
www.manaraa.com

 

                        ������� ��	��� ��
����� ������� ������ ������ ����  

                    ����� ������  ���  ������2016� 

   

 

مجلة علمية سنوية محكمة 
تصدر عن معھد التربية البدنية 
 والرياضية  جامعة مستغانم

301 

�������� 	
����� ������� ������� ������ 

������� ��������� ���� ���� �� !" #$ �����!�  
  

% . #$�'���� �(�)    % .#"*) ���+    %. #������� �����) 

��,�-*�� ��*��� ./�  

���� �� !" 0��� �� !/�� ��)�( ��*��� ��!1  

 2��-3� :majed_busafi@yahoo.com  

  

��E�!�:   
 �������	 
 �����	 ��� ��	�� �� ����� �	 �����	 �� �	 ��! "���# $#
 �%& ' �	 	(% )�*+ �,�- ./+ 0$1��� �2���& $%	��3# 4�� 5�!�	& 0����3�6 ���7�	

���7�	 �������	 8�� ���9���	 ����:� ��9.�	 ��;	 <��/� =��� ����36  �1�!��&
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In terms of the lack of scientific research that address the state of the players in 

the national teams in the Sultanate study, and stand on their level and the 

development of their situation, it came the idea of understand the Physical 

Condition and its relationship to the functional efficiency of some national 

teams for girls in the Sultanate of Oman. 

Descriptive approach was used due to its suitability to the nature of this 

study. It was selected community sample of girls participating in Omani 

national teams in the sport (volleyball - Handball - Basketball - athletics), 

which makes the total sample of (60) female athletes. 

The results of the study showed that there are significant differences 

between the average scores of the four measurements in the case of physical 

variables. The researchers attributed this result to the inhalers and exercises 

appropriate to the capabilities of the players working to improve the level of 

fitness, and make them able to perform the activity requirements. 

One of the main recommendations of this study is the need for some 

consecutive measurements of the national team players in the Sultanate of 

Oman through training programs to make sure of the validity of the program to 

achieve its desired objectives period. 
 
Keywords: physical condition-Functionality-girls-training 
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�)�J):  

 "B�	 �1D�	 �� r�F�� � �# )�&�M ��9.�	 �!���	 T�3�O	 �� A-��	 t�FU
N �/B�:	 ),�:*	 =�39u $�v2 �w x	�#d	 $# �2�!�	& N �����;	 A#�1# J�X (�:��  �y]�K

 �&�v	 $# ��6 	( 0�:����	V  �z ,�/��� �y	����L	& ��9.�	 �!����6 H���%]	 V��3�	 ��
N& 0��#��	 )��;	 �z�{ T����	 � ^	& |��9}	 )��2~.  

 & <%�3� ��9.�	 �!���	N �����	 �%e�`� "2�7 $� �� ^	 �����	 $# ��:	 �2��� 
 
 �!���	 c6 C�/��& C�7����	 _��% =U �� �	& ���	�.	 $# .2.�	 a���U �� 0��:�>�	 )j1-d	

 ^	& ��9.�	0��:� �#��	 �  �#�� E%& 0�� ^	 �!���	 4�3� )�%�> =��*�2 l����]	 	(% =U&
 �&.	 ~�1��O �2��;	 <3�	 ,�v�U � F&V3:��	& 04�v�	& 04�v�	& 04��#��	& 0 0

N �1�2�:O&  <3�	 )j1-U ,�v�U& �B�>& =U 5&��# ��O& 0k�Od	 A-�	 4�� �1:B�>& ,	�U
���	 �y�6�h��	& � $#& �1Q	& ����d	 �	.# 4��& .�	�	 H��	 �	.# 4�� e�f�	 ��B	� �:�

1+4  ��� 
 ef�	& ����	 	(%& ����	 �2���	 �����	 $� �2��� ����# kO 
 ����
&U ��	�	 ,���U �i# <3��6 ��9�#��	 ���� ~	�+�& ��/	 k�� ki# ��6�h��]	  ,	�U .��

��9.�	 ���2�.�	  G#	�6 c��/�& JM�6 "���� �	 ��#d	 $# eiO �1B�M 4�� (��2 �� 0�:����	
O�;	 <���	 ��7& �2�.�	4 c�M�2�	 ),�:O c3p 4�� .��32 �w. )16  :115(  

   ���� 
 ���	 V��1�	 V��3�	& H�!�d	 "�/p& ����	 �� �����6 r�F�	 =U ��O
� �:^6 ��M�2�	 ��Q9d	 ��U 4�� �����	 �	,	�-}	 $# ��#�*�#& ��^�# ��3�36 b���2 �#�

 EM�2�	 l�Q�	 ��9 
 ����	 V��3# �� r�F�� �1�2�.�& �1�����& ����	 ����L] �����
 �	& l�Q�	 	(% ������# �����	 V. ��+	�� 	�� ]� �� "/ �2 =U $*� ]& 0�����	

�3�	 �� r�F�	 
 <13���:�>�	& ��9.�	 ),�:*	 �1�# �	& ����	 ��2�.  
 c2�	�}	& c���	& c6�.�	 A��� .���2 ����U ��:�>�	 �!���	 ��9�*# ���! .�2&

N c^���	 kO&  ��1�	 ,	�d	 �2��� 5.z EM�2�	 r�{	V �.�	&  �� r�F�	 k��� 

�>�	 �	����L]	 a �FU 	( 0GB���	 kv+U C��*#& C�2��� C	j- ��M�2�	 ����	 �����/	& ��:

 ��h�VU  ��1�	 ,	�d	 V��3# J+� �� 5.12 �2�.� &U EM�2� G#�9�6V �.�	&  0c�M�2��



www.manaraa.com

 

                        ������� ��	��� ��
����� ������� ������ ������ ����  

                    ����� ������  ���  ������2016� 

   

 

مجلة علمية سنوية محكمة 
تصدر عن معھد التربية البدنية 
 والرياضية  جامعة مستغانم

304 

 �y�&~& �	q���	 e+�� �� a��& r�{	 	(z C	e�O C�#���%	 �#./��	 r&.	 $# ei*	 a&U 	(�
N �	&�d	& )j1-d	 �.�`6 5.�	 	(% "�/p k��� .  

