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Ã|Ì°q  

�d�Y�É��¿Y�Ã|ÀÀ¯�¥��»�ZÆÀe�Ä¿� ,�Â�¯�ÊËY~£�{YÂ»�Ã|ÀÀ¯|Ì·Âe��z]�¾Ë�f¼Æ»�½YÂÀ��Ä]�É��ÁZ�¯��z]�Ã|ÀÀ¯�Ä����¾Ë�f¼Æ»�Ä°¸]

Ê»�[Â�v»��Ì¿�É��¿Y|¿Â� .ºf�Ì���{�Ä¯�É��¿Y��Y|¬»Ê»�¥��»�Ê�Y���|Ì·Âe�¦¸fz»�ÉZÅ��Â¿�Ä]�Ä°¸]�µÂ�v»�½M��Â¿�Ä]��¬§�Ä¿�,{Â�

{�Y{�Ê´f�]��Ì¿�µÂ�v»�½M�|Ì·Âe��{�Ã|��Äf§�³��Z¯�Ä]�{YÂ» .¾ÌÌ e�Ä ·Z�»�¾ËY��Y�¥|Å e�Á�É��¿Y�¥��»�|¿Á��Ê���]�Ê���]�Á�¶Ì¸v

�É�Z��½Zf��Æ���{�µZ¬e�a�cZ£Z]�É{Z�f«Y{Â] .Ä^uZ�»��Á��ªË��� �Y�Ä ·Z�»�¾ËY� �{� Ã{Z¨f�Y� {�Â»�cZ�Ô�Y]�Á��{Á��É� Z٩١   ��ÁZ�¯

|��ºÅY�§. ¶¯ ÉY�]��ZÌ¿�{�Â»�É��¿Y |Ì·Âe µZ¬e�a ٢٩٤/٢٨٢٣٧ d�Y�Ã{Â]  �Zf°Å��]�µÁ�Z´». ÄÀË�Å�Ä]�Ã|ËZ§�d^�¿ �µZ¬e�a�|Ì·Âe��{٦٨/١ 

»M�d�|]{Â]�Ã| .Ê»�½Z�¿  lËZf¿½Zf��Æ���{�µÂ�v»�¾ËY�|Ì·Âe   �{�É��¿Y�¥��»�¾Ë�f�Ì]�Ä¯�|Å{ É�Z� ZÅ{Â¯�¥��»�Ä]��Â]�»É 

Ê»�ÊËZÌ¼Ì�Ê»�tÌv��dË�Ë|»�Z]�Ä¯�|�Z]¥��»�½YÂe É��¿Y {Y{��ËY�§Y�Y��ÊËY�Z¯�Á��ÅZ¯�Y�. 

 
Ã�YÁ�|Ì¸¯:  µZ¬e�a�cZ£Z], |»M�{, Ê�y�½ÂÌ��³��,�É�Z��½Zf��Æ��,É��¿Y�ÊËY�Z¯  

  

Ä»|¬»  

Y½M�½{�¯�Ã�Ì¿Z°»Á�É��ÁZ�¯�ÉZÅ�Z¯�ÉY�]� ,É��¿Y� �Y�ÊÆmÂe�¶]Z«�d¼�«�Ã�Á�» Ê»��Z¯�Ä]�ZÅÄÀË�Å�Á�{Á��ÊÆmÂe�¶]Z«�ÉZÅ

Ê»�¥���½ÂÌ�Y�Ì¿Z°»��{�c�|«�¾Ì»Ze�ÉY�]{Â� .��{�½M� ÃZ´ËZm��Ì¿� Á�½M��]ZÀ»�Á�É��¿Y� {�Â»��{�É{ZÌÀ]�¶Ì¸ve� Á�ÄË�ne�¶Ì·{�¾ËY�Ä]

Ê»���¿�Ä]�É�Á���½ÂÌ�Y�Ì¿Z°»�|��)�,½Y�Z°¼Å�Á�Ê�Z¼·Y١٣٨٧.(  

�ÉZÅ�dÌ·Z §�ªË���¾ËY� �YÁ�Ã{Â]�É�Á���É��ÁZ�¯�|Ì·Âe� {Â^Æ]��Â�À»� Ä]�[ZÌ¼¯��]ZÀ»�tÌv��dË�Ë|»�dÆm� ,É��¿Y�¶Ì¸ve

Ê»��z�»�,É{Z�f«YÁ�|»M�Z¯�É|Ì·Âe{Â�. ¸u�»��Å��{�Ã|��¥��»�É��¿Y�¾ÌÌ e�,É��¿Y�¶Ì¸ve�ÉZËY�»��´Ë{|Ì·Âe�|ÀËM�§��Y�Ä Á ��«YÁ��{

Á�ZÀ^»�½{�ÁM�ºÅY�§� ,|¿�Y{��ZÌ¿� Y�� Ã{ZÆ¿�É��¿Y�¾Ë�f¼¯�Ä¯�Ê¸uY�»�¾ÌÌ e Á� �]ZÀ»� �Y�d�§Zv»�dÆm�Ê�Z�Y �ÄÀÌ»�� �{�c|�Z�»�¾ÌÀr¼Å

Á��Y|ËZa�dË�Ë|» Å�É�Y~³�d�ZÌ�ÉZ |�Z]�Ê»�Ä�Â]�» )Chaudhary et al., ˻˹˹˿.(    
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�Y�Ê°Ë�cZ^¯�» ¾Ë�f¼Æ» dy�{ µÂ�v» ÃÂÌ» ½ZÆm� �{ d�Y. ÄmÂeZ] Ä] ÊÀÌ]��ÌaÉZÅ Á�Ê¿ZÆm� |Ì·Âe ¥��» cZ^¯�» �Ze

٢٠١٠��Y�³�Ä]�, �ÂWZ§)FAO( ½Y�ËY Ê°Ë cZ^¯�»�Ã|¼��½Z³|ÀÀ¯�|Ì·Âe��Y)��e�Â¼Ì·�Á�Â¼Ì·�,µZ¬e�a (Ê»�|�Z]) Sami et al., ˻˹˺  ˺.(  

Ê°Ë �Y  �Y~£�½Á�§Y��Á���ZÌ¿�Ä]�ÊËÂ´z�Za��Â�À»�Ä]�Ã�Á�»Y�Ä¯�Ã{Â]�É��ÁZ�¯�®Ë�eY�f�Y��z]�,É��¿Y�¥��»�ºÌÆ��ÉZÆ�z]

