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2 . ,É�ÁZ�¯ Ã|°�¿Y{ ,ºf�Ì�ÂÌ] ®Ì¿Z°» Ê�|ÀÆ» ÃÁ�³ÃZ�¿Z»�¯ ,É�Y� ÃZ´�¿Y{ 

3  . �Ë�^e ÃZ´�¿Y{ ,ºf�Ì�ÂÌ] ®Ì¿Z°» Ê�|ÀÆ» É�f¯{ 

  
Ã|Ì°q   

ZÌ³ Ê°Ì¿Z°» �Zf§� Á �YÂy �Y ÊÅZ³M�Âf¯Z§ �Y Ê°Ë ½ZÅÃZ´f/�{ ÊuY�� �{ ºÆ» ÉZÅ d�Y{�] �Y �a Á d/�Y{�] ÉZÅ
Ê» s�� �Y Á Ã|/� Ã{Y{ ��] Ê/��� ��¬» �Y Ô«Z] µÂ/�v» ªÌ¬ve ¾ËY �{ .|/�Z] ¶Ë�Âf¯Z§ �ËZ»�M Z] Ê§{Z/�e ¶»Z¯

 ÄfÌ//�Ìf//�ÓY µÁ|» Á ��] ÉY�] Ã|//� ¹Zn¿Y �Z¯ ,��] ÉÁ�Ì¿ ÉÁ� �] ��] ÄËÁY� Á ��] d��//� �ÌiPe Ê//���] ÉY�]
 Ä] �¨/� �Y ��] ÄËÁY� �ËY�§Y Z] .|/� Ã{Z¨f/�Y30   Á45    ÉY�] Ã|/� ¹Zn¿Y �Z¯ ,��] ÉÁ�Ì¿ �Ë{Z¬» Ä¯ |/� Ã|ÅZ/�» Äm�{

¯ ÄfÌ/�Ìf/�ÓY µÁ|» Á ��] t�/� �{ ÄËÁY� Ä/� �Å �{ ÄfÌ/�Ìf/�ÓY µÁ|» Á ��] ÉÁ�Ì¿ ÉY�] �ÅZ¯ ¾ËY d§ZË �ÅZ5% 
ÊÀ » Á �¨� ÉZËYÁ� �{ ��] ÉY�] Ã|� ¹Zn¿Y �Z¯ ÉY�] Ê·Á �Y{45 ÊÀ » Äm�{ ÄËÁY� �{ Ê·Á �Y{30  ÄËÁY� Á{ Z] Äm�{

Ê] É�Z»M �Zv· �Y �´Ë{ ¹Zn¿Y �Z¯ ,��] ÉÁ�Ì¿ ,��] d��/� �ËY�§Y Z] .{Â] ÊÀ » ÄfÌ/�Ìf/�ÓY µÁ|» Á ��] ÉY�] Ã|/�
Ê] É�Z»M �Zv· �Y �ÅZ¯ ¾ËY Z»Y d§ZË �ÅZ¯ �Y �f/�Ì] Ê/���] {�Â» cZ¨/� �Ë{Z¬» ÉÁ� �] ��] ÄËÁY� �ÌiPe .{Â] ÊÀ »

 Z] �]Y�] \Ìe�e Ä] ��] ÉÁ�Ì¿ ÄÀÌ¼¯ Á ÄÀÌ/�Ì] �Y|¬» .{Â] ��] d��/� �ÌÌ¤e6/17   Á66/5  Ê» ¾eÂÌ¿ Á ÄÀÌ/�Ì] �Y|¬» .|/�Z]
�Z¯ ÄÀÌ¼¯    \Ìe�e Ä] ��] ÉY�] Ã|/� ¹Zn¿Y45/116    Á27/29 Ê¸Ì»Ê» µÁ� ÄfÌ/�Ìf/�ÓY µÁ|» ÄÀÌ¼¯ Á ÄÀÌ/�Ì] �Y|¬» .|/�Z]
 \Ìe�e Ä]144 Á3/26 .{Â] µZ°�ZaZ´»  
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 �Z¯ ,��] ÉÁ�Ì¿ ¾ÌÌ e ÄfÌ�Ìf�ÓY µÁ|» Á ��] ÉY�] Ã|� ¹Zn¿Y  Ä¿Y{ ) Ô«Z]Vicia faba L. (  

 
Ä»|¬»  

  Ã{YÂ¿ZycÓÂ¬]  Ô«Z]  ¶»Z�,   cY�|ÌÅÂ]�¯  Á  Ê]�q  ,¾ÌXeÁ�a  �Y  ÊÀ£  �^À»  ...Á  ,{Âz¿  ,ZÌ]Â·  ,�|�
Ê» [Â�v»Ê» ÄÌ�Âe Ä¿Y�Á� ÊËY~£ Ã|�Á ®Ë ½YÂÀ� Ä] ZÆ¿M ¥��» ¶Ì·{ ¾ËY Ä] Á |¿Â� {{�³  ]15[.   Ô«Z]

 ) {Âz¿ Ã�Ìe �Y Ä·Z�°Ë ÊÅZÌ³Fabaceae  (  Ê¼¸� ¹Z¿ Z] Vicia faba L.) cÓÂ¬] Ã{YÂ¿Zy �YLeguminosae  (
 ,d�Y  Ã�Ìy} ¾ÌXeÁ�a ½{Â] ÓZ] �Zv· Ä] Ä¯Ä¿Y{ ÉY  ��Âf» �Â� Ä] ,½M ÉZÅ30    Ze35   Êy�] �{ ,|��{

