
������ �	
��  


���� ����� � ���� �
����� ���� �����   
!�"�# �$
�%DOI):( 10.22092/ijfpr.2022.357166.2034 

 (��30  +,
�%1 ��.� /69-57) /1401( )  
!�"�# �$
�%DOR:( 20.1001.1.17350883.1401.30.1.5.9 

  

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

! ��"#
�!�� )Prosopis cineraria (L.) Druce) ��� � (P. juliflora (SW.) DC.(  

  

��� ����	 �
��1 ���� ���� �2*����� ���� � �
��3 ��� � � 
�! ��"�4  

1- �"���#7 8 9��� 7�!:#�!;�  /����+(<���# 9��� /���� +
����# 9��� 78,�
�: � =�
�� �>�?@ 
���� /

A�A /

A�A  

2*- /,
����# / �D;� +(�;��� +��A �����$
�% � 7E�	�:� /���� +(<���# 9��� /���� +
����# 9��� 78,�
�: � =�
�� �>�?@ /

A�A 
���� /

A�A  

       :F����!<	� G;�habashi@gau.ac.ir  

3- /,
����# �;$H� �
����� 
I���� � =����  /78,�
�: J���� � K8��L /�
����� 

�8
$ /,��:
���� /
��I�  

4-  �
����� �;$H� /,
�#
!$� 
I����
���� /
��I� /78,�
�: J���� � K8��L /�
����� 

�8
$ /,��: =���� �  

  

 :GM
�,# N�,
�28/09/1400                   :K��Q� N�,
�11/11/1400 

 

�����  
    ����
� ��
�8,� /��
�
�� � F�R S@
�� 7
�T� � GU
.T 7,��%# �����A #�,� 8� �%
� �����V�������W 7
�  �� X��
9��

A8
$7
�  +(��<%G$� YI� ,
�;� 
� . �$,���A���
�<�[�M 7 /��� \
R �!;�8 � ��
���% ��
� 
����9��

A8
$ �� �]� 
���

���A ,���!$� � #�,� �, ������W 7
� ��
�8,�#�: ,# .^�� ^�����,/ �]��� ������ ,�I: )Prosopis cineraria (L.) Druce(  ��$ �
)P. juliflora (SW.) DC. (���,
�� ����, ��T
� YI� ���A �# 
����-  7(�$\
R �� +
����, 

!$�I% ��;��� ,# 

!$� �I%�� 

 � �$,��(% �;�
��(�X�(� ./,�_�� Y�[�L G�	
>M8
�
.;M 7
� ��
��` � 7(�$�+,�� / 
� �a��, ,# 8
�,���� � 8
�E�,(��# /8L �R��
�A���7
� ��
���%�<�[�M \
R )G��@, b
?%� �.;M � �: 
E��!�� /�	L X��: /��
`cQ� ( d
� 
���� � ��8 ,# X��

!R,#  ��
�8,�

(%. 24 S�� 8� \
R ����� 
� �.� 30 �!�
$ �!� +
����, 8� ������ ,�I: �>�?@ ��$ ��� �M#
e� K�,�����(�(% 7,�#�� J�
!� .
8� +#
.!$� 
� 7,
�L [�	
�L f�@ ��:#�# 

�� +(%#�R 7
� �: G�>`�� �]� �����7,�#��  �� ��� G�	
>MY�[�L7
� �>	
a� #,��  ,#

 �`�(T 

���@� ga$95  (�,#��>� ,�#G$�. ��,�@7�: Y�[�L X�� 
�,# \
R d
� ��8  

!R,#����� G�	
>M /�!���7  �� G?;�
d
� 
���� (�!%�# .Y�[�L G�	
>M
� 7#,�� �>	
a� 

!R,# d
� ��8 ,# ��>� ��
.� /������ ,�I:7,�# ��$ 
� #�(� 

�� .��
�!� ���]� 

���A  � G�>`�������7,�#��  h�M�� Y�[�L  8
�
.;M��
��` ��>�,�# #��(� )01/0p<( .���:,�@ � /��$���a�
� ���]��  G�	
>M ��
Y�[�L7
� \
R .G%�(� ���_� ��($, �: 
�  
��� G���(� ���� � g���/  X�� ���A (%,(���� (����
� +���� ��� ���A� � ,�I:����� 

��
��� ,#
�7 

�
�� � ���#8
�T�7 ����7
� ��T
� ����, �,
��- (�$7 ��;� ��a�� ,#�� A ,��` ���� #,��#��.  
  

