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�M3�3 �&;
�	   L�B ��fV  �

 @N�
 ��fC g& 4��5 ��M3� /�;�  0��)24.( ���" 3f����;�� "�;�1 6
�� :��B ���#" K;#�	 9�& `�� �� �#��M3� ��2��;v 

 
-1  Conidia                                     2- Suberbed Dextrose Agar + Yeast extract                                      2- Tween 80 
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U
�M3�3 �].� aJ �0 � @��0�� ��� �0�0;��  .�
�����" 3�;��  ��@N�
"�# m�2c�  /�;
 0��� 4��5 "�;�1 ��;U
�M3�3 /�

A���/J �0 L�B ���.� �0�<�� �� �;-�� C���� �� I��3��� l�3��� ���1 6
�� /� zc*� �5��� �� .  

����! ��() �	�� ����  

  A���/J�# "��  L5� �3 "���8 ���
� "��0 � "�#�/ 7���3� .���2U�c
 /� ���8 ��;� .��0�K �;g& ��0��J "�#�;���#  �\�/� 

C�.2
� �� ��/J���=* � � ���8 ��V*#�+,;���#" U��K;�" 7��*1 /�3��� ���2��"  �0 wM3 � �2U� �*2U� :��5 aJ �� � ���

��0" ��/J���=*  )3±25  ���0U�3;l� I�� �� (24  .�
�� F*8 @��3�;��"�# ��0 /� �0� 23� �� ���8" 18-  ���0

U�3;l� @�J @��3 n�, I�� ���0/	� � �0 1;�U�#" ����<"  .�
�� �0�0 ���5���" �H�;��� /� @�J0�/	�  I��! �� :��1

�0�D&	  ���.� �2U� �# /�20  0��� � �� @��0�� ���8 ��K�� � F�1 �� � @50 �� ��
/ @�J 0��� ���;�-�1�� 3��� 0���	 

 ���5��.  

*&���	�� �����+, � $,� ��  

  �A���/J ���
� "�� /� �#���\�*;� "�# �0� 23� ���
� �0 ���8 "���g=
 ��23� �;�� "�����\� 6�� .�*;� "�# �� "�

  0�\��5×5×100 	2
�3 "0��� G�]3 /� i�H F� �0 .�
0�� �2�9  ~���3 �]5 ��5 	2
�3 �2� �� m�2c� m�0� �3 �0 ��!��

25 	2
�3  � 0���� �=��V� /� �2� �� ��Dc� `�,�0��:��1��H ��U�� 0��\� /� F� �# ���0 .� �� �#10  �, ���8 ��K��;1

��. "��� L5� �#7 �� �2��K �N
 �0 ��\� A�.  /� 0�� �3��\� �# �� � 4��5 ��@N�
  ���*150 % 1 �A���/J ��;2
 �0 "�#

E3��� ����� �� 	��5 ���*1 @N�
 6��&@�J�#"  "���
�@N�
 6�� .�
�� ���;& 70�� ��� zc*��#  "��� E;&�& ��L5�"�# 

 C0�\� "��0 � "�#�/ 7���3410×51/2  7104×46/2 �410×69/2 	�;� �0 ��M3�0�� �2;- )24(. �=�0 0�� �3 ��\� /��#  "���;&

.�
0���
 @����0 ��\� t3�2� �� � 	#�=*���/J t���� �0 �#"��0 2±27  l�;U�3 ���0@��H� �	�U
 5±40 %  I�� ��

�� "���g=
 ��� A��
 .���" ���
� &;��� ���� 	
/ /� 4��5 ��M3��F L3`�, 	2*, U
�M3�3 A��, ��Dc� C/�
 � w
f ��;�� 

 �� �0� 23�)23(.   

*,	�,����(�  

  �
��
 "��� "��0����\� /� ���8 "���g=
 "�# F� � ��� a�c2
� 	�0�D& I��! �� ~���3 F� m�0� �# �0 x� &�� �# /�

 C0�\� �1 �
��
20  @��0�� �
��
 �3 ��\� �# /� .��0�K @��0�� 70�� ���8 ��K���
��
 .��\� /� "��0�� ��� �# :!��� �� �#

F� ���
� ���@��K  �	K+�� "�# 	 ;1��;� 	3��� �#��  :V�)1(.  

  

  
Fig. 1. Glass boxes for storing fruits of different date cultivars to investigate the effects of treatments on fruit 

quality. 

 :V�1- ��\� "�#�*;� "� �+�� "���g=
��;�L5� "�# m�2c� "�# 	3��� "��� ���8 "�#�>����;&�# "�� ��;� @; ;1.  
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����,� �(�-$-.&���� �	��  

  	K+��"�#  	 ;1�/��
���� "�;K :��� 	,4� � ��;B� ��5 7:1��5 7�2��;3� 7�!�0 �0��"�#  C���� ����0����2�� .  ���D�

 /� ��;�L5�"�#  "��0 � "�#�/ 7���3�� j��c23����D� �;g& "��� .7 25 � �# �2U# ���� "���8 /� ��K 6�/�& @50 �� L5.��  

 ��<;� ��  �].� aJ �!	�;� �2;-��� �0�<��  �� ����c� 0�8 	5�� 61 �� � �� �0�0 ���� 	��! b
�1 /� ��!�B ���c� .��

� /�;
 0��� ���D� E;&�& 6�� � @30.��J �!�0 �0��"�# 21��� ��=230 /� �0� 23� �� ���� C���� �2��C�� ATA60 �/��
� "�;K

��. � ��N�� 6�� "���F �& �� /� ��]5 �0�h C����  ��;�"�� � �� !;�*�" � ��=230��2c  ��=230 `�,�0 �U� �2��� �" 

 ���5 ��
 �0�0 .���� 0���wV "��  ��=230 �0� 23� ���� C��� /��wV U & 0����;� .�� �D& C���;v &���B	 
;<  �0� 23� 0���

) @��K ���531(.   

   � ��;�g� `�� �� ��;B� ��5 � :1 ��5�!�0  ��5 �0 :9� & /� �0� 23� �� /��1�3��;� 7��� ��3��� .�� ��2��10 ��K  �
��


 6-�� �0100  � @��K ���5  wM32 	�;��2;-  � "�� I�23�2 	�;��2;-  ���9� �
��
 �� L;3�2, ��
�;3 ����K��0  �].� aJ �� �

 L�B ��100 	�;��2;- .�� ��
�3� �� �
��
 6��I�� 15  �&20 �.;50 wM3 � �
�� @��>  i�!�� )2(. �
� "���A���/J ��7 

 C���� ��2��i�! I��� :8�0 ����2c�� ��.  wM35 	�;��2;-  � J ��;�g�5 	�;��2;- ��;�g� ��  6-��� :.2��  �0 �2;# "��

 ���5 I��� ��/@��K. 6�� /� w, �� ��K 	�1 C���� �17 15 	�;��2;- � L;.2U� ��H �� I��� :8�0 C���� /�  �� ��&�� F�

 6-�� :8�0 .�� �2c�� }�� �0 ���� C����15  `�� �� �;
�>J �� ��2B 6-�� :8�0)0��0 @�=� �� /�;
( .� w, ���J `�� �� /

