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Effects of Thermal Treatments on Control of Sawtoothed Grain Beetle and 

Quantity and Quality Characteristics of Date Palm (Phoenix dactylifera cv. 

Zahedi)  

 
����� ���	
* �	
�� �����	
 �2  

 

"��#$  
  /�0!�"  1� !���
�!����2!�" �34� �$ �5,�$ �54� �2 �����6�� � !���  ���7	� ��1�� �������  /885�59 :"�889 ;88��� �9

 �88�<�� �2 �88��7=88+ 	88� /88��2�� 1��88�
 >88�� .��88� :"�*88+�88�2 !�88"���5$ �88@� 	88A��� ��88B��� C�883�9 �2 	/88�0  !��88�
�

�.D��
��
2 ��2 ���7�� E�F G,�H �2 I���39�� :���10 J�� ��I��9 ��F  	�2�K$�2 3  .�88� ��88�
� ���88L$�39�88�� C��  I88<���

 /�0 	34�1�.D��
��
2 ��2I88��9 ��.< � ��5�� M��N I��� 	��88�2 !�88"���5$ ��2 ��39�88� � I��88� ��88  M45 M50M 55  �60 

S�54�A ���2 2�� .��T�� 	88A��� T885
 ���7 /5�9 � /5�59 �� �0 �@� !���
� /�0 �5� � U�� �2 ��2 �5@�$ ��  .�88�	V*��!�88" 

/A�+ ��� ���M  I9�2��!�" C���� ������5� /��F� � �2 M MpH ��5�!��W+2�4� ��T5� M � �885� �1� :"�9� �1��88
� !�885V

.�� ��53
�"  ��T�� ��
 ��MSTAT-C   >5X
�5� � ��T�$ �".�� �4��-� >L
�2 ���10 �� ��53
�"  !�88�2 �889 2�2 ��88.
55  �88��2

S�54�A  �5� � U�� ;���100  % I��9 ��.< � ��5�� M��N I<��� �2�.D��
��
2��2 2�V�	��88�2 !�"���5$ .� � ;88�� :"�889

�1� �� ��5�  1� ��2 :��T�� �� �45   ��60 �� �3.5� ��5� �1� �2 :"�9 ��T5� S�54�A ���2. Z">588�[  ��885� /88��F� �88�1

�5@�$ /��V ���H 	���2 ���5$M  ���5$ �$ ���50 	�\� ]^37� S�54�A ���2.2��88
 ��88.
 �"�88� �� ��2 �88"���5$	��88�2 ! �88�  I889

�2��!�" C���� ����M pH !��W+2�4� � ��5� 	� � 2�� �5@_$.2�2 :"�9 �� /A�+ ��� ��� ��T5�   

������� :��
��  M!��W+2�4� M���7/�0!�" !���
��.D� M�
��
2��2.��2 M 

���%�  
  T����2 C�K��!�" /���� ���� 1� 2�\3� I�N2 �� �9 !1���.9 ��W+2�4� �2�L
  M	��88���� M/88��2�� `5�  C� � � ���1

	� J��  !���aX
 � I-
 � I�<1� 2�5V ���� I��4� ��54�  Za�!1���.9 	����� )8( :"�889 . �88"T����2 �88" �88�88-����  �2 �

 �"��<��]�K� �$ /��2�� 1� !�M  ��88�3"� Z88a� >88�� �88� �88��� �889 /88A� 	88�� /9�< b� 2�5V J�� �88�1�� �1��88�� .�88V:�� 

]�K�I7�2 �2 ��V���9 1� c��7 �  ��.9 �88���885�	H�88� ./88A� :��T88�� �88� �� b885
�V�� !�88" ��88
��Z88A!�"  ]�88K� 1� 	88��


d��H:9��.< � �":9 �"��T�� �� 0e5�� 	V2�,/4�1M ��4
� 	3�^A ���88H �f7 g�\� �2 �� �"/88A� �2�2 )23 M27( .� ��T88�

>�� ��  	7�� �"��.9 1�  !���� �� >5
��H /hA��5f
�H !� �88� i��.� � 	��5�5��5
 !�"���5$ C���� i�� �� 	H�88� >388���
 �

 ��
���A�� 2��� �1��� C�K��!�" !1���.9  ����  2�7 ��.9	�.��"2   

 

1 -  :/����2 l���$1/11/98                                  :n��W+ l���$27/12/98  

2 - �� ���2�3A� G5$�$!1���.9 n1��0 � J�-5-�$ T9�� � n1��0 MJ�-5-�$ ���1�A MS��� ��3A� 	\5�F o���� � � M!1���.9 p���$ ����� M1��5�  	���

�$ � n1��0 MJ�-5-�$ ���1�A M�a��� ��3A� 	\5�F o���� � !1���.9 n1��0 � J�-5-�$ T9�� M	L�TD"�5V J�-5-�$ :h��.9 p���a��� M!1�� M

.�����  

b5
��3L,� /4+ MC�q4� ���4��
 *: )@gmail.com2003M.Izadi.(    

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

2.
8.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             1 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.2.8.4
https://journal-irshs.ir/article-1-426-fa.html


	�5K� � !2T�� 

172 

  Za� 1� 	L� ���7 >��$C�K��!�" !1���.9 � �����  � I88-
 � I88�< /885���H I885,2 �88� !�88"�1 !�88��7 ./A� �a��� ��3A�

 N�88� !��2��88�
�!��88�  ./88A� G88A��� ��5884� J��2�88 /�0!�88" G88� �88��� 1� !��88�
�G88� M!�88�" ��88+��88+Ephestia sp.   �

�.D��
��
2��2 )Oryzeaphilus surinamensis(  1� 	L�!����2!�"  � ��1�88� �88� �886�� � !�88�� �3884� �88$ �885,�$ �54� �2 	� �

/A� /��2�� 1� �\� I<��� �2 �0 /5�59 :"�9 )7( ./4�1	A��� �.D��
��
2� ��2� 2��88� s88�3h� ���X."�*+ ��5A�	88A��� 

 ./A� �3��V ���H���� Zh$!�"  �5,�$�� ��� 1� � /A� J���3� ��54� �2�� ��.< b� ��5A�45  �$285 	88� �55t$ 2�� �2 .�88�9

) u��f� e����27  �$30 Zh$ (S�54�A ���2 1� =+ �"4  �$5 	� 1�� 1�� � !��N ���2 C�F .�
�� e���88� >88�� �2 	V�5�88�

�� G5$�$12  �7 	� C�F 1�� ���4� e���� �2 I��9 ��.< �$ Zh$ 1� �0 	V�
1 ���2 .�.928 	� C�F 1��) �.92.(  

   >�� �6�� !����2�����  ��1�� �����*��  >88�� �� �1���� 	���7 !�"��1��/�0�88"  	
�88a� !�"2���
�388A� �88� ��588A� ��88B�� �88�

 ./A� !���6 C�< �2�6�<  !�"���5$ 1� �2��3A�	��21��V ) 	���2	����A 	����V �(  1� 	L�n��!�88" �5
	��5�588�  C�88�\�

/A�  C��H 2��� �9 �3.5�����92��� !�"��.9 ��0�2�� !�"!1���.9 	����� )8( �88�[ �88" .���88-�  J��8847 v885H2/�0!�88" 

 ���7 �2 !���
�	A��� M/A� ��.
  � ���0 ���ZH�!�" 	� ��.
 ���9��+�"2 �9  :5� � Z930% �2����� �88��7  /88��2�� ��88�1 1�

� ]�K� �$� � ���
� 2�4� I5,2���*��  �� 	V2�,0/�0!�"  >5� 1� !���
�	� C�883�9 � �1��88�� >������� M2��/�0!�88"  �88��7 !��88�
�

��I��9��F /4����6 )7(0 >�� �� �1���� �6�< C�< �2 ./� �4� � ������� I53� 1�V 1� �2��3A� ����55�5��,0 �5 	88� ��88�
��885V2 

)28 M23 M8( . >�� 2����9ZA�" e588�� �88� � �2�� w�
�f7 ��54� ��1���.9 !���	� 2��� G588A0 ��1� �88�N � /884�121�88A )19 M 

29(>������� .M ��TX��� >3���	 ZA >�� !����"  �9��T��  J��H ��C�3�9 	V���9/�0�"M �f7 /884�1 e588�� � ��4
� !��� w�88


