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3-ËZf¿ @$9 Á A
1-3:SZQ Ê¿�Á 69#p� 

,Ì2Z»)05/0•p(}Z H ? &ZT1» 4Y�rY Á 0(Á ,,Ì 2Z» �{ É(�Á)01/0•p(}Z H Á0(Á �{ ,Ì 2Z» �{ É(�Á )01/0•p(
%* » 4Y�rY ÉY�Y{ %» }ZH d&Â`� �& �Y{ |*2Z&)LÁ|m3-1.(%FH �Z¯ –�qÉ�Z�; |*q %* » :h1HY ÉY�Y{ $�Â7» Z& �Y{%FH �Z ¯

 $�Â7» Á{%»|2Z&.0(Á Á ?Ì;Á�_ ,b*m ,,¯(Z&�ZÌ2 XÌ¯�8 –�qÉZ# $|*#{�Z�; 7" Á$ÂÉ~H �& –�q 0(Á a'(Â8 d�¯ �Ìre 8 Z& 
4ÁZM8 (Á�& XmÂ» }ZH %\'9Ì; 4ZÌGÂ6H �&%* » ÉZ# }ZH d&Â`� 0Y9Ì» �& ,Ì2Z» ÉZ#�Z.Ì8 ,Ì& �Y{%»{{�<]14Á6[.

3Á|4)3-1:(ÄË�K% �Á 69#p� [Ì\¿ZÌ» h¿ZË�YÁ ÉÃ�Á1 �1 SZQ Ê¿ |�� É

Y.3 (cm) 5-0Y.3(cm) 10-5q �(cm) 20-10
�ÌÌS8 a&Z*» df 

FMsFMsFMs

�Y�\8 244/4451/283 94/8048/508 13/3287/233 
}ZH É(�Á 3n.s28/254/14n.s24/466/26n.s7/268/19

%OGY�Â1¯Z; $ZK12Y 63/438/616/328/601/327/7
Ì2Z»d2Z¯ ,1*13/61/9n.s2/04/0*42/468/10
0(Á 2**35/1183/16**37/57/10n.s49/019/1
}ZH É(�Á×,Ì2Z» 3**22/622/9n.s32/163/2n.s 82/097/1
}ZH É(�Á×0(Á 6n.s16/172/1**95/584/11n.s94/17/4

,Ì2Z» ×0(Á 2n.s31/194/1n.s18/036/0**15/686/14
ZH}É(�Á ×,Ì2Z» ×0(Á 6**22/425/6n.s03/204/4*85/288/6

%3�;�Â1¯Z; $ZK12Y 40-48/1-99/1-41/2

CV 434/7879/927/9

*Á**%* » XÌ8�8 Ä& LZ.1uY EF� �{ �Y{5Á1Á |G�{ n.s%* » :h1HY {ÂmÁ ¹|3 �Y{ 
º¯ }ZH � É�1�Ì& d&Â`� Y.3 Á{ �# �{ +�'{ �Z&Á{ É(�Á%» 0Z�" Y| #{)?\ 23-1.(}Z H É(�Á Á LÁY| 1» L9 Ìq

 Z& +�'{ $Y�.# ?OH 0Y9Ì» d'Y9;Y ÁÉ�Y .#Z" Á ‰�; ,'Y �{ d&Â`� XÌ8�8 ,'|& Á $|2 d&Â`� �1�Ì& �ÌBK8 f3Z& }ZH EF� ÉZ#

º¯ (Y �1.¯ JÁ� Á{ }ZH d�Y +�'{ �Z&Á{ É(�Á]5[.
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V-�)3-1:(ÄDËZ'»XfDÌ� �1 SZQ 69#p� [Ì\¿ZÌ» SZQ ÉZÅ É��Á 

0(Á �{ d&Â`�5Á4%1"Z� �# �& ¹�<ÂOÌ¯ –�q Š�3 (Y �1» $|*#{�Z�;Z&0(Á8%1"Z� �& ¹�<ÂOÌ¯ :h1 HY ,–� q Š�3 �1»
%* » |"�Y{ �Y{)LÁ|m3-3(.d'Y9;Y –�q 0(Á ÉZ# $|*#{�Z�; Z& �c & ÉÁ� }Z H ?BOB8 0Y9Ì» d#Z¯ d#Z ¯ f 3Z& sc m

