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� �=�% I�;1-0 ����� �#Eg O� ���70  )� Ee)�

 �$�$+56  O� ���& �� Ee)�50  �$�$+ )� Ee)�56 

 �$�$+ )� Ee)�36  A�
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 ����$+ y9�F ?� A��G= �� �& >�9 P&��+ !E�EC

�� z�D� �M+�� # �=�O A�;�
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 )� t��� I��� �7�) S"�# )� .EF E;��9 !�
� �7�) EF)

!��g E��� >�9 .E���� ����� >�9 )� ��9 P�g !O�E�� �� I�

�� V��=� !�
� �7�) �& ��#�
�� }�� �� ��	� EG& J
� !�


24/0  �+45/1 ) (�� X#���� V�Z��C�b�4 �19  #28 .(  

 A�;�
� ��e� �7�) V�� X��

n+ O� �e�g ]����M. 

minima �A. elongatum �A. canescens �A. lentiformis 

 #F. gummosa ) >�9 P&��+ l��$� z�D� )�36 �47  #

56 A�7� (Ee)� !�
� #� )� ��G+ �& ���A. elongatum  #

A. canescens  l��$� z�D� )� !�
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_� )� # (��

 P&��+ l��$� z�D� ��e� �7�) V�� EF) J
� A�;�
�

�GM� kY�9�)� .�)�E� I)�� ���g V�� �	��_� �&

�7�) ij �� �)��� ����+ )� �& ���� A�7� ]GC �=�% I�;

A. canescens V�� # >�9 P&��+ l��$� z�D� J
� �

�7�) kY�9� �=�% I�;�GM� !�
� #�G�� O� .�)�� ��j# I)��

A.canescen �� :;#\C J�� )� �M+�� �;�
� ��G+ �& EF��

 kY�9� P&��+ z�D� # AB ��e� # �=�% �7�) #� �; J
�

�GM���� !E�� I)�� W���F ����+ �& J�� �� �j�+�� .��F

 }��) �D
 � # W
 � X��g �j)� �(���) A�i
� �>�9

�� ��� J�� �!��� A�	Z� A�;�
� ����+ I��� (... }�� �� E���+

.EF�� m���� ... # �7�) P�	
� �!�
�  

�7�) ���#��% Ee)� ]�����$�$+ )� �=�% I�; I�;

�7�) ���� EF) ���7� �l��$� :��i%� �� A�;�
� ��e� I�;

���#��% Ee)� >�9 �$�$+ A�i
� �7�) i
� �=�% I�;

!O�E�� ���#��% Ee)� J���7
� .(�� ��%�� :��i%� !EF I�
�

�7�) �� (�� m���� !EF L�$��� �M+�� A�;�
� )� I�;

 J
� �=�%1-0 ����� �$�$+ )� ���56 �� Ee)� .EF��

 !�
�A. elongatum  �#Eg )� ���#��% A�i
� ��70  �Ee)�

A�;�
� J
� )� �) ���#��% J���7
� �� �)�� �M+���)� .EF�� 

���g !�
� �&A. lentiformis  ���#��% Ee)� J����&

�7�) J
� �=�% I�;1-0 ����� �$�$+ )� ���56  Ee)�

�� �)�� �) )� �& �7�) (I)��M�) P�	
� �� �j�+�� .EF��

A. elongatum  A�7%� .E�) �� �RG� ���E� ��� J�� !��� �+

�7�) u�e���+ )� �=�% I�; O� ���9 EF) >�9 J
��C P&

�� A�7� ��9�7�) >�9 P&��+ :��i%� �� ��� EG;� I�;

 �N� EG�	
� )��)�9�� >�9 )� �%�& It��� X)E" O� �=�%

�GM� X#��+ EF) �� � �� ��&��+ l��$� z�D� J
� I)��

�7�) ��59 )� ��� �)�� ��j# �=�% �7�) V�� ��e� I�;

�� }�U��J�� .EF�� fZ=�� E���+ �7�) X)E" �
�� �� �;

�� �S��G� �� ���
��� (�j �+u�� It��� )� EG���+

P&��+ ��� EGF�� ��F�� Q��	� I�#Eg �+ i
� �+u�� I�;

:$� ����+ )� ]���� �& )�D���; J
��� ���� A�7� �;

�7�) V�� :;�& # P&��+ :��i%� �D��) ��e� # �=�% I�;

