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Nowadays, following the development of agriculture, there are concerns about 
adverse environmental consequences such as water, soil, air pollution, reduced 
fertility, soil erosion, and depletion of resources based on the use of non-
renewable inputs that need to be addressed. It's about. This study was conducted 
to investigate the effect of input consumption on land depletion and the potential 
for damage to environmental pollutants in the climatic conditions of Gorgan and 
Zahedan during the 2019-2020 crop year. In this study, the fuel consumption of 
diesel, water, vermicompost fertilizer, use of nitrogen fertilizer nano-chelate, 
phosphorus nano-chelate and potassium nano-chelate, and complete use of 
chemical fertilizer (from urea, triple superphosphate, and potassium sulfate) as 
inputs were considered prone to environmental damage. In general, for the 
production of one ton of portulaca oleracea, Gorgan city creates less 
environmental burdens than Zahedan city due to less consumption of inputs in all 
sectors. Based on the results of the final index, it can be concluded that among the 
impact groups, the impact group of global warming with a value of 5.819 kg (kg 
CO2 eq.) in Zahedan city and 5.814 kg (kg CO2 eq.) in Gorgan city in the 
production of one ton of portulaca oleracea has more potential for environmental 
damage than other impacts, then the impact group of fossil resources depletion at 
the rate of 4.489 MJ / kg (kg equivalent to crude oil) in both Zahedan and Gorgan 
has the potential Environmental damage. Based on the evaluation results of the 
environmental index (Eco-X) and resource depletion index (RDI) for the 
production of one ton of portulaca oleracea, Zahedan city has a higher 
environmental index (Eco-X = 5.819) than Gorgan city (Eco-X = 814.5) showed 
and created more environmental burdens. However, the resource depletion index 
(RDI), considering the 100-year target time interval, which means the time when 
the resource is expected to be available, is for Zahedan city (RDI = 7.677) and 
Gorgan city was calculated at the rate of (RDI = 5.945). 
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 �����#����1� e�'# dJ# *`�7# 4)D2�� d�)E� ��7-� �	 N,� 6�J2(Oliviera et al., 2020) .�?-�� ���1� d�)E�� 

-�� dJ# �� ��-L b[�Y'# ����� 
����0 bc��# 
����� !���,	 �� �pT N�"#� 4!�- # M�7'#�  b�H 4! � 	�H

4D�� � ��G %��"# 4)D2�� 6�J2 q)�C# %��"#� N'� �� ��GW��V ���E  N,� �	�	 )IPCC, 2013 .( �� �	100 

 6�3�# 4! L�#� r5, 
�#	 L�(���# �4�Hp� :�,1 ����, 42�	��� �� �	 .N,� 4�H�	 I-�30� 	100  ���"-O :�,

d�)E�I�? 6�,�"H�	� �"�![�! 6�"sD� L�#� r5, 
�#	 L�(���# 4 ���  	��! )IPCC, 2014 .( L-� �! 6��"D���	

4��C)� 
����� ������ 4 �����!N���$0 �� �H�� 
�*!�E I-�30� Z2�# 6�7�� ��$"P � 
	�Y�E� 
��c# NU)T 4UQ


����� 4��C)� L�#� �S7D�� �	 
�N,� ��-	�� (Damm et al., 2017) .4��C)� 
����� L-��DJ#4! 
� b��V� Z����


	 :�� �"����K �J�O ��-�#��L!� ��)0��) �6��# �L!���7� MO ��C! � 6�� �6������ ��7� ���(Shaemi Barzaky 

and Nokhndan Habibi, 2009) .4! ����� L-��$��� ��� ����	 	�2� L�#� �2 �	t N���$0 �#� � ���7�� 
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 Z2�#��H��� (Babran, 2007) .���-g b�$��5# 1� 4! v�!�#��� )E��d � �	 4� :�, G� 
���� �	 �-6��  ��H _����

N,�� (D�� #-w� � ���!-L �?-�� �	 �	�! ���  ���(Koocheki and Kamali, 2010)� 4���� .-L I��>?��  ����! �!
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Nasiri Mahalati, 2008) . 
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N7-� M�)5#�� 
���#��? z� �5�'#	�	 ����G ��8 �"#���� 4����! L-� �	 ��-��� N,� (Prechsl et al., 2017; 

Jafari et al., 2018; Amiri et al., 2019: 2020) .4�"2 4$��5#[�Y'# ����� �5�'# 
�� N�S� �! 
����� b

[�! N�D�� �� d�7�,��N,� ��	��G�! �- (MacWilliam et al., 2014) .! �	 
���-�? 4! �!���,	 NJ2 IC
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�!�- I-�30� 6������ ��0� � 
��O	�, � !�"# (Mardani Najafabadi et al., 2019) . 
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2016; Crop et al., 2019) .�4G�8 �!�-��  b��Q(LCA1) �|�� � 
�"�# �! 4 N,� �5�'# b��V� �!�-��� 
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 � d�)E� 
�����1� �! 45!�� �	 ��-���N7-� M�)5#�� 
���#��? �5�'# .	��	�	 N�S� D2 
��
��O4! ��H -

	��� *�)'� ��U"#
�� 2��G ��
�� 4G�8 # 
��2� �	 b��Q4G�8 �!�-��� %0�  ����'! *#�K �- ����D� b��Q

�# M�7'#	�H .�	�	 4! �!���,	4G�8 �!�-��� �� �	�S�,� � N0���? �	 �DJ# *#�K ���$# 
��  N-�-�# �	 b��Q

e�'#N,� N7-� (Manfredi and Vignali, 2014) f�,� L-� �! .:�Y'# ����� 4G�8 *�)'� LDn�  �����  !�"#

H �	�S�,� L�D# 42� L-��J! 4! L�#� � MO 4)D2���� � �! ��cK � !�"# X�Y# I�� �# 6��� 
��! �-��	�J"��?

