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 �] {�� ÉZ¼�Ôa �iY Ê���] �Â�À» Ä]Ä�yZ�Ä¿YÂm ÉZÅ Z] Ê§{Z�e Ô»Z¯ s�� \·Z« �{ Ê�ËZ»�M ,Än¿ÂË �~] Ê¿�2 
  Á �Z¼Ìe3    ¶»Z� ZÅ�Z¼Ìe .|� ¹Zn¿Y �Y�°e2    Ê¿Z»� Ã�Z]30    Á90    Z¼�Ôa �]Ze ÄÌ¿Zi  �~] ÉÁ� {�� Z] Ôy �ËY�� dve

  É�Z¯ Äy�q16  Ê]ZË��Y {�Â» |ÅZ� �Z¼Ìe ½YÂÀ� Ä] �Ì¿ Ã|�¿ �Z¼Ìe Ä¿Â¼¿ ¾ÌÀr¼Å ,|¿{Â]   {�Â» cZ¨� .d§�³ �Y�«
Ä¿YÂm d��� ,Ê¿� Ä¿YÂm |��{ :�Y |¿{Â] c�Z^� Ä ·Z�»,Ê¿�  Ä�Ë� µÂ� Ä«Z� µÂ� ,Äq lËZf¿ .ÄrÅZÌ³ �e ½�Á Á Äq

Ä¯ {Y{ ½Z�¿  ÊÀ » �ËY�§Y \^� LÔy �ËY�� �{ {�� ÉZ¼�Ôa �Z¼Ìe Ä¿YÂm |��{ �Y{Ä¿YÂm d��� Á Ê¿�Ê¿�   �{
  |Ë{�³ |ÅZ� �Z¼Ìe Z]  Ä�ËZ¬»ÊÀ » �ÌiZe d�¿YÂf¿ Ê·ÁÄ�Ë� µÂ� ÉÁ� É�Y{«Z� ,Äq Ä  ÄrÅZÌ³ ½�Á ¾ÌÀr¼Å Á Äq

.|�Z] Äf�Y{    c|» Ä] {�� ÉZ¼�Ôa �Z¼Ìe Än¿ÂË �~] Z] Ä�]Y� �{90  Ä¿YÂm |��{ {Â^Æ] \^� ÄÌ¿Zi  ½Y�Ì» Ä] Ê¿�51  
|��{ Ä¿YÂm d��� Á ½Y�Ì» Ä] Ê¿�71  Ä] d^�¿ ÊÆmÂe ¶]Z« �ËY�§Y Ä¯ |� |��{ Á |ÅZ�.d�Y{ �´Ë{ �Z¼Ìe    

:É|Ì¸¯ cZ¼¸¯  

 Ä¿YÂm ,{�� ÉZ¼�Ôa ,Än¿ÂË ,Ê¿� Ôy L  
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 Ä¿YÂm cZÌ�Â�y �] LÔy ÉZ¼�Ôa �ÌiZe Ê���]  �~] Ê¿� ) Än¿ÂËMedicago sativa L. (  

 Ä»|¬»  

ÄÀÌ»� �{ �Â�¯ ®Ë d§��Ìa ÉY�]  ®Ë Ä¯ d�Y ¹�Ó Ê�Z¼fmY Á Ê´ÀÅ�§ ,Ê�ZÌ� ,É{Z�f«Y ,Ê¼¸� ¦¸fz» ÉZÅ
 |À¸] Ä»Z¿�]¥|Å Á c|»�z] ÄÌ¸¯ �{ �Y{dyZ� �Ë� Á ZÅÄ»Z¿�] ¾ÌÀq {ÂmÁ .|�Z] Äf�Y{ {ÂmÁ �Â�  ̄½M ÉZÅ  ÊËZÅ

  ºÆ» É�»Y É��ÁZ�¯ �z] �{Ê» �Z¼� Ä]  \�ZÀ» �~] |Ì·Âe Á�³ �{ Ê�z] ª§Â» É��ÁZ�¯ ¹Z�¿ ®Ë ¾f�Y{ .{Á�
Á Ê�Y�� ÉZÆ»Z�¿ �{ |Ì·Âe Äy�q ®Ë �Á�� Ä�¬¿ �~] Y�Ë� ,d�Y dÌ¨Ì¯ Z] Á Ê» [Â�v» Ê£Z]  ¾f�Y{ Ä»�Ó .{Â�

� �Â�À» Ä] c|» �Y�{ ¥Y|ÅY ÄËZa �] ªÌ«{ Á º�À» cZ ·Z�» ¹Zn¿Y �Ì¿ [Â¸�» Á ZËÂa É�~] d À�  t�� Ä] ½|Ì�
Ê» ÄÀÌ»� ¾ËY �{ d§��Ìa �Y ÊÀÌ »|�Z] .[1]  

ºÆ» �~]Ê�Z�Y Á ¾Ë�e  ÃZÌ³ ÉZ¬] Á �Ìj°e ,ÃZÌ³ Ê°Ìf¿� {YÂ» µZ¬f¿Y Á �¨u ,É�Z��Z] �{ Ä¯ d�Y ÃZÌ³ �z] ¾Ë�e
  .{�Y{ Ê�Z�Y �¬¿ dz� �ZÌ�] �ËY�� �{  Ä¿YÂm  Z] ÃZÌ³ |�� Á Ê³|¿� Äy�q �{ ÊeZÌu Ä¸u�» ®Ë �~] Ê¿�  ÄmÂe

Ä¿Y{ Ä¯ d�Y É�Á�� .d�Y Ä¿Â³ ®Ë ½YÂÀ� Ä] ÉZ¬] Ä]Ê» |�� �Ë�� ZÅ  Ä] Y� {Ây ÃÂ¬·Z]  Ã{�Z] |À¿YÂf] Ze  |ÀÀ¯
.|À¿Z��] {Ây �Y|¬» ÄÀÌ�Ì]   Ä¿YÂm �ÅZ¯ Ê¸�Y ¶¸� �Y Ê°Ë �~] t�� �Z¼e ¶Ì·{ Ä] \¸£Y ,¦¸fz» ½ZÅZÌ³ �~] Ê¿�

Ê³{Â·M Ä¸¼m �Y Ê¨¸fz» Ê³{Â·M �]ZÀ» Z]�f¯Z] ÉZÅ º�Ì¿Z³�YÁ�°Ì» ,­Zy Ä] �Â]�» ÉZËo�Z« Á ZÅÊ» ZÅ|�Z][2,3] 

.  

É�ÁZÀ§Ã|� ÊuY�� �f�Ì] É�Y{�Z^¿Y �¼� Á É��ÁZ�¯ cÓÂ�v» ÊÀ¼ËY ¾Ì»Ze ÉY�] Êe�Y�u �Ì£ ÉZÅ ¾Ì� �{ .|¿Y

Ê¼¿ ZÆ¿M Ê¨Ì¯ cZÌ�Â�y �] Ê¨À» µZu {�Y~³[4,5]   .  ÉY�] Êe�Y�u �Ì£ |Ë|m É�ÁZÀ§ ®Ë {�� ÉZ¼�Ôa É�ÁZÀ§

Ê» Ä  ̄d�Y É��ÁZ�¯ cÓÂ�v» É�ÁM�§½�ÂeZa |¿YÂe  \Ì�M ¶«Y|u Z] ÃY�¼Å ,Ã{�¯ µZ § �Ì£ ©ZeY ÉZ»{ �{ Y� ZÅ
|Å{ �ËY�§Y Y� É��ÁZ�¯ cÓÂ�v» É�Z³|¿Z» Á �¼� ,c�Y�u Ä] �Z�u cZ^Ì¯�e Ä] Ã{�YÁ.[6]  

Êe�Y�u �Ì£ ÉZ¼�Ôa Ä¿Y�ÁMÂ¿ É�ÁZÀ§ Y�ÌyY  )NTP  (1  ,  Ä] É��ÁZ�¯ ÄÀÌ»� �{  ÉY�] ¶¼°» Á ¾Ë�´ËZm ®Ë ½YÂÀ�

Ê³{Â·M �ÅZ  ̄Á ½ZÅZÌ³ |�� ®Ë�ved�Y Ã{�  ̄\¸m {Ây Ä] Y� É{ZË� ÄmÂe ,ZÅ�~] ÊËZÌ¼Ì� Á Ê¿�ÂeZa ÉZÅ.[7]   