Ê» d�¯ ½ZÆm �Z¬¿  , ½Y�Z°¼Å Á ��Y�) {Â�1382  (  d�¯ �Ë� t�� Z] Ô«Z]9/2   ¾Ë�fÆ» �Y �Zf°Å ½ÂÌ¸Ì»
Ê» �Z¼� Ä] ZÌ¿{ cÓÂ¬]  |ËM]7[  .  {Á|u ½Y�ËY �{ Ô«Z] d�¯ �Ë� t��30000  d�Y �Zf°Å  ]14[  Ã|¼� Ä¯ -

e ½Zf�Y ½M |Ì·Âe ª�ZÀ» ¾Ë�Ê» ½ÔÌ³ Á ½Y�|¿�Z» ,½Zf��Ây ,½Zf�¸³ ÉZÅ |À�Z]]3[ .  
¶³ ÄyZ� ,¶³ ,¹Zy c�Â� Ä] Á {�Y{ ¾»�» µZÆ�Y ½Z»�{ Ä¸¼m �Y Ê^� ¥�Z�» Ô«Z] ºze Á Ä¿Y{ ,�Y{

Ê» Ã{Z¨f�Y Ã|� Á��À¯ Á Äfza] ¾ÌXeÁ�a ÉÓZ] ���Y ¾ËY �] ÃÁÔ� .{Â�|Ì�Y µ{Z e d¸� Ä] Ô«Z ÄÀÌ»M ÉZÅ
Ã{Z» ÉY�Y{ Ô«Z] .d�Y ZÆ¿M �{ ¾Ì�Â·Á�ËY Á ½Z§ÂfbË�e 0Z�Â�y É�Á�� �ZÌ�] Ä¯ d�Y ¾ÌfÌ¸Ì§  ¹Z¿ Ä] ÉY

ÄË~¤e |� ¶»YÂ� ¾ÌXeÁ�a ½YÁY�§ ÉYÂfv» {ÂmÁ Z] .d�Y ½|] Ã|ÀÀ¯ dËÂ¬e Á É~¤»  �Y |Àe�Z^� Ä¯ ÉY
Ã|ÀÀ¯ �ZÆ»  ,�ZXeÁ�a ÉZÅ¨·M Ã|ÀÀ¯�ZÆ»ZÅ|ÌWÂ·Z°·M ,®Ìf§ |Ì�Y ,¾¿Ze ,¾Ìf°· ,ZÆ¸À§ ,�ÔÌ»Y Z   Ä¿Y{ �{ �Ì¿ ÉZÅ

Ê» d§ZË  ÃZÌ³ ¾ËY¾ÌXeÁ�a  [~m Á º�Å ½Y�Ì»  �{ ¶»YÂ� ¾ËY {Â�  �ÅZ¯ h�Z] Á Ã{Â] �Z� ¶°�» ZÅ
ÄË~¤e ���YÊ» ÃZÌ³ ¾ËY ¾ÌXeÁ�a ÉYÄË~¤e |� ¶»YÂ� ¾ËY ½{Â] Y�Y{ d¸� Ä] ¹Zy ÉÔ«Z] ¥��» {{�³  ÉY

�Ì¿ Á   Ê¼¿ ÄÌ�ÂeÄË~¤e |� ¶»YÂ� ¾ËY ½{Â] Y�Y{ d¸� Ä] ¹Zy ÉÔ«Z] ¥��» .{Â�  É Y�] Á Ã{Â] ��» ÉY
 �Y �a ÃZÌ³ ¾ËY ¾fza �Y�Â� ¾ËY �Y É�Ì³Â¸mÊ» ÄÌ�Âe ½M d�Y{�] {Â�]2[ .  

¾f�¿Y{ ÊeZ�Ô�Y  �mY� Ä] cZÌ�Â�y Ê°Ë�Ì§ Á Ê°Ì¿Z°» ½ZÅZÌ³ Ä] �Â�À» ÊuY�� cY�ÌÆne Ã�Ì¿Z°» 
Á ®ÌeZ»ÂeY  É��ÁZ�¯ É�Á�� �Y  .d�Âf¯Z§ �Y Ê°Ë cÓÂ¬] Ê°Ì¿Z°» �Zf§� Á �YÂy �Y ÊÅZ³M  ºÆ» ÉZÅ

ÃZ´f�{ ÊuY�� �{Ê» d�Y{�] �Y �a É�ÁM�§ Á d�Y{�] ÉZÅ  .|�Z]Ê�YÂy Ä¯  �{ ��]  {YÂ» Ê·Â¸� 
|¿�iÂ» |Àe�Z^� �Y: ,Ê³{��§ ,��¯ ,�¼y ,��] Ê·Z´q Á  °��YZ­. ¾ËY cZÌ�Â�y Ä] ,Ä¿Â³ ,ÄfË�YÁ 

��« ,Ä«Z� �Y|¬» ,Ê³|Ì�� ÉYÂfv» Êf]Â�� Á �ZfyZ� Ê·Â¸� Äf�]YÁ Ê»  .|�Z]  ¾ËY�]ZÀ] ¾ÌÌ e �YÂy 
Ê°Ë�Ì§ – Ê°Ì¿Z°» �Ì�¿    ÄfÌ�Ìf�ÓY µÁ|» Á ��] ÉY�] Ã|� ¹Zn¿Y �Z¯ ,Ê��] ÉÁ�Ì¿ÉY�] ÊuY�� Ä¤Ìe 
\�ZÀ» Á ÉY�] ¾ÌÌ e ÉZÅ�f»Y�Za ÊeZÌ¸¼� É�Á�� d�Y.    Ê°Ì¿Z°» �Zf§� �{ �iR» ÊeZÌ¸¼� ¶»YÂ� Ä¸¼m �Y

 Ê°Ì¿Z°» �Zf§� �] ¶»YÂ� ¾ËY �ÌiPe  Ê���] Ä] ÊeZÌ¬ve �{ .|À�Z] Ê» ��] ÄËÁY� Á d��� ®Ë�Â·ÂÌ] {YÂ»
 d�Y Ã|� ÄfyY{�a ½ZÅZÌ³]17[.  