 �5�'# �-��� {�&��� NJ2 4! ����� *Q��# _�D� 	��J!.	�	 4`���   

4!� 4! �!���,	 ��U"#��� L-� XI��>? � :N0�� ���E �,��!	��# �-� b[��,  

1 (� FG�HN7- �5�'#(Eco-X)  !�"# 4�)C� FG�H � (RDI)  4&5"# �	 
��! ����G 4��(8 6����� � 6����

 ~	�!  

2���VW� ���� _�� (  
����! dJ, �	4�)C�   !�"#L�#�  ~	��	 ���J2 I-�#�� ���! �  

3 ~	��	 
����! Z�,O *�7���? �4��!�# ��VW� ���� �	 ��"-[O b����� �� ��#�� (  

                                                      
1 Portulaca oleracea L. 
2 Portulacaceae 
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 �K��� :�, ��99 -1398  .�H _���� 6����� � 6���� 6��,�JH �	 �	 6��,�JH�6�����   �-��0��12 b�Y�C# �!60 

 � 42�	52  � 4&�E	25  � �E�H :�� 4���V29 �	 � 4230  � 4&�E	45  ��S��� �	 ���DH ��K 4���V1373  �� ��#

	��	 ���E �-�	 r5, . d�)E�4&5"# L-� �# ����7�� 4D�� � ��G :��$# ��� �� �H�! .6���� 6��,�JH 3�� �!  :��

 �-��0��1226/54  �-��0��12 ��K �50/36 �	  ��S��� 	��Q160  �-�	 r5, �� ��# 4&5"# L-� .N,� ��H  E��

 �! �&��"# {32 �,�"H��� �U���4����-�# �- 
�3G :��$# 
��� � MO .N,� 
�  

N�P�YG 6�#�O g-���) :��2 �	 4&5"# �	 �� 4K�3# R�G 4��D� �-��D�H � ��-3�0 
��1 .N,� ��H 4`��� (  

 F�3G1>�H'IJ :?����K ��'� L��D� ���M� N�J ������  � �8�M�- +�
  

�O�8  >-�$  
P�  >��,  )   �5K )$�C  OB��E�(    �4*-  ��,�E  

pH  
EC  

(3H��)    ����)(S�T'��C �$ S�T  �,�) (�E� �$ UD���  

O�3
��  ��'5 )   12  24  64  13/0  01/0    3  240  06/8  99/6  

O�T�T  , S'5�E��  8/32  44  2/23  58/1  14/0    3/11  335  73/7  07/1  

  

�J�9 �$�����  ���V(LCA)   

 �!�-���4G�8 b��P �4$��5# ���Q � X�� L��$� 4)Q�# ��J8 
���	 b��QN,� g-��� ��7S� � �V� �!�-��� �
��	�! 

(Valiante et al., 2019) .  

 +��C��C 3V�� � 13
 O��$ :F�� ��V��  

��VW� �,��! I��>? �� X�� %�&'� L-� �	
�� N7-� ����� �5�'#40�G 6��,�JH �	 
��6���� � 6�����  4!

G�8 �!�-��� |��4 ���� Z��E �	 b��Q 
������J2 I-�#�� �)�70  !�"# 4�)C� �4�)C�  !�"# ��!O  !�"# 4�)C� 

b�S70 �  !�"# 4�)C�  f��?�	 .	�!  
	��� �Q�� I��>? L-������ 
��� 4! "40�)K L� �-"  d�7�, ��# �" �����	

4K�3#" �H 4�0�� �U��	 .��,��2 �� i? ��G 40�)K
 _���� 6	�	���E �� �4��	��
 ����- �	 :����-	 6�O ):�# 

PTN 55 �NG�, L-�� Z� f��? N�H 
�#	 �! (6��-� ��� 80 ���, 42�	� � 	���  b�# 4!72  �� i? � NK�,

���-L 4! �J�O�#O N,	.  �� ��G 40�)K 	��)DK 4�,�'# NJ2 L�(���#8 �	) NH�	�! �	 	��)DK ��D�#�L (

.�H �	�S�,�   

+���� )���< :S�� ��V���G��J � �
 ���V �J�9 +�
  

�	�J� _�D� �-	�&# IC! L-� �	[ :�Y'# ����� 
��! 4 
	��� 
�� �-	�&# � N,� _��2��G *#�H ��[O��"- 
��

������ e�'# 4! 4�0�-�	�J� L-� �� �	�S�,� �V� �	 N7-� 
�"�# �! � L��$� 4��#�, 
����# 4! 42���! ��� 
���Q��

�# 4�,�'# 
	������H (Kylili et al., 2016) .  

 ���K�$ (W5�+����+�
  �(���,  
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X�Y# I��>? L-� �	 NG�, �*�`���� �MO �#�� 	� 	� bc ���� �6������ 	� bc ���� X�Y# �N,�aD

� d�,��? 	� bc ���� � �S70 �S70 �?�, �����  �"# ��) �-��D�H 	� *#� X�Y# (d�,��? b�S��, � *a-�� b4! 

�	�J� 6��"K�$�7# 
	��� 
�� e�'# 4! Z�,O���H 4�0�� �U��	 N7-� . �3����# b��)DK �� 4 ���O �� ����� 
��!

