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-!$� ;� G�, 

Phillips � Hayman )1970( |�,6J��V (�(%. `�O�� 
(�,# ��$�J���7 Zd] J�� �,G Biermann � Lindrerman 

)1981( 9
"�� AC�8. O����.X
$� Y� ;� 6��8,��L 
�`jL��
� ;� ����,
��6 |�,�V6J�+(% ,# ����; 

��:$��:�� ,��6 Olympus )2CH( (�,# ��$�J���7 
� 
#,�V�� �	�] ;� ���, �7 �� 
�!R
$
�6 p,
L� . �:�;�) 

 �:>�,V � (a�� +#�	V .#�� �d$
�� (%.   
  

gR
%
�6 T��� ;�!>� 

T��� ;�!>� K,
L
�6 ��,�:�J6 ,# ��O S���� 
� 
+#
-!$� ;� gR
%6
� T��� ��
%- ���� )�� ,# �j��, 1( � 

$��>[� )−� 1 ,# �j��, 2( +;�(��6��8 .(% ���8 6
�f 6�
�j��, X
$� �� � ���8 �7 #�(`� �d$
�� 
� 4 .(% O��`� 

�!R���:� ���8�6 ��J 
� +#
-!$� ;� gR
% 
���� )����	
 
,# �j��, 3( ,# 9��,�JC� PAST �d$
�� (%. O�� gR
% ,# 

��>-� T��� ;�!>� ,# 9��
8;
$6
� .����� >��,
 
e$
���� ;� gR
%
�6 
�f6 ���8�6 .A$�    
  

�� = −∑ � 	���
�
    �j��, )1( 

1 − � = 1 − ∑ �
��

    �j��, )2( 

����	
 = �� ��	�⁄    �j��, )3(  

� = �                                ) �j��,4(  
� ���
�� MN$ #��C� ,# ���8 i9� )� (Ad>� �� �7 ����� 

)�( A$� �7 ���,�� � =
��

� �`�a� ��.#�% �  J�� 

��+(��# #�(`� ���8
�  �R ���8 6
�f +(��# 
��6� .A$�   
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J"��������� +#�#
�   
J"��������� +#�#
� 
� +#
-!$� ;� 9��,�JC� 21 SPSS 

9
"�� .AC�8 Y� ;� �$,�� S�7���  
��� +#�#
� P$�� 
��;V h��8��	�7- �$.h���� ��,�l�� ��
�;,� ��`�6,�# 

h<!R� ��O 
��!��,
�6 #,�� $,��� ,# ���8
�6 a�!^� 
9�#
� ;� ��;V J"��� ,��Y�
� B��C�] � 
��>�� ��O���
 

O:��# +#
-!$� (%. ���e �!>d��� ���$� J�� 6��� �$,�� 
k
d�,� O�� �8���
�6 �:�J�C- ��
���% Q
R 
� ,#(� 

��$�J���7 .���, M7��� ,�[$� � gR
%
�6 T��� ;�!>� 
AMF ��,
7 +#�� (%.   

  

�����  

,# �O� S����. 34 ���8 a�!^� K,
L �J�,�:� 
,U�:$��,V Z�`!� �� 10 Y�� � _�� +#���
R 

)Archaeosporaceae. Diversisporaceae. 
Ambisporaceae. Acaulosporaceae � Glomeraceae( 


$
�%�� .(�(% ;� �O� ���8
�6 
$
�%��+(%. 10 ���8 Z�`!� 
�� Y�� Glomus. S% ���8 Z�`!� �� Y�� 

Funneliformis. S% ���8 Z�`!� �� Y�� Acaulospora. 
,
Np ���8 Z�`!� �� Y�� Rhizophagus. �# ���8 Z�`!� �� 
Y�� Dominikia � �# ���8 J�� Z�`!� �� Y�� 

Diversispora .(�#�� ;� 9�(7�� ;� Y��
�6 Ambispora. 
Archaeospora. Entrophospora � Sclerocystis B� 

���8 +(�
�� (% )  �(�2.( nanolumen .G 
� 21 (�,# 
�����C.� O��!��� �O���
� (�,# ������C �d>� AMF 


� A>�J�� ���8
�6 a�!^� 9�#
� ��#�R x
y!R� #�#. 