�¾Ì»��Ã�¯�ÉÁ��dÌ ¼m�ÉY�])�µZ���{�½ZÆm�dÌ ¼m٢٠٢٠ {Â]�|ÅYÂy��¨¿�{�ZÌ¸Ì»�Ã{��]�¢·Z]( Á �Ä]�\�ZÀ»Á�Ê§Z¯�ÊËY~£�{YÂ»�½�¯�ºÅY�§

»�É��¿Y�¥��»�Ä]�Äf�]YÁ�É{ZË��½Y�Ì»|�Z]�Ê. �{Á|u��Y�Ä¯�d�Y�½Z�¿Y��Y{�dÆm�ÉZÆfÌ·Z §��Y�Ê°Ë�É��ÁZ�¯١٢�Ã|���Z£M��Ìa�µZ���Y�Å

Á�É��¿Y�Ã|ÀÀ¯�¥��»Á�Ã|ÀÀ¯� |Ì·Âe�ÉZÆ�z]��YÁ Ê»�[Â�v»�½|¼e�ÉZÅ�ÄËZa� �Y�Ê°Ë�¾ÌÀr¼Å{Â� .�ÉZÅ�½�«�Ê�Á�½Z»��d�~³� Z]

�Ä]�É{Z¼f»{ÁZ�¯�ÉZÅ�¹Z�¿�¹Â]�,¾Ì»��Ã�¯�dÌ ¼m�Ã|ÀËY�§�|���¶Ì·Êf�Ì »�d·Zu��Y�lË�|e�Ä]�É�� Á�Ã|��k�Zy �ÉZÅ�¹Z�¿�¹Â]�d¼��Ä]

�Ã{��§�É��ÁZ�¯)½�|»(d�Y�Ã{�¯�d¯�u )� ,É�»Z�١٣٧٩. (  

Ê»�Á���Ìa�ºf�Ì���Y�Ä¯�É�ËÂ�e�ZË�{ÂmÂ»�dÌ �Á�É��ÁZ�¯�ºf�Ì��®Ë�Ê]ZË��Y�ÉY�]Ê»�Ê���]�|�Z] {{�³ .�ºÌ¿Y|]�Ä¯�¾ËY

ÅZ»��{� �ÌÌ¤e� ,|À»Y|¯�ÊmÁ�y��]��iR»�¶»YÂ�Ã{ZÆ¿� �Y|¬»�Á�dÌ{Â]�|ÅYÂy�Ê���]��Â�Â»� ,d�Y{�|ÅYÂy�ºf�Ì��ÊÅ{�Z]��]�É�ÌiPe�Äq� ZÅ 

)� , ½Y � Z°¼Å �Á �Ê¸Ì ¸y١٣٧٧. (  

Ê»¥��»�½YÂÀ ]�É��ÁZ�¯�Ä¯�{�¯�½ZÌ]�½YÂeÊ»�É��¿Y�É�Ã|ÀÀ¯|Ì·Âe�Á�Ã|ÀÀ¯|�Z] .ºÆ»��YÃ{Z¨f�Y�¶»YÂ��¾Ë�eÉ��¿Y��iÂ»�É�ZÅ

Ê»�É��ÁZ�¯��{ dÌ ¼m�½Y�Ì»�Ä]�½YÂe ¾Ì»���Y|¬»�,É��ÁZ�¯��z]��{�¶£Z�¾Ì»���{�½ÂÌ�Y�Ì¿Z°»�t���Á�Ê�Y���ÉZÅ�Ã�Z�Y�Ê�Y���ÉZÅ

�{�¯) Pishgar Komleh et al., ˻˹˺˺.(    

d�Y�½ZÆm��{�Ê¸Ì�§�dyÂ��¶¯�É��¿Y�¥��»��Y�Ê°qÂ¯��z]�,É��ÁZ�¯�cY|Ì·Âe�Ê§��»�É��¿Y .ÂWZ§�¾Ì¼ze��]ZÀ])١٩٩٢(�,

·Âe��z]��ZÌ¿� {�Â»�Ê§��»�É��¿Y�Z]��]Y�]�É��ÁZ�¯�cY|Ì٥/٣ d�Y�½ZÆm�¶¯�É��¿Y��Y�|��{ .�,dÌ ¼m��ËY�§Y�|À¿Z»�Ê¸»YÂ��Ä]�ÄmÂe�Z]

�{Â��d«{�É��¿Y�¥��»�ÃÂv¿��]�Ze�d�Y�¹�Ó�,É��¿Y�Ê¸Ì�§��]ZÀ»��ÅZ¯�,Ê¼Ì¸«Y��ËY���Á�ÉÂm�¶»YÂ��,Ê�Ìv»�d�Ë��¶WZ�» )�,Ê¨�ÂË

١٣٩١ .(  

Ä]�ÊmÁ�y�É��¿Y�d^�¿�É��ÁZ�¯�ºf�Ì���Å�ÉY�] Ê»�ºf�Ì��ÊËY�Z¯�Z]�\�ZÀf»�É{Á�Á�É��¿Y|�Z] .�Ê¼f�Ì��¹Á�·�c�Â���{

{�Y|¿�É�f�Ì]�{�°¸¼��,{�Y{�É�eÓZ]�É��¿Y�ÊËY�Z¯�Ä¯. �®Ë�ÉY�]�¾ÌËZa�{Â��w�¿�®Ë�d�Y�¾°¼»�Ä¯�d�Y�ÄËZ»���Á�{Â���Â�Â»�Ä°¸]

|¿Y�É�Y~³�ÄËZ»���Á�ÓZ]�{Â��w�¿�®Ë��Y�É�f�Ì]�d ¨À»��Y|¬»�,±��]�É�Y~³�ÄËZ»���|�Z]�Äf�Y{�)Darlington, ˺̂̂̀.(  

ÄÌ¬]�¶j»� ,É��ÁZ�¯��z]��{�z]�É�²À��µZ£�� Á�Ê Ì^�� �Z³� ,dyÂ�� ,©�]� |À¿Z»�É��¿Y� �]ZÀ»�Ä]�ÊÆmÂe�¶]Z«��Â�]� ,ZÅ