 �Y|¬» �] ��] ÄËÁY� Á d��� �ÌiPe Ê���] �{ZË d�{ ÄnÌf¿ ¾ËY Ä] Ä·Z�°Ë Än¿ÂË �~] Ê��] ÉÁ�Ì¿ |Àf§
  �rÌa �Âv» �] {Â¼� dÆm �{ ½M �Y|¬» Á {�Y{ É�Y{ ÊÀ » Ä�]Y� ��] dÆm Z] ��] ÉÁ�Ì¿ �Y|¬» Ä¯

Ê» Ê��] ÉÁ�Ì¿ �ÅZ¯ \mÂ» ��] d��� �ËY�§Y .d�Y �f¼¯ É�YÂ» dÆm Ä] d^�¿ ¥Ô£ {Â�  ]1[  . �{
Ä¤Ìe Á{ ��] ½Â»�M ¹Zn¿Y Z] �´Ë{ Ê¬Ì¬ve  ,¶ËZ» ÄËÁY� ,É�Ìe ÄËÁY� cY�iY ,ÉY Ä^·) Ä¤Ìe �Â¿ Á ��] d���

  .|Ë{�³ Ä ·Z�» ¹Á�e�Ìa ¶³ Ä«Z� t�� |uYÁ �{ Ê§��» É��¿Y Á Ê��] d»ÁZ¬» �] (���» Ä^· Á ¥Z�
Ä¯ {Y{ ½Z�¿ lËZf¿  ÊÀ » �ÌiPe Ä¤Ìe É�Ìe Á ¶ËZ» ÉZËYÁ�É�Y{    t�� �{1%   Ê§��» É��¿Y Á Ê��] d»ÁZ¬» �]

  Ä«Z� t�� �{|¿�Y{    �Y{ ÊÀ » ZÆ¿M ¶]Z¬f» �iY Ê·Ád�Ì¿.    É��¿Y Á Ê��] d»ÁZ¬» ��] d��� �ËY�§Y Z]
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  Ä«Z� t�� |uYÁ �{ Ê§��» .|¿{Y{ ½Z�¿ Ê�ÅZ¯ |¿Á�Ä¤Ìe ÉY�] d»ÁZ¬» d¨� Á{ �Å �Y|¬» ���» ÉZÅ

Ä¤Ìe ÉY�] ½M �Y �f�Ì] Ä«Z� t�� |uYÁ �{ Ê§��» É��¿Y Á Ê��] ¥Z� ÉZÅ {Â] ]4[ .  
  �{ } Ä«Z� Ê��] É��¿Y Á Á�Ì¿ ¾f§ZË ÉY�] Ä¯ Ê¬Ì¬ve  ºÌ¬f�» ��] �{ Ä¯ {Y{ ½Z�¿ lËZf¿ .|� �Z¯ c�

  ,d��� �ËY�§Y Z]ÁZ¬»Ê» �ÅZ  ̄Ê��] É��¿Y Á d»  |À]ZË]16[  .  d»ÁZ¬» Á Á�Ì¿ �] �iR» ¶»YÂ� Ê���] ÉY�]
  .|�  ¹Zn¿Y  Ê¬Ì¬ve  l¿�]  Ä«Z�  Ê��]¾ËY�{  ,ªÌ¬ve  Êy�]  �Y   �z�»ÄÉZÅ  Ê°Ë�Ì§  Ä«Z�   l¿�]  �Y   ,Ä¸¼m  

,d]Â��|��{   t��   ��¬»  Ê���  ¹�mÁ  |uYÁ  µÂ�  ¾ÌÌ e  Á  �ÌiZe  ¾ËY  ¶»YÂ�  �]  ÉÁ�  ÉÁ�Ì¿  Ê��]   Ä«Z� 
 {�Â»  Ê���]  �Y�«  d§�³  .Ä]  ,ÃÁÔ�  ÉÁ�Ì¿  Ä«Z� Ê��]  Z]  ÊuY��  Á  dyZ�  ®Ë  ÃZ´f�{  ��]  Z]  ¹�Ì¿Z°»   d§� 

Á  Êf�³�]  Ã�Y|¿Y É�Ì³   |�   Á  �ÌiPe  ¶»YÂ�  ¦¸fz»   �Y   Ä¸¼m  �Â¿   ,º«�  d���  Ê��]   ,Ä¤Ìe  ÄËÁY�  Ä^·  Ä¤Ìe   Á  
 �Â¿  Ä¤Ìe  ÉÁ�  d»ÁZ¬»  Ê��]  |� Ê���]  . lËZf¿  ½Z�¿  Ä¯{Y{   t���ÌiPe   ��¬»  Ê���  d]Â��Á  Ä«Z�  �]   ÉÁ�Ì¿  

 ��]  �{   t��   µZ¼fuY  1%  ÊÀ »�Y{     .d�Y �iY   ¶]Z¬f»   �Â¿  º«�   Á   t��   ��¬»  Ê���  �{   t��1%  ¾ÌÀr¼ÅÁ 
¶]Z¬f»�iY  �Â¿  º«�  Á   d]Â��   t���{5  %À » Ê�Y{  |¿{Â]  .Z]  �ËY�§Y   t��   ��¬»  ,Ê���  ÉÁ�Ì¿  ��]  �ËY�§Y 

