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! �� R� F�"�/ &#��7$ H'� F�b8
!H	! J7V �% �U�� 
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A�����ooy�L�� +�5��. � �6L6� �
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z�!sb/y��7'0 �� �5�6��� �����
ooy�L�� +�5��. H'� �!��
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2�/ pH EC 

(dS/m)

h�#%�"
 j'�K"
z��[�(%)

�� 
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Pedon 1: Gypsic Haplosalids 
Ayz eoBym/pm b/be m/em beSL c/so/eet ecm/es kk/btk��/~
Byz moBeop/mc e/mk k/cesLe/cb/eme emt/ek tc/kks|�/�
Bz soBmoo/op e/ks m/petSL k/cpsemb/mco/tm �|/�

BtnyzebyBsop/mc b/be b/ky emSCL b/coyecc/ec os/pp �/�
Pedon 2: Gypsic Haplosalids 

Az eyByo/mc b/mk k/cbbSL t/pbyb o/es mp/bcb/ett�|/|
Byz moBeyk/my k/ok m/petSiL p/so/eye o/eb p/ek mo/tt �}/~

BtnyzsyBmom/ob b/es m/ky beSCL s/sb/pk espe/cbb/mt �}/~
Pedon 3: Gypsic Haplosalids 

Az eyBymkmoebemLc/sb/bop esyp/kk my/ctkse/ee 
Bz moBeymtbekyoSCL c/skmecysk/so ye/t

By1 cyBmopkecetbbSL s/skb/ee o/ec ko/cse/bp bm/c
By2 toBcypteybeepSCL p/ssk/cemot/bk yo/ec bm/c
Btny emyBtotepsobtCs/sos/ey o/eo ke/eb em/bb cp/eb 

CbyyBemyee pcbekeSL p/sme/ek beymb/bm bo/ek 
Pedon 4: Typic Haplosalids 

Az kyByc/eb p/pk p/bk kbSiL o/pbmy ebysb/ekyst/em 

Bz pyBkyc/bp p/bs p/mo myCy/sb/sm eskm/mms/mb es/eo 

CekoBpyc/om p/kt p/okSL t/spb/co/ec ymc/bk mc/eb 

2Cz epoBekoc/bc p/bk p/ms ktCt/skcemop/ttb/oo pk/ek 

2C byoBepot/ec p/oe o/bt pySiCL p/ssk/ec o/ep ypm/my pk/ek 
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J	! �% �6%���$+�P^. �.! &��� J7V 8
!H	! �% �" 

&��!�  �*� �*$�" .,! �
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!H	! �% �" �$+�$�6K% +�
 �
���L �5.� ���Z � �&( ���H	! �'-.�6)'��>
�5	�!�" &�

������ 8�� �% �K'�� &�!60+�'-.�6)'��>  ��H	! �� +���� 
&(�% ���" <
!  �6% �3��6� <
!�%�#% � 2�/ �% .��%�*� T
�5�

2�/ ��  ��:Q!  �5.! +�$]em[ ���" �]ep�ec�mk[�'H
S�!H�(�&!&�.

/ �� ���7( F�"�b�
�K" ���" ��'5-7.! ���" �% ��XV 
J	! �� �$ �� H'�Az �Btnyz �&$�*� (�.! �&)1-(bW

�h.(�&
&( �
6*%G �% ���" <
! 1'-*0 +!�% �" �D�G ,!
 ,! �57" 8#"!�p�����+���/ �D'5� �� � ���
, 

�
w <'% +�$&'�"��&'$ �.! ,�'� +!]mm[<
! �6L� !i� �
� ���"��^#� M*/ � C�� j'KI! �+.��% ��6� ���! �% �

+���� �!6� ,! �&'.��.!..� ��! �% ��)5.�/ ',! �& ���" 
2�/ �� �
�K" �5.! �� �K7L ,!  !�
! +�$  ��:Q! +�$]em[�

R��	]ek[ ���" �]ep�ec[�.! �&( S�!H� .�6L� 1'��
���" J	! �� �'�6'N. � �'-.�6)'��> +�$Btnyz( !� &
�

 F�"�/ &#��7$  !65%e���" <
!  �6% �3��6� �% �6O/ �% �$
�!� �U�� �'-.�6)'��> ���" ��6� �� .�6L� C&V!
<���" �$

 F�"�/ �P^. J	! ��bI6� �� [8�� �% vw�75Z! �
X> �'
r��!�� <
!�%�#% � �9!�! 1-( <
! �^. �� �&( �	�
�� +�$

���" <
! 1
&U0�6%�� �'5-7.! �% �$ �.!]ep�ek�bb�
ec .[ h&( 8
!H	!�KI+J	! ,! �'5-7.! Btnyz �% �7. 