) �)�� ��j# ��
_�	�39� ��7
� )� .( �D��) �A�;�


 h�Z ��� # �7�) ���� :��i%� �j)� J
� �D9�
r ̂ �ZM�

) �)�� ��j# >�92  #5 .(  

>�9 )��� ����O P&��+ �� ���; �>�9 ���O (�#�_� �
��

?@�& :;�& �� L��G� �& >�9 ���9 I�;��% AEF �+

 >�9 )� LB # A\
	&� AEF�#E � # �$�$+ A�i
�

�� �� �7�) t��� ������+ ���F # INn� ���� LNj # >�9

�� I�
b�7@ :;�& LB )� �7�) EF) ��� J�� �& E���

�� ��$� �) >�9) �O��18  #24 ����) J
�; )� .(�M��D� 

�����" # �Z�;A�)  )2015)� ( �)�D� �� �
[�+ �@I�  �& h��

�� S+��� )� P&��+ ����� ����= O� �Z�EF�� �� �
e�59X 

l��$� �Z�i
% # ���
�
F �9> �7�A��� �& �� �i%�:� 

EFX �@� O� i
�A� �$�$+ �9> �& O� �=��� P�� �� i
�A� 

���t��NCI �(� ����& # J
GT�; ���� B��� ��
��As# ��	% 

# P
���C �� EFX ( + �
[�+ �")�  .E��
��� ��&)�D� ��

 :��i%� J
GT�; # >�9 I�;�{ ��5$� h�j(�#�_� 

>�9 �Z
��Z� �[� )� ��u ����7% I�;AB�  P&��+

�7�)���#� A�;�
� �� �E
C :;�&EG& )1 # 41 �7�) EF) .(

 !�#E � ��O A\
	&� O�� (R�r �& ���bG; V���6  �+10 

�� :;�& �EF�� Ee)� )�RG� �� �$�$+ E��� J�����G� �E���

(
��M% �L�9 I��; )�7��� ��g �M��+ # ��#�Z
� I�;

(�� �7�) P&10 ) EF�� Ee)�10�&t A���F .(  �& (��

���� EF) �� >�9 P&��+ �[�) (�� X#���� i
� �;17 J�� �� .(

 �>�9 }�� �� # (�� h���� I�)�� �_� # EF) �� P&��+ �[� V�g

) �)�� �b�	� ���� # LB P�s)11 �7�) EF) (��#E � .(

>�9 )� ���O h�Z ��� �
�� ��!E
��& I�; JZ�� i
� !EF

)�� �� .��F !�
� LB ����& 4�� (�� J�� �� ��% ���&

 ��	� (�#�_� :��i%� �� �j�+ �� �>�9 ����7% �& (��

) �)�� ��G� �[� �7�) EF) �� �t���17.(  !O�E�� >�9 P&��+

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

6-
13

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.4.6.0
https://rangelandsrm.ir/article-1-959-en.html


  ���� /������� ��� ��	
� ��� ��
�������/ ������ 1399                                                                               630  
  

 

O�+S� �)��" O�� # ��EG; �>�9 8�% # ��9I�
  �X�)t

�jA�� C )� # LB # O��� ) EF) AB�7� [x+ ( + �)�
  )��"

��E;� )27) # (12 .(  

 P&��+ A�i
� :��i%� �& ��� A�7� w
_ + J�� ]����

 )��= �
R� �����= �[��� >�9F��
J XuBO)#�7& ���� # I

�� I��@ J
GT�; # �
�_��� �h�� ��#) )� ���� :_� E���+

�7�) �M��+ # EF) :;�& .EF�� ��F�� �M+�� A�;�
� I�;

�7�) EF) �ZG�� �� �j�+�� # ?79 w��G� )� �_�= I�;


� O� ��EM� ���� # LB J
��+ )� ���� :_� ?79 ��

 �M��+ hE= ��
��)� �)�� �) �M+�� A�;�
� I��� ���O ���=�

�7�) 4��G� �= �� !#Y�#E � A���� EF) # V�5 � �;�

;�
��� ��M+�� A� E���+L�+ ���_� )� A�;�
� I)#B

:G+.E;� :;�& XEF �� �Z79 I�;  

  

 

 
 

References 

1. Arshad, M.A., B. Lowery & B. Grossman, 1996. Physical tests for monitoring soil quality. In: Doran, J.W., 

Jones, A.J. (Eds.) Methods for assessing soil quality. Soil Science Society of America Journal, 49: 123-143. 

2. Bassett, I.E., R.C. Simcock & N.D. Mitchell, 2005. Consequences of soil compaction for seedling 

establishment: implications for natural regeneration and restoration, Australian Ecology, 30: 827-833. 

3. Batey, T., 2009. Soil compaction and soil management-a review. Soil use and management, 25(4): 335-345. 

4. Beckett, C.T.S., D. Glenn, K. Bradley, A.L. Guzzomi, D. Merritt & A.B. Fourie, 2017. Compaction 

conditions greatly affect growth during early plant establishment. Ecological Engineering, 106: 471-481. 

