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 �W�¿ �Y ÃZ"W¿Z»�G (ZfW%Y �{ ÉY  W¿Zkd³ ÊW!¿�§  *Â³ d"G ¾#Y�]Z<] d%Y pZ] ÉY  ¿Zkd³ Ê!¿�§  *Â³ 5Â^/» d$ÌT Á H¾Ì#Za
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 ÊQY�� ÉZ]<Ì»� �ƒGY  f�_³)jÂn�» Z¿ Êf7(|¿Y  f§�³ �Y�T d�ZG d/' [I . <Ì]] Ã{Z¨f%Y Á ¾#Â¿ ÉZ]�Á� �Y Ã{Z¨f%Y &E§ ¾#Y�]Z<]
Y� |<~ �Y ÊM# (YÂ<Q  ] {Â*Â» ÊQY�� ÉZ]<Ì»� �YÃ|¿Z» Ê» ÊTZ] Ã|<#D �"] ÉY_n  Ì]' N#Y@§Y Z] Ê#Y_n {YÂ» |ÌgÂ' |#Z] Ã�YÂ$I Á

|�Z]  f�Y{ Z%Z<' dÌ=$* .{Y  |IYÂy d%{ �Y Y� @Ì»D d$gZ>» d>#� (ZM»Y Ã|<#D �"] -�Â� ¾#Y �Ìn �{.¾#Y�]Z<] Ã|<#D �{
G {Â] |IYÂy X§Â» Á �Y|#Za É|ÌgÂ' |<G F�^» @Ì¿ É�f$G Éu�¿Y �'{Z#� |ÌgÂ' ¾ÌQ �{ |¿YÂf] .
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[#�ÁD Ê» d%|] Y� É�f"Ì] |ÌgÂ' H�f$G 89% �Y �f"Ì] Éu�¿Y F�� Á d"G .¾%Z/» �Y d%Y Ê.#Z=» Á ¾%Z/» ÉY�Y{ sÁ� ¾#Y
{ Z'  ]Z"» 89% ,# �{  M#�Â9] d%Y 89% |7YÁ �{ �f"Ì] |ÌgÂ' sÁ� ¾#YÊ» �]Y�] Ã{�ÁD d%{  ] �f"Ì] 5Â^/» (YÂ'[7] .�Y

d%Y 5Â^/» O^§ �Ìn |ÌgÂ' sÁ� ¾#Y �!#{ ¾%Z/» .{Z#� K]Z<» F�� Z] ��ÁZ"G Z' Ã|� hQZ] d#@» ¾#Y  G)Éu�¿Y Á 5Âa ( ]

d>I @Ì¿ Ê.#Z=» ÉY�Y{  ¿Zkd³ ”Y|7Y Z»Y |<G UY|TY �ZG ¾#Y .Ê] F�^» HsÁ� ¾#Y Ã|$Q m=i &%Â' Éu�¿Y  #Á� (Z³|<<G |ÌgÂ'
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G Ê$¿ Éu�¿Y F�^»|<.Éu�¿Y  Ì]' F�� ��ÁZ"G |»D �{ �Y ÉY Ã|$Q d$>T d#Z]¿ �{ Z»Y ) ¿Zkd³ ({�G {�% Á U�³ ÉY�] (|IYÂy

|� .O7Y�» ({Â$¿ ok"» Hd"G ÃÂ/¿ Ê%��] Z] HY_g Éu�¿YÊ» �]HÉu�¿Y F�^» NIZG d]* �{ Ê#ZI�ZMIY�  #Y�Y Z] (YÂ' |ÌgÂ'

{Â$¿ �#_a (ZM»Y Y� É�f$G Éu�¿Y F�^» Z] {Z#�[12].
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Y�Y Éu�¿Y F�^»C[Ì#Z$¿  .
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d�ZG mdfk» O7Y�» ,ÌM¨'  ] Ê§�^» Éu�¿Y �#{ZE» •Z/g �Y ÊcY|7Y ÉZI  ¿Zkd³ ÉÁ� HÉ�Á i �ZÌ>] d�Y{�] Á d�Y{ Á d%Y
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{Â$¿ �¨7 Ã|<#D ÉZ]d>¿ ÉY�] Y� (D Á {Y{ NIZG Y� Éu�¿Y K]Z<» –{Z¨f%Y (Y@Ì» �Y Ê]›*Â' O]ZT �Y|E».
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 Éu�¿Y ogZy Ã{Á@§Y Á Éu�¿Y d.>¿ HÉu�¿Y ÊI{ (Ê» ZÌ'�' ¾#|] Á d%Y ÃZ"¿Z»�G (Zf%Y ÉZI  ¿Zkd³ �{ÃY� (YÂ'  ] Ê#ZI�ZG

Zkd³ �{ Éu�¿Y F�^» É�Z%  <Ì]] �Â�<»{Â$¿  CY�Y ZI  ¿.
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|�Z] Ê» 5Z=§  ¿Zkd³ ( G�f"Ì]Ã|� KTYÁ ¾#�Ì��^T (Zf%�]� �{ ZI  ¿Zkd³ ¾#Y |¿
1. =»Z* Ã�Y|¿Y jZkf¿Y ÉY�] ¾#Y�]Z<] Ê"#Z»�D

 Ê%|<]» {Z$fQY 89% �{ )95|��{ (d%Y ÊM~ÂG Ê"#Z»�D  =»Z* jZkf¿Y  ] �ZÌ¿[8][6][9] ¾#Y �{ dT{ ({�] pZ] ÉY�] Z»Y 
 gZE» 30d%Y Ã|� jZkf¿Y F{Z^'  ] Z]¿D (ZÌ» �Y  ¿Zkd³ {|Q . ¿Zkd³  G d%Y �G}  ] U�p ÉY�Y{ Ê!$I  =gZ9» {�Â» ÉZI
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 d"G [T� Á |7YÁ Ê<§ -Z^k"» |<f>I Ê¿Z>M# )cherry (d%Y  ¿Zkd³ d#�#|» 5Z$QY ÃÂ/¿ �{ Z]¿D -ÁZ¨' Z]<' Á.¾#Y�]Z<]

 �Y_³ �ÌcZ' O»YÂQ Ê%��]  ] Z]<' )É{Á�Á Éu�¿Y ÉZI Ã{Z]¿ (|� |IYÂy  fyY{�a.
ÉY�] ¿Zkd³ |7YÁ �I ÉY�] Y|f]Y Êf§Z#�{ -ZQÔeY ({Â] XÌT{ �Y (Z<Ì$eY Á -ZQÔeY É�ÁD K$* U�§ ,# ÉY É�ÁD K$* 

