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��	;7O +	!�	O A�1/
 ��8�� �U�	�� +���  �� >B	� +�

�"	P� +@��� �"	P� +@��� �U�	�� '�	-� �� >?�=� +	!  +	!

 A�1/
 +��� >?�=�CA,O  AB �"	a-�� &��� �! �")DE., 

2014 .( 	� ~0��� �"	a-��  +	!�	O A�1/
 R���jCO2 &
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�
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�
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AB )Reicosky and Lindstorm, 1993 .(  
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 F�A41- +"��� +@��� +�/-�� 4��* � 	!> $�" CA,O A�1/
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Table1. Energy content of inputs and outputs in drayland wheat production  

.U,� 
Reference 

Ab�� 
Unit 

$! +@��� +��� 
Energy equivalent  

�"	P�  
Input 

      )=�� (����� �+                   Inputs .a 

Haj-Seyed-Hadi, 2012 �S	� )Hour( 1.96 �+�O�	% +���                     Human labor  

Singh et al., 2007 �S	� )Hour( 62.7  V�B	� +���	(% +	!      Agric. Machinery 
Singh et al., 2007 �-�1 )Liter(  47.8  �*/�                                           Fuel 
Singh et al., 2007 C�O/7�% )kg(  14.8 ���                                              Seed 

      2��
�
� 	��                         Toxicants 

Mirhaji et al., 2014 �-�1 )Liter(  238  l7S :%                               Herbicide 
Mirhaji et al., 2014 �-�1 )Liter(  101.2  �?5 :%                                 Pesticide  
Mirhaji et al., 2014 �-�1 )Liter(  2.6  ��	_ :%                               Fungicide 

      2��
�
� ��+��;   Chemical fertilizers 

Ozkan et al., 2004 C�O/7�% )kg(  66.14                               �@��-�� Nitrogen 
Ozkan et al., 2004 /7�%C�O )kg(  12.44 �a�?                               Phosphorus 
Ozkan et al., 2004 C�O/7�% )kg(  11.15 $��	-�                              Potassium 

      )> (21�/?                 utput. Ob 

Singh et al., 2007 C�O/7�% )kg(  14.8 CA,O ���"                         Wheat seed 
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��� �� s� �! �" �	-E!  F�A4 �" >S��� +	!2  �AB �	(�

��� . �S	� � �*/� <�=� ��8�� V��- % � V��-(��

V�B	� �	%  �B	% � C/��� ��� �� Q/��� R�
�
 �� 	!

>� $�2-�� AB	� .	% �S	� � �*/� <�=� �" �-(�� �

 "�AT
 � $;B V�G,� H	�7 S C	9�� 6�1A� C/��� ���

>� $�2-�� �B	% 	� ���	2� �" �-(�� H	�7 S AB	�.   ��"	2�

�"	P� +"��� +@���  �" C�A% �! $P� � l7-;� +	!

���  F�A4 �" l7-;� +	!3 ��� �AB �"�" �	(�.  ��8��

�"	P� �� �! �� Q/��� +@��� � ��A2� z�j 6M	b �� 	! <�=

$! �"  �"	P� �! +@��� ���) F�A41 (AB �U�	�� . '�	-�

 �*/� <�=� ��8�� �% "�" �	(� >?�=� �*/� "��5��

V�B	� �-(�� "���	% 6�1" �� ��� �� �! �"  �� �S�8� �" 	!

 "/� �	P4 Q	2� ��	� �� �
m	� R
��) �*/� �% A,h�!

 �- % "���	%  �7S �� $�2-�� �B	% ��� �" >?�=�

V�B	�  �B�" �� ��A2� V��- % 	! .(  

 F�A4 '�	-� V�,i !3  �% "�" �	(�  "���	% ��8�� V��

V�B	� >?�=� �*/� �  "/4� > �2-�� �3��� �S�8� �" 	!