 ���
� ��;3��2;& I��� :8�0 "��5 C���� /� �0� 23� �� C������ C���� �& ��;�g� "�#:��1 ��H �� �5 t3�& �0 0���� �

�� �;B� �
��

C���� ��� �;B� �;50 z;c*& @�� �� �
� "��J a�3� � �
� 0���� /� w, � �5 F� ��;�g� "�# ��]

 �J �� ��� 6�;2� �0�<��.�� 	�J �
� /��� I��! �07  ���0� 	�J �
� 62�� 6;� /� �& ��;3��2;&@���  �� �& 	��D� L�B �� ���

 ���.� 6;�y�# � "��5 C����L�B "�#�2��0����;
J 6;- C��� /� �0� 23� � 	� � J ��;�g� /� ���7 �!�0 ��5  ��3��� �
��


 .�� J ��;�g� :��� E;&�& �� 	� �w� I� -�3 & �0�3 �0 L;3�2, L��3 m��u� I���&��  .0����D� L�B ���.� C���� 	

 /� ����
 "��515 	�;��2;- L1 /� �� �&50 	�;��2;-  �2*;�	���7  ��;
J 6;- C��� ���/0��B 6�� �0 L;N�& @3� ��� )2(.   

  	,4� /� �0� 23� �� ���D� 	,4�n�3 7C�� DKK-ToA 3"� HM-60G ، C���
 L#0 F� 0�3 �� ��;3��2;& `�� �� �2��;3�

 .@��K ���5 A��3 0��� F;23� �;3� EUB�� ���� " @T, 	T, FT�1 �T� 7��;T3��2;& ��T�
�10 	T�;� �0 C�T��� /� �T2;-

 6T-��250 	T�;��2;- " �2c�� �� �2  i�\� ��]5C���  �J �� 6;-�2� �0�<����0�K  �T� �T1 	-�TB �0 wMT3 � @T3�� @T30

 6T-��& ��V	� �0�0��  �J �T� 0�T3 C�T��� I��T� /� �TY @30 �� �0�<����. �����0�# " �T*2U� �T].� aJ �T� 6T-�� �0�0

 �� ���0� 	T���J �T� 0�T3 �0�<T�� wMT3 ��� �0�0.  @T��00�� ��T� i�TD� 0�3 L�B.��  �T].
 /� `�� 6T�� �T� �TK�

�� 0� ��T��,7  ���TV& �T=�0 I��T� �0� 2T3� �� �� ��;3��2;&	���0�K.  �;3� ��T]5 �T�Y ET;&�& 6��T�F;23�  � �0�1 ���9�

��� �����0 " ���T9� 	T���J �T� ��T��, �T].
 �T� ��;3�.��  � �T2c�� 6T-�� �0 �� I��T� ��T
 �T� ��;�TUY ��T]5 6��T8J

 ��T�
� 	��Tg
 L;TN�&����Tg
 LT�B . @T��00�� C���� �0 �T# 	��  � ���TV& �T=�0 ��T��0 ��;T3��2;& �C�T��� �T2;-���
 

�3�L #;U1���;�2 ��T� " ��T3��� ��;3��2;& �#) ��19(.  

  �
��
 @��H� ��<;� �� �#"�;=�J  /�30  L5� �# ��;� ��K��;3� ��  ��J"�3 Gallen Kamp C�� Sanyo OMT �0  "��0

70  ���0l�;U�3 �/��
� .�� "�;K��0 6�� �� ��;3� /� �\�7  :�5 /� �1 @;�, 0�� F���1:  ��� F*8 � �2U�0�� � � I��

 ���5 �J �0 @��3 F� �& L;
@��K  �J �0 ��
�� 	5�� @��H� �&��H ��  �0 � j��8 ��J /� w�, �� @;�, .0��� 6;� /� :��1

 ���5 ��&�V;30@��K .0�� F�8 �&  ��&�V;30 �0�0��#"�  �1 0��0 0��� 	&�V;�;�3��<��  :�� ��F�8	K���17  ab� _���

 <;
 @��H���� 	� _��� 6�� � � @;�, �1 �����8 ��;� �
��
 ��J /� j��8 /� �\� �J :8�0  � 6;B F�8 ��� 0��� @��H� 

ab� ���V
.  .�� @��00�� F�8 @;�, �/� wM3 ���.� 30 ��K /� ���8 ��;�  �2c�� @;�, ���0�� )1W( .7�\� ��B�� �0 

@;�, "��B ��;� � � I��24  @��3 wM3 .@��K ���5 ��J �0 �0��J ���;� ��J :8�0 /� w�, �� @;�, �� �	��
�0  :8�0
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��5 ��&�V;30@��K � �#�� @30 /� �� 0�8 "��0 �& �  @;�,0��� �/� �/��& �� �� )2W( .7����, �0  ��/ C���� /� �0� 23� ���!�0 

 @��H�)H ( ��3���0�K�:�    

H =
�w1 − w2


30
× 100 

 �0�0 ���5 ��"�#0��  �-0�\� �0 ���J @30 ��f��  ���.��!�0 @��H� ��;� � � @30J�� )39.(  

��� �� ������  

  A���/J �9 �B  G�H E-�5 �0��:��1��H �0�D & �� :���21�� I��!  �� � 	 �3 L5� �3  :���  C�� ��21�� .��  ���
� v]3

 7���3 "���8"��0 � "�#�/7  :��� ��0 ��21����;� "�#�#�� � 4��5 ��M3� �� ������;&  :��� ��3 ��21�� �6  "��0���
� ���/

 .0��A���/J .0�� ���V& ��gY "���0 �#6;=
�;� 7w
����� ��<�& /� w, ��Y `�� /� �0� 23 � �� �#0���� �U ��.� 6V
�0 "�
��.� 

�0�0�# ��  ��
 ��<�� )SPSS (IBM <�& /� �0� 23� ���� ����w
� ]8 C��	 ����� F&٣ .�
�� `/�0�,  


%
�&  
  l�TTT3� �� w
����� ��<�&  "�#�>�7	Y��5 ���;&  � 	
����� 
� ���/ I��A�V�#�� �J �� �#	K+��"�#  ���8 ��;� 	 ;1

��;2
"�# 	�\�.�� 0��J�� "���J ��0   	3��� A#�+, 	�!� �;9�� �1 6�� �� ���& �� "�#�>�z8�� �� 	
� ��9 	 ;1 "�#

 �0 ��;�L5�"�#  l�3 ��� .0�� ���/ �0 � m�2c���;2
"�#  C��� 6��A�V�#��  :��� �3 �g�& F� v]3 �0 /��1�3  0��� �0

�!�0 	�\� .@3� ��0A�V�#��  C��2B� v]3 �0 E;&�& �� ��0 	�\� I�� & /��1�3 � ��;B� ��5 "��� <;
 L5� � 	
� ��9 `��

�, F� � n�! �0  .0�0 ��* 
A�V�#��  "��� <;
 	