Ê»�Y|Ìa�Ê´f�]|À¯ .Äf�ÂÌa��Â��Ä]¾Ì�Z»�,¹Â¼��,ÊËZÌ¼Ì��ÉZÅ{Â¯��Y�Ã{Z¨f�Y�c|���ËY�§Y�\mÂ»�Y~£�|Ì·Âe��ËY�§Y�ÉY�]�Z�Z¬e�ÉY�ÉZÅ

d�Y�Ã|��Ê Ì^���]ZÀ»��ËZ��Á�É��ÁZ�¯ .|À¯�Ê»�|Ë|Æe�Y��d�Ë���Ìv»�Á�ZÆ¿Z�¿Y�d»Ô��É��¿Y�¥��»�c|���{��ËY�§Y�Äq�³Y ��»Y�¾ËY

d�Y�½ZÆm�d§��Ìa�Á�t¸��ÊÅZ^e�\mÂ» )Dalgard et al.,˻˹˹  ˺ ; Demirbas, ˻˹˹˿.(  
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Ã�Æ]� �ÅZ¯� |¿Á�� dÌ �Á� �Ì¿� ¾Ì¸ÅÁY�� |WÂ�� É��ÁZ�¯� �{� É��¿Y� É�ÁÊ»� ¦Ì�Âe� Ã|ÀÀ¯� ½Y�´¿� Y|À¯ .�Ê»Z¼e� �{� Äf^·Y

�z]�Ë� Ã�Æ]�½Y�Ì»� ,É��ÁZ�¯�ÉZÅÊ»��Â]�»�{�°¸¼���ËY�§Y�Ä]�Ä¯�Äf§ZË��ËY�§Y�É|Ì��Ây�É��¿Y�É�Á{Â� .�,ÊfËZ¼u�É��¿Y��]ZÀ»� �Y

Ã�Æ]�ÉZf�Y���{�ÊËZÌ¼Ì��ÉZÅ{Â¯±��]�É|Ì��Ây�É��¿Y�É�ÁÃ{�¯�Z¨ËY�Y���¬¿�¾Ë�e�|¿Y)Uhlin, ˺̂̂́(.  

  

ZÆ�Á��Á�{YÂ»   

- É�Z��½Zf��Æ��ÊËZÌ§Y�¤m�dÌ «Â»�Á�{Á|u  

�{Á|u��{�Êf �Á�Z]�É�Z��½Zf��Æ�٥٠٩٨ �ÊËZÌ§Y�¤m�dÌ «Â»��{��]�»�f»Â¸Ì¯٥٣ �Á�Äm�{١٠ �Á�Ê«���µÂ��É�Ä¬Ì«{٣٠ �Äm�{

Á ٣٠ ÓZ¼��½M�Ä ]�Y��{�Ä¯�Äf§�³��Y�«�Ê·Z¼��É�Ã�°¼Ì¿��{�ÊËZÌ§Y�¤m�����É�Ä¬Ì«{" ���y�ÉZË�{�Ä] ,��Z«" �[ÂÀm��Y�Z°¿�½Zf��Æ��Ä]

{Â��Ê»�{Á|v»��Æ�¼WZ«�½Zf��Æ��Ä]�[�£��Y�Á�½ZÀ¼��½Zf�Y�Ä].�{�Y{��Y�«�{Y�M�ÉZË�{�Ä]�d^�¿�É�e�¾ÌËZa��Z¨e�Y��{���y�ÉZË�{�Ä¯�Zn¿M��Y

|�Z]�Ê»�{Y�M�ÉZË�{�Ä]�d^�¿�Ê¨À»��Z¨e�Y�ÉY�Y{�½Zf��Æ��¾ËY�ÉZÆÀÌ»� .  

  

  

�¶°�١. �Ä�¬¿�ÉÁ���]�É�Z��dÌ «Â»½Y�ËY.  
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- ºÌ¸«Y 

,�d�{� �{�Ä´¸m� Ä¬�À»� Ä�� Ä]�ÊËYÂÅ�Á�[MÁ�ÊÅZ´f¿Â°���Â¿� Ä]� ÄmÂe� Z]�½Zf��Æ��¾ËY �Z]�ÄËZbÅÂ¯��{�Ê¿Zf�ÅÂ¯�Á�|À^¿ZÌ»

�Ä¿ZÌ·Z��Ê³|¿�Z]���Âf»٦٤٢ ��Âf»�ÉZ»{�Á��f¼Ì¸Ì» ٥/١٨ �Ê^�¿�d]Â���Z]�Á�{Y�´Ìf¿Z��Äm�{٦٤- ٨٢ Ê»��ËZ¼f»�|��{{Â� .��Y��Z¨e�Y� Á

t�� � ZË�{��Y١٢ � Ze�Ê]ÂÀm�Êa{Á���f»٢٨٠٠ ½Z�Â¿��{� ÃÂ°f�a�½Zf�Å{��{��f» d�Y. �Á�[Â��»�ÉY�Ä´¸m��z]��{�É�Z��ÉYÂÅ�Á�[M

�d�Y�{���Ê¿Zf�ÅÂ¯  �z]��{�Z»Y�,�µ|f ».  

d�ZÌ��½Y�Z¯�|¿Y�d�{�,½Y�Ë��Ä»Z¿�]�ÉY�]�½M�lËZf¿�½Âq� ,d�Y�É{�]�Z¯�¥|Å��Zv·��Y��ÅÁ�a�¶]Z«�É��ÁZ�¯�Ä �Âe�ÉZÅ

�Ã{Z¨f�YÊ»|�Z] .d�Y�Äf�]YÁ� Á�¶¬f�»�ÉZÅ�Ì¤f»�¶»Z��ªÌ¬ve�ÉZÅ�Ì¤f» .�,É��¿Y�d^�¿��Y�d�Y�c�Z^��ªÌ¬ve�¾ËY�Äf�]YÁ�ÉZÅ�Ì¤f»

Ã�Æ]�·Zy�É��¿Y�,É��¿Y�É�Á, ÄËZ»���d�³�]�,|Ì·Âe�ÄÀË�Å�¶¯�,Ã�ËÁ�É��¿YZyZ¿�É�·)|»M�{( �d^�¿�ÁÃ|ËZ§ ÄÀË�Å�Ä] .�Ä]�Ê]ZÌf�{�ÉY�]