����7 O���
�� ������C �d>� V
� J�� ,# fuegianum .G 
)3/0 (�,#( � infrequens En. )1/0 (�,#( +(�
�� (%. 

Y�� Glomus 
� 49 .(�,# O��!��� �O���
� �����C� d>�� 
 
�� ,#,
LK 
� A>�J�� 6
�9�#
� � Y�� 6
�

Entrophospora )1/0 (�,#( � Ambispora 
� )6/0 
(�,#(. �!�7O� �O���
� �����C� �, ��#�R x
y!R� (�#�#.  
,# 9�#
� W��("�$6. 19 8��� AMF Z�`!� �� A-� 
Y�� 
$
�%�� .(% nanolumen G. 
� 32 .(�,# �O��!�� 
�����C� �, ,# 9�#
� W��("�$6 ��#�R x
y!R� .#�# 25 

8��� AMF Z�`!� �� A�� Y�� A>�J�� 
� 9�#
� �L�% 
��
$
�% (%. nanolumen .G � constrictum F. 9�(7�� 
� 

15 .(�,# �O��!�� �����C� �, ,# 9�#
� L�%� (�!%�#. 6��� 
����X � 9�#
� ��W�� �J� ��e���� 26 � 28 ���8 AMF ,#) 

A�� � �� (Y�� 
$
�%�� (%(�. O��!��� ������C K,
L6
� 
A>�J�� ,# O�� �# ���8 ��e���� Z�`!� �� constrictum F. 

)3/18 (�,#( � nanolumen G. )25 (�,#( (�#��. Zd] 

!�_� ��A$#+(�V ,# ��� ���8
�6 !R,#� 9�#
�. Y�� 

Glomus �O��!�� ������C �, A%�#  �(�) 2(.  


����> �8���6
� �:�J�C- Q
R ��
���% ���8 ,# 6
�
9�#
� a�!^�  

Y�
�,�� ��J"� _�
!� B��C�] # 
�� �7
R �����#� �7 
 O���
��.O% .6,�% .�	V +#
� .O��7 .B�V .T
d%� A��], 

 � �->C .6��
� x�y^� ;� .A��$pH  O�� Q
R
���,���8 +
8.9�#
� a�!^� 6
� ��`� ��
-�,�#6  ,# }j$

 �L�(m 
���]�95  (�,#  �(�) (�!%�#3.(  
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 �(� 2- ������C �d>� ���86
� K,
L J�,�:�� ,U�:$��,V )AMF( 
$
�%��+(% ,# ���86
� a�!^� 9�#
� ).spp Amygdalus(  
 species Amygdalus different in identified species )AMF( fungi mycorrhizal arbuscular of frequency Relative .2 Table 

�����C� d>�� )(�,#(  
(%) Relative frequency  

9
� ���8  
Species name  

Y��  
Genus  9�#
� ���8 ,
Np T��"�  

 Total of four species of

 Amygdalus  

�� 9�#
�W��  
arabicaA.   

X����  
lycioides A.  

W�� 9�#
�6("�$  
elaeagnifolia A.  