�$�� :&���' &���,
��-  /7(�$ /����;����� ���A���A / �A��� /������W\
R �!;�8 7
�.  

  

   



58  �)*+, -�.�/0 ��1�2�34)� � ��... &�� 

���	�  

G�	
>M �>�?@ 7
�#�(R, 
� +���� ��
;�� 7
� (��
�
F�R�	
$7
� ��,# i��j� i?$ ��9��

A8
$ 7
�

 ��������%� .( X�� ���]� ,#���� 7
� � F�R
���� F�R(��
� +
����,
���� ����� �T��$ 7
�/  #���

 7�!���(�,�#/ +
����, 
�T� � 78
$8
� X����
�� 7
�
����� S@
�� X�� ,# ���A 
� 8� ������W � ���� 7
�

���� 
���(� ���� k�(��7
�  �����(�!;� ,# .
9��

A8
$��
�
�� 7
� ,��: c��� ,#/  ,�I: ���� ���A

 ������)(L.) Druce Prosopis cineraria ( � ���A
 (��
<���L ,�I:) ��$ ������W)(SW.) juliflora . P

.DC (����8� � YI� 

!R,# �!R
�%+(% (�!;� . 7���
 ��$�� 
����� (���M (��
� 7,
�% / 
I� (�	�� G	�I$

 /=��$ ,
�;� ^��, �� �?;� G��
�� /7,�% � �<�R
X% G�?l�
��, 7
� � \
R ^�
$�M 8� 7��A���  �:m

.#�: ���A
��!R,# 7 ��
I�� �a��, 7
�cL -\
R -+
�A 
,# �� ,��` ��]n� G�� �, S@
�� X���#� �A(�8 �<�� /(

 8� 7,
�;����A ��
�A � 7,��
� 7
� ���# 8� �]n!� [��

L ,�oT) G$� 
�2019., et alMoslehi  .(���A 7
�

p�!j� \
R �� 7#�,� �	L #��� ,# ���V� 
� �������( �� 
�A��� 7
� +
����, \
R �!;�8 � ��
���% /�<�[�M

%
� �]H��( )2018ash, bGhasemi Agh
L X����
�� /( 
�
�� (����� G�.�: � (�	��9��

A8
$ �, ����� 7
�

) (��# ^�
: 
� ^��[M�2018et al.,  Zheng .( /X��q��
�� \
R 7QV� #��� � G��@, ^��[M�  
?�# d
� ��8 ,#

 ��
�
�� YI� 

!R,#(��
�  �(% /��$ � ������ ,�I: ,��
 (�%,�R�� ^�
:X����
�� /(�
�  (%, 7��� 7�!I� h���%

���A
����# 7 �� Y���M) #�%Tireh  Najafi

2012& Jalali,  Shabankareh.(  
���A ���]� �$,�� ,�_���� �� ������W � ���� 7
�

 \
R+
����,rR
% / 
�������� �_�(� �.�!j� 7
�
�!M�A ,��`(��X��,# .�!;�8 7
��!��,
� /

�� [s
T  G����

7#
�8 (�!;� )2020., et alZarafshar  
� .(�$,�� 
Y�[�L�� \
R 7
� 7(�.� �
�t@� 
���#,��,# 

G�	
>M�A��� � �!;�8 7
�<�[�M 7
�� \
R ��
���%
��#,�L G$#  \
R �� ���A ��]n� 
��!� 
� \,# �!I� �,

#�: .Y�[�L7
� d,
R �	��$/ ^�� ��I� ,# ^�:��7
� 
G;�8��
���% \
R � �R�u7
� G;�8X��8��
���% 


.�� ��) (��:2018Gilani, -& Salek Raiesi( .
�
��X 
T/ N$
� Y�[�L7
� d,
R �	��$ �R�# � �	��$ 

