
  �������	
 ���� � ������ ���� � ���� �� � �� ���� � /  !"#$%&' /  (�)' "*+ � ,-' /.+%� /01/  

  

���  

 

  

&2�3. 3#4�'�� � 5�2�6������7*+789 5+:4�4 ;�<=�>  '479�?6 (3' �   

�@?�A �@!4 B7' �$  
 

  

)�� 3)C��*6�7� $#7� � �/   

  

)�����	 
���� :��/�/����  � ������ 
���: ��/�/����(  

  
 

DE�(3  
  !�7� ��F�� ��� 789 + :4�4 ;�  $ �4 +    � � G� %&2 (A3�2�6������7*�     H �$ �$ I7H� ($ 7���   �4�� � <=�> �) <=�>'479�  (3K'  ( �$

�M���,#� N�.  ' �&A�   7�9 � 7OP ;+ $7A Q+3 . �H �4� S�4 � 47� #� %�9 +�#� � �%+ K*�   K' � �)��+  & �  K�   � TK�6U� %� 2�K6������7*+*� 
�&�)& �4$7�� 3'  .G� �#�=�> �S�4 ;�V4 #�>�� ���?�H � 5� <�*9 5+�@�4�& � �@'4$ �.4 %�� ��3. 6 K�    <K�M KW&� I7HK� �$ 5
!�'�+ $��  .4+  XG�  #    O6� ($� �$ �$ �   6� �  �! �  �Y	
  �! 3��� � �3&�' .           �K� Z�  KY@&4 � T7>W� ��� S)� �� [#� ���@?'
S�4      �� <�E�9 � X+7+� �# #�   <�*9 +�@�  �� 4�            ��43+. �� �7=+$ <�� 7# �4 \�� �4�9:4�4����� � �+  X+4 �$P&�H �  �UK!4� �� �

  �=�> "�47@� \'�.�  (3' <]P   $4$ ,	?&  . P4�& �$� <=�> '479�     4 G� ;6V ($� (3' +@^?��     6K� _^! �  �! �   K�  �K! �  � 3K'�
��   P& �$ %>� . �� ' � 7`4 �;�   >�� S�4 �4 ���  )& (3#�� 5� $�' .4 K+   >�� SK�4 ��aKP �3K� X�� K� 5 K+  9�K	� �K� �   �4 _K. �� bcKP 

<=�> '479� +*�  "W� �4 97+  79��� � X+  &2�3. 3#4�' X� 789 5+ :4�4 ;�   d9 �4 _. �� 7��H 7�   � �?P �� ��+3 .��7� e $�+� #�   �K'7! 
   5#� �4) ?�H S�4�5 (  �� QU! ��� 3.& �X+  .4 �3' 3�  6� ��3. �  *�9 � 5� .4 <�  7H4 ��3. +   ?H4 3#4�' ��Wf �5�!43�  P4 � ����  6$ ��  K� <

        ,�8: \#H �,?. S
�� �$ �&4�� �)�9d9 � ��6�! K��  $ �4 GK� gK&� 7+  �&�K& 7K= K#� &2�3K. �789 5 K+ K:4�4 ;�  �KYU�� �$ 
<=�> '479�  � (3' �3'� . � T43#���.�*!�7*� HP �  3	9 �4 + � <+�)@�!% K#�  �K&4$ 4�   ��OK!4 � �  ?K� �      �4�K&4 �K� <K8�8@� ��  �4 

�+�)@�!%#� ($�9 4�      . <8�89 3]�$ � "H47@� � �+  P4�& �$ X� <=�> '479�   (3',!4 . � �4�  \'�. X@�� X#� !� �  4 �$ +  XG�   K# 
    ��3. (3#�� �3� � �=)#�#7h� ��&> �  $ �4 + "W� 7=79+  � 3#4�' X�2�6������7*+*� !7� +  789 � \ K+  K:4�4 ;�    �K� �KYU��    �?KP

�� �+3.  

  
  

(24� #�  ���3� : <=�>'479�789 �+:4�4 ;�� �%&2�3. ��2�6������7*�_6 �  

  

  

  
  

�. ����� ��  !"#$���%& �'(%)*	 +,+$���%& !"#� ��-%)*	 ,./ 01�23 � 4567����   

* : 3 8"9:3;<* �:� +=�.��;)��>4;6: m_ajami2004@yahoo.com  



 ����
 ���� � ������ ���� � �������	 �� � �� ���� � /  !"#$%&' /  (�)' "*+ � ,-' /%�+. /01/  

��?  

��3Y�  

��@1�*	�1,�A,   B*�* $* ��"C23'2D 6  #E� '2)�3 4   ��&� �%& =�

 *�D +FG�23�), 1 4     H-2I � !*	 'J $* K LM*��6     F.LG �$��L3* 

  ��)"� N*")* $��1)"6  �O� $* �     �G* �'M ��  F)� .(  7"LG	�A

P*��>)�(<P �LL� Q�)�� (1LL4LL3 7�6R� 'LL)�*	LL44�1��LL& �,LLB*�* 6  

)Land use change (S1   �A�"%L& �	 T"UL ,   S5LG"� �L>E& 

�'%� V��1 S>����O� '�B*�* F6) Land degradation ( 'A*" 