1 Non-thermal plasma
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µZ� �{Ä¿YÂm �] {�� ÉZ¼�Ôa ÉÁ� �] É{| f» cZ¬Ì¬ve �ÌyY ÉZÅ  �Â�] .d�Y Ã|� ¹Zn¿Y ¦¸fz» ½ZÅZÌ³ �Á~] Ê¿�
  \^� ®ÌÀ°e ¾ËY µZj»Ä¿YÂm {Â^Æ]  Ê¿��^� ½ZvË� �Á~][8]   ,ZËÂ�  [9]   ,Ê´¿�§ ÄmÂ³   [7] ,  ¹|À³  [10]ZÌ]Â· Á[11]  

dÆm �{ ¾Ì¬¬v» Y~· .d�Y Ã|�   
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Á c|/� ¾ÌÌ e  Ä¿Â³ �Á~] ÉÁ� �] {�/� ÉZ¼/�Ôa �Z¼Ìe ÉY�] \/�ZÀ» ½Z»� c|» Á Ã{�¯ Ê/�Ôe ¦¸fz» ÊÅZÌ³ ÉZÅ

Ê» �Ì¿ ½M �iY º�Ì¿Z°» ¦�¯ µZu �{|À�Z] [12].  

Än¿ÂË    �Y Ê°ËºÆ»ÅZÌ³ ¾Ë�e½Z  Ä§Â¸�ÉY  Ä¯ d�Y  ]Z  Ì¸«Y ¦¸fz» �ËY��  É�Z³�Z� Ê¼f§ZËÄ    ª�ZÀ» �f�Ì] �{ Ã�Á�»Y Á
Ê» d�¯ ½ZÆm  �/Ë� t�/� .{Â� ̄  Än¿ÂË d�  ½ZÆm �{  {Á|u30  Y .d�Y �Zf°Å ½ÂÌ¸Ì»· Á{ Ä] d^�¿ ½Y�Ì» ¾ËY Äf^

Ä/Å{Ê/» ½Z�¿ �ÅZ¯ |��{ Ã{ {Á|u �ÌyY ÉÊ/» Y� �ÅZ  ̄¾/ËY Ä¯ |/Å{  �ËY�§Y Ä] ½YÂ/eÉ��¿Y w�¿ Ã�/ËÁ Ä] ,
  Äf§ZË Ä �Âe ÉZÅ�Â�¯ �{¾ÌÀr¼Å  �/]É�Z¼Ì] Êy�] �ÁÅZ    �ÌÌ¤e Á Ê�Y�� cÓÂ�v» �/´Ë{ d/¼Ì« �ËY�/§Y ,cZ§M Á

d�ZÌ�  d·Á{  ZÅ�]�   {Y{  .|Ì·Âe  ª�ZÀ»  ¾Ë�f³��]  \Ìe�e  Ä]  Än¿ÂË  Ã|ÀÀ¯  �Y  |Àe�Z^�  ÉZ°Ë�»M  :� Z/]  Ê·Z¼
9/11  ½Â/Ì¸Ì»  ,�Zf°Å  Z] ZaÁ�Y1/7  ½ÂÌ¸Ì»    ,�Zf°Å    Z] Ê]ÂÀm ÉZ°Ë�»M7    ½ÂÌ¸Ì»  Á �Zf°Å  Z] ZÌ�M2/2    �{ .�Zf°Å ½ÂÌ¸Ì»

½Y�ËY ,Än¿ÂË Ã|ÀÀ¯ |Ì·Âe ÉZÅ�Â�¯ ½ZÌ»    �Y�/« Ê¿ZÆm ºf�Å Ã{� �{  {�Y{ ÄÅ{ �{ ½M d�¯�Ë� t�� ¾Ì´¿ZÌ» Á
  �Y �Ì] Äf�~³600  µ{Z/ » É|Ì·Âe Ä/¯ Ã{Â] �Zf°Å �Y�Å4/3 Y Äf�Y{ Y� ®�y Än¿ÂË ¾e ½ÂÌ¸Ì» .d�  