�% �'-.�6)'��> ���75Z! 1
&U0 &
�� H'� F�"�/ <
! �� �^.
 �P^. J	! �� �'5-7.!�.!)1-(bW�h.(

���� �� �'-.�6)'��> �6L�+F�"�/ +���� k�3��6� �% 
! �6L� C&V 1'�� � ��6% �6%�� ���" <
!  �6% J	! �� ���" <


�!� �U�� +�)
� ���" �%  G 1
&U0 �%  !65% &
�( !� �P^. .
F�"�/ ��m�'7$ H'� �&$�*� &��� <��6()1-(kh��.(

F�"�/ �� �)
� +6. ,!kh&( �KI+m/e�% �6%�� �5�6��� 
�'5-7.!B1'�� �% vw�75Z! �" �5	�
 8
!H	! J7V �% �
�K"

 ��H	! �� +���� ���� 8�� 2�/ �% �
�K" �.! .F�"�/ ��
m��-V &��� �  �*��&$��� �" 1-( �''q0 �% &�!60

�6( ��!� �U�� r��!�� �3! �� �'5-7.! �% �'-.�6)'��>.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

12
 ]

 

                             7 / 12

http://ijcm.ir/article-1-240-en.html


+&#��6��7*@�. ��6>�	 ��6>�6>  !�
! �.�#( ���" � �.�#(�6K% �KD� ��}

 

�
�E�(�)� S!�>J	! +�$Az)��!(�By2)r(�C)W(F�"�/k�Bz)h(�2Cz)�(F�"�/m

��! r

W h

�

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

12
 ]

 

                             8 / 12

http://ijcm.ir/article-1-240-en.html


&KL ������7( �� �5�%�0 �|�| )�6)@���� �1'-*0 ���" � +&#%2�/ �.� �.�#( +�$. . .���

�
�F�
�(�)�H J	! +�6UV ����5��! W6�.���'� +�$Byz)��! (�Btnyz)r(F�"�/e�Az)W(�Btnyz)h(F�"�/b�Az)�(�By2)�(
�C)�(F�"�/k�$�6K% �&#$�  �*� +�'-.�6)'��> ��:#� � �
���L �5.� 

�5-�+'�6'N. ���" �6O/ �� �L60 1%�I �6L� C&V ��
���� ��  G+ �6U� �3��6� <
!�%�#% � +���� ��)5.�/ <
! 
�� ���"��" �"�  !60 .�� �E� �% ,! �'�6'N. ���" �" &.�

J	! �� �'-.�6)'��> ���" 1-( �''q0 +�$Az �By2 �% 
&(�% �&�G �6L� .F�"�/ �P^. J	! �� �" �D�G ,!b)1-(b

W(�^. �� �"�,'<�
5����%�*� ���!� �!�I F�"�/ <
! �% 
� �&$�*� �'�6'N.*1-( �''q0 ,! �'�6'N. 1'-*0 !i� �&

175P� �'-.�6)'��> ,! �^. �% ���" <
!  &( ���H	! ,! �0

�'[I6� +�$�,'� <
��.�#(��0w�% �.! .�% C,w
��G��+
��:. &$!6( �" �.!+j
H'#� ,! �#� �#'�,�
, rG )�U�� �%

 j'�K" �% j
H'#� �%!�%p/e(�&$�*� F�"�/ <
! ?!�\! ��(&
]mo[�� �6/ �%6� �% �" �% j
H'#� �U�� �� �''q0 �% &�!60