Äf§ZË  Á  �ËY�§Y  |��{  d]Â��  \mÂ»  �ÅZ¯  ÉÁ�Ì¿  ��]  Ê»  .{Â�ÄË�ne  ¶Ì¸veÁ  Ã{Y{ZÅ  ½Z�¿   {Y{  Ä¯ 
�ÌiPe   �Â¿   ,º«�  d���   ��]  Ä¤Ìe  Á  ÄËÁY�  Ä^·  Ä¤Ìe  �{   t��1%  Ä]  ½YÂÀ�   ¶»YÂ�  Ê¸�Y   Á  ¾ÌÀr¼Å  �iY   ¶]Z¬f»  
 �Â¿ º«� Á d���  Ê��] Ä¤Ìe  ÉÁ�  d»ÁZ¬» Ê��] Ä«Z�  l¿�] ÊÀ »�Y{ |¿{Â] ]9[ .  

 {�Â»  c�} Ä«Z� É�Z�§ Á Ê�¼y �YÂy ÉÁ� Ê³|Ì�� Äm�{ Á É�Y~³�Z]  d��� �iY  Ê¬Ì¬ve �{
  |¿{Y{ ½Z�¿ lËZf¿ .d§�³ �Y�« Ê]ZË��Y  Ê³|ÌÆ· d»ÁZ¬» Á É�Z�§ É��¿Y É�Y~³�Z] d��� �ËY�§Y Z] Ä¯

 Ê» �ËY�§Y Á{ �Å  |À]ZË]11[ .�] Ä¯ Ê¬Ì¬ve �{  Ê³�ËÁ ÉÁ�  Á Ê�¼y ÉZÅ |¿Â·Y ÄfË�YÁ ¹|À³ Ä«Z� Ê��]
|Àf§ZË d�{ lËZf¿ ¾ËY Ä] d§�³ ¹Zn¿Y,    d]Â�� �ÅZ¯ ÄnÌf¿ �{ ¹|À³ Ä«Z� ÉY�] Ê��] �Àe Ä¯  �ÅZ¯

Ê».|]ZË  ��] �Z¨e�Y �ËY�§Y ÄnÌf¿ �{ Ä«Z� ÉY�] Ê��] ÉÁ�Ì¿  Ê» �ÅZ¯.|]ZË    ¥Z� Ä^· Ä¤Ìe �Y Ã{Z¨f�Y Z]
�f¼¯ Ê��] �Àe ���» Ä^· Ä] d^�¿  .d�Y¾ÌÀr¼Å    ÄËÁY� ÉY�]30    Á �¨� ÉZËYÁ� Ä] d^�¿ Äm�{15    Äm�{

�Z¨e�Y �ËY�§Y Z] Á d]Â�� �ÅZ¯ Z] ÄfÌ�Ìf�ÓY µÁ|» Á Ê�¼y �Àe .d�Y �f¼¯ Ê��] �Àe ,    Äf§ZË �ËY�§Y
 d�Y]13[  .  

  ¹Â³�Â� Ä«Z� ��] �{ Ê��] Ã{�Z]  Á É��¿Y  �{ Ä¤Ìe d��� �ÌiPe  ¾ÌÌ e ÉY�] Ê¬Ì¬ve .d§�³ ¹Zn¿Y
Ä  ̄|¿{Y{ ½Z�¿ ªÌ¬ve ¾ËY lËZf¿    Ê¨À» Ê�y Ê´f�^¼Å�ZÌ¿ {�Â» Ê��] É��¿YÊ��] ÉÁ�Ì¿ Z]  Á Ä¤Ìe  �  d]Â�

Ä«Z�  Á {�Y{  Z] d^j» Ê�y Ê´f�^¼Å Ê��] Ã{�Z]  ¾ËY  .{�Y{ ZÅ�f»Y�Za    Ê��] Ã{�Z] ÄÀÌ�Ì]98  Á97%    \Ìe�e Ä]
 Ä¤Ìe d��� ÉY�Y �{2/5  Á3 /7  {Â] ÄÌ¿Zi �] �f»Ã  d�Y ]19[.  

µ|» ¶Ì¸ve Á ÄË�ne �Z�Y �] Ê¬Ì¬ve �{  ÉÁ�Ì¿ ¾Ì] Ä�]Y� ¾ÌÌ^e ÉY�] Ê·|» Ä �Âe  Ä] Ê°Ë�Â·ÂW� ÉZÅ
Ä] ÄmÂeZ] .d�Y Ã|� ÄfyY{�a Ê§ZÌ·Y {YÂ» �{ ��] d��� Á ��]    ½YÂe ªÌ¬ve ¾ËY �Y Ã|»M d�{ Ä] lËZf¿

ÊÀ » �ÌÌ¤e ��] d��� �ÌÌ¤e Z] Á {Â] d]Zi É�Y|¬» Ê§ZÌ·Y {YÂ» ÉY�] Ê��]  {ÂmÂ] �f»Y�Za ¾ËY �{ É�Y{
 d�Y Ã|»ZÌ¿]12[ .  