 Ì]' -ZQÔeY |� [Ì�<' Á[9][11][12][13][14] ¿Zkd³ Ê!¿�§  *Â³ (Z³|<<G|ÌgÂ' Z] [ÌEf>»  .7Z^» -�Â�  ] ÁU�§ ÉY

|#{�³ OÌ$M' �ÂG_» ÉZI .Á |� UZA¿Y Ê#ZI |#{�Z] ÉY  f¨I -�Â�  ] d�Y{�] UZ$'Y Z' ¾Ì»� É�Z% Ã{Z»D  d7�» �{  ¿Zkd³ �I �Y

U�§ �{ Ã|� _yY -ZQÔeY|#{�³ d.c  ¿Zkd³ �I yÂ^k» ÉZI .�Y HÊ§�^» dyÂ% (Y@Ì» É�Ì³ Ã�Y|¿Y �{ dT{ N#Y@§Y d]*

|#{�³  .%Z/» Z]¿D Ê§�^» dyÂ% 89% Ã�Y|¿Y Á |� |#{�Z] dyÂ% (�Zk» Ê»Z$' .HÊ§�^» ÊM#�fMgY Éu�¿Y (Y@Ì» {�Â» �{
Ê!<IZ$I Z] Á |  d.c d"G Ã�Á{ ÉZ]f¿Y Z' Y|f]Y �Y �Âf<G oyZ� -Y�ÌÌJ' É�Á�i �Ìn F�^» �Y Ã|<<G|ÌgÂ' Z] Ã|»D O$Q  ]

|»D O$Q  ] É�Ì³Âd* ÊM#�fMgY Éu�¿Y .Ã�Y|¿  VZ%Y �] Ê§�^» Ê¿YÂÌ7 {ÂG (Y@Ì» (Y@Ì» Á |�  .%Z/» 5ÂM%Z] &%Â' É�Ì³

Ã{Z¨f%Y (Y@Ì» Á ZI Ã�Á{ {Y|=' É�Ì³ Ã�Y|¿Y Z] @Ì¿ ZI NG d§D Á Ê#ZÌ$Ì� ÉZI{ÂG |#{�³  .%Z/» Ã�Á{ �I �{.@Ì» Éu�¿Y (Y
|#{�³  .%Z/» Z]¿D dyÂ% Ãv#Á F�^» �Y|E» Á � G -ZQZ% É�Ì³ Ã�Y|¿Y Z] -pD ¾Ì�Z» Ê§�^» .jD �Y|E» ¾ÌÌ=' ÉY�] {Z<$i

|#{�³ d.c  ¿Zkd³ �I jD �Âf<G oyZ� -Y�ÌÌJ' Hd"G Ã�Á{ 5Âe �{ Ê§�^»[14][23] .
oyZ�  ] �ZÌ¿ Éu�¿Y (Y@Ì» NA<% ¾#Y �{  G {�Y{ Ê#ZI gZE»�ZM] ³Ã|�  f§�Ê»  fyY{�a Z]¿D  ]  »Y{Y �{  G |¿Y{Â�.

ÉM�¿Y ÉZ, pNZ) 
Z» ÉY�] �!#|M# Z] Y� Z]¿D ˆ@*  ] ˆ@*  =gZ9» Á �!#|M# Z] ZI [f>Ì%  >#ZE» (ZM»Y  G |<f>I É�Y@]Y (YÂ<Q  ] ZI oyZ�

Ê» [IY�§|<<G .É��ÁZ"G (ÂÌ%Y@Ì¿ZM» �{3dyZ<� (ZM»Y  G H{�Y{ {Â*Á Éu�¿Y []» oyZ� É��ÁZ"G �{ Éu�¿Y dÌ=iÁ �Y K»Z*
Ê» ZÌ]» Z» ÉY�] Y�{�Z%.oyZ�  =gZ9» Z]Ê» Éu�¿Y ÉZI |ÌgÂ' �{ Éu�¿Y ÊI{�Z]  >#ZE» H5Â^/» |ÌgÂ' mdfk» O7Y�» (YÂ'

sÁ� Z] Y� mdfk» -pÂ^/»{�G Ê%��] mdfk» XeZ<» �{ -ÁZ¨f» ÉZI[10].
ÉM�¿Y d^�¿ )ER1:(  pÂ^/» Ê#Z»�³ É�gZG ¾Ì] d.>¿ Ê*Á�y -)EOU (|ÌgÂ' O»YÂQ �{ Ã|� F�� Éu�¿Y OG Á)EIN 

(Ê» |7YÁ |TZ§ HÃ{Â] Ê» (Z"¿ Y� Ã|<<G F�^» FY|IY  ] Ê]ZÌf%{ �{ Ã{Z]¿ Éu�¿Y |7YÁ �ÌcZ' Á |�Z]|I{ .Ê» Ã|<<G F�^» FY|IY

 dyÂ%ÂÌ] Z# VZ»ÂÌ] HY_n |¿YÂ'5Â^/» Á|�Z] .oyZ� ¾#Y É�ÁD K$* -ZQÔeY �Y Ã{Z¨f%Y Z] ¾#Y �{ Ã|�  gZE» |IYÂy  .%Z/» 
|�.]4][3][2][1[

ÉM�¿Y p:ZN Ã{�Z] )2 NEG: (Z¿ Éu�¿Y ¾Ì] OiZ¨' É|ÌgÂ' ogZy Éu�¿Y Z# Éu�¿Y ogZy Ã{�Z] OG Á Ã|� |ÌgÂ' ogZy

d%Y |ÌgÂ' ÉY�] �ZÌ¿ {�Â» Éu�¿Y .|7YÁ É��ÁZ"G |<#D�§ �{NEG d%Y |ÌgÂ' |7YÁ  ]  f>]YÁ .oyZ� ¾#Y ¨f%Y Z] -ZQÔeY �Y Ã{Z
K$* ¾#Y �{ Ã|� É�ÁD gZE» |� |IYÂy  .%Z/» .oyZ� ¾#Y �ZfMI �] 5ÁuZ!» Z>7 �]É�Ì³ Ã�Y|¿Y{Â� Ê» [15][19][22].