   4M�2�� ��:�>�	 )j1-d	 k�� V��3w ,�/��]	 ����	 ��2��3�	 �M�2� �����&
 <�2 �	& ��� kO ��F�^L �1M�:� �	 r��d	& �����2 V(	 .;	 �� ��9.�	 A�,�:O )��2~&

�;	 e�`� N "2�:�	 H.� =U '�� 0�2�.�	 G#�9q	 b��� �%,�M N )j1-d	 4�� �.�	 k
 b�m	 �h��9 ,��Ld	 T�*��� �� c6�.�	 J+.2 .! �2��:	 &U ������	 T��d	 ��� ��:�>�	
 VU T�*��	 =U '�� 04M�2�	 H./� H�#U )e�O ��/� k*Q2 �� 0���2�.�	 �	.��	 <�D�� N

 ��� 4�� ����3	 @���� _P�� C	e�O &U C���36 =�O ��1# `�L A�-�� �./6 ��:�>�	 4M�2�	
 =�*� .!& �� x���2 .! �	 �2�.�� �� ^	 ����	 $� C�v+ A#./�& @~��	 V��3# ����6&
 4�� j*��� �2�.�	 ������ J�X =d A��� ����� $� @����6	 �w�& A�Q+ N C�#��

	 $3 �	 V.# tM�2 �1���! =U& <3�	 )j1-d ��:�>�	 ��6�h��]	 �*��2 V(	 4:�>�
c��� V��1�	& �.�	 ,	�d	 4�� . )11  :203(  

 .O 2&���,H K-��� *L� ���)� M��� K/F ���) )1997 ( ��;	 =U 4��
 ��2��3�	 4��d r�F�� ,	�d	 ��� �1��� ��`�2 �	 ��1�	 k#	��	 .�U ��� ��9.�	

.�	 ��;	 ��:F ��!��& ����� =U& ��M�2�	 0��O�;	 �	��1�	 ����� �����6 C�/��& C�7����	 b���� ��9
 ��� N �����	 l�Q�	 ��� �����d	 ��O�;	 �	��1�	 =�/�� 4M�2�	 ��:	 J���32 ] 	��

4M�2�	 l�Q�	 $# ���	 	(� �2�&�v	 ��9.�	 ��:^� @��/�+	. )12  :175( 
	 ��#�- N <1��� r�L $# =�i���	 V�2& =���3 ��hw <1�2�v�& ��6�!
$#& ����&d	 ��h�	& V�/	 T��d g���	 ��p}	  ����:	 V��3� <1�D��# r�L

 k*Q6 $1�6�.# r�L $# $y��2�.� N =.���2 �w� �����	 =U =��� ����� 
 ��������6
	 �9��	 $�:f2 �w� $£U ��O 0���/�	 ��9.�	 ���2�.�	 4�� 4���U _	��� N 4-���3:

 �	 $y�2��3# GB��9 4�� ��� k*Q6 �� 2 .! �� 0�2�.�	 ,���U ��9.�	 $1�����M�2.  
 8�� ���9���	 ����:� ��9.�	 ��;	 ¤�/� 	�&�¥ ��	�.	 @(% r�L $# =�i���	&

	 V.# 4�� 5�!�� 0��:�>�	& ��9.�	 <1��� r�L $# =��� ����36 �������	 �!��
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 ��/	 	(% N c6�.�� �1�./� r��;	 �	P!	 � $#& 0�1v��6 �9	��	 @(% b6�� �	 ����3	
j2j�	 ¦��	.  

 �M�2�& 0H�� k*Q6 �M�2�	 �2��� �����Od	& �����	 �� �	 ��§U "���# $#&
��	 �� �	 ��! "���# $#& 0���7�	 ��������6 ����]& ¨�L k*Q6 ����:	 ����� �	 ���

 �2���& $%	��3# 4�� 5�!�	& ����3�6 ���7�	 �������	 
 �����	 ��� ��	�� ��
 �%& ' �	 	(% )�*+ �,�- ./+ 0$1��� 8�� ���9���	 ����:� ��9.�	 ��;	 <��/�

=��� ����36 ���7�	 �������	 ��:�>�	 ),�:*�6 �1�!��&.  
NO���+P� QO���� �!�OR):  

 ��^�Q	 �	qm	 r�L $#& �/6�3	 �� �	& ���	�.� 4�-��	 t3�	 r�L $#
 <1�:^6 ci����w ,�v�U ����&d	 ��h�	& V�/	 T��d g���	 ��p}	 ��h =U 	�D�]

 N ��;	 ' �	 ��*Q# �~�6 ��% $#& ��:�>�	 ),�:*	& ��9.�	 ��;	 c6 C�/��& �7����	 _��%
 ���	 "/¥ �w ������	 �2�.�	 G#	�6 �	.�� N ���f��	 $*� �� �!��	 ��� ����7 4�� 5

���2�.�	 ������ .��	 b����	 r�L $# �1�� r�F�	 �	��	 5	.%d	 .  
QOO���� S�O+:  

4�� 5���	 �� ' �	 	(% 5.12: S  
1S  <��/� ��9.�	 ��;	)43:��	 V�&.	 k� �	 S �	 )�./	c�-�� ���v  c��	(	& S 

 ���3	–  �!���	–  �9&��	–  "+	��	–  =~	��	– ���v�	 )�/	 ( ���9���	 ����:�
 �������	 8�� ���7�	=��� ����36. 