 40�G 40�)K �	 �	 �� 6��,�JH6���� � 6�����  �� L,���0 �7# ������399  �	�S�,��H � L-��!�"! NG�, 6�3�#

 ����� 
��� 4! �0�Y# �- 40�G 40�)K L� �� �	�S�,� �!) 45!��1(  4�,�'# :�-	��  

) 45!��1                                 (0.06 × 0.73 × 3.78 × PPTO  = �0�Y# NG�, 6�3�#(l.hr-1) 

 4$��5# L-� �	PTO : b��EPTO 6��� ��'# �	 ������ �0��$�# b��E �-�# ��	 �! �!��! 4 �H�!75/0  �D,� b��E

) ����#110  Z-�n � (��C! Z,�78/3  4�0�� �U��	 NK�, �	 ���� 4! NK�, �	 L��� �� NG�, �Q�� *-��� 
��!

 �H ���8�)1373( N-�J��	 .4! 42���! b��)DK 
��2� 6�#� ) �3����#9  *#�H (����� �	 NK�,dCH ��7-	 ����� 

 
��! �0�Y# *�`���� 6�3�# � 4��? � 
�2 ������� 7#�  L,���0399 )6/13  *�`���� * 6�3�# (NK�, �	 ����

) �0�Y#4/122  .�-	�� 4�,�'# (����� �	 ����  

) 6����� 6��,�JH �	 40�)K 	��)DK L�(���#6548/3 ) 6���� 6��,�JH �	 � (����� �	 L�9786/3  (����� �	 L�

4! f�,� L-� �! .�#O N,	 ����� 
��� 4! �0�Y# NG�, 6�3�#"� �-40�)K L"  � 6����� 6��,�JH �	 �	 40�G

4! 6���� Z����49/33  � ����76/30 ��"-[O ������ 6�3�# �!�-��� ��U"# 4! _���)� Z7Q �! �Q�� *-��� �! � ����-

4! �� Z����86/27  �59/25  .�-	�� 4�,�'# _���)� 

4! �0�Y# MO 6�3�# 	��O�! ��U"#�!4! 42��MO 4�"-�4! ��8 ��	��� e,��# (w) �# 4���V �! ����MO � �H�! �� ��	

 �����(t)  �	��	 ���� 6�#� NK�,(m) ) 45!�� f�,� �! 
���!O ��! �� �	 �0�Y# MO 6�3�#2 :�! N,� �!��! ( 

) 45!��2                                                                                (w × t × 3600 = mm3 

 I��>? L-� �	MO 6�3�#4! ��8 ��	e,��# ��� 30 MO � 4���V �! ���� ����� �� ��	8  4! �	��	 ���� 6�#� NK�,

 
���!O ��! �� �	 �0�Y# MO 6�3�# Z���� L-�846  .�-	�� 	��O�! Z$�# ��#�# 6��� ���&# L-� MO %DK 4 ��	

!O���
  ��	 �� �	 
���!O46/8 ���,���# �# .N,� �	�!) �H� ���	 :�� �	 �0�Y# MO 6�3y  �! �!��! (
���!O ���	n 

�# 40�G 4K�3# ����� �	 Z$�#��# 45!��) �H�!3 .(  

) 45!��3                                                                                          (m × y = nm3 

H� ���	 :�� �	 �0�Y# MO 6�3�# f�,� L-� �! �! 6����� 6��,�JH �	 40�G �15  �! �!��! 
���!O ��	12960 

 �! 6���� 6��,�JH �	 � ����� �	 Z$�#��#20  �! �!��! 
���!O ��	17280  .�-	�� 	��O�! ����� �	 Z$�#��#  

 	��)DK L�(���#40�G 40�)K ) 6����� 6��,�JH �	6548/3 ) 6���� 6��,�JH �	 � (����� �	 L�9786/3  �	 L�

�4! (����L-��!�"! .�#O N,	  �H� ���	 :�� �	 �0�Y# MO 6�3�# ����� 
��� 4!"40�)K L� �-"  �	 �	 40�G

 Z���� 4! 6���� � 6����� 6��,�JH02/3546   Z$�#��# �23/4343   ����� �	 Z$�#��# .�-	�� 4�,�'# 

 6�3�# 	� ����� ����� 
��! �0�Y# *#�H 40�G 40�)K��	� X�Y#
 � f�,� �! �������D ��! 4$��5#	��#
  ����

��6���� �� ��)-% :�)'#�H�?  N�7� �!3 ��! �(��3� �	
 �� ��) �S70 ����-% :�)'#�H�?  N�7� �!2  ���� � (��3� �	
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,��? bc�d �� ��)-% :�)'#�H�?  N�7� �!2  (��3� �	X�Y# � 5,�� �#�� q)�C# �g"? *#�H N,�aD10  �

15 � �	 L� .��	�! ���� 	� 6�3�# �-��D�H ����� 
��! �0�Y# ����40�)K  40�G200 �	 ����� �	 _���)� �U�

�! .�H 4�0��4! 42�� 4�"-�46 �# *���� 6������ �� ���� 	� �� �P�	4! ���� 	� ���&# ���	 6������ 6�3�# b��P

 .�H ��'� b��,�'# �	 	� 6�3�#�?�, �-��D�H b�S70 ! *a-�� 6�3�# 4100  	� 
��! � ����� �	 _���)�

b�S��, d�,��?  6�3�# 4!150 �	 ����� �	 _���)� .�H 4�0�� �U��?�, 	� b�S70  
��Q *a-��45  �Y"K �P�	

� �S70 b�S��, d�,��?  
��Q47 d�,��? �Y"K �P�	 �# N-�J��	 .�H�!4!��"-[O 	��O�! ��U"# �� ��H���"# 
��

 ��O � �-��D�H 
��	�#�6�3  �P�"K d�,��? � �S70 �6������ Z7Q �! 	� �	�_���)  �-	�� ��'� � 4�,�'#

 :��2)2 .(  

 F�3G2 : �H�D� X�C�< �'G'� ���$ +�
�'C�'C �� �H�D� O�M��) ?����K �� �E-� ��C (S�T'��C X*V �$ 

    O�3
��  O�T�T 

�'C ;'(  1�I� O�M��  
K  P  N    K  P  N  

(kg) (kg) (kg)   (kg) (kg) (kg) 

