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��'H�.�	�� ���E5 ����� �H�	, ����% �� "����?� Qb��$5 '�

P/># 
Reference 

a�'� +��e#()+�a�&#/ D��(
Energy equivalent (MJ unit-1)

1�Om"#) D��(
Particulars (unit) 

�{���� (�6
1- Inputs 

Pishgar Komleh et al., 2011 1.96 �{�{'3��('�.'� $)
��%(
1-1- Human labor (h) 

Ghorbani et al., 2011 62.7 �{�{?�# 3C1_H)
��%(
1-2- Machinery (h) 

Ghorbani et al., 2011 50.2 �{�{E���� 
5,% 3I)03�2(
1-3- Diesel fuel (L) 

�{Z{�6�,8 (?3K3�$�)83f��,N(
1-4- Chemical fertilizers (kg) 

Mohammadi et al., 2010 66.1 �{Z{�{'3Aa��2 
1-4-1- Nitrogen (N) 

Mohammadi et al., 2010 12.4 �{Z{�{�:.� 
1-4-2- Phosphate (P2O5) 

Mohammadi et al., 2010 11.2 �{Z{�{%�2� 3B
1-4-3- Potassium (K2O) 

Esengun et al., 2007 303 �{Y{#�� �,8$)C�(
1-5- Manure (t) 

�{]{f,K% )83f��,N(
1-6- Chemicals (kg) 

Esengun et al., 2007 238 �{]{�{c<:N� 
1-6-1- Herbicide 

Esengun et al., 2007 101 �{]{�{��"D c8
1-6-2- Insecticide 

Esengun et al., 2007 216 �{]{�{}��J c8
1-6-3- Fungicide 

Ghorbani et al., 2011 1.02 �{{9H SH 3��()Me<#�2#(
1-7- Water for irrigation (m3)

Ghorbani et al., 2011 3.60 �{\{�2<0� �.372)83
��% 1��,N(
1-8- Electricity (kWh) 

Ozkan et al., 2004 14.7 �{�{��O# ��9 $)83f��,N(
1-9- Seeds (onion) (kg) 

�{X��5 $
2- Output 

Ozkan et al., 2004 1.60 �{�{� ��<NK� 3��)�� A��) (83f��,N(
2-1- Onion Yield (fresh weight) (kg) 
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�������"& '"��% )Allium cepa L.(…

Y

��'H�.��"& '"��% ��	
 ���	�'5 Q�"#�[ 

��3�  30,� 
Onion production 

�,3? �6/1�3NK� 
Practices/operations 

A N� �A���� 
Zarfam, Golden 

BJ� f�' 
Name of varieties 

G.�� �o3K� Bm? 70�# � $'� $"8 
Moldboard plow, disc harrows, land leveler 

���#H 1�3NK� $.# �,28��� ^%,� C3#� (��% C%,����\Y 
Land preparation tractor used: 285 MF 75 hp 

CK!9{ >:%� 
February - March 

���#H A�#� ��%(#�3C
Land preparation period 

2.4 ,2#Bm? 1�e�� �� e� ^% 
Average tilling number 

 >:%�{����� �C
March - April 


?�8 A�#� 
Planting period 

A�9H– >:%� 
November - March 

6��,8 A�#�$)
?�8 �� I/J(
Fertilization period (Before planting) 

 >:%�–����5 
March - June 

$6��,8 A�#�)
?�8 ��  e9(
Fertilization period (Top dressing) 

4.6 $6��,8 1�e�� �� e� ^%,2# 
Average number of fertilization 

������C–�!# 
April - October 

(��39H A�#� 
Irrigation period 

18.2 (��39H 1�e�� �� e� ^%,2# 
Average number of irrigation 

������C–�!# 
April - October 

B% A�#� ?�� $)pN� 
�H �c8 c8}��J �c8(
Spraying period (Herbicide, pesticide & Fungicide) 