2S  ��:�>�	 ),�:*	 <��/�) ��	�	 8�9–  ��1{	 .�6 8��	–  ,�:Q��]	 .�6 8��	– 
 ��	�	 N 4M��/9]	 H.	 bfM S bfM  ��1{	 .�6 4M��/9]	 H.	 S  H.	 bfM

 ,�:Q��]	 .�6 4M��/9]	S  ��	�	 N 47�3�9]	 H.	 bfM–  47�3�9]	 H.	 bfM
 ��1{	 .�6 S  ,�:Q��]	 .�6 47�3�9]	 H.	 bfM S  ��	�	 N ���O�	 j�O��–  j�O��

 ��1{	 .�6 ���O�	S  ,�:Q��]	 .�6 ���O�	 j�O��S ��3	  �2��;	–  4^!d	 .;	
ch3Od	 _�1��}S  <3��6 =�%.	 ��39BF G <3��6 =�%.	 =~& FBW S 
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=�%� =&.6 <3�	 =~& LBW ( �������	 8�� ���9���	 ����:� ���7�	 ����36
=���. 

3S 	 �������� ��6�d	 ��Q9d	 c6 �&�: ���7�	' �	 .�! �	ef��	 N =��� ����36. 
4S !��	�;	 c6 � ��:�>�	 ),�:*	& ��9.�	 � �������	 8�� ���7�	=��� ����36. 

QOO���� �3T�O/I:  

1S  V��3# �% �# �������	 8�� ���9���	 ����:� ��9.�	 ��;	 ���7�	® =��� ����36.  
2S  ),�:*	 V��3# �% �# �������	 8�� ���9���	 ����:� ��:�>�	 ���7�	��� ����36 =

®. 
3S  �������� ��6�d	 ��Q9d	 c6 �&�+ .-�� k% ���7�	 .�! �	ef��	 N =��� ����36

® ' �	. 
4S  ���9���	 ����:� ),�:*	 V��3#& ��9.�	 �	�./	 V��3# c6 �!��	 ����7 4% �#

® =��� ����36 �������	 8��. 
QOOO���� ��OO�! L):  

������� ������  :  

	 &U �F���	 4% 0@���6 j����& =�39}	 J# .�� �	 ��-���3:	 ��9.�	 ��:^
��:	 )��� T���U& k��& ����7 4�� ���	 �� �!��2&) .2  :36   (  

�O������� 	
�O���� :  

 " ��-����]	& �������	 e+�� 
 �2��;	 )j1-d	 A6 H�/� V(	 <1�	 �&.	 ��
���� ),�:*6 ,	�s <3h� �#~�	 �.�	 ��1{	 &U ��	�	 )P+ ,���U <*;	 4�� �1D� �	& 0
 ,�:Q��]	 )�����	 k�	�# 
 &U) ."14  :4(  

  U!J�� V��))HR (Heart Rate  

 " �/�!.	 
 ��/	 ��6�M �.�) ."1  :199(  
  ]��^/1_� �����O2 Pulse  

 " ����! �v�9 kO 
 H.	 �1��¥ o(	 ch3Od	 ���O $� )����P������6/ ch3OU"  
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     d!��/��� K�^/1_� .^F  

 M��/- �+� =  

                       U!J�� V��)  

  

  f! ��� K�^/1_� g���"3 ]L�_� ����VO2 Max  

 " P�����	 &U P��6 �/�!� kO 
 <3��6 AO�1��	 <�2 ch3Od	 $# r.�# 4^!U �%
 g.�	 ,	�d	 ,���U)P/�) ." (4  :93(  
d��1��� �)�F:  

 " ��-& H.� ��36 4M�2�	 l�Q�	 ,���U ��v�	 Ah��� V(	 8#�;	 �%
N�*	 ch3Od	 , N C�#�% C	�&� ���2 o(	& EB	�%�	 ���O�	 8#�� H�D9 A��� "��2&

�	 �:���	& ).2.Q	 ��M�2�	 ��3+���	  �y.# ��f�3�1  S 3  �/�!�) ."11  :43(  
 k��� lm,],��J�3�  Systolic Pressure  

 "��/	 @.�2 V(	 bfv	 ���O �%  .�� c2	�Q	 q� ��/	 |��L H.	 ³M ,���U
4����	 r.��	& 0��/	 ��v� x��/9	 �% J:���	 4M��/9]	 bfv�  $#110  ��139 ."  

 ]��/��3� k��� lm, Diastolic Pressure   

 "� 4LP3� ����� 4�:3	 bfv	 �%��v  @.� �� H.	 bfM 8:���+ ��/	
8:���	 47�3�9]	 bfv� 4����	 r.��	& ��d	 �%  $#70  ��89 ) "9  :61.(  

�-����� ��/�� :Vital Capacity 

 ".�6 @�+j2 =U µ�Q	 J���32 V(	 ,	��	 $# 4^!d	 <h;	 d	 ��Q���]	,	�1� 4^!  & ��/2

�	 ���/# 4�32 ~�1- ���	�6 )��� �:�)Spirometer( ) ."8  :46(  
�O �I*��� ��O"�H���:  

1S  ��-U U � *���P ��F)2002H ) (6  ( �£	��� ��	�� " ��9.�	 �!���	 4�� )ef^	 T��d	 e�`�
S  <3�	 =~&S  $# �	.�3� $%.	 �¶25S30 ��� " 4�� 5���	 ��	�.	 @(% a+.1��	& 0

	 �!���	 4�� )ef^	 T��d	 e�`� $%.	 �¶& <3�	 =~&& ��9.� $# �	.�3�25 S 30 ��� 0
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4M��/9]	 H.	 bfM  <# /4/�B~  120.198  6.893  120.000  0.086  
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=�%� =&.6 <3�	 =~& 
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  ��/	 r.�# ���! ~�1-–  ��6 ����Polar Tester. 

