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1(Ä&|'&:
L|54 = ,Ì2=Y É�$=ZD+ .ZÌ3] ,,<Y. |Ì214 Ê» CÌ°D4 Y$ É|X] ÉZ#|#. .,<Y. %c 7Ë0$ Ã|5� )5�' Z# = Ã.Y. CÌ°D/4 Y$ �D] ÊËY

 Ã.�+ š*@ Y$ .1? �:< ¾ËY 7# �13#|<Y .,<Y. ,LZ�<Y ÊËY%c G]Z3» �] Ã=!� |3-�/# E/Ì< Ê/<Y=Y�T É$Z/64 k$Z�» ÉY$Y. Z# G/H3» =
,<Z?$Z+ �Y É$ZÌ�] &Z? Ã.Z» = Ê¸"Y Z# Ê» CÌ°D4 EÌ< Y$|3#.]5.[m!4 ,/] |�Z] $%] k!4Y �#Z+ ÉY�] ,-T�U &Z6<Y ÉZ# .1/m= 

m=$ = CËZ�= m�-�U = L|»B )/�Y Ã|� $%] É$Y.$ZH<Y = ÊËZ6]Zm ,É$Y.$Z5Ì4 ,É�Z�Y|m ,|Ì214 Ã.�Z] �ËYETY ÉY�] ÊËZ# )/Ì*Ì+ 
h$|/' ÉY$Y. ,/+ .1/� Ã.Z*-/�Y ÊËZ#$%/] �Y ..�U ÊX� |ËZ] É�$=ZD+ |@Y= �# $. Y%2 ,.$Y. V1�v» LYEÌ» É=$ �] É.ZË� �YY $%]

,<Y1m|3�Z] ÊË(Z] Ê<� ]4.[
]m=$ ¾Ë�-/,<Y1m h$|' �ËYETY ÉY�] Ã|� ,-?Z3� ÉZ#LY|Ì» �Y Ã.Z*-�Y ,Z#$%] Ê<� ,] ,+ )�Y Ê�ÌAZ3r» = Ê°Ë�-°2Y ÉZ#

m=$ |3<Z»VZXT 8B = Ê215X» 8B Z] $Z5Ì4 |3<Z» �´Ë. V15X» ÉZ#)ÊËZÌ¸' ZË É|Ì�Y (,<Y1m h$|' |<Y14 Ê» |#. �ËYETY Y$ Ê<�]9.[
VZ� $.1986C»=$ 1

$Z°5# =L.�+Y|m LZ°»Y Ê]ZË�$Y ÉY�] 8=Z3-» = )]ZY LY|Ì» Z] Ê°Ë�-°2Y Ã|33+Y|m =. Z] Y$ ÊDËZ»�B LY
|<.Y. &Z6<Y $=$Z]Z< ÉZ#$%] = $=$Z] ÉZ#$%] .�ËZ» B ,6Ì-< ÉZ#$%] ,Ì»Z< h$|' m=$ ¾ËY ,] �Ì�@ = 1m É|3] ,:HA ,+ .Y. LZD< Z#

 Z4 Y$ Ã|�Y|m20%Ê» �ËYETY |#.]8.[eZ*<1Ë.�+

2
Ê°Ì4Z-�=�-°2Y Ã|33+Y|m ^Ë Ê°Ë�-°2Y LY|Ì» LZ»� = h|� �ÌYZ4 LY$Z°5# =

,v*" ;1<,<Y1m C@Y�» �] Y$ ÉY|<.15< Ê�$�] = ,X2ZS» Z<�] ÃZÌU Ê<� .Ã|33+Y|m ¾ËY É�Z�Y|m )ÌT�o kg/hr1000 h|� =
¾Ì] LB hZv*" ¾Ì] Ê°Ë�-°2Y LY|Ì»5/4Z4kV/cm 6.1] �ÌÌr-» .É�ÌU$Y�' LZ»� h|» Z4 �*" �Y Ê°Ë�-°2Y LY|Ì» $. Z#$%] 25

