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òäîÈÛa ò§bÈ¾a òîv�äÛa@kî×a�Ûa 
‡“Ûa@ñìÓ@ @

áv× 

òÛbĐn�üa@ @

E 

@òíëaŒ

@‘bànÛa° 

@‡ÈvnÛaë@ò“ß‹ØÛa@òßëbÔß

Ixa‹Ðãüa@òíëaŒH° 

@òÈ’c@‡š@òíbà¨a@ÝßbÈß

@@÷à“ÛaUPFE@ 

1 @òàzÜÛa@åß@‡n¿@ñ†b�ROR 47 72 0 182 111 

2 @÷Ü�aT 42 58 0 177 92 

3 

@‡î�×a@ïãbq@ìãbã

âìîãbnînÛaN 
@‹�Øß@†�ßROR 47 75 0 189 121.9 

4 @òàzÜÛa@åß@‡n¿@ñ†b�ROR 40 77 135 204 11 

5 @÷Ü�aT 42 75 131 170 9.2 
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Ùí�n�üa@Yßby 

@‹�Øß@†�ßROR 45 95 136 196 12.5 

7 @òàzÜÛa@åß@‡n¿@ñ†b�ROR 48 76 125 170 38.3 

8 @÷Ü�aT 45 75 127 215 44.3 
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@Yßbyë@âìîãbnînÛa

Ùí�n�üa @‹�Øß@†�ßROR 44 80 134.5 185 41.4 
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�z]��"#א��8א60א�!��"%���#=��z]��"#א��8א60א�!��"%���#=��z]��"#א��8א60א�!��"%���#=��z]��"#א��8א60א�!��"%���#=�H`H`H`H` Two– Way ANOVA)�E�E�E�Eא��א��א��א�������8�%Iא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}�0�FFFF٢٢٢٢�WE�WE�WE�WEnول��0ول��0ول��0ول�
!-2%��0uא4-�ش��nא���iא�0u!-2%א4-�ش��nא���iא�0u!-2%א4-�ش��nא���iא�0u!-2%א4-�ش��nא���iא �� �� �� �

åíbjnÛa@Š‡—ß pbÈi‹¾a@Êìàª pbuŠ† òí‹¨a pbÈi‹¾a@Á�ìnß @òàîÓ"Ò" òíìäÈ¾a@ðìn�ß 

ò§bÈ¾a@ @20.222 2 10.111 1.422 .342 

òîv�äÛa@kî×a�Ûa@ @9.556 2 4.778 .672 .560 

dĐ©a@åíbjm 28.444 4 7.111   

ïÜØÛa@åíbjnÛa 58.222 8  
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Y= 43.778 - 0.167 X1 - 0.167 X2 � �

R2= 0.511   , R = 0.714 
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pa�Ìn¾a pbíìn�¾a Á�ìn¾a@ @ðŠbîÈ¾a@Òa‹®üa@ @kîm�Ûa@ @

âìîãbnînÛa@‡î�×a@ïãbq@ìãbã 45.33 2.89 2@ @

Ùí�n�üa@Yßby@ @42.33 2.52 3 ò§bÈ¾a 

ìãbãÙí�n�üa@Yßbyë@âìîãbnînÛa@‡î�×a@ïãbq@ 45.67 2.08 1@ @

@òàzÜÛa@åß@‡n¿@ñ†b�ROR 45.00 4.36 2 

@÷Ü�aT@ 43.00 1.73 3 
@kî×a�Ûa

òîv�äÛa@ @
@‹�Øß@†�ßROR 45.33 1.53 1 
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- ���������&�!-2%�a�+5+�7*p�W��#J��Jא�(�z+�n�>�U]�`��"%��ز�Bد=��#=��0uא4-�ش��nא���iא

���\B������[�א������	م�و#�J�������	�����J����[�#J����J�،�]��א&������0א��������J#م���،�]����J��א&������0א
\B���א�K 

- �a���+5+�7��*p!�?�����א�����iאz+�n��!��-2%]�`����"%����ز���Bد=����#=��0��uא4-���ش���nא$א&����aא
����&�W�5�*د��j�٢L٢�!-2% ٤�K،� )%�٢L٢،���د=����7��0א

+bîãbqMòàzÜÛa@êb¤a@À@òÛbĐn�üa@òj�ã@ïÜÇ@ò�aŠ‡Ûa@ÝßaìÇ@�qdm@@ @

������H�H�H�HTwo– Way ANOVA)EEEÈ̀̀`א��א��א��א�������8�%Iא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}�0�FFFF٤٤٤٤�WE�WE�WE�WEnول��0ول��0ول��0ول� �� �� �� �

!-2%�z]��"#א��8א60א�!�"%��3�J!�א���'�!��nא���iא!-2%�z]��"#א��8א60א�!�"%��3�J!�א���'�!��nא���iא!-2%�z]��"#א��8א60א�!�"%��3�J!�א���'�!��nא���iא!-2%�z]��"#א��8א60א�!�"%��3�J!�א���'�!��nא���iא� �� �� �� �

@Š‡—ßåíbjnÛa pbÈi‹¾a@Êìàª pbuŠ† òí‹¨a pbÈi‹¾a@Á�ìnß @òàîÓ"Ò" òíìäÈ¾a@ðìn�ß 

ò§bÈ¾a@ @299.556 2 149.778 4.840 .045 

òîv�äÛa@kî×a�Ûa@ @297.556 2 148.778 4.808 .086 

dĐ©a@åíbjm 123.778 4 30.944   

ïÜØÛa@åíbjnÛa 720.889 8  

�!����-���W����o%
FR2ZEن�א�(٨٢٨}٠ �t����%"0ل�����B���5�����D+�!�?���������������U�٨٣�٪�7!�و�א$א&������aא
א�����B�3<�א*%���!�3���J�t��R!�א�����'�!��nא�����iא5���D+�!��-2%`��א(����!�אG'���!�و ن�א����3!�א�*-%��!��

١٧�٪!�bא#C"�8א�#"��K�e�5+�K� �
7��xQ�B0ول�و���b��J�F٤�Et%B���W� �

١K ���ً��b��	K5ق�دאل�R�0�#B����{#����0�"�F٠١}٠�E��H
�����%"���`�[z+�n�!U�)א����n�!3��J!�א����'�
!-2% Kא���iא

٢K ����ً�b��	K5ق�دאل�R�0�#B!�?��
�Hא$א&��aא���%"��`�[z+�n����iא����n�!3�J!�א����'�
!-2% Kא

�و�������W,<��(�د!�א�0³א�6אG'��א��(0د�"%��א��#2א �
Y= 58.889 + 4.333X1 + 4.167X2 � �

R2= 0.828   , R = 0.909 



 

 

٦٠٠  


���0Aאم�א�?��1א<���(0د=�א>;5אض�!B5*�)
���0Aאم�א�?��1א<���(0د=�א>;5אضد6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א�!B5*�)
���0Aאم�א�?��1א<���(0د=�א>;5אضد6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א�!B5*�)
���0Aאم�א�?��1א<���(0د=�א>;5אضد6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א�!B5*�)�د6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א �� �� �� �

��وא�5³א�R<�א�(���o����!B6א<�א60א�!�"%��3�J!�א���'�!��nא���iא%2-!�وא�5³א�R<�א�(���o����!B6א<�א60א�!�"%��3�J!�א���'�!��nא���iא%2-!�وא�5³א�R<�א�(���o����!B6א<�א60א�!�"%��3�J!�א���'�!��nא���iא%2-!�وא�5³א�R<�א�(���o����!B6א<�א60א�!�"%��3�J!�א���'�!��nא���iא2%-!א��#�'�<א��#�'�<א��#�'�<א��#�'�<0�FFFF٥٥٥٥�WE�WE�WE�WEول��0ول��0ول��0ول� �� �� �� �

pa�Ìn¾a pbíìn�¾a Á�ìn¾a@ @ðŠbîÈ¾a@Òa‹®üa@ @kîm�Ûa@ @

âìîãbnînÛa@‡î�×a@ïãbq@ìãbã 68.33 9.07 3 

Ùí�n�üa@Yßby 82.33 11.02 1 ò§bÈ¾a 

@Ùí�n�üa@Yßbyë@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã@ @77.00 2.65 2@ @

@òàzÜÛa@åß@‡n¿@ñ†b�ROR 75.00 2.65 2 

@÷Ü�aT@ 69.33 9.81 3 
@kî×a�Ûa

òîv�äÛa 

@‹�Øß@†�ßROR 83.33 10.41 1 

 
8*u8*u8*u8*uF�F�F�F�٢٢٢٢EEEE��[z+��[z+��[z+��[z+!-2%���#�'�<����oא<�א60א�!�"%��3�J!�א���'�!��nא���iא#��!-2%��o���>�'א<�א60א�!�"%��3�J!�א���'�!��nא���iא#��!-2%��o���>�'א<�א60א�!�"%��3�J!�א���'�!��nא���iא#��!-2%��o���>�'א<�א60א�!�"%��3�J!�א���'�!��nא���iא �� �� �� �

�����F٢�E�t%Bوא�7�F٥�E�8*Cא0Uول�%A��JW� J��� �
� Jא�����a��+5+�7*p��������������&�!�-2%	���3��J���%"���`�[z+�n�>��U�)��W��]!�א����'�!��nא����iא

��،\B���א��\B���[�א���	م�و#�J����J�[�#J�J��א&���0א�����J#م�،�J�[�#J�J��א&���0א
�6�3�r�7א��xQ�����-&LSD 

� J����a�+5+�7*p��!�?��2%-!�&������א$א&��aא��3�J��%"��`�[z+�n!�א���'�!��nא���iא�W
 ٤K،� )%�٢L٢،���د=����7��0א2%-!�j�٢L٢د��*��5