  _� ��	 e3	 ~�1-Treadmill ch3Od	 _�1��] 4^!d	 .;	 ���/. 
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    6 =�i��¹¹�	 H�¹¹! �1¹¹3�/� �¹¹¹	 �	��¹¹��L]	& �¹¹¹�9.�	 �	e¹¹f��	 .¹¹¹2. �r�¹¹L $¹¹¹#  ��¹¹¹7]	
 �¹¹¹¹¹^Z �¹¹¹¹¹�& �/6�¹¹¹¹¹3	 ��¹¹¹¹¹�	�.	& �¹¹¹¹¹^^���	 �¹¹¹¹¹����	 J¹¹¹¹¹-	��	 4¹¹¹¹¹��¹¹¹¹¹�9.�	 ��:¹¹¹¹¹^	 J¹¹¹¹¹�X �

 �	��¹¹��L]	&�¹¹F�m	 �¹¹¹�9.�	  c¹¹^^���	 ,	q¹¹¹m	 )��¹¹¹3	 4¹¹�� �1¹¹¹M�� I& �¹¹¹z �2�.¹¹¹�	 r�¹¹¹K N

4M�2�	 )) fO�!1( .2. � ��9.�	 ��:^	 <%U  �(¹O& '¹ �	 .�! ��6�d	 ��Q9d�6 ������	

 �¹¹¹	 �¹¹¹�9.�	 �	��¹¹¹��L]	¹¹¹3�/��1 )) fOOOO�!2( ¹¹¹v��	 .¹¹¹!&	� i��¹¹¹�	=�  ��¹¹¹3�680 <¹¹¹%d �iO`¹¹¹+ º
 0�¹¹�9.�	 �	e¹¹f��	 )��¹¹3	 VU�¹¹ �¹¹/�7 �#.��¹¹3�	 �¹¹�9.�	 �	��¹¹��L]	 ��¹¹��L	 I �¹¹� 4¹¹�� ,�¹¹�6&

4%& ,	qm	:  

  4Q�	& V��	 ����L	800 P#                .)43:��	 V�&.	 k� �	 ���/( 
                             82��	 ���	 ����L	)c�-�� ���v�	 )�./	 ���/( 
 L	 �9~ ���7 )�O J+� ����3                    <hO)c�	�(� ���v�	 )�./	 ���/(  
  &.�	 ����L	30 "����	 ,.�	 $# P#)          .���/�9]	 ���3	 ���/( 
  &��6 �/2��6 4-	j-j	 V�- ����L	3×45H)   .<3h� ���*	 �!���	 ���/( 
 5�!�	 $# �(�	 ¾� ����L	         .           )���/ (�:	& �(�	 �9&�#( 
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 ���!�	 �B	&.	 ����L	.                            )���/ �^�	 4�v�	 "+	��	( 
 ����L	 4*�#��2.	 =~	��� r.��	 ��6.   )���/ �6 ¿�:��]	& ���	 4�� )�./	=~	��  ,���U

�O�;	(  
 �1D	& �(�	 ��v� )�! ����L	          .      ) �1D	& �(�	 ��v� )�! ���/

P�#�#��2.�6( 
3G �)���/��� �������� ��"��J��) : fO�!)5(  

     r�¹¹¹¹¹¹¹K N �/6�¹¹¹¹¹¹¹3	 ��¹¹¹¹¹¹¹�	�.	& �¹¹¹¹¹¹¹^^���	 �¹¹¹¹¹¹¹����	 J¹¹¹¹¹¹¹-	��	 k¹¹¹¹¹¹¹�� �6 =�i��¹¹¹¹¹¹¹�	 H�¹¹¹¹¹¹¹!

 ,	q¹¹¹m	 )��¹¹¹3	 4¹¹¹�� ��-���¹¹¹3:	 ��¹¹¹���/	 x�¹¹¹� I '¹¹¹�� 04-���¹¹¹3:	) fOOOO�!)4(  ,	.¹¹¹6}
# N VU�	�����/	 @(% 4�� ��:�]	 I& 0' �	 ���� 4�� "����� �1�����# V.:S   

• ��OO��� 0�OO�� : ��¹¹6 ���¹¹� '¹¹���	 H.��¹¹�	 Polar Tester ,�¹¹��U 8�¹¹�	 ��¹¹�/
 "B�!� ��À ��1{	 .�6& )����# ��1{	 .�6& ��	�	),�:Q��]	.(   

• ]��OOO/��3�� ]OOO,��J�3� k�OOO�� lmOOO, 0�OOO�� :! ~�¹¹¹1- '¹¹¹���	 H.��¹¹¹�	 H.¹¹¹	 bf¹¹¹M ��¹¹¹�
 .¹¹¹�6& 0)�¹¹¹���# ��¹¹¹1{	 .¹¹¹�6& �¹¹¹�	�	 N 47�¹¹¹3�9]	& 4¹¹¹M��/9]	 H.¹¹¹	 bf¹¹¹M ��¹¹¹�/ 4¹¹¹/�Bj	

 "B�!� ��À ��1{	),�:Q��]	.( 

• k�OOOO�� ]OOOO$ dOOO��1��� �)�OOOOF {OOO�1*I:  ~�¹¹¹¹1- H	.��¹¹¹�	 IAccusport  j¹¹¹¹�O�� ��¹¹¹�/
	 "B�!� ��À ��1{	 .�6& )����# ��1{	 .�6& ��	�	 N ���O�	,�:Q��]. 