����
M /A� !���6 )28( .n�� >���[ �1���� ��884�$� C�883�9 ��
�� >�TX���M  �2��388A� 1�x^887  ��88
 �y�88A ��88�  �88� J��88 

 ./45
 ���5�F� I��H 	�57 �9 ��� 2�a�.5+ 	�59�$ �� �
�V���n�� 1� �2��388A� !�88"	��5�588��5
 �88��*88�� �88�2 !�88"���5$� 	

 :��T�� � :"�9)��2� (�!��F��L
 2��� ���  ��5� /5�59 �� �9M 	��
��$  !��88� �2�88� 2����889 I88��H M��88A0 !���88�� I885,2 ��

�.< 1� 	\5A� ����2��" �
��4+ ��� M�2��!�" ���1�2 � ������ �5,�$ o���� M��0 C�883�9 I88��H �88��T" /��a
 n�� 1� 	88L� !�88"

�@�� �2  C�3�9/�0!�"  >�TX��� � !���
�ZA�" ���� )28(.   

  ���1 1� ���V 1� Z��H !�"!���  C�3�9/�0!�"  !���
��2�����	��" 	� �2��3A� ���V ��
�� ./88A� ��88� Z88" �88��V�2����88�  �

 Z"/�0!�"  �� �0�5@�$ ��1 	� ���H	� 	���2 !�"���5$ 1� �2��3A� ��� M�"2�� �
��$ !T885�0 /5-��� ��F!��88�  C�883�9/�0!�88" 

 �� J��47 ���� !���
��2����� ) 2�5V ���H �2��3A� 2���28(. Za� I��� 	����V ���5$ �2M  �88[�" ./88A��" 	�884
 /��F� � ��2

	88� �883�9 �88�2 :��T88�� !��88� �1N ��88�1 �883a� 	��88��V /���88" I5,2 �� M���� �3.5� 	�4
 /��F�) 2�88�6 M7G88A��� .( >��88$

 �2�� >5� 1� !��� 	��� 	���2 !�"���5$ ��" !��� I<�����.<�"  !��254  !�88�2 M/��88A �2 J�88� �� S�54�A ���265 

�� S�54�A ���2 J��30  !��2 � �-5H271  J�� �� S�54�A ���220  1� �$N�88� !�88"��2 �3�,� ./A� ��� n��TV �-5H270 

2���� ;��� /A� >L�� S�54�A ���2  !�"�55t$) 2�88� /A�+ ��� ��5$ � 	��5�5�1 .( 1� 	887�����X88."�*+  �889 �88
�-3\�

 !��2 g�\� �2 ���7 ��5� �2�2���H78  J�� �� S�54�A ���220  M�88-5H271  J�88� �88� S�5884�A �88��250  � �88-5H266 

 J�� �� S�54�A ���260  	V2�,0 :"�9 �2 �-5H2/�0!�" ) /A� �@�� !���
�14.(  

  �88.D�
2�88
����2 )Oryzaephilus surinamensis( G88� ���+ )Ephestia cautella(  1�Z88a� >��88$/�0!�88"  !�88��7 !��88�
�

	� !�"�1����� )7(. n��TV ��� /88A�  �889 	V2�88,0!�88"���7 �2 !�88"�1 ��88� ��88�5$ �88� ��2!�88" 45 M50 M55) M18-( +45M 

)18- + (50 M )18- + (55  �18-  S�54�A ���2 �� /�4
 ���5$ �"��/��� :"�9 )9(.   

  ��.<�" ��9 ��
��2 !2��1 /5A�4< ���V �� /�4
 �".  S��$Z5
  !�88�2 �88� /��A60  �88��2S�5884�A  �88� �1 /��88A  �88�

 !��24/54   ���2S�54�A  >��/�0�"  ��	� >5� 1�2�� )8(. ��  �2�2 ���H J�� �� C��
1 � 	
�"�� ZH� !���72  !�88�2 �2 ��88�

��  M5  M7  M15 �20  ���2S�54�A � �1��
�!�5V {
� ��5�M  M�1� :"�9	+d�M  I889�2��!�88" C�88��� �88��� M>
�88$ � �88�H M

�0 	V�5A�+ � /��� 	3hA �"�� |h.�  ���7 !���aX
 !��2 >��3a� �95 �88$ 7 S�5884�A �88��2 	��88��� )21( ./�0!�88" 