6.2 B% 1�e�� �� e� ^%,2# $?�� 
Average number of spraying 

�!#–A�9H 
October - November 


?���9 A�#� 
Harvesting period 

i$
 � A���� 

5� Q��P?5"#�[ � -"& B?� Q�"��

� ^%,2# � A�#� NK� �� e3 4# 1����2$0,� 43�  43� Bm4? �� ��

���#H ��%(+,O4d# 
4?���9 �4� ��9 �2.9 ��+� 4X�74E��� 

����
%� �  .���#H � Bm? ��%(4h �� ��49 �2.49 $��4# �46(

.4# �,428��� ^4%,� ��4T8� �  >:%� � CK!9$C4%,��� �\Y�49 

1� J Yf�n'� ��m9 M%� #$�,4? .�  >:4%� �� ��49 
4?�8

������� I���# f�n'� ��# C$�3��.6��,8$A�9H �� 
?�8 �� I/J 

# 1�,b ��#  >:%� �� ��#$�4����.�4%�NK� �43 4# 1����2$��

NK� � 724?�� 74#��� ��4# �4!# �� ��#  >:%� �� 
?�� 7ND�# 43 1�

 h �� 
?���9$��4# �46(4# f�4n'� A�49H � �4!# $�43��.A�4#�

6��,8$,4h 749 ����5 ��  >:%� �� 
?�8 ��  e9 4# +$ 4#�n'� .

6��,8 1�e�� �� e� ^%,2#$)
?�8 ��  e9 � I/J(�]/Z�,49 .

' �,8379 ���:2%� ��,# 7'a��2 I<?� s,4' �� ��:.� �,8 ����� (

',#H3�� 1�:.� ��,% � 1�:.� f,�4%�2� �,8 � IF31�:0,4% �B

%�2�3�,9 B.9H43��(
4?�8 ��  4e9 �/�\��4# �� � 74/��# �46(

������f�n'� �!# �� C#$�,? .NK�3B% 1�?��$���:24%� I#�? 

pN� �� c8��H
c8}��J �c8����� ���f�4n'� ��# �!# �� C

#$�3��B% 1�e�� �� e� ^%,2# �?��$�/]�,9 )+� X�(.

��"& '"��% �� �H�	, � ����� ��	�� !"#$% 

��42<6 G4� �� (���� (a�4'� I48 ��� A�"' $%��9 C�� g��2'

 �9 �9��9�\Z�#�49 723.4��2<0� A�R43# C4�� �� 748 �,49 +�a�4&

Y[[�� (���� (a�44'� C��2"4439 �+�a�44&# )�/Y[(%I448 ��
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������� ��	
��� /������ /����� ��� /���
���� 

]

��'H�.�	�� D	�5 �
 Z�S%�� �"�	�� -����� �H�	, ����% �� "& ���$5 '"��

a�'�(
Energy 

VW%  D�� ���� 79 �� Q#

)�� Q#/��2<6(
Quantity per unit 

area (quantity ha-1)

+��e#a�'� (

)+�a�&#/ D��(
Energy equivalent 

(MJ unit-1)

a�'� +��e# I8(

)+�a�&#/��2<6(
Total energy 

equivalent (MJ ha-1)

a�'� I8 ��  b��(

����((%)  
Percentage of total 
energy input (%) 

�{���� (�6
1- Inputs 

'3��('�.'� $)
��%(
Human labor (h) 

1694 1.96 3320 3.37 

?�#3C1_H)
��%(
Machinery (h) 

7.43 62.7 466 0.47 

E���� 
5,%3I)03�2(
Diesel fuel (L) 

127 50.2 6393 6.49 

'3Aa��2)83f��,N(
Nitrogen (N)(kg) 

219 66.1 14483 14.7 

�:.�)83f��,N(
Phosphate (P2O5)(kg) 

183 12.4 2279 2.31 

%�2�3B)83f��,N(
Potassium (K2O)(kg) 

109 11.2 1213 1.23 

#�� �,8$)C�(
Manure (t) 

22.1 303 6704 6.81 

pN� c8)83f��,N(
Herbicide (kg) 

2.02 238 481 0.49 

��"D c8)83f��,N(
Insecticide (kg) 

3.55 101 360 0.37 

}��J c8)83f��,N(
Fungicide (kg) 

1.63 216 351 0.36 

9H SH3��()Me<#�2#(
Water for irrigation (m3)

11935 1.02 12174 12.4 

�2<0��.372)83
��% 1��,N(
Electricity (kWh) 

13915 3.60 50092 50.9 

��O# ��9$)83f��,N(
Seeds (onion) (kg) 

11.1 14.7 163 0.17 

a�'� I8(���� ()+�a�&#(
Total energy input (MJ) 

98479 100 

�{X��5 $
2- Output 

�� ��<NK3��)�� A��) (83f��,N(
Onion Yield (fresh weight) (kg) 

73227 1.60 117164 

a�'� I8(X��5 $)+�a�&#(
Total energy output (MJ) 

