C   �/7 OA�?����� .E6W
�6� ��SP �# �? deP �? ��ST# ���1� :��Q "���? �3 "�#5% 

 ���47LSD  .�
���
 "��? 	�K� `�� %  

  
  

   :kA����6S
"�# ��OP?���7  F<#�-. E�� 4� 	���=U �? ��6���  4� R. �� � �ST# ��� OLP ��Q�� �? "��6�7 23

?�5
 ?���� ��# ��SA�? ��W
�6� Y�C �? 	%�� % O��?�� )8(��6� .�ST# "�# 9j� "��� "��� ��? ��Q�� �? ��?�?��"�# 

�A�� �� 	��j
��� � �#	�
 O��M� �#�3��A�� ���4 E�� �? .�	� ��� ��6T� �# b�STU � ���3���P��P  ����616�  ?�A

	�	� 2#��� �� 	S!�� ��Q�� E�� .�P� ��6S
 �? .?�3 ?���� "��6�7 O����� �� �� OA�? ��� `��M ���S� �3 ��3���P��P 

@s�3 OA�?	� �%�
��� ?��K% � ��
 v� 
 � ?����6� "�#	� �S16� �K� Y�P "��� �?) ?��2.(  

 �$�&(!��� 6�5<) �   

 ��6S
�#  �3 ?�? ��1
 23��% 	#��U��6� ��/7 ��SA�? 	#?  	%7 Y�P �?��4  �68G%S��W
 ���M "��6�7 23 ���6%�� .? �

 �� O0�����S��� "�# E��<#�-. `�060�% F =6
 	��M �
?�? ��1
 	#��U 23��% O�%O��W
 ���M "��6�7 23 "�#���6% �68G% )9( .   

b

a

b

1.65

1.7

1.75

1.8

1.85

1.9

1.95

2

control RDI 75% RDI 50%

��
W


�6
� 

Y
�C

In
te

rn
o

d
e 

L
en

g
th

 (
cm

)

��� 26e�% "��6�7 23

Regulated Deficit Irrigation

b

a

1.74

1.76

1.78

1.8

1.82

1.84

1.86

1.88

1.9

1.92

Pit Hardening Post Harvest

��
W


�6
� 

Y
�C

In
te

rn
o
d
e 

L
en

g
th

 (
cm

)

 ��� ��Q��

Growth Stage

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

3.
6.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.6.7
http://journal-irshs.ir/article-1-328-fa.html


����5�# � ��6��Q 

270 

	����
 
15&�+  

  �K/�e� ?��� ��SA�? ?�5�����	�K� ��C "��?��4  .O��U ���M "��6�7 23 "�#���6% �68G%?�5��� ��=6� Z3 ��6� �? �#

 ���6%RDI 50% ��6� �� O�T
 �#�� "�#��	�K� ��C	�K� `�� % ��� FO��� <#�3 "��? �3 	
�SA�? E6� "��?75%  4�6


	�7 ���7� �
?�� �?�3 O����? 9 �1
 ��#�1� ?�5��� ��=6� �o
 4� �#�� ��SA�? Z5�) 5( .) ����5�# � 	
���A1 ( ��1


�
?�?  ���6% �350%  "��6�7 23	�K� <#�3 X��� .�� �#�� �� �T��0� �? �/7 ��SA�? ?�5��� ��?� � F	�3��C �C�A ��

 �6/�% �? 97 :�;� <#�3 	U�
��� ��=6� E6�V�# � 97 \���� <#�3Y�;�� "�#� ?�5��� q Q �� 	
��
��  a�� O6 63 �?

� "��6�7 ^�� .OP� ��� \M�� ���% ?�� �� ���% ����6S
"�# ��OP?���7�� "��6�7 ��=6� <#�3 F 50%  �/7 ?��� �? 	�7 4�6


	�
 �6!�% ����� 2M�.?��  �K/�e� �� u��%�� �? 	��M �/7 ��6� ��� x�SL� ZQ��� �? ��� 26o�% "��6�7 23 "�#���6% �68G%

 	C ���? @�/�P �P�  ?�? ��1
 ��SA�? ?�5��� E6� ��P Y�P �? �_�% �3��4  ���6%RDI � ��6� ��� ��? ��Q�� 	C 

	�K� `�� % �#�� ��SA�? ��SA�? � �� ��#�1� "��?��4  ���6%RDI  	SQ �� O�T
 "�S16� ?�5�����S��? �#�� )8(.  