OB��E�( '(�(  3 ��M
 �� �E�5   -   -  51/0     -   -  51/0  

�4*- '(�(  2 ��M
 �� �E�5   -  34/0   -     -  34/0   -  

��,�E '(�(  2 ��M
 �� �E�5  54/0   -   -    54/0   -   -  

 ������  �'CNPK  150 :100 :200  5/70  45  92    5/70  45  92  

����>,'Z�C  5 ��E8
 �� )<  55  21  70    60  65  75  

����>,'Z�C  10 ��E8
 �� )<  110  102  140    120  130  150  

����>,'Z�C  15 ��E8
 �� )<  165  153  210    180  195  225  

J ���K�$ ([��G��(���, +�
   

�2��G��"-[O _�D� *#�H �� 4 N,� �-���	 	��# 4��#�, �	  !�"# X�Y# �V�e�'# 4! �4$��5# ���? ������ N7-�

�#4��C)� 
����� ������ 6�3�# I��>? L-� �	 .�"" 
�N2O �CO2  �CH4  ������ �*�`���� X�Y# ��SO2  �NOX 

�	 d�,��? X�Y# � b�S70 X�Y# �MO X�Y# �*�`���� X�Y# *#�H � !�"# 4�)C� 6�3�# � ��	� 	�!�� �� �U�

 .���H 	��O�! � 4�0��  

 Z-�nL-��DJ# ������ 4��C)� 
����� 
�*#�H 
	 L!���7�CO2 6������ ��7� �N2O  6��# �CH4  �� �H��

4! *�`���� ���� �� L�G�, �!��! Z����73/2 �6 -10×1/18  �6 -10×173  _���)�(Tzilivakis et al., 2005)  6�3�# �

��"-[O ������ 
��SO2  �NOX 4! *�`���� ���� �� L�G�, 
��� 4! Z�����! �!��! 3 -10×2/22  �3 -10×4 _���)� 

) N,� ����&�	1387( .4! 4������� 	� 6������ �� �P�	 �-4! ����� �� �	 4�0� �� b��PN2O-N �# ���? ������ -

 .�" ������ 6�3�#NOx  4!�S7D��  �!��!10  �P�	 �� ������ 6�3�#N2O  �H 4�0�� �U��	(Gasol et al., 2007).   

 ��V��, :S'>*�� ���\� �$����� �]���  

�-L ��� 4! IC!-!�� 	���
2��G � �����
 # 4��#�,� .	��	�?4! 4)Q�# L-� 4&�� 4)Q�# 4,�"!
1:�#�� ���,
1  �

6���	�2 d�7&� 
�"!#�H� 	(Brentrup et al., 2004)4&�� 4)Q�# �	 .[O �� 6�� �- � Z-�n �
�"! 
�� ��"-
                                                      
1 Characterization 
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���� q)�C# ��VW� 
���# :�DK����� �� �- �� 
��! ���U"# L-� 4! .	�Hd�7�,�� 	��� �� �H�� ��VW� 
�� -� 

�n-Z -6�7�
��, �$�-q �H  :��2)3 .(4!b���K ��(-	M�n �!���&# 6	� ��"-[O �� �- �� ������ Z-�n �	 ��

 ��VW� ���� �	 6O ��VW�4��!�#4&�� FG�H ��# 4�,�'# 
�"!	�H .���� ��VW� 
��	��# I��>? L-� �	 4$��5# �

:��2 �	 �J�O I�", 
���Q�� )3 (��#O .���  

 F�3G3 :�6�����T +3D$��'� ��\^< +�
O�*8� X���/ � �3D�_K ;'( P�,� �$ �,��$+��,  

(3V��) ��\^< ���T  �3D�_K   �'EC�-��\^<  

�(�#G ?����T (kg CO2 eq.) CO2, N2O, CH4 CO2= 1, CH4= 30, N2O= 265 

 `$�D� ����<[K (m3) MO X�Y# 1  

���*- `$�D� ����< * (MJ) *�`���� X�Y#  **20/43  

��4*- `$�D� ����< (kg P2O5) b�S70 X�Y# 25/0  

 `$�D� ����<��,�E (kg K2O) d�,��? X�Y# 105/0  

* t_���)� �! :���(# :**_�G NS� :	�$# _���)� :  

 �4)Q�# L-� ��4&�� FG�H���� 
�"! L��$� ��VW� 
��t�-	�� d���0 
��! ���6��#� 6	� ���� b��V� 47-�&# 
��

�! 	��K� L-� 4 N,� 
���n ��(-��- �! ��VW� ���H �$!(Brentrup et al., 2004) NJ2 .�!f��&#�	�	 6	� �� ��

����0
�� :�#��6�� � 
��,�H �	�S�,� ��	  :��2)4( FG�H �Z���� L-�! .4&��:�#�� ����0 �! ���!� 
�"!-

� d�7&� 
��, a,i �	 6�� ����0 �H M�n ��	��  �-�J� FG�H ��VW� ���� �� 
��!4!N,	  .�-O  

 F�3G4 :O�� +�
�'EC�-F���( � �
����T +��,�,��$ ��'� ��\�< +�
  

(3V��) ��\^< ���T  F���( �'EC�-+��, O�� �'EC�-�
� 

�(�#G ?����T (kg CO2 eq.) 98/7192  06/1  

 `$�D� ����<[K (m3) 36/626  21/0  

���*- `$�D� ����< (MJ) 9/56877  05/1  

��4*- `$�D� ����< (kg P2O5) 66/7  2/1  

 `$�D� ����<��,�E (kg K2O) 14/8  3/0  

a��E( ��*4< � L�4�< :S��#9 ��V��   

FG�H �-�J� 
��*#�H  FG�HN7-��5�'# (Eco-X)  FG�H � !�"# 4�)C� (RDI) 4�,	���H 
�"! . FG�H

N7-� L-� �	 �5�'#I��>?  ��VW� ���� �-�J� FG�H �! �!��!I-�#�� ���J2 ) 45!�� %��44! ( �#O N,	

(Brentrup et al., 2004) .  