•  �-����� ��/��VC : ~�1- H	.���	 ICosmed. 

• K�^O/1_� g���O"3 ]OL�_� ���� : ��¹��L	 H	.��¹�	 I 0�*OBruce  4¹�� V���¹6
 _� ��	 e3	Treadmill ,���}	 ��. 

• *-�O� }�O�( Beurer BF100 ) ��¹�/ <¹3��6 =�%.¹	 ��¹39BF S  =�%.¹	 =~&
<3��6 FBW S  � =&.6 <3�	 =~&=�% LBW( .  

�O�y�LF~� ��^������ : 
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   �¹¹¹¹�����-]	 H�¹¹¹¹��� EB�¹¹¹¹^�}	 G#�¹¹¹¹9q	 �¹¹¹¹#j� =�i��¹¹¹¹�	 H.��¹¹¹¹�	)SPSS ( V(¹¹¹¹	&
����	 ������	 4�� k��Q2:  

S ¦�3;	 b����	               .S V�����	 5	�»]	  .      S ,	��]	 k#��#                  .  
S l����]	 k#��#  .         S b���	                         .S  ����L	"� ."  

 S $2���	 k��p    .                 S  V���# ��+ k!U ����L	L.S.D.  
���R���)� uy����� �*�  

3�P :uy����� �*�:  

 V��O() 3  (  

 ��H_� ������� ��������� ����$ K� K-����� 2�!�I) 	*y�� 	*1G  ���� 	*1 G    �!/�� 	*1

G )M�J�� z���P ��J�/ (Q���� ��� ������� ������ ��*�m�) ]$  

��*�m���� H�L) K-����� 
x��^)  

���*��� 

 ��(H%
�-*��� 

 l"��)
���*��� 

����  

 " S" 

���3	  
�����{	 c6 23.575 3 7.858 

93.402* 
�����{	 kL	� 4.711 56 0.084 

�9&��	  
�����{	 c6 582.222  3 194.074  

92.797* 
�����{	 kL	� 117.117  56 2.091  

c�-�� ���v�	 )�./	 
�����{	 c6 1878.467  3 626.156  

174.047 
�����{	 kL	� 201.467  56 3.598  

c�	�(� ���v�	 )�./	 
�����{	 c6 3.921  3 1.307  

45.979* 
�����{	 kL	� 1.592  56 0.028  

=~	��	  
�����{	 c6 256.317 3 85.439 

50.188* 
�����{	 kL	� 95.333 56 1.702 

�!���	  
�����{	 c6 74.170 3 24.723 

44.864* 
�����{	 kL	� 30.860 56 0.551 
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"+	��	 
�����{	 c6 49.390  3 16.463  

361.506* 
�����{	 kL	� 2.550  56 0.046  

43:��	 V�&.	 k� �	  
����{	 c6� 7.761 3 2.587 

27.971* 
�����{	 kL	� 5.179 56 0.092 

  �1D	 ��v� )�!  
�����{	 c6 720.465 3 240.155 

94.138* 
�����{	 kL	� 142.861  56 2.551  

  ���!)5 ( V��3# .��0.05 =2.520                          *�].	 V��3#   
 r&.¹¹¹- $¹¹¹# t¹¹¹v�2 )3  (	� �&�¹¹¹+ ��¹¹¹-& ��B�¹¹¹^�� �¹¹¹ ��¹¹¹���/	 ��¹¹¹-�� b¹¹¹���# c¹¹¹6

 �¹¹¹�6�d	) )�B�¹¹¹7 )�¹¹¹OS   .¹¹¹�	 )�¹¹¹OS    ��¹¹¹3	 )�¹¹¹OS V�¹¹¹/	 T�¹¹¹�U ��/6�¹¹¹3�# (�	e¹¹¹f�# N  �¹¹¹�;	
 <�! a9�O '�� 0��9.�	"5 " <�¹! $¹# q¹OU �6�¹3Ã	"5 " V��¹3# .¹�� �¹�&.�	0.05 .¹!& 0

 ����L	 H	.����6 V���# ��+ k!U T�3� �� ����2L.S.D ����].	 @�n	 4�� 5�.  
 V��O() 4 (  
 ��"��� ��(H% l"��) K� ��*��� ��3% ��H_� ������� ��������� ����$)	*y�� 	*1  

G  ���� 	*1G    �!/�� 	*1 G M�J�� z���P (Q���� ��� ������� ������ ��*�m�) ]$  

��*�m���� 
 �����^)
Q���� 

 l"�����
]�/��� 

�� "����� K� ��*��� �� ��3%  ��*�

L.S.D 1 2 3 4 

��*/��  

)�B��	 )�O  5.689  0.912* 1.256* 1.707* 

0.135 
.�	 )�O  4.777   0.347* 0.795* 
��3	 )�O  4.430    0.448* 
V�/	 T��U  3.982     

���*��� 

)�B��	 )�O  7.040  S2.420* S4.520* S8.487* 

1.362 
.�	 )�O  9.460   S2.100* S6.067* 
��3	 )�O  11.560    S3.967* 
V�/	 T��U  15.527     

 	H�J��

 ��!����

)�B��	 )�O  145.600 S3.733* S8.333* S15.00* 
2.346 .�	 )�O  149.333  S4.600* 

S
11.267* 
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K�!(*!� ��3	 )�O  153.933   S6.667* 
V�/	 T��U  160.600    