 �'�6'N. ���" ,��"�/ 1'-*0 �� �j'#'�6�G)�
 � �K'-*06�
�'�6'N. �% �'-.�6)'��> � �'5-7.! C�	 �''q0 (<
! ��

 &(�% ��6% �3�� F�"�/]mp.[

�

��! r W

h �

�

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

12
 ]

 

                             9 / 12

http://ijcm.ir/article-1-240-en.html


+&#��6��7*@�. ��6>�	 ��6>�6>  !�
! �.�#( ���" � �.�#(�6K% �KD� ���

���" 1'-*0  �-�! �" �D�G ,!j'KI! �� �'#'�6A�" +�$
2�/ �� ���" <
! �6L� !i� ���!&� �6L� M*/ ��6� +�$

.��%�+���� �!6� ,! �&'.� ��! �% �.!]ek�em�ep.[���"
2�/ �� H'� �'K
! ,! �&'.� ��! �% h�6Q �% +H"��  !�
! +�$

 S�!H� +���� �!6�(�.! �&]ec�ms.[�� �$��)5.�/ �% 
��"�/ � �&'.� ��! +H"��  !�
! �� �'-.�6)'��> ���" +!�% ,
�.! �&( S�!H�]ee�em�ep�mc.[

G�'�&� 

T
�5�!
8$�=> <���" �6L� ,! �"�Z ��'#'�6A�" �.� +�$
  !6#V �% �'�6'N. � �'-.�6)'��> ��'K
! ��'5-7.! ��
�K"

���"��67� �� ]��� �.� +�$��^#� 2�/ +�$+.��% ��6��
&#5�$ .% �L60 �% h&( 8
!H	! ��KI+� �'-.�6)'��> ���" 

H'�.��%��$+���" <
! vw�75Z! ��*%�� ����5-�! W6-.��-'� 
+���� �!6� ,!�.! �&'.� ��! �% .+!�% �'�6'N. �.� ���"

2�/ �� ��% <'��! �\  ���"  �5.! +�$!
.��% <�S�!H� 
���6( .�� �E� �% F�"�/ �� �'�6'N. ���" �" &.�k�"
5� �7
H'#� rG ,! �34),! 8'% j'�K" �% j
H'#� �U�� �%e(

�'-.�6)'��> ���" 1-( �''q0 ,! ,��"�/ h�6Q �% ��.! ��6%
&(�% �&�G �6L� �%.

J	! +�$�(�U�! R� )Btny �Btnyz ( �"F�"�/ �� +�$
e�b� �k�� j
&. riL +w�% �U�� 1'�� �% &( �&$�*� 

F�"�/ <
! n
!�( �% � ��6% �$r6\�� �" �5(i� �7'KI! �0
 ��!� �U�� ��.! �&( S�!H� +H"��  !�
! ��  G &$!6(

�7��6( .�^. �0 �5Z �$&'��.6K>�$ �� M
�0�� J	! �" �D�G ,!
 +�5*'% �
��&P� �% �L60 �% !i� ��.! �&*� �&
� H'� �����
,

�� ��D
! ��'� &(� +!�% �� �% ��
��� �� j
&. �""�	�9! �&#
���
,  &( �� ,&'�N'L6K>�$ M
&. M'�N'L ,! 1UI

�� ���#*'> �
�-
��! 2�/ ��6�6�"�0 �% ,&'��.6K>�$6(�.

��'���H 
�%  ���" �#$�% &'�( ��)*�!� �.�#*"�/ �.&#�� 8�% ,!

�
HD0 C�D�! � J'�P0  �-�!  �67� j$!�	 1'�� �-
H'	 +�$
�� �-*0 �
�'7'(���� .&'�( ��)*�!� +H"�� ��)*
��,G ,! 

+��-7$ 1'�� �% ����� R&#�� j��/ ��"�. �6O/ �% �#$�%
 ��!��&I +�6UV ����5-�! W6-.��-'� h�[��^� C�D�! �� 

������.

