
 

155 

 

Journal of Animal Biology, Winter 2025; 17(2):155-166 

ISSN: 1735-9724 

Research Article 
 
 

 

Investigating the Effect of Soil and Fodder Macro Elements on the 

Serum Levels of Macro Elements of Sheep Grazing in Pastures of 

Golestan Province 

 
Jalal-e-din Khallizadeh1*, Mohammad Asadi2  

 
1- Department of Soil Science, Gorgan University of Agricultural Sciences and Natural Resources, 

Gorgan, Iran 

2- Department of Animal and Poultry Nutrition, Golestan Agricultural and Natural Resources Research 

and Education Center, Gorgan, Iran 

*Corresponding author: jalal.addinn@gmail.com 

Received: 21 October 2024                                 Accepted: 26 December 2024 

DOI: 10.60833/ascij.2025.1187831 

 

Abstract 

Every year, many cases of clinical diseases caused by the lack of mineral elements in 

sheep are reported in Golestan province; while researches related to soil and plant 

elements and their interaction effects on livestock in the region are limited. The aim of 

the present study is to investigate the effect of soil and fodder macro elements on the 

serum levels of macro elements of sheep grazing in pastures of Golestan province. For 

this purpose, 50 soil samples, pasture fodder and sheep blood serum samples from 5 

regions were collected and tested. The results showed that there was a significant 

difference in the amounts of organic carbon, phosphorus, magnesium and potassium of 

soil samples in case study pastures (p < 0.05), so that the highest amount of these 

elements was found in the pasture of Qoranaq. While the amounts of calcium, sulfur, 

sodium and chlorine in soil samples were not significantly different among different 

pastures. A significant difference was observed in the amounts of phosphorus, 

magnesium and potassium of plant samples in different pastures (p < 0.05), but there 

was no significant difference in the amounts of calcium, sulfur, sodium and chlorine in 

these pastures. A significant difference was found in the concentration of phosphorus 

and magnesium in the blood serum of grazing sheep in different pastures (p < 0.05), so 

that the concentration of phosphorus in the blood serum of grazing sheep in Qoranaq 

region was higher than that of sheep in other pastures, and also the concentration of 

magnesium in the blood serum of grazing sheep in Haji Goshan region was lower. It 

was from sheep of other pastures (p < 0.05). While there was no significant difference 

in the concentration of calcium, potassium, sulfur, sodium and chlorine in the blood of 

grazing sheep in different pastures. In general, the results showed that the amount of 

mineral elements of soil and pasture plants can influence the status of serum mineral 

elements of grazing sheep in Golestan pastures. 

 
Keywords: Soil, Pasture fodder, Blood parameters, Ewe, Macro mineral. 

  

 



�������	
 ���
 ������ ��� ������� ��� ������ �1403 "�#�$ �166-155 ���(� ��)� �* ���) 

 

156 

 

  

�+,�� +$�	- ��+� .�/� ��� +0 12�3- � 4�( �+,�� +$�	- +���5� +6) ���+0 ��  �)�	���7

)+8 �#9� ����37 ����) :9)+�  

�;���( <��*) �*��)�1* ����) �#�2  

1- ���	 
���� ���� ����� 
���� ���� � ������  ���	 ��!�"#$ %&�'�#�(# %  

2-  ���� %���� � �#$ *(+,-
���� ���� � ������  .���/ � 0�1�12- 3 ��	��45�� ��4�#�#�(# %����� %  
*6�75� 0��-�8� :jalal.addinn@gmail.com  