.1] �ÌÌr4 C]Z' ,Ì<ZY .,<Y1m |"$. u~� = |Ë.�U )D+ Ã|�Y|m ÉZ#$%],<Y1m )��� ,Ê<�Ã�Y|<Y Z<�] ,DË$ V1A = Ê<� Z] = É�ÌU
 $Z5Ì4 L=|] ÉZ#$%])|#Z� (|� ,�ËZ:» .|<|� ^Ë�v4 m=$ =. ,] Z#$%] �ËZ»�B ¾ËY $.:d2Y($. Z#$%] É�ÌU$Y�' LY|Ì» L=

 )]ZY LZ»� h|» $. Ê°Ë�-°2Y5/2�Y �ÌÌr-» LY|Ì» h|� = ,Ì<ZY 4Z4kV/cm 68 =()]ZY LY|Ì» h|�kV/cm 4Ã�Z  $. ÉZ#

 �Y h=Z*-» Ê<Z»�5/2Z425,Ì<ZY .,<Y1m |"$. �] É�Ì´5DQ É�ÌYZ4 0Z-2= LYEÌ» ,+ .Y. LZD< ZËZ-< h|» �ËYETY Z] Ê2= .$Y|< Ê<�
] É�ÌU$Y�' LZ»�,<Y1m �ËYETY �] Ê°Ë�-°2Y LY|Ì» �ÌYZ4 ,LY|Ì» $. Z#$%N1�v» ,DË$ V1A = Ê<� h|� $. ,+ É1v< ,] .1] �4

LY|Ì»kV/cm 4LZ»� h|» =25,<Y1m |"$. ,Ì<ZY Ê<�18%,DË$ V1A =11%)TZË �ËYETY]7.[Z*-�Y 3
VZ� $.2001 

)Ì*Ì+ �] Ê°Ë�-°2Y ,Ì¸z4 Z] LY|Ì» �ÌYZ4 É=$ Ê4Z:Ì:v4.Y. &Z6<Y ZË1# $%] .�ËZ»�B ,6Ì-< ZË1# ÉZ#$%] ^Ë�v4 ,+ .Y. LZD< Z#
,<Y1m h$|' Ê°Ë�-°2Y LY|Ì» Z]m=$ �ËZ� ,] )H�< Y$ Z#$%] Ê<� Z#)•Ì# L=|] Z#$%] Ê<� ,<Y1m $. Z#$%] L|<Z�Ì? ,^Ë�v4 ,<1U

 h|» ,] Ê215X» 8B24h|» ,] Ê215X» 8B $. Z#$%] L|<Z�Ì? ,)�Z� 24�» = )�Z� ,<Y1m Z4 Z#$%] W4�» L.�+ 81A ,Ê<�
 ,+ ÊËZÌ¸' 8B $. Z#$%] L|<Z�Ì?pH LB 65/11 h|» ,] .1] 24)�Z� (�Y7Z419%Ê» �ËYETY |"$. |#.]9.[�1_ = Z*-�YË¾Ì¸

4

,5�4 ;1< Ã|33+Y|m ^Ë Ê°Ë�-°2Y LY|Ì» �ÌYZ4 ÉY)C°�2-30(,<Y1m ^Ë�v4 �] Y$|<.Y. $Y�' Ê�$�] .$1» 1m $%] Ê<�.¾Ë  
Ê» 7Ì�:4 ,-�. ,� ,] Y$ Z#$%] Ã|33+Y|m �w+Y|@ LB $. Ê°Ë�-°2Y LY|Ì» h|� = .�+kV/m 50.1] .,É�Z�Y|m &Z6<Y �Y u_

,<Y1m |"$.,<Y1m |"$. Z] Ã|�Y|m ÉZ#$%] �Y �z] =. $. Ê<�|Ë.�U ,�ËZ:» |#Z� ÉZ#$%] Ê<� .ÉY$Y. ,+ ÊËZ#$%] �ËZ»�B ¾ËY $.
,<Y1m h$|'¾ÌËZ_ Ê<��4|<|� G5m Ã|33+Y|m &=. �z] L=$. ,|<.1] É.,<Y1m |"$.,l@!» C]Z' h=Z*4 |#Z� Z] V=Y �z] Ê<�-