Z&%<|"� %7F� d&Â`� Á Z#Á $|2 d&Â`� d#Z¯%»&Z'Ä1;Z' Z& †Â; X8Y�» |0Y�Z\.# Á ÂK*'� ÉZ#1]28[|"�Y{ dT&ZF» .
3Á|4)3-3:(½�Á :/f;» r#8� �1 69#p� [Ì\¿ZÌ» ÄDËZ'»s�. Ã|ÀÅ1�ZE§ 

Y.3 0(Á 4%1"Z��& ¹�<ÂOÌ¯ �1» 5%1"Z� �& ¹�<ÂOÌ¯ �1» 8Ì¯%1"Z� �& ¹�<ÂO �1» 

5-0a03/17a72/16b43/15
10 -5a52/14a8/14b53/13

%* » É�Z»M 4ÁZM8 ¹|3 � "̂Z�" �F� �# �{ Ä&Z�1» :Á�u �Y{)05/0PB(d�Y 
}ZH �Ìre8 d78 d&Â`� 0Y9Ì» �ÌÌS8 |"Á� ,Ì^"ZÌ» Z& d&Â`� �Ì^.�q d'Y9;Y �^"ZÌ& ,,Ì2Z» Á É(�Á56/18)�& ¹�<ÂOÌ¯

¹�<ÂOÌ¯ (% �{º¯}ZH É(�Á %FH Á +�'{ �Z&Á{ –�q �Z¯ %» $�Â7» |*q É�Z�; |2Z&)?\23-2.(Á b* m ,,¯(Z & �ZÌ2 XÌ¯�8

–�q LZ68Y uÂ7" Á ?Ì;Á�_ ÉZ# %FH Ä& $|*#{�Z�; 0M X�Z*» �rY Á �Z 0Z»( º# Á �c& �ZÌ2 u{Á|7» �{ }ZH %\'9Ì; ~'Y�2 �& Z#
º¯ º1�Ì� 0{�&�Z¯ Ä& }ZH �'{ �Z&Á{ É(�ÁÄ& XmÂ» +�85Z& d&Â`� 0|»M d�{d�Y $|'{�< .

0

5

10

15

20

./0123 C5-/ D'(  C5-/ D'( :E
(F789-'*/9)

C5-/ D'( :E
(FGG789+.<=>)

C5-/ D'( I*

( %
kg

/k
g)

)*
+,
-J

0<=
3

K-+L3 /9 C-'MN OP> -'E IQ( K-+L3 1R> C-'MN OP> -'E IQ(

V-�)3-2:(SZQ V9Z'f» �NY 69#p� ½Y�Ì» �9 [Ì�Z» Á É��Á 

1- Rainbow et al, (1994) 



˻6˻˹

2-3:½|��C� |f�1 Á 6��� i�U9 q � ÊfQY#À-Ë 
LÁ|m �{ �c& Y.3 %1HYÂ*\' Á 0|29K� |G�{ Á d3�� b"Z'�YÁ Ä'9A8 €'Z1"3-4$|#Z�» %»{Â2 .

3Á|4)3-4:(�U9 q � ÊfQY#À-Ë Á ½|��C� |f�1 Á ½|� C� 6��� h¿ZË�YÁ ÄË�K% 

*Á**%* » XÌ8�8 Ä& LZ.1uY EF� �{ �Y{5Á1Á |G�{ n.s%* » :h1HY {ÂmÁ ¹|3 �Y{ 

%FH �Z¯ |*q Z& $�Â7»18%%FH Z& :h1HY �Z¯ Á{%* » 4ÁZM8 $�Â7» {�Y{ �Y{)LÁ|m3-5.(–� q %#Á�< X6" ÉZ # 
%FH �{ $|*#{�Z�; �Z¯ Á{–�q LhT1�Y ¹|3 Á $�Â7» É�YÂ.#Z" {ÂmÁ XK� Ä& ,d�¯ �ZÌ2 Ä& 0(Á LZT1"Y �{ Z# º '{ l�Y9 » ÉZ# ,

d�Y $|2 d�¯ ZÂFH �{ �1�Ì& %1HYÂ*\' ¹|3 (Á�& XmÂ» .Ä1;Z' Z& €'Z1" 0Y�Z\.# Á �Ì» ÉZ#1]22[{�Y{ %^*#Z.# .
3Á|4)3-5:([Ì�Z» �1 �U9 q � ÊfQY#À-Ë ÄDËZ'» 6�Z( ÉZÅ 