    ::;�(�$ <(��-30/07/1403                           :.�(+B <(��-06/10/1403 

DOI: 10.60833/ascij.2025.1187831 

��?@8 

 *"C�� �$�(� $�#�����D�� �#�E�	 $��D  �# 
F�" 
�G�� ��H 
� .�#3� ��45�� ��4�# �$ �#�I��� �$ 
"��� �$ J$�F

KH�LB *8�G�M �� *N�#� �$ �H 0#�O# � ���� � &�' �E�	 P��14��#$ �� ��"/:�# $��2� *1N� ��H.  �# Q�H �R�M S�G�N�

����
 $�1� �O#�( �� �� *;��	 � &�' �� �� �E�	� ��� T�N�
 ��45�� ��4�# �-#�� �$ #�U :2- �#�I��� �� �� �E�	 


� .�F�� �$ *  $#$ ���" W(�4" �($�1�*"�D" X���4B � X(3�� %�I5; %
G/ Y�� ���#�U �$ &�' ��H ��H*�G�N� $��� 0��I- %


���($�� ��H��� ��#$ )05/0p <( % %X�5�  �($�1� *8�G�M �$ .�F :;�( \�"�] ���#�U �$ �E�	 Y(# �#�1� Y(�-C�� *8(��N�

*"�D" ��  � X(�� %$�������#�U Y�� �$ &�' ��H
�� 0��I- ^�4_� ��H .:F#�" ��#$ �($�1�*"�D" X���4B � X(3�� %�I5; -

���#�U �$ 
H��� ��H
�� 0��I- %^�4_� ��H�($�� ��H��� ��#$ )05/0p <( ���#�U Y(# �$ ��# %$���� %X�5�  �($�1� �H

*"�D" ��  � X(��
�� Q`4'# 
H��� ��H.:F#�" ��#$ :a�b �$  �-#�� �$ �� #�U �#�I��� ��' ��� X(3�� � �I5;


�� 0��I- ^�4_� �F :;�( ��#$)05/0 p < (:a�b *8(��N� �] *1N� �$ �� #�U �#�I��� ��' ��� �I5; �# �4��� \�"

���#�U �(�� �#�I���:a�b Y�cDH � $�� �H  �#�I��� �# �4D  ��F�] 
d�M *1N� �$ �� #�U �#�I��� ��' ��� X(3��

���#�U �(�� $�� �H)05/0p < .(:a�b �$ *8�G�M �$  �$ �� #�U �#�I��� ��' ��� ��  � X(�� %$���� %X���4B %X�5� 

 0��I- ^�4_� �-#��
�� .��" ��H��� ��#$*  $#$ ���" W(�4" 
�  :G�M �$  
�-�� ��H��� � &�' 
"��� �E�	 �#3��

 
"��� �E�	 :��R� �� �"#�4����� K�� �-#�� �$ �� #�U ��H��45�� �Oe� �F��.  

"�3, :��?3, *f�#�; %
�-�� *;��	 %&�'��H��H  %
"�'K��.6#��� �� �� %  

 1��5�  

�� # �-#���X45��H D��
 �1- *  �45H(g�� 30  �E�$

�� :M�5� �#�Y 
� P�8�- #� �H$D�� ���� �
 

#��� G�-�� � h�- �# :i�IM � �#$ *;��	(45
  �45H

)4,- .(��0#� #�H � j/
( G��; ��:��H  k�� ���

���� KH� ��� � �# � �-#���Y *"�� h�- Y4;��# 

�� #�X45��H �-��
 ) :�# ��F11 %37G�- .(�0#� 

��H�
 �b �� *"���# � �$(�L
 ���#
  �45H �-#��

# �(Y � �$(�L
 �
�"#�-  $�8�D	 � ��4'��

�� #�X45��H �-��
 ) �  l8�� #�39 %42.( 

5G 0`;
 #�#$ ��45�� ��4�#� # �� �-#��DH�4
  

���� ���	
��� ������� ����� ���
 ����� ������ 1403 � "�#�$166-155 

ISSN:  9724-1735  

�B��CD 1*�5� 



�������	
 ���
 ������ ��� ������� ��� ������ �1403 "�#�$ �166-155 ���(� ��)� �* ���) 

 

157 

 

�
�F��  * (8
 �E# �#
(�-Y �/ $���� �H ���-Y 

#�U � *;��	� �#$�H :�# .�$ ��4�# ��45�� � *� 

(��L 5G 0`; �-#�� �$
 ��4���F %*G`  *�G�N��#  ��

�� �$ �-#�� h�- � :��� *� *d�-�* ���#3  �E�	

"���
 � � &�'���H� �-��
 �R� �� �/ n��-�# ��: 