  ÉÁ� �] �»Zm cZ ·Z�» {ÂmÁ ¹|� Ä] ÄmÂe Z]Ä¿YÂm cZÌ�Â�y �] {�� ÉZ¼�Ôa �ÌiZe½Z°»Y Á Än¿ÂË �~] Ê¿� ÊnÀ�
.|� ¹Zn¿Y ªÌ¬ve ¾ËY ,cZÌ�Â�y ¾ËY {Â^Æ] �{ ®ÌÀ°e ¾ËY {�]�Z¯  

�Á� Á {YÂ» ZÅ  

  µZ� �{ ªÌ¬ve ¾ËY1399  �ÅÁ�a ½Z»�Z� É��ÁZ�  ̄Ã|°�ÅÁ�a �{  �ÌiZe Ê���] �Â�À» Ä] ½Y�ËY Êf À� Á Ê¼¸� ÉZÅ
  ÉZ¼�ÔaLÔy  Ä¿YÂm �]Än¿ÂË �Á~] Ê¿�  Medicago sativa L.  �Y Ã|� ÄÌÆe  Ê¸v» ÃZ´�Á�§ ®Ë.|� ¹Zn¿Y    ÉY�]

�ËZ»�M ¾ËY ¹Zn¿Ym [M Z] Y|f]Y Än¿ÂË  �Á~] ,  c|» Ä] É�Z30    µÂ¸v» Z] �b� .|� Ã{Y{  Â�f�� Ä¬Ì«{1   |��{
  c|» Ä] ºË|� dË�¸¯ÂbÌÅ3  |� Ä¬Ì«{  ½Z»� Ä� �{ Á Ê¿Â¨�2  ,3  Á ,5   Â�f�� Ê]Ây Ä] ¶Ë�f�Y ��¬» [M Z] Ä¬Ì«{

  �Àa ®¼¯ Ä] �ZÀÌ»Ó {ÂÅ �Ë� �{ �b� .|¿|�20    Ã�Z¼� ¾¼eYÁ Ê§Z� ~£Z¯ ÄËÓ ®Ë ÉÁ� É�fa �Å ½Á�{ �~] {|�
1    Á Ã|� Ã{Y{ �Y�«5  Ê¸Ì»½M Ä] [M �fÌ·  .|� Ä§Z�Y ZÅ|� ÉY�]�Ë{ É�fa ½{�¯ Ê¿Â¨� �Á~] ½{Y{ �Y�« �Y ¶^« ZÅ

½M �{ ZÅ30 Ä �Y �� » �{ ÃZ´f�{ ½Á�{ Ä¬Ì«{ UV |Àf§�³ �Y�«.
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 {�� ÉZ¼�Ôa ÉZÅ�Z¼Ìe µZ¼�Y LÔy �ËY�� �{  ½Z»�Z� É��ÁZ�¯ Ã|°�ÅÁ�a d�Y{�] �Y �a É�ÁZÀ§ ÃZ´�ËZ»�M �{
�ÅÁ�ad§�Ë~a ¹Zn¿Y ½Y�ËY Êf À� Á Ê¼¸� ÉZÅ ¶°�) 1 .(  

 

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
 

  

  

  

 ¶°�1:  Ôy d·Zu �{ Z¼�Ôa µZ¼�Y  

  Ä¿Â¼¿ ÉÁ� �] Y|f]Y  µZ¼�Y \�ZÀ» ½YÂe Á ÄÀÌÆ] ½Z»� ½{�ÁM d�{ Ä] ÉY�] �~] ÉZÅ�ËZ»�M {�� ÉZ¼�Ôa ÉZÅ
Ä¿Â¼¿ �b� .d§�³ c�Â� ÄÌ·ÁY ¾ËY .|¿|� Ã{Z»M Ê¸�Y �Z¼Ìe ÉY�] Ã|»M d�{ Ä] \�ZÀ» ½YÂe Á ½Z»� Ä� �{ ZÅ
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  ½Z»� Ä� Á �Y�°e Ä� Z] Ê§{Z�e Ô»Z¯ s�� \·Z« �{ �ËZ»�M0  ,30    Á90  .|� ¹Zn¿Y ÄÌ¿Zi    {Y| e �ËZ»�M µÂ� �{
 {�³ d^i Ä¿Y�Á� �Â�] Ã{� Ä¿YÂm �Á~]Ä¿YÂm �ZÌ » .|ËÄ�Ë� kÁ�y ,�~] Ê¿�  Äq  
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 ¶«Y|u �Y|¬» Ä]3 Ä¿YÂm |��{ ,(Äf¨Å Ä�) º°Ë Á d�Ì] �Á� ½ZËZa �{ .{Â] �f¼Ì¸Ì»-
�  ,Ê¿Ä¿YÂm d���Ä�Ë� µÂ� ,Ê¿�Ã�Y|¿Y  ÄrÅZÌ³ ½�Á Á Är«Z� µÂ� ,Äq  É�Ì³