  µÁ|» Á ��] ÉY�] ¹�Ó �Z¯ ,��] ÉÁ�Ì¿ �Y|¬» �] ��] ÄËÁY� Á d��� �ÌiPe Ê���] Ä] ªÌ¬ve ¾ËY �{
] Ä¿Y{ ÄfÌ�Ìf�ÓY ÉY�] ÄÌ·ÁY É{Á�Á cZ�Ô�Y ½YÂÀ� Ä] ªÌ¬ve ¾ËY �Y ¶�Zu lËZf¿ .d�Y Ã|� ÄfyY{�a Ô«Z

ÃZ´f�{Ê» [Â�v» Ô«Z] É�ÁM�§ Á d�Y{�] ÉZÅ.{Â�  
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�Á� Á {YÂ» ZÅ 

Ä¿Â¼¿ZÅ Ã|�  ÄÌÆe  É    ®Ì¿Z°»  ÃÁ�³  É��ÁZ�¯  cÓÂ�v»  Ê°Ì¿Z°»  Á  Ê°Ë�Ì§  �YÂy  ÃZ´�ËZ»�M  Ä]
¾Ì�Z»  .|¿|� ¶¬fÀ» É��ÁZ�¯ ÉZÅ54  Ä¿Â¼¿    d«{ Z]  Ê·ZfÌnË{  ÉÁ�Y�e �Y Ã{Z¨f�Y  Z]  �ËZ»�M Ä]  �Â]�»

01/0    ÉZ»{ Z] ½ÁM �{ Á ,|¿|� ½�Á ¹�³105  Êf¿Z� Äm�{  c|» Ä] {Y�³24  |¿|� Ã{Y{ �Y�« d�Z�]18[  .
  ½�Á �b�  Ô«Z] ÉY�] ��] �ËZ»�M �Å ÉY�] .|»M d�|] �e ½�Á ÄËZa �] ZÆ¿M Êf]Â�� ÉYÂfv» Á Ã|�6  

Ã�Y|¿Y .|� ¹Zn¿Y �Y�°e É�Ì³��¯ ½Â»�M ÃZ´f�{ �Y Ã{Z¨f�Y Z] ZÅ-  �Z�§1   ,|Ë{�³ ¹Zn¿YÃ�Y|¿Y d«{ Ä¯ -
  ½M É�Ì³001/0    .|� ÄfyZ� Á ÊuY�� ½M ÉY�] ��] ®§ .{Â] ¾eÂÌ¿�] ÉÁ�Ì¿ µZ¼�Y ÉY�] Äv¨� Ê�

  d��� Ä� �{ Ã|¿�¤·150  ,250  Á350  Ê¸Ì»  ÄËÁY� Z] �]�Ìe Ä¤Ìe  �Y ��] ÉY�] .|� É�Y~³�Z]  Ä¬Ì«{ �] �f»
  É�Ìe7/1    ,�¨� ¦¸fz» ��] ÄËÁY� Ä� Á Äm�{30    Á45    .|� Ã{Z¨f�Y Äm�{Á ÄfÌ�Ìf�ÓY µÁ|»     Ê��] ÉÁ�Ì¿

Ã�Y|¿Y Ê·Z¼�YÁ�Ì¿ cY�ÌÌ¤e Á É�Ì³- ��] ¹Z´ÀÅ Ze ÊËZn]ZmÄ¿Y{ ¶»Z¯ ¶°�) |� d^i  Ô«Z] ÉZÅ1.(  

  
 ¶°�1 ��] �ËZ»�M  .  

  

  .d�Y Ã|� Ã{Z¨f�Y ��] d��� Á ��] ÄËÁY� �Âf¯Z§ Á{ Z] Ê§{Z�e Ô»Z  ̄s�� �{ ¶Ë�Âf¯Z§ �ËZ»�M �Y
¹�¿ �Y Ã{Z¨f�Y Z] lËZf¿  Á  �Y�§YSAS 9.1  ¹�¿ �Y Ã{Z¨f�Y Z] Ê¿ÂÌ��³� ÉZÆ·|» Á ¶Ì¸ve  �Y�§YSPSS 19    Ä]

|»M d�{¾Ì´¿ZÌ» Ä�ËZ¬» .d�Y Ã  .d§�³ ¹Zn¿Y ¾°¿Y{ �Á� Ä] �Ì¿ ZÅ  
hv] Á lËZf¿  

Ä¿Y{ d]Â�� |��{  Z] �]Y�] �e ÄËZa �] ZÅ5/82%  ) µÁ|m �{ .{Â]1Ã{Y{ �¿ZË�YÁ ÄË�ne lËZf¿ ( ¶�Zu ÉZÅ
  ÄfÌ�Ìf�ÓY µÁ|» Á Ã|� ¹Zn¿Y �Z¯ ,Ê��] ÉÁ�Ì¿ �] ��] d��� Á ��] ÄËÁY� �ÌiPe Ê���] �Y  Ã|� ÄWY�Y

Ã{Y{ �Ì·Z¿M lËZf¿ .d�YÊ» ½Z�¿ ZÅ ÊÀ » ��] ÄËÁY� �ÌÌ¤e �iY ZÆÀe Ã|� Ê���] d¨� Ä� �Å ÉY�] Ä¯ |Å{
Ê] Ê���] {�Â» cZ¨� �Ë{Z¬» �]  ��] ÄËÁY� Á d��� ¶]Z¬f» �ÌiPe Á ��] d��� �iY Á Ã{Â] �Y{  Ã{Â] ÊÀ »

  ÄfÌ�Ìf�ÓY µÁ|» ¾Ì´¿ZÌ» .d�Y85/50   ¾Ë�f�Ì] Á µZ°�ZaZ´»    \Ìe�e Ä] �Ì¿ ½M �Y|¬» ¾Ë�f¼¯ Á144    Á3/26  
Ä¿Y{ Ê��] ÉÁ�Ì¿ ¾Ì´¿ZÌ» .{Â] µZ°�Za Z´» ZÅ61/10  \Ìe�e Ä] ½M ¾Ë�f¼¯ Á ¾Ë�f�Ì] Á ¾eÂÌ¿6/17 Á66/5  