7DQ h=Z*4 &=. �z] $. Z»Y ,)�Y. ÉY|D< Ã|#ZD» É�ÌU .,<Y1m |"$. �ËZ»�B ¾ËY $. LY|Ì» h|� ,] É.ZË� LYEÌ» ,] Ê<�
.1] ,-�]Y= LY|Ì» $. $%] É�ÌU$Y�' LZ»� h|» = Ê°Ë�-°2Y ]10.[,<Y1m �] Ê°Ë�-°2Y LY|Ì» �YY Ê´Ì] ªv�Y = É�Ì�] YE¸+ $%] Ê<�

|<.Y. $Y�' Ê�$�] .$1» Y$ .|� VZ5�Y Z#$%] �] m=$ =. ,] Ê°Ë�-°2Y LY|Ì» �ËZ»�B ¾ËY $.:)]ZY LZ»� h|» $. �ÌÌr-» LY|Ì» h|�
)6,8=10kV/cm )]ZY Ê<Z»� Ã�Z] $.80,Ì<ZY (ÉZ# Ã�Z] $. )]ZY LY|Ì» h|� =�Ìr-» Ê<Z»� )kV/cm8Ê<Z»� Ã�Z] ,� $.

80 ,100 =120,Ì<ZY .(Ê3X» �YY Ã|� VZ5�Y ÉZ#$Z5Ì4 ,+ .Y. LZD< �ËZ»�B ¾ËY $. Ã|»B )�|] ZËZ-< RS� $. É$Y.5�] |"$. 
,DË$ V1A É=$,'Z� = ,Q)�Y ,-�Y. ,Q .,<Y1m |"$. = )��� É=$ Z»YÊ3X» �YY $%] Ê<�|Ë.�´< Ã|#ZD» É$Y. .Y $.�ËZ»�B ¾Ë

 $Z5Ì4kV/cm 8LZ»� h|» $.120,DË$ V1A �] Y$ �ÌYZ4 ¾Ë�-DÌ] ,Ì<ZY ,'Z� = ,Q)�Y. ,Q ]2[.LY|Ì» �ÌYZ4 LY$Z°5# = É�Ì�]
,<Y1m �] Ê°Ë�-°2Y|<.Y. $Y�' ,X2ZS» .$1» EH� mZ» $%] Ê<� .C»Z� Ê°Ë�-°2Y LY|Ì» �ÌYZ4 )v4 Z#$%] �ËZ»�B ¾ËY $.6,8=

1 - Rumel 
2 - Kerdiunfag 
3 - Stefa 
4 - Pozeliene 
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kV/cm 10 » $.LZ»� h|20,,Ì<ZY kV/cm 8Ê<Z»� ÉZ# Ã�Z] $.20,40=60= ,Ì<ZY kV/cm 10 h|» $.120 $Y�' ,Ì<ZY 
-T�U|<|Ë.�U ,�ËZ:» |#Z� Z] u~� = ,.|<|� É�ÌU Ã�Y|<Y Ê<� ,<Y1m )��� = Ê<� ,<Y1m |"$. ,,Q ,'Z� = ,Q ,DË$ V1A .Z]

�ËZ»�B ZËZ-< ,] ,m14Z#Ê°Ë�-°2Y LY|Ì» É(Z] h|� ,)S120 kV/cm + 10(�YY Z#$Z5Ì4 &Z54 = .Y. LZD< Y$ ,6Ì-< ¾Ë�-/]
Ê3X»,DË$ V1A É=$ �] É$Y.,'Z� ,,Q,<Y1m )��� = ,Q|<.Y. LZD< EH� mZ» $%] Ê<�Ê3X» �YY Z»Y ,<Y1m |"$. �] É$Y. Ê<�

 |D< Ã|#ZD»]3[.
m=$ �Y Ê°Ë2Y hZÌ"1�? �Y Ã.Z*-�Y $%] É�Z�Y|m |3ËB�T $. |Ë|m ÉZ#)�Z#$%] Ê°Ë�-° .Ã|33+Y|m ¾ËY Ê°Ì4Z-�=�-°2Y Ã|33+Y|m ,+ ,Z#