!��� 
15&�+��.�, 3, 3�1+ 6,�� 1�7 � �
 3��
 �8� 3��
 #�$  

 	�K� `�� %��6� ��=6� �o
 4� �#���6% E6� "��?��6� F(�!�? @� Y��SQ� deP �?) @� ���? "�# �?) �? ���? "�#

��6� � (�!�? ~�. Y��SQ� deP. Y��SQ� deP �?) ��4�� �� �z�� Z��M �6
 "�# (�!�? ~�.O��? ?���  �� ���% ����6S
"�# 

��OP?���7 �?�? E6W
�6� �T��0� 4��#  Z5�)5(	�K� `�� % F��6� E6� "��? b���. "�# �S�����4 RDI 75%  �o
 4� �#�� �

 ��=6� �6/�%��6� FO���
 ?��� �? � @� ���? "�# ���6% �? �3 	/�Q �?RDI 50% 	�K� ��C �� � �#�� �� O�T
 "��?RDI 

75% .?�� �S�3  :kA����6S
"�# ��OP? ���7 <#�-. E�� 4�F ) ����5�# � 	
���A1 ( ���6% �3 �
?�3 ��6�75%  	�7 4�6


	�K� <��=�� X�P��6� ���0� ��? 2M� �/7 ��SA�? ��T.��4�� "�#�4��S
�P 	�K� `�� % � �� �#�� �� �T��0� �? �#�� E6� "��?

�  ���6%50% .�1
 ��#�1� 	�7 4�6
 ��6� ���0� ���6% �? ��4�� �� �z�� Z��M �6
 "�#RDI 50%  .?�� �S16� �#���6% ���P �� O�T


	�K� `�� % ���6% � �#�� E6� "��?RDI 75%  Z5�) �1
 ��#�1�5.(  

8<� !
�� �=�
  

  ��6S
	�K� `�� % 	
�����
� 4� �K� � O��?�� ���4 �? �3 ?�? ��1
 �# ?��� @1A �?�� �!�? �o
 4� �#���6% E6� "��?

2# .O���
��6S
 �� �P�� "�#OP?) ����5�# � "�P�� F���72 �
?�3 ��6� =6
 (3��6� @1A �4� � 23 �68G% ��4 ��?�� "�#

�? �3 	/�Q �? .O��W
 ���M "��6�7 	P���) �� b��=U "��6�7 23 "�#���6% ��6S
 �? @1A �?�� <��=�� �W�? "�#13 .(

�7O�?���� ?���� �� 	�7 <�% �
?�3 ��6� �#O��� � \���� E6� 	��#:�;� "�# ��6� �? @1A �?�� <��=�� \
�� F����3

	�O�?���� E�� .?��:�;� O��� ?��� �? �#	� �� ����3Q�� �U� F�#?�SA�� ��� ��=� ��O���
� "�#���7�� � "� 

#���3`���6�# �� ?���3 97 r�TQ ����� � �? ?��� O���"�# \��� � 	� �� 	
��4 F����3�6/�% �� =S�P�S� 	�7 <�% �3 �#?

�?��7�� E6�G% ��=6� ��6S
 �? � �#? <#�3	� �o
 �� FE������� .?�� ?���� "�# "�#���6% �3 �P�RDI  �? �� �K/�e� E��

:�;� `��M �3 �
?��
 "�M 	��3 �4��
���6� 	U���3	�K� `�� % ��6S
 �? F�#? ���M �68G% ��4 �� �#��6� �� O�T
 "��? "�#

) ��S���
 �#��4.(  

0��, ��9�  !���  

  ��6S
 �� ���% ���� "�#OP?�?�? R
����� ��=�% 4� ���7 ��=6� F�#��6� O��� 	S P FO��?�� ���4 �? �#��4 2�N� �68G% "�#

 "��6�7 ��� FO��W
 ���M2�N� �8���6� O��� 	S P ��=6� �o
 4� "��6�7 "�# �# "��?���
� ����. �? �!�? @� Y��SQ� deP �?