�o-�Y  �E�	"���
 �#$ �$��H  *  �-#�� �$ �� #�U

� �# p1;���H� �-��
 *��#�	 ��� *(+,- �$�I4�# 
� -

%�   $�#$ 0���R Y(#���� %:�# *4;�!" ��f"#

12-�-�1
 �� Y(# �$�* � � ��f"#��#3 ��� 0�	`�#
% 

*1N��# �� �
 .���( K(#3;# n��-�# Y(# �$ � n��-�#�Y 

�42�(0� "��� �E�	 �$�� q�4�$ �$ �
  &�' �$

 �- ���0�� "���
 � �$���H� #�42� �� "��� $#��
 

M *� * �0�"#� � P14�
$�F 5����  �- .:�# X���k 

"���
 ����H� *;��	�# Oo- :2-�� &�' P�#�	 -���� 

 *�Dd �#pH �8H� %&�'
% H$$� 
% �*"���H 

 *;��	 r��� � *;��	�#�] �
��$� )20"��� $#�� .(
 

G�- $�8�D	 �� ^�4_��� �s�
 ��- *� �� �#�_�"
( 

(�  �- �$�k $ �E�	 ��(�! Oo-�� �
%�"�#+� �#$�H 

gC�D�� ���4� "��� $#��
 *;��	 � &#��' �# #� $�' -


(�H � Q�t� * 
�  � :�$ *�
�"��/ )41 � (

���#3 #��$ "���
 �/�H :2- �Oo-� ��#�	
  *  :�#

���#3 "��� $#��
 ����H� �- #���Y �
%�   ��D- :a�b

"��� $#��
  �$�#$�H � �M �-($�� ) :P��	 ���U *�i (

-�"u�v ��%�� )ii) %&�' �E�	 (iii) � #�H � j/ (vi (

!45� �#$ r��� *�M��
 $�#$ )38.( �$ ���� #(Y 

��D	 K1" &�' %P�#�	�# G�- �$��  :�`� ��#$ 

#(�I �
%�  �(#� �#$�H +,� $#���  &#��' �# #� $�'

� :�$ *� *;��	 �
�"��/ +,� $#�� $�' *��" *� * � 

� :�$ *� &�' �# #�
 �"��/)15 � &�' K1" .(

*(+,- :�I� �# ��H��� �� *d�- *� �:�`  �#$ ��G�- �

� X�� ���5�
�F��  0��I4� �!($ ��8� *� 
"�8� �# �

:�# )41(��#�	 .
  �- �� * �k "��� $#��
  �$

����H� Oo-�� �
�/ �F� P2� *� *45� �"�#+��H �5��� 

�  ��� *� � �45H 0��I4�
  �-�k F�D��
( ����H� 

� �M �-($�� Oo- :2-�� -#x y#�'
  :�# &�'

)17# �� .((Y "��� $#�� ��D- :�# Y8D� 6�M
  $���

"��� ��- �-#�� *;��	 �# #�U :2- �#�I����Y  $��"

)13# %((Y � h�R��
�"#�- �R �F� z	���^ 

M�0�"#� G�- 0`8�� ��� �s�
 4M
 "���
  *R�	 * 

;�  *;��	
 �F��% � � $�F
�"#�- 145��g�D  $��D  ��

"��� $#��
 F�"
 "��� $#�� X  :a�b �#
  &�' �$

*;��	 �) �F�� p�-�� �H15.( �E�	 5� �%X ��3(%X 

��4B %�I5;�%X ��(%X  �4�5" �#�1� *� $���� � �� 

�($�� #��� �#$�H $��� "��� #�� *  �45H� M��#� 

DH#�: M�-�
 )  �"�#$235�  .(�X � � �I5; %�3(X  �$

G���4��X5 �i�(^ �����
  %�"�#$ ���	 *�(8
  �#

X��(�-Y �i�(^ �/�H : ���� �$ ��D4'�� �#�_4�# 

� �#�"$�H 
��F�� )38cDH .(�Y 5�  �E�	�X  �

��3(X #���  �$�  6��;({ ��� 3"/(X�H "�3  3|�M

DH#�: �
J�F�� 5�  g`s��X 6��;3"/ �� (X��H 

D}H
 �-)(5~�YcDH � (�Y 3"/(X��H G���4��X5 

��"�
  ����- *�Dd �#��� #�� * �  $�1�"#��'  X��

� %:�#
�F�� � ��3(X �H��-�I5;� �]�|�
% u�#(�H�� 

  ���H�� � 6��; #�
�  )315�  .(�X � ��3(X  ��`	

# ��(Y #��� �2-({ H�� ���1"# � j�t	#�*c�H "�3 

���R� ) �45H23Y(# �# *4F+� .(�H �5� X  ��N�

� 
 +Bx�I" ��(�� 6����H �Oo-�  kd�� � *4F#$

6��� &�4�� �#�d �# $#�� 6�14"#�H 
�$�F *  �I5; .

