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%  » d  ÌKi8 kZ '�  � Á ${Â  & }�  78 {{�  <,%  » Â8 $Â  7" Á d  2Z¯ �{ %1�  'Z& {Â  ." �1�  Ì& d  ={ Ä  3�9» �{ 0M a  '(Z  8 �{ {Â  ¯ 

{Y|1»Y Ä�'� |2� {{� < a=YÁ {� Ì^& �Y� = $Z Ì< �Z Ì1HY �{ Y '�` ,'| & Z 8 .${Z »M (Y b _ |� ` , 'Y ÉY� mY �{Á ,Ì »( É(Z �

Ä"Â." É�Y & ,Ì 2Z» Á{ ~ �Â8 d 2Z¯ JÁ� Á{ ¹(5 ÉZ# N ·Y (�c & �Z ¯-�Z ¯{Â¯:ÉÁ� � & Y� {Â ¯ Á �c & d 2Z¯ %'Z "YÂ8 Ä ¯
.#{�Y ^'|,s(N '{� ,Ì 2Z» �Z ¯ + Ì8Z»Â”" 4�} :{�Y  Y� �c & d 2Z¯ %'Z "YÂ8 ~ T; Ä ¯,�{ Ä ¯ d ;�< �Y� = %&Z '(�Y {�Â » 

% » d B_ Ä 3�9» �{ }� � 4�Â G Ä& {Â¯ ¹Á{ ,Ì2Z» {{� <.}Â O& |� ` X ·Z= �{ |� ` , 'Y %;{Z6 8 ? »Z¯ ÉZ # Á{ �{

Z  & %  \' Ä  "Z<Y|m d'Z  »(M2Z  & É�  ^'{ Á �Z  .Ì8 3Á{ �  # Á �Z  .Ì8 �{3Ä  "Y{ 4�} ÉÁ� �  & �Y�  \8 º  =� ÉYSC704 �{ 
“Ì ; %8Z TÌT78 $Z^1�'Y 4| » Ä & ,'Á9 = {Z &M2Ä ¯ | '{�< Y� mY LZ � (Y | *8�ZK3 LÁY d'Z »(M ÉZ #�Z.Ì8 Z & �c & d 2Z¯ 

N  '{� ,Ì  2Z» �Z  ¯ +  Ì8Z»Â”"{Â  ¯ d  2Z_ Z  & 4�} ?  …'�8 4ZM�  ;�_Â� lÂ  " (Y �M�  ; }Z  H 0Â  »(M ÄÌ  GÂ8 |  u �{~  �Â8

 JZ_{Â¯ ,Ì2Z» 9¯�» (Y 9'�< Á�Z ¯ �c & ~ �Â8 �c& d2Z¯–Ä ¯ É�Â ` Ä & 4�} �Z ¯ {Â ¯ 0Â »(M ÄÌ GÂ8 | u �{ �M� ; {Â ¯
 �{ }Z  H5�c  & �  '( É�  1» %1"Z  � {�  Ì< �Y�  = (Y |  *8�ZK3 �Z  ¯{Â¯ �Z¯�c  & ,Ì  2Z» �{ ¹Á{ d'Z  »(M ÉZ  #�Z.Ì8 Á{Â  ¯ d  2Z¯ 

N ·Y É{Â ¯ EF� Ä� �{ �M�; :ÄÌ GÂ8 | u �{,s:25ÄÌ GÂ8 | u (Y � 1.¯ | G�{ ,‰:50ÄÌ GÂ8 | u (Y � 1.¯ | G�{ .b _

 d )O/ ,Lh & � F= ,Lh & LÂ ` ,Ä "Y{ �Y9 # 0(Á ,Ä=Z � lZ M8�Y ,{� \O.3 ÉZ #�Â1¯Z; ,d 2Y{ ?uY�» ¹ZA"Y Á Z#�Z.Ì8 LZ.3Y (Y
 $(Y| "Y Lh & �Á{ �{ Ä "Y{ {Y|  8 Á Lh & LÂ ` �{ Ä "Y{ {Y|  8 ,x� & �{ ÉÁ� Á , #M d)O/ ,x�& �{ �M�; €'Z 1" Á | 2 É� Ì<

 �{2Z  � L|  G�{ +  ' EF  � �{ Á�{ �c  & �  '( {Â  ¯ d  2Z¯ ¹Z  ^*# �{ {�  \O.3 Ä  ¯ {Y{ 0Z�  " �{ �   ¯{Â¯ �Z¯�c  & ,Ì  2Z» 
+ Ì8Z»Â”" �Z ¯ N '{� ,Ì2Z» Z& Ä�'ZT» d'Y9 ;Y 25{�Y{ É| G�{ .É{Â ¯ EF � Ä � Ä� 'ZT» �{ % ;�` (Y�Z¯�c & ,Ì 2Z» �{ 

{Â  2 %  » $|#Z�  » �Z  ¯{Â¯ d#Z   ̄Z  &25%  ·Y 50Ì  GÂ8 |  u (Y {Â  ¯ :�6  » É|  G�{ :h1  HY ÄÉ�Y  %  * » {�  \O.3 �{
%." ?GZu {Â2 .{� ¯ %'Â m Ä;� G Ä Ì·ÁY Ä *'9# �{ 0YÂ 8 % » {Â ¯ :�6 » d#Z¯ Z& d�Y %Æ'|& $(Y| "Y �Â1¯Z ; �'Z � É� Ì<

 $|2�Ìre8%* » �Z.Ì8 ,Ì& %'9m :h1HY Ä¯ |*q�# |*12Y|" É�Y{ Z#d2Y{ {ÂmÁ.

Ã�YÁ|Ì/(:�Z¯ �c& -Â”" �Z¯ 4�} ,�M�; {Â¯ d2Z¯ ,�Z¯{Â¯+Ì8Z» 

1-,'Á9= % ÌK` a&Z*» Á É(�ÁZ�¯ 4ZTÌT78 9¯�» %.O3 4ZÌ# ÉZ„3Y 
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 Ä»|'» 
%» IZ61HY {ÂH Ä& Y� %'5Z& Ä*'9# $�YÂ.# 4�} d�¯ �{ �M�; {Â¯ :�6» {Â¯ Ä¯ %pZA"M (Y Á |#{

%» %8Y{�YÁ ÉZ#{Â¯ Á9m �M�; Ä;�G �M�; {Â¯ :�6» �{ 0YÂ1& �<Y Yc· |2Z& %» {�¯ %'Âm (�Y ‰Á�H (Y 0YÂ8

{Y{ d#Z¯ 0M ÄÌÆ8 ÉY�& Y� (�ÁZ�¯ ?\�» ,Ì*-.# Á É�Ì<ÂOm .�{¹ZA"Y 4ZTÌT78 Á a&Z*» Ä& ÄmÂ8 Z& Z1�Y� ,'Y 
%» $�Z2Y 0M Ä& ?'} �{ Ä¯ $|2 %» ,{Â2 �{ 0YÂ1& Y� �M�; {Â¯ �<Y d;�< ÄAÌ1" 0YÂ85%1"Z� �Y�= �c& �'( É�1»

º�q d#Z¯ 0M :�6» �{ {Y{ |2 |#YÂH $|#Z�» É�Ì<.
?^*»10Y�Z\.# Á)1980 (JÁ� �Ìre8 d'Z»(M �{ ÉZ#{Â¯ É�Yc^'Zm ÉZ# �'{ZT» ,Ì*-.# Á $�M�; 

Á �M�; :�6» Z& LÂ67» {�\O.3 Ä¯ |"|Ì�� ÄAÌ1" ,'Y Ä& ,4�} $ZÌ< �{ 0M scm Á }ZH lÂ" Ä� �{ �M�;

 �{ {Â¯ É�Yc^'Zm Á }ZH �{ 0M 0Y9Ì» d'Y9;Y5%1"Z� {Â¯ dB_ JÁ� Ä& dK�" �c& �'( É�1»)%�2Z_ (
º�q d'Y9;Y %» Y|Ì_ É�Ì< |*¯.
º#�2)1986 (8 %���& �{ LÂ67» ÉÁ� �M�; scm Á {�\O.3 ,a'�� d'Á� �& �M�; É�Yc^'Zm �Ìre