���a��ZÌ¿�{�Â»�cZ�Ô�YÄ»Z¿����Y�ZÅ�Ã{Y{�Á�{Â]�Ã|��ÊuY���ÊËZÅË�Ã|��É�ÁM��¼m�É�Z��½Zf��Æ���Y|£Z]�É{Y| e��Y�É�Â�u�Ä^uZ�»�ª

|¿{Â].  

sÂ���¶»Z��¶¬f�»�ÉZÅ�Ì¤f»d�¯��Ë��¦¸fz»�ÉZÅ)duZ�» (Ê»|�Z] .�É��ÁZ�¯�{ZÆm�½Z»�Z���{� {ÂmÂ»��Z»M� Ä]� ÄmÂe� Z]

���a�ÄÌÆe�Á�É�Z��½Zf��Æ�»�ÉY�]�Ä»Z¿vµZ¬e�a�µÂ� �Ã|��Äf§�³���¿��{�t���Ä�{Â] .�µÂ�v»�¾ËY�ÉY�]  d�¯��Ë��ÉZÅ�sÂ��

�Y�|Àe�Z^� :��Ë�١ �,�Zf°Å١ �Ze٢ �ÉÓZ]�Á��Zf°Å٢�Zf°Å.  

���a�Á�|¿|��[Zzf¿Y�Ä ·Z�»�{�Â»�Ä¬�À»�½YÂÀ��Ä]�Zf�Á��|Àq�ªÌ¬ve�¾ËY��{�{Y| e���Âe�Ä»Z¿٩١ |Ë{�³�¶Ì¼°e�µZ¬e�a��Y|£Z] .Ã{Y{ -

Á{��Y�ªÌ¬ve�¾ËY�ÉZÅ ���a�¶Ì¼°e�Á�µZ¬e�a�½Y�Y|£Z]� Z]�Ã�Æq�Ä]�Ã�Æq�Á�Á�{Á��Ä^uZ�»�ªË����Y�Ê°Ë�Ä¯�|»M�d�{�Ä]�ªË���Á�Ä»Z¿

{Â]�½Zf�Y�É��ÁZ�¯�{ZÆm�½Z»�Z��cZ�Ô�Y�Á��Z»M�ªË����Y�ÊeZ�Ô�Y��^À»�¾Ì»Á{ .�Ä ·Z�»�{�Â»�ÉZÅZf�Á��¾Ì]��Y�Ê§{Z�e�c�Â��Ä]�cZ£Z]

Y�Z]�Ä¿Â¼¿��Å�Ã�Y|¿Y�Á�|¿|��[Zzf¿Y�|Ë{�³�Ä^�Zv»  �Ë��Ä·{Z »��Y�Ã{Z¨f�)singh et al., ˺̂̂̀.(   

)١(                               n= � � � �¦¦ � 2222

hhhh DNDNSN      
   

�Ä·{Z »�¾ËY��{n :�,�ZÌ¿�{�Â»�Ä¿Â¼¿�Ã�Y|¿YN :�ÉZ��Y�¶¯�{Y| e){Y�§Y (�,Ä »ZmhN :�ÉZ��Y�{Y| e){Y�§Y (�Ä¬^�h �,¹YhS :��ZÌ »�¥Y�v¿Y

�Ä¬^�h � ,¹Yh٢S :Ä¿Â¼¿��¿ZË�YÁ�Ä¬^��cY|ÅZ�»�ÉYh �,¹Yd :�d«{� �Xx ��,Z :�½ZÀÌ¼�Y�\Ë�� )٩٦/١�Ã|ÀÅ{�½Z�¿�,٩٥ %½ZÀÌ¼�Y(�,

zdD
222  .  

|�Z]�Ê»�É�Z��½Zf��Æ��½Y�Y|£Z]�¶»Z��ªÌ¬ve�¾ËY�É�Z»M�Ä »Zm .�Ã{Z��Ê§{Z�e�É�Ì³�Ä¿Â¼¿��Á���Y�Ä ·Z�»�¾ËY��{�Ã|��Ã{Z¨f�Y

d�Y .½Z�M��«YÁ��{�Ê§{Z�e�É�Ì³�Ä¿Â¼¿Ä¿Â¼¿�µÂ�Y�dËZ���Z]�½M�lËZf¿�Á�d�Y�É�Ì³�Ä¿Â¼¿��Á��¾Ë�e�Ä]�ºÌ¼ e�¶]Z«�Á�{Z¼f�Y�¶]Z«�É�Ì³
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d�Y�Ä »Zm�¶¯ .Ä¿Â¼¿��Á��¾ËY�[Zzf¿Y�dÆm��´Ë{�¶Ì·{�½Z»�Z��Á�½Y�ËY��Z»M��¯�»���Âe�Ã|��}ZzeY��Á��Z]�½M�ª]Z�e�Á�Ê´ÀÅZ¼Å�É�Ì³

�d�Y��Â�¯�É�Ì³�Z»M��{�É�Ë��Ä»Z¿�]�Á�dË�Ë|»)Mansourfar, ˺̂̂̀.(  ¦¸fz»�¾ÌÀ���{�½Zfy�{�Z]�cZ£Z]��Y�É�Y{�]�Ä¿Â¼¿  f§�³�c�Â��Ä

{Â].   

�Ä]�É��ÁZ�¯��{�Ê§��»�É��¿Y�ÓÂ¼ »٤ É��¿Y�ÃÁ�³Ê»�É|À]�ºÌ�¬e��Ë~aZ¿�|Ë|ne�Á�Á��Ë~a�|Ë|ne�,ºÌ¬f�»��Ì£�,ºÌ¬f�»�ÉZÅ�|¿Â�

)Franzluebbers  and  Francis, ˺̂̂˾ .(É��¿Y�Ä ·Z�»�¾ËY� �{{Â¯�É��¿Y�¶»Z��ºÌ¬f�»��Ì£�ÉZÅ�¾Ì�Z»�,ÊËZÌ¼Ì��¹Â¼��,ÊËZÌ¼Ì��ÉZÅ

|��Äf§�³���¿��{��Z¯�ÉÁ�Ì¿�Á�Ê¿YÂÌu�ÉZÅ{Â¯�,cÓM .{Â]�dyÂ��Ä]��Â]�»�É��¿Y�Ã|¿�Ì³��]��{�ºÌ¬f�»�É��¿Y�Ä°Ì·Zu��{ .   