'M . �5� W./� �O� +X� B*�* F6    >Y"L3 KA�L& $* =��L.� 6  L� �

EALL4-%6:LL)�>� 4��P��LL1 H,LL3 ��LL  6 'LLM�1)?Z .(�LL(6 $* 

[LL@3 �LL���O� HLL#� \LL�SLL1 F J*"LL) �	 T"ULL 6LLM 4F +�*	

H-2I M*��6  *�I* � , #E� 4 �*�$ =�6 �� ,  �LG�@)P  .�	 L� � ]

  7*��(EA)^ (   L3 ��L@_*6   �'L)$ 'L)�*	6 ��� 3 4# L4   �	 7�:L)* 7"

  S1 7�@I �G���G  ̀ >:3 �"/4  B*�* S1 [6 M 4�*'.,     �LG* S>:L1*� 

 [A S&   2I �1 7"2&*H-M*��6�A,    $ SL1 �	�>:�  L�      ��L& � �%L& �

S>�� ')* .          FLI"3 6L�*�$ =Q"ULa3 ,*�1 �B�`� K�*b�* H3��

   KM"� �$��3* �� �'M     SL1 \4L3$ 654./ ,�A   HL-2I �cL��    SL1 �LA

     \43$ S1 H�'.� � F��O� ���G         ')"LM ,$���%Ld ,�LA)�� .(

    \E4< � \3"1)? (   H-2I �44R� 6)�@I eG">3      \4L3$ SL1 �A    ,�LA

  G 6/ 6�*�$8�    ,�A����     	�'J *� ,	f43 �? 3 4# L4   ��L>;A 7"

�	$ \4LLEO� 8�LLG �	 'LL)* . � ��LL1��*"  7�3$�LLG ��*bLL� WLL./

     +'La>3 H#3 ,$���%dFAO  +)� (         SLA	 6L/ �4LGP ���LY���� 

  	�'J��       SLd �G* �	*	 �G	 $* *� 	"  6#-2I KM"� 'g�	 

3 �4)	 hiG �	 ,�-�	 Si`) �A $* K416'M�1.  

 <�3�  S5<�i36  *��(EA �   7)�� ( B*�* �	6 :< 6   7�>G* j�M 

    <P \1�& 	*	 7�%) 7�>:#�6    L3$ �	 ��  4\ �LA,  HL-2I  LM*��6 

  �`3 �	 �'M�         1 �L� ���Lk3 �L(1 H-2I �1 S: L4   $* �>%��   'Lg�	 

 KA�LL&� �LLG* SLL>�� .3 =*'A�%LL34l"LL<"��"3��(�(6* LL� \

   ��  	*	 7�%) 7*�-%A�c� �A,  L#-2I 6  � $* �   "LY 7�E> �LGb, 

S)*	*,      Q�L1 'Lg�	 �1 �*�EA 6�     'L)�*	�" �1 HLO#O� $*  . L2D4 \

5B�4>6  ��  �	  �A, H-2I M*��6      LE) SLCJf3 �'LM 6 		�L� .

#&4"E4�  $�* � m�  ��)�� (#1�Y4    ��L  FLG�23 �  �LA,   !$"L)�D 

:<6  <	 *� 4  H-2I �'E� HM*��6 3 6 '2)*	 .`a�4     �	*	 7�%L) =�L`

 H-2I �G*M*��6 �� , B*�* 6 M 4  n23 ��oP �*'.6    @I"L� HL1�Y 6 

  �� ')�� �1�P �A'L2,         �LI�1 ��L  HL3�(� � $�:L&�  ,   'LA*"  

