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Á d#Z¯ {HZ2 ÉZ#0ÂÌ�Y9Ì"Z\» ÁÉ|Ì2�ÂH É!�"Y ?'|K8 %'Y�Z¯|*&Z' %» d'Y9;Y ]3Á4Á5Á11[.

1- Mechanization Index 
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Solar Energy Incident -+
.- Net Energy Gain  
˾ -Energy Productivity  
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)h(

]1[

%K'�T8 0(Á 

)kg(

É!�"Y X'�t 

)MJ/kg(

É!�"Y 0Y9Ì»

MJ/h)(

dHÂ� :�Ì»

)Lit/h(

�Â1 Ȳ�8 10000 3000 61/9328-

,'ZK.¯ 2000 6000 63/87263 2/18

+�'{ 2500 575 7/6242/146/9

,#MÁZ< 2500 325 7/622/87/9

sÂ\*»�H 2000 800 7/62258

JZ….� 1200 400 7/62208

sM �Â8Â» 10000 250 61/933/275/1
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{Â2 ${Y{ d·ZH{ É!�"Y 0Z'�m �{ É{Á�Á ,'Y Z8 Ä1�< f3Z& sM `._ �Â8Â» (Y 0Y�Z¯(ZÌ_ (Y %.Ì" (Y dÌ& ${ZM1�Y .` ._ �Â 8Â»
 {Á|u �{ sMMJ/ha 36482 É!�"Y ):�6» d&Z& (Y648dHÂ� �Z1\# �{ �1Ì· (Ä ¯ |*¯ %» :�6»37%Ä & É{Á�Á É!� "Y (Y

{Â2 %» ?»Z2 Y� Ä3�9» .Z*q Ä& É!�"Y %'Y�Z¯ {Â2 ,'9^'Zm %·Z"Z¯ Á É�Æ" É�ZÌ&M Z& ${ZÆ" ,'Y Ä-"22/1|Ì�� |#YÂH .lÂtÂ» ,'Y

 ÉZ# `._ (Y ${ZM1�Y Á %·Z"Z¯ É�ZÌ&M Ä\K2 {ZA'Y ?i» %'Z# ?u $Y� Z& Y� l�Y9» É�ZÌ&M ÄO”�» Ä& É|m ÄmÂ8 ¹Á9· $Z q �{ %\'�1\·Y

|#{ %» 0Z�" Z#.
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3Á|4 2-Á É1Á�Á ½ZË�4 Ä'8À» Ã| � !"#�$» �1 �Zf-Å FË ÉY�9 É��¿Y Ê4Á�Q)3Á�Z\» jDP �9 (

%&M ¹|*< 
d�{ Z& d2Y{�& 

%&M ¹|*< 
,'ZK.¯ Z& d2Y{�& É!�"Y lÂ" |uYÁ |uYÁ É!�"Y 

�Y|T» ?¯ É!�"Y �Y|T» ?¯ É!�"Y �Y|T»

É{Á�Á 

�"Y0Zh96/1217 425 6/473/934/141

dHÂ� lit 3/5648/229 12920 1/108 6084 5/140

ÉZÌ.Ì2{Â¯ kg 2/20249 5030 7/221 4478 7/119

%»Y{{Â¯ kg 3./-----

¹|*< �c& kg 7/15228 3580 360 5652 3/148

(ZÌ_ �c& kg 5-----
d¯ $��u kg 199 1/2418 ---

�Â1 Ȳ�8 h28 3/26736 3/84/232 6/9

,#MÁZ< h2/86/85/703/81/686/6

+�'{ h4/146/38/51---

,'ZK.¯ h263 --74/16/457 -

sÂ\*»�H h25 3/11283 --3
%2Z….� h20 8/256---

sM `._ h3/2-----

?T"Á ?.u ton.km 3/620126 142/886
a.q 23695 17153 

%mÁ�H 

¹|*< kg 7/144600 67620 2900 42630 1300

(ZÌ_ kg 6/1----
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 3Á|43-Ä'8À» Ã| � !"#�$» ÉY�9 Ã|»M 6�|9 ÉZÅ yQZ� 
{HZ2 lÂ" {HZ2 �Y|T» 