� ��9  � L5�	K+��"�# ��;B� ��5 �  F� v]3  �0 /��1��3�! �0  "��� �

 v]3 �0 ��;� @��H� n�,�!�0 	�\� ik28� .0�0 ��*
 ��0 ���3	K+���# 	�\� ik28�.�
0��
 ��*
 "��0  

 ����/ (0�$,	�1�2  (��3��  "�	4��	�� ��()  

  l�3� �� ��;2
"�# w
����� ��<�& )05/2 =  � I�\��� 6;=
�;�2 =  ("0�/J ���0A�V�#�� L5� �3 ���8  � 4��5 �� ���;&

 :���"���;��/  �#�� �	�\� I�� & "��0 ��;� @��� @��H� ��<;� �0 .0��
 ��*
 ���=
 l�3���2 7L1 @��H� 6��&��;�  �3 �0

 .�� @�> "��0 L5� �0 �#�� � ���;& t���� �0 L5�	�\� I�� & "�#�/ � ���3 L5� �0 �0 �N
 /� ���;& � �#�� 6;� "��0 @��H�

��;� @���
 0���7  ���;& "��0 L5� �0 ������� 	
/ 4��5 ��M3� �� _���� ���.� �1 ����;� @��H�  0�/J aJ �� �2*;�/  �#��

.0�� ;� @��H� ��<;� ���
��
 ��� A� 	H �0 n���& �� �#�� � 	
� ��9 ���;& t���� �0 A#�1 "��0�� .@��� �0 A#�1 ~�


L5�"�#  E;� 6��2*;� .0�� I�� 2� m�2c� �#�;;X& .�� @�> "�#�/ L5� �0 �#�� � ���;& �0 ��;*;� 	�U
 @��H� A#�1 ~�


 /�
J "��0���
� ��3 �#�� �3 /� @��H� A#�1 ~�
 .����;� .0�0 ��*
 �� 	
�UV� �
�� 7�#�� � ���;& t���� �0 ��;2
 �07  ���;& 

����
/	 �;��  4��5 �� ���8 "���0 "�#�>��0�� "��0 L5� "���8 ��;� @; ;1 �0 	2���  ���3 �0 �L5��#  <;
 "�#�>� ���� 	 ��

 �0�� ��;� @��� @��H� A#�1 �0 .@3�  

 (� $,	�1�2 ����/ (0��3�� ��() ��� ��  

  �� ��;2
 l�3�) w
����� ��<�& "�#36/339 � I�\��� 6;=
�;�=2 ���/ � 	
� ��9 ���;& 7L5� A�V�#�� ("0�/J ���0=

	�\� I�� & "��0���
� @ ! �N
 /� "��0 /��1�3 �!�0 :V� �0 �1 ��H ���# .0�0 ��*
3 	� �NBk� L5� �3 �# �0 00�K

	�\� I�� &	�\� I�� & "��0 � ���3 L5� �0 �0 .0��0 0��� /��1�3 �!�0 �N
 /� �!�0 F� C��2B� v]3 �0 "��0 6;� "��0

�1 �� _��� ���;& "�#�/ L5� �0 ��� 7@���
 0��� /��1�3 ��<;� �N
 /� 4��5 �� ���;& � �#��  /��1�3 �!�0�2�1 A#�1  � ����

 �0 � �\-�]� 0��� L5� �3 �0 /��1�3�!�0 "�#�;;X& ~�
 .0�� "�#�/ L5� "���8 ��;� @; ;1 �0 	2��� "�#�>� "���0 ��;2
 �0

	�\� I�� & �#�� � ���;& t���� �0 "��0���
� ���0 	H ~�
 6��2*;� .0�0 ��*
 ik28� �!�0 F� C��2B� v]3 �0 "��0

;;X&�#� ��1��B �!�0 @�J 	
� ��9 ���;& 6;� .0�� "��0���
� ��3 ��� �0 /��1�3 ���3 � "��0 L5� �0 �#�� � 	2U�/ A1

.�;3� 0�8 ��;�1 �� ��3 ��� �0 /��1�3 "�#�;;X& �
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Fig. 2. Means comparison of fruit humidity and its changes during storage using disinfection and control treatments 

in three date cultivars at temperature of 27 ± 2 ̊C. 
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Fig. 3. comparing means of the percent amount of sucrose and its changes during Storage in the disinfection and 

control treatments in three dates cultivars at temperature of 27 ± 2 degrees Celsius. 

 :V�3-  6;=
�;� �U��.��!�0 ���8 L5� �3 �0 �#�� � 	
� ��9 "�#���;& �0 "��0���
� ���0 �0 �J I��;;X&  � /��1�3   "��0 �02±27 

l�;U�3 ���0.  

  

 ����/ (0� $,	�1�2(� ��() 5  �67  

  l�TTT3� �� ��;2
"�# ) w
����� ��<�&05/2 � I�\��� 6;=
�;�=2("0�/J ���0= L5� �TTT3 @��� ���;& ���8  :��� 4��5 ��

���;�"�/ 	�\� I�� & :VTT� �0 �1 ��H ���# .0�0 ��TT*
 "��04 	� �NBk� I�� & "��0 � "�#�/ 7���TT3 L5� �TT3 �0 00�K

0

2

4

6

8

10

12

ی 
عفون

ضد
disinfection

شاهد 
control 

ی 
عفون

ضد
disinfection

شاهد 
control 

ی 
عفون

ضد
disinfection

شاهد 
control 

Sayerساير ُ زاهدی 
Zahedi

Deiriديری  

��
;�

 @
��H

� 
�!

�0

pe
rc

en
t 

of
 f

ru
it

 h
um

id
it

y b b
a a

c d

4

5

6

7

8

9

10

11

12

13

1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

Sayerساير  Zahediزاهدی  Deiriديری 

��
;�

 @
��H

� 
�!

�0

P
er

ce
nt

 o
f 

fr
ui

t 
hu

m
id

it
y 

"��0���
� "�# ���

Storage months

 controlشاهد 

disinfectionضدعفونی 

0

2

4

6

8

10

12

14

16

ی 
عفون

ضد
disinfection

شاهد 
control 

ی 
عفون

ضد
disinfection

شاهد 
control 

ی 
عفون

ضد
disinfection

شاهد 
control 

Sayerساير ُ Zahediزاهدی  Deiriديری  

�!
�0

 
/�

�1
�3

 
P

er
ce

nt
 o

f 
su

cr
os

e

b
b

a

b
bb

1

2

3

4

5

6

7

8

9

1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

Sayerساير  Zahediزاهدی  Deiriديری 

�!
�0

 
/�

�1
�3

 
P

er
ce

nt
  o

f 
su

cr
os

e

 controlشاهد 

disinfectionضدعفونی 

��� "�# "��0���
�

 Storage months

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
18

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
24

-0
5-

07
 ]

 

                             7 / 17

https://dorl.net/dor/20.1001.1.16807154.1399.21.4.18.8
http://journal-irshs.ir/article-1-435-fa.html