) 45!��4                                                                                    (Eco-X = ∑ Ni × Wi 

 !�"# 4�)C� FG�H (RDI)  L-� �	I��>? FG�H ��D�# �! �!��! �-�J� 
����J8  ��VW� ����4�)C�  !�"# ��!O 

4�)C�  !�"# ��)�70 4�)C�  !�"# b�S70 � 4�)C�  !�"#  d�,��? �� �	�S�,� �! 45!��)5 :�H 4�,�'# (  

) 45!��5                                                                                     (RDI = ∑ Ni × WFi 

                                                                                                                                                                      
1 Normalization 
2 Weighting 
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) e!��� �	4) � (5 (Eco-X :N7-� FG�H�
	��� �Q�� 
��� 4! �5�'# RDI : !�"# 4�)C� FG�H  �Q�� 
��� 4!


	��� �Ni:�#�� ���&# : ���VW� ���� 
��! ��HWi  �WFi6�� ����0 : ���&# �� �- �� 
��! ��	Ni  .N,� FG�H

N7-��5�'#  ��)C� FG�H4  !�"#6��� � b��V� ��D�# ��"�	N7-��5�'# ��"-[O ����� ������ �� �H�� 4! ��

e�'#4!  !�"# X�Y# 6�3�# � N7-�*!�E��T  !�"# �>-� N,� �-���(Brentrup et al., 2004) .!4�,	 ��U"# 4! �!��

g-���  ���� 	��# b��Q 4G�8 �!�-��� NJ2�	�	 ��(-�? ��
� OpenLCA Nexus �	�	 3����O � �H �	�S�,� �! �� �D

_�� ��30�OpenLCA (1.10.3)  .�-	�� _����  

  

�E(�a b�$ �  

�3D�_K ��	E(� O�M�� ���K�$ 3�5'< �� �
 �-'�� A�� �$ �-�J �$�����) ���V �J�9LCA(   

4!��� L� �- ����� 
��� 4! �)40�G 40�)K 6��,�JH �6���� 4!�	�J� ��D X�Y# *��	 ��IC! �#�D� �	 �V� 
��

 �5�'# 
����!
��D  6��,�JH 4! N�7�6����� �# 	��-� �-� :���2 �	 .�"N7-� b��V� �!�-��� g-����5�'# 

 �� �H����"-[O �������G 40�)K L� �- ����� 
��� 4! �� 6��,�JH 4! v�!�# 406�����  :��2)5 6��,�JH � (6���� 

 :��2)6 ��H �	�	 6��� ( .N,�  

  

 F�3G5 :>*�� ���\� �$����� a��E(�]���  �� � �(�3D�_K ��	E(� O�E,�# ) �-�J �-'�� )< c� 3�5'< +��� �$ �
O�3
��(  

(3V��) ��\^< ���T  

�3
D�

_K
  

 �
'E

C�
-

�3
D�

_
K 

��
\^<

  

��
	

E(�
 O

�M
��

  

�6
��

 d
J

� 
+

3
D$

  

F
��

�(
 d

J
� 

��
,

+ 

d
J

� 
 

�
��#

(
 

�+3�,O3   (kg SO2 eq.)        

�'
 �$ ��	E(� SO2 2/1  669/26 002/32 570/0 763/0 

N�J �$ ��	E(� NH3 6/1  839/23  142/38  679/0  910/0  

N�J �$ ��	E(� NOX 5/0  7592/0 3796/0 0067/0  00906/0  

�$����O3   (kg PO4 eq.)        

N�J �$ ��	E(� NH3 35/0  839/23  343/8  974/0 4036/1 

N�J �$ ��	E(� NOX 13/0  0987/0 0128/0 0015/0  00215/0  

 `$�D� ����<[K (m3)            

[K 1�I� MO  1 021/3546  021/3546  6613/5  1888/3  

��4*- `$�D� ����< (kg Sb eq.)            

�'C 1�I� �S70  25/0 00053/0 000132/0 5 -10×729/1 5 -10×075/2 

 `$�D� ����<��,�E (kg Sb eq.)            

�'C 1�I� d�,��?  105/0 6 -10×755/1 7 -10×843/1 8 -10×264/2 9 -10×794/6 
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 F�3G6 :>*�� ���\� �$����� a��E(�]���  �� � �(�3D�_K ��	E(� O�E,�# ) �-�J �-'�� )< c� 3�5'< +��� �$ �
O�T�T(  

(3V��) ��\^< ���T  
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�+3�,O3   (kg SO2 eq.)        

�'
 �$ ��	E(� SO2 2/1  669/26 002/32 570/0 7638/0 

N�J �$ ��	E(� NH3 6/1  8988/21  038/35  6241/0  8363/0  

N�J �$ ��	E(� NOX 5/0  6968/0 3484/0 0062/0  00831/0  

�$����O3   (kg PO4 eq.)        

N�J �$ ��	E(� NH3 35/0  8988/21  6645/7  8953/0 2893/1 

N�J �$ ��	E(� NOX 13/0  09058/0 01177/0 00137/0  00198/0  

 `$�D� ����<[K (m3)            

[K 1�I� MO  1 236/4343  236/4343  934/6  4561/1  

��4*- `$�D� ����< (kg Sb eq.)            