"��" .V�B	� "���	% V��-(�� 	� '��� ���+���	(% +	!& 

 +@��� ��A2� V��-(�� � �*/� <�=� ��A2� V��-(��

)8/18712 �	-E! �" F�@	G� (� �� &��� �"�" r	=-*� "/* �

>1	b�">,�B	� "���	% V��- % 	� $�2-�� �(% ��� �%& 

 F"	T� +@��� � �*/� <�=�)13900 �" F�@	G� �	-E! ( ��

�B�" . ���	E ! � >U4�)Rajabi et al., 2012 ( ��8�� 8��

 V�� �� �*/� <�=�53  	
123  V�,i ! �  �	-E! �" �-�1

 V�� �� >?�=� �*/� +@���2026  �4664  �" F�@	G�

A�"�% ���8O �	-E! . � >?�=� �*/� +@��� �-(�� <�=�

 H	�7 S "�AT
 C	9�� �� Q/��� '��� ��� �" �8��	E� H	�7 S

+@��� � �-(��  $;B ��/*)�*/� �-(�� <�=� ( ���	2� �"

>� $�2-�� �(% 	� AB	� . � �*/� ��8�� �G�" ���G(!�o�

 �U�� �� '��� ��� �" >?�=� +@���$% ��� �� )	*  +���

A�"�% ���8O ����� �" )Razzaqi et al., 2008; Abbasi 

et al., 2009 .( ��� �"'��� �(%&  V��-(�� �*/�

 +"��� +@��� $P�)8/37 AM�" ( �� ��	� 	� ���	2� �"

�"	P� 	! �B�" .��	(� '�	-�� ���	E ! � >,��� ��/
 +

)Mrini et al., 2002 (AB ���8O .�"	��  +�� �"	a-�� �"

V�B	� ��  +	! &"AT-� H	�7 S C	9�� � +���	(% 6�	S

 �*/� <�=� :��8?� >7M���� .��	(� '�	-�� ��/
 +

 ��� �AB ���8O �G�" ���G(!�o�)Yosefi et al., 

2009 .(V����	,�& >�  ��� �% �?�O �9�-� ��/
'��� 

"��" �� +@��� � �*/� <�=� V��-(�� .��	(� '�	-�+� 

 x�U_
9S ��/	  ���	E ! � >h��B)Ajashirchy et al., 

2011 (AB ���8O.  
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Table 2. Input contributions in wheat production per hectare in various production methods   

'��� �(%  
Conventional 

tillage 

$% )	* +���  
Reduced 
tillage 

$�2-�� �(%  
Direct 

seeding 

Ab�� 
Unit 

+"��  
Input 

148 97 70 �	-E! �" �-�1  )L.ha-1( �*/�                            Fuel 

220 180 160 �	-E! �" C�O/7�% )Kg.ha-1( ���                                Seed  

130 80 50 E! �" �S	��	-  )H.ha-1( >�	��� +����       Human labor 

     >�	� �B C/ � � 	!"/%   oxicantstFertilizers and   

75 75 75 �	-E! �" C�O/7�% )Kg.ha-1(  "/%             �@��-�� Nitrogen  

30 30 30 �	-E! �" C�O/7�% )Kg.ha-1( �a�? "/%              Phosphate  

50 50 50 �O/7�%�	-E! �" C )Kg.ha-1( $��	-�                 Potassium  

 - 1.5 3 �	-E! �" �-�1  )L.ha-1( l7S :%               Herbicide  

1 1 1 �	-E! �" �-�1  )L.ha-1( �?5 :%                Pesticide  

     >S��� H	�7 S                   Farming operations 

1 1  - �U
�� )Time( $;B                   Plowing 

2  -  - �U
�� )Time( s��"                 Disking 

1 1  - �U
�� )Time( �1/1           Land levering 

1 1 1 �U
�� )Time( �B	%                  Sowing 

1 1 1 �U
�� )Time( "/%>!"       Fertilization 

 -  - 1 �U
�� )Time( 
l7S :;�  :%):�� �B	%( 

Herbicide application (pre-culture) 

1 1 1 �U
�� )Time( 
l7S :;�  :%)~�  �B	% ��( 

Herbicide application (post-culture) 

1 1 1 �U
�� )Time( 
�?5 :;�:% 

Pesticide application 

2 2 2 �U
�� )Time( 
)�� "/% 

Fertilization (post-culture) 
1 1 1 �U
�� )Time( �B�"��              Harvesting 

1 1 1 �U
�� )Time( 62� � 6 b            Transport 

    

   "/�% &	�! �"	P� ��	� 	� ���	2� �" �@���-��   V��-�(��

��� �" �� +"��� +@��� $P�  $�% +	!  )	�* +���)7/31 

AM�" ( $�2-�� �B	% �)7/35 AM�" (  r	�=-*� "/* ��

"�" . 6�1" �5�� �"/�m	�$! >U     "/�% <��=� � +@���� ���

AB	� >� CA,O �S��� �" H�� .��	(� '�	-�+�   ��	�� ��/


 ���G(!�o� 8��AB ���8O��� � )Ulger et al.,1993; 

