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�M3�3 /�;�� ���h � EUB ��;�	-;�2 ��0 U
�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. 
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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. 
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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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