  ��] ÉY�] Ã|� ¹Zn¿Y �Z¯ ¾Ì´¿ZÌ» .d�Y Ã{Â] ¾eÂÌ¿31/66  Ê¸Ì»  �Ì¿ ½M �Y|¬» ¾Ë�f¼¯ Á ¾Ë�f�Ì] Á µÁ�
 \Ìe�e Ä]45/116  Á27/29 Ê¸Ì» .{Â] µÁ�  

  

 
1-Zwick/roelluniversal testing machine 
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µÁ|m1-  Ô«Z] ��] �{ Ä ·Z�» {�Â» cZ¨� ÉY�] (cZ ]�» ¾Ì´¿ZÌ») �¿ZË�YÁ ÄË�ne lËZf¿ Ä�Ôy  

�Z¼Ìe    Äm�{
É{Y�M  

 Ê��] ÉÁ�Ì¿    ÉY�] Ã|� ¹Zn¿Y �Z¯
 ��]  

 ÄfÌ�Ìf�ÓY µÁ|»  

 �Y�°e  5  ns9577/3  ns5862/549  ns7358/121  
 ��] ÄËÁY�  2 **5278/82  *2898/2056  **3591/12786  

 ��] d���  2 ns7797/6  ns0233/367  ns0118/288  

 ��] ÄËÁY�× ��] d���  4 ns8955/9  ns8898/137  ns1540/264  

Z�y  40  4431/5 4647/623  9649/229  
* t�� �{5% - �Y{ ÊÀ »** t�� �{1%  -�Y{ ÊÀ »nsÊÀ » Ê]  

  
  ¾°¿Y{  ½Â»�M lËZf¿ Ê» ½Z�¿  µÁ|» Á ��] ÉÁ�Ì¿  ÉY�] Ä¯ |Å{ cÁZ¨e  ÄËÁY� Ä� �Å ¾Ì] ÄfÌ�Ìf�ÓY

ÊÀ »  t�� �{ �Y{5%    µÁ|m) {�Y{ {ÂmÁ2  ¶°� ÉZÅ�Y{Â¼¿ �Y Ä¯ �Â�¿Z¼Å ��] ÄËÁY� �ËY�§Y Z] Á (2  
Ê»  �ÅZ¯ ÄfÌ�Ìf�ÓY  µÁ|»  Á  Ê��]  ÉÁ�Ì¿  �Y|¬»  d�Y �z�»  ��]  d���  �ËY�§Y  Z] ¾ÌÀr¼Å  .|]ZË

Ê»  �ÅZ¯ ÄfÌ�Ìf�ÓY µÁ|» Á  ��]  ÉÁ�Ì¿  �Y|¬»)  |]ZË¶°�2Ê]  �ÅZ¯ ¾ËY  É�Z»M �Zv· �Y  Z»Y  ( ÊÀ »
Ê»  µÁ|m) |�Z]1  Z] Á Ã|� �Á�� Ä�¬¿ ®Ë �Y Ä¤Ìe �Z¼e Äm�{ �¨� �Y �Ì] ÉZËYÁ� �{ Ä°ÀËY d¸� Ä] .(

Ê» ¹Zn¿Y ��] Ä¤Ìe ÉÁ��Ìa  Ä^· ¶¯ Ä¤Ìe �Z¼e Ä�v·  �Y Ä¯ Äm�{ �¨� ÄËÁY� d·Zu Z] Ä�ËZ¬» �{ Ä¯ {�Ì³
Ê» �Y�«�] �Z¼e Ä«Z� Z]Á |À¯ Ê» }Â¨¿ ÉY�] É�f�Ì] ÉÁ�Ì¿ |À»�ZÌ¿  �]Y�] �{ Ä¯ Ä«Z� �Y Êf§Z] Ä¯ Y�q |�Z]

Ê» d»ÁZ¬» }Â¨¿Ê» É�f�Ì] ºnu ÉY�Y{ |À¯ ÉÁ�Ì¿ Ä] kZÌfuY |�Z]��] ÉY�] É�f�Ì]   .{�Y{  
  

   
 ¶°�2¦·Y: ��] d��� �Y{Â¼¿ .-[ -��] ÉÁ�Ì¿- ,�¨� ÄËÁY� Ä� �{ ÄfÌ�Ìf�ÓY µÁ|»30 Á 45 Äm�{  

  
  ¶°� �Y Ä¯ �Â�¿Z¼Å3  Ê» �ÅZ¯ Ã|� ¹Zn¿Y �Z¯ �Y|¬» ��] ÄËÁY� �ËY�§Y Z] d�Y �z�»  Z] Ä¯ |]ZË

  µÁ|m) �¿ZË�YÁ �Ì·Z¿M lËZf¿ Ä] ÄmÂe1  t�� �{ �ÅZ¯ ¾ËY (5%  ÊÀ »Ê» �Y{ ¾°¿Y{ ½Â»�M lËZf¿ Á |�Z]
Ê» ½Z�¿  ÄËÁY� Z] Äm�{ �¨� ÄËÁY� �{ Ã|� ¹Zn¿Y �Z¯ �Y|¬» ¾Ì] Ä¯ |Å{45    Äm�{ÊÀ » cÁZ¨e �{ É�Y{

  t��5%    ÄËÁY� ÉY�] Ê·Á d�Y Ã|� Ã|ÅZ�»30  ÊÀ » cÁZ¨e Äm�{Ê¼¿ Ã|ÅZ�» ZËYÁ� �ËZ� Z] �Y{  Z] .{Â�

20

40
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100
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Ê» �ÅZ¯ ��] ÉY�]  ¹�Ó �Z¯ �Y|¬»  ��] d��� �ËY�§YÊ]  É�Z»M �Zv· Ä] �ÅZ¯ ¾ËY Z»Y |]ZË  ÊÀ »