IB'&� 
]e[�67P�+S.�"Q6O/'&� � h�
�
2�/ ��$+`��"�

����@'! 2�/ C6KV ��)#" <
5[#Q ��)*�!� � !��� � ��:Q! 
keBbt)eksb.(

]b[�67P�+S.Z �'�&+!��.�"��U\&#%+Q6O/ �'h�
	'H
-�('7'��
2�/ �$+`��� r�� r6#L ��^#� �� ' X

r��",���*" C6KV �KD� �+!
� !�bt)ekss (kycBbtt.
[3] Khademi- Moghari H., "Stable isotope 
geochemistry, mineralogy and microscopy of 
gypsiferous soils from central Iran", Ph.D. thesis, 
Univ. of Saskatchewan (1997).  
[4] Emadi M., Baghernejad M., Memarian H., 
"Genesis and clay mineralogical investigation of 
highly calcareous soils in semi-arid regions of 
southern iran", Journal of applied sciences 8 
(2008) 288- 294. 
[5] Reichert J. M., Norton L. D., "Aggregate 
stability and rainimpacted sheet erosion of air-
dried and prewetted clayey surface soils under 
intense rain", Soil Sci. 158 (1994) 159-169. 
[6] Yilmaz K., Selim Kapur I. C., Rayan J., "Clay 
Minerals, Ca/Mg Ratio and Fe-Al-Oxides in 
Relation to Structural Stability, Hydraulic 
Conductivity and Soil Erosion in Southeastern 
Turkey", Turk J Agric For 29 (2005) 29-37. 
[7] Elprince A. M., Mashhady A. S., Aba-Hussein 
M. M., "The occurrence of pedogenic palygorskite 
(attpulgite) in soils of Saudi Arabia", Soil Science 
128 (1979) 211–218. 
[8] Monger H. C., Dagherty L. A., "Neoformation 
of palygorskite in a Southern New Mexico 
aridisols", Soil Sci. Soc. Am. J., 55 (1991) 1646- 
1650.
[9] Stahr K., Kuhn J., trommler J., Papenfuβ K. H., 
Zarei M., Singer A., "Palygorskite-cemented crusts 
(palycretes) in southern Portugal. Aust", J. Soil 
Res. 38 (2000) 169-188. 
[10] Yalcin H., Bozkaya O., "Sepiolite- 
palygorskite from the Hekimhan region (Turkey)", 
Clays Clay Miner. 43 (1995) 705-717. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

12
 ]

 

                            10 / 12

http://ijcm.ir/article-1-240-en.html


&KL ������7( �� �5�%�0 �|�| )�6)@���� �1'-*0 ���" � +&#%2�/ �.� �.�#( +�$. . .���

[11] Hojati S., Khademi H., "Genesis and 
distribution of palygorskite in Iranian soils and 
sediments", Developments in clay sci. 3 (2011) 
201- 218.
[12] Baghernejad M., "Variation in soil clay 
minerals of semi-arid regions of Fars province, 
Iran", Agri. Res. 19 (2000) 165-180. 
[13] Khormali F., Abtahi A., "Origin and 
distribution of clay minerals in calcareous arid 
and semi-arid soils of Fars Province, southern 
Iran", Clay minerals. 38 (2003) 511-527.
[14] Khademi H., Mermut A. R., "Source of 
palygorskite gypsiferous Aridisols and associated 
sediments from Central Iran", Clay minerals 33 
(1998) 561-578. 
[15] Khademi H., Mermut A. R., 
1999."Submicroscopy and stable isotope 
geochemistry of carbonates and associated 
palygorskite in Iranian Aridisols", Europ. J. Soil 
Sci. 50 (1999) 207-216. 
[16] Farpoor M. H., Khademi H,.Eghbal M. 
K.,"Genesis and distribution palygorskite and 
associated clay minerals in Rafsanjan soils on 
different geomorphic surfaces", Iran Agric. Res. 21 
(2002) 39-60. 
[17] Farpoor M. H., Neyestani M., Eghbal M. K., 
Esfandiarpour Borujeni I., "Soil–geomorphology 
relationships in Sirjan playa, south central Iran", 
Geomorphology, 138 (2012) 223-230. 
[18] Moazallahi M., Farpoor M. H., "Soil genesis 
and clay mineralogy along the xeric-aridic 
climotoposequence, south central Iran", Journal of 
Agricultural Science and Technology, Tarbiat 
Modarres, Tehran, Iran, 2 (2012). 