�Z.Ì8 �ZÆq �{ 4�} :Ä& É�YÂ" É�Yc^'Zm Á +�'{ ~�Â8 �M�; 0{�¯ }ZH �'( ,%T.3 É�Yc^'Zm ,�M�; dB_

 k5Â. » É�YÂ" É�Yc^'Zm Z& Á ${Â& �rz» 4�} {�\O.3 Á a'�� |2� �& �M�; %T.3 É�Yc^'Zm Ä¯ |Ì�� ÄAÌ1" ,'Y

O.3,ÌpZ_ |u �{ LÂ67» |2� 0Z»( Á {�\ d·Zu Ä& dK�" É�8 %» É�Yc^'Zm �^'{ ÉZ# |2Z& .d)O/ ,Ì*-.#

{�Y{ �Y�= {Â¯ $Â7" �Ìre8 d78 4�} x�& �{ �M�;.
0Y�Z\.# Á º#�)1988 (Á 4�} {�\O.3 �{ %.Ì�Z1_ Á É M�; ÉZ#{Â¯ É�Yc^'Zm �Ìre8 |�` ÉY�mY Z&

,'Y É�Yc^'Zm �Ìre8 %&Z'(�Y Á Z'Â�}ZH º1�Ì� Á{ �{ Z#{Â¯ Á �M�; É�Yc^'Zm Ä¯ |"|Ì�� ÄAÌ1" ,'Y Ä& É(�Á

 Y.3 �{ ºÌ�Z1_12%1"Z� %* » �rY |2Z& ,ÌpZ_ }ZH ºÌ�Z1_ Á �M�; 0Y9Ì» Ä¯ %»Z^*# }ZH �'( É�1» É�Y{

 d�|& �Â¯c» ÉZ#{Â¯ %T.3 É�Yc^'Zm �Z.Ì8 �{ {�\O.3 ,'�1�Ì& ,Ì*-.# ,d2Y{ |#YÂH 4�} {�\O.3 ÉÁ�

|»M.

LÂ#Á�30Y�Z\.# Á)1989 (JÁ� Á É{Â  ̄|ÂF� �rY %���& �{ |Ì·Â8 �{ }ZH �{ �M�; É�Yc^'Zm ÉZ#

 4(Y EF� Ä� {�&�Z¯ Z& Ä¯ |"{Y{ J�Y9< 4�}200 ,100 Á50Á{ Á ¹Â "Â»M 4Y�1Ì" aK*» (Y �Z1\# �{ %»�<ÂOÌ¯ 
4�ÂG Ä& �M�; EF�100 Á50…'�8 4ZM�;�_Â� aK*» (Y �Z1\# �{ ¹�<ÂOÌ¯ ?%�2Z_ Á É�YÂ" JÁ� Á{ Ä&

%» ÄAÌ1" Ä¯ {Â2{�Y{ %�2Z_ JÁ� Ä& dK�" É�Ì< º�q d'Y9;Y É�YÂ" JÁ� �{ LÂ67» {�\O.3 .

1-Mengel 
2-Rehm 
3 Rohul 
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%pZ^�810Y�Z\.# Á)1995 (�Ìre8 ,4�} LÂ67» |2� ÉÁ� �& É(�ÁZ�¯ ÉZ# ,Ì2Z» {{�8 |"{Y{ 0Z�"

( }ZH 0{Â& �ÌT; %'ZÌ.Ì2 ÉZ#{Â¯ (Y ${ZM1�Y Z& 0YÂ8 %» Á Ä12Yc< Y'�` ,'Y Ä& 0YÂ1& Z8 {Â." 0Y�Km Y� %3Y�

{Y{ d'Y9;Y Y� {�\O.3.
%mÁY %"2)1993 (}ZH 4ZÌO.3 d#Z¯ �Ìre8 d'Z»(M �{ scm dÌO&Z= Á 4�} {�\O.3 ÉÁ� �& É(�Á

}ZH 4ZÌO.3 lÂ" Ä� Ä�'ZT» �{ Ä¯ {Y{ 0Z�" %'Yc/ �GZ*3 É(�Á)º¯}ZH É(�Á3%& ,}ZH É(�Á4d2Z¯(�Á Á5(
'Y Ä& ÄmÂ8 Z& Á �M�; ,4(Y scm Á 4�} {�\O.3 ,{Â& Ä1;�^" 4�ÂG %#{{Â¯ Ä"Â^-Ì# †Â; ÉZ#�Z.Ì8 �{ Ä\*

}ZH 4ZÌO.3 ¹ZA"Y Z& $ZÌ< ~�Â8 }ZH �{ ºÌ�Z1_ %» d'Y9;Y É(�Á |&Z' .º¯ 4Y�Ìre8 ,Ì*-.# }ZH Á É(�Á

%* » :h1HY d2Z¯(�Á d2Y|" †Â; ÉZ#�Â1¯Z; �{ É�Y{.
(�YÂ·M60Y�Z\.# Á)1995 (���& �{ ÄAÌ1" Ä& Â#Z¯ Á ,'�Ì2 4�} ÉÁ� $�M�; ÉZ#{Â¯ {�&�Z¯ É{Z61=Y %

|Ì��|"%» LÂ67» É�ÁM{Â� d#Z¯ f3Z& $�M�; ÉZ#{Â¯ {�&�Z¯ %M*» 4Y�Ìre8 Ä¯ {Â¯ :�6» %·Á {{�<
%» %�2Z_ JÁ� Z& Ä�'ZT» �{ É�YÂ" JÁ� 4�ÂG Ä& $�M�; Ä*'9# Á d'Y9;Y Y� LÂ67» É�ÁM{Â� |"YÂ8

 Y� {Â¯ :�6» É{Z61=Y|#{ d#Z¯.
0Y�Z\.# Á %8Â\O»)1373 ({Y{ J�Y9<|"Y'�  ̀ Ä& kZ8|.3 Á d� 'Â_ �Ì/ kZ1K�" }ZH �{ �M�; Ä¯ 

%» d¯�u %<|Ì�B_ %.¯ �ZÌ�& d;Z�» %"5Â` 0Z»( 4|» �{ Á ${Â& |*¯ %OÌH }ZH �{ 0M d¯�u Á |*¯ Y�
%» %` |*¯ .Ä& Ä8ZM�; ÉZ#{Â¯ É�YÂ" :�6» Zh1HY Á %7F� dB_ ÉZm Ä"Y{ Z& {Â¯ ÉZ# ${Â8 

}ZH (Y %.Ì)3,%» d'Y9;Y Y� �M�; %'ZÌ.Ì2 ${ZM1�Y dÌO&Z= º¯ LZ\2Y Ä& �M�; ?'|K8 d3�� (Y Á |#{ LÂO7»

}ZH �{ %» %\#M ÉZ# |#Z¯ .ÄÌGÂ8 Ä8ZM�; ÉZ#{Â¯ É�ZÌ2 dB_ �{ J�Y9< ,'Y �{ ,Ì*-.# {Â¯ Ä¯ $|2 
�{5%1"Z� É�Yc^'Zm �c& �'( É�1» {{�<.

Á %8Â\O» 0Y�Z\.#)1379 ({Y{ J�Y9<|"%'Yc/ (ZÌ" k5Â. » Ä¯ ${Â& a=Â8�_ 45Â67» (Y %\' 4�} Ä¯ 
|Ì·Â8 ÉY�& kY{Á|u Á {�Y{ %'5Z&10�Z1\# �{ 4�} ,8 40%» d2Y{�& }ZH (Y {·ZH �M�; ¹�<ÂOÌ¯ Á {{�<

 4�} LÂ67» ÉY�& �M�; %"Y�7& |u 0Y9Ì»20%OÌ» d�Y $|'{�< ,ÌÌ 8 }ZH ¹�<.
Â_ ºÌO� 0Y�Z\.# Á �)1383 (%7F� dB_ Z& É�YÂ" É�Yc^'Zm 4Y�rY Ä�'ZT» Y9O¯ d3Y�( ÉÁ� �&

 �Z.Ì8 %�'Z»(M ÉZ#�Z.Ì8 ,Ì& Ä¯ |"{Y{ 0Z�" %8ZM�; ÉZ#{Â¯40Ä& �Z1\# �{ ?…'�8 4ZM�;�_Â� ¹�<ÂOÌ¯ 
{�\O.3 Z& É�YÂ" 4�ÂG2829 EF� �{ �Z1\# �{ ¹�<ÂOÌ¯ 5d2Y{ Y� {�\O.3 ,'�1�Ì& |G�{ .