 	H�J��

 ��!����

�H�!�K�� 

)�B��	 )�O  2.560  S0.113 S0.507*  S0.607*  

0.237 
.�	 )�O  2.673   S0.393*  S0.493*  
��3	 )�O  3.067     S0.100  
V�/	 T��U  3.167       

�}�����  

)�B��	 )�O  65.933  S1.133* S2.200*  S5.533*  

0.179 
.�	 )�O  67.067   S1.067*  S4.400*  
��3	 )�O  68.133     S3.333*  
V�/	 T��U  71.467       

���s*��  

)�B��	 )�O  15.647  0.6000* 1.207*  2.973*  

0.057 
.�	 )�O  15.047   0.607*  2.373*  
��3	 )�O  14.440     1.767*  
V�/	 T��U  12.673       

f$����� 

)�B��	 )�O  10.739   0.507* 0.862*  2.429*  

0.351 
.�	 )�O  10.231    0.355*  1.921*  
��3	 )�O  9.877      1.567*  
V�/	 T��U  8.310        

 2�����

 MH����

]/����� 

)�B��	 )�O  4.053   0.069 0.347*  0.913*  

0.153  
.�	 )�O  3.984    0.277*  0.844*  
��3	 )�O  3.707      0.567*  
V�/	 T��U  3.140        

 	��

 ����

*���� 

�	 )�O)�B�  62.187   S1.060 S5.080*  S8.747*  

2.228  
.�	 )�O  63.247    S4.020*  S7.687*  
��3	 )�O  67.267      S3.667*  
V�/	 T��U  70.933        

 r&.¹¹¹- $¹¹¹# t¹¹¹v�2 )4  ( ��B�¹¹¹^�� �¹¹¹	� �&�¹¹¹+ ��¹¹¹-& ��¹¹¹���/	 ��¹¹¹-�� b¹¹¹���# c¹¹¹6
 ��6�d	) )�B�7 )�OS  .�	 )�OS    ��3	 )�OS  ��/6�3#V�¹/	 T��U ( �¹�9.�	 �¹�;	 V��¹3# N

' �	 .�!.  
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 V��O() 5  (  
 ��H_� ������� ��������� ����$ K� K-����� 2�!�I) 	*y�� 	*1G  ���� 	*1 G   �!/�� 	*1  

G M�J�� z���P (Q���� ��� �������� 	
����� ��*�m�) ]$  

��*�m���� H�L) K-����� 
x��^)  

���*��� 

 ��(H%
�-*��� 

 l"��)
���*��� 

����  

 " S" 

��	�	 N 8��	  
�����{	 c6 328.600 3 109.533 

24.951* 
�����{	 kL	� 245.833 56 4.390 

��1{	 .�6 8��	 
�����{	 c6 283.267  3 94.422  

10.497* �����{	 kL	� 503.733  56 8.995  

4M��/9]	 H.	 bfM  
�����{	 c6 375.282  3 125.094  

2.886* �����{	 kL	� 2427.688  56 43.352  

 .�6 4M��/9]	 H.	 bfM
��1{	  

�����{	 c6 477.783  3 159.261  
56.163* �����{	 kL	� 158.800  56 2.836  

47�3�9]	 H.	 bfM  
�����{	 c6 231.533 3 77.178 

40.367* 
�����{	 kL	� 107.067 56 1.912 

 47�¹¹¹¹¹¹¹3�9]	 H.¹¹¹¹¹¹¹	 bf¹¹¹¹¹¹¹M
��1{	 .�6  

�����{	 c6 177.467 3 59.156 
61.498* 

�����{	 kL	� 53.333 56 0.962 

��	�	 N ���O�	  
�����{	 c6 11.279  3 3.760  

24.867* �����{	 kL	� 8.467  56 0.151  

���O�	 ��1{	 .�6  
�����{	 c6 62.914  3 20.971  

29.246* �����{	 kL	� 40.156  56 0.717  

�2��;	 ��3	  
�����{	 c6 13.733 3 4.578 

51.481* 
�����{	 kL	� 4.979 56 0.089 

 _�1�¹¹¹¹¹�] 4¹¹¹¹¹^!d	 .¹¹¹¹¹;	
 ch¹¹¹¹¹¹¹3Od	Vo2 

max    

�����{	 c6 184.333 3 61.444 
70.703* �����{	 kL	� 48.667  56 0.869  

 <3��6 =�%.	 ��39BF 
c6�����{	  90.189  3 30.063  

50.727*  �����{	 kL	� 33.188  56 0.593  
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<¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹3��6 =�%.¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹	 =~& 
FBW 

�����{	 c6 0.427  3 0.142  
52.731* �����{	 kL	� 0.151  56 0.003  

=�¹¹¹¹¹%� =&.¹¹¹¹¹6 <¹¹¹¹¹3�	 =~& 
LBW  

�����{	 c6 2673.202  3 897.067  
21.769*  �����{	 kL	� 2292.236  56 40.933  

  ���!)5 ( V��3# .��0.05 =2.520                                  *�].	 V��3#   
 r&.¹¹¹- $¹¹¹# t¹¹¹v�2 )5  ( ��B�¹¹¹^�� �¹¹¹	� �&�¹¹¹+ ��¹¹¹-& ��¹¹¹���/	 ��¹¹¹-�� b¹¹¹���# c¹¹¹6

 �¹¹�6�d	) )�B�¹¹7 )�¹¹OS   .¹¹�	 )�¹¹OS    ��¹¹3	 )�¹¹O– V�¹¹/	 T�¹¹�U ��/6�¹¹3#(  ),�¹¹:*	 V��¹¹3# N
	 .¹�! �¹�:�>�	 <�¹! a¹¹9�O '¹�� '¹ �"5 " <�¹! $¹¹# q¹OU �6�¹3Ã	"5 " V��¹¹3# .¹�� �¹�&.�	

0.05 ��¹¹��L	 H	.��¹¹��6 V�¹¹��# ��¹¹+ k¹¹!U T�¹¹3� �¹¹� �¹¹���2 .¹¹!& 0L.S.D  4¹¹�� 5�¹¹���
�].	 @�n	.  