\
R �� 78
$
�, � 7
�T� ^%�� ��
�A ,#  ��T
�
�,��� �,
�� - 7(�$ 
�(�u #,�� ^���� ,��` ��!M�� 

 .G$�78 �;�
��) �!R
�%
!�ABiogeographic ( ,# ��$
+#�(�� 
L ������W � ���� 7
�#�# 

��  �: � ��$

������ ,�I:/  ,# 
E��!�� � �	L X��: 8� 7QV� =?�� ��8
d
� )Rhizosphere( (�!;� #�R )2012 .,al etKaur ( .

X��
�/ 
T �A��� �R�� \
R 7
� 

!R,# d
� ��8 ,#
 ���A �# X����>� ��
.� Y�
� ,�#(�!%�# . 
�8,���
� 

 ���]��A��� �� ���A �# X��7
� � ,# \
R�

�

�7 
F�R  ���� +(�!� ��,
��(% rj��  G��(� �:


E��!�� /Y�$
!� /�<��!<	� /�	L X��:  �pH  ,# \
R ��8
 d
�
L
�  �!���8�  d
� 
���� (�!;�)Keblawy & -El

2014Abdelfatah, X��q�� .(/ �A��� �$,�� 7
�
 \
R ��
���% ��$ � ������ ,�I:+
����, ,#7
� 


A[��� F���$  �: #�# 

��,�(��  � �	L +#
� /Y�[���

b
?%� G��@, ������ ,�I: 

!R,# d
� ��8 ,# \
R 
!��� ��$ 8� �(�!;� 7��� �$�<>� J�
!� 
�� / G��(�

�<��!<	� \
R (% K,�[A )2020, et al.Bijani (.  
����
��� Y�[�L G���� ,# \
R 7
�^����7
� 

\
R � �$
�% +
��
� ,# ��$ � ������ ,�I: ���A �#
+
����, 7
� ^���� /,��: c���^�� �, 7���

X�	�� ,
�Y�[�L �;�
�� �� 7
�8
�
.;M ��
��` � 7(�$� /
+,�� ,# 8
�,���� � 8
�E�,(��# /8L \
R d
� 
���� � ��8

 

!R,#�# X�� ���A  YI� ��
� (�u ,
�: ,#
\
R ��
���%�<�[�M G��@,) b
?%� 
E��!�� /�	L X��: /

��
` �.;M � �: (cQ�GR�#�� ^���� X�� J�
!� .
��(���� =�
� �
�t@���7  � 
���(� ,
�!R� ,# �,

G$# � �!I� ��
o` 
� (�# ,��` �>�?@ =�
�� 
�,
:,(��



 (�� 
���� ����� � ���� �
����� ���� �����30 +,
�% 1   59  

g������A g��� c
j!�� 7��� 7��7
�  ������W
 +(�
M��,# ��$ (��
�  �
����
�T� ���� 78
$8
� � 7
�

.(��: m
j�� ,��: c��� �>�?@ =�
��  
  


�� � 
����� 

�>	
a� #,�� ��a��  
 X�� ^�����I% ,# 
� ����;� 

!$G�>`�� 

��
�M��V� ″34 ′28 °27  w���	
�% � ″27 ′36 °52 
  �@�`�%  ,# =`��J��R ����: ,# x,
M �I%�� 

!$�

 .(% 9
"�� /��a�� X�� ,#h$�!� 
�,# ga$ 8� b
.�,�  �
��y
$ X���
�� ��,# � K,
��� �,��T
� ����� i���� 18 

 /�!�180 �����!�  �25 ��,# �!�
$ #��A(�!;� ��a�� .
�����7,�#��/  7����,) =�!"� (����� x,
�+#�� 7�

 �!j��L��G>$� 15  ,
!<�

!R,# �: #�� ������ ,�I:  �
��$ �� ,�oT 
L ,# �>�?@ ,�@(�!%�#.  X�� ,#

 /+
����, 7
�,Q� ^��, �]� ,# ��$ 

!R,#��!��+(% 
�� �>�?@ 7,�L#�8 � 9�# h$��(�L #���+.(��  ��a�� X��


� (�,# �$ 8� �!�: ����� i�% ,#  ��
�M��V� GI�
�	
�% - 
L \
R .#,�# ,��` ����� [�� GM
� 
� ��	� 

�%� /pH .#,�# ��
��` )2015 Unknown,(  
  

^���� K�,  
���� 8� z��%#�A �>	
a� #,�� ��a�� ,# /30  ��
�

 {
?����Y�X$ ��$ � ������ ,�I: ���A �# �� 8� ���,�� 
(% c
j!�� �M#
e�(��A��� �$,�� 7��� . /�<�[�M 7
�
 �!;�8 � ��
���% /\
R����� ,
I� �eM ����� ,# 7,�#��

 
���� � (d
� ��
I!�� �?	 F�#[�) d
� ��8 ,# 
L)��+8�(�� 
d
� �a` pe�  
���� �����: �@�%  7���# GR,# d
�

R,#  
�% GI� ,# ((%
� �!%�(� #��� 
L ,#!����� 

 
S�� 8� 
� �.� 30 �!�
$�!�\
R 7 .(% 9
"�� 

����� +��A ^% ,# \
R 7
�J��
��� �� �M#
e� �,��
 .(�(% i�:��
I�,#�G/  ���A �� 7���12  � �?�:�� �����

b��"�,#/ 24 �� ����� .(�L G$# ^"�$ 7���

�A��� �!;�8 7
�\
R/ ����� X��
�  ���
Mt� 8� z�
,�?� ���� �# F	� 8� (
�(j� �R�#) #�$ h���% ,# 7�!�

(�!M�A ,��`. �� z|$ G�	
>M 
(�
� G�
] ,�_��


���(��[�, \
R /�����
�,�:Q� 7  7
�# 
� ,[��M ��

20 -  ��,#�!�
$(�(% ��!�� #��A )1996, Öhlinger(. 
�A��� �!;�8 7
�+8�(��7��A+(% ��
%  G�	
>M
Y�[�L+,�� /��
��` � 7(�$� 8
�
.;M 7
� 8
�E�,(��# /8L

) 8
�,���� �1996, Öhlinger �!��!M��!<|$� 
� ((�#��. 
�A��� ^"�$ 7��� 7
���
���%�<�[�M����� /
�\
R 7 

 8� z� ,�?����� �# F	� 8�7�!� ,#  F�R ��� (�(% �
 8� .(�(% 7,�(I�� h��� 7
�# ,#�A���
� 7 �<�[�M

\
R/ G��@, (�,# b
?%� ��K�, ) b
?%� �AJafari 

2003Haghighi, ( �  8��A��� 7
���
���%/  �	L X��:
� 
) �� ^�
;:� K�,1934Walkley & Black,  /(

 �: 
E��!����K�, )  �(�":1997Ghazanshahi, ( � 
��
` �.;M� cQ�K�, 8� +#
.!$� 
 ) X;	�� Olsen,

1954 (+8�(��.(�(% 7��A  
["����+#�# ������� 
���: ^�
�8L �,�� 7
�

+(%#�R ���A 
� ������ ��
� 
���� �  G�>`��
�����d
� 
���� � ��8) 7,�#��(^%�� �� ��
� 
����
���M  f�@ i	
` ,# � ,��<� ^% 
� ��
: 9
"�� �M#
e�

�`
�  
��� =�8�� .(%+(�
� 
��8L 8� +#
.!$� 
�  (� 7
�
�	�	x,�M )�e��g+(%  
��8Lk��A��	�: - k�����$ (

 �$,�� .(% 7�����>� �]� �: ��
���V!� #,�� ����� ,�#
 � �>	
a�Y��� ^�:
L
� ��$����  z�
�,�� ��["� 
��8L

 /(% �
?]�
����;  X���
�����,�� K�� 
� � ��#
�;�
�� 8� +#
.!$�7
� ) ��
A�#Independent Samples 

Test-T ga$ ,# ( 

���@�95  9
"�� (�,#.GM�A ��� 
+#�# 
�9�� 
� ,�[M�22 SPSS ��["�(�(% ������.  