�M*�� .  7*��(EA � *��)?� (��  S5<�i3 �1  �LA, HL-2I  �LA, 

)*��16   �	 fp�b)� �	 �  �O� 'L2>�� L�  HL-2I F     :L1 �L1 �LA4��,  $* 

���P�A'LL2,)l�'LL� [LL@3 4 	*"LL3 0LLEk� 'LL2)�3 q)Illuviation( +

G"3"A6  )'53 +7'M 6   (%�") � 7'M 4#6 )�& 6 or� �A4   S>LM*�� �

�G* .<�3� 6  .) � 6 @#<*6) �� ( G��1 �16   R� KL`)  L44  �1��L& �, 

B*�*6    * s�Lt �	  L� �	 7*��   ��L  'L2>��  �LA,  <�L3 6  <"LG 6   SL& 

[A   $���%& �a� 7"2&*,  S>��� �*�Y   S1 ')* <	4    L<P �	�3 	".E& H6 

  *�1 !$Q u�M,     <�3 WL�* \>LM*	  L4       WL�* � �	"L.) *�*	 *� q �LA, 

     �&* N") $* e`� �@)P SUO%3� �G* q. :1 4��,   -%LA�c� $*  7*�

  � S#EI $*4����b>�  q)�� ( "<	 ��  \)Z (     0/�L`3 SL5<�i3 ')'`>53

:LLn� SLL1 ��LL  �$�LL)4*�aLLg =*'A�%LL3 �6�bk� � LL�S�LLA, 

�3$P�A�-%6   	�& 'A*"  qE&  .     !":L)*� � 8�)"�)�? (  SL5<�i3

       *�L1 *� ��L  �$�L) 0/�`3,  O%L� 4  WL�* v �LA, I�P 4# L4  � q

�	� '21,    3")":&�� �1 W1�i3 ��  6 �3P ��(6� :1 4 [@3 �� $�* �1�6 

  <	 � �	�&4       �LG�2M 7	"L1 H(%3 *� 7P H6�     *�aLg ��� SL1 6� 

36 '2)*	 .    * 8�EM �	 7�>:#� 7�>G*�   �*	�"L �1 �1 7*�,   �L w $* � �

#-2I6  ��  �  �A, Hg�J   4  :L< b6     �L��I�@3 W/�L23 $* �  �	 �

   3 s�:J S1 7�3�"%&6 P�  5EI S& '4  / 7P �6 8�G   �LA,  *  L4 �

  )�b� S1 ��6  S1 +S>M*��  �"/,    $��L3* SL&  �LG�� ��  �O� � K L� F

B*�*6  <	 S1 4 H-2I HM*��6   S1 �(6       SL`i23 �	 [@3 =fx53 $* 

'.��  �G* �'M H . * $*�\            �L1 �L� 	�*	 �fL� �LB�J KA�cL� ��

��LLLL@1�LLLL4�,)l�'LLLL� 'A*"LLLLM $* 4(6l"LLLL<"��"3 +�(6 � 

34l"<"��"3��(�(6  �O� Hx53 +� B*�* F6  3 �  L4   7P ='LM 7*b 

   5Y"3 �	 *�4��A,  M X#>O3 4    I �o* �1 S& FH-2 LM*��6 * �  	�Lk

G��1 	�"3 �'M6'A	 �*�Y S5<�i3 � .  

  

j�� � $4�� #  
��6U� $��� �YU�� T-8��  

    O1P �$"J S5<�i3 	�"3 S`i234        7�>:L#� 7�>G* j�M �	 "G jP b

  	b) �	 ��(6         �LG* �'LM 0Y*� S<f& �@M )   H(LM�( .  eLG">3  



<=�> �:4�4 ;+789 5+2�6������7*�� � 5�&2�3. 3#4�'  (3' �'479...  

���  

  
 <*'/.�M�� ��6U� $��� �YU�� ,�  

  

�3	,  <�LG 4  S)��^    >)�LG SLI�	 6  3 +	*�L� L4-)�4  �'L)��1 \6 ^�� 

34#6   l� � �>3� >1"/� [6y ��*�J6 �$ ��  �qy3��43 q6'M�1 .

 �	�3 	*"3, ��       :L< =�1"G� *� �A6  (%L� 4 �	*	 H 'L)* .  �L@I

M4  S)"E) S`i23 F�*	�1,    3 8�EM S1 �� 6   jP S`i23 �	 'M�1    "LG

     6L#d F4LM �1 ,�"A�3 Sz� {4� �1 6B*�*  \4L1�  �L� ?Z  'Lg�	 

    63 6��E)	"  6.)�I F4M 7�'1 'L2d .   L#-2I KLM"�6   SL`i23 

S1        H-2I S`i23 � �	"1 $�E3 7�> �	 �'E� �"/M*��6     SL& �'LM 

    �� � 7P =���k3 �	, B*�* 6 M 4F      [LA �'LM 0LY*� �*	   7"L2&*

   �*�$ =Q"Ua3 �%& �a�6 S1  ��  	 !'2� �c L�   	�*	 �*�LY [ . �	

J�)4 #-2I S6  H-2I �  M*��6   �'M )$�*�6 (     [LA ��2& �	 �G�	

�'M 0Y*�')*.  

  

�)��47C] T�+�&�)& � �4$7��G�   

LLG��16�LLA,l"LL<"��"3 ,)l�'LL� SLL5<�i3 � 4LL/ q6#E� LL4 =�

*�ag6�   #g* HJ*�3 $* 6   * �	 ��& � ̀a� \4  3 s":a3 W6 	"LM .

34    J�) �	 ��  H3�(� 7*b4   L#-2I �(1 S6  R� �  L44 �	� =*�  'L21, 

��    5Y"3 �	 �A4��A,    LB*�* S1�%L3 6    �La� SL&  orL�4 R� � L44 �

�1��&,  �'M 0Y*�      ���� �*�Y S5<�i3 	�"3 ')* . * S1�    �	 �"LC23 \

   �1��& �	 �	 |�&� ,   �*�$ � H-2I 6  5Y"3 �	 4��A, }2�   SL)��

M4   M S#Y H3�M F4  M S)�M +F4  LM +F4  >%L� F6  �L� +,  LM 4  � F

 M Sk2�4     G ~�LG*�1 � �nJ F L4 �	� [>: 'L21, �3P � �L(6�) ?� (

�%��  !�) � h�*��, ')'M  .  #& $* ]zG4 W�* S �LA,    *�L1 ��L  , 

bk��S �A, � 4b�(6  M � 4E4�6� S)"E)  �*	�1, 'M . 3�E� $*6 W�*  �A

  �G	 S)"E) '2D  ) �	�"O)4    F<�Y $* �	�n>G* �1 b �LA,   T"ULO3 

*�1,@� 43 =�5<�i3 � �$�) 0/�`3 S4�"(G��(6'M S>M*	�1 .  