Ã�Æ] ÉM�¿Y É�Á )EP3(:d%Y É{Á�Á Éu�¿Y |7YÁ �{ Ã|� |ÌgÂ' 5Â^/» �Y|E» �Y Ê^yZ� .d.>¿ER ]EP(Z$I KTYÁ �{
d%Y 5Â^/» Ê#Z»�³ s��Y .EPÊ» Á d%Y -ÁZ¨f» (Z»� Á dÌ=TÂ» H5Â^/» LÂ¿  ]  f>] ÉY�] oyZ� ,# (YÂ<Q  ] |¿YÂ'

{Á� �ZM] yZy 5Â^/» ,# Z] |ÌgÂ' [f>Ì% �{ Éu�¿Y Ê]Z#��Y .{Â.]] ÉY�]EPÊ» [I  %Á�a ,# �{ |ÌgÂ' �{ Ê§�^» Éu�¿Y (YÂ'
 -Z=#Zi �Y Z# Á |Ì"k] {Â.]] Y� 5Â^/» {�Md$Q [I Á {Y{ NIZG Y� Ã{Z]¿d%ZG .É�ÁD K$* -ZQÔeY �Y Ã{Z¨f%Y Z] oyZ� ¾#Y

 ¾#Y �{ Ã|� gZE» |� |IYÂy  .%Z/» .]2][1[
ZI oyZ�  .%Z/» �Y ?a{Â� Ê» ok"» �#� {�YÂ» Éu�¿Y F�^» OÌd/' Z]:

9[f>Ì% �{ Ê§�^» Éu�¿Y OG  .%Z/» 
9Éu�¿Y  .%Z/»�Y ,#�I ÉZI Ã{Z]¿ Ê§�^»[f>Ì% �{ 
9f¨]¿ Éu�¿Y �#{ZE» OG  .%Z/» �{  Ê*Á�y [f>Ì% 
9[f>Ì% �{ Éu�¿Y Ê#Y�ZG OÌd/' Á  eÂ]�» ÉZ]^yZ�  .%Z/» 
9Éu�¿Y d§� �|I ÉZI ÃZ³Âd³ ¾ÌÌ=' 

1 : Energy Ratio 
2 : Net Energy Gain 
3 :Energy Productivity 



˺S#̋

.¼7JZOr6Y É�Á; 
ÉY�] H�ZÌ¿ {�Â» -ZQÔeY ({�ÁD d%|] »Z<"%�a|�  Ì]' Ê#ZIÃ�Y Z]¿D OÌ$M' ÉY�] Á30 ¿Zkd³ ){Ô»ZG -�Â�  ]  G

 ¿Zkd³  $I ¾Ì] �Y Ê§{Z^' ÉZIÃ|� jZkf¿Y (Zf%Y|¿Y(|»D d%|] �ZÌ¿ {�Â» -ZQÔeY . »Z<"%�a O»Z� ZI {�YÂ»:{ÂG LYÂ¿Y HLYÂ¿Y

UÂ$% H-pD ¾Ì�Z» H�³� G HjDH‚$a �Â'Â»  fÌ>#�fMgY Z# dyÂ% F�^» HÊQY�� -ZÌd$Q HÃ�Y|¿YZI  ¿Zkd³ d"G �#� 89% É�Ì³H

 ¿Zkd³ Ê¿Z$fyZ% ÉZI�f»Y�Za ÁÃ�Y|¿§�^» dyÂ% É�Ì³Êd%Y [14].Ê§�^» dyÂ% (Y@Ì» É�Ì³ Ã�Y|¿Y ÉY�]HO="» Z# É�Zk] 
O^f» ¾Ì=» [A7 Z] (@k» ,#  ] Á {Â� Ê»Ê» (�Á Y� (@k» H{Â� d�Y{{Z# {Y{|A» (@k» (�Á ok"» (Z»� -|» �Y ?a Ê»

{{�³ Z' .%Z/» Ê§�^» dyÂ% Ê]{{Â�.
ÉM�¿Y ÉZ, pNZ) JZ^�Z!" 

K$* �Y ?a<"%�a &%Â' -ZQÔeY É�ÁD ZI Ã{Z]¿ �Y UY|G�I Ãv#Á Éu�¿Y 89% �Y Ã{Z¨f%Y Z] HZI  »Z [14] H�f»Y� a Éu�¿Y ÉZI

É�Â'Â»Éu�¿Y HÉ{Á�Á Éu�¿Y HÉ�ZÌ]D H�_] HZ]"G d§D H{ÂG HÊMÌ¿ZM» HÉ�³�ZG HÉu�¿Y d.>¿ H{�Md$Q HÊ*Á�yÉ�Â'Â»  ] 
Éu�¿Y d.>¿ HÊMÌ¿ZM»É�Â'Â»‡' dÌ§�l HÊ=TYÁ dÌ§�l HÉ{Á�Á Éu�¿Y OG  ]  Q�@» (Z»|¿Y� H,#�ÂoyZ� HÉY d.>¿ ÉZI

Ã�]] Á Éu�¿Y ogZy Ã{�Z] HÉu�¿YÉu�¿Y É�Á)ÉZ]gÂ»�§ Z] X]Z9» Ã|�  CY�Y(Ê»  .%Z/» �f»Y� a É�Z»D ¾Ì!¿ZÌ» Á {Â�oyZ� Á ZI -
(Zf%Y Éu�¿Y ÉZIÃZ"¿Z»�G Á Ã|� ¾ÌÌ=' -ZÌd$Q ÉY�*Y (Â³Z¿Â³ O7Y�» �{ �Y{Â$¿ &%Â'  eÂ]�» ÉZ]§Y�³ Á ZIU�¿ �Y@§YExcel 

Ã|#{�³ [Ì%�' . CY�Y Z] (Z#Za �{IÂ!gYZÊ#ZI�ZMIY� Á|<f>I �] Éu�¿Y  G Êd7Y�» �{ Éu�¿Y F�^» NIZG �{ Ê=% |#{�³.

H!] Á FËZf¿ /*0!% 
ZI  »Z¿ N%�a OÌ$M' �Y ?aHZI Ã{Z]¿ Éu�¿Y �#{ZE» |#{�³ (ZÌ] ZI sÁ� Á {YÂ» �{  G Ã|»D d%{  ] -ZQÔeY �Y Ã{Z¨f%Y Z] É

kd³ �{ Ê§�^»|#{�³ ¾ÌÌ='  =gZ9» {�Â» ÉZI  ¿Z .Á [$#@GZ» �#{ZE» ÉY�Y{ ÉZI  ¿Zkd³ Z]<' UZT�Y Á {Y|QY {Z#� [A7 OÌg{  ]
{Â� Ê» Ã{�ÁD d$>T ¾#Y �{ É|ÌgÂ' Éu�¿Y [$Ì<Ì» .Ã�Z$� ÉZI  ¿Zkd³  ] wÂ]�» �#{ZE» ¾#Y  G15)Éu�¿Y ¾#�f"Ì]É|ÌgÂ' (Á

23 )|ÌgÂ' Éu�¿Y ¾#�f$GÉ(d%Y.