117164 

���8$�a�'� (
Energy efficiency 

1.19 

(a�44'� 
44?�� �� (���� (�446)+� 44X�(�,448 �AH ��  44e9 �

Aa��4423')/�Z(4439H SH �(��)Z/��(%$44#�� �,448 �)\�/](%�

I443E���� 
5,44%)Z�/](%
44?�� ���44J .I443E���� 
5,44%

 SH a�4FK� ��,28��� 
5,% �� �,9 1��/� ��3�  30,� �� $��O#

 ��@ $�e9 �� �6a�'� � IQ' � IKD �(�2<0� �.39 7243��49 �2"(

��44@ �� SH a�44FK�  44? i�O44# 744QW># o443K� (�446 .C3449 ��

(a�'� 79 (���� (�6 �49 $��O4# ��49 �B2.43% �/[%I48 ��

(a�'� 
4?�� �� A�R43# C��2K8 (���� (�6 .��4<NK� C3&'�43#

 ���3���� �� $4X��5 (a�4'� I48 � �,49 ��2<6 �� f��,N38 

��3�  30,� ��2<6 G����]Z79 +�a�&#  #H 
%�.
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����� � !"#$% � ��	�� ������ �
�������"& '"��% )Allium cepa L.(…



��'HV.�	�� BS.� ����� �H�	, ����% �� "& ���$5 '"��

�3��
onion 

 D�� 
Unit 

A�,>� 
Items 

98479 +�a�&#/��2<6 
MJ ha-1 

a�'�(���� (
Energy input 

117164 +�a�&#/��2<6 
MJ ha-1 

a�'�(X��5 $
Energy output 

73227 83f��,N/��2<6 
kg ha-1 

��<NK�)�� A��(
Yield (fresh weight) 

1.19 {���8$�a�'� i�O# (
Energy use efficiency 

0.74 83f��,N/�&#+�a 
kg MJ-1 

��!9 ��(a�'� (
Energy productivity 

1345 +�a�&#/C�
MJ ton-1 

a�'�(L,Om# 
Specific energy 

18684 +�a�&#/��2<6 
MJ ha-1 

a�'�(x0�5 
Net energy 

���3�  30,� (a�'� i�O# $����8��/��,9 )+� XZ(.7X,� �9

 ��:% A�,9 C3��� � SH �,/K8 79 � $>3#���� SH (�6 74QW># �

(��49 723.4��2<0� ���� (a�'� i�O# AH P/� 79 � 7e0�W# ��,#

��!9 (����9 SH ��@ �� �6c6�48 
4!X �� $�� 3!K� $2.��9 �

 430,� �� AH i�O4# � P4��,� $����48 c��R�� � SH i�O# 

(�� 4��� �49 ��;4� o4��h C�� �� �� ��3� f�n'� ��3� +,Od#

��:44% (���� (a�44'� �$44>3#���� SH (�446 SH � 723.44��2<0�

 (a�4'� i�O4# $����48 74n32' �� � c6�8 B2.3% 79 (��39H

  9�� c��R�� .o43J� ��9��48 �49 ���4K6 (��439H $����48 �,4/!9

 $# $��3K3? (�6�,8  '�,� ��kH $>e# $����48 c��R4�� �� (���

B2.443% �� (a�44'�  44?�9 7244?�� A��44�� (����"448 (�446)\(.

$2"!9 A���<K6 � ��/�)�(3&'�3# �� A��4�� �� ��43� ��4<NK� C

�/���� ��43�  430,� s��R# (a�'� $����8 � ��2<6 �� C� \]/[

�,K' A�,>�.

�,#)�Z(���8$�a�'� (�3'���� s��R# �� ��3 4# �49 G���


�� ���"�Y/Y��,K' 7/%�d# .��C0� oQd# 43IY[A 4? �49��9 

���8$�a�'� (� �� �% C3B2. �46 ' �� ���:24%� �� 43��(���48 �(

79 a�'� P/># A�,>�( n� I9�J ��,K' �8l  .