M ��� �$��#�  �- P8F *� p1;�0�� �#�� 

�I5;�-��#({ (:;� �
%$�F  ��D4'�� �$

�#�7� �"��%{ -��B �I5;��H� 4~B�I5; ���H�  �

5����� 3"/ �#(X�H #���� � $�#$ : ����(Y #��� 

/�;(�H�� M�-�
 DH# �#�: ��$��  :�# �#$��'��

)8 %31# �� ��`	 .((Y �I5; 'x � 6�14"# �$��� u�"#� 

���# K1"
 �� � ��' �$ � $�#$(0�� G��� ���$
 

"/ �#�	 *���� i��*I �48G# ��� ��#�-(8
  ���	 �� #�



�������	
 ���
 ������ ��� ������� ��� ������ �1403 "�#�$ �166-155 ���(� ��)� �* ���) 

 

158 

 

�#$) $38�� �E�	 .((%X ��4B�X � ��  �#��  �IM

3D�# ���;� ��(0�� $�d�� � ���� �#��  ��� �

���R� �
J�F�� cDH�Y �� $�d�(X  �� ���-

��4B�X #��� �C�B(�#3��� 6��� ���b��H �t	
  �

�2-({ �H��-� "`}	
 ���R� ) :�#31 %35  .(

#(Y ��D	 X�� �t	 �$�# "�3 5"�4B �IM �$�P  ���b

6����H %�"�#$ �$ �4"*f +,� $#�� 6�14"# ��� O�-�� 

�45H �#+� )18cDH .(�Y ��4B�X 3"/ ��  6��;(X-

��H G���4��X5 H��� �0#�� ��U �
 "�3 �
�F��  �

" �� �3 3"/�  �#�	 *�(X �/ �IG/��`  �$ q#�8"�B

K #���H 3"/(D
 #�� � $�#$ : ����� G�-�� �#�� 

�� (��({ " �����3 ���R� :�# )31 %38( . 0`;

5G
 #�#$ ��45�� ��4�#� # �� �-#��DH�4
 �
�F��  * 

(8
 �E# �#
(�-Y �/ $���� �H ���-Y #�U � *;��	��� 

�#$ :�# .�$ ��4�# ��45�� � *� (��L  0`; �-#�� �$

5G
 ��4���F %*G`  *�G�N��#  � :��� *� *d�- ��

�� �$ �-#�� h�-�* ���#3 "��� �E�	
  � &�'

����H� �-��
 �R� �� �/ n��-�# ��: �o-�Y  �E�	

"���
 �#$ �$��H  �# p1; *  �-#�� �$ �� #�U

����H� �-��
 *��#�	 ��� *(+,- �$�I4�# 
�%�  

12- $�#$ 0���R Y(#���� %:�# *4;�!" ��f"#�-�1
 

�� Y(# �$�* � � ��f"#��#3 ��� 0�	`�#
% *1N��#  �

��
 .���( K(#3;# n��-�# Y(# �$  *  Y(# *� *d�- ��

*(+,- :�I�  � &�' K1"�# H����� �� �:�`  �

� X�� ���5� �#$ ��G�-
%�F��  Q�H �� �R�M KH�LB

 ��� �� *;��	 � &�' �� �� �E�	 �($�1� �O# 
����

 �$ #�U :2- �#�I��� �� �� �E�	 
��� T�N�

 .:;�� 0��E ��45�� ��4�# �-#��  

E�� � �)����  

:��)�+0 1���  ���� Pt; ��� $#$�' �$ *�G�N� Y(#

 6��1402  $#��- %:;�� ��f"# *G`  ��4���F �$50 

 �# &�' *"�D"5  *G`  ��4���F ^�4_� *1N�

 %\�"�] %�� 
c� %\#��� 
�( %6�-�U \/ ��H�4���)