µÁ'7 1:Ã�Z¼) Ä¿ZQ0+ �{ Ã{ZÆ¿ h*A¨% Ä] É{Á�Á ÉZ, ÉM�¿Y BY1*"15[16][17] 

É{Á�Á Éu�¿Y |7YÁ Éu�¿Y ÉÂf/»MJ/unit 89% |7YÁ  ] Ã{Z]¿ |7YÁ Ã{Z¨f%Y {�Â» �Y|E»unit/ha �ZfMI |7YÁ �{ Éu�¿Y �Y|E»
Mj/ha 

É�³�ZG ÉÁ�Ì¿ h2/3 4584 10543/2 
dyÂ%)5@#{(m356/31 293 16498/83 

Ê»Y{ {ÂG tons 303/1 6018186 
(uÁ�fÌ¿ kg 66/4 680 45152 
�¨>§ kg 12/44 160 1990/4 

[Ì%Zfa kg 11/15 345 3846/75 
 fÌ>#�fMgY kwh 3/6 4012/3 14444/28 

Ê#ZÌ$Ì� {YÂ» kg 101/2 155 15686 
-pD ¾Ì�Z» h64/8 211360/8 

jD m30/63 1782 1122/66 
�_] kg 10/1 0/1 

LÂ$A» 622/93 12092/4 128831/02 
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µÁ'7 2:BY1*" ÉM�¿Y ÉZ, É{Á� Ä]h*A¨% Ã{ZÆ �{Ä¿ZQ0+ Ã�Z¼) 23

É{Á�Á Éu�¿Y |7YÁ Éu�¿Y ÉÂf/»MJ/unit 89% |7YÁ  ] Ã{Z]¿ |7YÁ Ã{Z¨f%Y {�Â» �Y|E»unit/ha Y �Y|E» �ZfMI |7YÁ �{ Éu�¿

Mj/ha 
É�³�ZG ÉÁ�Ì¿ h2/3 5208 11978/4 

dyÂ%)5@#{(m356/31 200 11262 
Ê»Y{ {ÂG tons 303/1 3711214/7 
(uÁ�fÌ¿ kg 66/4 610 40504 
�¨>§ kg 12/44 145 1803/8 
[Ì%Zfa kg 11/15 250 2787/5 

 fÌ>#�fMgY kwh 3/6 4001 14403/6 
Ê#ZÌ$Ì� {YÂ» kg 101/2 129 13054/8 
-pD ¾Ì�Z» h64/8 271749/6 

jD m30/63 1650 1039/5 
�_] kg 10/1 0/1 

LÂ$A» 622/93 12257/1 109798 

µÁ'7 3:Z, Ä¿ZQ0+ É{Á�Á ÉM�¿Y 

 ¿Zkd³ Ã�Z$� �ZfMI |7YÁ �{ Éu�¿Y �Y|E»Mj/ha 
1128193/5 
2124148/94 
3124971/685 
4118956/544 
5117868/78 
6122879/77 
7126965/58 
8126184/52 
9125438/38 

10 123227/07 
11 127937/13 
12 125426/705 
13 123321/075 
14 126251/22 
15 129215/595 
16 123488/14 
17 124408/73 
18 120962/74 
19 128129/67 
20 123535/79 
21 122090/8 
22 123398/23 
23 110076/65 
24 119476/705 
25 122757/94 
26 118148/275 
27 126057/93 
28 119835/5 
29 120706/63 
30 118897/76 

¾Ì!¿ZÌ» 123098/5995 
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YÂ' Ê» Y� Ê§�^» Éu�¿Y �Y|E» ¾#�f"Ì] Z' �Y|E» ¾#�f$G �Y ZÌ'�'  ] ZI  ¿Zkd³ �Y UY|G �I Ê§�^» Éu�¿Y LÂ$A» �#{ZE» �{ (
5Á|* Ã�Z$� 3{Â$¿ Ã|IZ"» .Ã�Z$�  ¿Zkd³ �Y �#{ZE» ¾#Y23�]Y�] 65/110076 Ê§�^» Éu�¿Y �Y|E» ¾#�f$G  G �ZfMI �] 5ÁuZ!»

|�Z] Ê» 5Â^/» |ÌgÂ' ÉY�] Z' �Y|E» 595/129215 Ã�Z$�  ¿Zkd³ �{ Éu�¿Y F�^» �ZfMI �] 5ÁuZ!» 15�Y|E» ¾#�f"Ì]  G
Â» ÉZI  ¿Zkd³ �{ Éu�¿Y F�^»|�Z] Ê» Y�Y{ Y�  =gZ9» {�d%Y �ÌJf» .

�Y{Â$¿ �{Ã�Z$� 1Ê»(YÂ' Ã|IZ"»  ¿Zkd³ UZ¿ ZÌ'�'  ] ZI  ¿Zkd³ �Y UY|G �I ÉY�] Éu�¿Y F�^» -Y�ÌÌJ'{Â$¿ |¿Á�  G 
{Z.#�E'Ê» Y  Ê#Y�³ [I {�G Ã|IZ"» rÂiÁ  ] (D �{ (YÂ')Ê» Y� |<f>I Y�!$I (D d$%  ] �#{ZE»  G É{|Q» (Z$I (YÂ' �Y|E

{�ÁD �Z$�  ] ÃZ"¿Z»�G (Zf%Y ÉZI  ¿Zkd³ ÉY�] 89% |7YÁ �{ Éu�¿Y F�^» &%Âf» Ê<=# 7182/123134»�ZfMI �] 5ÁuZ!.(

/A) 1:Ä¿ZQ0+ Ã�Z¼) h*A¨% Ä] ÉM�¿Y k� " JY�**$% '¿Á� 

Z.Q  G d>I @Ì¿ É�!#{ ÉZI Ã{Y{ |<»�ZÌ¿ HÉu�¿Y ÉZI oyZ� Ã�Y|¿Y  .%Z/» Á É|ÌgÂ' [f>Ì% �Y Ê*Á�y Éu�¿Y �Y |<'�
 ¿Zkd³ �I 5Â^/» {�Md$Q .Ã�Z$� ÊgÁ|* �{ [I Z]  $I ZI oyZ� Á Ê*Á�y Éu�¿Y ÉÂf/» Á {�Md$Q �#{ZE» �Â�<» ¾#Y ÉY�]4

d%Y Ã|� Ã{�ÁD �#{ZE» ¾#Y ZI  ¿Zkd³ �Y UY|G�I ÉY�]  G d%Y Ã|»D .kd³  $I ÉY�] @Ì¿ ¾Ì!¿ZÌ» �Y|E» 5Á|* �{ ¾Ì<Y$I ZI  ¿Z
d%Y Ã|�  .%Z/» ZI  ¿Zkd³ ,' ,' É{Â$Q ÉZI (Âf% &%Âf» �Y  G d%Y Ã|»D.
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µÁ'7 4:Ä¿ZQ0+ �, h*A¨% Ä] ÉM�¿Y <]ZË��Y ÉZ, pNZ) Á <7Á�N ÉM�¿Y Á {�A0¼O 