1Y#»2Á� ÁZÅ

1 Tsegaye 
2 Ojeniyi 
3 Mininmum tillage 
4 Zero tillage 
5 Hoe tillage 
6 Alvarez 
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“Ì; É(�ÁZ�¯ 4ZTÌT78 $Z^1�'Y �{ |�` ÉY�mY Á sM ~'Y�2 Z& ,'Á9= 0Z1�Y 4Z'�Z�& ÄTF*» �{ {Z&M
 4|» Ä& +�H Ä.Ì" %'YÂ#2%3Y�( LZ� �{}ÂO& |�` X·Z= %;{Z68 ?»Z¯ ÉZ# d'Z»(M Á{ �{)Á{ Ä�'ZT»

Â¯ EF� Ä� Ä�'ZT» Á 4�} �Z¯{Â¯ �Z¯�c& Á 4�} +Ì8Z»Â”" �Z¯ N'{� ,Ì2Z»�Z¯{Â  �Z¯�c& ,Ì2Z» �{ É{ (Á

¹Y|¯ �#4�¯ �{ �Y�\8 Ä� �{ ÉZ#6×25Ä"Y{ 4�} ÉÁ� �& É�1» º=� ÉYSC704 º¯Y�8 Z&65000 �Z1\# �{ Ä8Â& 
|'{�< Y�mY .Ä"Â." ,Ì»( sZB1"Y (Y b_ |2 ¹ZA"Y %3Y�( }ZH (Y É�Y{�& .Ä"Â." ,'Y †Z.3Y (Y Z#0Z830Á30Z8

60%1"Z� Ä'9A8 dÆm É�1» ,ÌÌ 8 Á4ZÌGÂ6H}ZH Ä& lZK2Y d&Â`� ,�1»Á�|Ì# JÁ� Ä& d;Z& ?ÌK= (Y %�Z*2

 É�Â2 ,%"(Á JÁ�Ec ,Ä1'|Ì�Y pH JÁ� Ä& ºÌ�Z1_ ,,�·ÁY JÁ� Ä& �M�; ,LY|A¯ $Z^1�{ Z& 4(Y 0Y9Ì» ,ÌÌ 8 ,
ÉcS»9'� Á º'|� 4Z1�Y JÁ� Ä& Z#DTPAÄÌGÂ8 ¹ZA"Y dÆm |»M ?.3 Ä& É{Â¯ ÉZ#.dHZ*2 (Y b_

GÂ6H}ZH 4ZÌ }ZH �M�; 0Y9Ì» 0|2 {B�» Á ,Ì»( %�Z*2)(Y �1.¯5|G�{ (�{ ,Ì»( ÄÌÆ8 4ZÌO.3

 ,'{�Á�; �HYÁY82Á83|2 lÁ�2 .{�Y|" dB� Ä'5 ÄTF*» ,'Y Ä¯ |'{�< {B�» ?Ì;Á�_ {ZA'Y Z&.
}ZH 4ZÌO.3 ,,Ì»( sZB1"Y (Y b_ d;�< 4�ÂG ,Ì»( ÄÌÆ8 �Â)*» Ä& É(�Á .~�Â8 ¹Â��» ºB2

,#MÁZ<;�` +' �Y|"Y{�<�& ÄÄ F= JÁ� Ä& Y.3 �{ É|*&30%1"Z� |2 ¹ZA"Y %"Z»Á� �Â1¯Y�8 Z& �1» .�Â)*» Ä&
 ¹Á|*8 $|"Â2 �YÂ� +�'{ (Y %*\2 ÄHÂO¯36ÄHÂO¯ {ÂmÁ dO3 Ä& Ä¯ |2 ${ZM1�Y $�_ Ä� Ä3�9» �{ {Z'( ÉZ#

|2 Ä1;�< �Z¯ Ä& º# �& {Â.3 4�ÂG Ä& �Z&.
NO3 O.3 (Y ?K= �Z1�"Y�< d¯}ZH 4ZÌ º� ~�Â8 É(�Á dB_ �)" {�Â» ÄTF*» �{ É�Â1¯Y�8 d�_ JZ_

|2 .Á �Z¯{Â¯�Z¯ c& ,Ì2Z» Á{¹Â��» +Ì8Z»Â”" �Z¯ N'{�|2 ÄÌÆ8 |�` ÉY�mY ÉY�& ÄTF*» �{ .
|2 ?T1*» ,'Á9= Ä& Á ÄÌÆ8 %�|*Æ» Á %*; 4ZTÌT78 Ä��Â» (Y 0Á(Z»M �Z¯{Â¯�Z¯�c& .�ZÆq †Â; $Z^1�{

'Z"YÂ8 Á ${Â& ÄM'{�Y.3 �{ Y� �c& Á {Â¯ d2Z¯ %{�Y{ NO1B» ÉZ#.0Z.# �{ Ä¯ {Â& %*Ì2Z» +Ì8Z»Â”" �Z\M'{� Á
{Y{ %» ¹ZA"Y Y� d2Z¯ 4ZÌO.3 ÄTF*».

d2Z¯ ÉY|1&Y �{,,¯(Z& �ZÌ2 �Z¯{Â  ,Ì2Z» �{ {Â¯ IÂ6B» ÉZ#-Y.3 �{ {Â¯ d2Z¯ ÉY�& �Z¯�c& 5
%1"Z� |2 ºÌ)*8 �c& �'( É�1» .�1*¯ $|"{ ÄK m +.¯ Ä& EF� Ä� �{ Á ¹ZA"Y $�KÌ·Z¯ ,{Â¯ J9'� �Y|T» L
É{Â¯:N·Y (s ,ÄÌGÂ8 |u �{ (25‰ Á ÄÌGÂ8 |u (Y �1.¯ |G�{ (50|G�{ ÄÌGÂ8 |u (Y �1.¯ )Ä& ÄmÂ8 Z&

0M ?HY{ �M�; Á }ZH 0Â»(M ($�Z.2 ÉY|1&Y �{ |�` ÉY�mY ¹Z^*# �{ Á |'{�< {B�» $|"{ ÄK m ÉZ#

�{ �)" {�Â» $�Z.2 d2Z¯ ÉZ#|uYÁ|2 ,Ì»( {�YÁ $Z^1�{ b…� Á sZB1"Y $|"{ ÄK m .,'Y �c& d2Z¯ |uYÁ
 d2Z¯ ÉY�& Á $|2 $�KÌ·Z¯ 9Ì" $Z^1�{30|2 ¹ZA"Y ¹(5 4Z.Ì)*8 �Z1\# �{ ¹�<ÂOÌ¯ .

N'{� ,Ì2Z» ,ÄTF*» ¹Â��» $Z^1�{ N'{� ,{Â& 4�} +Ì8Z»Â”" �Z¯ �Â1¯Y�8 ~�Â8 Ä¯ ÄM'{� �ZÆq �Z¯
%» $|Ì�¯ %"Z»Á� |2Ì·Z¯ Á|'{�< ¹ZA"Y %\Ì8Z1�Y JÁ� Ä& $Z^�{ ,'Y 0ÂÌ�Y�K.
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sÂq X6" Z& |�` ÉY�mY Ä�T" Ä"Z�" ÉZ# |2 Y�mY Ä3�9» �{ ,Ì»( ÉZÆ1"Y Á Y|1&Y �{ �Yc< .�Â)*» Ä&
sÂq b…� Á |'{�< X6" �Z.Ì8 �# Ä2Â< �ZÆq �{ sÂq�ZÆq |�` ÉY�mY %1uY� Ä3�9» É�HM Á %·ÁY ÉZ#