 !��2 �2 ��� ���5$ b.7 !�"�5�
�60  ���2S�54�A  J�� ��7 /��A M65  ���2S�54�A  J�� ��6  /��A �25  �88��2

S�54�A  J�� ��15 ��5� /5�59 �55t$ ���� /��A�� M��F 	.h� /��6� �
�88� C�3�9 )5.( 88$ 	88A��� �88�_ >5��88+ !�88�2 �5@

)10  I}� �5,�$ � ��
�� ��
1 �� (S�54�A ���2G���+ !��" ���L.7 !�� ��53
9 �� !�5VU�� � �  �5���88.<�"!  I88��9

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

2.
8.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.2.8.4
https://journal-irshs.ir/article-1-426-fa.html


!���
� /�0 C�3�9 �� 	���2 !�"���5$ �@� ...  

173 

 !��2 �210 S�54�A ���2  1� �\�70  �� 1��90% 	��A�/�0 	34�1 I<��� ��5� 1� .M Zh$:5� �"/5A�4< >��$  ���88�  >88��

 U�� !��� �1N ���1 .��3��2 ��2 � �5�95% Zh$ !��2 �2 �"10  ���2S�5884�A M6/11 �2�88� 1� )20( . �
�388A0�88�5�9 	��88�2  

��5�� � Zh$ ��
 � ��� !�"G88���88+!�88�"  e88A�$Johnson  )20 (  G885$�$ �88�8/14  �8/13 S�5884�A �88��2 � 88K�5 � J�

2�*888
�a� )4( 8/13 S�58884�A �888��2  n��T888V888�2�VZ888h$ /888���-� .� !�888"���888� 1� !/�0!�888"  !��888�
�1� �888���  

P. interpunctelli   	A��� ���A �� n��TV ��� Z88h$ >3��88V ���88H �889�88"  J�88� �88�3 g�88\� �2 /��88A !���88A 5-  �88��2

S�5884�A  ;88���100% �0 �885� � U�88�2�V �88"88�� )22(.  �2	88."�*+  I88}� �885,�$ � I88��9 ��88.< �88� >5��88+ !�88"��2 �5@�88$

dominica Rhyzoperta  � 	A���3
��5�� !�5V �9 	V��88.9 J��1 )LT !��88� (50% /885\�� /88�0 >88��  !�88�2 �23  �88��2

S�54�AM34/5  1��	����� )13(.  

  	� 	���2 !�"���5$
��$�  >588� !�88�2 �2 /88��2�� ��88�1 �2 �88��7 ��5� �2�2 ���H � �2�� ������� I53� !��� 	��7 >�TX��� �

50  �$55 �� S�54�A ���2 b88A�A ��N ��88� �3.9 �� ���� /��A �2 J�� b88.7��885�2 �88�2�V )81( !�88�2 1� �2��388A� .

 b.745  �$50  S�54�A ���2!��� 	��21��V �3.5� ZH�!�" /88A� �@�� ���7 )18(. �88��7 �2�2 ���88H!  �2 !�88"�1 � ���885+

 !��2 g�\�70  �� /��A �2 J�� �� S�54�A ���25- �� S�54�A ���2 J�88�48 :588� /��88A :"�889 �2 �� �5@_88$ >��88$

/��2 !���
� 	V2�,0 )8(. Z">5�[ ���H  >3��V >5� !��2 g�\� �2 ���5+ !���760  �$70  �� �5@_88$ >��388.5� S�54�A ���2

� U�� !�� �.D� �5��
��
2 �� �5@_$ ���� ��2	V*��!�" /��2 ��5� 	�59 � 	�9 )11.( ) ���88A �5@�88$16-  (S�5884�A �88��2

 �88� �885� � U�88� � ��N��88.<�"!  I88��9b88A�A�"! Tribolium confusum MOryzaephilus surinamensis � Trogoderma 

granarium  � 	A��� ��X.���10 �2 �9�� ��"�.�=+  ��2 >��  1�4 2�88��� ;��� /��A 100% �2 �885� � U�88� >88��/�0�" �88�

)26() >5��+ !�"��2 1� �2��3A� .18-  !��� (S�54�A ���2ZH�!�"  1�8839�� � T9�88�V !��88< �$ !�"���7 ���1 M/A� GA��� �$

	,�< �2 M�2�� 1���9�A �� /�4
 !�3.5� �9ZH�!�" ��2 1���9�A 1� 	�N�� � �2 b.7
) �23 .(��885� �2�2 ���88H �2 �88��7 !�88"

�����  �5� � U�� � �2 T��H I��� � 1�5+ M�5A �2�+�.D��
��
2��2 ) 2�2 :��T�� �"�� �� /�4
 ��27.(   

  >������� C�3�9/�0!�"  :"�889 ;88��� � /88A� !���886 � Z88a� ��5884� !�88�� !���
�!�88"T����2 C�88K��!�88"  !1���88.9

	�22�V. 	� � �1���� >�� C�3�9 n�� >��$/�0�" ZA 1� �2��3A�!�" ��.< /A� :9 �9�
�3h���� � 	7��Z88A >�� 1�"  ��5884�

/A� ��� y�4�� � w�
�f7>������� .M  !2����889 � �f7 Z9 MGA��� 	��TX��� >3��� :"�*+ >�� !���� 1� ]�"�88�!�  C�883�9

�
��
2 �.D��� ��2 1� 	L� �����/�0!�"  !���
� Za����7 GA��� >55\$ ���2 >��$! 2��3A� I��H2�� � . 

��&� '�� ���  

 ����� ��� !"�#  

  ���7 !�"!�"�1 )’Zahedi ‘ dactyliferaPhoenix (  �� �2�,0/�0!�"  ���� 1� !���
��.D� �
��
2��2  �2 �88��7 !�88"���
� 1�

�a��� ��3A� ��343�2 ��3A�a�  ��3��2 	V2�,0 �-��A �9o��I-3�� ��X.���10 �� � !��0 �� =DA .��|,�887 ��B�� !1�88A

 Mn���+ ���.<�"! o�� �"���7 >�� !�� 1� I��9�88�\� � !1�88A�"� !�88"�1 ZH� !���7 !�� � !��0 �2 M��88�
� n���88+ !�88"

�� �2�2 ���H ��X.���10�
. >�� 1� =+ /5\�� �9��.<�" �� M�5A� 	,��H I��H �< ��>4�" ��B�� !1�A��88.<�"  ��88�
� !��88�

:���10�.D� 1� !�\� !�" �
��
2 ��2200 ]�~ �2 I88��9 ��88.< (�2�88� � �
 i��h�) 2��!�88" �7 ��V�88�59 b88� !��88< !�88�

 /�WV 1� �\� � !1�A�"� !�"�124  M/��A��.<�"!  1� I��9]�~�" W< C�88F �2 G885$�$ >88�� �� .�� ]���2  E�88F !��88��

 !��� s�3h� I<���/�0�"  >�� .2�� S�3A2 �2 b5L�$ ��]�~�"  !�88�2 �230  �88��2S�5884�A  /88��F� �70% 2 I887�2 �

./��V ���H ��$���L
�  

$ �%&�' (�%)
 *+� 
  $ �
�  
,�� �-� "�# ./01.��������   

  ��2 >5��$ !����B
 2��� ! )��  M45 M50 M55  �60 (S�54�A ���2  ��X3A2 b� 1���$���L
�  Z588B�$ 1� �88\� .�88� �2��388A�

 .��3��V ���H �0 I7�2 �2�,0 !�"���7 �5A� �B
 2��� !��2 �� �0 !��2 	3H� ��X3A2 �88 �2 �88� /88�0 	3884�1 I88<��� J�88��$

�2�2 M�"�� ���5$ �2 J���$ 2��� J��  �2 � I���$�88� `5�88K$ �88�1 E�88� �� J��� C���� 1� �2��3A� �� �" )3 .(�889 	��88�
0 1� 

 

1 - Lethal Time                                     2 - Carpophilus hemipterus 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

2.
8.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.2.8.4
https://journal-irshs.ir/article-1-426-fa.html