  

���+\ k#� �%+'�*�)��+� T�6U� � �2�6������7*+*�  

 ) S4#&S)"E         q%L  *"A 6��4E4M � 6(�b4� =�%��3$P �@I �A

  q<* $* 7'M �'41"& $* ]� ���')'M �	*	 �".�  .  ��L  ���1

 ,�>3��'LL4A ��� SLL1)� ('LL�	�� \4LL45� . �	 ��LL  S>�'4LLG*

          ��->LG	 $* �	�n>G* �1 � N�.M* H� �<�JpH   �$*'L)* �L>3  ,�L4�

'M .            ��*'LA ��->LG	 $* �	�n>LG* �L1 6L(��>(<* ��*'LA   }2LG

*          'LM !�Lk)* N�.LM* ���U� �	 +6(��>(<)?? .(      SL1 6L<P \1�L&

           =���Lk3 �	 [4LG�>� =�L3��& ,	 eG"� 7"4G*'4:&* ���

  �$*')* q��"n<"G '4G*    'M ,�4�)?� .(      6L�2  ��� SL1 qAP

  6�2  	*"3 7	�&          �����L� =�"Lg q��'��#&'4LG* �L1 �')"M

)?? .( 7"LL� 7	�LL& \4%LL)�I ��� $* 6)"4��LL& 8	�LL.� �LL4��_

 S1 [�'G I  7"4��& S4#& ,�        8"L#a3 $* �	�n>G* �1 8	�.� H1�Y ,�A

 [�'LLG =�>LLG*)?/�pH= (7"LL� 7	"LLE) *'LLI � [�'LLG ,�LLA

   !"LL4)"3P =�>LLG* 8"LL#a3 eLLG"� �'LLM \4%LL)�I)�pH= ( �

�$*')*           �>3"L>� [4L#� ��->LG	 �L1 8"L#a3 �	 [�'LG 7*b43 ,�4�

   '�	�� \445�)� .(S)"E)  0EI ,�A         ]L� bL4) F<�Y �1 �'M ,��P

   q%  $*               7'LM q%L  $* ]L� � �'LM h4L`#� \�$� �1 7'M

S1  S%4M ,�A'�fG* ,�� 6&$�) 0/�`3 =�"g 'L�	�� S4@� ,* .

           �"L) ��$ +7*b��f� �"(G��(43 $* �	�n>G* �1 �'M S4@� 0/�`3

  �	�LLG �'LLM 6LL.iY)Plain ( 0/�LL`>3 �)Cross ( ~�LLG*�1 �

 

 استان گلستان
 گرگان

 كلاله



 ����
 ���� � ������ ���� � �������	 �� � �� ���� � /  !"#$%&' /  (�)' "*+ � ,-' /%�+. /01/  

���  

���      ]�">G* X���5� � �A)?^ (      �*�LY h��%� � S5<�i3 	�"3

����.  

  

@&+lC� � N  
G� �+�)�'�*+%�� T47��d9 �?+Y� � ��6U� #  

  6 �16�c��,�A  ��  6��4E4M"(�b4�      �	 �A  8�'I� �	��P  

 �G* �'M.   SL1 }��L>) S1 6#& 6A�-) �1     6L3 �'L3P �LG	  7*"L�

         6�*�$ S4J�) �	 �#4G � ~� �*'`3 �����	) HL-2I  6LM*��

�'M (          SL1 FL#t* 7P ���k3 654./ H-2I �1 S:��`3 �	   7*bL43 

 S1 ,�4-E%D       �G* �	�& *'4� K�*b�* � KA�& F4��� . ,��I

              bL�� =*�w �L� �'LM FLI"3 K��G�� N"Y� � s�)*�� 7'M

  �� )~� (           SL4J�) �	 ��  ���1 H4<	 \4EA S1 � S>�� �'A

H-2I       q.G 654./ ,�1��& �1 S:��`3 �	 �'M 6M*��  �G* �� .

         SL1 F��O� � K��G�� 8�.)	 S1 ��  6<P \1�&    �	 T"UL 

S�Q  �A       7�%) *� ,�4-E%D KA�& 6aiG ,63 'A	 . S>O4:�

 S)*'&�  7'M  �A      6�*�$ =�4#E� �o* �1 )?�(     SL�"@� K�*bL�* +

       6A�4� ,���`1 7')*$"G +[OM �#� S1)��(    K��LG�� N"Y� +

      ��  ���1 7'M q.G �)?� ( [@3 $*       ����'LA HL#� \��L�

   ��  �	 6<P \1�&    H-2I S4J�) ,�A  �G* �'M 6M*�� . KA�d

*"3    ��  6<P 	 b4) �          ��L  �	 ~� =*�w SLI"� H1�Y KA�d 

  6�*�$         6)"4��L& 8	�.� �4��_ SI"� H1�Y KA�& FI"3 	" 

 �G* �'M.S1 Sk4>)  S>��� �1 �'3P �G	 �A   7*��L(EA � \L�� ,

)?� ( 	�*	 �`1�i3 .         qLAP HL-2I 654./ KM"� �1 S4J�) �	

                7P 7*bL43 $* � �	�L& �&�J WE� S1 ��  S1 sP w"n) �o* �1

  �	  7P 8�LJ +�LG* �'M S>G�& hiG     6L�*�$ ,�1��L& �	 SL&

            7*bL43 K��G�� N"Y� $* ]� 6(AP 	*"3 SI"� H1�Y 	$ 7��1

      �G* �	*	 K�*b�* hiG �	 *� qAP .      �	 7*�*�L� qLAP ��%23

��  63 6:< ,�	�3 	*"3 S`i23 ,�A'M�1.  

  

($� 3���2�6����� � �G�  &2�3. 3#4�' � #�789 5+;  

 *�ag =*'A�%36�&�J 6  L#-2I 7�L> �	 0iY S& �G* 7P $* 6 

l"<"��"3,  �	� �  '21, ��   �A,        "La) S1 *� S5<�i3 	�"3 S`i23 

 SCJf3 H1�Y *, �a�  or�4   �G* �	*	 �*�Y � .      LM SL1 SLI"� �14 �*'.