����V�# � ��; ;]- 

490 

	�\� .@TT��0 0��� :1 ��5 ��<;� �N
 /� ���;& � �#�TT� 6;� "��0 ��TT� ���;& "�#���8 ��;� �0 :1 ��5 ���.� 0���� ���& �0

�0�0 ��*
 "�&f����
 .1 ��5 A#�1 ~�
	�\� ik28� �#�� � ���;& @-�B �0 �0 � L5� �3 �0 : F� v]3 �0 "��0�!�0  ��*


0�0 . �0 �2TT*;� �0 	���V;� @;-�\� A#�1 :;-0 �� 6�� 0���� "�#���8��TT� ���;& @TT3� .l�TT3� �� ��;2
"�# � ����J @TT307 

 ��;*;��!�0 5�@�J �� 	
� ��9 ���;& �0 � L5� �3  �# �0 :1 � .0�� "��0���
� ��0 ��� �0 �#��  � 	2U �/ A1/� ��� ��0 �� 

�\�  L5� �3 �0�!�0 .0�0 ��*
 	*#�1 �
�� :1 ��5  ~�
 6��2*;� �#�;;X& ��#�*� "�#�/ L5� �0 �#�� � ���;& 6;� I�� & �

.��  

Fig. 4. Comparing means of the amount of total sugar content and its changes during Storage in the disinfection 

and control treatments in three dates cultivars at temperature of 27 ± 2 degrees Celsius. 
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Fig. 5. Comparing means of the percent of reduced sugar content and its changes during Storage in the disinfection 

and control treatments in three dates cultivars at temperature of 27 ± 2 degrees Celsius. 
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Fig. 6. Comparing means of the amount of acidity and its changes during Storage in the disinfection and control 

treatments in three dates cultivars at temperature of 27 ± 2 degrees Celsius. 
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Fig. 7. Comparing means of the amount of pH and its changes during Storage in the disinfection and control 

treatments in three dates cultivars at temperature of 27 ± 2 degrees Celsius.  
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Fig. 8. Comparing means of the amount of TSS and its changes during Storage in the disinfection and control 

treatments in three dates cultivars at temperature of 27 ± 2 degrees Celsius. 
 :V�8-  6;=
�;� �U��.��!�0  :1�0��"�# #���;& �0 "��0���
� ���0 �0 �J I��;;X& � �������8 L5� �3 �0 �#�� � 	
� ��9 "�  �0

 "��02±27 l�;U�3 ���0.  

  

'(�  
  ��;2
"�# �� �0 ���J @30A#�+, �9�B  �1 0�0 ��*
@�J �\-�]� 0��� 	2U�/ A1	��
��& B Z  @; ;1�;���#"  �/�& �3

 "��0 � "�#�/ 7���3 "���8 L5� ���0 ����t  ��� C�2�10��0 .��;� ��6 
 �2V
;< �#� <��B;@  �1 @3��0��"�# V*&;: ���#0 

@�J0��� 	2U�/ A1  �0� 23� �>� 	 ����" 	K+��"�# L5� �3 	 ;1 �;���#"  � @���
 �\-�]� 0��� "���8����- 6�� / 

�J 0����1  ���8 ��;� 	
� ��9 �00���
 	\
��. ��<�� � ���6�
�K 7  �0 �0� 23� 0���@�J	2U�/ A1 
�3J ��	 �H /�;@\ �� �����

�F � ��� ��8 /� :!�B 4��5	 � 0���J �;�V& �� �0;t �3J @*1� @3� )27 7 45(.  

  A#�+, "�# 6;*;,�0�0 ��*
 4��5 �1 �
�B. bassiana  C�2�1 	��
��&@�J�#" ����� ��;� �0 .0��0 �� ���8 "���
�"�# 

 4��5 	���B. bassiana L1 A���/J 0��� 6��&@N�
  ���*150 %3  ����� �� �����c441 �*B "���  "�# ��f � :��1

 
٣ -50LC 

76

77

78

79

80

81

82

83

84

ی 
عفون

ضد
disinfection

شاهد 
control 

ی 
عفون

ضد
disinfection

شاهد 
control 

ی 
عفون

ضد
disinfection

شاهد 
control 

Sayerساير ُ Zahediزاهدی  Deiriديری  

 �
!

�0
 

:
1 

��
��

 0
���

T
S

S
 a a

a

a

a

a

70

75

80

85

90

1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

Sayerساير  Zahediزاهدی  Deiriديری 

 �
!

�0
 

:
1 

��
��

 0
���

T
S

S
 

 controlشاهد 

disinfectionضدعفونی 

��� ��� ������	
�

Storage months

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
18

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
24

-0
5-

07
 ]

 

                            11 / 17

https://dorl.net/dor/20.1001.1.16807154.1399.21.4.18.8
http://journal-irshs.ir/article-1-435-fa.html


����V�# � ��; ;]- 

494 

 �*M� F3�3�
�
0 ���8 ��0.L ilus surinaemensisphOryzae C0�\� E;&�& ��410×51/2  �310×31/3 0�� )237 25(.  �����

 	Y��5C441 ����� ���3 �� @�U
 7��� A���/J 	��� "�#h;3� 	���0 m;H �0	��;�;U;� ��� �&f�� � �&  � `��& 	�3���

) 0��026 .( ��<�� 	K��*1 I��5 "���0 6�� ����*B � "��f "��� :B��� �0 "�&f��  :��1�
�
0 �*M� F3�3���8 ��0  .0��

 �1 ���8 "��0���
� t���� �0 0����1 "��� �b- �2*;��;U��K �H��� �0" ��;
 ��;U��K7�
��0 ���5 " @3� E3��� )247 26( .

� 0����1 "����� :��� 6�� 	"���;��/  �0�� ����� ��	
� ��9	2U�/ ����1 7 A��#�;>^& ��	K+�� "�# <;
 ��;� 	 ;1 0���

 	3��� .@��K ���5��;2
"�# @�J �1 0�0 ��*
 A#�+, 6�� A���/J 0��� 	2U�/ A1 "�#�>����8 ��;� @; ;1 �� 	&�� 2� 

0��0 � 	�J @;-�\� .��;� @��H�  6�� ���.� .@3� @��� 0�/J aJ ���.� �=
�;�@ !  ��0��8�� "0��/ @;�#� /� ���8 ��;� 	 ;1

	� ��;, A#�1 n���& �� ���8 ��;� ��
 :B��� �0 �J ���.� � @3� A#�1 .��1��;� @��H�  .@3� @��� 0�/J aJ A#�1 �=
�;�

L1 �J ���.� �Y�# ��� @��0�� "���8 ��;� "��� /� �1 ��;� "0�& 0�� �&	K+��"�# 	� ���� �� �J 	 ;1#�1 70��	� A ����

)6Lg� /� 	V� /��1�3 .( :���� @;-�\� �>� �0 �� �#�;3� x��
� �� :���& :;U
�2, ��5 6�� .@3� ���8 ��;� �0 0���� "�#��5 6��&

��0 	���V;�.0  A#�1/��1�3 ��5 ) @3� 	���V;� :���� @;-�\� ��<;� A��<�� "��\� ��31 .(Lg� :���� 6��&	���V;�  /� w,

"�21�� � �#��c� ���8 ��;� @��0��	� �#	� ���8 ��;� �;�c& � 	K�;��& _��� �1 ������
0�K .	K�;��& �;3� �;-�& �>� �� 

�;3� � F;21f "�21�� � �#��c� t3�& :V-� �;-�& @�� �� �;�c& � F��2;3 ���8 ��;� �0 �#	� 0��� ����J 	���V;� ���� .