d2Y{�& %&M ¹|*<

d�{ Z& 

Z& d2Y{�& %&M ¹|*<

,'ZK.¯ 

Z& d2Y{�& º'{ ¹|*<

d�{ 

(ZÌ_ 

É!�"Y %'Y�Z¯ 9/250/243/177/0

ÂÌ�Y9Ì"Z\» {HZ204/81%5/66%5/80%8/87%

%1;Z'�{ É!�"Y {·ZH 43925 25477 5741 22759-

É(�"Y É�Á $�Æ& 2/59/53/101/2

É|Ì2�ÂH É!�"Y ?'|K8 %'Y�Z¯ 1/0%065/0%03/0%11/0%

Ä1;� �Z\& É!�"Y ?¯ Ä& |'|A8 ?&Z= É!�"Y dK�" 8/16%5/33%5/19%8/7%

& É!�"Y ?¯ Ä& ºÌT1�» É!�"Y dK�"Ä1;� �Z\ 3/56%36%2/61%1/56%

Ä1;� �Z\& É!�"Y ?¯ Ä& %\'9Ì; É!�"Y dK�" 4/60%8/40%5/64%5/63%

| 2Z& % » Ä3�9» �{ %'ZÌ.Ì2 {Â¯ {Z'( ${Z ·Y †Â; :�6» �& É!�"Y ?»Z3 ,Ì»Á{ ,(ZÌ_ LÂ67» �{ ,Ì*-.# .,Ì^"Z Ì»1450 
:�6» �'{ZT» Z& %'Z# Ä"Â." {ÂmÁ Á {Â¯ :�6» %»�<ÂOÌ¯2600 Á2700 Z 8 Ä1� < f 3Z& ÄTF*» �{ �Z1\# �{ ¹�<ÂOÌ¯ 29%(Y

|&Z' IZ61HY ?»Z3 ,'Y Ä& É{Á�Á É!�"Y .% FÌ7» d� '( s� B» 4Y� rY X mÂ» É{Z61=Y ��t �& $Áh3 É!�"Y {Z'( :�6» ,'Y

|'M %» {ÂmÂ& }ZH dÌ»Â.�» Á %'ZÌ.Ì2 %<{Â·M 4�ÂG Ä& ,Ì»( �{ Ä¯ d�Y %.ÌT1�».
É!�"Y ?»Z3 ,Ì»Â�|2Z& %» �c& :�6» Ä& ZÂ&�» Z# d�¯ ,'Y �{ �&.%"Z1�#Â¯ Ä.Ì" Á sM º¯ ÄTF*» �{ %&M ¹|*< l�Y9» �{

(Y X �Z*»Z" ${ZM1 �Y Á d� ¯ ~O/ ÉZ# $ÂÌ2 ,Ì*-.# Á |3Z�»Z" %¯ZH Á %&M ~'Y�2 ?Ì·|& ,|"Â2 %» d2Y{�& ,'ZK.¯ Z& Y�i¯Y Ä¯ 
45M ,Ì2Z»,,'Y Z8 $|2 f3Z& �c& $(Y|"Y (Y dÌ& :�6» Ä� 'ZT» �{ Á $| 2 Ä1HZ* 2 Z # ${ZÆ" ‡9m ,'�8 �& É!�"Y 0YÂ*3 Ä& ?»Z3 

|2Z& Ä12Y{ ÉY $�)1*» �Ì/ Á 4ÁZM1» |"Á� LÂ67» ,'Y Z# {HZ2.
dK�" Á ¹Y  ÉYc/ �{ $Z¯ (Y ${ZM1�Y Ä& ÄmÂ8 Z&1Ä&1¹| *< d�¯ �{ Ä"Y{ {�\O.3 Ä& ${ZM1�Y ?&Z= $Z¯ ,| "Â·Y º =� 0YÂ 8 % »