Ã�Z$�

 ¿Zkd³ 
 ¿Zkd³ {�Md$Q 

)Kg/ha(
É{Á�Á Éu�¿Y �Y|E» 

)Mj/ha(
Ê*Á�y Éu�¿Y 

)Mj/ha(
.>¿Éu�¿Y d

)|=] (Á|](
ogZy Ã{Á@§Y

 Éu�¿Y)MJ/kg(Éu�¿Y ÊI{ Ã�]])kg/Mj(

1170220 128193/5 136176 1/062269148 7982/5 1/327836435 
2150643 124148/94 120514/4 0/970724357 -3634/54 1/213405447 
3153224 124971/685 122579/2 0/980855783 -2392/485 1/226069729 
4148495 118956/544 118796 0/998650398 -160/544 1/248312997 
5145430 117868/78 116344 0/98706375 -1524/78 1/233829688 
6148431 122879/77 118744/8 0/966349465 -4134/97 1/207936831 
7159726 126965/58 127780/8 1/006420795 815/22 1/258025994 
8157212 126184/52 125769/6 0/9967118 -414/92 1/245889749 
9153353 125438/38 122682/4 0/978029212 -2755/98 1/222536516 

10 149075 123227/07 119260 0/96780683 -3967/07 1/209758538 
11 163987 127937/13 131189/6 1/025422409 3252/47 1/281778011 
12 154400 125426/705 123520 0/984798253 -1906/705 1/230997817 
13 148512 123321/075 118809/6 0/963416837 -4511/475 1/204271046 
14 150971 126251/22 120776/8 0/956638676 -5474/42 1/195798346 
15 175421 129215/595 140336/8 1/086067049 11121/205 1/357583812 
16 150146 123488/14 120116/8 0/972699079 -3371/34 1/215873848 
17 152679 124408/73 122143/2 0/981789622 -2265/53 1/227237027 
18 148756 120962/74 119004/8 0/983813693 -1957/94 1/229767117 
19 165512 128129/67 132409/6 1/033403114 4279/93 1/291753893 
20 151551 123535/79 121240/8 0/981422469 -2294/99 1/226778086 
21 146671 122090/8 117336/8 0/961061767 -4754 1/201327209 
22 149920 123398/23 119936 0/971942628 -3462/23 1/214928285 
23 145324 110076/65 116259/2 1/056165863 6182/55 1/320207328 
24 147350 119476/705 117880 0/986635847 -1596/705 1/233294808 
25 148325 122757/94 118660 0/966617719 -4097/94 1/208272149 
26 146721 118148/275 117376/8 0/993470281 -771/475 1/241837852 
27 150990 126057/93 120792 0/958226111 -5265/93 1/197782639 
28 146864 119835/5 117491/2 0/98043735 -2344/3 1/225546687 
29 145125 120706/63 116100 0/961836148 -4606/63 1/202295185 
30 145210 118897/76 116168 0/977041115 -2729/76 1/221301394 

&%Âf» 152341/4667 123098/5995 121873/1733 0/989926252 -1225.426 1/237407815 

/» {�Md$Q �Y|E» j�…d�Z7 �Y  ¿Zkd³ �I Ê*Á�y Éu�¿Y ÉY  ¿Zkd³ Ê!¿�§  *Â³ U�³ÂdÌG ,# Éu�¿Y ÉÂf/» �{ 5Â^ )8/0
U�³ÂdÌG �] 5ÁuZ!» (|¿Y Ã|#{�³  .%Z/» ZI sÁ� Á {YÂ» d$>T �{ Ã|� Ã{�ÁD ÉZI 5Â»�§ �Y @Ì¿ ZI oyZ� Á d%Y Ã|�  .%Z/».

Y{Â$¿ �{ Y� Z]^yZ� �Y Êy�] -Y�ÌÌJ' |¿Á� Y|f]Y d%Y �f]] B#Zf¿ OÌd/' Á  #@A' LÁ�� �Y O.T �' ¾�Á�  gZ>» Z' {Â� Ã|IZ"» Ê#ZI�

{{�³ �' VÂ$d» Á.OM� �{ Y|f]Y 2(YÂ' Ê» $¿ Ã|IZ"»  ¿Zkd³ �I ,ÌM¨'  ] Y� Éu�¿Y ogZy Ã{Á@§Y -Y�ÌÌJ' |¿Á� {Â (D �{  G
Á |¿�Ì³ Ê» �Y�T d.ƒ» {Á|/» �{ Éu�¿Y -Z#Âf/» �Y|E» N#Y@§Y •Z/g �Y ZI  ¿Zkd³ �Y ,Ì»Y|G  G |#{ rÂiÁ  ] (YÂ' Ê» ,Ì»Y|G 

d§�³ |<IYÂy �Y�T Ê¨<» Ã{Á|/» �{ Z]¿D �Y.
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/A) 2:Ä¿ Q0+ �, h*A¨% Ä] ÉM�¿Y p:ZN Ã{Á1§Y JY�**$% '¿Á� 

Ã�Z$�  ¿Zkd³  G |#{ (YÂ' Ê» ‘Â§ �Y{Â$¿ �{ dT{ Ê$G Z]15�{ Y� Ê#Y�ZG ¾#�f]] Éu�¿Y ogZy Ã{Á@§Y �{ É�f"Ì] N#Y@§Y Z] 
kd³  $I (ZÌ» Ã�Z$�  ¿Zkd³ Á {�Y{ Éu�¿Y 89% ogZy N#Y@§Y ��¿ �Y �!#{ ÉZI  ¿Z27{�Y{ Y� �Y|E» ¾#�f$G @Ì¿ .ÊWdG �ÂWe  W]

 Éu�¿Y ogZy Ã{Á@§Y �Y|E» ({Â] d.ƒ»)�Y{Â$¿ �¨� 89% �Y ({Â] �'pZ](Ê» Y�  W¿Zkd³ �{ HÉu�W¿Y O#|.' Ã�]] ({Â] d.ƒ»  ] (YÂ'
 {Â$¿ �Ì.=' ."» �Y{Â$¿ �Y  G �Âe (Z$I Z]<' {Â� Ê» Ã|IZ6�Y {|Q 30ÊW» ?a |¿�Y{ �¨� �Y �f³�@] É�Y|E»  =gZ9» {�Â»  ¿Zkd³ -

{Á|7  G d¨³ (YÂ'20{pZ$f7Y  ] (Zf%Y ÉZI  ¿Zkd³ �Y |��{ {Á|7 �{ Á |<f>I d.ƒ» Éu�¿Y ogZy Ã{Á@§Y ÉY�Y{ 80ZW]¿D |��{ 
|<f>I Ê¨<» Éu�¿Y ogZy Ã{Á@§Y ÉY�Y{ @Ì¿.