]et[� +�D#..C �6>�	 �.�.g �#L��%�6>��
&#:.! �.�
�UI!  �'7
�"C z.�"���" � +�6�6	�6���-'� ��
��� �.�#(
2�/ �.��	�'L ��^#� �� �9�Z &�V � �7
&I +�$"��KD� 

2�/ � rG C6KV �['U\ l%�#� � +,���*"  6#	 � C6KVoc
)ekty��!(ecp Besk.
]by[� +�D#..C �6>�	 �.�.C z�UI!  �'7
�" �.�

g �#L��
�6>��
&#:.!.�"6�6	����-'� �1'-*0 �6P����" � +� -
2�/ �.� �.�#( ��  6���6� M'	��6A� �6^. �% lI!� +�$

��^#��	�'L +"�2�/ � rG �
�*� )l
�#Q � C6KV
+,���*" (b)ektyr(mbo Bmee.

[21] Salehi M. H., Khademi H., Eghbal M. K., 
"Genesis of Clay Minerals in Soils from 
Chaharmehal Bakhtiari Province, Iran", Book of 
Abstracts of the Conference on Sustainable Use 
and Management of Soils in Arid and Semiarid 
Region, Septembe. Cartagena, Spain, (2002) 47-
48.
[22] Owliaie H. R., Abtahi A., Heck R. J., 
"Pedogenesis and clay mineralogical investigation 
of soils formed on gypsiferous and calcareous 
materials, on transect, Southwestern Iran", 
Geoderma 134 (2006) 62-81. 
[23] Gamil A., Ramadan R., Rahim I., "Genesis 
and Classification of Wadi El-Sheikh Soils, Beni 
Suef, Egypt", Int. J. Nat. Eng. Sci., 2 (2008) 79-84. 
[24] Singer A., Gala´n E., "Palygorskite-Sepiolite: 
Occurrence, Genes is and Uses", Developments in 
Sedimentology, 37, Elsevier, Amsterdam, (1984) 
352 pp.
[25] Peters E. K., "D-18O enriched waters of the 
Coast Range mountains, northern California: 
connate and ore-forming fluids", Geochimica ET 
Cosmochimica Acta, 57 (1993) 1093 –1104. 
[26] Soil Survey Staff, "Keys to Soil Taxonomy", 
USDA, NRCS, (2010) 346 P. 
[27] World Soil Resource Reports International 
Society of Soil Science, "World Refrence Base of 
Soil Resources", first update, Italy, Rome (2007). 

]bc[� �
�#% .C.�"2�/ �!&[5.! � l%�#� �*�� !�
! +�$ .
e:boyyyyy"�rG � 2�/ h��'�P0 ��.�� . !��0 B !�
! 

)ekcy.(
[29] Seradic A., et al., "Geological map of Anar 
(Scale 1:100,000)", (1972). 

]ky[C +&#�. .�.�"�� �.�#( <'�, �*e:boyyyy ���" "�
�6*" �.�#( <'�,  ��,�.)eksy.(

[31] Schoeneberger P.J., Wysocki D.A., Benham 
E.C., Broderson W.D., "Field book for describing 
and sampling soils", National Soil Survey Center, 
NRCS, USDA, Nebraska (2002)228p. 
[32] Gee G., Bauder W., "Particle Size Analysis",
In: A. Klute (Ed.), Methods of Soil Analysis.Part 
1.2 nd ed., Agron.Monger, No. 9.ASA and SSSA. 
Madison, WI. (1986) 388-409. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

12
 ]

 