  

�����  

 �;�
���A�����
���%�<�[�M 7
� \
R  
���� ����� �]� z�
�,�� ��["�/ � ���M  ��
�!�



60  �)*+, -�.�/0 ��1�2�34)� � ��... &�� 

#,�� �� �$,�� G��@, b
?%� � ��
�� G_�W \
R  ,#
 ��$ � ������ ,�I: d
� 
���� � ��8#�# 

��  �:��]n� 

����� G�>`�� 7,�#�� G�>`�� � ���A ��
�!� ���]� [�� �
�����7,�#�� � G��@, (�,# � b
?%� \
R ga$ ,#

 �`�(T 

���@�95  (�,#��>� ,�#(�!;�   �(�)1( .
 G��@, X���
�� b
?%� ��8 ,# \
R 
���� �d
�  

!R,#
�� �>	
a� #,��i���� 7/36  �75/27  (�,##��(� 

 �<%)1 - X��q�� .(p	�/  ,�(���ej�� X��  ,# � ��8
 d
� 
���������� ,�I: ������i 23/33  �3/28  � (�,#

7���  ��$�� i����17/40  �2/27  (�,#�� (�L G$#
 �<%)1 -  .(c x
$���  �(� ���# J�
!�1/  (�,#

 �	L X��: �: 
E��!�� �\
R [�� ����>� ,�@7,�#  G��
����� G�>`�� ��]n�,��` 7,�#�� !%�#(�.  
���� � ��8 ,#
 /����� 

!R,# d
� �	L X��: X���
�� \
R�� ����� i����


� 55/1  �62/0  �<%) (�,#2( X���
�� �  �: 
E��!��
��i���� 108/0  �072/0  (�,#��(�L G$#  �<%)3 .(

X��q��/ �]��� ��>� 7��� 7,�#���� ��
� ���A/  ��
�
 ���M����� G�>`�� � 7,�#��Y��� ^�:
L
�  ,�(�� ��

��
` �.;M \
R cQ�(% +(�
�� )01/0<p X���
�� .(
�A��� X��  ,# \
R������ ,�I: �� ��$ �i���� 86/18 

 �12/29 ���� �<%) 9�A���: �� 9�A4 - (p	� � ��8 ,# 

���� � d
� �� ����� 

!R,#i���� 6/26  �38/21 

���� �<%) 9�A���: �� 9�A4 -  (c��G$# X��q�� .(�L/ 
��
` �.;M X���
�� ,�(�� ,# cQ�d
� 
���� � ��8  ,�I:

 �������� i����68/23  �04/14 ���� � 9�A���: �� 9�A
 ,# d
� 
���� � ��8 ��$�� i����52/29  �72/28 

�������: �� 9�A#�� 9�A(�  �<%)4 - .(d  

  

  �(�1- �A��� z�
�,�� ��["� 8� ��
T �
>��� X���
����$ � ������ ,�I: d
� 
���� � ��8 ,# \
R ��
���%�<�[�M 7
� 

properties under and outside  cochemicalsquares obtained from analysis of variance of soil physi of eanThe mTable 1. 
julifloraP. and  Prosopis cinerariathe canopy of   

56782�  �9:0 

Available phosphorus 
8' ;$����+ 

Total nitrogen 
�., <2�' 