�;��  	���2�� ���84��5 /�"�21�� 7�#��c� 7	-�� "�#"�21�� � ��0��M3� "�#@3� ��M3� ���� "�#.  ���8 ��;� ��<�� /��1�3 ��

 �#��5 /� "�=�0 x��
� "���0 ��
���J Z B �1 @3� <;
 /�21��� � <K��K) @3� @;�#� <��B "���
� ��;� @; ;1 �0 �#7 .( "�#��5

�� "�#����1�3�
�� �#��c� i�D� 0���	� <1��K � /�21����� �;;X& .������ �0 �#��c� @;-�\� �>� �0 �1 "�;�� �  ���8 �

	� 0���:��� ��J I���;#���1 	�V-� �;�c& `�� �0 �1 @3� 6��1�;U1� "0 ����# �� (F;�;&� :V-�) C�
�&� �;-�& � �#

;-�& "/��#�;
� 	�� 	-J "�#�;3� .�
��;��  t3�& "/��# `�� �� <;
 ���8 �� �
��0 0��� ��;� v]3 �0 �1 	��#��c�

I����1	� �;U1� �#) �
0�K36� "/��#�;
 �;�c& �0 .(;�� "�21�� t3�& ���8�;3� "/��#�;
 "�# �;3� 7F��;&��  � F;23�

�0��"�# 	� �;-�& "�=�0��0 )35( . 

   :��5 �2��;TT3�&;�2  �1 @TT3� ���TTD� :1 �2��;TT3� :��TT�l�TT3� �� ��;� ���� 	-J "�#�;TT3� �/��
�	� "�;K ���.� .0�TT�

 :��5 �2��;3 � ���.� A���/J 6�� �0 �2��;3 �&;�2 ��;�	�;� EU B �� �# �� F;-�� �;3 � ��K100  ���8 ��;� @� �K ��K ��/

 .0�� m�2c� "�#���;&C�D �� �2* ;� "�#�0 �1 ��2U # 	-J "�#�;3 � "0��/ ���.� "���0 	
��  /�3  � @8�3�28��"� �J �#

	�g� A.
 �0�2 @; ;1 �0 �#�;3� 6�� ���.� � �C�D�� "�#��;� �+�� �� 	
�� �>[� �#��2U# ��;� 	-J "�#�;3 � 6��2�g� .

	� F��2;3 �;3� � F;-�� �;3� ���8�#�;3� 6�� �0�� m;\9 @�� �� .�����7  x�
 � ���.� .@3� 6;��, <;
 ���8 ��;� �2��;3�

) @TT3� �>[� ��;� @TT��0�� /� w, ��� � �<� @; ;1 �� �#�;TT3� 6��16 .(	, �g�& ���TTD� 4���� �=
�;� "�#+H  /� �>^2� � �0��

	� �;;X& ��;� m;\9  � "�5 "�#�;3 � ������ 	-J "�#�;3 � .��1 �2* ;�0��/ �;>^& � �0�� m;\9  "�#�;3 � <��� " 	,4� 

 h��3  �;;X& E�3  �1 "�5 "�#�;3 � 6;�y�# .�
���
	,4� 	� 7�
�� C��\� ��H ��L1 /� �& F��! �0  �� ���D � "�#�;3 �

	� :���.�
�� �- `�# �"� A�1�� �� �;>^& �H�8 �� �2*;� �J @;�#� � 0���
 �;>^& �<�	��<
J "�#  @;-�\� ��������
�<�� �#

6������� .@TT3�7 L1 `/�� /� �2��;TT3� �� �TTU��.� �0) @TT3� ��0��8�� �<� �� �>[� 	 ;1 ��21�� F� ����� �� "�&16 .(	,4�  �0

@;���5 6;;\&  i�D��;�� �#�;@ /�0�" 0��0. Lg��&�6 �#��21��	�  �1��/ >^&;� 	,4� � ���D�;��  ���8� ���5	K;7�
� -�\�;@ 

<
J�L�# � ���������
�<�# �	��TT��� �0 .	,4� �,;�6 -�\�;@ ���������
�<�# ��/ >^&;� 0��= -�\� ��
�� ����10���� :����;@ �J	  �

� ��0	���� )47(.  

   �/� A#�1	� |� &� 	
����� 
� ���0 	H �0 ��;� @��H� ��<;� A#�1 �>� �0 �2TTT*;� ���8 ��;� �0�2�� �2�-� .�2��� "

��;� @��H�  ���- `�#  �2��;TT3� �.@TT3� �>�� <;
 /� ��
J 	��1 TT�;�� �28�� "�#K;#�	  ���8 ��;� /�	K+�� 
�M��&	 f��	� 

�# 7@3� ��0��8��;�* �
	���& �]����" .2U�;L �;�� X&;;� "�#�- `�# 3� �;���2 ,;�� 0�1 .\-�]�� "�# ���=*#�+, ���3

 �1 �0�0 ��* 
���.� �- `�#  ��B�� �& ���8��;� :��1 	K�;3 � �<���A ��2�� @3 � )1.(  7�9 �B A#�+, �0 7C�B �# ���- 

`�# 	
�����
� ���/ A��<�� ��  A#�1.@��� �<�� �
�K�#�A ��  A#�1@��H� �;�� �� ���8 .2TTU� ��H;L 1 ��; ;@ �� �J �+�� 

2 3 ��	 3�UB � @���;@ � �� �J;���"�#" Y��5	 >^&;� �	0��bK )37.(   

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
18

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
24

-0
5-

07
 ]

 

                            12 / 17

https://dorl.net/dor/20.1001.1.16807154.1399.21.4.18.8
http://journal-irshs.ir/article-1-435-fa.html


3���	 .�& �>�;v �;��  ��4��5 ... 