 *1N� �H �# (��F�] 
d�M10  *�E�; *� *"�D"500 

 �D	 �# �4�15-0  *"�D" �H ���) &�' ��4� 
4"��

250  (���" ��3 $#��- 50  *"�D"G�� *;��	�-�� �
  * 

 �-�k !DH
  �#*"��*;��	 ��H�# �"$��  ���)

 ��F {���' {�' *"�D" �H50  (������Y U��� 

�# lB � *45����% #��� ��#�"#���� $�1�(� �E�	 

 *� ��  � X(�� %$���� %X���4B %X(3�� %�I5; %X�5� 

 J�"�F P14� ��!�(���/cDH�Y  $#��-50  *"�D"��' 

���� :2- ���� �#�I���
 *1N� �H) 10 q��( 

0��E *� *  ;$�t-
 ��# Q�H �� %�"�F j�_4"#(��
 

��� �#�1��� �� �E�	 
 ��' "�3 ���/ *�(��!� 

P14� $��(�:�# � x *� ��C . *  *DH�  �#�I���

�$�� *�G�N� $���� � Y� �� �G���K �# ({  6��

 �H �$ �#�I��� .���B .�"$��WB $��� *1N� 

*�G�N� 4� 0��E *�
 +,- �(*� �/ ��� *� �$ �H

�4� 
*� ����
 84� kG�b ��� *� %�R�M
  �-#�� *�

$��� ���� *�G�N� :�# �$��.  

 :4�( +$�	- � ���??
 "�?$�F( #�H �# lB

 %�$�  {G# � {�'� $��48G# .�� *� &�' .�H

*��F ���t	 �$ �#1:5 .�F �����#�"# j/ � &�' 

 .�� Y(# �$4  YG�# �$ #� &�' ���100 
��� ��4�G

 �#�1� � *4_(�20 
��� *;�R# �/ *� �N1� j/ �4�G

 � �$� 15  0�� *� l~� .�F �$#$ ��8- *1�]$1 

 0�� *� �/ �# ��� � �$#$ :M#�4�# :	��5  *1�]$

)100  � Q�E l~� � u��I(�4"�� (*1�]$ �$ ��$

) �F :|#�]10.( :����]:(#�H8G# ���t	 �$ 
8(�4

:(#�H ��!4�$ �# �$�I4�# �� h��F#W� 
8(�48G#

 ���$ �#�� �/ ��2t- � 6�4�f($25 
4"�� *d�$ $#��

) �F ��f"#10.( Y��  
8G#� .�� *� 
G/ &`�

 %��F T`E#�$ p��-0����  0���f� �$ X���4B

���"��/ p��- l~� � ��5 # ���b {(��IG�����# 

�" X�" 0�IG����; Q��� 0���f� �$ 6��



�������	
 ���
 ������ ��� ������� ��� ������ �1403 "�#�$ �166-155 ���(� ��)� �* ���) 

 

159 

 

 �F �����#�"# ����#�4�- .�� �� Y�G��4"�;�-��#

)25.( 0���  �E�$ X�5�  .�� �� ({H/) 6$���

) �F �����#�"# %$�� �� *;�R# ���# ����#�4�-27.( 

P��] �I5;���t	 �� &�' �$ j+d �� &�' ����


�0���  X(��5/0  �$ 
�/ �"� .�� *� � 6���"

 ��� 6��660  ��!4�$ �# �$�I4�# �� �4��"�"

) �F Y���- ��4��4;��48~�#26P��] X���4B .( j+d �

 &�' X(��0�4�# ��� 6���" {( ���"��/ 
s' .�H

���t	 �F :|#�] ��4��4; X��; ��!4�$ �� � ����

)14 .( .�� *� &�' X(3�� � X�5�  �E�	 :a�b

 �� l8�~D  P�8�- 
f��4�-EDTA  ��  :a�b �

 &�' �F Y���- ��1" 0#�4�" �� ����#�4�- .�� *�

)36 �$ � 
f� 0���  .�� *� &�' $���� .(

 ��� 6��420  :|#�] �4��4;�48~�# ��!4�$ �� �4��"�"