��H���
 ����5���R�8ق���6����3�rLSDFא�
�'�S����3א�3	�������W�!���fא�(�����U<و��0���B02א������iא5���Dوق�
{#�)��E=א��(0د�>�J6�4-%��F٥KEوذ\�"%��א��#2א�0��n�H3ول�، �
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�!�"#�
�!�א$
�!�א�#"�!�L%!�/#.�א$
�!�א�#"�!�L%!�/#.�א$
�!�א�#"�!�L%!�/#.�א$����������٦٥٦٥٦٥٦٥"0د��"0د��"0د��"0د�–L%!�/#.�א J� J� J� J5B��B�5B��B�5B��B�5B��B���������٢٠٢٢٢٠٢٢٢٠٢٢٢٠٢٢ 

5R�8� �E�E�E�Eق��(�#} �5R�8ق��(�#} �5R�8ق��(�#} �5R�8ق��(�#}��LSDF�F�F�Fא5Dوق�
�Hא��#�'�<�
���0Aאم�א��6�3�rא5Dوق�
�Hא��#�'�<�
���0Aאم�א��6�3�rא5Dوق�
�Hא��#�'�<�
���0Aאم�א��6�3�rא5Dوق�
�Hא��#�'�<�
���0Aאم�א0�FFFF٦٦٦٦EEEE�6�3�rول��0ول��0ول��0ول��H
����א�(��U<�א�(��U<�א�(��U<�א�(��J6�4-%�>�U<�א��(0د=�
�J6�4-%�H<�א��(0د=�
�J6�4-%�H<�א��(0د=�
�J6�4-%�H<�א��(0د=�
!-2%�"%��3�J!�א���'�!��nא���iא3�J��%"!-2%!�א���'�!��nא���iא3�J��%"!-2%!�א���'�!��nא���iא3�J��%"!-2%!�א���'�!��nא���iא �� �� �� �

@pb§bÈ¾a 
@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã

IRHâ@@]68.33@ @

@Ùí�n�üa@YßbyISH@ @

â@]82.33@ @

@Yßbyë@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã

Ùí�n�üaI@T@@Hâ@]77.00@ @

@âìîãbnînÛa@‡î�×a@ïãbq@ìãbãIRHâ@@]68.33@ @ 14.0000* 8.6667 

Ùí�n�üa@YßbyI@SH@â@]82.33@ @  5.3333 

Ùí�n�üa@Yßbyë@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã@

IT@@Hâ@]77.00@ @
   

G�{#����0�"�!�٠١}٠دא �

��Hא�(�K����n�>��U	�������bدאلق�7��H3�JF٦E� �����5�R�0��#B���Jא�����bא���1��A%B�hא0�Uول�����������

�!��-2%�3%	��f!�و3���J����%"�i�[z��+�7��*p!�א�����'�!��nא�����iא��a���+5+�,#��v�n�i�[z��+�S��Rو�>���U�)א�
��6���3�r0אم�אA�����
�LSDא��#���'�<������&�Wم�����#�J������	�����]א������J���[�#J���J�،\B��א&�����0א

�Kو	��[�א����J�J�،\B#�]�J��א&���0א�����J#م �
+brÛbqM‘bànÛa@òíëaŒ@ïÜÇ@ò�aŠ‡Ûa@ÝßaìÇ@�qdm@@ @

�z]��"#א��8א60א�!��"%���z]��"#א��8א60א�!��"%���z]��"#א��8א60א�!��"%���z]��"#א��8א60א�!��"%���H�H�H�HFFFFTwo– Way ANOVA�E�E�E�Eא��`א��`א��`א��`���������8�%Iא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}�0�FFFF٧٧٧٧�WE�WE�WE�WEnول��0ول��0ول��0ول�
�زאوB!�א�-�سزאوB!�א�-�سزאوB!�א�-�سزאوB!�א�-�س �� �� �� �

åíbjnÛa@Š‡—ß pbÈi‹¾a@Êìàª pbuŠ† òí‹¨a pbÈi‹¾a@Á�ìnß @òàîÓ"Ò" òíìäÈ¾a@ðìn�ß 

ò§bÈ¾a@ @34580.722 2 17290.361 2027.534 .000 

òîv�äÛa@kî×a�Ûa@ @30.056 2 15.028 1.762 .283 

dĐ©a@åíbjm 34.111 4 8.528   

ïÜØÛa@åíbjnÛa@ @34644.889 8  

�!����-���W����o%
FR2ZE٩٩٢}٠���5�����D+�!�?�����������0����B�٩٩�٪�7ل�"%�����t ن�א�(�����U!�و�א$א&������aא
+��K�e��5"#א���١�٪��8א����B�3<�א*%��!��t�Rزאو�B!�א�-��س�+5��D`��א(���!�אG'��!�و ن�א���3!�א�*-%�!�����������

!�bא#C"�K� �
7��xQ�B0ول�و���b��J�F٧�Et%B���W� �

١K ��	K5ق�دאل�R�0�#B�ً�b�{#����0�"�F٠١}٠�E�H
��%"��`�[z+�n�!U�)سא��-� KزאوB!�א

٢K ���ً�b��	K5ق�دאل�R�0�#B!�?��
�Hא$א&��aא���%"��`�[z+�nس��-� KزאوB!�א

�و�������W,<��(�د!�א�0³א�6אG'��א��(0د�"%��א��#2א �
Y= 44.722+ 64.417X1 + 1.750 X2 � �



 

 

٦٠٢  


���0Aאم�א�?��1א<���(0د=�א>;5אض�!B5*�)
���0Aאم�א�?��1א<���(0د=�א>;5אضد6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א�!B5*�)
���0Aאم�א�?��1א<���(0د=�א>;5אضد6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א�!B5*�)
���0Aאم�א�?��1א<���(0د=�א>;5אضد6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א�!B5*�)�د6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א �� �� �� �

R2= 0.992   , R = 0.995� �
�א��#�'�<�وא�5³א�R<�א�(���o����!B6א<�א60א�!�"%��زאوB!�א�-�س0�F٨�WEول� �

pa�Ìn¾a pbíìn�¾a Á�ìn¾a@ @®üaðŠbîÈ¾a@Òa‹@ @kîm�Ûa@ @

âìîãbnînÛa@‡î�×a@ïãbq@ìãbã 0.00 0.00 3@ @

Ùí�n�üa@Yßby@ @134.00 2.65 1 ò§bÈ¾a 

Ùí�n�üa@Yßbyë@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã 128.83 5.01 2@ @

@òàzÜÛa@åß@‡n¿@ñ†b�ROR 86.67 75.22 2 

@÷Ü�aT@ 86.00 74.51 3 
@kî×a�Ûa

òîv�äÛa 
@‹�Øß@†�ßROR 90.17 78.09 1 

 
8*u8*u8*u8*uF�F�F�F�٣٣٣٣EEEE��[z+��[z+��[z+��[z+س�-����#�'�<����oא<�א60א�!�"%��زאوB!�א�-�س��#�'�<����oא<�א60א�!�"%��زאوB!�א�-�س��#�'�<����oא<�א60א�!�"%��زאوB!�א�-�س��#�'�<����oא<�א60א�!�"%��زאوB!�א �� �� �� �

�����F٣�E�t%Bوא�7�F٨�E�8*Cא0Uول�%A��JW� J��� �
� J"��`�[z+�n�>�U�)א��a�+5+�7*p����J�[�#J�J��	��[�א�����W�،\B%��زאوB!�א�-�س�&�

�\B�����[�א�����	م�و#�J������،�&-���������J���[�#J���J�7����xQ��א&�����0א�������J#م�،�א&�����0א
�6�3�rאLSD 

� J�����a��+5+�7*p����!�?���������א$א&���aא���،�j��٢L٢د��*��z+�n��W���5]�`���"%���زאو�B!�א�-��س�&�
�!-2% ٤�Kא)%�،�٢L٢��د=����7��0א

2� ����5���R�8ق���6����3�rLSDFא�
�'�S����3א�3	�������W�!���fא�(��0���B0>����Uא������iא5���Dوق�
�����Hو
{#�)��E=א��(0د�>�J6�4-%��F٨KEوذ\�"%��א��#2א�0��n�H3ول�، �
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�!�"#�
�!�א$
�!�א�#"�!�L%!�/#.�א$
�!�א�#"�!�L%!�/#.�א$
�!�א�#"�!�L%!�/#.�א$����������٦٥٦٥٦٥٦٥"0د��"0د��"0د��"0د�–L%!�/#.�א J� J� J� J5B��B�5B��B�5B��B�5B��B���������٢٠٢٢٢٠٢٢٢٠٢٢٢٠٢٢ 

%-�J6�4<�א��(0د=�
5R�8� �E�E�E�E�Hق��(�#} �5R�8ق��(�#} �5R�8ق��(�#} �5R�8ق��(�#}��KKKK�6�3�r�6�3�r�6�3�r�6�3�rLSDF�F�F�Fא5Dوق�
�Hא��#�'�<�
���0Aאم��א5Dوق�
�Hא��#�'�<�
���0Aאم��א5Dوق�
�Hא��#�'�<�
���0Aאم��א5Dوق�
�Hא��#�'�<�
���0Aאم�0�FFFF٩٩٩٩EEEEول��0ول��0ول��0ول��H
%-�J6�4<�א��(0د=��H
%-�J6�4<�א��(0د=��H
%-�J6�4<�א��(0د=��>�U�)א��>�U�)א��>�U�)א��>�U�)א�����
�"%��زאوB!�א�-�س"%��زאوB!�א�-�س"%��زאوB!�א�-�س"%��زאوB!�א�-�س �� �� �� �

bÈ¾a@pb§ 
@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã

IRHâ@@]0.00@ @

@Ùí�n�üa@YßbyISH@ @

â@]134.00@ @

@Yßbyë@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã

Ùí�n�üaI@T@@Hâ@]128.83@ @

@âìîãbnînÛa@‡î�×a@ïãbq@ìãbãIRHâ@@]0.00@ @ 134.000* 128.833* 

Ùí�n�üa@YßbyI@SH@â@]134.00@ @  5.1667 

ìîãbnînÛa@‡î�×a@ïãbq@ìãbã@Yßbyë@â

Ùí�n�üaI@T@@Hâ@]128.83@ @
   

G�{#����0�"�!�٠١}٠دא �

��Hא�(�K����n�>��U	���5�R�0��#B���J���bوق�دאل��� �7��H3�JF٩�Eא�����bא��1�A%B�hא0Uول�����

�3%	�f!�و�i�[z+���7�*p"%��زאوB!�א�-�س�����a��+5+0אم�������A����
א�(���U<�و�v�n�i�[z�+�S�R#,�א��#��'�<�
�6�3�rאLSD����&�W�]��	�#J�J�،\B���[�א���	م�و#�J�����א����J�[�#J�J�،\B��א&���0א

�J�[K��א&���0א�����J#م �
+bÈiaŠM@‡ÈvnÛaë@ò“ß‹ØÛa@òßëbÔß@ïÜÇ@ò�aŠ‡Ûa@ÝßaìÇ@�qdm@@ @

�FFFFTwo– Way ANOVA�E�E�E�E��[zא��`Hא��`Hא��`Hא��`�8�%I��������Hא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}�0�FFFF١٠١٠١٠١٠�WE�WE�WE�WEnول��0ول��0ول��0ول���[z���[z���[z�"#א��8א60א�!��"%��"#א��8א60א�!��"%��"#א��8א60א�!��"%��"#א��8א60א�!��"%������
0)?����4و�!�א*C�5!�وא�?(�4�0و�!�א*C�5!�وא�?(�4�0و�!�א*C�5!�وא�?(�4�0و�!�א*C�5!�وא �� �� �� �

@Š‡—ßåíbjnÛa pbÈi‹¾a@Êìàª pbuŠ† òí‹¨a pbÈi‹¾a@Á�ìnß @òàîÓ"Ò" òíìäÈ¾a@ðìn�ß 

ò§bÈ¾a@ @107.556 2 53.778 .125 .886 

òîv�äÛa@kî×a�Ûa@ @32.889 2 16.444 .038 .963 

dĐ©a@åíbjm 1721.778 4 430.444   

ïÜØÛa@åíbjnÛa 1862.222 8  

�!����-���W����o%
FR2ZE١٧١}٠�����U�)ن�א� �t����%"0ل�����B���5�����D+�!�?������������7٪�١٧!�و�א$א&������aא
+��e��5٪�٨٣א���B�3<�א*%�!��4��tRو�!�א*C�5!�وא�?(5�D+�0`��א(��!�אG'�!�و ن�א��3!�א�*-%!����

!�bא#C"�8א��"#א��K� �
7��xQ�B0ول�و���b��J�F١٠�Et%B���W� �

١K ���ً�b��	K5ق�دאل�R�0�#B�!U�)א��H
���%"��`�[z+�n�0)?� ��4و�!�א*C�5!�وא
٢K ���ً�b��	K5ق�دאل�R�0�#B!�?��
�Hא$א&��aא���%"��`�[z+�n�0)?� �4�Kو�!�א*C�5!�وא

�و�������W,<��(�د!�א�0³א�6אG'��א��(0د�"%��א��#2א �
Y= 175.556+ 3.667X1 + 2.333 X2 � �

R2= 0.171   , R = 0.412� �
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��א�!B5*�)
���0Aאم�א�?��1א<���(0د=�א>;5אضد6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א�!B5*�)
���0Aאم�א�?��1א<���(0د=�א>;5אضد6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א�!B5*�)�د6א�!��H�I�!�J�*�KאG#אص�א#C-�<�!�D�E!�א��
��א �� �� �� �

��!�"%����4و�!�א*C�5!�وא�?(0�!�"%����4و�!�א*C�5!�وא�?(0�!�"%����4و�!�א*C�5!�وא�?(0�!�"%����4و�!�א*C�5!�وא�?(0א��#�'�<�وא�5³א�R<�א�(���o����!B6א<�א60אא��#�'�<�وא�5³א�R<�א�(���o����!B6א<�א60אא��#�'�<�وא�5³א�R<�א�(���o����!B6א<�א60אא��#�'�<�وא�5³א�R<�א�(���o����!B6א<�א60א0�FFFF١١١١١١١١�WE�WE�WE�WEول��0ول��0ول��0ول� �� �� �� �

pa�Ìn¾a pbíìn�¾a Á�ìn¾a@ @ðŠbîÈ¾a@Òa‹®üa@ @kîm�Ûa@ @

âìîãbnînÛa@‡î�×a@ïãbq@ìãbã@ 182.67 6.03 2@ @

Ùí�n�üa@Yßby@ @190.00 17.78 1 ò§bÈ¾a 

Ùí�n�üa@Yßbyë@âìîãbnînÛa@‡î�×a@óãbqìãbã@ @190.00 22.91 1@ @

ß@‡n¿@ñ†b�@òàzÜÛa@åROR 185.33 17.24 3 

@÷Ü�aT@ 187.33 24.21 2 òîv�äÛa@kî×a�Ûa 

@‹�Øß@†�ßROR 190.00 5.57 1 

� �
8*u8*u8*u8*uF�F�F�F�٤٤٤٤EEEE��[z+���[z+���[z+���[z+�0)?����#�'�<����oא<�א60א�!�"%����4و�!�א*C�5!�وא�?(#��0��o���>�'א<�א60א�!�"%����4و�!�א*C�5!�وא�?(#��0��o���>�'א<�א60א�!�"%����4و�!�א*C�5!�وא�?(#��0��o���>�'א<�א60א�!�"%����4و�!�א*C�5!�وא �� �� �� �

�����F٤�E�t%Bوא�7�F١١�E�8*Cא0Uول�%A��JW� J��� �
� J��������)?����a�����+5+�7����*pא�(�z+�n�>�����U]�`������"%��������4و�����!�א*C�����5!�وא�������&�0�W�]������	

\B�����א���e����{و������
J���[�#J���J����و	����[�א������J���J��،\B#�]���J��א&�����0א�������J#م���،�
 ��-&�،LSD����7��xQא�6�3�rא&���0א�����J#م�

� J����a�+5+�7*p��!�?�����������א$א&��aא����&��0�)?���jد��z+�n��W]�`��"%����4و��!�א*C��5!�وא
�5�*�٢L٤،� )%�٢�!-2% ٢L٢K،���د=����7��0א
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+b�ßb‚M÷à“Ûa@òÈ’c@‡š@òíbà¨a@ÝßbÈß@ïÜÇ@ò�aŠ‡Ûa@ÝßaìÇ@�qdm@@ @

�z]��"#א��8א60א�!��"%���z]��"#א��8א60א�!��"%���z]��"#א��8א60א�!��"%���z]��"#א��8א60א�!��"%��FFFFTwo– Way ANOVA�E�E�E�Eא��`�Hא��`�Hא��`�Hא��`�8�%I���������Hא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}��8�%Inא��7B�3א>	�د}�0�FFFF١٢١٢١٢١٢�WE�WE�WE�WEnول��0ول��0ول��0ول�
�-C��(���8אu �0v�!B�-s(!�אC-��(���8אu �0v�!B�-s(!�אC-��(���8אu �0v�!B�-s(!�אC-��(���8אu �0v�!B�-s(!�א �� �� �� �

åíbjnÛa@Š‡—ß pbÈi‹¾a@Êìàª pbuŠ† òí‹¨a pbÈi‹¾a@Á�ìnß @òàîÓ"Ò" ¾a@ðìn�ßòíìäÈ 

ò§bÈ¾a@ @14897.482 2 7448.741 90.737 .000 

òîv�äÛa@kî×a�Ûa@ @153.042 2 76.521 .932 .465 

dĐ©a@åíbjm 328.364 4 82.091   

ïÜØÛa@åíbjnÛa 15378.889 8  

�!����-���W����o%
FR2ZE٩٧٩}٠���5�����D+�!�?�����������0����B�٩٧�٪�7ل�"%�����t ن�א�(�����U!�و�א$א&������aא
s�8א��)��tR�!�%*٪�٣-�u �0v�!B(!�א5�D+��-C`��א(��!�אG'�!�و ن�א��3!�א�*-%!�א���B�3<�א

!�bא#C"�8א��"#א��e�5+�K� �
7��xQ�B0ول�و���b��J�F١٢�Et%B���W� �

١� J��ً�b����	K5ق�دאل���R�0���#B�{#������0���"�F٠١}٠�E�H��
�����%"����`�[z+�n�!��U�)א��!��B�-s�8א����)�
�-C u �0vK(!�א

٢� J����ً��b����	K5ق�دאل���R�0���#B$
���Hא��!�?�����(�����8אz+�n���0��v�!��B�-s]�`����"%�����א&����aא
�-C u K(!�א

�و�������W,<��(�د!�א�0³א�6אG'��א��(0د�"%��א��#2א �
Y= 115.311+ 33.483 X1 + 2.583 X2 � �

R2= 0.979   , R = 0.989� �
��אC-��אC-��אC-��אC-�א��#�'�<�وא�5³א�R<�א�(���o���!B6א<�א60א�!�"%���(���8אu �0v�!B�-s(!א��#�'�<�وא�5³א�R<�א�(���o���!B6א<�א60א�!�"%���(���8אu �0v�!B�-s(!א��#�'�<�وא�5³א�R<�א�(���o���!B6א<�א60א�!�"%���(���8אu �0v�!B�-s(!א��#�'�<�وא�5³א�R<�א�(���o���!B6א<�א60א�!�"%���(���8א0�FFFF١٣١٣١٣١٣�WE�WE�WE�WE!)u �0v�!B�-sول��0ول��0ول��0ول� �� �� �� �

pa�Ìn¾a pbíìn�¾a Á�ìn¾a@ @ðŠbîÈ¾a@Òa‹®üa@ @kîm�Ûa@ @

âìîãbnînÛa@‡î�×a@ïãbq@ìãbã 108.3 15.1 1@ @

Ùí�n�üa@Yßby@ @10.9 1.7 3 @ò§bÈ¾a 

Ùí�n�üa@Yßbyë@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã 41.3 3.0 2@ @