�L�% 9�#
�  
A. orientalis  

49  44.4  37  61  55  Glomus  

Glomus 

0.9 1.19  0.6  -  2.5  veroculosum .G 

21  25  13  32  15  nanolumen .G 

3  4  2.9  1  3  arenarium .G 

31  11  11  24  11  .sp Glomus  

2 2.5  2.9  -  3  gibbosum .G  
70. 1.2  1.5  -  0.5  deserticola .G  

3 0.6  1.2  0.5  8  macrocarpum .G  
0.3 0.6  0.6  -  -  fuegianum .G  
2 -  2  3.5  2.5  rubiforme .G  
1 -  -  0.5  7  microcarpum .G  
25 25.3  27  20  23.4  Funneliformis  

Funneliformis 

1 1.18  3  -  -  caledonium .F  
3 3  6  0.5  5  geosporum .F  
61 14.2  18.3  19  15  constrictum .F  

0.5 1.4  -  -  0.5  mosseae .F  
0.6 2.5  -  -  -  coronatum .F  
2 4  1  0.5  1  xanthium .F  
13 16  13  14  7.5  Acaulospora  

Acaulospora 

8 8  9  10  -  gedanensis .A  
1 3  0.6  -  2  thomii .A  
1 1.4  1.2  2.5  11  auliniap .A  

0.4 1.19  -  0.5  -  delicata .A  
0.6 -  -  1  1  adsplendi .A  
1 1.8  2  0.5  1  koskei .A  

0.6 1.18  -  1  -  Ambispora  
Ambispora 

0.6 2  -  1  -  callosa .Amb  

1 3.5  -  -  4  Dominikia  
Dominikia 1 6  -  -  2  aurea .Dom  

0.5 -  0.6  -  1  minuta .Dom  

1 1.18  1  1.1  2.5  Sclerocystis  Sclerocystis 

 1 2  1.2  1  2  sinuosum .S  

5 3  14.1  1  1.6  Rhizophagus 

Rhizophagus 

0.6 1.4  1  0.5  -  clarus .Rh 

0.7 0.7  1.7  -  0.5  fasciculatus .Rh 

4 1.18  10  0.5  0.5  intraradices .Rh 

0.5 -  1.7  -  -  aggregatus .Rh 

0.1 0.6  -  -  -  Entrophospora Entrophospora 

 0.1 0.6  -  -  -  infrequens .En 

4 4.84  5.5  -  3.5  Diversispora 

Diversispora 2  3.94  4.7  -  2  tiumnaura .D 

0.7 1.18  0.6  -  0.5  spurca .D 

1 -  1.8  1.9  2.5  Archaeospora 
Archaeospora 

1 -  1.7  1  2.5  schenckii .Ar 

- 28  26  19  25  34  

T��"� #�(`� ���86
� AMF 

 AMF of number Total

species  
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�(�  3- J�	
�V Y�
�,�� �B�C�] )ANOVA( �8���6
� �7
R ���86
� 9�#
� #,�� �`	
j� 

species Amygdalus studied the of characteristics soil for (ANOVA) variance of analysis way-One .3 Table  

}j$ �`��,�#6  

level Significance  
F  

�O���
� �
`���  

squares Mean  
��~!� Q
R )variable Soil( 

*0.032  1.989  308.656  A��], T
d%� )moisture aturationS(  

*0.041  3.008  326.208  B�V )carbonate Calcium(   

**0.001  8.762  1.853  ;� x�y^� ��
�6 )density Bulk(  

*0.03  2.71  1.776  O��7 	V� )carbon Organic( 

ns 0.629  0.592  0.006  �q��!� �7 )nitrogen Total(  

*0.039  1.996  4.772  +#
� 	V� )matter Organic(  
*0.02  4.382  0.061  pH  
*0.033  1.912  119912.691   6,�% )EC(  

*0.023  3.174  70.546  O% )Sand(  

ns 0.444  0.941  6.479  X, )Clay(  

*0.018  4.466  39.417  $A�� )Silt(  

ns 0.355  1.162  86595.4  $
!�M� )Potassium(  

**0.003  7.066  11.692  �->C )Phosphorus(  

** ��`�6,�# ,# }j$ 
���]� 99 �(�,# * ��`�6,�# ,# }j$ 
���]� 95 �(�,# ns ��`���f,�#  
significant-non ns: p<0.05; at Significant *: p<0.01; at Significant **:  

  