) �F36 .(  

12�3- +$�	- :H��/ :�d
 "��� �E�	 �#
  �$

*"�D"�H� *;��	�D�`B ��!4�$ �# %� :Id ��F

�1G#) 
(Agilent Technologies, 700 series ICP- 

OES, USA ($�� �$�I4�#(�*� .P]#�M ��a�  �$� 

Oo-�� ��#�"# 0#�x ��� E�t'�0� ��#�"#����  %��F

��D-
 *"�D"�H*;��	 � lB �# �/�%j� {G# �# 63 

���4���8 " .�F �$#$ ���	�X �# �$ �� #� *"�D" ����� 

4HClO � HF   :�5" *�4:10 "��I- Q��i �$
 

*� n���� XfM �# ���U��� �� � �$�  n��_�� 

*� Y8��� ��!4�$ 0�� 48  :	�� .�"�F �$#$ �#�]

*"�D" :;�� Y458F �# lB�H p��- #(Y �# �$�� 

6u 6��2��H� ;�IF
 *��$ .��/ :�$ *�M��  %���

��$�Y �# X}H��� {' �# ��� # P��  ��F(Y 

6��2� 6u*� �H���*� �# �$�� 3HNO  �4HClO  *�

 :�5"4:2 �* 0�� ��$ �$ :	�� �$�  150 -

1704"�� *d�$
$#�� �$ ��!4�$  :;�� ��f"# Y8���

4" * �*f #(Y Q�IF �$�� %X}H !"�
  �"� *  :�#

*"�D" �$ $�d�� �t	 h�" *� *45� �/ 0��I4�  .:�#

{' �# lB %*�#$# �$ YG�� �$ ��F�H� 50 ���
 -

G��4� �D	 ��0� ]��� ����  XfM *� �$�� %j/ ��50 

��"��� ;�E +b�  �� �
  YD-#�42 $�� Q�E(J� 

l~� *�E�;`� *"�D"#�� �H�  ��!4�$ �� ��"#�'ICP-

OES *� ��8G�;�H �"�F P14� )43(.  

��)��)7 :��( �+� +$�	- �+?*"�D" :�d ��' ��H

 �$�� �(�� �# $�� ��E �$ 
��� �E�	 ���� ��#�"#

 .�($�� +'#��' PD	 �# �$�I4�# �� ����*G�G ��H

*"�D" *�E�;`� � :;�� 0��E :8d�"� *� �H

 �$ �D�`B ����#�d ��a�3000  0�� *� ��$10 

 �$ �3(�; �$ K(���/ ��� �- � ��F u��I(�4"�� *1�]$

���$20- 
4"�� *d�$ .�F ��#��!" $#�� :a�b

5� �%X ��3(%X ��4B %�I5;�%X ��(%X  �� $���� � �� 

3�G�"/ ��!4�$ �# �$�I4�# �� $�' )SFT-526/King 

hawk-China(  �:� ��H  Y���- ����/ q��B : �F

�F )1(.  

9 � �B����G .+HI?3# ��)� ����G:��  0�	`�#

���/ �# PE�MK( ;$�t- g`��  T�� kG�] �$
  ��5 

 � ��D�-10  �#�8-��" �# �$�I4�# �������/ �#3;# SAS 

 K(#�(�1/9 )2004 .�($�� ����/ *(3f- ( 6�����/� 

�*� 0��E�( $�� �1� �0�5( �Y�!"���H  ����/ ��

 �-
 �� �N� �$
��#$ BW � �E�$  *���2�

 .�F ��f"# �����B 
!45�DH k(�R

  * Yij ��,4� �# ��H��� �H =

��#�"# $������� %µP  Y�!"��� = %Ti ��D�- �O# =i �# 

 �eij ��D�- *� n���� 
�(���/ ��N' �O# =i  �$ �#

 �#�8-j �# 
�.�F��  

 J����  

 *� n���� 0�	`�# $��� �-#�� &�' 0��E�t'

 6��d �$ K(���/ �$ �$�I4�#1  W(�4" .:�# ���/

 �$ *  $#$ ���" �($�1� � X(3�� %�I5; %
G/ Y�� 

*"�D" X���4B���#�U �$ &�' ��H %^�4_� ��H



�������	
 ���
 ������ ��� ������� ��� ������ �1403 "�#�$ �166-155 ���(� ��)� �* ���) 

 

160 

 