	�5K� � !2T�� 

174 

 >L��/A� I��9 ��.< � ��5�� M��N J���$ T5
 ���5$ ���� e���� �2 �883�5� ���$�M �"�88� ��88�5$  �88a�$ �88 �2 ��88A��� !��88�

.�� �3��V �B
 �2 J���$  

 J���$ � �2  = �� − t
c � ∗ 100 

 :�0 �2 �9  

C         �"�� ���5$ �2 J���$ =T 	���2 ���5$ �2 J���$ =   

 ��2 .�+ 
  

   ��<�� >�� !���100  I7�2 /�0 ��N 2��]�~�"! !��< 500 ���H !��$ �[��+ :��+ �� ���7 ��5� ��V ��885� ./88��V �88"

�3.5+ 2�� �3��V ���H 	A��� 2��� ]�L� 2���� ���
 �0 �2�88� Z,�88A 1� � .�88� I88 �< ��88�5�F� �88"]�~�88"  �2 ��$�88��L
� I887�2

 !�"��2 g�\���  M45 M50  �60  ���23��V ���H S�54�A��  /88�WV 1� =+ �3  /88�0 !�88"��N � c��887 ��X388A2 1� /��88A

 � !1�A������� �2�� �2�� w^� .�� n���� �2�� � ��
1 !�"��NM /9�< �2�L
 .2�� �"��N  

� 
31 .�+ 
  

   T5
 ��<�� >�� !���100  I7�2 ��5�� 2��]�~�"!��< ! 500  �9 ���7 ��V�3.5+ �0 �2 ]�L88� b� 2���� �� ��88� 1� �88"

 � �2�2 C�-3
� M��2�V I �< ���5�F� /�0 	34�1 ��<�� �
�V �" 2���]�~�" �88� �3884� !��88$ �[��+ ���
 =D88A .]�~�88"! 

 !��<���H 	���2 !�"���5$ g�\� �2 ���7 � ��5�� 3��V��  J�� /�WV 1� =+ �3  /��A]�~�"  � ��88� c��7 ��X3A2 1� �88�

� e����) /�0 !��� GA��� !��30 S�54�A ���2  �� 	�4
 /��F70% (�
�88� I88-3�� /88�WV 1� =88+ .15  �88� /�884
 1��

 n������.<�"! �0 1� ��� �"�~ I��9 G5$�$ >��� � ��2�V ���H� �"���-� .�� ��A��� 	V�5�� ��<�� �2 J���$  

*
�� � /+  

   ��<�� >�� �2MT5
 100 � �
 i��h�) I��9 ��.< 2��  1� (�2��]�~�"!  �2 � !1�88A��� 	�88 � 	����+]�~�88"!  !��88<

500  J�� �� 	���2 !�"���5$ C���� 1� =+ .��2�V !1�A�"� !�"�1 !���7 ��V3  M/��A��.<�"!  � ��88� !1�88A��� I88��9

�0 J���$.�� 	-�$ U�� �,T�� �� /9�< ��� T5
 ��<�� >�� �2 .�� ��A��� �"  

�45� 6�
' 7�
  
,�� �-� $ "�# �%&�' *+� 
  $ 8
��! ��
� �� ����' ��
 9 ���  

  �� (C��h� !��2) >5��+ !��2 �@� 	A��� ��B�� �
�V��� 	.���10 �2 ��
��" I88�H]�~�88"!  !�88��7!��88<  � ��5�88� M��N

 I��9 ��.< �.D��88
��
2 ��2 !�88�2 �21±5  �88��2S�5884�A  ���88H�88� �2�2�
 1� �88\� � /88�WV 2M 4  �8 �883�" ]�~�88"  1�

� c��7 ��$���L
� I-3�� ��X.���10 �� ���
  .�88�2�V /88�@ � n���88� I88��9 ��88.< � ��N J�88��$ � !1�88A��� 1� =88+ � �88"��N

��.<�"  I��9��.< � �"��N 2��\$ :���10 ]��~ 1� !�"��5�88� J�88��$ ��88A��� !��88� .�88�2�V /�@ � n���� ��
1 � �2�� �88"

