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&��� :�!6 34
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N�,- 1 .  O�% � 29���! &���H�� �#� $%��% �&��� 

����"&P- QR  S����"&P- N�  ��H���& KT�  $�<�%  

˝ 97 ´ 80 °36 ˝ 41 ´ 37 °54 S1  ��6(�O� 

1  ˝ 49 ´ 82 °36 ˝ 54 ´ 41 °54 S2 ��6(�S7 �!�� 

˝ 88 ´ 81 °36 ˝ 41 ´ 37 °54 S3  ��6(�I� 

˝ 17 ´ 74 °32 ˝ 55 ´ 02 °55 S4  5���  �!6 t( 

2  

˝ 52 ´ 36 °34 ˝ 35 ´ 13 °55 S5 1�@"t( t�"�!6 

˝ 63 ´ 09 °33 ˝ 22 ´ 05 °55 S6  �E!� 1�@" 

˝ 47 ´ 35 °31 ˝ 05 ´ 53 °54 S7  ���6  �"�� 

˝ 22 ´ 59 °36 ˝ 28 ´ 28 °55 S8  �+�5 

˝ 51 ´ 81 °40 ˝ 19 ´ 57 °55 S9   �*� ����
���� &h+ 

˝ 70 ´ 96 °39 ˝ 41 ´ 51 °55 S10   4�!W 

˝ 14´ 76 °36 ˝ 09 ´ 30 °54 S11  ����:	�; 
�;�@+ : 

˝ 48 ´ 23 °38 ˝ 37 ´ 39 °55 S12  t(���R &-+ 

3  

˝ 48 ´ 23 °38 ˝ 39 ´ 39 °55 S13  �-���S� 

˝ 88 ´ 08 °29 ˝ 12 ´ 38 °54 S 14  U��@4( 

˝ 91 ´ 36 °28 ˝ 27 ´ 33 °54 S 15  U�9( 

˝ 30 ´ 17 °27 ˝ 04 ´ 26 °54 S 16   :�!6�@%t( ); 
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	����K� � &���F� ,�6�� 
	���� :��� �6 T��S� :�5

aF6 1�D J��� :�5��O� ���� � �	� �]Q/ ��`; ���+

 � ,�H  @% [)�'� �  ������� _E� 9�@O� ����<=


��( 8�� &6 M���� K� �T��S� :�5  ������ �6

                                                
1 Lazer particle sizer 
2 Laser Scattering Particle Size Distribution 

 	� .����� �5��'&.?H :u�4�7�� ���� :��  5��� :�

 ��% 	� [)�'� &6 8���@�� � 8���� �!���  � :�5

 
��( 8�� &6 M���� ,�>� � J 
	���� �Z &���-

K� �6 &���-� � :������5 � 8h�= �!���  �!� :�5

8�� �Y�� F�4 ) �����@5 � L!����61998( .  

 &%  ��Q�( 	�F%�@+ � �6  �E; ,�O4�`�&��� : :�!6

34L4� M���� lED �� �5-  ��!��5 F�4 �� � :������5

 ���@5�� M���� &���-� �  � ��R�6��(.  &O4�`� ��� �

 ���O+ � ���+ ,�I6 ����� � �6 ��4�� :��6 9�@�/�

&��@�34 � K� �� �6 ���	 :�5&���-� �5 M���� ��6 :�

L4� - �� ,�H :F�4 K� � :������5 .8�� &�7

 ��6  ���E@5 M����8��� �&��� � J 
	���� :���

1��R � K� �� N��+ 
�" 3  &% 8�� 
�" K�F�

� ���	 ,��?+ 	�  %�/  � ,�> ����-�  ���E@5 .�"�6

L4� M���� ��6  ?�OP - F�4 � :������5:  ,�6�� �


������ � ������ �����  �4  :�516  &O4�`� ��� &���

� ��R� ��-� ������ &���  FQ6 � ��  ���E@5  ��'

 � ���� � J � 8��� $S6 � T�OP � .�5�

 L4� � F�4 M���� &���-� -  � ���6 :������5 �\�


	���� 1�H� &% 8"�� � &�FQ+ .�!��5 ,��?�� :���

 �8�� ,�> V�� 8��� J��� �6 :������5 U��.+
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&+ 8����
�" X�7 86�Y ,�I6  !���  ,�>  4��W

 � :��% ,�H &6 ,�> � 
�" V��.�  F+��% 
> �6��6

 F�4 
����� �6 ���	( � .8�� 
�" &�7�� �\� � [�H

 � &�7�� �\� � 
�% L� 1��O� ,�> �`;��" 

) ��v� �  �������2006.(   

�RF� )1991 ( � ���6  
> L� 	� :���I+ 8/��� �!%

 ���6 N���� �D &6 :��%��gaF6 �6 
�% L� 	� �+

 F�4 M���� &% 8��  -`!� ����6�!6 8�� �6��6 ]Q/

"� 
���.�8&��� 
	���� 	� :�+.�5� &��� �� &6 � �5 

���R ,�-�-.+  ����@5 � �" N��+ 
�" ��Q��

)2020F�4��( �6 (100  &-`!� �  �4 ,�6�� 	� &��@�

�E��� ����4�q� 	�� V�!R � ��W 1�@" � �(���5 � 

 ,�6�� �!���  �4 ,�6�� � � &��\� ��� 8.H

� &���F� N�.� ���� � ����+  6�� :�5 .���@�  

    