�� 0��I-�($�� ��H��� ��#$ )05/0p <( %

 \�"�] ���#�U �$ �E�	 Y(# �#�1� Y(�-C�� *8(��N�

 �-�� �$ � �F :;�( %
G/ Y��  �#�1� ��F�] 
d�M

 Y�cDH %:�# �$�� �#�1� Y(�4D  X(3�� � �I5;

 �(�� :�5" �� 
c� �-�� &�' �$ X���4B �#�1�

.:�# �$�� �4D  �-#��  %X�5�  �($�1� *8�G�M �$

*"�D" ��  � X(�� %$����' ��H���#�U Y�� �$ &� -


�� 0��I- ^�4_� ��H :F#�" ��#$)05/0 p >( .

*;��	 �� �� �E�	 *� n���� 0�	`�# 
�-�� ��H

 6��d �$ K(���/ $��� ����2  W(�4" .:�# ���/

 *  $#$ ���" �($�1�*"�D" X���4B � X(3�� %�I5; ��H

���#�U �$ 
H���
�� 0��I- %^�4_� ��H ��#$

�($�� ��H��� )05/0p <(  �#�1� Y(�-C�� *8(��N�

 ��H��� �$ � �F :;�( \�"�] ���#�U �$ �E�	 Y(#

*;��	 X(3�� � �I5; �#�1� ��F�] 
d�M �-�� �#

 �$ X���4B �#�1� Y�cDH %:�# �$�� �#�1� Y(�4D 

 �$�� �4D  �-#�� �(�� *� :�5" �� 
c� �-�� *;��	

���#�U Y(# �$ ��# .:�#X�5�  �($�1� �H %$���� %

*"�D" ��  � X(��
�� Q`4'# 
H��� ��H ��#$

 :F#�")05/0 p >(.  �� �� �E�	 *� n���� 0�	`�# 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 6��d �$ K(���/ $��� ���� ��#�U �#�I��� ���

3 :a�b �$ .:�# ���/  ��' ��� X(3�� � �I5;


�� 0��I- ^�4_� �-#�� �$ �� #�U �#�I��� -

 ��#$ �F :;�()05/0p <( :a�b *8(��N�  �I5;

 �4��� \�"�] *1N� �$ �� #�U �#�I��� ��' ���

���#�U �(�� �#�I��� �#:a�b Y�cDH � $�� �H 

 *1N� �$ �� #�U �#�I��� ��' ��� X(3��

���#�U �(�� �#�I��� �# �4D  ��F�] 
d�M $�� �H

)05/0p <( .:a�b �$ *8�G�M �$ �4B %X�5�  %X��

 �� #�U �#�I��� ��' ��� ��  � X(�� %$����


�� 0��I- ^�4_� �-#�� �$ ��" ��H��� ��#$

)05/0 p >(.  
"������ *N�#� *� n���� 0�	`�#

 6��d �$ �#$ � �-�� %&�' Y�� �� �� �E�	4  ���/

 ���� � &�' Y�� 
!45�DH �#�1� Y(�4��� .:�#

) �I5; �E�	 �$ �-#��1867/0=2R%(  X���4B

)1746/0=2R) X(3�� � (1341/0=2R ��H��� (

 �-#�� ���� � �#$ Y�� 
!45�DH �#�1� Y(�4��� .�($��

) X(3�� *� n����2355/0=2R �#�1� Y(�4��� � (

 �I5; *� n���� &�' � �#$ Y�� 
!45�DH

)2918/0=2R.:�# �$�� (  



�������	
 ���
 ������ ��� ������� ��� ������ �1403 "�#�$ �166-155 ���(� ��)� �* ���) 

 

161 

 

 6��d1- 0��E�t' � �E�	 :a�b ��� � ��45�� ��4�# ^�4_� �-#�� ��H &�' �$ 

Table 1- Characteristics and concentration of macro elements in the soils of different pastures of Golestan 