]�~�"!  !��<�0 	���2 e���� �� ��$���L
� �� �"30  	�884
 /88��F� � S�54�A ���270%  /88�WV 1� �88\� � I88-3��15  1��

��.<�"!  �2 2���� I��9]�~�"!  2��� .��2�V /�@ � n���� :���10��.<�"!  �2 I��9]�~�88"  �2�88� ��88
1 ���88�� �88�

��5�� .�� 	-�$ �" ���L$ ��� �A ���5$ �" T5
 :���10 >�� �2 .��  

�'����� 
: �:;�����  ����' ��
 9 �3
� � ���  

  :���10 ���
� �� ����" �� i���� !�" !�"�@�Ms�3h� !�"��2  ���-�100  I7�2 �2 ���7 ��V]�~�" !��$ �[��+ :��+ �� 

 !�"���5$ ���9 �2 � �3h��N�� �2�2 ���H ��  �=+  1�����+  ���H 	A��� 2��� �1N ���1 J��/��V. �� �5@_$ 	A��� ��B��

 �� 	���2 !�"���5$	V*��!�"  ��5� 	�59 � 	�9��T��  	���2 !�"���5$ ��N�� ��5�) �"�� ���5$ �" ��X.���10 e���� �2 ����

��7 	���2 ���5$ 3��V ���H�� T5
 (�2�T�� ��2�V  �$ !�"�55t$	V*��!�" 2�� �4��-� T5
 �"�� �� ��5� 	�59 � 	�9. 

	V*��!�" M/A�+ ��� ���  I9�2��!�" C���� ���� )TSS( ��5� /��F� � �2 M�  	A��� 2��� ��5� �1� :"�9 ���H

./��V  I9�2��!�"  1� �2��3A� �� C���� ���� p�A��H C�35��2 �pH ��X3A2 1� �2��3A� �� ��5� 	+d�p�A �1��
� .�� !�5V

����
� !��� �� ��� ���5$ !�"���7 M!��W+2�4� 	A��� !��� .�� >�1�$ :���10 1� �\� � I�H ���7 ��5� �1� M/��F� !�5V

 J��2  � ��� ���
� 	\5�F e���� �2 ������-� 	V�5��$	V�5A�+ M bD9 ���5� 	V21 �"/��22��!��2��  .��!��� 

�1��
�!�5V �1� :"�9 M/��F�  M/��V 1� /A�+ 	���� ��T5� � �" !���	.���10 �<�� 100  2��� !��2 �2 � �1� ���7 ��V

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

2.
8.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.2.8.4
https://journal-irshs.ir/article-1-426-fa.html


!���
� /�0 C�3�9 �� 	���2 !�"���5$ �@� ...  

175 

�� �B
 J��3 2��� >�1�$ �� /�4
 ���5$ C���� 1� =+ � /��V ���H /��A�1��
� M � /��F� !�5V/��22�� !��2�� ��T5�
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 ���2S�54�A /��X
 ���H ���10 2������1 M  !��2 	3H�55  ���2 S�54�A �5� � U��100 !� �2 M2�9 2���� 	� ���$
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�5� �4��-� ��/��A �A J�� � � ��T5�J���$ (%)  /�0�2 C�F 	34�1 I<��� s�3h�.  
Table 1. Mean comparison of three-hour thermal treatments on mortality rate (%) of pest during different 

biological stages. 

  /�0 	34�1 I<��� 

Biological stages of pest  

  

���5$!�" (S�54�A ���2) 	���2 

Thermal treatments (°C) 

��N 

Larva 

��5�� 

Pupa  

I��9 ��.< 

Adult  

>5X
�5� 

Mean  

0    28.3 b†  11.7 cd  12.1 cd  19.1 B  

45  14.3 c  0 d  4.7 cd  6.4 C  

50  100 a  94.2 a  97.9 a  97.4 A  

55  100 a  100 a  100 a  100 A  

>5X
�5� 

Mean  

 60.7 A   52.7 B   53.8 B    

† In each column or row means with the same capital letters and means with the same small letters are not 

significantly different using Duncan multiple range test (DMRT) at P(≤) 0.05. 