Ê»¶°�)|�Z]3ÄËÁY� Ä  ̄Êf·Zu �{ .(Y Äm�{ �¨� �Y �Ì] ��] É  d��� �Y{�] ,d�V    Ä¨·R» Á{ ÉY�Y{ Ä¤Ìe
 É{Â¼�௡ܸ   Ê�Z¼» Ä¨·R» Á௦ܸ Ê»  ,�¨� ��] ÄËÁY� �{ .|�Z]௦ܸ = 0   Á௡ܸ =  V    Ä¿Y{ d·Zu ¾ËY �{ .d�Y

Ê» Ã|Ë�] Ä¤Ìe |� Á Ä¤Ìe ¾Ì] Ä¸�Z§ �{ ½|� Ã{��§ Z]  Ê�Z¼» Ä¨·R» ,¶ËZ» ÄËÁY� �ËY�§Y Z] Ä°Ìe�Â� �{ .{Â�

௦ܸ  � �] ��� {ZnËY Z]Ã{Z� ��] \^� Ä¿Y{ ÉÁ �ÅZ¯ Ä¿Y{ t�� |uYÁ �{ Ê§��» É��¿Y ÄnÌf¿ �{ Á ½M �e
Ê».|]ZË  

  
  
  

 µÁ|m2-  ÄÀ»Y{ |Àq ½Â»�M  ,ÄfÌ�Ìf�ÓY µÁ|»�] ��] ÄËÁY� cY�iY Ä�ËZ¬» ÉY�] ¾°¿Y{ ÉYÊ��] ÉÁ�Ì¿   Ã|� ¹Zn¿Y �Z¯ Á
 ��] ÉY�]  

 (Äm�{)��] ÄËÁY�   Ê��] ÉÁ�Ì¿    ÉY�] Ã|� ¹Zn¿Y �Z¯
 ��]  

 ÄfÌ�Ìf�ÓY µÁ|»  

 �¨�  a6833/12  a349/76  a099/80 

30  b7472/10 ab508/67 b522/44 

45  c4072/8  b074/55  c928/27 

  

  
 ¶°�3��] d��� �Y{Â¼¿ .- ,�¨� ÄËÁY� Ä� �{ ��] ÉY�] Ã|� ¹Zn¿Y �Z¯30 Á 45 Äm�{  

  
µ|»Ô«Z] ÉY�] Ã|� ÄWY�Y Ê¿ÂÌ��³� ÉZÅ  �]YÁ�)1 ,2  Á3(:  

ݓ  ) 1( = −47.1 × 10ିଶܣ − 6.3 × 10ିଶV + 92.25=0.972R    
ܨ  ) 2( = −9.2 × 10ିଶܣ − 0.9 × 10ିଶV + 15.128=0.942R    
ܧ  ) 3( = ܣ1.16− − 5.3 × 10ିଶV + 93.26=0.982R    

WµÁ� \�u �] ��] ÉY�] Ã|� ¹Zn¿Y �Z¯ :  
F¾eÂÌ¿ \�u �] ��] ÉÁ�Ì¿ :  
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E µZ°�ZaZ´» \�u �] ÄfÌ�Ìf�ÓY µÁ|» :  
AÄm�{ \�u �] ��] ÄËÁY� :  
V: Ê¸Ì» \�u �] ��] d���   Ä¬Ì«{ �] �f»  

  �{  Á Ä¤Ìe ��] dÆm Ä] Ê´f�] Ã|� ¹Zn¿Y �Z¯ �Y|¬» É�^Ì§ �ZfyZ� d¸� Ä] ½ZÅZÌ³µÂ�v»    Á Äf�Y{
  �Ì¿ ZnÀËY  Ê���] {�Â» cZ¨� �Ë{Z¬»  �] ��] ÄËÁY� �ÌiPe d�Y �z�» cÓ{Z » \ËY�� �Y  Ä¯ �Â�¿Z¼Å

Ê» ��] d��� �ÌiPe �Y �Ì] Ô«Z] ÉY�]�Z]  .|  
½Z¼ÅÊ» Ã|ÅZ�» Ä¯ �Â�  ÄËÁY� Á �f¼¯ d��� �{ ��] ÉÁ�Ì¿ Á ��] ÉY�] Ã|� ¹Zn¿Y �Z¯ ÄÀÌ�Ì] {Â�
®qÂ¯ Ê» �e  |�Z]  �ËZ� �{ ÄnÌf¿ ¾ËY .d�Y ZÅ�f»Y�Za ¾ËY �Ë{Z¬» ¾Ë�f�Ì] Ä] �Â]�» ZÆ¿M �Ë{Z¬» ÄÀÌ¼¯ Á

 ÄWÂ·M ,�^� ZÌ]Â· µÂ�v» ,½ZÌ] ¾Ë�Ì� ÃZÌ³ ��] ÉY�] Äf§�³ c�Â� cZ ·Z�»  Ã|ÅZ�» �Ì¿ É|¼v» ¶³ Á Y�Á
 d�Y Ã|Ë{�³]5،68و[ Ã|� Ã|ÅZ�» lËZf¿ ¾ËY �] ÃÁÔ� . ]Z�» �Ì¿ ÄfÌ�Ìf�ÓY µÁ|» ÉY�]  cZ ·Z�» �ËZ� Z] Ä
Ê» Ã|� �¯}Ê» ¾ËY�]ZÀ] .|�Z]  ��] ÊËZËYÁ� �Y Ã{Z¨f�Y Ä¯ {�¯ ½ZÌ]  ½YÂe45    ½M Ä] ®Ë{�¿ ZË Á Äm�{

 duY�  ��]  \^�Ê»  É��ÁZ�¯  cÓÂ�v»  �Y  Ê Ì�Á  ¦Ì�  �e¾ËY  �Y  .{Â�  dyZ�  Á  ÊuY��  �{  Á�
ÃZ´f�{Ä]  Ä¯  ÊËZÅÊ»  Ã{Z¨f�Y  É��ÁZ�¯  cÓÂ�v»  ��]  �Â�À»�Â�  �{  {Â� dË{Á|v»  ¾f�Y|¿  c