	�K� .�� ��?"��C ���3 ��6���6� � �
?�� O��� 	S P ��=6� E��S�3 "���? �#�� "�#��#	  �375% 6
 �� J�K% � �6L�% 4�

 F�
?�3 O����? O��� 	S P ��=6� E��S16� ��6�Z5�) �
?�? ��1
 �� 6.(   

 	U-�� 4� 	5� ��6� O��� 	S P:�;� ���% ?��� ���A ��W�# �3 OP� �/7 ��6� 2_� 	 63 "�#����3	� ���M �# .?�6U

E66K% "�#��S3�� 4� 	5� 	S P FE�� �� ��=��6� "���
� ��� ����3���S��� �� O0���� �? .OP� �# F�z�Q <#�-. "�#

<#�-.�ST# ��� OLP ���4 �? "��6�7 23 ���6% O�f� �68�% =6
 	��M "�#��6� O��� 	S P �� �/7 "�#) �
?�? ��1
 �� �#1 F

16��6� O��� 	S P <��=�� .(	� "��6�7 23 ���6% �� �/7 "�#�SA�� 23��% <��=�� Z6/? �� �
��% �4��
� <#�3 ��6S
 �? � �#

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

3.
6.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.3.6.7
http://journal-irshs.ir/article-1-328-fa.html


8�%623��76��" o�%62��� � ���U-	�#" ���"F ?�5���... 

271 

�SA���SA�� 23��% �68�% �� ��=�� .���� �# �SA�� �4��
� � �SA�� 97 <#�3  �!�? <��=�� X�P OP� E5�� "��6�7 23 ��6S
 �?

) ?�� @1A �?��12(. 

  

Fig. 5. The effect of RDI during pit hardening on fruit yield, first and second class fruits, and unmarketable fruits 
of Japanese plum trees cv. Friar. Means in each column with similar letters are not significantly different 
at 5% level of probability using LSD test. 
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Fig. 6. The effect of RDI during pit hardening on fruit firmness, SSC and TA content both at harvest and at the 

end of storage time of plum fruit cv. Friar. Means in each column with similar letters are not significantly 
different at 5% level of probability using LSD test. 
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Effect of Regulated Deficit Irrigation on Growth Characteristics, Fruit 

Yield and Quality of Japanese Plum (Prunus salicina Lindell cv. Friar)  
 

Gh. Hajian, M. Ghasemnezhad*, R. Fotouhi Ghazvini and M.R. Khaledian11
 

  

 Deficit irrigation is one of the effective methods for increasing water use efficiency in fruit 
orchards under arid and semiarid climates. In this study, the effects of deficit irrigation (50 and 
75% ETc) during pit hardening and after harvest on growth characteristics and fruits yield and 
quality of Japanese plum trees cv. Friar were studied during two consecutive years. The results 
showed deficit irrigation reduced the number of nodes as well as the length of nodes and shoots. 
However, the effect of deficit irrigation on reducing shoot length was significantly high, when 
applied after fruits harvest. Flowering density and fruit set percentage in the following year 
were not affected by RDI. Total fruit yield and acceptable fruits of 50 ETc was significantly 
lower than control, but no significant difference was found for control and 75% ETc. Deficit 
irrigation have no significant impact on fruit dry matter but fruit firmness of 75% ETc (2.3 
kg/cm2) at the end of the storage was significantly higher than 50% and control (1.2 and 1.85 
kg/cm2). The lowest SSC and TA were found in fruits at the end of the storage when irrigated 
with 50% ETc. Overall, irrigation with 75 ETc is recommended because of saving water and 
without negative effect on fruit yield.     
Keywords: Firmness, Irrigation, Pit Hardening, Postharvest, Vegetative Growth. 
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