Diepenbrock, 2001; Safa and Tabatabaeefar, 
2008 .( "/��% <���=� ����A��� � )	��* �/����5 C	��9�� 	���

�@��-�� >�    �� +"��� +@���� <��=� ��8��� ��/
  :!	�%

��P� � �"�"  "�" :��8�?� �� +@���� +��  . �	� !  ��%�/Y �" 

 F�A41 �A!	(� >� "/B &�h�O� �*	� +��� �! C�O/7�% 

p�/�� C/ � >�	� �B +@��� >�����? <�=� �� >� &A�� 	�� 

�/h $9b >?�=� C/ � �"  ��S���   R�
��� ���  ��- %  ��

>�	� �B "/% ���& V��-(�� $�2-����f +@��� "��� �AB 

�� �S�8� >B	� �� <�=� >�	� �B +	!"/% >� AB	� . '�	-�

��	(��       ���� �A�B ���8�O ��G�" ���G�(!�o� ���/
 +

)Mrini et al., 2002.(  

 �! $P� � $�2-����f � $�2-�� +"��� +@��� ��"	2�

��� �" C�A%  F�A4 �" l7-;� +	!4 ����� ��� �AB .

 >?�=� +@��� :;� �" >�	��� +���� � �*/� $�2-��

�����AB ��A� . >S��� H	�7 S �" >?�=� �*/� +@���

)�"	�5 �B�"�� � �B�" &�B	% &V��� +�	� (>� AB	� . ��

$�2-�� +"��� +@��� �u� &���+	!  �(% � '���

�� $�2-�� 	� R�
�
2/39  �8/24  � V��-(�� AM�"

A,-B�" �� $P� V��- % . �"	a-�� �% "�" �	(� ��	(� '�	-�

V�B	� �� (% +	! >7M� 6�	S �8��	E� p��8� �" +���	

>� �*/� <�=� :��8?� AB	� )Borin et al., 1997; 

Strapatsa et  al., 2006; Tipi et al., 2009 .(  
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 F�A43- �	-E! �� F�@	G� R�b ��  +"��� +@��� ��"	2� �� s�Ea
 �! �" ��� CA,O A�1/
  
Table 3. Input energies (MJ.ha-1) in farming operations for each wheat production method 

'��� �(%  
Conventional tillage 

$% )	* +���  
Reduced tillage  

$�2-�� �(%  
Direct seeding +"��  

Input AM�"  
Percent 

V�G�	��  
Mean 

 AM�"  
Percent 

V�G�	��  
Mean 

 AM�"  
Percent 

V�G�	��  
Mean 

37.80 7074.4 29.61 4636.6 24.07 3346 �*/�                                       Fuel 

1.36 254.8 1.00 156.8 0.71 98 ���                                           Seed  

17.40 3256 17.01 2664 17.04 2368 >�	��� +����                  Human labor 

26.51 4960.5 31.68 4960.5 35.69 4960.5 H�� "/%                            N-fertilizer  

1.99 373.2 2.38 373.2 2.68 373.2 �a�? "/%                          P-fertilizer  

2.98 557.5 3.56 557.5 4.01 557.5 $��	-�                             K-fertilizer  

0.00 0 2.28 357 5.14 714 l7S :%                            Herbicide  

0.54 101.2 0.65 101.2 0.73 101.2 �?5 :%                              Pesticide  

1.17 219.8 1.10 172.7 0.00 0 $;B                                   Plowing 

1.01 188.4 0.00 0 0.00 0 s��"                                  Disking 

0.50 94.2 0.60 94.2 0.00 0 �1/1                             Land leveling 

0.50 94.2 0.60 94.2 0.68 94.2 �B	%                                   Sowing 

0.50 94.2 0.60 94.2 0.68 94.2 "/% :;�         Fertilizer application  

0.00 0 0.60 94.2 0.90 125.6 l7S :;� :%     Herbicide application 

0.50 94.2 0.60 94.2 0.68 94.2 �?5 :;�:%     Pesticide application 

0.50 94.2 0.60 94.2 0.68 94.2 )�� "/%          Fertilizer application 

0.67 125.6 0.80 125.6 0.90 125.6 �B�"��                          Harvesting 

0.34 62.8 0.40 62.8 0.45 62.8 62� � 6 b                        Transport 

5.71 1067.6 5.92 926.3 4.97 690.8 �/-%��
                                Tractor 

100.00 18712.8 100.00 15659.4 100.00 13900 6%                        Total  
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5�(� +"	�

 >7�S	 �� �)Mehrabi-Boshrabadi and Esmaaeli, 

2012 ( ���	E ! � >�%	�	% �)Canakci et  al., 2005 (

 8����� �AB ���8O.   
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�G�"  ��� �- %) F�A45 .(6�1" $P� ��� V�� "	�� +@��� 
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>� >-`	ab �AB	 .��?  >�	37� � :;�)Feyzbakhsh 

and Soltani, 2013( 8�� >E� 6�m" �� :��8?� �	�A��� �" 
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Table 4. Direct and indirect input energies (MJ.ha-1) for each wheat production method 

'��� �(%  
Conventional tillage 

$% )	* +���  
Reduced tillage  

$�2-�� �(%  
Direct seeding 

 

AM�"  
Percent 

V�G�	��  
Mean 

AM�"  
Percent 

V�G�	��  
Mean 

AM�"  
Percent 

V�G�	��  
Mean 

+"���  
Input 

       +@���$�2-��           Direct energy  

37.80 7074.4 29.61 4636.6 24.07 3346 �*/�                        Fuel 

17.40 3256 17.01 2664 17.04 2368 >�	��� +����    Human labor 

39.17 7329.20 30.61 4793.40 24.78 3444.00 6%                            Total  

       +@���$�2-����f   Indirect energy  

17.40 3256.00 17.01 2664.00 17.04 2368.00 ���                            Seed  

26.51 4960.50 31.68 4960.50 35.69 4960.50  "/%       �@��-�� N-fertilizer  

1.99 373.20 2.38 373.20 2.68 373.20 �a�? "/%         P-fertilizer  

2.98 557.50 3.56 557.50 4.01 557.50 $��	-�           K-fertilizer  

0.00 0.00 2.28 357.00 5.14 714.00 l7S :%          Herbicide  

0.54 101.20 0.65 101.20 0.73 101.20 �?5 :%           Pesticide  

0.34 62.80 0.40 62.80 0.45 62.80 62� � 6 b      Transport 

11.07 2072.40 11.43 1789.80 9.49 1318.80 
V�B	�+���	(% +	! 

Agricultural machinery 
60.83 11383.60 69.39 10866.00 75.22 10456.00 6%                       Total  

    

 
F	� �" �-(�� +@��� � �*/� <�=�  �� �-B�O +	!

 $%� >��-�" �1/P� 6�1" ��� �"/� �5 +	P� �"/�. 

��P� V�G�	��  &'��� �B	% ��� �� �" +@��� +��

$% )	*  R�
�
 �� CA,O $�2-�� � +���1/0 &12/0  �13/0 

 	� $�2-�� �B	% �	�� V�� �� �% "/� F�@	G��� C�O/7�%

 �� �U�� +@��� �- % <�=� 6�1" �� &�- % "�E7 S "/4�

��P� +���" �G�" ��� �" ��� �
m	� +�� . � +�	�/� V�,i !

 ���	E !)1995 Bonari et al., ( $% �% A�"�% ���8O 8��

)	* �" �4/
 6�	_ :!	% R4/� $�2-�� �B	% � +���

  &AB >?�=� +@��� 6�	_ ���D
 CA,O "�E7 S �% >1	b �"

�B�A� >P4/
 .  

 &'��� �B	% ��� �� �" +@��� HAB V�G�	��

$% )	*  R�
�
 �� CA,O $�2-�� � +���1/10 &27/8  �

79/7 C�O/7�%�� F�@	G�  �B	% �	�� V�� �� �% "/�

 �- % <�=� 6�1" �� &�- % "�E7 S "/4� 	� $�2-��

�
m	� +@��� �"�	� +���" �G�" ��� �" �� �U�� +@��� +

�"/� ��� .��� >P�A� �% 	� R�	,-� >?�=� +@��� HAB

)	* H	�7 S HAB ��� +��� . H	�7 S :!	% 	�

)	*  :!	% +@��� <�=� HAB � �*/� <�=� &+���

>� A�	� .��	(� '�	-�+�  ���8O ���G(!�o� ��	� ��/


  AB)Borin et  al., 1997.(   

��?�` :�	��O >�	P4 �" ��� +	!  A�1/
 l7-;�

 F�A4 �" CA,O6 �	(� ��� �AB �"�" .V��-(��  �

��?�` ��A2� V��- % :�	��O �� >�	P4 �� Q/��� R�
�


  '��� �(%)7/11712  C�O/7�%CO2 �	-E! �" ((% � �

 $�2-��)7/3720  C�O/7�%CO2 �	-E! �" ("/� . V�� 6�1"