|�.[13]   

 Ä�]Y� �Y1  Ä¿YÂm �{ ÉY�] Ä�]Y� �Y Á Ê¿�2 Ä¿YÂm d��� ÉY�]:|� Ã{Z¨f�Y Ê¿�  

) Ä�]Y�1Ä¿YÂm |��{ :(         Ê¿�  

  

) Ä�]Y�2Ê¿� Ä¿YÂm d��� :(                 

 ZnÀËY �{ n .d�Y �Á� {Y| e  

¹�¿ �Y Ã{Z¨f�Y Z] Ã|»M d�|] lËZf¿É�Z»M �Y�§Y SPSS   Äz�¿ )25  dÆm Á d§�³ �Y�« É�Z»M ¶Ì¸ve Á ÄË�ne {�Â» (
�Y�§Y ¹�¿ �Y Ä�Â]�» ÉZÅ�Y{Â¼¿ ºÌ��e  Excel   ¾°¿Y{ ½Â»�M �Y Ã{Z¨f�Y Z] ¾Ì´¿ZÌ» Ä�ËZ¬» ½Â»�M ¾ÌÀr¼Å .|� Ã{Z¨f�Y

 µZ¼fuY t�� �{5 .d§�³ c�Â� |��{  

 Á lËZf¿hv] 

1- Ä¿YÂm |��{Ê¿�  
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ÊÀ » �iY {�� ÉZ¼�Ôa �Z¼Ìe Ä¯ {Y{ ½Z�¿ É�Z»M �Ì·Z¿M lËZf¿Ä¿YÂm |��{ �] É�Y{Ê¿�  d�Y{  )05/0P≤ ¾Ë�f�Ì] .(
Ä¿YÂm |��{) Ê¿�33/88  ½Z»� Z] LÔy �ËY�� �{ {�� ÉZ¼�Ôa �Z¼Ìe �{ ,(90    �Z¼Ìe Z] Ä¯ |� Ã|ÅZ�» ÄÌ¿Zi30   ÄÌ¿Zi  
Z¼�Ôa �]Ze  ÊÀ » ¥ÔfyY |«Z§  Z] Z»Y �Y{Ä¿YÂm ½Y�Ì» ¾Ë�f¼¯ Ä¯ |ÅZ� ) d�Y{ Y� Ê¿�33/43ÊÀ » ¥ÔfyY ( É�Y{

Ê» ½Z�¿ |��{ ,Ôy �ËY�� �{ {�� ÉZ¼�Ôa µZ¼�Y ½Z»� �ËY�§Y  Z] Ã|� Ä ·Z�» ÉZÅ�Z¼Ìe dve Ê¸¯ �Â�] .{Y{
 ¶°�) d§ZË �ËY�§Y Än¿ÂË �Á~] Ê¿� Ä¿YÂm2 (  
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 ¶°�2:  Ä¿YÂm |��{ cY�ÌÌ¤e �Z¼Ìe )LÔy d·Zu �{ Z¼�Ôa ¦¸fz» Ê¿Z»� sÂ�� �Z¼Ìe Än¿ÂË �~] Ê¿�1  :90  �Z¼Ìe ,Z¼�Ôa �]Ze ÄÌ¿Zi2 :
30  ÄÌ¿Zi �Z¼Ìe Á Z¼�Ôa �]Ze3 (|ÅZ� :  