�'C 1�I� �S70  25/0 00049/0 0001225/0 5 -10×599/1 5 -10×919/1 

 `$�D� ����<��,�E (kg Sb eq.)            

�'C 1�I� d�,��?  105/0 6 -10×612/1 7 -10×692/1 8 -10×079/2 9 -10×238/6 

 

 �$������3D�_K ��\^< ���T �� �3 �	ED� +�
�(�#G ?����T  

 ��"-[O 4,CO2
1, N2O

2, CH4
3

 4!��"-[O 6��"K��VW� ���� �	 dJ# 
�� �#��-I ��J2 ������  !�"# �� ��- .�"�7� �

��"-[O L-��# *�`���� NG�, �� .�H�!4��C)� 
����� ������ dJ, L-����! �	 
�� ����WV�� �#��-I ��J2 �	 �

 �q)�C# 
����� 47-�&# 6��,�JH �	 �� �	6�����  �6����  4! v�!�#����� � 
	6������  ��7���#(N2O) 4! -

 Z�����3�# 4! 6839/3  �834/3 �! _���)� 4! dJ, L-��D � 	������  6��# ���(CH4)  6�3�# 4!1012/0  _���)�

 .NH�	 ��Y�G�  

 �(-	 �	I��>?
�� _������DK ��H4��C)� 
����� ������ *-[	 L-�� �	 
�!_�U� _� X�Y# �� �H�� �K��� 
��

 N,� ��H �� �!�E�T e-��H 	��-� � �#�	 
��	�(Biswas et al., 2008)NG�, X�Y# L�"sD� . � �)�70 
��

R�G :�DK�4��C)� 
����� ������ *#��K �(-	 �� �	��0 
����# M�7'# �S7D�� 4! 
� 	�H(Moudrý et al.,2013) .  

R�G ������� 6������ ��5, I-�30�  ������ I-�30� Z2�#N2O �#�����	��! �� �	�S�,� �	�Hb����� 
�� ���� � �	�

IH�?|�� �� ��	 ������ I�� NJ2 Z,�"# 
��N2O �" �! ���H L-� �N,� �	 � b����� 4! _����#O *-��� 6	�

4! 6������ Xc�� �� R�G ������� ��5, I�� 4����b��P ������ 
��N2O ������ �NH3 MO � b����� �-�H

                                                      
1 Carbon dioxide 
2 Dinitrogen monoxide 
3 Methane 
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�# 
����)2b����� �����	��! .�"�	�
 DCD1 IH�? ���� ��)? ��	L�S��2  4K�3# �	 ���� �! 4 ���#�_�"�  �	�S�,�

 ������ I�� �-����� ����HN2O  6�3�# 4!81  �35  �"�H�	 �� �P�	) ��2�Q��#1392 .( 

 	��# �	CH4  �	 L-�X�Y# �������  �"# �J"� �4$��5# �D� 	�-� 3�� ������ 6�3�# 4 ���H 4�0�� �U��	 *�`���� �H�!

�# �.	�	 I�� �� ������ 6�3�# �*�`���� X�Y# I�� �! 6���  �"���? � 4)J,(Sahle and Potting, 2013)  ��J��

N7-� b��V� q�SC� I�� 
��! ������ L-��DJ# 4 �"�H�	4��C)� 
����� NU)T I�� 
��,�� �	 �5�'# �
�

� �-�pT �P�"K N-�-�# .N,� �-��D�H _�D,   

  

 �$����� ����C�<����< ��\^< ���T �� �3  `$�D� ����<  

 4 N,� FC�#� ����WV�� �)�70  !�"# 4�)C�  6�3�# 4!489/4  �	 (_�G NS� :	�$# _���)�) _���)� �! :���(#

 6��,�JH �	 ��6�����  �6���� N7-� {�, ��VW� L-����! ����� �	 �� �5�'# 40�G 40�)K4! .N,� 4�H�	 ���D�

[�! ���VW� ���� L-� �� i?e�'# 4! Z�,O *�7���? L-�� 4�)C� ��VW� ���� 4! v�!�# N7-� 6�3�# 4! MO  !�"#188/3 

 Z$�#��# 6��,�JH �	6�����  �456/1  Z$�#��#6��,�JH �	 6����  Z�,O *�7���? L-��D L�"sD� .	�!

 4! v�!�#b�S70  !�"# 4�)C� ��VW� ���� (kg P2O5 eq.)  �  !�"# 4�)C�d�,��? (kg K2O eq.)  3�8�� ���7! �-	�&# �!

N7-� b��V� �,��! �! I��>? L-� g-��� .	�!_�	�! ����� �5�'#c�� 6��,� �	 �"�#�NH�	 N&!�5# 6 (Nikkhah et 

al., 2015) .  

  

>*�� dJ�  �$����� a��E(�]��� (Eco-X)  ����< dJ� � `$�D� (RDI)   

 f�,� �! g-����-�J� FG�H� �#���� L�! �� 4 N0�� 4���� 6������J2 I-�#�� ��VW� ���� ���VW� 
�� �!  ���&#

819/5  _���)�(kg CO2 eq.)  6��,�JH �	6�����  � ���&#814/5  _���)�(kg CO2 eq.)  6��,�JH �	6���� �	 

����� -�  L� 40�G 40�)K
���	 b��V� �-�, 4! N�7� N7-� Z�,O *�7���?�# 
����! �5�'# 3�� 6O �� i? ��H�!