6�	_ :��8?� p/j/� �	(-�� �ub�� +" V��%A��%�  �� >B	�

 �" '��� ��� �" �-(�� �*/� <�=� � )	* >��"�O��

>� $�2-�� �(% ��� 	� ���	2� AB	� .>7�7*  � >_��S

 ���	E !)Khalili-Araqi et al., 2013 ( � � >E�	E��

-��A,�1 C�/)Reicosky and Lindstorm, 1993(  '�	-�

A�"�% ���8O �� >P�	(� . ���	E ! � /,��� V�,i !

)Merino et al., 2004 ( ���8O�% �-(�� �% A�"

+" +�	�"��5 H	�	��4 �"	�5 �� AT� V��%A��%�  V��� +�	�

>�  AB	� . C	_��GWP  �U�� �T1	3� V�� �" �AB �U�	��

��/
 �AB ���8O C	_�� �� >� �- % V�22�� ��	� AB	� .

 $�" ����B �" CA,O A�1/
 �T1	3� �5 �7S) �� �	�� CAS

z5 @	0 � +��� C�m +@��� � +�	��5 (>� AB	�.  



�	��4 >���� ��	;7O +	!�	O �	(-�� � +@��� $�" CA,O A�1/
 �" +�                      H�f H	2�2�
 / ���"$(B / ��	 BC/�/  8��	�1395 

 F�A45-  >4��* &+"��� +@��� ��"	2��	-E! �� F�@	G� R�b �� |*	B � �� �" +@��� +	!���  CA,O A�1/
  
Table 5. Input and output energies (MJ.ha-1) and energy indices for three wheat production method   

'��� �(%  

Conventional 
tillage 

$% )	* +���  

Reduced 
tillage  

$�2-�� �(%  

Direct 
seeding 

 +@��� p/�  Energy type 

    
����� �+                                             Inputs 

7329.2 4793.40 3444  $�2-��)�	-E! �� F�@	G�(         Direct (MJ.ha-1) 

11383.60 10866.00 10456.00  $�2-����f)�	-E! �� F�@	G�(  Indirect (MJ.ha-1) 

18712.80 15659.40 13900.00  6%)�	-E! �� F�@	G�(                             Total (MJ.ha-1) 

3510.80 2820.80 2466.00  ����A�A9
)G��	-E! �� F�@	(        Reproducible (MJ.ha-1) 

15202.00 12838.60 11434.00  ����	�A�A9
)�	-E! �� F�@	G�(  Non-reproducible (MJ.ha-1) 

   
21�/? �+                                  Outputs 

1852 1894.00 1785.00  ���" "�E7 S)�	-E! �" C�O/7�%(       Seed yield (Kg.ha-1) 

27409.6 28031.2 26418  ���" >4��* +@���)�	-E! �� F�@	G�(  Seed energy (MJ.ha-1) 

1.46 1.79 1.90 +@��� �"�	� )AM�" (  Energy efficiency (%) 

0.10 0.12 0.13 ��P�  +@��� +��)F�@	G� �� C�O/7�%(  Energy productivity (Kg.MJ-1) 

10.10 8.27 7.79  +@��� HAB)C�O/7�%�� F�@	G�(  Energy intensity (MJ. Kg-1) 

8696.80 12371.80 12518.00  |1	* +@���)F�@	G�(  Energy gain (MJ) 

 
 

 F�A46-  >�	P4 :�	��O ��?�` ��"	2�)GWP ( C�O/7�% F"	T� R�b ��CO2 �	-E! �"   CA,O A�1/
 ��� �� �"  
Table 6. Global warming potential (GWP) (kg.eqCO2.ha-1) for three wheat production method   

'��� �(%  
Conventional tillage  

$% )	* +���  
Reduced tillage  

$�2-�� �(%  
Direct seeding  �	(-�� .U,�  

Emission source  6% �� AM�"  
Percent 

V�G�	��  
Mean 

6% �� AM�"  
Percent 

V�G�	��  
Mean 

6% �� AM�"  
Percent 

V�G�	��  
Mean 

21.6 2531.7 31.5 2119 50.5 1880.7 +@���                         Energy 

78.4 9181 68.5 4600 49.5 1840 )	* ��"�O��     Soil inversion  

100 11712.7 100 6719 100 3720.7 6%                               Total 

 