#3��!9 A�R ��(a�'� (a�'� �(a�'� � L,Om# (x0�5 ��

+� XZ
%� � #H .��!9 ��(a�4'� (0,� s��R4# �� 43�  43�� ��

 ,U� A�%��5 A�2%�(�Z/[79748  #H 
%� �4% 749 
/.4' ��

���� 1_,Od#$�,"8  >'�# f >� )\(,4X �)(1�l �)��(�

RN8 �)�Y(% �3M#�3>$)��(1_,O4d# 749 
/.' �#� �,9 _�9

7'�mN� �( 4>'�# 543��)��(74X,� �4&'��$749 0�43I�R4���c

a�4'� c6�8 � ��<NK�(���� (% �� 43B2. �46(74'�mN� )�(�

�44�3��,449 C.#443&'�3a�44'� C(a�44'� � L,O44m# (�� x0�445 

%443B2. �446(����"448(�44�+�44% �� A�� �446(�[[] –���[ �

79 ���3M]�/�8 �� +�a�&# 3� f��,N�Z�] ��42<6 �� +�a�4&# 

79  #H 
%�)�.(

�� +� XY�B3Q2.4# +�<4?� 749 (���� (a�4'� I8 P��,�

 +,O4d#  430,� ��  4� n� I49�J�3= �  � n� I9�J �B3Q2.#�3=

 
%� � ? ����H ��3� .79 (���� (a�'� P/># B!% I<?B3Q2.4#

)�/�(%B3Q2.#�3= �� �2"39)�/�](%(a�4'� P4/># B!% � ��,9

 ���� � n�)/��(%�����' � n� �)�/(%�9 (���� i;25�

 A�%��5 A�2%� �� ��3� +,Od#  30,� �� C���9�>9  >2?�� �&� <�

 �� D �����' � n� (���� (a�'� P9�># B!% (,U�Y/��49��9 

�,49 ���4� � n� (���� (a�4'� P9�># �� �2"39 . 430,� ��,4#��

 d# ���% � 4? � 4�� $!9�"4#  '�� A���� �� (����"8 1_,O

 
44%�)�����Y.((a�44'� � 44K� 
K.44J 7448 $��44n'H ��

 �� ���:244%� ��,449 Aa��4423' �,448 � 723.44��2<0� ����44��' � n�

(a�'� ��@ �� SH +�Od2%� 
!X ���� � n� (�6 �A�24%� (�46

 ��!9 
��� # ��@ �� SH (����9 �6(�24%�� �� i�O4# c6�48 
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������� ��	
��� /������ /����� ��� /���
���� 

\

��'HN.�	�� !� ����� �4�.5 ��X�� 0
 "a G="4�.5	"'<% !
�  G=�a � '"'<% !
� 	���% �� '"& ���$5 '"��

 b��a

%a
��3� 

onion 
(a�'� I<?)+�a�&#/��2<6(

Form of energy (MJ ha-1)

73.1 71979 
B3Q2.# (a�'�b

Direct energyb

26.9 26501 
B3Q2.#�3= (a�'�c

Indirect energyc

22.7 22361 
 � n� I9�J (a�'�d

Renewable energyd

77.3 76119 
 � n� I9�J�3= (a�'�e

Non-renewable energye

100 98479 
(���� (a�'� I8 

Total energy input 
a:(���� (a�'� I8 ��  b�� �� 
.���/�.a: Indicates percentage of total energy input. 

b:$'�.'� (��3' �� 
.���/�723.��2<0� � (��39H SH �I3E���� 
5,% �.b: Includes human labor, diesel, water, electricity. 

c:C3?�# �� 
.���/� 1_H$��O# ��9 � f,K% �$#�� �,8 �$��3K3? (�6�,8 �.c: Includes machinery, fertilizers, manure, chemicals, 
seeds. 

d:8 �$'�.'� (��3' �� 
.���/�$��O# ��9 � (��39H SH �$#�� �,.d: Includes human labor, manure, water, seeds. 

e:C3?�# �� 
.���/� 1_H723.��2<0� � f,K% �$��3K3? (�6�,8 �I3E���� 
5,% �.e: Includes machinery, diesel, fertilizers, chemicals, 
electricity. 

"48 (,4&0� 79 7X,� �9 723.��2<0� � A�24%� p4N2m# oh�4># 


B2.3% �� ���:2%� ��� #H��8 (��39H (�6 B6 A�46�3� 74��r� C3>@

 79 ���� � n� (a�'� P9�># ^%,� +�4T# A�,>� ( 430,� (�46�,8

 7��R# A��� � (� �� ���4� � n� (a�4'� P9�># 
/.' �R/% �,8

$# c��R�� �� ��3�  30,�  6�.

��"& '"��% ����� � !"#$% 

0�5�' ���� ��3�  30,� x��[Z��]  430,� 74>�R6 I8 �+��� 

��]��[\ ��3� +,Od#  30,� �� 7>�R6 79 � ��� 
/.' �]Y/�

7449  44#H 
44%� )+� 44X](.���44% �� 744>�R6 7449 � 44��� 
/.44'

 79 �,9 79�"# A���� �� $���� 1_,Od# +�T# A�,>� � ��� 
/.'