Ä1�& ,Ì2Z» IÂ6B» œ" ~�Â8 3 |*&|2 ?61» �^'|.# Ä& Ä;ÂO.%» $|*"Y� Y'�` ,'|& �{ $ZK12Y 0Á|& d�"YÂ8

|*¯ d¯�u Ä3�9».%pZ„;3|"YÂ1& ,Ì2Z» Ä\*'Y ÉY�& �Z.Ì8 Á{ ,Ì& É�1» d2Z¯ �Y|T» �{ |#{ �ÌÌS8 {Â¯ �)" �{
|2 Ä1;�< .~�Â8 4Y�ÌÌS8 ,'Y l(Â» %"Y�Á{ d3�� ºÌ)*8 $|"{ ÄK m ¹ZA"Y {Â¯ |2.�` ,'Y ÉY�mY �{ {Â¯ (Y |

4(Y {Â¯ Á ?…'�8 4ZM�;�_Â�)Á }�� 4�ÂG Ä& 4(Y3|2� $�Á{ LÂ` �{ �Z& (|2 ${ZM1�Y.
:·Y (ÉZÅ�Z Ì% 3ÁY mËZ»�M 

�Z.Ì81)|#Z2(:N'{� ~�Â8 �c& d2Z¯ �Z.Ì8 ,'Y �{ ¹ZA"Y {Â& €'Y� ÄTF*» �{ Ä¯ 4�} +Ì8Z»Â”" �Z¯
d;�< .4�¯ �# �{ $|2 Ä12Z¯ �c& �Y|T»6×25,É�1» 450 L{Z » ¹�< 30�Y|T» ,'Y Ä¯ {Â& �Z1\# �{ ¹�<ÂOÌ¯ 

%» ÄTF*» €'Y� �Z1\# �{ |2Z& .ÄTF*» ¹Â��» JÁ� Ä& �M�; {Â¯ d2Z_ |#Z2 Ä"Â." �{)JZ_ �c& (d2Z¯ (Y ?K=

 +�'{ JÁ� Ä& 9Ì" 0M 0{�¯ }ZH �'( Á ${Â& }ZH 0Â»(M ÄÌGÂ8 |u �{ $|2 $|Ì2Z_ {Â¯ �Y|T» Ä¯ d;�< ¹ZA"Y

Z.# Ä¯ %&ZT�&%» ÄTF*» LÂ. » JÁ� 0|2 ¹ZA"Y |2Z&)�'Â681.(
�Z.Ì82-|2 ¹ZA"Y �Z¯{Â¯ �Z¯�c& ,Ì2Z» ~�Â8 {Â¯ d2Z¯ .|u �{ $|2 Ä12Z¯ {Â¯ �Y|T» �Z.Ì8 ,'Y �{

 Y.3 �{ {Â¯ Á ${Â& ÄÌGÂ85d;�< �Y�= 4�} �c& �'( É�1.Ì1"Z� .|#Z2 �Z.Ì8 |*"Z.# �c& d2Z¯ �Y|T»30
|2Z& %» �Z1\# �{ ¹�<ÂOÌ¯.

T(bÁ1 mËZ»�M ÉZÅ�Z Ì% 

�Z.Ì81-�{ �M�; {Â¯ %T.3 É�Yc^'Zm 5%1"Z� }ZH 0Â»(M ÄÌGÂ8 |u �{ 0Y9Ì» Ä& ,�c& �'( É�1» .�{

�Z¯�c& ,Ì2Z» (Y �Z.Ì8 ,'Y-|2 ${ZM1�Y �Z¯{Â¯)�'Â682.(



+˺˾˻

 

�Ë#�%1:|ÅZ� �Z Ì% .:Ë1� Z9 6�Z( FÌ%Z»#~¿ �Z( 

�Ë#�%2:�Z Ì%2.:Ë1� Z9 6�Z( �Z(1#( �Z( 

,Ì2Z» �Z¯�c& -�Z¯{Â  0Y9Ì» 0Z.# Ä& �c& d2Z¯ ÉY�& Y� 450 duZ�» �{ ¹�< 6×25ºÌ)*8 a&�»�1» 
l(Â» b…� Á ${Â." Ä¯ }ZH 0Â»(M ÄÌGÂ8 |u �{ {Â¯ d2Z¯ ÉY�& Y� {Â¯ ÉZ#50%» �Z1\# �{ ¹�<ÂOÌ¯ |2Z&

0ÂÌ�Y�KÌ·Z¯ ÉY�& º'{Â." ºÌ)*8l(Â» ${ZM1�Y ?»Zu –�q dH�q Z& %\Ì8Z1�Y 0ÂÌ�Y�KÌ·Z¯ JÁ� (Y {Â¯ ÉZ#

|2 .{Â& ¹(5 Yc· ${ÂK" �pÁ�Z; ,¯(Z& �ZÌ2 ÉY�Y{ ,Ì2Z» Ä\*'Y dO3 Ä& {B�» Y.3 �{ {Â¯ Á �c& d2Z¯ (Y b_

{{�< {ZA'Y 4�} É�ZÌ&M dÆm (ZÌ" {�Â» �ZÌ2 �pÁ�Z; ~�Â8 ,d2Z¯ (Y b_ ?»Z¯ d={ Z& %1�'Z& %» Ä¯ 4�ÂG

|"Z.& d&Zr d2Z¯ Y.3 Z8 {�Ì<.
�Z.Ì82-�{ �M�; {Â¯ %T.3 É�Yc^'Zm 5%1"Z� 0Y9Ì» Ä& �c& �'( É�1»25ÄÌGÂ8 |u (Y �1.¯ |G�{ 
}ZH 0Â»(M.Ä& ÄmÂ8 Z& $|2 Ä12Z¯ {Â¯ �Y|T» %·Á ${Â& ?K= �Z.Ì8 d·Zu 0Z.# �c& d2Z¯ 0Y9Ì» ÄOu�» ,'Y �{

 É{Â¯ ÄÌGÂ8 |u 0Y9Ì»25%d#Z¯ ${Y{|2.�{ %;�6» {Â¯ �Y|T» �Â)*» ,'Y ÉY�&6×25a&�»�1» 5/562 



+˺˾+

 ¹�<{Â&l(Â» $|"{ ÄK m +.¯ Ä& Ä¯ ÉZ# |uYÁ {Â¯,�Z¯ �)" {�Â» �Y|T» Ä& 0|Ì�� ÉY�& $Z^1�{ 0ÂÌ�Y�KÌ·Z¯ 
|'{�< ¹ZA"Y.
�Z.Ì83-�{ �M�; {Â¯ %T.3 É�Yc^'Zm 5%1"Z� 0Y9Ì» Ä& �c& �'( É�1»50GÂ8 |u (Y �1.  ̄|G�{ ÄÌ

}ZH 0Â»(M.duZ�» �{ $|2 Ä12Z¯ �c& �Y|T» 9Ì" ÄOu�» ,'Y �{150 %·Á ${Â& Z#�Z.Ì8 �'Z� |*"Z» Ä& a&�»�1» 
$|2 Ä12Z¯ {Â¯ �Y|T»50ÄÌGÂ8 |u (Y �1.¯ |G�{ {Â& .

�{ {Â¯ É�Yc^'Zm $Â7" Ä¯ d�Y EÌtÂ8 Ä& ¹(55%1"Z� ?»Z3 ºÌ)*8 Y'�` (Y �c& �'( É�1» $|"�Z¯ ÉZ#

1�{ �{ {Â¯ $Z^ �Z¯{Â¯ �Z¯�c&�< ¹ZA"Yd;.Y.3 �{ ,¯(Z& �ZÌ2 ºÌ)*8 %'Z"YÂ8 †Â; $Z^1�{ LÂ. » NO1B» ÉZ#

{�Y{ Y� .|'{�< :�6» Z#�Z.Ì8 ÄÌO¯ �{ }ZH 0Â»(M yZ�Y�& dHYÂ*\' �Â` Ä& 9Ì" %'ZÌ.Ì2 ÉZ#{Â¯ �'Z�.
6�Y1 VPY�» 

|2 ¹ZA"Y É�ZÌ&M ÄOu�» ,Ì·ÁY ÄOGZ;h& Ä3�9» d2Z¯ (Y b_ .Ä1M# Á{ 4�} Ä¯ %»Z^*# ,d2Z¯ (Y b_

É�Z¯YÁ (ZÌ" 4�ÂG �{ {�ÁM 0Á�Ì& }ZH (Y �� |'{�< ¹ZA"Y ¹(5 ÉZ# .
6�Y1�9 VPY�» 

|2 ¹ZA"Y %1�{ %8�ÂG Ä& Á �<�Z¯ ~�Â8 $Z»�}M �HM �{ d2Y{�& .:h/ %»Z.8 ÄOu�» ,'Y �{ $| Ìq 4�} ÉZ #

 ${Y{ LZT1"Y $Z^�'Z»(M Ä& %#Z^�'Z»(M ?uY�» ¹ZA"Y ÉY�& Á $|2|2.$(Y|"Y NO1B» ÉZ#�Z.Ì8 �{ 4�} lZM8�Y É� <

d;�< �Y�= ?ÌO78 Á Ä'9A8 {�Â» Z#�Z.Ì8 €'Z1" Á.