 Y� LÂ67» ,'Y É!�"Y É!� "Y Ä ¯ {Â 2 % » |� F» $Z Ì< %\'!Â·ÂÌ& {�\O.3 4�ÂG ,'Y �{ Ä¯ {Y{ d·ZH{ Z# {HZ2 ÄK�Z7» �{
,¹|*< Á $Z¯ É!�"Y $•'Á X'�t ,1;�< �)" �{ Z& 0M (Y ?GZu85/1|2Z& %» Ä"Y{ (Y ?GZu É!�"Y �&Y�& .

!Y1ZÆÀEÌY Á É�ÌJ ÄKÌf¿ 
Â67» d�¯ �{ Y� Ä ·ZF» ,'Y (Y ?GZu €'Z1" %O¯ �ÂF& a .m � '( 4�Â6 & 0YÂ8 %» sZ*& 0Z1��Æ2 $|.3 %3Y�( $|.3 45

{Â." É|*&:
d�{ Z& $|2 d2Y{�& %&M ¹|*< ÉY�& Ä"Y{ {�\O.3 yZ�Y �& É!�"Y %'Y�Z¯ {HZ29/2,'Z K.¯ Z & d 2Y{�& % &M ¹|*< ÉY�& ,

5/2º'{ ¹|*< ÉY�& ,3/1(ZÌ_ ÉY�& Á6/08�8 Ä & É|Ì 2�ÂH É!� "Y ?'|K8 %'Y�Z¯ {HZ2 Á ${Â& X Ì1/0%,065/0%,03/0%Á

11/0%0ÂÌ�Y9Ì"Z\» {HZ2 Á4/81%,5/66%,5/80%Á8/87%|'{�< {�ÁM�& .
| *¯ % » | Ì·Â8 Y� É!�"Y �Y|T» ,'�1�Ì& d�{ Z& d2Y{�& %&M ¹|*< ,%1;Z'�{ {·ZH É!�"Y {HZ2 Ä�'ZT» �{)MJ43925 (

${Â& %M*» (ZÌ_ |Ì·Â8 �{ {HZ2 ,'Y %·Á)MJ22759-(�"Y Á|2Z& %» É{Á�Á É!�"Y (Y �1.¯ É|Ì·Â8 É! .
¹| *< ¹� < Â OÌ¯ �# ÉY(Y Ä& Y� É!�"Y �Y|T» ,'�1�Ì& º'{ ¹|*< |Ì·Â8 Ä¯ {Â2 %» Ä)uh» É!�"Y É�Á $�Æ& {HZ2 Ä�'ZT» Z& 

|*¯ %» :�6»)MJ/kg 3/10(|2Z& %» �Y|T» ,'�1.¯ (ZÌ_ |Ì·Â8 �{ {HZ2 ,'Y Á)MJ/kg 1/2.(
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 Ä ·ZF» Z& ,Ì*-.# É|Ì2�ÂH �Ì/ É{Á�Á É!�"Y ?¯ (Y Z# ${ZÆ" ºÆ� ,ÉZ # dHÂ � :�6 » ,{�YÂ » �i¯Y �{ Ä¯ |2 $|#Z�» 
(Y dÌ& %OÌ�;50%b… � Á %'ZÌ.Ì 2 ÉZ # {Â¯ :�6» (Y %2Z" É{Á�Á É!�"Y 0M (Y | & Á ${Y{ IZ61HY {ÂB& Y� É{Á�Á É!�"Y 

|"�Y{ Y� ºÆ� ,'�1�Ì& �c& É!�"Y.
|hGY Z& � :�6» 0{�¯ Ä*ÌÆ& ÁY ÄO.m (Y dHÂ {Â ¯ Ä *ÌÆ& :�6 » Á Z # $Zq 0{�¯ �Y|=�& Á %·Z"Z¯ É�ZÌ&M ÉZ# Ä\K2 {ZA'