 B*�* 7	"16     �G�� ]2I � S5<�i3 	�"3 �K ���       ]L< $* SL& 7P �

36   * N"Y� +'M�1�2�24 R� \44�*�6    �O� �@I �	 ��.<�t �  LB*�* F6 

 � S`i234��%,   �LG* �	"E)  .  8�'LI?��1�	 4   LE#� !�L) �'L)�6 

��  �A,    3�� hiG �� S`i23 4#6) Family (�G* . 7�LEA   SL&�"/

 3 �'A�%36 ��  	"M �A, #-2I 6  �	� �	  �A, <�3 6   n<P � 8"G 6 

 S`./ 8"G'21, �'M  'L)* . ��L   �LA, L#-2I 6  WL�* FL#t*   �LA, 

I�P4#4  :#& � q4   H3�(� q�S>��*,   ) � S>M*	 4 �* b6  <�3 7�'�4 q

 ) �	4   �G�2M H1�Y �@)P |�E6� 3 6'M�1 . * !"<"G� ��  \    FL#t* �A

OB4 �G* [ .  F4M 8"E53 �4or� +S`i23 �	 H-2I [d*�>3 KM"�

  ��  H3�;� ,��        L1 �	"LE) �L)�Ed *� �AS  ,�"L/    SLd  <	 SL1 L4 H

"%>:M,      ~� 8�`>)* � qAP   �45Y"3 �	 6>J �A,   F4LM S)�M  

 M �4 >%� F6       L;� F4LM SI�	 \���'2� �1    HL3�;>3 $* 6     � \��L�

W4E�     ��L  \��L�          �LG* �'LM H4;%L� SL`i23 ,�LA .�	�  'L21, 

��LL  �LLA,LL#-2I 65Y"3 �	 LL4� �LLA, �"&�LL3 Haploxeralfs 

36 'M�1 .     L1 �L4#4I�P W�* H4;%�  S       �	 �LAP ,"%L>:M 8�L.)	

�45Y"3   S#Y ,�A+ ��   Sk2� �     63 �'A�%3 b4) F4M   	"M.    H(LM? 

R� 'LL)��LL44LL`E� =*�6 LL�$"� �LL�� ~� � qLLAP 0) �	 *4 |�LLE

��  �A, 5Y"3 4   LM S#Y �4    �1��L& �	 �	 F,     L�*�$ � HL-2I 6 

3 7�%)6 'A	.  

           '�'LM ,"%L>:M '��3 ��  j�E�* �	 �4:#d W�* 	"I�

   �	 �AP)4|�E �G*  .��  �A, #-2I 6  5Y"3 �	 4  1"L#i3 �6  $* 

��a< qAP *	$6� 1   S 3 �G6  $ +	�1�   � KLM"� *� L4A�6 ./ 4 L56 * $ 

�    �1"/� ��/ qFG�23  *�1 *� ,  ��  �3r4\ �	"E)��/ $* � 6 

 1 ]n2�4"<"l�(6     *�LM SLI"� H1�Y � e *� '��:L3 *�L1 ,  �L&�J 

   �	 qAP)4|�E   3 [A*�� ��  6'2& .qAP*	$6�  *�LM �   *� !$Q e

*�1,       * ��  WE� S1 7P =�I�@3 � ~� 8�`>)* �	�& 'A*"  	�k .

(%�4 �* H6  <�3 7�'� 4  ) �	 q4  5Y"3 ��  |�E4��A, S#Y+  �L�   � 

Sk2�  F4LM  J�)  L4  L#-2I S6 � L(6 	 �    g"UL  $* �L-4   [L@3 =�

 S1 �G�@)P �"/,  �	� S& '21, ��     5Y"3 �	 �A L4� �LA,   �"&�L3 

Argixerolls �LLG* )8�'LLI?( .�	� 'LL21,��LL   �LLA,J*"LL) 6 

H-2IM*��6 �'M )�*�$6 (3 7�%)6* �	 ��  F<�t �	� 'A	� \  
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  �3>/.�7� �]�-� �� T�%+'�*�)��+I7H� #���6U� $���   

  

\43$ ,�1��&  F4M �45Y"3  W�*  
WE�  

)6>)�G �>3(  

~�  

)'g�	(  

�#4G  

)'g�	(  

\M  

)g�	'(  
pH 

6<P \1�&  

)'g�	(  

qAP  

)'g�	(  

CEC  
)6>)�G  �1 8"3

!��"#4&(  

A  ?�y�  �/�?  ?/Z�  �/��  Z/^  ?/�  Z/^  Z/��  

Bt1 �?y?�  �/�Z  �/Z�  ?/�  �/^  �/�  Z/^  �/��  

Bt2  ^Zy�?  ?/��  �/Z�  �/��  �/^  �/�  Z/^  �/��  
F4M S#Y  

Bk  ���y^Z  �/�Z  �/^�  Z/??  Z/�  �/�  Z/?�  �/?�  

A  �Zy�  �/?�  ?/��  �/�  �/�  �/�  Z/^  ?/?�  

Bt �Zy�Z  ^/�?  �/Z�  Z/�  �/�  ?/?  �/?�  Z/�Z  

Bw1  ��y�Z  �/?�  �/��  Z/�  ^/�  �/�  �/??  ^/??  