5. Bejarano, M.D., R. Villar, A.M. Murillo & J.L. Quero, 2010. Effects of soil compaction and light on growth 

of Quercus pyrenaica Willd. (Fagaceae) seedlings, Soil and Tillage Research, 110: 108-114. 

6.  Bulmer, C.E. & D.G.Simpson, 2005. Soil compaction and water content as factors affecting the growth of 

lodgepole pine seedlings on sandy clay loam soil. Canadian Journal of Soil Science, 85(5): 667-679. 

7. Chen, Y.L., J. Palta, J. Clements, B. Buirchell, K.H. Siddique & Z. Rengel, 2014. Root architecture alteration 

of narrow-leafed lupin and wheat in response to soil compaction. Field Crops Research, 165: 61-70. 

8. Czyż, E.A., 2004. Effects of traffic on soil aeration, bulk density and growth of spring barley. Soil and Tillage 

Research, 79(2): 153-166. 

9. Danielson, R.E., P.L. Sutherland & A. Klut, 1986. Method of soil analysis, part Phisicaland mineralogical 

method .part one. American Society of Agronomy, INC. Soil Science Society of America, INC. Madison 

Wisconsin USA. 377-381”. 

10. De Bruycker, P., 1984. Invloed van de betreding op bodem en doorworteling in het Zoniënbos. In: Langohr, 

R., Joris, S., (Eds.) Journée à thème de la société belge de Pédologie. Brussels, Belgium. 

11. Dexter, A.R., 2004. Soil physical quality. Part I. Theory, effects of soil texture, density and organic matter, 

and effects on root growth. Geoderma, 120: 201-214. 

12. Dexter, A.R., E.A. Czyz, G. Richard & A. Reszkowska, 2008. A user-friendly water retention function that 

takes account of the textural and structural pores spaces in soil. Geoderma, 143: 243–253. 

13. Ehsani, S., G. Heshmati & R. Tamartash, 2016. Investigating the effects of topographical factors and LFA 

indices diversity (case study: summer at the valuye of kiyasar). Rangeland, 9(3): 255-267. (In Persian) 

14. Gerard, C.J., P. Sexton & G. Shaw, 1982. Physical Factors Influencing Soil Strength and Root Growth 1. 

Agronomy Journal, 74(5): 875-879. 

15.  Ghorbani, J., K. Sefidi, F. Keyvan Behjo, M. Moameri & A. Soltani Tolarood, 2016. Effects of different 

grazing intensities on some soil physical and chemical properties in southeastern rangelands of Sabalan 

mountain. Rangeland, 9(4): 353-366. (In Persian) 

16.  Ghorbani, J., K. Sefidi, F. Keyvan Behjo, M. Moameri & A. Soltani Tolarood, 2016. Predicting the soil 

fragmentation caused by grazing using adaptive neuro-fuzzy inference system (ANFIS). Journal of Range 

and Watershed Management, 72(2): 557-568. (In Persian) 

17.  Godefroid, S. & N. Koedam, 2004. Interspecific variation in soil compaction sensitivity among forest floor 

species. Biological Conservation, 119: 207-219. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

6-
13

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.4.6.0
https://rangelandsrm.ir/article-1-959-en.html



()  *�� 
+ ,�- �.)
	 �/01�2�� 2�03���4	
� 5                    ...                                                                                  631  

    
 

18.  Greacen, E. & R. Sands, 1980. Compaction of forest soils. A review. Aust J Soil Res 18: 163-189. 

19. Greacen, E.L., 1986. Root response to soil mechanical properties.Trans. 13th Int Cong. Soil Science, 20-47. 

20. Gregory, P.J., 2006. Plant Roots: Growth, Activity and Interaction with Soils. Blackwell, Oxford 2006. 

21.  Grzesiak, S., M.T. Grzesiak, T. Hura, I. Marcinska & A. Rzepka, 2013. Changes in root system structure, 

leaf water potential and gas exchange of maize and triticale seedling affected by soil compaction. 

Environmental and Experimental Botany, 88: 2-10. 

22. Hassanpour, R., M.R. Neyshabouri & D. Zarehaghi, 2017. Response of corn (Zea mays L.) root growth to 

soil salinity and compaction under greenhouse conditions, Journal of Science and Technology of Greenhouse 

Culture Soilless Culture Research Center, 7(4): 41-50. (In Persian) 

23. Horn, R., J.J.H. Van den Akker & J. Arvidsson, 2000. Subsoil compaction: distribution, processes and 

consequences (No. 32). Catena Verlag. 

24. Kolowski, T.T., 1999. Soil Compaction and Growth of Woody Plants. Scandinavian Journal of Forest 

Research, 14(6): 596-619. 