  

 �" +"	=-_� +	!�-���	� � F/=�� "�E7 S ��"	2�

 F�A47 	(���� �AB �"�" � . V�� "�E7 S ��8�� �u� ��

 � �B�A� "/4� ��" >,T� <�-*� CA,O A�1/
 ��� ��

$% ���)	* � V��-(�� �� $�2-�� �B	% � +���

A,-B�" �� "�E7 S ��8�� V��- % . ���	E ! � +�	�/�
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Table 7. Economic analysis for three wheat production method  

(%'��� �  
Conventional 

tillage 

$% )	* +���  
Reduced tillage  

$�2-�� �(%  
Direct seeding 

A�5�" � �,�8! +�84� 
Cost and return components 

1852 1894 1785 
 "�E7 S )�	-E! �" C�O/7�%(   

Yield (kg.ha-1) 

10.5 10.5 10.5 
 ���? � �_)C�O/7�% �� F	�� ��8!( 

Sale price (1000 Rials.kg-1) 

19446 19887 18742.5 
 |1	*	� A�1/
 ����)�	-E! �� F	�� ��8!( 

Gross value of production (1000 Rials.ha-1) 

6450 5950 3400 
�,�8!  ��D-� +	!)�	-E! �� F�@	G�( 

Variable cost of production (1000 Rials.ha-1) 

5000 5000 5000 
�,�8!  ��	Z +	!) �� F	�� ��8!�	-E!(   

Fixed cost of production (1000 Rials.ha-1) 

11450 10950 8400 
 A�1/
 �,�8! 6%)�	-E! �" F	�� ��8!( 

Total cost of production (1000 Rials.ha-1) 

0.50 0.51 0.45 
 A�1/
 �,�8! 6%) F	�� ��8!"F�@	G� �( 

Total cost production (1000 Rials.ha-1) 

21946 22387 21243 
 |1	*	� �"�	�) F	�� ��8!"�	-E! �( 

Gross return (1000 Rials.ha-1) 

0.96 1.03 1.13 
 |1	*	� �"�	�)F�@	G� �� F	�� ��8!( 

Gross return (1000 Rials.MJ-1) 

7996 8937 10343 
 |1	* A�5�") F	�� ��8!"�	-E! �( 

Net return (1000 Rials.ha-1) 

0.35 0.41 0.55 
 |1	* A�5�")F�@	G� �� F	�� ��8!( 

Net return (1000 Rials.MJ-1) 

1.92 2.04 2.53 
�,�8! �� �A�	? �U��  

Benefit to cost ratio 

0.16 0.17 0.21 
��P�  +��)F	�� ��8! �� C�O/7�%(   

Productivity (kg.1000 Rials-1) 
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Abstract 
Excessive consumption of energy in Iran resulted greenhouse gas emissions and related risks to the 

environment and human health. The aim of this study was to evaluate the effects of tillage and 
cultivation of wheat (including conventional farming, reduced tillage and direct seeding) on energy 
consumption and environmental pollution in the Kalpoosh region of Semnan province. Data were 
collected through interviews in 30 typical fields of wheat production. Data were analyzed with regard 
to inputs consumption, inputs energy and greenhouse gas emissions from the consumed energy and 
tillage method. Total inputs energy from the consumed inputs varied between 13900 to 18713 MJ ha-1. 
Results indicated that in conventional method, fuel consumption had the most share of energy input 
(37.8 % of total) followed by Nitrogen (26.5%) and seed (17.4%), respectively. Nitrogen had the most 
share of energy input in reduced tillage (31.7%) and direct seeding (35.7%). Maximum and minimum 
of greenhouse gas emissions (CO2, CH4 and N2O) were related to conventional seeding (11713 kg 
equivalent CO2 ha-1) and  direct seeding ( 2721 kg equivalent CO2 ha-1.), respectively. Wheat yield 
differences in three methods wasn’t significant, maximum and minimum of wheat yield related to 
reduced tillage, direct seeding, respectively. Maximum and minimum of economical productivity 
belonged to direct seeding (0.21) and conventional tillage (0.16), respectively. It can be concluded that 
using conservation tillage (reduced tillage and direct seeding), without a significant decrease in the 
yield of wheat, reduced fuel consumption, energy and greenhouse gas emissions, and increased energy 
efficiency and economical productivity. 
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