Ê» Ã.Z*-�Y Z#$%] Ê°Ë�-°2Y hZÌ"1�? $. k!-?Y �Y ,|<$Y. &Z<m=$ Z] ,+ Y$ ÊËZ#$%] = |33+Ê» Y|m ,|3-�Ì< É�Z�Y|m C]Z' �´Ë. V15X» ÉZ# -
|3ËZ5< .¾ËYÃ|33+Y|mZ#$.Z' |<Z] ,]ZD» Ê4ZÌ"1�? ÉY$Y. ,+ Y$ ÊËZ#$%] ËZ5< Y|m ,|3-�# Ê¸"Y $%] 3,<Y1m |"$. ¾Ì3n5# |.1H/] EÌ< Y$ Ê<�
Dz]3|]1[.

,<Y1m �] LZU|<$Z´< O�14 Ã|� ,-?Z� Ê°Ì4Z-�=�-°2Y Ã|33+Y|m Ê°Ë�-°2Y LY|Ì» �YY ªÌ:v4 ¾ËY $.O�14 ,+ ,$%] ¾Ë|3Q Ê<�
,m$. = É�Z�Y|m ÃZ´-�. ¾ËY ,|<.1] Ã|� É|3])T�U $Y�' Ê�$�] .$1».

2({Y-&�Á� ÁZ/

Ã.Z*-�Y .$1» Ê°Ì4Z-�=�-°2Y Ã|33+Y|m )C°�1(,5�4 ;1< �Y.1] ÉY .C»Z� ÃZ´-�. Ã|3#. CÌ°D4 ÉYEmY :Z] (Z] 0Z-2= GH3»
 É|Ì214 0Z-2= ,3ÌDÌ]7/11)2= 1¸Ì+ )7Ì:-�» LZË�m(,LEz»,Z#$%] Ã|33+$Y.$Z] ,<Y1-�Y ,$%] ,Z#$%] Ã|33+Z6]Zm ,5�4 ÃEÌ<1Ë .=�-°2Y

 ,Ã|33+�G5m Ê3ÌZ#$%] É$=B|<.1] Ê°Ë�-°2Y $141» = Ã|33+ EÌ54 N�] ,.
,] ,É�Z�Y|m hZÌ¸5� &Z6<Y �Y u_,<Y1m |"$. �] Ã|33+Y|m Ê°Ë�-°2Y LY|Ì» �YY Ê�$�] $1l3» .Y|X4 ,Z#$%] Ê<�30,<Z? �Y $%] 

V=YG5m Ê3Ì�Z#$%] É$=BÉ�-_ L=$. = 8Zz-<Y �Ë. �S' ,] ÊËZ#8Ê-<Z� |� ,-�Z+ �-».Z] Y$ Z#$%] Y|-]Y ,ÊDËZ»�B |@Y= �# ÉY�] 
7Ë|� )Ë�¸+1~Ì# V1¸v»5É�-_ L=$. ,�S:» 8B Z] 1D-�� �Y u_ = Ã.�+ Ê<1*� |j ,$YE# $. =. CÌ»13] �+ ‘$Z' = |"$. �Ë. 

|� Ã.Y. $Y�' ÊTZ" %cZ+ ,Ë( =. É=$ �].$Y|:»5Ê¸Ì  É�-_ 8$. = ,TZjY LB ,] �S:» 8B �-Ì2 É�ÌU1¸m )/m Z# = �ÌzH4 �Y
|� ,-�] 7¸ÌTY$Z_ Z] ÊU.12B .É�-_ u~� h|» ,] Z#10ÉZ». Z] |�$ ^'Z4Y L=$. �=$ 25Ê-<Z� ,m$. $Y�' 7ËY. $1< $1i@ $. = .Y�U

|3-T�U .,<Y1m ÉZ#$%] )H�< �Y ,Ê°Ë�-°2Y LY|Ì» �YY ,�ËZ:» )/m �ÌÌr4 �Y É$ZÌX» LY13� ,] |#Z� $Z5Ì4 ,] )H�< $Z5Ì4 �# $. Ã.�
LYEÌ»,<Y1m |Ë.�U Ã.Z*-�Y Ê<�.