_�
!� �>�
�� O���
�� ����� �7
R O�� ���86
� 9�#
� 

�� (�#�# �7 ������ ,�(�� +#
� �	V. O��7 �	V � A��], 
T
d%� Q
R Z�`!� �� Q
R ���,+
8 9�#
� W��6("�$ � 

O��!�7 V k���� �� X���� .(�!>� �	
m,#�7 O��!��� 
,�(�� B�V � pH ,#  Q
RX���� � O��!�7 V ,# 9�#
� 
W��6("�$ +(�
�� (%. 9�#
� ��W��. O��!�7 ,�(�� �->C 

�, A%�#. 
�� O�� ���86
� ���# ;� O�� .�l� h<!R� 
��`�6,�# +(�
�� .(�� ������ (�,# O% � ����7 (�,# 

A��$ ,# �����6
� Q
R ���,+
8 9�#
� �L�% ��A$# (�V. 
.X���� O��!��� O���
�� ;� x�y^� 6��
� � pH Q
R 

�, A%�#  �(�) 4(.  
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 �(� 4- �>�
�� O���
�� )± +
d!%� `�(,
� 6
��!��,
� Q
R O�� ���86
� a�!^� 9�#
� ).spp Amygdalus(  
species Amygdalus different between parameters soil of )error standard ±( omparisonc Mean .4 Table  

9�#
� W��6("�$  
elaeagnifolia A.  

9�#
� �L�%  
orientalis A. 

X����  
lycioides A. 

9�#
� ��W��  
arabica A.  

(m�� +;�(��6��8  
Unit  

��~!� Q
R )variable Soil( 

 41.51±a 7.83   31.36±ab 6    22.27±b 2.19    31.84±ab 4.48   %  A��], T
d%� )moisture aturationS(  

 17.2±b 6.98   20.85±ab 3.45    32.8±a 1.58    32.75±a 4.84   %  B�V )carbonate Calcium(  

 1.29±b 0.07   1.44±b 0.06    2.64±a 0.35    1.7±b 0.18   3g/cm  ;� x�y^� 6��
� )density Bulk(  

 2.76±a 0.4    2.39±ab 0.47    1.4±b 0.33    1.86±ab 0.15   %  O��7 	V� )carbon Organic(  

 0.27±a 0.04   0.22±a 0.05    0.21±a 0.05    0.19±a 0.01   %  q��!�� �7 )nitrogen Total(  

 4.76±a 0.69   3.79±ab 1    2.42±b 0.58    3.29±ab 0.27   %  +#
� �	V )matter Organic(  

 7.53±b 0.06   7.62±ab 0.04    7.77±a 0.01    7.55±b 0.06  -  pH  

 7.77±a1.41   6.17±a.141    7.17±a 0.67    4.23±b1.11  ds/m 6,�% )EC(  

 61.8±ab 2.36   64.8±a 3.2    57.1±b 0.4    57.2±b 1.32   %  O% )Sand(  

 23.4±a 1.79   22.6±a 1.33    24±a 0.52    25.3±a 0.48   %  X, )Clay(  

 14.8±ab 0.6    12.6±b 2    18.9±a 0.62    17.5±a 1.44   %  A��$ )Silt(  

 1013±a 124.18   988.8±a 184.4    750.4±a 46.61    803.2±a 89.39   mg/kg  $
!��M )Potassium(  

 10.45±a 0.42   9.99±a 0.18    9.81±a 0.12    7.08±b 1.04   mg/kg  �->C )Phosphorus(  
h�m6
� ��
-!� O��U ,# �� �j$ 
��+(��# h<!R� ��`�,�# ,# }j$ 
���]� 95 (�,# .(�!>�  

.(P<0.05) means between difference significant a indicate row each in letters Different 

  