Organic carbon 

-2"	1 =�> ?���� 

Soil saturation 

moisture 

&
��, @71
 

Degree of 

freedom 

���AB =?�� 
Source of change 

631.206 ** 0 ns 0 ns 51.12 ns 1 ���A 
Species 

4.61 0.001 0.283 14.887 10 
���� ��
� 7
aR 

Main factor error 

163.443 ** 0.008 * 5.272 ** 480.731 ** 1 G�>`�� 
Location 

117.152 ** 0.001 ns 0.001 ns 96.693 * 1 
G�>`�� × ���A 

Species × Location 

3.96 0.001 0.104 19.193 10 
aR 
Error 

    23 =�� 
Total 

** ��>� 

���@� ga$ ,# 7,�#99  ~(�,#* ��>� 

���@� ga$ ,# 7,�#95  ~(�,#ns ��>���W,�#  
**: Significant at p<0.01; *: Significant at p<0.05; ns: non-significant 

  



 (�� 
���� ����� � ���� �
����� ���� �����30 +,
�% 1   61  

  
 8C�1-  -2"	1 <�E+��� @:)�F�=�> ?����  ��GHB -�B@+"�+ -�/ "�&1�
�2 )J.�(  �82�F�� L��G�  @+"3 �@+"�+ -�/ "� &1�
�2(5)  

M��&�� BN L��9��<� �E+��2 �/� MO�>��1�
 �	� PQ� 1
;��� 95 .���:� �!1
  ���1�2������ /�1�� � ;��+ �1����
.  

Figure 1. Mean comparisons of soil saturation moisture under the effect of sampling location (A) and the 
interaction effects of species and sampling location (B) 

Different letters indicate a significant difference between means (P<0.05). Error bars are standard errors. 
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Figure 2. Mean comparisons of soil organic carbon under the effect of sampling location 
Different letters indicate a significant difference between means (P<0.05). Error bars are standard errors. 
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Figure 3. Mean comparisons of soil total nitrogen under the effect of sampling location 
Different letters indicate a significant difference between means (P<0.05). Error bars are standard errors. 
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Figure 4. Mean comparison of soil available phosphorus under the effects of the species (A) and the sampling 
location (B) and their interaction effects (C) 

Different letters indicate a significant difference between means (P<0.05). Error bars are standard errors. 
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Figure 5. Mean comparisons of acid phosphatase (A), urease (B), dehydrogenase (C) and invertase (D) soil 
enzymes under the effect of sampling location 

Different letters indicate a significant difference between means (P<0.05). Error bars are standard errors. 
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Figure 6. Mean comparisons of alkaline phosphatase soil enzyme under the effect of sampling location (A) and 
the interaction effects of species and sampling location (B) 

Different letters indicate a significant difference between means (P<0.05). Error bars are standard errors. 
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Abstract 

     Changes due to the introduction of non-native species are very important, especially in arid 
and desert areas. Because protection and regeneration in these fragile ecosystems are difficult. 
Soil is the basis of ecosystems. The effect of introduction and establishment of non-native 
species can be evaluated by sensitive indicators such as soil enzyme activities. The activity of 
acid and alkaline phosphatase, urease, dehydrogenase, and invertase enzymes were investigated 
as well as soil physicochemical properties (the percentage of soil moisture, organic carbon, total 
nitrogen and available phosphorus) under and outside the canopy of Prosopis cineraria (L.) 
Druce and P. juliflora (SW.) DC.). Soil sampling (in total, 24 samples) was done randomly 
from a depth of 0-30 cm in a natural habitat of the two species located in Assaluyeh, Bushehr 
province, Iran. The statistical analysis showed the sampling location had a significant effect on 
activities of the all studied enzymes (p< at least 0.05). These enzymes were more active under 
the canopy of the sample trees. Under the canopy of P. juliflora, enzyme activities did not differ 
significantly from that of P. cineraria. The interaction of species and sampling location was only 
significant in alkaline phosphatase enzyme activity (p<0.01). Due to the lack of harmful effects 
of P. juliflora as a non-native species on soil enzymes activities and also it's a very fast growth, 
it seems that with the application of scientific and correct management, P. juliflora in de-
desertification and forest regeneration programs in Sahara-Sindhi habitats in Assaluyeh should 
be noticed. 
 
Keywords: Assaluyeh, native species, non-native species, Sahara-Sindhi, soil biology 
properties. 