AËZf¿ 
$�Z.2 LÁ|m Ä& ÄmÂ8 Z&14|» �{ %���& {�Â» ÉZ#�Â1¯Z; ,Ì^"ZÌ» Ä¯ 29Ì·Z"M ,|#{ %» 0Z�" Y� LZ� 

Â”" �Z¯ N'{� Á �Z¯{  �Z¯�c& ,Ì2Z» Á{ Ä�'ZT» Ä¯ LÁY d'Z»(M ÉÁ� �& �Y9;Y ¹�" Á{ ~�Â8 |2Z& %» +Ì8Z»

MSTATC ÁSPSS|2 ¹ZA"Y .
�Z¯{Â¯ �Z¯�c& Á +Ì8Z»Â”" �Z¯ N'{� ,Ì2Z» Á{ �{ LÂ67» {�\O.3 b"Z'�YÁ Ä'9A8 LÁ|m Ä& d'Z*3 Z&

 �{ 4�}2d'Z»(M ¹ZA"Y LZ� )LÁ|m2(EF� �{ d'Z»(M ,'Y �{ ,Ì2Z» �Z.Ì8 Ä¯ {{�< %» $|#Z�»1%%* »

HY %* ' ${Â& �Y{ Ä& |2Z& %» {ÂmÂ» +Ì8Z»Â”" �Z¯ N'{� Á 4�} �Z¯{Â¯ �Z¯�c& ,Ì2Z» Á{ ,Ì& É�Y{ %* » :h1

 LÂ67» {�\O.3 ,Ì^"ZÌ» Ä�'ZT» LÁ|m +.¯)LÁ|m3($|#Z�» Ä1;�< �Y�= %&Z'(�Y {�Â» ,\"Y{ JÁ� Ä& Ä¯
 ~�Â1» {�\O.3 Z& 4�} �Z¯{Â¯ �Z¯�c& ,Ì2Z» �Z.Ì8 {Â2 %»57/10188{ �Z1\# �{ ¹�<ÂOÌ¯ EF� �a�Y�= 

{�\O.3 d'Y9;Y |#Z2 JÁ� Ä& dK�" Á Ä1;�<73/25(Y ${ZM1�Y ÄAÌ1" ,'Y Ä& ÄmÂ8 Z& 0YÂ8 %» Ä¯ {�Y{ É|G�{ 
{Â." ÄÌGÂ8 ,{�Y{ Y� �c& �'( �{ {Â¯ d2Z¯ %pZ"YÂ8 Ä¯ �Z¯{Â¯ �Z¯�c& ,Ì2Z».

Á LZ� �rY IÂ6H �{ É�Y{ %* » :h1HY %&Z'(�Y {�Â» ÉZ# �1»Y�Z_ �'Z� IÂ6H �{ $|#Z�» ,Ì2Z» 
{Â2 %." .$�Z.2 LÁ|m Ä& ÄmÂ8 Z&4%&Z'(�Y ÉZ#�Â1¯Z; IÂ6H�{ )�Á  �{ Ä"Y{ {Y| 8 ,Lh& �F= ,Ä=Z� lZM8�Y



+˺˾.

x�& �{ �M�; ,Lh& LÂ` ,x�& �{ ÉÁ� ,x�& �{ ,#M ,Lh& (�Â1¯Z; �{ %·Á |�" $|#Z�» É�Y{ %* » :h1HY

 EF� �{ Lh& LÂ` �{ Ä"Y{ {Y| 85* » :h1HY |G�{ {Â2 %» $|#Z�» �Y{ %.,\"Y{ JÁ� +.¯ Ä&)LÁ|m5(
|#Z2 ,Ì2Z» Ä& dK�" Lh& sÂq LÂ` ÉÁ� �& Lh& Ä"Y{ {Y| 8 �Z¯{Â¯ �Z¯ �c& ,Ì2Z» �{ {Â2 %» $|#Z�»

|2Z& %» �1�Ì& .�c& �'( {Â¯ d2Z¯ JÁ� �{ Lh& LÂ` Ä¯ |#{ %» 0Z�" LÁ|m ,'Y10JÁ� Ä& dK�" |G�{ 
lÂ.A» Ä¯ d�Y �1�Ì& |#Z2 �Z¯ �c& ,Ì2Z» �{ Y� {�\O.3 d'Y9;Y ?»YÂ3 ,'Y-|#{ %» 0Z�" �Z¯ {Â¯.

3Á|41-Ê���9 1�#» ÉZÅ�#f(Z§ [Ì\¿ZÌ» 

ZÅ�Z Ì% 
1�-/ � 

(kg) 

�1 �MD§

 }�9

)|f�1(

�1 [ÅM

}�9 

(mg/kg) 

�1 ÉÁ�

}�9 

(mg/kg) 

^ZM%�Y

ÄWZ� 

(cm) 

3#p

3g9 

(cm) 

�8W

3g9 

(cm) 

1Y|Z%

 �1 Ä¿Y1

 3#p

3g9 

1Y|Z%

 �1 Ä¿Y1

3g9 �Á1 

{Â¯ d2Z¯

50 |G�{ 
�1.¯ 

417/8714228/0083/196 500/61000/231500/19675/4233/44000/14

{Â¯ d2Z¯

25 |G�{ 
�1.¯ 

133/9252234/0833/168 083/61000/234150/19637/4300/44000/14

{Â¯ d2Z¯

 |u �{
ÄÌGÂ8 

57/10188 252/0917/181 333/62383/230683/20816/4400/47267/14

{Â¯ d2Z_

 |u �{
ÄÌGÂ8 

067/7567244/0500/191 417/61017/229450/19749/4833/42133/14



+˺˾˾

 3Á|42-h¿ZË�YÁ ÄË�K% !�d �Z(1#( �Z(�U9 Á FÌ%Z»#~¿ �Z( :Ë1� [Ì�Z» Á1 �1 3#�$» 1�-/ � )^# K»

3Z� Á1(
�ÌÌ]% LCÀ» df SSMSFProb 

LZ� �rY 1971/6544881 971/6544881 6118/16**0152/0
d'Z»(M ÉZFH 4530/1575961 382/393990 ----- ----- 

,Ì2Z» 103/20616788 03/20616788 5520/25**0072/0
LZ� ?&ZT1» �rY

,Ì2Z» Á
1484/889440484/889440 1024/1ns3530/0

d'Z»(M ÉZFH 4442/3227422 610/806855 ----- ----- 

Total 11 456/32854494 

CV 12/10

3Á|43-[Ì\¿ZÌ» ÄDËZ'» 3#�$» 1�-/ � 
3#�$» 1�-/ � kg�Z Ì% 

a57/10188 �Z¯{Â¯ �Z¯�c& 

ab06/7567 +Ì8Z»Â”"�Z¯ N'{� 



+˺˾6

 3Á|44-h¿ZË�YÁ ÄË�K% )!ZZ9�» ^# K»SS(�U9 Á FÌ%Z»#~¿ �Z( :Ë1� [Ì�Z» Á1 �1 ÊEËZ»�M ÉZÅ�Z Ì%

#( �Z(1-!�d �Z( )3Z� Á1 ^# K»(

LCÀ»

�ÌÌ]% 
df 

^ZM%�Y 

ÄWZ� 

�8W 

3g9 

Ä¿Y1 1Y|Z%

 3#p �1

3g9 

1Y|Z%

 �1 Ä¿Y1

 �Á1

3g9 

[ÅM 

}�9 �1 

ÉÁ� 

}�9 �1 

3#p 

3g9 

�MD§ 

}�9 �1 

LZ� �rY 1
813 

/3413 *
417/273

ns 

763/19
ns 

413/3
ns 

521/35262 **521/7520/14 *009/0 *

ÉZFH

d'Z»(M 
4077/352809/1091773/22947/3583/1718333/268 837/4003/0

,Ì2Z» 1603/5560/270 563/62 *053/0521/275688/4563/4 ns 0
�rY

 ?&ZT1»