@òàzÜÛa@åß@‡n¿@ñ†b�ROR 53.4 51.7 2 

÷Ü�a@T@ 48.5 41.6 3 
@kî×a�Ûa

òîv�äÛa 
@‹�Øß@†�ßROR 58.6 56.7 1 
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�����F٥�E�t%Bوא�7�F١٣�E�8*Cא0Uول�%A��JW� J��� �
- ���������&��-C�a�+5+�7*p�W����J��[�#J��Jא�(�z+�n�>�U]�`��"%���(���8אu �0v�!B�-s(!�א

����،�	���[�א�����J�J��،��\B#�]�J��א&���0א�����J#م�و	���[�א������J�،��������\B#مא&���0א
�6�3�r�7א��xQ�����-&LSD 

- �a�+5+�7*p!�?���א$א&��aא���&��-Cz+�n��W]�`��"%���(���8אu �0v�!B�-s(!�א
 ٤K،� )%�٢L٢،���د=����7��0א2%-!�j�٢L٢د��*��5

��H���
 ����5���R�8ق���6����3�rLSDFא�
�'�S����3א�3	�������W�!���fא�(�����U<و��0���B02א������iא5���Dوق�
{#�)��E=א��(0د�>�J6�4-%��F١٣KEوذ\�"%��א��#2א�0��n�H3ول�، �
%-�J6�4<�א��(0د=�
5R�8� �E�E�E�E�Hق��(�#} �5R�8ق��(�#} �5R�8ق��(�#} �5R�8ق��(�#}��LSDF�F�F�Fא5Dوق�
�Hא��#�'�<�
���0Aאم�א��6�3�rא5Dوق�
�Hא��#�'�<�
���0Aאم�א��6�3�rא5Dوق�
�Hא��#�'�<�
���0Aאم�א��6�3�rא5Dوق�
�Hא��#�'�<�
���0Aאم�א0�FFFF١٤١٤١٤١٤EEEE�6�3�rول��0ول��0ول��0ول��H
%-�J6�4<�א��(0د=��H
%-�J6�4<�א��(0د=��H
%-�J6�4<�א��(0د=��>�U�)א��>�U�)א��>�U�)א��>�U�)א�

�-C�"%���(���8אu �0v�!B�-s(!�אC-�"%���(���8אu �0v�!B�-s(!�אC-�"%���(���8אu �0v�!B�-s(!�אC-�"%���(���8אu �0v�!B�-s(!�א �� �� �� �

@pb§bÈ¾a 
�×a@ïãbq@ìãbã@âìîãbnînÛa@‡î

IRHâ@@]108.3@ @

@Ùí�n�üa@YßbyISH@ @

â@]10.9@ @

@Yßbyë@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã

Ùí�n�üaI@T@@Hâ@]41.3@ @

@âìîãbnînÛa@‡î�×a@ïãbq@ìãbãIRHâ@@]108.3@ @ 97.4000* 66.9667* 

Ùí�n�üa@YßbyI@SH@â@]10.9@ @  30.4333* 

Ùí�n�üa@Yßbyë@âìîãbnînÛa@‡î�×a@ïãbq@ìãbã@

ITHâ@@@]41.3@ @
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��K���H	�����S���bدאل����5א�7����H3���JF١٤�E��R������`�0���#B����Jא�������bא����1���A%B�hא0��Uول�������

�����-C���3%	��f!وp*����7א�(��i�[z��+�n�>���U"%�����(�����8א��u �0��v�!��B�-s(!�א��a���+5+��S��Rو�>���U�)א�
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�������6�3�r0אم�אA���
��v�n�i�[z+LSD#,�א��#�'�<����&�W��[�#J�J�����J��[�#J��J�،م#�J�����J��א&���0א
\B���א��]��	�،\B���[�א���	م�و#�J���� Kא&���0א

+b�†b�@ZszjÛa@o¥@òvnä¾a@ò“àÓÿÛ@òîÜØÛa@ñ†ì§a@áîîÔmZ@ @

���6�����r��،�D�E#������1%5��oض�א�-b������23~�"-����U������4+�8#د=�א>�-��C!�א���?��!��W��Iא

���0Aאم� �u*�ل�א�5אدא���E���6?�!א�(�U!،�א$א&��aא�a�J F"#א��8א60א�!����\�RadarChartوذ

C��-�y!�א���?��!��W��Iא���r�7�������23ل�א����0Aאم����������!���%*��(��0د�א»���و�6�(���j"��������4+�7א��U#د=�א
�#=��0uא4-�ش��nא���iא3�J�،!-2%!�א���'�!��nא���iא%2-�!،�زאو�B!�א�-��س،�����������WF!¬+אG#אص�א�

��s0،��(�����8א�)?�
������b���J�8��B#2�����u �0��v�!�B�-�E���id��`�>(!�א��C-�����4و��!�א*C���5!�وא�\�وذ
�e��8QR<ن�א#*+�j&<א�!J6�4�4-!�א��������J6�4!،�	��� ن�אKאص�#GאF��iא���n4-�ش��#=��0uא

����!�B�-s0،��(����8א)?�א3�J�،!-2%!�א���'�!��nא���iא%2-!،�زאوB!�א�-�س،���4و�!�א*C�5!�وא
�-C�u �0vKE(!�א �

(���<�א>�-�WI�!Cא0�FFFF١٥١٥١٥١٥�E�E�E�E��23ول��0ول��0ول��0ول��!�%*(���<�א>�-�WI�!Cא����4+��23אU#د=�א�!�%*(���<�א>�-�WI�!Cא����4+��23אU#د=�א�!�%*(���<�א>�-�WI�!Cא����4+��23אU#د=�א�!�%*�+����4אU#د=�א �� �� �� �

òäîÈÛa @ò§bÈ¾a @òîv�äÛa@kî×a�Ûa 
‡“Ûa@ñìÓ@

áv× 

@òÛbĐn�üa

E 

@òíëaŒ

@‘bànÛa° 

@‡ÈvnÛaë@ò“ß‹ØÛa@òßëbÔß

Ixa‹Ðãüa@òíëaŒH° 

@òÈ’c@‡š@òíbà¨a@ÝßbÈß

÷à“Ûa@@@@@UPFE@ 

@òyb�¾a

òîÛbr¾a@ @

@ÝßbÈß

ñ†ì§a@ @
kîm�Ûa

1 @òàzÜÛa@åß@‡n¿@ñ†b�ROR 97.92 75.79 0.00 84.65 91.06 349.42 69.88 7 

2 @÷Ü�aT 87.50 61.05 0.00 82.33 75.47 306.35 61.27 9 

3 

a@ïãbq@ìãbã@‡î�×

âìîãbnînÛa@ @
@‹�Øß@†�ßROR 97.92 78.95 0.00 87.91 100.00 364.77 72.95 6 

4 @òàzÜÛa@åß@‡n¿@ñ†b�ROR 83.33 81.05 99.26 94.88 9.02 367.56 73.51 5 

5 @÷Ü�aT 87.50 78.95 96.32 79.07 7.55 349.39 69.88 8 

6 

@Ùí�n�üa@Yßby 

@‹�Øß@†�ßROR 93.75 100.00 100.00 91.16 10.25 395.17 79.03 2 

7 @òàzÜÛa@åß@‡n¿@ñ†b�ROR 100.00 80.00 91.91 79.07 31.42 382.40 76.48 4 

8 @÷Ü�aT 93.75 78.95 93.38 100.00 36.34 402.42 80.48 1 

9 

@‡î�×a@ïãbq@ìãbã@

@Yßbyë@âìîãbnînÛa

@Ùí�n�üa @‹�Øß@†�ßROR 91.67 84.21 98.90 86.05 33.96 394.78 78.96 3 
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military clothing fabrics by using multimilitary clothing fabrics by using multimilitary clothing fabrics by using multimilitary clothing fabrics by using multi----functional textile fabricfunctional textile fabricfunctional textile fabricfunctional textile fabric 
Abstract  

The Research aims to achieve the best functional properties of military 
garment fabrics treated with nanocomposites, as the research dealt with the use of 
nanocomposites (Titanium Dioxide, Stearic Acid). Nanotechnology gets attention 
and anticipation from those who are working in the industry of smart textile and 
garments, this is due to the exceptional and unique properties that these materials 
shows compared to the materials of bigger sizes. Nanomaterials are distinguished 
by their physical, chemical and biological properties that are unprecedented 
because of extremely small size. Functional finishing of textile fabrics with 
nanoparticles imparts the fabrics one or more functional properties. These 
functions include, for example, self-cleaning, antimicrobial, UV-protective, water 
repellence as well as antimicrobial activity. 

The importance of the research appears in determining the most 
appropriate standards for those fabrics regarding the most appropriate fabric 
composition, and the most appropriate treatment used under the research, and the 
impact of treatment on the overall quality of the fabrics under research, and their 
suitability for functional performance  . 

Suitable Fabrics were produced for this purpose with various variations, as 
the specifications of the warp threads were constant for all the fabrics produced 
under the research, and which are of 100% cotton thread and the number of picks 
per one inch is 105 picks / inch, and the weft thread count is 150 denier (cotton 
blend/polyamide). The type of texture (Plain extended from weft 2/2, broken twill 
2/2, Atlas 4), The treated fabrics were monitored for contact angle, UPF value 
tensile strength, wrinkle recovery angle, and then the laboratory results were 
analyzed for the tested properties of the samples using applied statistics to find the 
different relationships between the research variables. The results indicate that the 
fabric of the texture of Atlas 4 treated with nano-titanium dioxide in presence of 
stearic acid has the most promising results for quality evaluation compared with 
other investigated fabrics produced under the research. 

Key words: 

Military clothing fabrics-Nano technology -Multifunctional textile fabric 