 (�,#�!>�J�� ���,6
� 
!R,# Y�� 9�#
� 
� AMF  
_�
!� ��J"� Y�
�,�� B��C�] 
�� #�# �7 ���86
� 

a�!^� 9�#
� �l�;� (�,# �!>�J��. h<!R� ��`�6,�# M�
� 

(�!%�(� )0.209<p ,3df= ,40.132MS=(. 6���
y� ;� 
�!>�J�� ���, ���86
� 9�#
� #,�� �`	
j� 
� AMF ,# �:% 

2 �r�,� +(% .A$�  
 

  

,*- 2- �#$�%&� '(�) �%�(�*�� (8�*9�:(5 �: 21�( 2��;��� <�#=� >�
�:   
 species Amygdalus different of roots the with symbiosis fungi mycorrhizal rbuscularA .2 Figure  
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,*- 3- (�?9� �7�: �� 2��;��� '(�) ��%�(�*� (8�*9�:(5 �9�!-��	�- 

ifung mycorrhizal arbuscular of species identified some from sSpore .3 Figure 
 F. g) constrictum, F. f) ,geosporum F. e) caledonium, Funneliformis d) infrequens, Entrophospora c) koskei, A. b) ,gedanensis Acaulospora a)

 Rh. n) clarus, Rh. m) aggregatum, Rhizophagus l) veroculosum, G. k) macrocarpum, G. j) deserticola, Glomus i) ,xanthium F. h) ,mosseae
.nanolumen .G r) and constrictum F. q) ,aurea Dominikia p) fasiculatum, Rh. o) intraradices,  

  

 X
$���
!�_� ��J"� Y�
�,�� B��C�]. ��
-� ��`�,�# 
�O� ���86
� a�!^� 9�#
� �l�;� O���
�� M7��� ,�[$� 
)018/0=p.( 
�f6 ���8�6 )041/0=p( � gR
% T��� 

��
%- ���� )003/0=p( ,# ���86
� AMF A%�# #���. 

M7��� ,�[$�6
� AMF ,# 9�#
� ��W�� �O��!�� ,�(�� � ,# 
X���� � 9�#
� L�%� �!�7O� ,�(�� �, ��#�R x
y!R� #�#(� 
�:%) 4-(a	�. 
�f6 ���86� O�� K,
L
� ,# 9�#
� ��W�� � 

X���� ��e���� �O��!�� � �!�7O� ,�(�� #�� �:%) 4-(\. 
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9�#
� ��.W�� �O��!�� ,�(�� gR
% T��� ��
%- ���� 
AMF �, J�� ��#�R x
y!R� .#�# �	
m,#�7 ;� O�� �l� O�� 

���86
� ���# .9�#
� h<!R� �`��,�#6 +(�
�� (�� )�:% 
4-�(. _�
!� ���# 
�� #�# �7 O���
�� gR
%6
� T��� 

�>[��$ )203/0=p( � �!R���:� ���
� )248/0=p(  ,#
K,
L,�7H� 6
� O�� ���86
� a�!^� .9�#
� h<!R� ��`� -

6,�# (�!%�(�.  

  

  

,*- 4- �A��2$ ��0���B ����" (�?9� (<3�)� �!E� 2��;�� (F) � G7�-  �!" ����-- ���! (H) (
 '(�)��� ��(�*�% (8�*9�:(5 

)AMF( :�B 2��;��� <�#=� >�
�: 

I�J��� K���#� "8B� (
 �� (�
�&� ��1�	�!�
 IL#7� !���(�
 (
 M49 &N���!� 95 �Q(
 .�!#$� 

 of (c) index diversity Wiener–Shannon and (b) richness species ),a( density spores' of omparisonc Mean .4 Figure
species Amygdalus different between (AMF) fungi mycorrhizal arbuscular 

.(P<0.05) means between difference significant a indicate chart each in letters Different 

  

_�
!� k���� �� �d$
�� e��� �!>d��� ��$�� �O� 
�8���6
� �:�J�C � %��
��� Q
R 
� M7��� `��A� 
,�[$�6
� AMF � (�,# ��7��$�J� ���,6
� 9�#
� ,# 
 �(� 4 +(�V .A$� M7��� `��A� ,�[$�6
� K,
L6
� 

�6J�,�:� 
� ,�(�� �->C � (�,# O% Q
R. �!>d��� -��� 
� 
� (�,# X,. �!>d��� Adi� � �`��6,�# (�!%�#. 