�)�70  !�"# 4�)C�  6�3�# 4!489/4  6��,�JH �	 �� �	 (_�G NS� :	�$# _���)�) _���)� �! :���(#6�����  �

6���� 
���	 N7-� Z�,O *�7���? :��2) N,� �5�'#7  �8 .(  

 F�3G7 :>*�� dJ� ]���� (Eco-X) �3D�_K )< c� 3�5'< +��� �$ �
�-�J �-'��  

(3V��) ��\^< ���T  O�3
�� O�T�T 

�(�#G ?����T (kg CO2 eq.) 819/5 814/5 

>*�� dJ� �]��� (Eco-X) 819/5 814/5 

 

N7-� Z�,O *�7���? L-��D�5�'#  6��,�JH �	 �� �	6�����  �6����  4! v�!�#����
�� ��VW�  4�)C�  !�"#

b�S70 (kg P2O5 eq.)  �  !�"# 4�)C�d�,��? (kg K2O eq.) �# 3�8�� ���7! �-	�&# �! :��2) �H�!8 .(  

  

                                                      
1 Nitrification inhibitor 
2 Polyolefin coated urea 
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 F�3G8 :���< dJ� � `$�D� (RDI) �3D�_K )< c� 3�5'< +��� �$ �
�-�J �-'��  

(3V��) ��\^< ���T  O�3
�� O�T�T 

 `$�D� ����<[K (m3) 1888/3  4561/1  

 `$�D� ����<���*- (MJ) 489/4 4892/4 

��4*- `$�D� ����< (kg P2O5 eq.) 5 -10×075/2 5 -10×919/1 

 `$�D� ����<��,�E (kg K2O eq.) 9 -10×794/6 9 -10×238/6 

���< dJ� � `$�D� (RDI) 677/7  945/5  

 

 6��,�JH g-��� L-� f�,� �!6����� N7-� FG�H�5�'# )819/5  =Eco-X 6��,�JH 4! N�7� �� 
��[�! (

6���� )814/5  =Eco-X (� 	�	 6���  .	� 	��-� 
����! �5�'# 
�����0 �#��)C� FG�H4  !�"# (RDI)  
��!

 6��,�JH6�����  4!) 6�3�#677/7  =RDI 
��! � ( 6��,�JH6����  4!) 6�3�#945/5  =RDI �-	�� 4�,�'# (

) :��27  �8( .4! �SQ N�D�� *��	e�'#4#���! ��� �� 
��2� �N7-� ���� 4"�#� L-� �	 �0� ����O � d)K 4! 
�

	��	 )�2�Q��#  �6����D� �1392 .(N7-� bc��# 	��-� uK�! �	��0 � 3�D�# 
����� b�������5�'# �# .	�H

�	�J� 
[�! X�Y#N7-� b��V� 4! ��"# ������  !�"# 
��! �n�&� I-�30� �"��# 
�/# �5�'#
 I-�30� ��)�70 
��

N,	�� ����J2 I-�#�� *�7���?N,� ��H ��� � R�G �MO ��	��O � R�G N�S� :3"� ���7-� ��"� L�0� 

(Nemecek et al., 2011) .  

 

���E(  +��T  

4!��� 
��� 4! ��)�����  L� �-40�G 40�)K 6��,�JH �6���� 4!�	�J� ��D X�Y# *��	 ��IC! �#�D� �	 �V� 
��

 6��,�JH 4! N�7� 
��D �5�'# 
����!6����� �# 	��-� .�" f�,� �! g-����# �-�J� FG�H N0�� 4���� 6���

���� L�! �� 4���J2 I-�#�� ��VW� ���� ���VW� 
�� �!  ���&#819/5  _���)�(kg CO2 eq.)  6��,�JH �	6�����  �

 ���&#814/5  _���)�(kg CO2 eq.) ��,�JH �	 66���� �	 ����� -�  L� 40�G 40�)K
���	 b��V� �-�, 4! N�7� 

N7-� Z�,O *�7���?�# 
����! �5�'# 3�� 6O �� i? ��H�!�)�70  !�"# 4�)C�  6�3�# 4!489/4  �! :���(#

 6��,�JH �	 �� �	 (_�G NS� :	�$# _���)�) _���)�6�����  �6���� 
���	 N7-� Z�,O *�7���? .N,� �5�'#

N7-� Z�,O *�7���? L-��D L�"sD� �5�'# 6��,�JH �	 �� �	6�����  �6����  4! v�!�#����
�� ��VW�  4�)C�

b�S70  !�"# (kg P2O5 eq.)  �  !�"# 4�)C�d�,��? (kg K2O eq.) �# 3�8�� ���7! �-	�&# �! .�H�! � �!c�0c#

 6����D�(Mollafilabi et al., 2014) 7-� b��V� �,��! �!N_�U� �5�'# �! 6�,��G 6��,� �	 6��SK� ����� 
��

 *�7���? L-��[�! 4 ��	�D� |��3� b��Q 4G�8 �!�-��� |�� �� �	�S�,� �! 6������ 	� X�Y# 6�3�# 
�"�#

 �! ���J2 I-�#��17/1128 L� �- 
��� 4! L!� ��7� 
	 :	�$# �Q��  �� I�! 
	� r5, 4! v�!�# ���?350 

���� _���)�	�! ����� �	 6��.  6����D� � 
����C!(Bakhtiari et al., 2015) 4��C)� 
����� ������_�U� �	 
� 
��

 �� 6��SK� �����5/2325  _���)� :	�$#CO2 ��DK � �	� 	��O�! ����� �	 4! �� ����� L-� ������ *#�K L-��
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.��	�	 N�7� �-��D�H 
��	� NG�, X�Y# L�"sD� � �)�70 
��R�G :�DK� ������ *#��K �(-	 �� �	��0 
���

4��C)� 
������# M�7'# �S7D�� 4! 
� 	�H(Moudrý et al., 2013) .  

 f�,� �!N7-� FG�H �!�-��� g-����5�'# (Eco-X)  ��)C� FG�H4  !�"# (RDI)  L� �- ����� 
��� 4! 40�)K

40�G 6��,�JH �6����� N7-� FG�H�5�'# )819/5  =Eco-X ( 6��,�JH 4! N�7� �� 
��[�!6���� )814/5  =

Eco-X (� 	�	 6���  .	� 	��-� 
����! �5�'# 
�����0 �#��)C� FG�H4  !�"# (RDI) �!�U��	 4! 42�� L�0��

 X�� ���#� ���!100  4��,I�? 4 ���#� b�# 
�"$# 4!�# �"�! ��H�! f��,	 �	 �U�	��#  �"# 	�H 
��!