�Z]�Ä^uZ�»�¹Zn¿Y��Y�| ]���a�¶Ì¼°e�Á�½�Y|£Z]Ä»Z¿Ã{Y{�,ZÅ���a��Y�Ã|��kY�zf�Y�¹Zy�É�ZÅ��]�Z¯�®Ì°¨e�Ä]�Ä»Z¿��iY�¾ÌÌ e�dÆm�Á

³���¿��{�d]Zi�¾Ì»��Ã�Y|¿Y�Ä¯�É�Â��Ä]�|Ë{�³�Ã{Z¨f�Y�Ê�y�½ÂÌ��³���Á���Y�ªÌ¬ve�¾ËY��{���¿�{�Â»�ÉZÅ�f»Y�Za�{Â]�Ã|��Äf§ .�¾ËY��{

  �Y�§Y�¹�¿��Y� Zf�Y�Spss١٩ {Z f̈�Y��Y�§Y�¹�¿�Ä¸Ì�Á�Ä]�ZÅ�Y{Â¼¿� Á�ÃExcel |Ë{�³�ºÌ��e. �¹Zn¿Y��{�Ê§��»�É��¿Y�½Y�Ì»�Ä^�Zv»�ÉY�]

Ã{ZÆ¿��{�{ÂmÂ»�É��¿Y�ÉYÂfv»�ZË�¦¸fz»�cZÌ¸¼�ºÅ��Y�,ZÅµÂ»�§�Á�ZÅ��Y�d�Y�Ã|��Ã{Z¨f�Y�¦¸fz»��]ZÀ»��Y�Ã|��kY�zf�Y�ÉZÅ)�µÁ|m١.(  

µÁ|m ١. Ã{ZÆ¿�ÉY�]�É��¿Y�ÉZÅ��Y�ºÅ�ÉZÅµZ¬e�a�|Ì·Âe��{�Ã{Z¨f�Y�{�Â».  

�]ZÀ» �É��¿Y�µ{Z »)|uYÁ��]�µÁ�Z´»( Ã{ZÆ¿ZÅ 
)Mrini etal., ˻˹˹˺ & Kennedy, 

˻˹˹˹ and Kitani,˺̂̂̂( 
 �ÊËZÌ¼Ì��ÉZÅ{Â¯)¹�³Â¸Ì¯( 

 ١/٧٨ c�Y 
 ٤/١٧ �¨�§ 
 ٧/١٣ ºÌ�Zfa 
  �dyÂ�)�fÌ·( 

(Kitani,˺̂̂̂) ٨/٤٧ ¶ÌWÁ�Z³ 
   

(Kitani,˺̂̂̂) ٩/١ �cZ^¯�»)¹�³Â¸Ì¯( 
(Fluck and baird, ˺̂́˻ & 

Kitani,˺̂̂̂) 
 

 �ÊËZÌ¼Ì��¹Â¼�)¹�³Â¸Ì¯( 

 ٩٩ �¯�o�Z« 
 ٣٦٣ �¯�Ã��u 
 ٢٨٨ �¯�¦¸� 

 (Esengun et al., ˻˹˹̀) ١/٣٠٣ �Ê¿YÂÌu�ÉZÅ{Â¯)¹�³Â¸Ì¯( 
(Kitani,˺̂̂̂) ١٣٨ �cYÁ{Y�Á�¾Ì�Z»)d�Z�( 
(Kitani,˺̂̂̂) ٢٧/٠ - ٩٦/١ ��³�Z̄ �ÉÁ�Ì¿)d�Z�( 

    

É��¿Y�¥��»�½Y�Ì»� ¾ÌÌ e�ÉY�] � É{Z�f«Y� Á� cZ£Z]µZ¬e�a Ã{ZÆ¿� �Y�®Ë� �Å� �Y|¬»� Ã|¿Zf�� Á�É{Á�Á�ÉZÅ )É|Ì·Âe( �Á

É{Z�f«Y�ÉZÅ�f»Y�Za |Ë{�³�¾ÌÌ e .É��¿Y��Â¼n» Ã{ZÆ¿�Á�¶»YÂ�Ã{ZÆ¿�½Y�Ì»�Ä]�ÄmÂe�Z]�Ã|��Ã{�]��Z¯�Ä]�ÉZÅ�Á�Ê§��»�ÉZÅ

�Ä]�Á�|��Ä^�Zv»�Ê£Z]�cZÌ¸¼�µ{Z »�½Y�Ì»�|¿|Ë{�³�¶Ë|^e�É��¿Y�ÉZÅ)�,½Y�Z°¼Å�Á�Ä]�Á�١٣٨١ �,É{Z]M��Ì§  Á١٣٧٧ .(  

-٣٦٩١-



 

)٢(                                            �Ã{ZÆ¿�É��¿Y )�Zf°Å��]�µÁ�Z´»( ÷ �Ã|¿Zf��É��¿Y )�Zf°Å��]�µÁ�Z´» (= É��¿Y�d^�¿ 

)٣(                         �Ã{ZÆ¿�É��¿Y )��Zf°Å��]�µÁ�Z´»( ÷ µZ¬e�a�ÊËZÆ¿�|Ì·Âe  )�Zf°Å��]�¹�³�Â¸Ì¯(=  Ã�ËÁ�É��¿Y�É�Á�Ã�Æ]  

)٤(                                      �Ã|¿Zf��É��¿Y )��Zf°Å��]�µÁ�Z´»( ÷ µZ¬e�a�ÊËZÆ¿�|Ì·Âe  )�Zf°Å��]�¹�³�Â¸Ì¯(=  Ã�ËÁ�É��¿Y  

)٥(                                           �Ã{ZÆ¿�É��¿Y )�Zf°Å��]�µÁ�Z´»( – �Ã|¿Zf��É��¿Y )�Zf°Å��]�µÁ�Z´» (= É��¿Y �·Zy   

)٦(                                |Ì·Âe�d¼Ì« )  ¹�³Â¸Ì¯��]�½Z»Âe(× µZ¬e�a�ÊËZÆ¿�|Ì·Âe  )�Zf°Å��]�¹�³�Â¸Ì¯   (= |Ì·Âe�ÄÀË�Å�¶¯  