�	
m,#�7 (�,# ��$�J���7 ���, 
� ���B� ;� 6
���~!� 
.Q
R ��!>d�� ��`�6,�# 
�� .#�(� 

e��� �!>d��� ��$��  O���8���6
� �:�J�C- 
gR
% 
� Q
R ��
���% 6
�T��� ;�!>� K,
L
�6  J�,�:��

 ,U�:$��,VJ��A>� 
�  9�#
�  �(� ,#5 �7 #�# 
�� 
gR
% ��
% T���- ����  
� ,�(���->C  Q
R X, (�,# �

�� e�����!>d��� -����`� Adi� � �.O��c�� .A%�# ,�# 

�f6 ���8�6 K,
L O�� 
� 
�pH � ,�%.6 ���!>d� -�� � �
 
�6��
� x�y^� ;� Adi� ��!>d�� .Q
R � ��`�6,�# 

#�# 
�� .��`� �-�� ��!>d�� gR
% O�� 6,�# T���
$,# �>[�� AMF  
�,�%6 (% +(�
�� Q
R. O��
� . 
m

��� 
� ���
� �!R���:� gR
% ;� 9�(7�8���6
� �:�J�C- 
��`� ��!>d�� .Q
R ��
���%.(�!%�(� 6,�#  
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 �(� 4- ��!>d�� O�� �8���6
� :�J�C�- ��
���% Q
R 
� M7��� ,�[$� K,
L6
� J�,�:�� ,U�:$��,V � ��$�J���7 ���,6
� 9�#
�  
 and fungi mycorrhizal arbuscular of density spore with properties chemical-physico soil between Correlation .4 Table

Amygdalus of colonization root  

B�V  
carbonate Calcium  

�q��!� �7  
nitrogen Total  

$
!�M�  
Potassium  

O��7 	V�  
carbon Organic  

�->C  
Phosphorus  

6,�%  
EC  

pH  ��~!�  
ariableV  

0.238  0.208–  0.389–  0.308–  *0.48–  0.374–  0.038– 
M7��� ,�[$�  

density Spore 

0.225  0.198  0.005–  0.082–  0.281–  0.049  0.082  (�,# ��7��$�J� 

percentage Colonization 

A��], T
d%�   
 moisture aturationS  

;� x�y^� ��
�6   
density Bulk  

+#
� 	V�  
matter rganicO  

$A��  
Silt  

O%  
Sand  

X,  
Clay  

��~!�  
Variable  

0.211–  0.103  0.334–  0.332  *0.452–  *0.447  M7��� ,�[$�  
density Spore  

0.019  0.256  0.014–  0.226  0.133–  0.041–  (�,# ��7��$�J� 

percentage Colonization  
* ��`�6,�# ,# }j$ 
���]� 95 (�,# p<0.05 at Significant *:  

  

 �(� 5- �!>d��� �8���6
� �:�J�C- ��
���% Q
R 
� T��� ;�!>� K,
L
�6 J�,�:�� ,U�:$��,V A>�J�� 
� 9�#
�   
 with symbiotic fungi mycorrhizal arbuscular of biodiversity with properties chemical-ophysic soil between Correlation -5 Table