 V��O() 6 (  
 ��"��� ��(H% l"��) K� ��*��� ��3% ��H_� ������� ��������� ����$) 	*y�� 	*1G  

���� 	*1G   �!/�� 	*1G M�J�� z���P ��J�/�) ( ��� �������� 	
����� ��*�m�) ]$
Q����  

��*�m���� 
 �����^)
Q���� 

 l"�����
]�/��� 

�� "����� K� ��*���   ��*��� ��3%

L.S.D 1 2 3 4 

 ]$ �����

�F�*��  

)�B��	 )�O  72.600  3.400* 4.800* 6.333* 

1.401 
.�	 )�O  69.200   1.400 2.933* 
��3	 )�O  67.800    1.533* 
V�/	 T��U  66.267     

 �� �����

%��^��� 

)�B��	 )�O  191.067  1.600 2.733* 5.933* 

2.140 
.�	 )�O  189.467   1.133 4.333* 
��3	 )�O  188.333    3.200* 
V�/	 T��U  185.133     

 k��� lm,

],��J�3� 

)�B��	 )�O  121.113  S2.267 1.280 4.647 

6.096 
.�	 )�O  123.380   3.547 6.913* 
��3	 )�O  119.833    3.367 

V�/	 T��U  116.467     
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 k��� lm,

 ],��J�3�

%��^��� �� 

)�B��	 )�O  172.533  2.333* 4.467*  7.667*  

1.968 
.�	 )�O  170.200   2.133*  5.333*  
��3	 )�O  168.067     3.200*  
V�/	 T��U  164.867       

 k��� lm,

]��/��3�  

)�B��	 )�O  85.533  2.667* 3.133*  5.533*  

2.122 
.�	 )�O  82.867   0.467  2.867*  
��3	 )�O  82.400     2.400*  
V�/	 T��U  80.000       

 k��� lm,

 ]��/��3�

%��^��� ��  

)�B��	 )�O  81.000  2.600* 3.333*  4.733*  

0.016 
.�	 )�O  78.400   0.733*  2.133*  
��3	 )�O  77.667     1.400*  
V�/	 T��U  76.267       

 d��1���

�F�*�� ]$ 

)�B��	 )�O  2.200   0.400* 0.967*  1.067*  

0.384 
.�	 )�O  1.800    0.567*  0.667*  
��3	 )�O  1.233      0.100  
V�/	 T��U  1.133         

d��1��� 

 ��

%��^��� 

)�B��	 )�O  11.573   0.840* 0.973*  2.807*  

0.753 
.�	 )�O  10.733    0.133  1.967*  
��3	 )�O  10.600      1.833*  
V�/	 T��U  8.767        

 ��/��

�-����� 

)�B��	 )�O  2.561   S0.165 S7.21*  S1.212*  

0.272 
.�	 )�O  2.727    S0.556*  S1.047*  
��3	 )�O  3.283      S0.491*  
V�/	 T��U  3.773        

 r�I V��O() 6 (  

��*�m���� 
 �����^)
Q���� 

 l"�����
]�/��� 

�� "����� K� ��*���   ��*��� ��3%

L.S.D 1 2 3 4 
 ����
 ]L�_�

)�B��	 )�O  25.400   S1.200* S2.467*  S4.733*  
0.518 

.�	 )�O  26.600    S1.267*  S3.533*  
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 g���"3
 K�^/1_�
Vo2 
max 

��3	 )�O  27.867      S2.267*  

V�/	 T��U  30.133        

 ��+��� ��/�
 ./^��
BF 

)�B��	 )�O  7.433   1.347* S2.280*  3.333*  

0.370 
.�	 )�O  6.087    0.933*  1.987*  
��3	 )�O  5.153      1.053*  
V�/	 T��U  4.100        

 ��+��� �}�
./^�� 
FBW 

)�B��	 )�O  2.753   0.093* 0.140*  0.234*  

0.009 
.�	 )�O  2.660    0.047*  0.141*  
��3	 )�O  2.613      0.094*  
V�/	 T��U  2.519        

 ./^�� �}�
��+% ��� 
LBW 

)�B��	 )�O  58.573   S6.027* 6.173*  11.813*  

1.347  
.�	 )�O  64.600    12.200*  17.839*  
��3	 )�O  52.400      5.639*  
V�/	 T��U  48.761        

  
  

 r&.¹¹¹- $¹¹¹# t¹¹¹v�2 )6  ( ��B�¹¹¹^�� �¹¹¹	� �&�¹¹¹+ ��¹¹¹-& ��¹¹¹���/	 ��¹¹¹-�� b¹¹¹���# c¹¹¹6
 �¹¹�6�d	) )�B�¹¹7 )�¹¹OS   .¹¹�	 )�¹¹OS    ��¹¹3	 )�¹¹OS V�¹¹/	 T�¹¹�U ��/6�¹¹3�# ( ),�¹¹:*	 V��¹¹3# N

' �	 .�! ��:�>�	.  
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 �����) 7 (  

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

	�%�0�" �  ��1�� �  

	�%�0�" � �2%* � �1�%" � ��)�% � $�� ��2��3 � $�� 45��� � �
6% � 7#��� � 8"9� � 
 	:;2 +�

%<= � 

������  �0.827*  �0.865*  �0.731*  �0.713*  0.711*  0.796*  0.674*  0.751*  

�
����   0.913*  0.744*  0.797*  �0.753*  �0.900*  �0.843*  0.872*  

����� ����    0.752*  0.806*  �0.808*  �0.926*  �0.802*  0.889*  

������ ����     0.650*  �0.670*  �0.743*  �0.576*  0.790*  

�������      �0.723*  �0.839*  �0.692*  0.790*  

�������       0.865*  0.696*  0.773*  

�������        0.792*  �0.886*  

������         �0.720*  

� !�� "#$� %��          

 &��� '( )$�*)7 ( �*�-.( %���( �-� �/0�123 ���4 �5��6� �5��( �/7�58�� ��#� 4���0.05  "�6�/� "���4 9 "�/�� �.9�:� �/-7��� "�5;�-��

) ��0�7 ��<�  �/�� ��<�    ����� ��<� %�=�� >�.�? ("�@A�( B �� ���C�D�5�� �/� �/
�5 .  
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 �����) 8 (  

 	
�
� 	
��� ����� ��� �
����� ������ ����� � 	
�!��" � 	
��#) $%&
� $%'(  �� � $%'(    �)* � $%' ( +�, � -
� . (	�%�0�� /# 
>? � ��>�@� � $A  

	�%�0�" � 

/#
 B

�� 
�  

�C
�% 

� 

��
<D

" 
� �

�� 
B

�� 
� 

/E

�,

1�
� F

� 
� �

0E
 

 /
E


�,
1�

� F
� 

� �
0E

��
<D

" 
� �

�� 

/�

*

�1�
� F

� 
� �

0E
 

/�

*

�1�
� F

� 
� �

0E
 

��
<D

" 
� �

�� 

�C
�% 

� /
# G

��'
:

 � 

 G
��'

:
 �

��
<D

" 
� �

��
 

�H�
�9

 � 
��

*
 � 

 I
:

<�
��

 /
J

�
� �

9
 �

��
D

*
'�

� 


� 
4�

K�
 � 

��*
1

L*
D

 
 

L*
D

 
�
 4

�K
� 

� 4
5�

 

L*
D

 � 
45

�  
4�

K�
 4

��
� 

�2���� B F5-��  0.435*  0.185 0.687*  0.717*  0.726*  0.504*  0.514*  �0.593*  �0.672*  0.693*  0.675*  0.355*  
4� G� �.9 F5-��   0.191 0.560*  0.447*  0.534*  0.419*  0.389*  �0.508*  �0.588*  0.485*  0.481*  0.363*  

 H��� IAJKJ�5=
L�     0.370*  0.327*  0.290*  0.222 0.144 �0.252  �0.422*  0.236 0.187 0.153 
 �.9 KJ�5=
L� H��� IAJ

4� G� 
    0.751*  0.729*  0.628*  0.596*  �0.764*  �0.817*  0.792*  0.797*  0.522*  

K7��5
L� H��� IAJ      0.768*  0.693*  0.703*  �0.648*  �0.776*  0.796*  0.789*  0.370*  
K7��5
L� H��� IAJ  �.9

4� G� 
      0.616*  0.676*  �0.660*  �0.771*  0.816*  0.782*  0.479*  

�2���� B M/�<#��        0.490*  �0.585*  �0.660*  0.572*  0.592*  0.314*  
 M/�<#��4� G� �.9          �0.655*  �0.650*  0.623*  0.615*  0.481*  

�*�/C� �.���          0.789*  �0.739*  �0.765*  �0.642*  

 N# �6L K1�:� �C�
 O�<:�  

          �0.750*  �0.760*  �0.529*  

P�Q�9 ��R��� �5�
            0.898*  0.566*  
P�Q�9 ��R��� ���             0.519*  
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������ 0.667*  0.523*  0.233 0.782*  0.754*  0.832*  0.671*  0.611*  �0.673*  �0.800*  0.751*  0.830*  0.434*  

�
���� �0.686*  �0.675*  �0.316*  �0.805*  �0.778*  �0.799*  �0.654*  �0.647*  0.799*  0.686*  �0.802*  �0.850*  �0.568*  

����� ���� �0.677*  �0.645*  �0.320*  �0.838*  �0.764*  0.814*  �0.666*  �0.716*  0.820*  0.862*  �0.833*  �0.826*  �0.652*  
������ ���� �0.580*  �0.539*  �0.259*  �0.742*  �0.960*  �0.707*  �0.720*  �0.591*  0.747*  0.709*  �0.742*  �0.765*  �0.526*  

������� �0.632*  �0.552*  �0.209  �0.757*  �0.688*  �0.719*  �0.544*  �0.713*  0.693*  0.742*  �0.733*  �0.739*  �0.484*  

������� 0.571*  0.487*  0.310*  0.817*  0.700*  0.721*  0.592*  0.631*  �0.736*  �0.829*  0.751*  0.759*  0.545*  

������� 0.645*  0.624*  0.392*  0.857*  0.786*  0.808*  0.632*  0.767*  �0.817*  �0.901*  0.796*  0.813*  0.586*  

������ 0.546*  0.581*  0.332*  0.669*  0.642*  0.681*  0.479*  0.579*  �0.627*  �0.753*  0.683*  0.705*  0.612*  

 "#$� %��
� !�� 

�0.665*  �0.597*  �0.324*  �0.748*  �0.746*  �0.790*  �0.689*  �0.709*  0.801*  0.825*  �0.761*  �0.786*  �0.611*  
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