)٧(                              ÄÀË�ÅµZ¬e�a�|Ì·Âe��Ì¤f»�ÉZÅ )��Zf°Å�]�½Z»Âe (– µZ¬e�a�|Ì·Âe����Y�¶¯ )�Zf°Å��]�½Z»Âe  (= |»M�{  
)٨(           ÄÀË�µZ¬e�a�|Ì·Âe��Ì¤f»�ÉZÅ )��Zf°Å�]�½Z»Âe (÷ µZ¬e�a�|Ì·Âe����Y�¶¯ )�Zf°Å��]�½Z»Âe ( = �d^�¿Ã|ËZ§ ÄÀË�Å�Ä]  

  

hv]�Á�lËZf¿   

���Âf»�Z]�ÊËZÌ¼Ì��ÉZÅ{Â¯�¥��»�Ä¯�{Y{�½Z�¿�µZ¬e�a�|Ì·Âe�ÉY�]�É��¿Y�¥��»�{�Â»��{�cZ¬Ì¬ve٧٨ ��Y�|��{�¥��»�¶¯

�d�Y�Ã{Y{��Z�fyY�{Ây�Ä]�Y��É��¿Y�ºÆ��½Y�Ì»�¾Ë�f�Ì]�É��¿Y)�¶°�٢.(  

   

¶°� ٢ .Ã{ZÆ¿��Y�®Ë��Å�|��{µZ¬e�a�|Ì·Âe��{�Äf§���Z¯�Ä]�ÉZÅ.  

- {�°¸¼��Á�ZÅ�Ã{ZÆ¿�É��¿Y�Ê¿ÂÌ��³��Ä�]Y�  

�¶Ì¸ve�Á�Ê���]�{�Â»�µZ¬e�a�{�°¸¼��Á�ZÅ�Ã{ZÆ¿�É��¿Y�¾Ì]�Ê�ZË��Ä�]Y����Zu��z]��{d�Y�Äf§�³��Y�« .�Ê�ZË��Ä�]Y��¾ËY

��]�ÄÌ°e�Z]�Á��Â�À»�¾ËY�ÉY�]�d�Y�Ã|��ÄfyY{�a�µZ¬e�a�{�°¸¼��É{Á�Á�ÉZÅ�Ã{ZÆ¿��ÌiZe�Ê���]�Ä]�½M��{�Ä¯�d�Y�Ê�y�½ÂÌ��³��Ä�]Y�

ZÅ�Ã{ZÆ¿��Y�®Ë��Å�É��¿Y�Ê¿ÂÌ��³��\Ë�� ��Ë��d¼�«��{ |��|ÅYÂy�ÄfyY{�a�Ä�]Y��¾ËY�¶Ì¸ve�Ä] )�Ä·{Z »٩(.  

Y=F(x)exp(u)  

-٣٦٩٢-



 

��Äf§�³�ºfË�Z´·�ÓZ]�Ä·{Z »�¾Ì§����YÄ¯�| ��{�Ê�y�Ä·{Z »  ®Ë�c�Â�]�Ä·{Z »|»M.  

 lnYi=a+Ȉi=˺n aj ln(xij)+ei          i=˺�˻,...,n                                                                                                                (٩) 

:Yi ¹Yi¡Z]�{�°¸¼� 

:a d]Zi�\Ë��  

:aj ZÅ�Ã{ZÆ¿�½ÂÌ��³��\Ë��  

:Xij |Ì·Âe��{�Ã{Z¨f�Y�{�Â»�ÉZÅ�Ã{ZÆ¿ 

:ei Z�y�\Ë��  

         �µÁ|m��{٢ ��³��¶Ì¸ve�lËZf¿Ìd�Y�Ã|��Ã{Y{�½Z�¿�Ä·{Z »�Ê¿Â. �{�Â»�µZ¬e�a�{�°¸¼��ÉÁ���]�ZÅ�Ã{ZÆ¿�É��¿Y��ÌiZe�µ|»�¾ËY��{

d�Y�Äf§�³��Y�«�Ê���] .{Â¯� ,�d�¯��Ë��t����iY�Ä¯�{Y{�½Z�¿�Ê¿ÂÌ��³��¶Ì¸ve  lËZf¿ Ê¿YÂÌu� ,�ÉÁ�Ì¿�ÉÁ��]��¨�§� {Â¯�Á�É�³�Z¯

�d^j»�{�°¸¼��Zfa�{Â¯�Á d�Y�Ê¨À» .��{�Y��Ê¿ÂÌ��³��\Ë���¾Ë�f³��]�Ê¿Z�¿Y�ÉÁ�Ì¿�É��¿Y{�°¸¼��ÉÁ��]�ZÅ�Ã{ZÆ¿��ËZ��¾Ì] µZ¬e�a 

d�Y�Äf�Y{ .�t����{�Ã{ZÆ¿�¾ËY��iY١% |���Y{�ÊÀ ». �{ �Ê¿ÂÌ��³��\Ë���d§�³�c�Â��½Y|¼Å��{�Ä¯�ÊÆ]Z�»�ªÌ¬veÉÁ�Ì¿ �Y��Ê¿Z�¿Y

Ã{�¯���Y�³�ZÅ�Ã{ZÆ¿��ËZ��¾Ì]��{��Y|¬»�¾Ë�f�Ì]¿Y�|)Banaeian and zangeneh, ˻˹˺˺( ; )Mohammadi et al., ˻˹˹̂.(  

�µÁ|m٢. Ê¿ÂÌ��³��µ|»�\ËY��.  

{�Â» Ã|�¿�{�Y|¿Zf�Y  Ã|��{�Y|¿Zf�Y  t 
d�¯��Ë��t��  ٧٤١/٠*  ٠٠٨/٠   ٢٤٣/٠  

Ê»Y{�{Â¯  ٣٣/٢*   ٢٣٢/٠  ١١١/٠  
�Zfa�{Â¯  ٨٤/٢  - ٢٨٢/٠  ٧٧٩/٠ -  

  �É�³�Z¯ ٥٥/١*  ١٥٧/٠  ١٦٤/٠  
  �¨�§�{Â¯ ٢٧٠/٠*  ١٢١/٠  ٠٤٤/٠  

 *�t����{��Y{�ÊÀ »١ |��{  

  

        �µÁ|m��{٣ �{�°¸¼��ÉÁ��]� ZÅ�Ã{ZÆ¿��Y�®Ë�Å�É��¿Y��ÌiZe�Ê¿ÂÌ��³��¶Ì¸ve�lËZf¿µZ¬e�a �Y�«�Ê���]�{�Â» �Y|¬»�Á�d§�³ ��Â¼n»

½ÂÌ��³��cZ ]�» ��]Y�]٥٠٣/١١ |Ë{�³�{�ÁM�].  