 Á LZ�

,Ì2Z» 

1750/6035/273
ns 

763/1213/0
ns 

521/25021/88083/10
ns 

0

ÉZFH

d'Z»(M 
4817/411623/1090733/27853/0583/1714667/193  

ns 
743/7001/0

Total 11 06/4190444/2999597/134 480/8729/38996 229/562 747/4114/0

CV 12/1042/426/1784/525/309/1128/1193/609/7

3Á|45-3g9 3#p �1 Ä¿Y1 1Y|Z% �#f(Z§ ’#�Q �1 ZÅ [Ì\¿ZÌ» ÄDËZ'» 
3#�$» 1�-/ � kg�Z Ì% 

a40/47¯�c&�Z¯{Â¯ �Z

b83/42+Ì8Z»Â”"�Z¯ N'{� 

,Ì2Z» +' �{ É{Â¯ EF� Ä� Ä¯ |�` ¹Á{ d'Z»(M ?ÌO78 Á Ä'9A8 �{)4�} �Z¯{Â¯ �Z¯�c& ({�Â  Y�
 |#{ %» �Y�= %&Z'(�Y)LÁ|m6(É{Â  EF� Ä� Ä¯ {Â2 %» $|#Z�»),Ä GÂ8 |u �{25|u (Y �1.¯ |G�{ 

Á Ä GÂ850ÄÌGÂ8 |u (Y �1.¯ |G�{ (�Â1¯Z; 9A& Z#�Â1¯Z; �'Z� Á {�\O.3 �Â1¯Z; ÉÁ� �& É�Y{ %* » :h1HY

 EF� �{ Ä¯ Lh& LÂ` �{ Ä"Y{ {Y| 85{{�< %." $|#Z�» ,|2Z& %» �Y{ %* » |G�{ .
�{ ,\"Y{ JÁ� (Y ${ZM1�Y Z&)LÁ|m7(Ä� �{ Ä¯ Lh& LÂ` �{ Ä"Y{ {Y| 8 �Â1¯Z; Ä¯ {Â2 %» $|#Z�»

2Z& %» �Y{ %* » É{Â¯ EF� �'Z� Ä& dK�" É�1�Ì& {Y| 8 |2Z& ÄÌGÂ8 |u �{ �M�; {Â¯ :�6» Ä¯ %»Z^*# ,|



+˺˾̀

{�Y{ |ÂF� .0YÂ8 %» {Â2 %» ÄAÌ1" ,{�Y|" {�\O.3 �Â1¯Z; �{ É�Y{ %* » :h1HY É{Â¯ EF� Ä� Ä¯ %pZA"M (Y
 Z8 �M�; {Â¯ :�6» �{50| 8 �Â1¯Z; 0{Â& �Y{ %* » Z& %8�'ZS» �»Y ,'Y Ä¯ {�¯ %'Âm Ä;�G |G�{ �{ Ä"Y{ {Y

{�Y|" Lh& LÂ`.
Á {Â2 %» ‰�ZH �Â�¯ (Y (�Y 0M 0{�¯ {�YÁ ÉY�& Á ${Â& %8Y{�YÁ ÉZ#{Â¯ Á9m �M�; {Â¯ Ä¯ %pZA"M (Y

 (Y ${ZM1�Y d;�< ÄAÌ1" 0YÂ8 %» Yc· ,|2Z& %» ?\�» 0Y(�ÁZ�¯ ÉY�& {Â¯ %;Z¯ �Y|T» Á a=Â» Ä& ÄÌÆ8 Ä�Ì.#

�Z¯�c& ,Ì2Z»-& |"YÂ8 %» ZÆ*8 Ä" �Z¯{Â¯ d'Y9;Y f3Z25Ä\O& {{�< |#Z2 JÁ� Ä& dK�" {�\O.3 É|G�{ 
d#Z¯ Ä& �A*»25%·Y 50%» �rÂ» 0Y(�ÁZ�¯ ?\�» ?u �{ {ÂH Ä¯ {Â2 %» {Â¯ :�6» É|G�{ 

|2Z&.{�Yc< %» �ÌrZ8 0Y(�ÁZ�¯ {Z61=Y�{ Y'�` Á{ (Y �Z¯{Â¯�Z¯�c& ,Ì2Z» (Y ${ZM1�Y,Ä& �A*» |Ì·Â8 �)" (Y º# 
2 %» {�\O.3 d'Y9;Y Ä*'9# Á d=Á :h8Y (Y É�Ì<ÂOm ,Ì*-.# Á |�B& %» d'Y9;Y Y� (�ÁZ�¯ |»M �{ %* ' {Â

|*¯ %» d2Z¯ ÉZ#(Á� ÉY|1&Y �{ %;ZtY .Ä¯ |2Z& %» ?\�» %3Y�( d&Zr Ä*'9# 0YÂ*3 Ä& ,Ì2Z» ,'Y ÄÌÆ8 ZÆ*8
|'Z." ÄÌmÂ8 Y� ÄÌ·ÁY Ä*'9# |"YÂ8 %» |»M�{ d'Y9;Y d'ZÆ" �{ Á {�\O.3 d'Y9;Y.



+˺˾́

 3Á|46-h¿ZË�YÁ ÄË�K% )!ZZ9�» ^# K»SS(É1#( 78� Ä� �1 ÊEËZ»�M �Z Ì%)iÄÌf#% |P �125
Á �f ( |f�150�f ( |f�1 (3Z� Á1 ^# K» �1 

�ÌÌ]% df 1�-/ � ÄWZ� ^ZM%�Y 3g9 3#p 3g9 �8W 
�1 Ä¿Y1 1Y|Z%

3g9 3#p 

Ä¿Y1 1Y|Z%

3g9 �Á1 �1 

�1 �MD§

}�9 
}�9 �1 [ÅM 

LZ� 1008/5404703 **680/4433 ns 976/9ns 007/0076/1ns 120/5*014/0**056/58596 
d'Z»(M 4834/2933883 095/287 596/7014/0289/45164/3003/0722/7196 
É{Â¯ 2ns413/6678329 921/44ns 748/7ns 107/0*284/39284/0ns 002/0ns 861/2228

É{Â¯ EF� Á L2552/2657982 908/46*368/15008/0*204/33213/00/0861/604
d'Z»(M 8802/10669806625/596 084/8169/0804/29276/2002/0611/3972 

Total17 609/28344705 229/5409 771/48305/0658/148058/11021/0111/72599 

CV31/1273/308/509/326/479/315/723/12



+˺˾̂

 3Á|47-3g9 3#p �1 Ä¿Y1 1Y|Z% �#f(Z§ �1 ZÅ [Ì\¿ZÌ» ÄDËZ'» 
3g9 3#p �1 Ä¿Y1 1Y|Z% �Z Ì% 

a40/47ÄÌGÂ8 |u �{ É{Â¯ EF� 

b30/4425ÄÌGÂ8 |u (Y �1.¯ |G�{ 

b23/44501.¯ |G�{ ÄÌGÂ8 |u (Y �

@$9:
%» 0Z�" a&Z*» Z& Ä�'ZT»Á $|2 ?GZu ÄAÌ1" Ä& ÄmÂ8 Z& LZ� �{ 0Y�Z\.# Á ?^*» ÄAÌ1" |#{1980 �{ 

9Ì" 0Y�'Y �Â�¯ ~'Y�2 �{ Á Ä1;�< �Y�= |Ì'e8 {�Â» �c& �'( �{ �M�; {Â¯ d2Z¯ �Ìre8 IÂ6H �{ {Â¯ d2Z¯5
f3Z&�c& �'( É�1» %1"Z�{Â�Ì» {�\O.3 d'Y9;Y.