Bw2  �?�y��  ?/��  �/��  �/��  Z/�  ?/�  Z/��  ^/��  

M S)�MF4  

Bk �Z�y�?�  �/�Z  ?/��  �/Z  ^/�  �/�  �/??  �/��  

A  �Zy?  �/��  �/^�  �/Z  �/�  ?/?  Z/�  ?/��  

Bt ��y�Z  �/��  Z/Z�  Z/^  �/�  �/�  �/�  �/?�  

Bk1 ��y��  �/?Z  �/^�  �/��  �/�  �/�  �/��  �/?^  
6>%� F4M  

Bk2  �?�y��  ?/��  �/��  �/��  Z/�  �/�  Z/�^  �/��  

A  ?^y?  �/��  �/Z^  Z/�?  Z/^  �/?  �/Z  �/�?  

Bt ^�y?^  �/�?  �/Z�  �/^  �/^  �/�  Z/��  �/��  

Btk ��y^�  �/?Z  �/^�  ?/��  Z/�  �/�  Z/?�  Z/?�  
F4M ,��  

Bk  �?�y��  ?/��  Z/�?  �/�  ^/�  �/�  �/��  �/��  

A  ?�y�  ?/��  Z/^�  �/��  �/�  �/?  �/�  �/?�  

Bt ^�y?�  Z/�?  �/^�  �/Z  ?/�  ^/�  Z/?  �/?�  

H-2I  

F4M Sk2�  

Bk ���y^�  �/�Z  �/�Z  ?/�  Z/�  Z/�  Z/��  ?/?�  

Ap  ??y�  �/?�  Z/^?  �/�Z  �/�  �/�  �/?Z �/�^  

Bk1  �Zy??  �/��  ^/Z^  �/?Z  �/�  ?/�  Z/��  �/?^  F4M S#Y  

Bk2  ���y�Z  �/�Z  ?/^�  �/?�  �/�  Z/�  �/�Z ?/��  

Ap  ?�y�  �/?�  Z/^�  �/��  �/�  ^/�  Z/�� �/��  

Bw  Z^y?�  �/��  �/��  �/��  �/�  �/�  �/?�  �/?�  F4M S)�M  

BC  �ZyZ^  �/�Z  �/�Z  ?/�  �/�  ?/�  �/?� �/��  

Ap  ?�y�  �/?�  �/��  �/�  �/�  �/�  Z/�� �/�^  

Bw  ZZy?�  �/?�  �/^�  Z/��  �/�  �/�  Z/�?  �/��  6>%� F4M  

Bk  ���yZZ  �/��  �/^^  �/�Z  �/�  Z/�  �/�� �/��  

Ap  ?�y�  ?/��  �/��  �/��  ^/�  �/�  Z/�� �/?�  

AB ��y?�  �/?Z  Z/^�  Z/�  �/�  ^/�  �/�^  ?/��  

Bk ��y��  �/?�  �/ZZ  Z/??  Z/�  �/�  �/Z� �/��  

Ab ��y��  ?/��  �/ZZ  �/?Z  ^/�  �/�  Z/��  �/�?  

F4M ,��  

Btb �?�y��  �/?Z  Z/^?  �/��  Z/�  �/�  Z/�?  �/��  

Ap  ��y�  Z/?�  �/^�  �/��  �/�  �/�  �/^ �/??  

Bw ZZy��  Z/??  ?/^�  �/�  Z/�  �/�  �/��  �/��  

Bkg1 ��yZZ  �/?�  �/Z�  ?/��  �/�  �/�  �/?� �/��  

Bkg2 �?�y��  ?/��  Z/^�  �/��  ^/�  �/�  Z/?�  �/�Z  

H-2I �'M 6M*��  

F4M Sk2�  

Bg �Z�y�?�  �/?�  �/^Z  �/��  ^/�  �/�  �/�  �/?�  
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 <*'m.d9 3&�� ��Y)� T47� +��9 + 5#� �)CCE (& �$ Z� ��G� I7) #��M�� �' ��M ,�7��H �$ �$ ;��4�� � <=�> �   

)� e  �1 H-2I4�*�$ � S>G"6��) e  �1 4�E) S>G"��'M �	*	 K ')*(.  

  

�)J4  B*�* $* S6 * �>z:26    <�L3 ]zLG � 8"LG 6  L3 8"LG 6 'LM�1 .

�G���  �O� � K�   R� 8�.)	 S1 F44 �1��& �, B*�* 6    'L.� F.LG � H

��  �A,   H3�(� �  �	� S1 S>�� �A6�  ��  $*  �A, t 4   �'LM H3�(>3�

�G* .S1    J*") �	 8��3 �"/6 H-2I M*��6   +�'M     S)�LM �L45Y"3

    H4<	 S1 F4M'2�           LG WLE� \��L>Ed $* F4LM SLI�	 \���" !"<

  �*	�"L �1 �	"L1  HL3�;� 6d�L  � ) 4 SL>�� 8"LLG 6>z:L2�* �	� $*  

)Haploxerepts(     �G* �'M H4;%� 7P ,��  .���  SDf)� ( ��@_*

36  H-2I 	�*	M*��6    SLCJf3 H1�Y ��oP  *,       ��L  �3�OLB �L1 

�I�1,  �M*�� 'A*"   .     �L45Y"3 ,�� S>��� \�";� ��     ,�LA

   � � 6>%� F4M      8"G 6>z:2�* �	� �	 b4) F4M ,�    ��b1 ���� � 

Calcixerepts S`./   63 ,'21   ')"LM)    8�'LI? .(   #Lg* WL�*6  �	 

��  �A,H-2I W/�23 M*��6:#& W�* �'M 4�G* q.  