495 

   �=�0 /�	K+��"�#  �<� � L\H 6;;\& �0 �>[� � Lg� 	 ;1��;� �#�0��"�#  I��TTT! �� �1 @TTT3� :1 �����TTT!�0  ���0

wV���4 	� �0�0 ��* 
) 0��16�0 .( ���� 7�9 �B A#�+,	
/  ���8 ��;�4��5 ��M3 � �� B. bassiana  0��� "���8 L5� �3  �0

 �g�& �
 	TTT3��� "�#�>� �0 	 ��,@TTT���
 	7 B �0 �V��Z  	K+��"�#  "���0 "��0���
� ��� ATTT� 	H �0 ��;� 	 ;1 "�#�>�

	�\� � @���.0�� "��0  I�� &�0  ���.�TSS  ���8�0  :B���� L5�"�# �N
 /� m�2c� TTT3� �� ��5 @�TTTU
;�  �0�\-�]� "�#

) @3� ��� `��<K ���*�37 .( ��� �&��1X&;;�"�#  @N�
�0��"�# ����  �0 ���;&���� 	
/ ��;�4��5 ��M3� �� ���8 -0 ��;: 

 ��� ��1/�3 � @8�3  	
�����
� ���/ 	H �0 ��;��	�����<�� .�A  @N�
�0��"�# ���� �b
 `/�� 0��g� �� ���� �Y�K�	� 

�;�� �	0��7  ����\-�]� "�# @3� �0�0 ��*
 ���*��1 ��6 �<���A & �� ����;�� 1 A#�1 � @��� �
� ���; ;@ �#�{"  �J

� a��]��
 � ���	�� �� )4.( �2V
�" � �1	���& ��& �0;� ��6 X&;;��# 0��
 ���� � �J ��7 ��&�: 0��= E;1�&"�# � ���0;�� 

/�  ����E;1�&"�# -���	 3� �;�#�" -J	  � �#��5 ���0��"�# H C����	 ���g=
 ���0" @3� . ���=*#�+, ���3 �\-�]� ��*


 �1 @TTT3� �0�0X&;;�"�#  @N�
E;1�&"�# -���	  ��;�L5�"�# ���8 m�2c�" ��2TTT3/�8  �0�, ��B���
�	  ��
 |� &� ��;�

�	�2�� .E;1�&"�# 3�;�" -���	  :��� ���8 ��;�-�K;F 3�;7� ��V&�1�&��,;F 3�;7� 
��;�;F 3�;7� p-#;U1���	 ��<��;7F 

r��1;F 3�;7� 3;����;F 3�;7� p-����1�F 3�;7� -���;F  �o-����1�F 3�;� 	� �����)7( .  

   4��5 /� �0� 2TT3� �� ���8 ���;& `�� �TTU��.�B. bassiana `�� ���TT3 ���#  ��
��� "� TTU�&� �;;X& "�#���;& `�� "�#

 Z B �0 ���<� `�� �1 0�0 ��TT*
 	&���B	K+��"�#  � �0�� �>[� ��TT� ���;& "���8 	 ;1��;2
"�# @TT3� �2TT��0 	g��TT*� 

)15.( &;�# ���" &���B	 
;< �>�"�#  �2c�	 �� 	K+��"�# 1; 	 �;���#" & .�
��0 ���8;�#���" &���B	 � A#�1  �0;��< 

� @��H�;�� ���8" ���
�"7 �<���A �TT!�0  :1�0��"�# �<�� � �����A �TT!�0 TT3�;���2 >^&;� �\�	��0" �2TT��0 @TT3� )16 .(

&;�#���" &���B	 U � A.
;�� L* YK;�" -�\� A#�1 �0;@ �;���V	 � ��* 
	��#0� .�6 &;�#���  /���� �\� A#�1-;@  :����

�;���V	 � ����1�TT3�� � a�c�;�� K��� �0 ���8;�" 1 A#�1 /�; ;@ � �>[�	��TT���� /� .�6 / ���TT*& ���-�0�" �;6 &;��� 

&���B	 & �;���  ��@�JA1 /�2U	 0��0 0���� /��� @�JA1 /�2U	 ���0" !�8;@ #�V�#	 U� ��;��" 4��5 /��# � �21��"�#" 

��0������1 3�,;K�	 � ��&;K�	 �;�� �0�� � �0 Z B 1; ;@ �;���#" ���
�" �>[� @3� )33.(  

   ���
�A#�+,	��#  ��;�/ �03���	 `���#" 
�K��;F ��;� 	
� ��9 �/�& "�#��� @��0��  "���9@3�� /��� U�;��"  /�

��6 �����" �# ����5��;��
��
�� �u� ��2U# �J های��;5�� ��<;� �� �# 0����	����� .7C�B �# �� ��&�"`�� 6�� "/�3 �#

 � �2���
 	
���Y @��*;,�& / �B�0�" @1�� ��V2�� �� I���8���#0  .@3� �2U��� �]��� 6�� �0-�\�;@ @1���#" ���&" 

 t�&�� �0 ��;�/�����"�#" ��� @��0�� /� w," 
��
�� @\�!	 
�K��;F @3� <;Y�
 ��;U��<�� I��! �0 ��� 7�A A#�+, �#

 �\3�& ��V�� :
�*� t�&��C��2B� �� A��<��  �#��8�@��.   

	)�&
����  
  ��;2
"�#  A#�+, 6�� �1 0�0 ��*
���;& �;���#"  ���8L5�"�#  "��0 � "�#�/ 7���3�& ��B�� �0 23� �� �� �0�@�J A1

 4��5 ��*�� �� 	���V;�B. bassian  � �0�� E3��� ���8 	
� ��9 "���#;� �F  /�@N�
 �0 �0� 23� 0��� "�#5�L�#  ��2U
��2


 �0	K+��"�# ���8 ��;� 	V�W�-��<;��# "	3��� 0��� �.� �0��U  ���#�� ���1 0���� 	 �� �;;X& . `��9 �� 	
� ������ 	
/

 4��5 ��M3� �� ��;� B. bassian 8�� @U
��&	 	K+��"�# 1; 	  �� ���8 C�D����/ >^&;�  �0 .�#0 ���5��7`�� 6  ab���  /�

Y�
 @��H� �0�0 @30;< 0��. ��<�� �� 76��  �/� A#�1�� :��5 @��H� ab� g��&	 
;< ��/ >^&;� #�*� ���;&�*
 �� @N�
 .

�0��"�# � C���� ���� 	,4�  ���D� ��;� �Y�K���/ >^&;� ���;& @��=
 ���5��� 7  C�H �0� ��� A�	
�����
 X&;;�	��#  �3 �0

�� ��#�*� 	3��� 0��� "���8 L5� 1�B �1	 �#� /�;@  A��<�� �0 ���;& ���0 C�H	
�����
� 0���<�� .�A �&���	  @N�


�0��"�# C���� ���� �;��  ���0 C�H �0 ���8���g=
" �� � �+��  �0	
� ��9 ���;& 
 ̀ /�� 0��g� E�3�b	� 0�K C�D����. 

2
 �0;����J 6� 7" ���� 	
/��5 ��M3� �� ��;�4 B. bassian �	 �0 �
��&"���g=
 � ���8 @��0�� /� w,� ��� �����	 ���"  �9


� �	 0�� �0� 23�. `�� 6�� 0����1 @B���3 /� �&�� `���#" n���  �1 @3��2*;� �2��	 �� �0� 23�  /�0���"�# �;�;�	� 

	�.�����  6�9 `�� 6��0�D25�" �&7�0�� �� ��;t /�@U  <;
 ��K/�3	����� .  