º#� %8ZTÌT78 �Z¯ ÄAÌ1" Z& Ä�'ZT» �{)1986 (Z& Ä�'ZT» �{ 4�} �c& �'( �& �M�; {Â¯ d2Z¯ Ä¯
JÁ� É�YÂ" É�Yc^'Zm Á +�'{ ~�Â8 �M�; 0{�¯ }ZH �'( ,%1�{ dB_ ÉZ#,$|'{{Â& ${Y{ �Y�= %���& {�Â» 

Ä¯ Ä12Y{ {�\O.3 d'Y9;Y �{ É�1�Ì& �Ìre8 �c& �'( {Â¯ d2Z¯ Ä¯ {Â�Ì»|**¯ |ÌpZ8 $%» �^'|\' €'Z1" |2Z&.
Â#Á� %8ZTÌT78 dÌ·Z ; ÄAÌ1" Z& |�` ,'Y ÄAÌ1" Ä�'ZT» �{L0Y�Z\.# Á)1989 ({Â¯ d2Z¯ IÂ6H �{

 EF� Á{ �{ �c& �'( �{ �M�;100 Á50d'Y9;Y �c& �'( �{ �M�; {Â¯ d2Z¯ |'{�< {B�» ,�Z1\# �{ ¹�<ÂOÌ¯ 
" 9Ì" |�` ,'Y �{ Ä¯ d2Y{ |#YÂH �& �{ Y� {�\O.3%» 0Z� %» |Ì'e8 Á |#{ f3Z& �c& �'( �{ {Â¯ d2Z¯ Ä¯ |*¯

d'Y9;Y 25É|G�{ %» {�\O.3 {Â2.
%» 0Z�" 9Ì" (�YÂ·M {�\O.3 d'Y9;Y �c& �'( �{ 0M d2Z¯ IÂ6B& Á �M�; {Â¯ EÌ7G ${ZM1�Y Ä¯ |#{

%» ?GZu Y� %» {Â¯ (Y EÌ7GZ" ${ZM1�Y Z»Y |#{ Y� {�\O.3 d#Z¯ |"YÂ8 $Y�.# Ä&Z& Ä12Y{|2.
d'Z»(M ¹Á{ d.�= �{ Ä� �{ $|2 Ä12Z¯ {Â¯ �Y|T» IÂ6H �{É{Â¯ EF� (Y |*8�ZK3 Ä¯ {Â¯ d2Z¯

 ,ÄÌGÂ8 |u �{25|G�{ Á �1.¯ 50|G�{ ÄÌGÂ8 |u (Y �1.¯ ,|2 $|#Z�» �{ Y� {Â¯ �<Y Ä¯ 5%1"Z� �'( É�1»

º�q {�\O.3 d'Y9;Y Ä\*'Y Ä& ÄmÂ8 Z& ,º'�Z\& �c& #Z�» �Z.Ì8 Ä� ,Ì& É�Ì<%." $| %» { 2 Y� {Â¯ :�6» 0YÂ8
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Ä Ì k 
�Z(�U9 Á FÌ%Z»#~¿ �Z( :Ë1� [Ì�Z» h¿ZË�YÁ ÄË�K% 3Á|4 -É1#( 78� FË �1 !�d �Z(1#( 

)SZQ ½#»�M ÄÌf#% |P �1 (3ÁY 3Z� 
!Y�ÌÌ]% LCÀ» df MSFSig TSS 

{�\O.3kg22/1870311 428/1412/03/3740622 
x�& �{ ÉÁ�mg/kg 2837/101 525/1396/0674/203 
x�& �{ ,#Mmg/kg 2167/642 699/1371/0333/1284 
x�& �{ �M�;mg/kg 203-E341/1828/2361/003-E681/2

Lh& �Á{ �{ Ä"Y{ {Y| 8 2827/0385/2295/0653/1
Lh& LÂ` �{ Ä"Y{ {Y| 8 2207/0544/0648/0413/0

Lh& �F=cm203-E950/3503/0665/003-E9/7
Lh& LÂ`cm202-E667/4021/0979/002-E333/9

�Y�\8 

Ä=Z� lZM8�Ycm2812/138 201/2312/0623/277 
{�\O.3kg15/8879233 778/6*021/05/8879233 
x�& �{ ÉÁ�mg/kg 1997/47719/0486/0997/47
x�& �{ ,#Mmg/kg 1375/234 620/0514/0375/234 
x�& �{ �M�;mg/kg 14/5114/0768/005-E4/5

Lh& �Á{ �{ Ä"Y{ {Y| 8 1667/2077/0808/002-E66/2
Lh& LÂ` �{ Ä"Y{ {Y| 8 166/2157017/066/21

Lh& �F=cm121/1548/1339/002-E215/1
Lh& LÂ`cm154/0243/0671/0540/0

,Ì2Z» 

ZM8�Y Ä=Z� lcm1667/20985/002-E667/2
{�\O.3kg25/1310044 0/2620089 
x�& �{ ÉÁ�mg/kg 2772/66544/133 
x�& �{ ,#Mmg/kg 2378 0/756 
x�& �{ �M�;mg/kg 204-E74/404-E480/9

Lh& �Á{ �{ Ä"Y{ {Y| 8 2347/0693/0
{ {Y| 8Lh& LÂ` �{ Ä"Y 2380/0760/0

Lh& �F=cm203-E850/702-E570/1
Lh& LÂ`cm2220/2440/4

$ZK12Y
 %�'Z»(M
Error 

Ä=Z� lZM8�Ycm2082/63163/126 
{�\O.3kg608+E29/5
x�& �{ ÉÁ�mg/kg 6031/22593 
x�& �{ ,#Mmg/kg 675/350519 
x�& �{ �M�;mg/kg 6295/0

Lh& �Á{ �{ Ä"Y{ {Y| 8 6800/1304 
Lh& LÂ` �{ Ä"Y{ {Y| 8 600/11551 

Lh& �F=cm6840/136 
Lh& LÂ`cm6480/2163 

Total  

Ä=Z� lZM8�Ycm698/272191 
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�Z(�U9 Á FÌ%Z»#~¿ �Z( :Ë1� [Ì�Z» h¿ZË�YÁ ÄË�K% 3Á|4 -� FË �1 !�d �Z(1#( É1#( 78 

)SZQ ½#»�M ÄÌf#% |P �1 (bÁ1 3Z� 
!Y�ÌÌ]% LCÀ» df MSFSig TSS 

{�\O.3kg241/601242 659/1376/08/1202484 
x�& �{ ÉÁ�mg/kg 25/45437/2291/0000/91
x�& �{ ,#Mmg/kg 2125/217 453/0688/0250/434 
x�& �{ �M�;mg/kg 204-E5/3333/2300/004-E7

Lh& �Á{ �{ Ä"Y{ {Y| 8 2147/1333/14065/0293/2
Lh& LÂ` �{ Ä"Y{ {Y| 8 2180/11829/0547/0360/22

Lh& �F=cm202-E172/2650/12073/002-E343/4
Lh& LÂ`cm2372/2436/1411/0743/4

�Y�\8 

Ä=Z� lZM8�Ycm2227/37261/0793/0453/74
O.3 {�\kg12/4560560 582/12001/02/4560560 

x�& �{ ÉÁ�mg/kg 1667/66571/3199/0667/66
x�& �{ ,#Mmg/kg 1667/66139/0745/0667/66
x�& �{ �M�;mg/kg 104-E5/100/1423/004-E5/1

Lh& �Á{ �{ Ä"Y{ {Y| 8 124/000/3225/024/0
h& LÂ` �{ Ä"Y{ {Y| 8L1667/42164/3217/0667/42

Lh& �F=cm103-E817/2641/1329/003-E817/2
Lh& LÂ`cm1107/14541/8100/0107/14

,Ì2Z» 

Ä=Z� lZM8�Ycm1327/12086/0797/0327/12
{�\O.3kg204/362460 08/724920 
x�& �{ ÉÁ�mg/kg 2667/18333/37
x�& �{ ,#Mmg/kg 2292/479 583/958 
x�& �{ �M�;mg/kg 204-E5/104-E3

Lh& �Á{ �{ Ä"Y{ {Y| 8 202-E8160/0
Lh& LÂ` �{ Ä"Y{ {Y| 8 2487/13973/26

Lh& �F=cm203-E717/103-E433/3
Lh& LÂ`cm2652/1303/3

$ZK12Y
 %�'Z»(M
Error 

Ä=Z� lZM8�Ycm2827/142 653/285 
{�\O.3kg608+E88/3
x�& �{ ÉÁ�mg/kg 65/23632 
x�& �{ ,#Mmg/kg 6000/106797 
x�& �{ �M�;mg/kg 6455/0