' Z] 5Á|* �{  G �Âe (Z$I Á ‘Â§ -Z/ÌiÂ'  ]  *Â4jÂd9»ZW¿ Á ¾ #ZWa �ZÌ>W] Éu�¿Y ÉZI oyZ� �#{ZE» {{�³ Ê» Ã|IZ"»
 |�Z] Ê» .ZW] dW%Y �]Y�] ZÌ'�'  ] Éu�¿Y ÊI{ Ã�]] Á Éu�¿Y d.>¿ HÉu�¿Y ogZy Ã{Á@§Y HÊ*Á�y Éu�¿Y &%Âf» �#{ZE»  M#�Â9] :

121873,17 H�ZfMI �] 5ÁuZ!» 1225,46-uZ!» H�ZfMI �] 5Á0,98992 Á1,23745ÁuZ!» �] U�³ÂdÌG |<f>I .
 ]  *Â' Z] ¾#Y�]Z<] B#Zf¿ ¾#YÊ» Ê$dQ ��¿ �Y(Z»|¿Y� HF�^» (Y@Ì» ��¿ �Y ÃZ"¿Z»�G (Zf%Y ÉZI  ¿Zkd³ d#�ƒGY  G d¨³ (YÂ'

 |<f>Ì¿  §��  ] Á �#_a  Ì*Â' Éu�¿Y Ê#Y�ZG Á.�{ ÊfÌ=iÁ Á &#Y�� ¾Ì<~ {ZA#Y Êd�Y O#p{ (ZfW%Y ÊW!¿�§  W*Â³ ÉZWI  ¿Zkd³
Ê» ÃZ"¿Z»�G|<�Z] �#� r��  ] |<¿YÂ':

1-(Y�#Y �Â"G �{ Éu�¿Y ÉZI Ã{Z]¿ d$ÌT ({Â] (Y��Y 
2-{ÂG 5Â�Y �Y t�Zy Á  #Á� Ê] F�^» )(uÁ�fÌ¿ {ÂG Ãv#Á  ] (
3-t�Zy &Ì/» Z]  ¿Zkd³ (ÂÌ%pÁ@#Y 8Ì/� 5Â�Y d#ZQ� U|Q 
4-Ã|�  f�ZG [T� LÂ¿ Z%Z<' U|Q �Y   ¿Zkd³ &%Â' Ã|� [IY�§ &#Y�� Z] )LÔeY ¾Ì#Za 89% OÌg{  ] s�Â»D Á Ê¿Z%�(
5-ÃZ"¿Z»�G (Zf%Y ÉZI  ¿Zkd³ �{ Éu�¿Y ÉZI Ã{Z]¿ �#Z% F�^» �{ d#�#|» ˆÂ% 

Ê» Ã|»D  »Y{Y �{  G É�!#{ �Y{Â$¿ �{ Éu�¿Y ogZy Ã{Á@§Y  ] (|� Ã�Z�Y �Y ?aÉu�¿Y d.>¿ �Y|E» -Y�ÌÌJ' |¿Á� (YÂ' ÉY�] Y� 
$¿ Ã|IZ"»  =gZ9» {�Â» ÉZI  ¿Zkd³{ÂÉu�¿Y ÊI{ Ã�]] �{ -Y�ÌÌJ' |¿Á� É�!#{ �Y{Â$¿ �{ @Ì¿ (D �Y ?a Ád%Y Ã|»D.
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/A) 3:'¿Á� $%**JY� �{d^�¿ M�¿YÉÄ¿ZQ0+ h*A¨% Ä] 

/A) 4:'¿Á� $%**JY� �{Ã{Á1§Y p:ZN M�¿Y] ÉÄ¿ZQ0+ h*A¨% Ä

�Y  G �Â9¿Z$I Ã�Z$� OM�4 G d%Y Éu�¿Y d.>¿ �{ -Y�ÌÌJ' |¿Á� |<¿Z$I @Ì¿ �Y{Â$¿ ¾#Y �{ -Y�ÌÌJ' |¿Á� {Â� Ê» Ã|IZ"»
 [Ì¿YÂ' Ê» Y� LÂiÂ» ¾#Y�Y{Â$¿ �{ >#ZE» �#� ÉY)OM�5($¿ Ã|IZ"» d%Y Ã|� [%� [I Z] oyZ�  % �I ÉY�]  G{Â.

/A) 5:�Y{Â¼¿ Z@"ËÄ�pNZ) Z,ÉM�¿YÄ¿ZQ0+ h*A¨% Ä] É



˺S$˺

 OM� �Y  G �Â9¿Z$I5Ã|IZ"» Y� Éu�¿Y ÊI{ Ã�]] Á Éu�¿Y d.>¿ �{ -Y�ÌÌJ'  ]Z"» |¿Á� (YÂ' Ê» d%Y ok"»{Â$¿.

É�*+ Ä2*f¿ 
OM� �Y{Â$¿ �{5Ê»Ã�Z$�  ¿Zkd³  G {�G Ã|IZ"» rÂiÁ  ] (YÂ'15Ã�]] ¾#�'pZ] H¿ HÉu�¿Y ÊI{ Ã{Á@§Y Á Éu�¿Y d.>

 Z] |<G Ê» Êe Y� É�' |<' �ZÌ>] ZÌ�  G -ÁZ¨' ¾#Y Z] Z]<' -pZ7  $I �{ Éu�¿Y ÊI{�Z]  ] wÂ]�» �#{ZE» Á {�Y{ Y� Éu�¿Y ogZy

oyZ� �#Z% ZI)Éu�¿Y ÊI{ Ã�]] Á Éu�¿Y d.>¿({�Y{ Ê]]Z"» -Y�ÌÌJ' |¿Á� .¾#Y �{ Z»Y gZE» HF|I oyZ� -Y�ÌÌJ' |¿Á� NA<% 
Ì¿ ZIF|I  Md] d>Hd%Y 5Â^/» |7YÁ U�* |ÌgÂ' ÉY�] �ZÌ¿ {�Â» Éu�¿Y �Y|E» ¾ÌÌ=' .