  ÄËÁY� �Y Ã{Z¨f�Y45  Ê» ½M Ä] ®Ë{�¿ ÉZËYÁ� ZË Äm�{ÄÀË�Å �ÅZ¯ �{ É|Ì¨» �ZÌ�] �¬¿ ½YÂe dyZ� ÉZÅ
  .|�Z] Äf�Y{ {�°¸¼� Á  

  
¿ÄnÌf ZÅ{ZÆÀ�Ìa Á É�Ì³  

1  .Ê» �ÅZ¯ Ã|� ¹Zn¿Y �Z  ̄Á ÄfÌ�Ìf�ÓY µÁ|» ,��] ÉÁ�Ì¿ �Y|¬» ��] ÄËÁY� �ËY�§Y Z]  ÉY�] Äf^·Y |]ZË
�Ì¿  t�� �{ ÄËÁY� Ä� �Å ¾Ì]  �{ �ÅZ¯ ¾ËY  ÄfÌ�Ìf�ÓY µÁ|» Á ��] ÉÁ5 %  ÊÀ »Ê» �Y{  Ê·Á |�Z]

 ÄËÁY� ��] ÉY�] Ã|� ¹Zn¿Y �Z¯ ÉY�]30 ÊÀ » �ÌiPe �´Ë{ ÄËÁY� Á{ Z] Äm�{  .d�Y Äf�Y|¿ É�Y{ 
2  .Ê» d��� �ÌiPe �Y �f�Ì] Ê���] {�Â» cZ¨� �Ë{Z¬» �] ��] ÄËÁY� �ÌiPe  |�Z]Ê» {ZÆÀ�Ìa ¾ËY�]ZÀ] {Â�

 {Â� Ã{Z¨f�Y Äm�{ �¨� �Y �Ì] ÉZËYÁY� �Y ÃZÌ³ ¾ËY É�ÁM�§ Á d�Y{�] Ä] �Â]�» cY�ÌÆne dyZ� �{
d��� �Y ½M �^e Ä] ½YÂf] Ze�ÂeÂ» �Y Êe�Z^� Ä]  ZËÁ ¾ÌËZa ÉZÅ¾ÌËZa d��� Á ½YÂe Z] ÉZÅ Ã{Z¨f�Y �e

 .{�¯  
  

 �]ZÀ» 
١ . ).�,ÊËZÀÌ» Á.¹,Ê¿Zy ©M1386  ¾ÌÌ e (  Ê¼¸� Ä¸n». Ä·Z�°Ë Än¿ÂË �~] Ê��] ÉÁ�Ì¿–  Ê�ÅÁ�a

�Ë�^e ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ .3: 177-169. 
٢ . ).[.¹,Ê¨n¿  Ê^Ì^u  Á  .Ã,ÊËZ¬]1384ÄË~¤e  |�  cZ^Ì¯�e  ( ÉZÆ�Á�  Ä�ËZ¬»  Á  cZ]Â^u  ÉY

 ÃZ´�¿Y{ ÊÅZÌ³ ¹Â¸� Ã|°�ÅÁ�a ,cZ]Â^u Ê¸» �ËZ¼Å ¾Ì·ÁY . ZÆ¿M ¥~u �{ ÊÅ{ c�Y�u
 .|Æ�» Ê�Á{�§ 

٣ . u).¹,ÊÀÌ�1372 .½Y�Æe ÃZ´�¿Y{ ÊÅZ´�¿Y{ {ZÆm cY�Z�f¿Y .½Y�ËY �{ cZ]Â^u (38-25 
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۴ . ).¥,ÊËZ]Z^¸³ Á .s,Ê¿Z]� Á .k,ÊWY�y1381 .¹Á�e�Ìa ¶³ ½|À  ̄ÉÁ�Ì¿ Á Ê��] d»ÁZ¬» ¾ÌÌ e (

 Ã�Z¼� ,½Y�ËY É��ÁZ�¯ ¹Â¸� Ä¸n»3)33.( 
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Abstract 

Knowledge of the properties and mechanical behavior of plants is one of the important factors to design of 
harvesting and post-harvesting machines. In this research, the Faba bean was cut from the cross section. The 
complete random design with factorial experiment was used to investigate the effect of cutting speed and cutting 
angle on the cutting force, done work for cutting and the modulus of elasticity. The results showed that by 
increasing the cutting angle from zero to 30° and 45° the values of cutting force, done work for cutting and modulus 
of elasticity were decreased. This reduction was significant for the cutting force and modulus of elasticity at all 
three angles at the 5% level.  Done work at 0 and 45 ° was significantly different but there was no significant 
difference between 30° and two other angles. The results showed that all three parameters were decreased by 
increasing of cutting force speed but it was insignificant as statistical aspect.  The maximum and minimum of 
cutting force were 17.6 and 5.66 N, respectively. The maximum and minimum amount of work performed for 
cutting were 116.45 and 29.27 mJ, respectively. The maximum and minimum modulus of elasticity were 144 and 
26.3 MPa, respectively. 
 
Key words: Faba bean, cutting test, Cutting force, Elastic module  
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