† >5X
�5� s�2� �� ��3A �" �2 !���2 !�"]�< !�">5X
�5� � ���.� U�T� !���2 !�"]�< !�"����2 ��[ ���10 1� �2��3A� �� ���.� b[�9 !�

`fA �2 >L
�2 C��3<� 5% 	�\� ]^37� ��2.�
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Fig.1. Effect of temperature of 5±1°C at different times on pest mortality (%).  Columns with the same letters are 

not significantly different at 5% level of probability using DMRT.  
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Fig. 2. Effect of thermal treatments on fruit weight. †: Columns with the same letters are not significantly 

different at 1% level of probability using DMRT.   
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Fig. 3. Effect of thermal treatment on fruit humidity. Columns with the same letters are not significantly different 

at 5% level of probability using DMRT.  
 IL�3- �� 	���2 !�"���5$ �@� ��5� /��F� .��3A!�"  !���2]�< !�"����2 ��[ ���10 �B
 1� ���.�`fA �2 >L
�2 !� C��3<� 5% 

	�\� ]^37���2 .�
���
  

  

a† a
b

c d
e

90

92

94

96

98

100

C 0 45 50 55 60

��
5�

 �
1�

F
ru

it
 w

ei
g
h
t 

(g
)

��2
Temperature (°C)

a† a a

ab

b
b

16.0

16.5

17.0

17.5

18.0

18.5

C 0 45 50 55 60

��
5�

 /
��

F�
 �

 
�2

F
ru

it
 h

y
m

id
it

y
 p

er
ce

n
t 

 (
%

)

��2
Temperature (°C)

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

2.
8.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
10

 ]
 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.2.8.4
https://journal-irshs.ir/article-1-426-fa.html


	�5K� � !2T�� 

178 

   T5
 /A�+ 	V����� ��T5��5@�$ ��1  �� M/��V ���H 	���2 !�"���5$!��F Z9 �9 �2 ��� ��� /A�+ (��V) ���-� >��$

 � ��  	���2 ���5$60 �� ��"�.� S�54�A ���2 �0 ]^37� �	�\� �"�� �� �"��2�V ��2 . 1�b� >5� ]�F 	���2 !�"���5$

45 M50  �55 � ]^37� �"�� � S�54�A ���2	�\ `fA �2 ��25%  1� � �.
 ��"�.�!�A  !�"���5$ �X�2N�� � � �"�� xT�

 	���2 ���5$ ��60 	�\� ]^37� S�54�A ���22��
 ��.
 ��2�
 	���2 !�"���5$ .45  �50  ���5$ �� �a�$ S�54�A ���2

 S�54�A ���2 ��  	���2 `fA �25% 	�\� ]^37�2�2 ��.
 ��2�
 IL�) 4.(  

  
Fig. 4. Effect of thermal treatments on separation of peel from pulp. Columns with the same letters are not 

significantly different at 5% level of probability using DMRT.  
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Table 2.  Effect of thermal treatments on total soluble solids (TSS) and pH of date fruits. 
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Research article 

 

Effects of Thermal Treatments on Control of Sawtoothed Grain Beetle and 

Quantity and Quality Characteristics of Date Palm (Phoenix dactylifera cv. 

Zahedi)  
 

M. Izadi * and M.T. Fasihi11 

 

      One of the major issues in date production and packaging are storage pests such as 

Oryzaephilus surinamensis which cause reduction in date postharvest quality. Present 

experiment was carried out to study mortality impacts of exposure of O. surinomensis larvae, 

pupa and adults in laboratory to extreme temperatures (45, 50, 55, 60 °C) in a factorial in 

completely random design with three replications. Peel separation from pulp, TSS, fruit 

humidity, pH and perishability percentage were measured.  Data were analyzed using 

MSTAT-C software and means were compared using the Duncan test at 1% and 5% 

probability levels. The results showed 100% mortality after 3h of exposure to 55 °C in the 

development stage (larvae, pupa, adult). High temperature treatments reduced fruit weight 

compared with control.  Heat treatments influenced fruit moisture content. However, the 

responses were not significantly different in comparison with control until 50 °C. Effect of 

temperature treatments on TSS, pH and perishability percentage was not significant compared 

with control. 0 and 60°C treatments reduced the rate of peel separation from pulp. 

Keywords: Date palm, Perishability, Stored pests, Sawtoothed, Temperature. 
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