 ¿Zkd³ �{ (Zf%Y Ê!¿�§  *Â³ {�Md$Q &%Âf» Z] �]Y�]  =gZ9» {�Â» ÉZI152341,4667 ¾Ì<Y$I Á d%Y �ZfMI �{ U�³ÂdÌG 
�Y|E» �]Y�]  =gZ9» {�Â» ÉZI  ¿Zkd³  ] É{Á�Á Éu�¿Y &%Âf»123134,7282�] 5ÁuZ!» �#{ZE» ¾#Y [Ì>E' �Y Á d%Y �ZfMI 

d�Y{ [ÌIYÂy:

{Á|7 �{ |#Z] ÉY  ¿Zkd³ Ê!¿�§  *Â³ U�³ÂdÌG �I |ÌgÂ' ÉY�] ÃZ"¿Z»�G (Zf%Y �{ ¾#Y�]Z<]0,8082{Â� F�� Éu�¿Y 5ÁuZ!» .
{Á|7 �{ �Y|E» ¾#Y  G0828/0f¿ (YÂ' Ê» ¾#Y�]Z<] d%Y Ê¿Z]* &%Âf» �Y|E» �Y �f"Ì] U�³ÂdÌG �] 5ÁuZ!» {�Md$Q  G d§�³  AÌ

d%Y  ¿Zkd³ �{ 5Â^/» ¾#Y |ÌgÂ' �{ Éu�¿Y F�^» Ê¿Z]* {�Md$Q �Y �' ¾Ì#Za ÃZ"¿Z»�G (Zf%Y �{ Éu�¿Y F�^».
 =gZ9» {�Â» ÉZI  ¿Zkd³ �{&%Âf» �]Y  ZÌ'�f] Éu�¿Y d.>¿ Á Éu�¿Y ogZy Ã{Á@§Y HÉu�¿Y ÊI{ Ã�]] ÉZI oyZ� �#{ZE» 

|¿|� Z]1,327ÁuZ!» �] U�³ÂdÌG H51225,426-Á �ZfMI �] 5ÁuZ!» 0,9899 d.>¿ Á Éu�¿Y ogZy Ã{Á@§Y �Y|E» ({Â] Ê¨<»  G 
|�Z] Ê»  =gZ9» {�Â» ÉZI  ¿Zkd³ �{ Éu�¿Y F�^» Ê#Y�ZG U|Q Ã|<I{ (Z"¿ ,# �Y �f$G Éu�¿Y.

LJY{ZÆK�*:
1- ] Ê§�^» ÉZI Ã{Z]¿ Éu�¿Y -Y�ÌÌJ' �cY {�Â» �{ ÉY  =gZ9»  G {{�³ Ê» {Z]<"Ìa ÉZI oyZ� Á Ê*Á�y Éu�¿Y �Y|E» ÉÁ�

 �Y ,# �I Éu�¿Y -Y�ÌÌJ' KÌ%Á  <»Y{ Z]  G {{�³ ok"» Z' {�#_a UZA¿Y Éu�¿Y ogZy Ã{Á@§Y Á Éu�¿Y d.>¿ HÉu�¿Y ÊI{ Ã�]]
 oyZ� Á Ê*Á�y Éu�¿Y �Y|E» Ê§�^» ÉZI Ã{Z]¿d�Y{ |<IYÂy É�ÌÌJ'  ~ ‘Â§ ÉZI.

2-É{Z^fTY ��¿ �Y Y� ZI  ¿Zkd³ )Y@Ì» Éu�¿Y F�^» ((|¿Â�  >#ZE» �!#|M# Z].
3-Ê» {Z]<"Ìa *Â³ �_] mdfk» UZT�Y �cY É�!#{ XÌE/' �{ {{�³5Â^/» {�Md$Q ÉÁ�  ] Ê!¿�§)89% |7YÁ �{ Ê*Á�y Éu�¿Y (

 ] |<�Z]  f�Y{ 89% |7YÁ �{ É�f"Ì] {�Md$Q Ê!¿�§  *Â³ �_] UZT�Y �Y Êy�] d%Y ¾M$» Y�#� {�Ì³ �Y�T  =gZ9» {�Â» É�Âe

{{�!¿ O�Z7 Éu�¿Y ogZy Ã{Á@§Y Ê¨<» �#{ZE»  G.
4-UÁ{ Ã�Y|* Z^¿ ) #p Á{ ÉZI  ¿Zkd³ ”Y|7Y (Éu�¿Y F�^» ÊdG NIZG d]* 
5- ¿Zkd³ Z� ÉZ»{ ({�ÁD ¾Ì#Za )jZf§D {|A» LÂde Z' jÁ�n �Y |=] (ÃZÌ³ O$/' |7 Z' 
6-¿� OMÌ% {�Â» �{  ¿Zkd³ ”Y|7Y (ZÌiZEf» ÊgÂ�Y s�Â»Dj_* ÃÂ/¿ Á Éu�¿Y F�^» HÃZÌ³ Ê³| zZy �{ ÃZÌ³ &%Â' ��Z<Q 



˺S$˻

 

.]ZK" d��Æ§ 
1.UHÊ%Z$gY.Á.s.(H Ê¿ZÌG .Ê$#Âg .1378.(ÂÌ%Y@Ì¿ZM» Ê¿Z.» . »Â^=» -�…7 -Y�Z"f¿Y.
2.Êf$7� H É{YÂ* H Ê%Z$gY .1384 .I {�Y|¿Zf%Y Á Éu�¿Y Z]^yZ� É|<]  E.e Á É�Ì  Ã�Y|¿Y ÉZ]�Á� ¾ÌÌ=' {�Â» ÉZ

 d.c Ã�Z$� H (D UÁ@g1186 .É��ÁZ"G s�Â»D Á -ZEÌE/' (Z»�Z%.
3.L H ÊM~ÂG .Á.U.Ê<Ì>7 .1373 .É��ÁZ"G ÉZ]$f>Ì%ÂGY �{ Éu�¿Y Ê#Y�ZG .|]"» Ê%Á{�§ ÃZ!"¿Y{ -Y�Z"f¿Y .
4.L H ÊM~ÂG .1368  =»Z* �{ Éu�¿Y Á Y_n )Y_n |ÌgÂ' �{ Éu�¿Y NE¿ �] ,#uÂgÂGY Ê��!¿ . (|#ÁZ* -Y�Z"f¿Y .
5.{� <#Z» .-Z¿ @¿�Âg .1364 .Êf=<� É��ÁZ"G Z' 5@<»  YnZ] �Y.U H ÊE#|^' .¾"d³  ¿ZkaZ~.