province 

Mineral Unit 
Pasture name 

SEM p Agh 

Chatal 
Ghernagh 

Haji 

Ghoshan 

Yelli 

Badragh 
Gachi Su 

EC dS/m 2.40 2.14 2.44 2.13 2.91 0.613 0.0688 

pH - 7.81 7.68 7.64 7.77 7.69 0.277 0.6320 

CaCO3 % 19.26 19.60 19.47 19.87 19.16 0.769 0.2696 

OC % 1.65bc 2.27a 1.12d 1.86b 1.36cd 0.311 0.0001 

Ca 

mg/Kg 

2815.90 2684.30 2741.20 2785.80 2717.60 123.755 0.1443 

P 14.99b 18.03a 10.65c 15.29b 13.11b 1.748 0.0001 

Mg 1476.80a 1493.60a 1288.80b 1517.80a 1587.20a 145.48 0.0007 

K 372.60a 381.70a 326.90bc 354.20ab 303.70c 31.472 0.0001 

S 497.70 446.70 496.80 492.80 463.10 28.380 0.3829 

Na 56.91 63.45 55.71 65.05 57.06 5.722 0.2716 

Cl 55.79 58.80 63.64 55.51 60.38 7.021 0.5380 

  

 6��d2- ��45�� ��4�# ^�4_� �-#�� ��H��� �$ �� �� �E�	 :a�b  
Table 2- Concentration of macro elements in plants of different pastures of Golestan province 

Mineral unit 

Pasture name 

SEM p Agh 

Chatal 
Ghernagh 

Haji 

Ghoshan 

Yelli 

Badragh 
Gachi Su 

Ca 

% 

0.58 0.58 0.60 0.61 0.57 0.055 0.4937 

P 0.38b 0.43a 0.33c 0.39b 0.38b 0.061 0.0023 

Mg 0.25a 0.27a 0.20b 0.25a 0.26a 0.036 0.0483 

K 1.44a 1.44a 1.33ab 1.45a 1.23b 0.136 0.0413 

S 0.26 0.25 0.24 0.26 0.24 0.031 0.4085 

Na 0.13 0.15 0.14 0.14 0.14 0.021 0.6230 

Cl 0.04 0.05 0.05 0.06 0.04 0.027 0.5245 

 

 6��d3- ���F �#�I��� ��' ��� �$ �� �� �E�	 :a�b  
Table 3- The concentration of macro elements in the blood serum of dairy sheep 

Mineral unit 
Pasture name 

SEM p Agh 

Chatal 
Ghernagh 

Haji 

Ghoshan 

Yelli 

Badragh 
Gachi Su 

Ca mg/dl 11.43 11.09 11.08 11.37 11.22 0.582 0.5671 

P mg/dl 6.18b 7.15a 5.63c 6.21b 6.25b 0.347 0.0434 

Mg mg/dl 1.54a 1.54a 1.27b 1.54a 1.53a 0.111 0.5469 

K mg/dl 4.99 5.01 5.04 5 4.98 0.172 0.9313 

S µg/dl 0.36 0.35 0.38 0.36 0.35 0.048 0.6554 

Na mg/l 152.78 153.01 151.14 151.35 151.21 6.395 0.9634 

Cl mg/dl 109.31 109.44 108.19 106.35 107.53 4.889 0.6042 

  

 6��d4- &�' �$ �� �� �E�	 ������� *N�#�-�-��-�#$  
Table 4- Regression relationship of macro elements in soil-pasture-animal 

Mineral Soil and Plant R2 Plant and Blood R2 Soil and Blood R2 

Ca y = 9E-05x + 0.345 0.0433 y= -0.0101x + 0.7068 0.0278 y= -5.6025x + 2812.4 0.0016 

P y = 0.0064x + 0.1047 0.1867 y = 0.0171x + 0.0658 0.0918 y = 2.0627x - 2.1863 0.2918 

Mg y = 8E-05x + 0.1348 0.1341 y = 0.1144x + 0.0773 0.2355 y = 226.96x + 1134.8 0.0406 

K y = 0.0017x + 0.7827 0.1746 y = -0.1899x + 2.3327 0.0337 y = -22.531x + 460.67 0.0081 

S y = 1E-05x + 0.2491 0.0023 y = -0.0681x + 0.2797 0.0113 y = 480.54x + 302.87 0.0332 

Na y = -5E-05x + 0.1472 0.0008 y = 0.0006x + 0.0469 0.0341 y = 0.339x + 8.2049 0.031 

Cl y = -0.0003x + 0.0692 0.0166 y = -0.0011x + 0.1703 0.0389 y=0.4305x + 12.262 0.0303 
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