 
4- TSS 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
18

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
24

-0
5-

07
 ]

 

                            13 / 17

https://dorl.net/dor/20.1001.1.16807154.1399.21.4.18.8
http://journal-irshs.ir/article-1-435-fa.html


����V�# � ��; ;]- 

496 

References          *��+�                                                                                                                           

1. Abbas, M. A. F and R. Dris. 2001. Physiology and postharvest quality of date palm fruit (Phoenix dactylifera 

L.). In: Crop Management and Postharvest Handling of Horticultural Products. (R. Dris, R. Niskanen, S.M. 

Jain, ed.), Science Publishers, Inc., Enfield, NH, USA, 209–237. 

2. Abdul-Hamid, N.A. Abas., F. I.S. Ismail., K. Shaar and N. H. Lajis. 2015. Influence of different drying 

treatments and extraction solvents on the metabolite profile and nitric oxide inhibitory activity of Ajwa dates. 

J. Food Sci. 80: 2603–2611. 

3. Agboola, O.S and A. L. Adejumo. 2015. Nutritional Composition of the fruit of the Nigerian wild date palm, 

Phoenix dactylifera. World J. Dairy Food Sci. 8: 196–200. 

4. Al-Farsi, M., C. Alasalvar., A.  Morris., M. Baron and Shahidi, F. 2005. Comparison of antioxidant activity, 

anthocyanins, carotenoids, and phenolics of three native fresh and sun-dried date (Phoenix dactylifera L.) 

varieties grown in Oman. J. Agric. Food Chem. 53: 7592-.9957  

5. Aleid, S.M. 2014. Date fruit processing and processed products. In Dates: Postharvest Science, Processing 

Technology and Health Benefits, 1st ed.; Siddiq, M., Aleid, S.M., Kader, A.A., Eds.; JohnWiley & Sons, Ltd.: 

Chichester, UK, pp. 171–202. 

6. Assirey, E.A. 2015. Nutritional composition of fruit of 10 date palm (Phoenix dactylifera L.) cultivars grown 

in Saudi Arabia. J. Taibah Unive. Sci. 9, 75–79.Baliga, M., Baliga, B.R., Kandathil, S.M., Bhat, H.P. and 

Vayalil, P. 2011. A review of the chemistry and pharmacology of the date fruits (Phoenix dactylifera L.). 

Food Res. Int. 44: 1812–1822. 

7. Biglari, F., F. M. Alkarkhi and M. A.  Easa. 2009. Cluster analysis of antioxidant compounds in dates (Pheonix 

dactylifera): Effect of long term cold storage. J. Agr. Food Chem. 107: 1636-1641. 

8. Burks, C. S., M. Yasin., H. A. F. El-Shafie and W. Wakil. 2015. Pests of stored dates. In Sustainable Pest 

Management in Date Palm: Current Status and Emerging Challenges, Sustainability in Plant and Crop 

Protection; Wakil, W., Romeno Faleiro, J., Miller, T.A., Eds.; Springer International Publishing: Zürich, 

Switzerland, pp. 237–286. 

9. Dhouibi, M.H., A. Lagha., A. Bensalem and Y. Hammami. 2015. Palm dates fumigation in Tunisia: Eciency 

of phosphine and CO2 mixtures, at different temperatures, as an alternative to methyl bromide. Int. J. Agr. 

Innov. Res. 6: 1697–1702. 

10. El Mohandes, M.A. 2012. Nonchemical methyl bromide alternatives in dates’ processing sector. In Dates: 

Production, Processing, Food, and Medicinal Values, 1st ed.; Manickavasagan, A., Mohamed Essa, M., 

Sukumar, E., Eds.; CRC Press: Boca Raton, FL, USA, pp. 227–253. 

11. Ezra, D and G. A. Strobel. 2003. Effect of substrate on the bioactivity of volatile antimicrobials produced by 

Muscodor albus. Plant Sci. 165:1229–1238. 

12. Ezra, D., W. M. Hess and G.A. Strobel. 2004. New endophytic isolates of Muscodor albus, a volatile-antibiotic-

producing fungus. Microbiology, 150:4023–4031. 

13. Fang, X., S. Park and T. Saito. 2019. Rapid increase in ozone-depleting chloroform emissions from 

China. Natu. Geosci. 12: 89–93. 

14. FAO. 2010. Statistical Database; http://faostat.fao.org,   

15. Finkelman, S., S. Navarro and M. Rindner. 2006. Use of heat for disinfestation and control of insects in dates: 

Laboratory and field trials. Phytoparasitica, 34: 37–48. 

16. Iranmanesh, S. M. 2000. Compact first book, Introduction to applied technology, production dates, storage, 

processing, packaging and export. First Edition. Publications Aida writing. 274 pp. 

17. Ismail, B., I. Haffar., R. Baalbaki., Y. Mechref and J. Henry. 2006. physico-chemical characteristics and total 

quality of six date varieties grown in the United Arab Emirates. Int. J. Food Sci. Tech. 41: 919–926. 

18. James, E., T. Jeffrey and C. Lord. 2003. Tritrophic interactions and storage pest control: interaction of the 

fungus Beauveria bassiana with resistant oat varieties for control of Oryzaephilus surinamensis. Insect Pathol.  

Microb. Con. 4: 153-170.  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
18

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
24

-0
5-

07
 ]

 

                            14 / 17

https://dorl.net/dor/20.1001.1.16807154.1399.21.4.18.8
http://journal-irshs.ir/article-1-435-fa.html


3���	 .�& �>�;v �;��  ��4��5 ... 

497 

19. Jamil, M.S., R. Nadeem., M. Hasif., A. Ali and K. Akhtar. 2010. Proximate composition and mineral profile 

of eight different unstudied date (Phoenix dactylifera L.) varieties from Pakistan. Afr. J. Biotech. 9: 3252–

3259. 

20. Jassim, H. K., L. M. Andullah and I. Abd- Al- Ahad. 1998. Determination of the exact concentration of 

Beauveria bassiana to control the larvae of the Fig moth Ephestia cautella on stored dates in Iraq. Arab. J. 

Plant Prot. 6: 44-45. 

21. Lacey, L.A. (Ed.) 2016. Microbial Control of Insect and Mite Pests: From Theory to Practice; Academic Press: 

Cambridge, MA, USA, 482pp. 

22. Latifian, M. 2003. Date Control technology of date palm stored pests. Ahang Ghalam Publishing, Mashhad. 

100 pp.  

23. Latifian, M., E. Soleimannnejadian. M. Ghazavi, J. Hayati, S. M. Mosadegh and P. Nikbakht. 2009. Evaluation 

of three Beauvaria bassiana isolates on Sawtoothed beetle Oryzaephilus surinaemensis and the effect of 

different temperature on their germination and mycelium growth.  J. App. Entomol Phytopathol. 77(1): 151-

168. 

24. Latifian, M. E. Soleimannnejadian. M. Ghazavi, J. Hayati, S. M. Mosadegh and P. Nikbakht. 2010. Study the 

pathigenecity of Beauveria bassiana on the Larvae and adult stages of sawtoothed beetle Oryzaephilus 

surinaemensis on date palm cultivars. Journal of Scientific agriculture. Plant. Protec. 31(1): 21-35.  