6°71(Ã{ZNf�Y {�-& Ê°ÌeZf�Á�f°·Y Ã|ÀÀ¯Y|m 

C»Z� �ËZ»�B .$1» ÉZ#$%] :|<.1] 1#Z+ = $ZÌ? ,,6<1Ë ,$|H� ,YE¸+ ,1m ,&|3U.¾Ë  Ã|°D<Y. )�Y$� ÃZ´DËZ»�B �Y Z#$%]
|� ,Ì/4 .�+�/� ÃZ´D<Y. É�$=ZD+ .VZ� $. Z#$%] ¾ËY Ê»Z54 ÉZ#1385-1386.�] .1] Ã|� )�Y.,] 0Z-2= É�Z�Y|m ÉY�] ,-T$ $Z+

WÌ4�4 ,] Z#$%] :5/11,5/11,11,5/10,5/8,11=6É�ÌU $Y�' LZ»� h|» = )2= 1¸Ì+ Ê»Z54 LY|Ì» L=$. Z#$%] Ê°Ë�-°2Y
Ã|33+Y|m,32.1] ,Ì<ZY ]1[.
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3(G@] Á H2Zf0 
É�-_ L=$. Z#$%] )D+ �Y u_ �=$ Ã.�Ë. ÉZ#$%] .Y|X4 ,Z#,<Y1mÃ�Y|<Y Ã.�,<Y1m ÉZ#$%] |"$. = É�ÌU $%] �# ÉY�] Ã.�

)T�U h$1" É$Z»B ,�ËZ:» Z/<B É=$ �] = ¾ÌÌX4 ,�Ë� V1»�T ª]ZS».

C]Z:-» �YY = LY|Ì» L=$. Z#$%] $Z5Ì4 ,$%] ;1< ,+ .Y. LZD< u<ZË$Y= ,ËE64 V=|m �Y C"Z@ ZËZ-< ;1<Ê3X» �YY $Z5Ì4 = $%] É$Y.
)01/0P/(,<Y1m |"$. �]Ê<� Z#$%] |<$Y.)V=|m1.(

,<Y1m |"$. ¾Ì´<ZÌ» ¾Ë�-DÌ] �ËZ»�B .$1» ÉZ#$%] ¾Ì] $. ¾Ì´<ZÌ» hZ�ËZ:» V=|m ,] ,m14 Z] ,,6<1Ë ,$|H� ,] {1]�» Ê<�
,<Y1m |"$. ¾Ë�-5+ = &|3U = YE¸+.1] $ZÌ? = 1#Z+ ,] {1]�» Ê<� .�Y. $%] =. ¾ËY ¾ÌËZ_ ,Ì»Z< Ã1' �Y LZD< ,+ ))V=|m2.(

,<Y1m |"$. ¾Ì´<ZÌ» hZ�ËZ:» ¾Ì3n5# ,-T�U $Y�' Ã|33+Y|m Ê°Ë�-°2Y LY|Ì» �ÌYZ4 )v4 ,+ ÊËZ#$%] = |#Z� ÉZ#$%] $. Ê<�
 ¾Ì´<ZÌ» Z] LY|Ì» �ÌYZ4 )v4 ÉZ#$%] ,+ .Y. LZD< |<.1]19/94¾Ì´<ZÌ» Z] |#Z� ÉZ#$%] = ¾Ë�-DÌ] |"$. 62/87¾Ë�-5+ |"$. 