½Âf� �{ Ä]Z�» ¥Á�u )ÊÀ » ¥ÔfyY {ÂmÁ ¹|� �´¿ZÌ] ZÅ  t�� �{ �Y{5  (d�Y |��{  

2- Ä¿YÂm d���Ê¿�  

ÊÀ » �iY {�� ÉZ¼�Ôa �Z¼Ìe Ä¯ {Y{ ½Z�¿ É�Z»M �Ì·Z¿M lËZf¿Ä¿YÂm d��� �] É�Y{) d�Y{ Ê¿�05/0P≤  d��� .(
Ä¿YÂm  Á |ÅZ� Ä¿Â¼¿ �{ Ê¿�  ÉZÅ �Z¼Ìe30    Á90    \Ìe�e Ä] Z¼�Ôa �]Ze ÄÌ¿Zi36/2  ,77/5    Á88/7   ¾Ë�f¼¯ Ä¯ ,{Â]

 �Z¼Ìe Ä] �Â]�» �Y|¬» ¾Ë�f�Ì] Á |ÅZ� Ä¿Â¼¿ Ä] �Â]�» �Y|¬»90  ¶°� ) {Â] Z¼�Ôa �]Ze ÄÌ¿Zi3.(  
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 ¶°�3:  Ä¿YÂm d��� cY�ÌÌ¤e �Z¼Ìe )LÔy d·Zu �{ Z¼�Ôa ¦¸fz» Ê¿Z»� sÂ�� �Z¼Ìe Än¿ÂË �~] Ê¿�1  :90  �Z¼Ìe ,Z¼�Ôa �]Ze ÄÌ¿Zi2 :
30  �Z¼Ìe Á Z¼�Ôa �]Ze ÄÌ¿Zi3 (|ÅZ� :  

½Âf� �{ Ä]Z�» ¥Á�u ) ¹|� �´¿ZÌ] ZÅÊÀ » ¥ÔfyY {ÂmÁ  t�� �{ �Y{5  (d�Y |��{  

3- Ä«Z� µÂ�Äq  

  É�Z»M �Ì·Z¿M lËZf¿ÊÀ » �iY {�� ÉZ¼�Ôa �Z¼Ìe Ä¯ {Y{ ½Z�¿) d�Y|¿ Är«Z� µÂ� �] É�Y{05/0P≤  Ä] ÄmÂe Z] .(
 ¶°�4Ä«Z� µÂ� , ÉZÅ�Z¼Ìe Á |ÅZ� Ä¿Â¼¿ �{ Äq30  Á90   \Ìe�e Ä] ÄÌ¿Zi965/3 ,248/4  Á916/4 Êf¿Z� Ä¯ {Â] �f»

 ÊÀ » �ËY�§Y ¾ËY ¾°Ì· Á {Y{ ½Z�¿ Z¼�Ôa �]Ze ½Z»� �ËY�§Y Z] Y� Ê�ËY�§Y |¿Á� ®ËÄ«Z� µÂ� ¾Ë�f¼¯ .{Â^¿ �Y{ Äq
Ä«Z� µÂ� ¾Ë�f�Ì] Á |ÅZ� Ä¿Â¼¿ Ä] �Â]�» �Z¼Ìe Ä] �Â]�» Äq90 .{Â] LÔy �ËY�� �{ Z¼�Ôa �]Ze ÄÌ¿Zi  
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Abstract 

In order to investigate the effect of cold plasma on the germination characteristics of alfalfa seeds, an 
experiment was conducted in a completely randomized design with 2 treatments and 3 replications. 
Treatments included 2 time intervals of 30 and 90 seconds of cold plasma irradiation on seeds under vacuum 
conditions with a working cycle of 16, also untreated sample was evaluated as a control treatment. The 
studied traits were: germination percentage, germination rate, root length, stem length and seedling fresh 
weight. The results showed that cold plasma treatment in vacuo conditions caused a significant increase in 
germination percentage and germination rate compared to the control treatment but could not have a 
significant effect on root length, shoot and seedling weight. Be. In relation to alfalfa seeds, cold plasma 
treatment for 90 seconds improved germination percentage by 51% and germination rate by 71%, which 
was a significant increase compared to the control and other treatments. 
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