 

 

 

  

-٣٦٩٣-



́ 
 

µÁ|m ٣.  µ|»��¿ZË�YÁ�ÄË�ne.  

µ|»    cZ ]�»��Â¼n»  É{Y�M�Äm�{  cZ ]�»�¾Ì´¿ZÌ»  f ��Y|¬»p  
½ÂÌ��³�  ٠٠٠/٠  ٨٠٤/١٠  ٧٥١/٥  ٢  ٥٠٣/١١  
Ã|¿Z¼Ì«Z]  ٥٣٢/٠  ٨٨  ٨٤٧/٤٦      

¶¯  ٩٠  ٣٥/٥٨        
  

           �]Y�]�ªÌ¬ve�¾ËY��{�É��¿Y�ÊËY�Z¯٥٩/١ �ÊÀ Ë�{Â]�Ã|��{�ÁM�]�Ê§��»�É��¿Y�É�·Z¯�Â¸Ì¯��Å�ÉY�Y�Ä]�ÊÀ Ë٥٩/١ �É��¿Y�É�·Z¯�Â¸Ì¯

Ê»�|Ì·Âe {Â�. ��]Y�]�\Ìe�e�Ä]�ªÌ¬ve�¾ËY��{�ÊmÁ�y�Á�É{Á�Á�É��¿Y�½Y�Ì»�¾ÌÀr¼Å٢٩٤/٢٨٢٣٧ �Á��Zf°Å��]�µÁ�Z´»٥٩/٤٤٨٨٠ �µÁ�Z´»

�{Â]�Ã|��Ä^�Zv»��Zf°Å��])�µÁ|m٤.(  

         �½Y�Z°¼Å�Á�Ê Ì§�)٢٠١٠  (\Ì��|Ì·Âe��{�É��¿Y�ÊËY�Z¯ ½Y�Æe�½Zf�Y��{ �Y�١٦/١ |¿{Â¼¿�{�ÁM�] )Rafiee et al., ˻˹˺˹( .�Á�½ZÌËZÀ]

�ÄÀ´¿�)٢٠١١ (��]Y�]�\Ìe�e�Ä]�Y��½Y|¼Å�½Zf�Y��{�Á{�³�|Ì·Âe��{�É��¿Y�ÊËY�Z¯٩/٢ �Á٣/٠ |¿{Â¼¿�Ä^�Zv» )Banaeian and Zangeneh, 

˻˹˺˺(  .�½Y�Z°¼Å�Á�Ê¯�Æ��|Ë�»)١٣٨٩ (  Y��Ê]ÂÀm�½Z�Y�y�½Zf�Y��{�½Y�¨���d�Y����{�É��¿Y�ÊËY�Z¯�½Y�Ì»٤١/٠ |¿{�¯�{�ÁM�] )�|Ë�»

��,½Y�Z°¼Å�Á�Ê¯�Æ١٣٨٩(.  

u��^Å��Á�Ã{Y��¾�)١٣٨٤ (�Y��Ê]�£�½ZnËZ]�}M�½Zf�Y��{�\Ì��cZ£Z]��{�É��¿Y�d^�¿�Ê¬Ì¬ve��{٩٧/٠ |¿{Â¼¿�Ä^�Zv» )�¾�u

�,�^Å��Á�Ã{Y�١٣٨٤( .�½Y�Z°¼Å�Á�Ê·�ÌeZÅ)٢٠٠٦ (Ã�Æ]�Á�Ã�ËÁ�É��¿Y�,É��¿Y�ÊËY�Z¯Ä¿Zz¸³�Ê´¿�§�ÄmÂ³�|Ì·Âe��{�É��¿Y�É�ÁÄÌ¯�e��{�ÉY �Y�

�\Ìe�e�Ä]٢/١�,٣/١٢ �Á�¾e��]�µÁ�Z´Ì³٠٩/٠ |¿{�¯�{�ÁM�]�µÁ�Z´»��]�¹�³Â¸Ì¯ )Hatirli et al., ˻˹˹˿( .  

�½Y�Z°¼Å�Á�Ê»Z�)٢٠١١ (  Y��\Ì��|Ì·Âe��{�Y��É��¿Y�É�Á�Ã�Æ]�Á�É��¿Y�ÊËY�Z¯١٧/١ �Á٤٩/٠ |¿{�¯���Y�³�µÁ�Z´»��]�¹�³Â¸Ì¯ )Sami 

et al., ٢٠١١( .�½Y�Z°¼Å�Á�ÊËZ^�Z^�)٢٠١٣ (�\Ìe�e�Ä]�Y��Â·M�|Ì·Âe��{��·Zy�Á�Ã�ËÁ�É��¿Y��Y|¬»٥٩/٥  �Á�¹�³Â¸Ì¯��{�µÁ�Z´»١١٦٢٢٧- 
|¿{Â¼¿���Y�³��Zf°Å��{�µÁ�Z´» )Tabatabaie et al., ˻˹˺˼ .( 

.  

�½Y�Z°¼Å�Á�½Z¯�Y)٢٠٠٣ (�\Ìe�e�Ä]�Y��Â¼Ì·�Á�Ê ¿́�Z¿�,µZ¬e�a�|Ì·Âe��{�É��¿Y�ÊËY�Z¯٢٥/١�,١٧/١ �Á٠٦/١ {�¯�{�ÁM�]|¿ )Ozkan 

et al., ˻˹˹˼(.  �ÊÀÌ�u�Á�Ê°qÂ¯)١٩٩٤ (|¿{�¯�{�ÁM�]�½Z�Y�y�½Zf�Y��{�É��ÁZ�¯�µÂ�v»�|Àq�|Ì·Âe��{�Y��É��¿Y�ÊËY�Z¯ )Kouchaki 

and hoseini, ˺̂̂˽( .½M�cZ^�Zv»�ÉZÀ^»��]�\Ìe�e�Ä]�,�Â]Z�Ì¿�Á�|Æ�»��{�ÊÀÌ»��\Ì��|Ì·Âe�É��¿Y�ÊËY�Z¯�,ZÅ٧٥/٠ �Á٧/٠ d�Y�Ã{Â]   . 