,<Y1m |"$.. Y$ Ê<�,-�Y|<Y .Ê3X» �ÌYZ4 Ã|3#. LZD< ZËZ-< ¾ËY,<Y1m |"$. �] Ã|33+Y|m Ê°Ë�-°2Y LY|Ì» $Y. .1] Z#$%] C+ Ê<�)V=|m

2.(,<Y1m |"$. ¾Ì] ,+ .Y. LZD< $Z5Ì4 = Z#$%] ;1< C]Z:-» �YY ¾Ì´<ZÌ» hZ�ËZ:» O�14 Ã|� Y|m ÉZ#$%] = |#Z� ÉZ#$%] Ê<�
1#Z+ ,YE¸+ ,,6<1Ë ,$|H� $. Ã|33+Y|mÊ3X» h=Z*4 &|3U =.$Y|< .1m= É$Y. .,]Ê» �l<,<Y1m |"$. ¾-TZÌ< �ËYETY CÌ2. |�$ $. Ê<�

,] Ê°Ë�-°2Y LY|Ì» h|� L.1] 7+ ZË LY|Ì» L=$. Z#$%] É�ÌU $Y�' LZ»� L.1] 7+ ,Z#$%] ¾ËY,<Y1m ^Ë�v4 ÉY�] ,,-T$ $Z+ ¾ËY Ê<�
|�Z] Z#$%] .] Ê° -°2Y LY|Ì» �YY Ê´Ì] ªv�Y = É�Ì�],<Y1m �)�. Ê/]ZD» ZËZ-< ,] = |<.Y. $Y�' Ê�$�] .$1» Y$ YE¸+ $%] Ê<�

|3-TZË .Ê3X» �YY ,Ê°Ë�-°2Y LY|Ì» L=$. Z#$%] É�ÌU$Y�' �ËZ»�B ¾ËY $.,<Y1m |"$. = )��� �ËYETY É=$ É$Y.)�Y|< $%] Ê<� .Z»Y

,DË$ V1A É=$ �] LY|Ì» �ÌYZ4,'Z� = ,QÊ3X» ,Q)DU $Y. ]2.[# = É�Ì�],] EH� mZ» .$1» $. Ê/]ZD» ZËZ-< EÌ< LY$Z°5 )�.
 |<.$=B]3.[h|� Z] Ê°Ë�-°2Y LY|Ì» ,+ |3-TZË )�. ,6Ì-< ¾ËY ,] EÌ< LY$Z°5# = eZ*<1Ë.�+5/4Z46= h|» �-5Ì-<Z� �] )2= 1¸Ì+ 

Z4 �*" �Y Ê<Z»� Ã�Z]25,<Y1m |"$. �ËYETY �] É�ÌYZ4 ,Ì<ZY .$Y|< Z<�] $%] Ê<� ]7.[]Y$ $.,<Y1m |"$. Z] ,S ,1m = $ZÌ? ÉZ#$%] Ê<�
=Z*4 |#Z� = $Z5Ì4 ¾Ì]hÊ3X» ,<Y1m |"$. ¾Ë�-DÌ] $ZÌ? .$1» $. ,+ É1v< ,] )�Y. .1m= É$Y. ¾Ì´<ZÌ» Z] Ê<�67/86|"$. 
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Abstract: 
In this study, the effect of electric field of an electrostatic seed separator on the germination 

percentage of seed was determined. The constituents of machine are high voltage supply with 
the maximum voltage of 11.7 kV (DC), feed hopper, seed charging drum, conveyor belt, 
ionizing electrode, seed collecting try and the electromotor. The germination percentage of the 
seed specified both before and after the separation process and then compared with each other. 
The germination experiment showed that the electric field of this separator has no significant 
effect on the increase of germination of the wheat, canola, alfalfa, clover and lettuce but a 
significant different between the percentage of germination in cucumber and barely, at separated 
seeds and control, were seen. The increase in the germination percentage in this seeds was 15 
and 17.34 respectively compared with the control. 
Key words: Electrostatic Separator, Electric Field, Germination Percentage, Seed. 