 �1��& �	, �*�$ 6 �o* ,   I�P W�* $* 4#4   LE) �'A�%3 q6  	"LM

)S1   J�) �	 bI4 �� S, M 4          L#-2I ��L  SL1 u"1�3 [A 7P S& F6 

 �G* 7"�'3 .(*�      I�P WL�* �"xLJ !'� \4# L4  q L�    ���L.� SL1 �6 

 H-2I $* ]� 7P ��J LM*��6 � L(6 [L@3 $*   �L�� ��$��L1 � \� \

 l"<"��"3 'A*"M�(6  )l�'� � 4 �O� q� B*�* F6    ]� S`i23 �	 

 R� $*44 �1��& �, B*�* 6   3 s�:J S1 6 P�' .   L#-2I ��  K2&*�6 

 G* �14  3 7�%) '6 *�M 'A	� t e4 L(AP�6  �LG*  .  ./ KLM"�4 L56 

 3$ hiG4  � S1 \             [A*�L� �L1 � �	*	 *� ��L  S1 w"n) �$�I* �1"/

3�� !�)4#6��   �1��&,3$ 4\  35Y"4M �4F 

Clayey, mixed, superactive, nonacid, thermic, Calcic Argixerolls H-2I  

Coarse-loamy, mixed, superactive, calcareous, thermic, Typic Calcixerolls �*�$6 
M S#Y4F  

Fine-silty, mixed, superactive, calcareous, thermic, Typic Haploxeralfs H-2I  

Coarse-silty, mixed, superactive, calcareous, thermic, Typic Haploxerepts �*�$6 
M S)�M4F  

Fine-silty, mixed, superactive, calcareous, thermic, Calcic Argixerolls H-2I  

Fine-loamy, mixed, superactive, calcareous, thermic, Typic Calcixerepts �*�$6 
M4>%� F6  

Clayey, mixed, superactive, nonacid, thermic, Calcic Argixerolls H-2I  

Fine-loamy, mixed, superactive, calcareous, thermic, Typic Calcixerepts �*�$6 
��,M 4F  

Fine-silty, mixed, superactive, calcareous, thermic, Typic Calcixerolls H-2I  

Fine-silty, mixed, superactive, calcareous, thermic, Aquic Calcixerolls �*�$6 
M Sk2�4F  



<=�> �:4�4 ;+789 5+2�6������7*�� � 5�&2�3. 3#4�'  (3' �'479...  

���  

 �G 7	"1� *�M ��  e)S1  21�&$�� T"U 4   <�5� $* Hg�J q4  * SL>, 

14$"<"�(6(  :#& =�21�& +4     3 H`>23 ��  j�E�* S1 [6 	"LM .  �L3*

 J�) �	4     #-2I KM"� �G�@�'3 S& ���k3 S6   1 $* 7P 4    � SL>�� \

#E�4 >2G =�6 $���%& , �� ,   3 !�k)* 7P 6    ��L  K2L&*� +	"M 

    (AP WE� �� hiG $*6      LG* �1 ��  � �G* 4  L3 '6  'LM"I .* L� \

 3 7�%)6   J*") �	 'A	6   aiG ��  �"&�3 6 �O� �     $* � �'LM F

34   Q � S>�� 7��S �A, $ ���           �	 '2>:LA =�L21�& $* ��LM�G SL& \

 3$ hiG4 '� \� �'M �*' ')* .* L�    �LG*�G K2L&*� \,    �	 |�&�L  

J�)4 H-2I SM*��6   	 S)�%) �'M ��-,     	*"3 	b)��1 $* $���   �L1 \

�O� �o*�B*�* F6�G* .  

 �* �"xJ6  <�3 7�'� 4  ) �	 q4 ��  |�E �A, #-2I 6   !'� � 

�G�2M6�     J*"L) F#t* �	 7P 6  HL-2I  LM*��6   ) �'LM  L4   'A�LM b

l"<"��"3�(6  	 [@3 ��-, *�1 , �O�  L�        $* ]L� SL`i23 ��L  F

R�44 �1��& �, B�* 6  �LG*  .`a�4        7*��L(EA � �L)l =�L`)?� (

 �	*	 7�%)  ')*?�   �� ��  3 'g�	  <P �	�6  1 �	  L4  >)�LG �:6  �L>3, 

   / �@2� ��  hiG6 �   H-2I $* ]� 8�:(M*��6  1 $* 4   'LA*"  \

��� . ��  �)� �A, #-2I 6 S1  #&�"/6  :L1 4 � �� L4     SL& �	"L1 ��

S1 <	4   <P 	*"3 	"I� H6        L3 hiLG �	 SLCJf3 H1�Y 6  'LM�1 .* L� \

*�M�   H-2I $* ]� eM*��6   *b�* �1 ���'E� � <� K L4     �	"L1 �*�LEA "