25.  Kristoffersen, A. & H. Riley, 2005. Effects of soil compaction and moisture regime on the root and shoot 

growth and phosphorus uptake of barley plants growing on soils with varying phosphorus status. Nutrient 

Cycling in Agroecosystems, 72(2): 135-146. 

26. Larink, O., D. Werner, M. Langmaack & S. Schrader, 2001. Regeneration of compacted soil aggregates by 

earthworm activity. Biology and Fertility of Soils, 33(5): 395-401. 

27.  Lipiec, J. & R. Hatano, 2003. Quantification of compaction effects on soil physical properties and crop 

growth. Geoderma, 116(1-2): 107-136. 

28. Lorzadeh, Sh., H. Nadian, A. Bakhshandeh, G. Nour-Mohamadi & F. Darvish, 2002, Effects of different 

levels of soil compaction on yield, yield components and sucrose in sugarcane cv. CP 48-103, in Khuzestan, 

Iran. Iranian Journal of Crop Sciences, 2(1): 36-47. (In Persian) 

29. Marschner, H., 1986. Mineral nutrition of higher plants. Academic, London. 

30. Mokhtari Asl, A., M. Mesdaghi & M. Sadeghimanesh, 2007. Factors affecting establishment and distribution 

of four halophytic species in Eastern Azarbayjan- Marand Gherkhelar rangelands. Rangeland, 1(2): 116- 128. 

(In Persian) 

31. Raghavan, G.S.V., E. McKyes & M. Ghasse. 1976. Soil compaction patterns caused by off-road vehicles I 

Eastern Canadian agricultural soils. J. Terramechanics, 13: 107-115. 

32. Rasmussen, P.E. & C.R. Rode, 1988. Stubble Burning Effects on Winter Wheat Yield and Nitrogen 

Utilization under Semiarid Conditions. Agronomy Journal, 80: 940-942. 

33. Reszkowska, A., J. Kru¨ mmelbein, L. Gan, S. Peth & R. Horn, 2011. Influence of grazing on soil water and 

gas fluxes of two inner Mongolian steppe ecosystems. Soil & Tillage Research, 111: 180-189. 

34.  Richard, G., I. Cousin, J.F. Sillon, A. Bruand & J. Guérif, 2001. Effect of compaction on the porosity of a 

silty soil: influence on unsaturated hydraulic properties. European Journal of Soil Science, 52(1): 49-58. 

35. Roberts, J.A., A. Hussain, I.B. Taylor & C.R. Black, 2002. Use of mutants to study long-distance signalling 

in response to compacted soil. Journal of Experimental Botany, 53:45-50. 

36. Schaffer, B., M. Stauber, T.L. Mueller, R. Muller & R. Schulin, 2008. Soil and macropores under uniaxial 

compression. I. Mechanical stability of repacked soil and deformation of different types of macro-pores. 

Geoderma, 146: 183-191. 

37. SheikhZadeh, A., H. MatinKhah., H. Bashari., M. Tarkesh & M. Soleimani, 2015. Investigation effect of 

invoronmental and management on distribution of plants in Chadghan region in Isfahan. Rangeland, 9(1): 

76-90. (In Persian) 

38. Tracy, S.R., C.R. Black, J.A. Roberts, & S.J. Mooney, 2011. Soil compaction: a review of past and present 

techniques for investigating effects on root growth. Journal of the Science of Food and Agriculture, 91(9): 

1528-1537. 

39. Unger, P.W., & T.C. Kaspar, 1994. Soil compaction and root growth: a review. Agronomy Journal, 86(5): 

759-766. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

6-
13

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.4.6.0
https://rangelandsrm.ir/article-1-959-en.html


  ���� /������� ��� ��	
� ��� ��
�������/ ������ 1399                                                                               632  
  

 

40. Werner, D. & B. Werner, 2001. Verdichtung und Regeneration des Gefüges eines schluffigen 

Tonbodens(Tschernosem):Bodenphysikalische,computertomographischeund 

rasterelektronenmikroskopische Untersuchungen. Journal of Plant Nutrition and Soil Science, 164(1): 79-90. 

41. Whalley, W.R., E. Dumitru & A.R. Dexter, 1995. Biological effects of soil compaction. Soil and Tillage 

Research, 35: 53-68. 

42. Wojciga, A., K. Bolte, R. Horn, W. Stepniewski & E. Bajuk, 2009. Surface shear resistance of soils on the 

micro- to mesoscale. International Agrophysics, 23: 391-398. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

6-
13

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.4.6.0
https://rangelandsrm.ir/article-1-959-en.html
http://www.tcpdf.org