 6��,�JH6�����  4!) 6�3�#677/7  =RDI 
��! � ( 6��,�JH6����  4!) 6�3�#945/5  =RDI .�-	�� 4�,�'# (

 6����D� � ���C���(Nikkhah et al., 2015) NG�, 	�-� ���7� X�Y#_�	�! ����� 
��! �)�70 
�� 6��,� �	 �"�#�

L�H�# 	�2� 4! �� 6c��Q �	 L-� .��	�	 N�7� 	�-� ���7� �DK �! � �	�,�0 
��L�H�# 	�2� �! ��cK 4 N,� ��� -

�	�#O 	�-� ���7� b��)DK 	��$� �6��7)� 6��,� �	 4�"? ����� 
��! �	�,�0 
�� 3�� 4�"? N� 
��! L�#� 
��,

NG�, 	�-� X�Y# 4! ��"#�# �U� 4! �f�,� L-� �! .N,� ��H �)�70 
��R�G b��)DK 
��2� �,� ����SQ 
���

�! �R�G��K I�� 4! 
���N7-� ZE�# 6��7)� 6��,� �	 4�"? ����� �5�'# .�#����  

  

�8	< � ��36<  

-�# 
���D� ��� N- _��'# *",�? ����>?�� ���� N-�J� 6��78�)! � 6��7�, ��(���	 �-���	 6����� � ���	��E �

._��	 ��  

  

`$�D�  

) .	�H�0 ���H	 �.�n��D'# �NG�"7Q �.�)K L�7Q �
�,�1385 .( Z��� 47-�&# � �p! ���$# �P�"K � ��,� ����3�� �M�8 
����,�

����-� 40�G _�E�� ��! (Portulaca oleracea L.) 6��-� �-�pT  -�"P � _�)K .�2��G 4��D� �!� 3)10( �55-49 .
spx?id=71166https://www.sid.ir/fa/journal/ViewPaper.a   
4&-�P �6���!�. ����� �IC!�"�. )1386.( N7-� I��8 L-����3! �L�#� I-�#�� �d�)E� ���1�N7�! 6�E �5�'#d�-�.  ������>?

L�! b�$��5# ����>? ���� ��->����,� b�&�&'��*)D�� 4'SP 19 ..com/book/1445290https://www.gisoom /  


	��2� �.�#�Q _�&# ����n�� ?�.3-�� 4&V�#c,[�� #�D' 2�.	�� 
�,�#� T#c�.�n )1396.(  � 	��)DK �! NH� �-��� � d��� �V� �,��!

) 40�G 	��)DK 
�32�Portulaca oleracea L.I��>? 4-��� .(
�� 6��-� �K���� 15)1(� 123-113 .
https://dx.doi.org/10.22067/gsc.v15i1.44444   

) .
	�� �D'# ����&�	1387 .( �)2) ��� ��	��O � �,�"H��� ����# :��� N�S� 
�D"���1( �6��-� �6��J� �4�H�T b������� .390  .4'SP

https://www.gisoom.com/book/1587423/   

�D�Q�� Z"-��. �0�� �D'#�. �#�U�� �DQ��. �K�3G� ) .�n���DQ1390��>-� �G�! �! d�7�)�, � 
��H ��5, ��VW� .(  
��

40�G �-���	 ���� �-����-3�0�0��# (Portulaca oleracea L.) .$# � �-���	 6����� b�&�&'�6��-� �5 �27)3 �(374-359 .
https://dx.doi.org/10.22092/ijmapr.2011.6369   

�D`�H ���!��� ��. ����Q 6��"G�� ����#) .1388 .(��7-� 
���#��? :���J2 I-�#��- ��-����� b������� .	�G 6�D2�� �6��-� ��J�# �

216  .4'SPhttps://www.gisoom.com/book/1611992/  

�0�� �D'#�. �D�Q�� ) .d�Q�13894���2 b��P�YG �! 
��H q)�C# ��5, ��VW� �,��! .(40�G ���� ��� (Portulaca oleracea L.) .

I��>?6��-� �K��� 
��� 8)4 �(621-615 .https://www.sid.ir/fa/journal/ViewPaper.aspx?id=146652  
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) .�n��)K ���8�1373 .((�-����� �H�(�) 
���� � 
����� �:�� ��8 ��,�	�0 ��(���	 b������� .240  .4'SP

https://www.gisoom.com/book/1100239/  

�8��� .�n��)K Y� ��
� �c'#�� #.
�J )1387.( V���� 1���� )E��d �30� �! ���D�-I NU)TCO2  � �	 _�"� 	��)DK �!-6�� ��� �-!�� 

K��� 
�� I��>? 4)�# .
�����, 
��������� �-6��� 6 �153 -139 .https://www.sid.ir/fa/journal/ViewPaper.aspx?id=92421  

�8��� �.�n��)K ��D�� T.�)$#c )1389 .(1���� )E��d ��� ��� 	 _�"�-d � �	-6��I��>? 4)�# .K��� 
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