6. Avlani,P.K.,And W. J Chanceller.1977.Energy Requirements For Wheat Production 
And Use In California, Transaction of the ASAE. 781-784. 

7. Bakker, R. 1999. Effect of Greenhouse Construction on Future Energy Consumption 
in Greenhouse Rapport Landbouw Economisch Institute Lei, No. 1.99.06, 58pp. 

8. Bender, M. 2001. Energy Ratios for Mixed Crops. Energy Agriculture. Vol.3. Pp 
120-132.  

9. Bridges. T. C., And E. M. Smith. 1979. A Method for Determining the Total Energy 
Input for Agricultural Practices. Transaction of the ASAE. 781-748. 

10. Canakci, M., M. Topakci, I. Akinci and A. Ozmerzi, 2005. Energy Use Pattern of 
Some Field Crops and Vegetable Production: Case Study for Antalya Regions. 
Turkey. Energy Conversion and Management, Vol.46. Pp 366- 655. 

11. Conforti, P. And M. Ciampietro. 1997. Fossil Energy Use in Agriculture: An 
International Comparison. Agriculture, Ecosystems and Environment, Vol.65. Pp 
231- 243. 

12. Elbatawi, I. E. A. K. Mohri, K. Namba. 1998. Utilization of Solar Energy for 
Heating a Greenhouse at Nighttime, Proceedings 26th International Symposium On 
Agricultural Engineering , Opatija , Croatia, 3-6 February 1998, 117-124 

13. Galvani, E .And J. F. E .Scobedo. 2001. Energy Balance in Cucumber Crop in 
Greenhouse and Field Conditions. Bragantia, 60 (2):127-137.  

14. Hatirli, S.2004. Energy Inputs and Yield in Greenhouse Tomato Production.
University Of Suleyman Demirel. Faculty of Agriculture. Antalya. Turkey  

15. Hulsbergen. K. J., B.Feil and W. Diepenbrock. 2002., Rates Of Nitrogen 
Application Required Achieving Maximum Energy Efficiency For Various Crops: 
Result Of A Long Term Experiment. Field Crops Research, Vol. 77. Pp. 113-135. 

16. Hulsbergen. K. J., B.Feil, S. Biermann, G. 2001. A Method of Energy Balancing In 
Crop Production. Agriculture, Ecosystems and Environment, Vol. 86. 

17. Kitani, D. Van, L. De Cock, D. N Lierde and L. De Cock. 1999 .Energy 
Consumption in Belgian Glasshouse Horticulture, No. An 83, 70 Pp. 

18. Lierde, D. Van, L. De Cock Loewer .1977 .Beef Production of Beef with Minimum 
Grain and Fossil Energy Input. Vol.: (1, 2 And 3) Report to N. S. F.  

19. Nieuwkoop , P .Van , N .Van Der Velden , A . P. Verhaegh and P. Van Nieuwkoop 
.1998. Energy Consumption in Greenhouses. Meddling Landbouw Economisch 
Institute, No. 624 , 

20. Pan, Q., Z. D. Huang, C. W. Ma and Y. C. Li .1999. Study on the Energy 
Conservation of Hubei – Type Multispan Plastic Greenhouse and Its Operation. 
Transaction Of The Chinese Society Of Agricultural Engineering , 15(2): 155-159 



˺S$#

21. Pervanchon. 2002. Assessment of Energy Use in Arable Farming Systems By 
Means Of an Agro-Ecological Indicator. The Energy Indicator, Agriculture 
System,72,149-172 

22. Pita, G. P. A., M. Pontes, A Vargues and L. F. M. Marcelis. 1998 Mediterranean 
Greenhouse Energy Balance. Second International Symposium On Models For Plant 
Growth, Environmental Control And Farm Management In Protected Cultivation, 
Wageningen, Netherlands , 25-28 August 1997 , Acta Horticulture, No . 456,375-
382.  

23. Saye, A., W .K. P. Van Loon, G. P. A. Bot, H. F. De Zwart, M .Teitel(Ed.) And B. J 
. Bailey.2000.T the Solar Greenhouse: A Survey of Energy Saving Methods. 
Proceedings Of The International Conference And British – Israeli Workshop On 
Greenhouse Techniques Toward The 3rd Millennium , Haifa , Israel , 5-8 September , 
1999, Acta Horticulture , No . 
 



˺S$$

 

Study and determination of energy consumption to produce tomato in the 
greenhouse of Kermanshah province 

f.pashaee1, M. H. Rahmati2, P.pashaee3

Abstract: 
With increasing world population and limitation in extension of agricultural lands, 

only increasing yield per hectare can be a solution to provide nutrition of world people. 
Construction of greenhouse is one way to increase yield per area unite. However, 
energy limitation also is a problem to produce crops. So that in producing agricultural 
crops should be considered energy consumption value. Therefore, with considering high 
energy consumption in green house crops it was necessary to study and determine 
energy consumption in producing greenhouse crops. Thus, in order to determine value 
of energy consumption for producing one kilogram tomato and determination of energy 
indices in cultivating tomato at greenhouse in 2006, thirty tomato greenhouse was 
considered, in Kermanshah province. These greenhouses from aspect of energy 
consumption were studied and evaluated. The greenhouses were almost similar and 
their constructions were same and other used systems in these greenhouses were the 
same and just greenhouse management systems were different. To conduct this study at 
first, a question from was designed. Then interview has been done with greenhouse 
holder and these questionnaire forms have been filled for all greenhouses (30 
greenhouses). Thus, requirement information to calculate energy consumption factors 
and energy indices were determined. In this study, excel software was used to draw 
different charts, graphs and Statistical analysis. Obtained results indicated that in chosen 
greenhouses, average consumption energy to produce one kilogram was 0.808 MJ. 
Average value of energy productivity, net energy gain and energy ratio respectively 
were 1.34, -1225.426 and 0.9899. Therefore, the above values of energy indices were 
indicated that energy efficiency is low at studied greenhouses in Kermanshah province. 
However, since prices of energy factors are low and price of produced tomato is high 
thus, cultivation and production of greenhouse tomato is economic in Kermanshah 
province. 

Results of this study indicated that with changing greenhouse cultivation 
management and improvement of cultivation methods and use of suitable varieties of 
tomato seeds could optimize energy consumption and energy indices in tomato 
greenhouses of Kermanshah province.   
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