 

 

 

 

  

-٣٦٩٤-



 

µÁ|m ٤. µZ¬e�a|Ì·Âe��{�É��¿Y�ÊËY�Z¯�ÉZÅ�f»Y�Za.  

|uYÁ É��¿Y��Y|¬» É��¿Y�ÉZÅ��yZ� 

�Zf°Å��{�µÁ�Z´» ٢٩٤/٢٨٢٣٧ Ã{ZÆ¿�É��¿Y 

�Zf°Å��{�µÁ�Z´» ٥٩/٤٤٨٨٠ Ã|¿Zf��É��¿Y 
�Zf°Å��{�¹�³Â¸Ì¯ ٣٦٣/٢٣٦٢١ |Ì·Âe 

... ٥٩/١ É��¿Y�d^�¿ 

µÁ�Z´»��{  ¹�³Â¸Ì¯ ٨٣/٠ Ã�Æ] É��¿Y�É�Á 

¹�³Â¸Ì¯��{�µÁ�Z´» ١٩/١ Ã�ËÁ�É��¿Y 
�Zf°Å��{�µÁ�Z´» ٢٩٦/١٦٦٤٣ �·Zy�É��¿Y 

  

�µÁ|m��{�|Ë|ne�¶]Z«�Ì£�Á�|Ë|ne�¶]Z«�,ºÌ¬f�»��Ì£�,ºÌ¬f�»�c�Â��Ä]�É��¿Y��Ë�Âe٤ d�Y�Ã|��Ã{Y{�½Z�¿ .��{�Ä°Ë�Â�¿Z¼Å

Ê»� Ã|ÅZ�»�µÁ|m�|Ë|ne  ¶]Z«�ÉZÅ�É��¿Y�Ê§��»�É��¿Y�¶¯��Y� {Â٣٩/٩٢ ,% �٦١/٣ %|Ë|ne�¶]Z«�Ì£, ٣٢/٤ %� ,ºÌ¬f�»٦٨/٩٣ %

Ê»�¶Ì°�e�Y��ºÌ¬f�»�Ì£|Å{.  

 

µÁ|m ٥. É��¿Y�½Y�Ì»�|Ì·Âe��{�ºÌ¬f�»�Ì£�Á�ºÌ¬f�»�,�Ë~aZ¿�|Ë|ne�,�Ë~a|Ë|ne�ÉZÅµZ¬e�a.  

|��{ �É��¿Y��Y|¬»)�Zf°Å��{�µÁ�Z´»( É��¿Y��YÂ¿Y 
١٠٢٠/٧ ٣/٦١ �Ë~a�|Ë|ne�É��¿Y 

٥٩٤/٢٧٢١٦ ٣٩/٩٢ �É��¿Y�Ë~a�|Ë|ne��Ì£ 
٤٤/١٢٢٢ ٣٢/٤ ºÌ¬f�»�É��¿Y 
٨٥٤/٢٧٠١٤ ٦٨/٩٣ ºÌ¬f�»��Ì£�É��¿Y 

  

         ÄÀË�Å�¶¯�ÊÅ{�Z]�| ]�Ze�d�Z¯�½Z»���Y�µZ¬e�a�|Ì·Âe��{�Ã|»M�d�|]�ÉZÅ٧/٨٤٣٨٨٦٦ �{Â]�Ã|��{�ÁM�]��Zf°Å��]�½Z»Âe)�µÁ|m٦.(  

µÁ|m ٦. �yZ���Y|¬»µZ¬e�a|Ì·Âe��{�É{Z�f«Y�ÉZÅ.  

|uYÁ ��yZ���Y|¬» �yZ�ZÅ 
�Zf°Å��]�½Z»Âe ٧/٨٤٣٨٨٦٦ ÄÀË�Å�¶¯|Ì·Âe�ÉZÅ 

�Zf°Å��]�½Z»Âe ١٤١٧٢٨١٨ |»M�{ 

 - ٦٨/١ ÄÀË�Å�Ä]�Ã|ËZ§�d^�¿ 

�Zf°Å��]�½Z»Âe ٦٨/٦٢٧ ¹�³Â¸Ì¯��Å�ÄÀË�Å µZ¬e�a 

 

 

 

  

-٣٦٩٥-



 

Ê¸¯�É�Ì³�ÄnÌf¿  

١-  �Ä]�µZ¬e�a�|Ì·Âe�ÉY�]��ZÌ¿�{�Â»�Ã|¿Zf��Á�Ã{ZÆ¿�É��¿Y�½Y�Ì»  �]Y�]�\Ìe�e٢٩٤/٢٨٢٣٧    Á��Zf°Å��]�µÁ�Z´»٥٩/٤٤٨٨٠ ��]�µÁ�Z´»

��Zf°Å{Â]�Ã|»M�d�|].  

٢-  ��{�É��¿Y�¥��»�ºÆ��¾Ë�f�Ì]�Ä¯�d�Y�½M��´¿ZÌ]�Ã|»M�d�|Ë�lËZf¿�Ê���]µZ¬e�a�|Ì·Âe �ÊËZÌ¼Ì��ÉZÅ{Â¯�Ä]��Â]�»)�{Â¯�Ã�ËÁ�Ä]

�Zfa (��Y|¬»�Z]٥٢/٧٨ �»�É��¿Y�¥��»�½Y�Ì»�¾Ë�f¼¯�Á�|��{�®Ë�Â·ÂÌ]�É��¿Y�Ä]��Â])�³�Z¯ (�Z]���Âf»٣/٠ d�Y�Ã{Â]�|��{ .  
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Abstract  

Agriculture as the main food producers, not just consumers of energy are the most important 

energy supplier. The amount of energy that is consumed in different systems of agricultural 

production, not only the product but also to the type of material used in the manufacture of 

the  product  depends  on  it.  The  aim of  this  study  was  to  determine  and  evaluate  the  energy  

consumption  and economic  analysis of orange orchards in the city of Sari. The data used in 

this study through face to face interviews with 91 farmers were provided. The total energy 

required to produce an orange 28237.294 MJ  ha-1. The ratio  of  benefits  to costs in Portugal 

1.68 was obtained. The result showed the most energy consumption in lemon production 

related to the fertilizers and pesticides. Also by proper management can be reduce the energy 

consumption and increase the energy ratio.  
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