25. Latifian, M., E. Soleimannejadian and M. Ghazavi. 2017. The epizootic models of Beauveria bassiana in 

sawtoothed grain beetle, Oryzaephilus surinamensis populations feeding on date fruits. Biol. Control Pest 

Plants Dis. 6: 207-220. 

26. Latifian, M., M. Ghazavi and E. Soleimannejadian. 2018. The role of temperature on the pathogenicity 

of Beauveria bassiana in populations of sawtoothed grain beetle, Oryzaephilus surinamensis (Coleoptera: 

Silvanidae) fed on stored date fruits. J. Crop Prot. 7: 395-402. 

27. Litwin, A., M. Nowak and S. Różalska. 2020. Entomopathogenic fungi: unconventional applications. 2020. 

Rev. Environ. Sci. Biotechnol. 19:23–42. 

28. Marzia, C., R., P. Garbati., R. Nencioni., M. Guidi., A. B. Bicego and S. Patrizia. 2019. Emigration Effects 

Induced by Radio Frequency Treatment to Dates Infested by Carpophilus hemipterus, Insects, 10(9): 273-

288. 

29. Mercier, J. and J. L. Smilanick. 2005. Control of green mold and sour rot of stored lemon by biofumigation 

with Muscodor albus. Biol. Cont. 32:401–407. 

30. Mercier, J., P. Walgenbach and J. I. Jiménez. 2005. Biofumigation with Muscodor albus pads for controlling 

decay in commercial table grape cartons. HortScience, 40:1144 (Abstr.). 

31. Mortazavi, S. M., H. K. Arzani and M. Barzegar. 2006. The effect of vacuum and modified atmosphere packing 

on the shelf life and quality of date (Phoenix dactylifera) fruits, CV. Barhee. J. Agr. Sci. 29(3):125-138.  

32. Nasiruddin Khan, M. N., A. Sarwar., A. M. Wahab and F. Haleem. 2008. physico-chemical characterization 

of date varieties using multivariate analysis. J. Sci. Food Agr. 88: 1051-1059. 

33. Nebhani, L. 2003. Indasterial product of date palm. Publication of Media Promotions. 25p. 

34. Omkar, K.K. (Ed.) 2016. Ecofriendly Pest Management for Food Security; Academic Press: Cambridge, MA, 

USA; Elsevier: Cambridge, MA, USA, pp 295-340. 

35. Palou L., M.A. del Río., A. Guardado and J. Vilella-Esplá. 2011. Influence of induced ripening and cold storage 

protocols on the incidence of postharvest diseases of date palm fruit. Acta Hort. 894: 235–241. 
36. Palou, L., R. Rosales., V. Taberner and J. Vilella. 2017. Incidence and etiology of postharvest diseases of fresh 

fruit of date palm (Phoenix dactylifera L.) in the grove of Elx (Spain). Phytopathol. Mediterr., 55(3): 391-400 

2017. 
37. Parvin, S., D. Easmin., A. Sheikh., M. Biswas., S. Sharma and M. Jahan. 2015. Nutritional analysis of date 

fruits (Phoenix dactylifera L.) in perspective of Bangladesh. Am. J. Life Sci. 3, 274–278. 

38. Ramin, A. A., P.G. Braun, R.K. Prange and J. M.  DeLong. 2005. In vitro effects of Muscodor albus and three 

volatile components on growth of selected postharvest microorganisms. HortScience, 40:2109–2114. 

39. Said, A., D.  Kaoutrher., B. Ahmed., T. Mohammed and T. Brahim. 2014. Dates quality assessment of the main 

date palm cultivars grown in Algeria. Ann. Res. Rev. Bio. 4, 487–499. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
18

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
24

-0
5-

07
 ]

 

                            15 / 17

https://dorl.net/dor/20.1001.1.16807154.1399.21.4.18.8
http://journal-irshs.ir/article-1-435-fa.html


����V�# � ��; ;]- 

498 

40. Sholberg, P.L., T. Shephard, P. Randall and L. Moyls. 2004. Use of measured concentrations of acetic acid 

vapour to control postharvest decay in d’Anjou pears. Postharvest Biol. Technol. 32:89–98. 

41.  UN. 2020. Handbook for the Montreal protocol the Ozone layer (Forthteen edition). Breisgau, Germany, 

937pp. 

42. U.S. Environmental Protection Agency. 2005a. About pesticides. 2 Nov. 2005. http://www.epa.gov/pesticides/ 

about/#what_pest. 

43. U.S. Environmental Protection Agency. 2005b.Types of Pesticides. 2 Nov. 2005. http://www.epa. 

gov/pesticides/about/types.htm#biopesticides. 

44. U.S. Environmental Protection Agency. 2005c. Biopesticide Active Ingredient Fact Sheets. 2 Nov. 2005. 

http://www.epa.gov/pesticides/ biopesticides/ ingredients/ index.htm. 

45. Vega, F.E. 2018. The use of fungal entomopathogens as endophytes in biological control: A review. 

Mycologia,110: 4–30. 

46. Worapong, J., G. A. E. J. Strobel., J.Y.  Ford., G. Li and W.M. Hess. 2001. Muscodor albus anam. gen. et sp. 

nov., an endophyte from Cinnamomum zeylanicum. Mycotaxon. 79:67–79. 

47. Zeuthen, P and L. B. Sorensen. 2003. Food preservation techniques. CRC Press. 217 p.   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
18

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
24

-0
5-

07
 ]

 

                            16 / 17

https://dorl.net/dor/20.1001.1.16807154.1399.21.4.18.8
http://journal-irshs.ir/article-1-435-fa.html


Iranian Journal of Horticultural Science and Technology 21 (4): 483 - 498 (2020) 

Research article  

 

Effect of Date Fruit Inoculation with Fungus Beauveria bassiana on Fruit 

Quality and Shelf Life of Sayer, Zahedi and Deiri Cultivars 
 

M. Latifian*, B. Rad and S. Ahmadi Zadeh11 
 

 No negative effects on fruit quality is essential for the practical use of Beauveria bassiana 
as a substitute for methyl bromide in date fruits disinfection. Experiment was conducted in a 
completely randomized design with two level factorial arrangements. The first factor included 
three cultivars including Sayer, Zahed and Deiri and the second factor consisted of inoculation 
with fungal spores and control. The fruits of dates cultivar, Zahedi, Deiri and Sayer, were 
treated by doses of 5.21×104 2.46×104 and 2.69×104 spores/ml, respectively. The results 
showed that biopesticide treatment could not change the physiological characteristics of the 
fruits compared to the control. Although biopesticide treatment was effective in maintaining 
the quality of all studied date cultivars, it had the greatest effect on Deiri date cultivar. This 
method reduced the accumulation of sugar in the fruit. Absorption or loss of fruit moisture due 
to treatment was negligible. The concentration of soluble solids in the fruit extract was not 
affected by the treatment, but changes were observed in the three studied dates cultivars during 
the six months of storage, which indicates the importance of treatments to increase the length 
of the shelf life. 
Keywords: Date palm, Disinfection, Microbial pesticide, Storage. 
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