 7>�R6 79��79 $9H � B�� f >� M43���Y]/���/�)\(��1�l 

Y/�)��(�$>3#� M3% �� �\\/�)��(74'�mN� ��35 ��(�Y\/�

)��(7X,� �$4&'�� 74'�mN� (���\/�)�(749 
4%�  4#H 748 

$# 7n32' A�,� $�_,Od#  30,� �� 
��� 78���!'  430,� (�6(

N9�J
3+�2>8 (�2"39  '���  4>'�# 74'�mN� 1_,O4d# (��4� �

7>�R6 78 $�_,Od# 30,� (�6 1_,O4d# I43/J �� 
%� C3���  

�B�� 
%� �2"39 7>�R6 79 � ��� 
/.' .79$N#�,4� �4�� $N8 �,h

 $# �,% c��R�� M/% 78���4� 
K3J � ��<NK� I3/J ��  ',?

 7>�R6 I8 � 72��� c��R�� +,Od# 74>�R6 �� B��  30,� (�6 (�46

  46�,5 c��R�� 7>�R6 79 � ��� 
/.' � 9�� c6�8 �3r2# � 
9�k

���
.

�$%��9 C�� ���%74>�R6 I48 �� 749 �,49�#  430,� (�46

7>�R6 � �43r2# (�6�\%74>�R6 I48 �� 749 �,49�#  430,� (�46

7>�R6 �,9 
9�k (�6 .
"���9)�,% (�49 �49��9 ��3�  30,� x0�5

Y�Z\�[Y� $# A�"' 78 �,9 +���  6� �� ��43� +,O4d#  430,� 

$# (��O2J� 73X,� (���� 7QW>#  ?�9.

<"��0�	"M 

� (�� 4��� �$����48 �4d9 �� $4K!# s,4U,# (a�4'� 
��� #

 
%� (a�'� �� (��O2J� ���:2%� . 430,� (��9 (���� (a�'� I8

 ���3� ��2<6 G��\Z� AH (a�'� $����8 � +�a�&# ��/���,49 

79 ��3� +,Od#  30,� �� (a�'� $����8 C���9�>9 ���� i�O# I30�

 �723.��2<0� �$��3K3? (�6�,8 
5,4% � $#�� �,8 �(��39H SH

�,49 C3��� �I3E���� .�� V3d4b 
��� 4# �49 ��24%�� C34K6 ��

 ���4!' i�O# c6�8 
!X �46 $4# �B2.43% 749 (a�4'� (A�,4� 

��� c��R�� �� (a�'� $����8.723.4��2<0� ���3� +,Od#  30,� �� 

a�'� i�O# �� �� B!% C��2"39(���� (L�O425� �,45 749 
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����� � !"#$% � ��	�� ������ �
�������"& '"��% )Allium cepa L.(…

�

��'H_.#$% "� � !������% "& '"��

R6 ��RX��
"���9 � 7> 
Cost and return components 

���� 
Value 

��<NK�)83f��,N/��2<6(
Yield (kg ha-1)

73227 

J3���� 
K)��+�/83f��,N(
Sale price (rial kg-1)

1785 

0,� x0�5�' ����3 )��+�/��2<6(
Gross value of production (rial ha-1)

130743967 

R6�r2# 7>30,� �3 )��+�/��2<6(
Variable cost of production (rial ha-1)

57390181 

R6�0,� 
9�k 7>3 )��+�/��2<6(
Fixed cost of production (rial ha-1)

21872727 

R6 I8�0,� 7>3 )��+�/��2<6(
Total cost of production (rial ha-1)

79262908 

R6 I8�0,� 7>3 )��+�/83f��,N(
Total cost of production (rial kg-1)

1082 

x0�5�' 
"���9)��+�/��2<6(
Gross return (rial ha-1)

73353786 

x0�5 
"���9)��+�/��2<6(
Net return (rial ha-1)

51481059 

�� 
/.'�R6 79 � �7>
Benefit to cost ratio 

1.65 

� ���J f�� 7/�� �� Aa��23' �,8 � ���
�� .�/�I48 ��  b�� 

B3Q2.# (a�'� �(���� (a�'�)�I3E���� 
5,% �$'�.'� (��3'

 723.��2<0� � (��39H SH (��/�]B3Q2.4#�3= (a�4'� �AH  b�� 

)C344?�# 1_H ��449 � f,K44% �$44#�� �,448 �$��3K344? (�446�,8 �

$��O# (�,49 .(a�4'� i�O4# �� �2"439  4� n� I49�J�3= (�46

 (a�'� i�O# � n� I9�J (�6 79  x0�45 
"���9 �  #H 
%�

 ���3� ��2<6 G�  30,� ��Y�Z\�[Y����,9 +�.
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