S1 �"/,  *�EA S&       L�* +�3�OLB 7'M [& �1 �6   �&* 7�'L�  L� �	 q

  J*") u�`) F#t*6 H-2I M*��6  (%� �'M 4 �LG* �'M H .>)4  SLk

S1    �1 �'3P �G	� 7*��(EA � *�� S>��)?� (	�*	 �`1�i3 . H(M� 

 R� 8'344   LB*�* !�� �6        HL-2I $* ]L� *� SL`i23  LM*��6   7�%L) 

36 'A	 .  3 �'A�%3 S�)�2D6  �G�� 	"M�  �O� � K�  LB*�* F6  �	 

5Y"34� �A,   �G	Q�1 �256  M S#Y 4  M S)�M +F4  M � F4 >%� F6 

  :1 ='M $*4 1 ��4�>%,  �G* �*	�" �1  . 5Y"3 �	 L4�  �LA,  �L� , 

M4   M Sk2� � F4  s"LG� F �*�L�,     �LG�� $* ��$��L1 � �LG* K .

 l"<"��"3 S1�%��(6) 45Y"3 �	 7"�'3 |�E4�� �,M 4  SL`i23 F

�*�$6  J�) �1 4 #-2I S6  &�J ���k3 6  *�M $* �  � S1�%3 e L4%4 \ �	

  "3 �	 �AY54   [A S& �G* �    SL1 7"L2&*  LG�4      	*"L3 � =�1"LG� S#

  8�n>)*�  J*") $* S>��6  M"� �G	Q�1 4   �'M 7"�'3 � �' ')* . S5<�i3

l"<"��"3�(6 ) 4 ��  |�E     ��  �"xJ =�.o* � �A �A,   7"�'L3 

<	4#6   �G�� N"Y� �1 �  �O� � K�   LB*�* �	 F6  LM 4F   SL`i23 �*	

36'M�1. � (6 	 �     �O� �1 S& 'A*"M $* �-� B*�* F6  u�.��* S`i23 

    '� � sP$�A 0Ek� 	�*	�   L#� S.M �'6    7'LM )Pseudogley ( �	

�:� ��� 5Y"3 \4   H-2I W/�23 $* �M*��6   L3 �'M 6  'LM�1 .  !'L�

     J*") �	 ��  S1 sP w"n)6   Q	 S1 	"  S& �"&�3 � )"��L)"� H6 

'LLM =�LLn#� SLL#EI $*�LL<P �	�LL3 '6 �3�`>LLG* KA�LL& � ��LL  

S)*'&�      I"3 �'3P 	"I� S1 �A    � �L� �'M F L��b  �LA,  )�ELGP 6 

��,   LB*�* hiG 6  ��LI ,       �LG�� \ELB � ')"LM �    � ��L  K

�O��3$ F4�� u�`) �	 \4� 0Ek� �G	 \�'21�.  

  

  G� �.�*!�7*�� T43#��     �*+2�6������7*�� 3#4�' � #

;+789  

34l"<"��"3��(,  3 ��  6   �*b1* 7*"2� S1 ')*"�,   *�L1 '23	"G , 

:n�4 �A	*' � �, * �   ]� ��  �	 �'M	�k   H-2I N"Y� $* M*��6 

S1   	"M S>��� ��& .  8�'I�   �1 S16 [L@3 $*   �L�� g"UL  \4 =�

34l"<"��"3��(�(6 ��   �A,   L3 S`i23 6 	$*	�L� .��  7�E> �LGb

��  �A,     SL)*	 $* SL`i23  *,   k2nLG* � 6   ��L  �	   �LA,   W/�L23 

#-2I6  �	"� ��  *,    J*") �	 [&*�>3 � 6 H-2I M*��6   R>3 �'LM  L4 �

�G* .S1 <	4 (AP H6    7	"L1 #& L4  WL�* S     ��L  �	 �LA  �LA,   SL`i23 

H-2IM*��6  1 +�'M 6y �1�� L�  q)b-fabric (�& L�<�>:4>4   N"L) q

(AP6  �G* F<�t  . ��  �	 �A, J*") 6 #-2I 6  SL1  <	 L4 #O� H L4 S

  W�* $* qAP �A, aiG 6  I�P � 4#4 1 q6y�1���S(< q*,i  � 6 

'��    �G* �'M �*')�^ .( S)*	 �OG�A,  L(AP 6   [L@3 $*  �L��  � \

8�*'>3��� �'� \�4   3�LE� �	 �A��6  |�&�L   �LA,    SL5<�i3 	�"L3   

3 6 '2M�1 . 	 $*� ��'� �-4�A��,  3 [@3 6     KLM"� SL1 7*"L� �LA, 

G�6       I�P W�* �	 �@2� S& 	�& ���M* 4#4 ��  q �A, #-2I 6  H1�Y 

�'A�%3 ')* . �")�I =Q"x�, ) 4  	 $* b� ��'� �-4�A��, *� �  �	 }

Q�S �A, aiG 6 ��   �A, #-2I 6 3 6 '2M�1 .�� �  7�E> �Gb �

aiLLG6  SLL)*	 N"LL) $* ���'LLE� HLL-2I *,k2nLLG* � 6 �LLG*   

)  H(M�( .*�  M�) �3* \6      L<P 	*"L3 	"I� $* 6     $ �*'L`3 SL1  L�  � 	�

    �G* ,�")�I SI"� H1�Y �4<�5� .     �"xJ �1 ,�")�I ,Q�1 �4<�5�

  =Q"xLL� $* 6LL)*�*�� ��	�LL`3)Excremental pedofeatures(  �  
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