Amygdalus 

B�V  
carbonate Calcium  

q��!�� �7  
 nitrogen Total  

M�$
!�  
Potassium  

O��7 �	V  
carbon Organic  

�->C  
 Phosphorus  

6,�%  
 EC  

pH  gR
% T��� �!>�;  
index versityBio  

0.06  0.038–  0.162–  0.138–  *0.385–  0.394–  0.15– 
gR
% ��
%- ����  

index Wiener–Shannon  

0.079  0.166  0.109–  0.088  0.163–  *0.275–  0.19–  gR
% $�>[��  
index Simpson  

0.239 0.174 0.076– 0.006 0.257– 0.013– 0.019– 
gR
% �!R���:� ���
�  

index evenness Pielou's  

0.09 0.271– 0.161– 0.046 0.005 *0.357– *0.321– 

�f6 ���8�6  

richness peciesS  
A��], T
d%�   
moisture aturationS  

;� x�y^� 6��
�   
density Bulk  

+#
� �	V  
matter rganicO  

A��$  
Silt  

O%  
Sand  

X,  
Clay  

gR
% T��� �!>�;  
Bioversity index  

0.111–   0.142  0.179–  0.081   0.187–  *0.277  gR
% ��
%- ����  
index Wiener–Shannon  

0.111–  0.131–  0.012  0.148–  0.122  0.045–  gR
% $�>[��  
index Simpson  

.060– 0.074 0.093 0.019 0.059 0.151– 
gR
% �!R���:� ���
�  

index evenness Pielou's  

.2050– *0.342 0.037– 0.046– 0.03– 0.128 

�f6 ���8�6  

richness peciesS  
* ��`�6,�# ,# }j$ 
���]� 95 (�,# p<0.05 at Significant *:  



 (�� ���� ����� � ���� �
����� ���� �����30 +,
�% 3   253  

 

���  

_�
!� S���� ��
m 7
m� ;� ��
-� #�(`� � T�� AMF 

� A>�J�� ���86
� a�!^� 9�#
� #��. ��,�]6�7 19 ���8 

K,
L ,# 9�#
� W��("�$6. 25 ���8 ,# 9�#
� L�%.� 26 ���8 
 ,#X���� � 28 ���8 ,# 9�#
� ��W�� 
$
�%�� .(�(% 

Jafarian )2017( �
 
$
�%�� K,
L
�6 �J�,�:� A>�J�� 

� �R�� ���86
� �!R,# � �c!R,#�6 ,# Q
R
�6 :�V� 


!$� .9<�� ,�vm 26 ���8 Z�`!� �� z�� Y�� AMF 
A>�J�� 
� 9�#
� ��W�� �, G,�J8 (�#�7. O�� _�
!� 
� 

�!C
�6
� S���� S���, ,# 19 ���8 �
%�  G.

nanolumen. arenarium G.. .sp Glomus.  G.
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Abstract  

    The symbiosis of mycorrhizal fungi with plant roots is one of the most important symbiotic 

relationships in soil. In this study, biodiversity and symbiosis of arbuscular mycorrhizal fungi 

(AMF) with Amygdalus arabica Olivier, A. lycioides Spach, A. elaeagnifolia Spach and A. 

orientalis Mill. were investigated in three sites in Ilam province. After extracting soil samples 

from a depth of 0-30 cm, spores of mycorrhizal fungi were separated by the wet sieving method 

and the fungi were identified based on the morphological characteristics of the spores. The results 

revealed 34 different species of AMF belonging to 10 different genera. The highest biodiversity 

of fungi (28 species) was observed in A. arabica. In addition, 19 AMF species in A. elaeagnifolia, 

25 in A. orientalis and 26 in A. Lycioides were identified. Moreover, the lomus with 49% and G. 

nanolumen with 21% were of the highest relative frequency of AMF genus and species among all 

the tree species, respectively. Significant differences were observed between Amygdalus species 

in terms of spore density, species richness and Shannon–Wiener diversity index of AMF. So that 

most of the three indices were observed in A. arabica. Also, spore density showed a negative 

correlation with soil sand percentage and phosphorus amount, as well as a positive correlation 

with soil clay percentage. 

 

Keywords: Arbuscular mycorrhizal fungi, colonization, semi-arid region, species richness. 

 