Lh& �Á{ �{ Ä"Y{ {Y| 8 6360/1123 
Lh& LÂ` �{ Ä"Y{ {Y| 8 6760/13009 

Lh& �F=cm6810/137 
h& LÂ` Lcm6320/2710 

Total  

Ä=Z� lZM8�Ycm616/365143 
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É1#( 78� Ä� �1 !�d �Z(1#(�Z(�U9 [Ì�Z» h¿ZË�YÁ ÄË�K% 3Á|4)iÄÌf#% |P �125Á �f ( |f�1 50

ÄÌf#% |P �Y �f ( |f�1 (3ÁY 3Z� 
!Y�ÌÌ]% LCÀ» df MSFSig TSS 

{�\O.3kg23/3368622 584/1311/07/6737244 
x�& �{ ÉÁ�mg/kg 2780/147 851/0492/0560/295 
x�& �{ ,#Mmg/kg 2583/3453 432/7045/0167/6907 
x�& �{ �M�;mg/kg 203-E233/1643/2186/003-E467/2

Lh& �Á{ �{ Ä"Y{ {Y| 8 2930/0830/2177/0851/1
Lh& LÂ` �{ Ä"Y{ {Y| 8 2151/1660/0565/0302/2

Lh& �F=cm203-E733/5891/2167/002-E147/1
Lh& LÂ`cm2671/1441/1339/0366/3

�Y�\8 

Ä=Z� lZM8�Ycm2463/139 641/1302/0927/2178 
{�\O.3kg23/1362196 640/0574/07/2724392 
x�& �{ ÉÁ�mg/kg 2968/52305/0753/0937/105 
x�& �{ ,#Mmg/kg 2333/1209 603/2189/0667/2418 
x�& �{ �M�;mg/kg 204-E333/4929/0466/004-E667/8

Lh& �Á{ �{ Ä"Y{ {Y| 8 2235/0684/0550/0464/0
Lh& LÂ` �{ Ä"Y{ {Y| 8 2191/0110/0899/0382/0

Lh& �F=cm202-E810/3210/19009/002-E620/7
Lh& LÂ`cm2230/11665/9028/0467/22

,Ì2Z» 

Ä=Z� lZM8�Ycm2563/25301/0756/0127/51
{�\O.3kg42/2126813 7/8507252 
x�& �{ ÉÁ�mg/kg 4706/173 824/694 
x�& �{ ,#Mmg/kg 4667/464 667/1858 
x�& �{ �M�;mg/kg 404-E667/403-E867/1

Y| 8Lh& �Á{ �{ Ä"Y{ {4337/0350/1
Lh& LÂ` �{ Ä"Y{ {Y| 8 4744/1978/6

Lh& �F=cm403-E983/103-E933/7
Lh& LÂ`cm4165/1655/4

$ZK12Y
 %�'Z»(M
Error 

Ä=Z� lZM8�Ycm4972/84887/339 
{�\O.3kg908+E63/8
x�& �{ ÉÁ�mg/kg 9281/35510 

& �{ ,#M x�mg/kg 950/526708 
x�& �{ �M�;mg/kg 9402/0

Lh& �Á{ �{ Ä"Y{ {Y| 8 9400/1657 
Lh& LÂ` �{ Ä"Y{ {Y| 8 9440/18687 

Lh& �F=cm9061/198 
Lh& LÂ`cm9951/3820 

Total  

Ä=Z� lZM8�Ycm983/420962 
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9 [Ì�Z» h¿ZË�YÁ ÄË�K% 3Á|4 É1#( 78� Ä� �1 !�d �Z(1#(�Z(�U)iÄÌf#% |P �125Á �f ( |f�1 50

ÄÌf#% |P �Y �f ( |f�1 (bÁ1 3Z� 
!Y�ÌÌ]% LCÀ» df MSFSig TSS 

{�\O.3kg232/234930 684/0555/065/469860 
x�& �{ ÉÁ�mg/kg 2583/43034/1435/0167/87
x�& �{ ,#Mmg/kg 2778/144 274/0774/0556/289 
x�& �{ �M�;mg/kg 204-E111/47/3123/004-E222/8

Lh& �Á{ �{ Ä"Y{ {Y| 8 2924/0737/2178/0849/1
Lh& LÂ` �{ Ä"Y{ {Y| 8 2493/21766/3120/0987/42

Lh& �F=cm204-E551/9024/0977/003-E910/1
Lh& LÂ`cm2688/1452/1336/0376/3

�Y�\8 

Ä=Z� lZM8�Ycm2084/4064/0939/0169/8
{�\O.3kg247/828970 413/2205/09/1657940 
x�& �{ ÉÁ�mg/kg 2083/63496/1327/0167/126 
x�& �{ ,#Mmg/kg 2528/207 393/0699/0056/415 
x�& �{ �M�;mg/kg 204-E778/43/4101/004-E556/9

"Y{ {Y| 8Lh& �Á{ �{ Ä2231/0684/0555/0462/0
Lh& LÂ` �{ Ä"Y{ {Y| 8 2053/36318/6058/0107/72

Lh& �F=cm202-E900/1469/0656/002-E799/3
Lh& LÂ`cm2234/11662/9029/0469/22

,Ì2Z» 

Ä=Z� lZM8�Ycm2351/20317/0745/0702/40
{�\O.3 kg417/343516 7/1374064 
x�& �{ ÉÁ�mg/kg 4167/42667/168 
x�& �{ ,#Mmg/kg 4486/528 944/2113 
x�& �{ �M�;mg/kg 404-E111/104-E444/4

Lh& �Á{ �{ Ä"Y{ {Y| 8 4338/0351/1
Lh& LÂ` �{ Ä"Y{ {Y| 8 4707/5827/22

Lh& �F=cm402-E051/4162/0
Lh& LÂ`cm4163/1651/4

$ZK12Y
 %�'Z»(M
Error 

Ä=Z� lZM8�Ycm4184/64738/256 
{�\O.3kg908+E89/6
x�& �{ ÉÁ�mg/kg 9250/34054 
x�& �{ ,#Mmg/kg 90/143944 
x�& �{ �M�;mg/kg 9637/0

Lh& �Á{ �{ Ä"Y{ {Y| 8 9440/1657 
Y{ {Y| 8Lh& LÂ` �{ Ä" 9960/18416 

Lh& �F=cm9596/201 
Lh& LÂ`cm9950/3820 

Total  

Ä=Z� lZM8�Ycm936/551562 
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Abstract 

Phosphorus fertilizer application rate is high in Qazvin province’s corn cultivation, 

regarding its calceous soil and high need of corn to this nutrient. On the other hands, the 

P fertilizer application and distribution should be carried out carefully as this 

macronutrient is low-mobile and fast – fixing in the soil.  

In this experiment, after primary soil preparation and sampling, two seed sowing 

methods using a row-phosphorus planter (capable to insert fertilizer beneah the seed) 

and a common corn seed row planter top-dressing fertilization) were compared.  

The layout was factorial based on complete randomized block design (CRBD) with four 

treatments and three replications. Seed corn cultivar “SC 704” was used. The 

experiment was performed in Qazvin’s Feyz-abad research station for two years.  

Treatments included 1) common sowing method accompanying with top-dressing 

fertilization 2) sowing, using a drilling-fertilizing machine with its fertilizer insertion 

into the soil. In this treatment, triple super-phosphate was used in three rates:  

a- according to recommendation 

b- %25 lower than recommendation 

c- %50 lower than recommendation 

The fertilizer was inserted in the depth of 5 cm beneath the seed. Yield, stem height, 

1000-seed weight, ear length and diameter, leaf P and Fe and Zn concentrations, seed 

number per ear and seed number in ear circumference were measured. 

According to results, yield increased in a %15-27 rate in seed-beneath fertilization, in 

all three fertilization levels. On the other hands, %25-%50 decrease in fertilization rate 

did not affect or decrease yield significantly. No significant difference was recorded in 

other measurements. 

 

Key words: Rowplanter, Phosphorus planter 

 