 N�,-2 .��+�V ��&,%& /&�W �� 0. �#� ����56 � !"�� �8 �# � X)S ��%�' J.& – #�����, � �$%&�,��� .����  

��.�%8 ���.�  J.& - �����,�#  

��H���&  ,Y�� 

Z� 

,Y�� 

!5�� 

,Y�� 

$��� 

!"�� 

[�\  

,Y�� 

Z�  

,Y�� 

!5��  

,Y�� 

$���  

!"�� 

[�\  

59/3  36/88 05/8 Silt 88/38 61  12/0 
silty 
clay 
loam 

S1 

37/2 19/96 44/1 Silt 56/36 40/63  04/0 
silty 
clay 
loam 

S2 

69/2  32/93 99/3 Silt 72/36 63  28/0 
silty 
clay 
loam 

S3 

67/6  17/86 16/7 Silt 83/20 15/78  02/1 
silty 
loam 

S4 

78/2 85/79 36/17 
Silty 
loam 

57/14 54/83  90/1 
silty 
loam 

S5 

73/0  38/50 89/48 
Silty 
loam 

99/10 16/78  85/10 
silty 
loam 

S6 

--  47/42 53/57 
sandy 
loam 

77/13 79/85  44/0 
silty 
loam 

S7 

64/1  34/74 01/24 Silty 
loam 

92/20 99/78  08/0 silty 
loam 

S8 

53/1  86/75 61/22 
Silty 
loam 

01/22 96/77  03/0 
silty 
loam 

S11 

76/1  76/84 46/13 Silt 89/29 03/70  08/0 silty 
loam 

S12 

14/1  71/71 13/27 Silty 
loam 

57/35 39/64  04/0 silty 
loam 

S13 

74/1  88/79 36/18 Silty 
loam 

34/17 59/82  07/0 silty 
loam 

S9 

53/1 04/77 42/21 
Silty 
loam 

31/19 18/80  51/0 
silty 
loam 

S10 

5/1  39/27 1/71 sandy 
loam 

58/5 55/41  87/52 sandy 
loam 

s14 

95/1  23/32 81/65 
sandy 
loam 

02/11 94/85  04/3 Silt s15 

24/1  27/24 49/74 loamy 
sand 

85/7 89/67  25/24 silty 
loam 

s16 
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KC� 2  .��%�' H��)�#� ��] 
$��� ��!5 � Z� ��&,%&6�� �,� ^��+ �� 7�� J.& - #�����,� � .�%8�� .����  

  

N�,- 3 .��%�' H��)�#� ��] 
$��� ��!5 � Z� ��&,%&6�� �,� ^��+ �� 7�� J.& - #�����,� � .�%8�� .���� 

���� B�% �H��)�# R2 

&��� y= 376/0 x- 37/5  44/0  

8��� y= 027/0 x+ 81/70  0031/0  

J y= 12/2 x+17 082/0  

  

 1��R � F�4 � :������5 K�  �% &���-�4  &6

F�4 K� 	� 
��?���  E�� 8�F� � :�+�6  !"�:  �


u��= :��6 � ���� 8�@5� �6  +�-�-.+ :�5 �5 �5�

 U�4� &6 ]���5 �EQ� 	�!5  "	��( ���� :��6 �!W

K� &6  7�% ,������ � �F6� 8����.����  �!� :�5 �!

.]�"�6 &�"�� ��+� :������5 � 8h�=  

  ��ZZ�6 9�ZZ@O� :�����ZZ�5 F�4�ZZ�( � J ,�> ��ZZ-�

$�6 � .8�� :F�4 F�4��( M���� 	� �+�5 ��  9�Z@O� K� 

 &Z% J �!���  +�> &6  &.?ZH �+ �!�Z�5 :�   7�Z% &ZR 

 @� ��" )   ����Z�@5 � ��Z��62001(.   U�Z" J ,�>

 ��%   .�Z���  +��Z?��  ��!"� K�  :�����Z�5  �Z�� 

^�P�� _R�� ��@S+ $�6 	� �/ ,�> &.?H  U�Z" :�

ZZ�  ��ZZ" )  ��ZZv� �  ���ZZ����2006 �  � ���?�ZZ�� :�

 �����@52010.(    Z7�D 	�    �Z`; ���Z/ �Z6 J ,�>2 

 ZZ� ���ZZ��� �ZZ!���+10  � 1�ZZD ���ZZ���4/0  ���ZZ���

   
�Z% ]ZQ/ 1��O� 
���.� ��� &% �!"�6 &�"�� 8��SP

�/ �`; &6 ��9/3   8Z�� ���Z���    �a�E��Z��� � ,���Z%)

1997(.     Z� _ZR�� ^�ZP�� ��@5 9�@�/�   �ZH� ��Z"

����= :F�4 F�4��( � J ��-�  M��Z�� � J ��-� 	� �+

 ]Z5 � :������5      F�4�Z�( M��Z�� � 8��Z� ��Z-� ��Z!W

F�4:     :�����Z�5 &Z6 8EZ�� $�Z6 �Z+  .�Z"�6   ��Z� �

�6 :F�4 F�4��( 
����� &���-�       &Z% 8Z?� �Z��6 FZ�� LZ4�

   
	��Z�� � ,�> NZ���� �Z`; :F�4 F�4��( 
�����  :�Z��

 �  Z� �� &6 � ,�> aF6 �`; 
	���� L4� ��� �!%  .�Z5�


	���� ,��?+ _R�� ^�P�� ��@5   
	��Z�� � ,�> :�Z��
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