 {�& 5Z& (ZÌ_ d�¯ �{ É{Z'( |u Z8 0YÂ8 %» Y� É!�"Y %'Y�Z¯ {HZ2 %'ZÌ.Ì2 ÉZ# .Ä O.m (Y d� ¯ ÉZ # JÁ� |h GY ,Ì *-.#

 (Y ${ZM1�Y '{ Z' Á %"( ºB2 4ZÌO.3 Z& �c& d�¯ ÉZA& �Z¯ �c& :�6» %"( +�YÂ8 %» Y� {Â¯ Á �c& Á ${�ÁM ,Ì'Z_ ¹|*< d�¯ �{ 0

{�& 5Z& Y� É!�"Y %'Y�Z¯ .
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 3Á|41Ä Ì k –( ÉZÅ Ã1ZÆ¿ ÊQ�9 É��¿Y ÃŠËÁ jËY�k É��Á E 

É!�"Y aK*» |uYÁ |uYÁ É!�"YMJaK*» 

0Z�"Y ÉÁ�Ì" 

{�» h96/1]5Á9[

0( h57/1]5[

ÁZ< ÉÁ�Ì" h05/5]6[

Ä1Ì�'�1\·Y kW.h 93/11]4Á5Á6Á9[

?Ì'Á(Z< lit 3/56]4Á6Á8Á9[

{Â¯%'ZÌ.Ì2 

Nkg6/60]4Á5Á9[

P2O5kg 93/11]4Á6Á8Á9[

K2Okg7/6]4Á5Á6Á8Á9[

Z# d¯ d;M 

d¯ $��u kg 199 ]9Á11[

d¯ ƒ�Z= kg 92 ]9[

d¯ NO3 kg 238 ]9[

%»Y{ {Â¯ kg 3/0]5[

0ÂO'Z" kg 60 ]5[

4h/ �c& kg 7/15]5[

(ZÌ_ �c& kg 5]5[

�Â1 Ȳ�8 kg 61/93]5[

,'ZK.¯ kg 63/87]5[

É(�ÁZ�¯ ÉZ# ,Ì2Z» kg 7/62]5Á9[

É�ZÌ&M m363/0]9[

?T" Á ?.u ton.km 3/6]11[

É|Ì2�ÂH É!�"Y d;Z'�{ ha.year 106*13/65]4[

¹|*< 
$Z¯ 

kg 
kg 

7/14
5/12

]4Á5Á6Á8[
]8[

(ZÌ_ kg 6/1]6Á8[
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ENERGY USE PATTERN AND ESTIMATING ENERGY INDEXES IN 
PRODUCING SOME AGRICULTURAL CROPS: 

 A CASE STUDY IN BONAB RESTRICT 
 

MAYSAMI.MA.Ms1 , AJABSHIRCHI.Y.Dr2 , RANJBAR.I.Dr3

ABSTRACT 
Inspecting of energy input and output in agriculture is one of main factors to reach 
permanently developing agriculture. Research in energy flow can lead to unknown 
fields of crop producing which is not considered in conventional mechanization or 
economic studies.  
In this study energy flow and energy indexes such as energy efficiency, solar energy 
incident, mechanization index, net energy gain and energy productivity were estimated 
in onion, up land wheat and down land wheat in Bonab restrict.  
Based on results of study grain related energy efficiency index  for semi upland wheat 
harvested with combine is 2/5, down land wheat is 2/9, upland wheat is 1/3 and onion is 
0/77 .  Also in general more than half of input energy consists of fossil feuls energy.     
Considering of the status of cropping and its conditions in restrict, improving of farming 
patterns, reducing use of chemical fertilizers and seeds and improving irrigation 
patterns, will arise energy efficiency significantly.   
 
Keywords: Energy Flow, Energy Index, Input and Output Energy, Wheat, Onion, 
Permanent Agriculture 
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