                            11 / 12

http://ijcm.ir/article-1-240-en.html


+&#��6��7*@�. ��6>�	 ��6>�6>  !�
! �.�#( ���" � �.�#(�6K% �KD� ���

[33] Thomas G. W., "Soil pH and soil activity", In: 
D. L. Sparks.(Ed).Method of Soil Analysis. Part 
Ш. 3rd Ed. AM.Sco.Agron., Medison, WI. (1996) 
475-490. 
[34] Rhoads J. D., "Salinity: Electrical 
conductivity and total dissolved solids", In: D.L. 
Sparks. (Ed.), Method of Soil Analysis. Part Ш.
3rd Ed. AM. Soc. Agron., Medison. WI. (1996) 
417-436. 
[35] Nelson D. W., Sommers L. E., "Total Carbon, 
Organic matter", In: A. L. Page et al. (Ed.), 
Method of Soil Analysis.Part 2.2nd ed., 
Agron.Monger.No.9.ASA and SSSA. Madison, 
WI. (1982)539-577.
[36] Richards L. A., "Diagonsis and Importance of 
Saline and Alkaline Soils", (Ed.) U. S. 
Salinity.Laboratory Staff.USDA. Hand book No. 
60. Washington, DC, USA.(1954)160p.  
[37] Chapman H .D., Pratt P .F., "Methods of 
analysis for soils, plants and waters", Riverside, 
CA: University of California. (1961). 
[38] Jackson M. L., "Soil chemical analysis-
advanced course.Univ.of Wisonsin College of 
Agric., Dept of Soils Sci., Madison, WI", (1985). 
[39] Kittric J. A., Hope E. W., "A procedure for 
the particle size separation of soil for X-ray 
diffraction analysis". Soil Sci. Soc. 96 (1963) 312-
325.

]my[�'��5��C.�".��%�-*0 �6P� '��U\ � 1&#%+�� 2�/ 
�6\ S�%�.��% '�BM%�%��( "��>
.�#(��" ����  ���&(�! 
�( ��)*�!�'! � ���" �#$�% &
� !�)ekct.(

]me[�6>�	 C.�.C z�UI!  �'7
�" �.� ����/ �.�"1'-*0 �6P�
+&
�! +�6�6	����-'� �z6. �$�6� ��^#� �-7� � �`� +

+�6�6	�6�6A� �6^. �% ��U0�! ��  �D#�	�"� C6KV �KD� �
�['U\ l%�#� � +,���*"  6#	 .���7(k)ekcb (tbBse.

]mb[C �6>�	 .�.C �!=�  !�
! �.�ekty."�)�6)@ �.��%
���" �1'-*02�/ �.�#( ��
� H
� � �.� �.�#( +�$

� �5	�%G ����� �% lI!� �7
&I �D#�	� +��6'".<7D�!
���" � �.�#(�6K%  !�
! �.�#(m)ekty (ssb Bspe.

[43] Farpoor M. H., Krouse H. K., "Stable isotope 
geochemistry of sulfur bearing minerals and clay 
mineralogy of some soils and sediments in Loot 
Desert, Central Iran", Geoderma 146 (2008) 283-
290.
[44] Barnhisel R. I., Bertsch P. M., "Chlorite and 
hydroxy interlayered vermiculite and smectite", 
Madison, Wisconsin, USA (1989). 

]mo[&#��6�+? �6>.�"��"�.�#(�.��2�/ �$+,! �345� 
#�'H
.��% � j�340 '�U�� ��$+!
� &(� �% �O#V <'��

� C6��6.#K" &Q��'.!H'�  6'�6-
!H"��> 
.�#(��" ����  ��
�( ��)*�!� �&(�!'! � ���" �#$�% &
� !�)ekty.(

[46] Jones B. F., Gala´n E., "Palygorskite-
Sepiolite", Hydrous Phyllosilicates (Exlusive of 
Micas) (S.W. Bai ley, editor).Reviews in Minera 
logy, 19. Mineralogical Society of America, 
Washington, D.C. (1988) 631–674. 
[47] Nadimi M., Farpoor M. H., "Genesis and clay 
mineralogy of soils on different geomorphic 
surfaces in Mahan-Joupar area, central Iran", 
Arabian Journal of Geosciences , DOI: 
10.1007/s12517-011-0350-3 (2011). 
[48] Hojati S., Khademi H., Faz Cano A., 
"Palygorskite formation under the influence of 
saline and alkaline growndwater in central Iranian 
soils", Soil Science 175 (2010) 303-312. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

12
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

http://ijcm.ir/article-1-240-en.html
http://www.tcpdf.org