,Ì2Z» %FH $�Â7» |*q É�Z�; –�q �Z¯ %FH $�Â7» Á{ É�Z�; –�q �Z¯ 
�c& Y.3 %1HYÂ*\' ,Ì^"ZÌ» a42/98b13/83

%* » É�Z»M 4ÁZM8 ¹|3 �^"Z�" �F� �# �{ Ä&Z�1» :Á�u �Y{)05/0PB(d�Y 

�{ }Z H d&Â`� 0{Â& ,Ì'Z_ % & }Z H É(�Á)?\ 23-1(d �Y $| 2 0| 29K� d3� � d#Z ¯ f 3Z& )?\ 23-3.(
º¯ }ZH }ZH Á É(�Á É(�Á 4ÁZM8 LÁY|1»%* » ÄAÌ1" �{ |"�Y|" É�Y{%»}Z H 4Z ÌO.3 º Au d#Z ¯ Z& 0YÂ8 Ád3� � 0Z .# É(� 

{�ÁM d�{ Ä& Y� 0|29K� .º¯}ZH :h1HY Z& +�'{ �Z&Á{ É(�Á5%}ZH (YÉ(�Á LÁY|1»_º ¯ JÁ� Á{ Z & Á Ä1;�< %�Ì }Z H É(Á

)+�'{ Á L9Ìq (:h1HY Z&4%%& Á}ZH :h1HY Z& É(�Á12%%* » 4ÁZM8 %» 0Z�" �Y{ |#{ .

1- Meyer et al, (2004) 

0|29K� d3�� 0|29K� |G�{ �U9 q � ÊfQY#À-Ë 
�ÌÌS8 a&Z*» df 

FMsFMsFMs

�Y�\8 21/1337/031/155/2364/357/45
É(�Á }ZH 3*67/6043/2**03/2414/432 n.s58/020/7
1 Z̄; $ZK12Y%OGY �Â 618/1306/039/098/1746/051/12

d2Z¯ ,Ì2Z» 1**18/6345/16**69/104 73/4798 **3/153 56/4210 
0(Á 2**69/7003/2**6/2877/1310 n.s6/047/16

É(�Á }ZH ×d2Z¯ ,Ì2Z» 3n.s56/141/0n.s31/014/14n.s14/264/58
É(�Á }ZH ×0(Á 6n.s9/1495/0n.s47/048/21n.s77/166/48

d2Z¯ ,Ì2Z» ×0(Á 2**22/662/1**14/716/327 n.s4/085/10
É(�Á }ZH ×,Ì2Z» ×0(Á 6*31/26003/0n.s49/032/22n.s92/093/25

%3�; ÉZ#�Â1¯Z; ÉZFH 40-26/0-83/45-45/27

CV 52/2221/1077/5
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V-� )3-3(:6��� [Ì\¿ZÌ» ÄDËZ'» 2Á� �1 ½|��C� |f�1 Á ½|��C� SZQ ÉZÅ É��Á 

%FH �Z¯ –�qÉ�Z�; $�Â7» |*q Z&54%d3�� �{ :h1HY Á28%Ä & dK� " 0| 29K� |G�{ �{ :h1HY % FH Á{ �Z ¯

 $�Â7» %» 0Z�" Y� É�1Æ& –�" |#{)LÁ|m3-6.(,Ì2Z» Ì2 lÂ" Ä& Ä1�& ,�c& �ZÌ2 �& �Ìre8 Z& d2Z¯ ÉZ# Ä & �c& ÉÁ� }ZH Á ,¯(Z&�Z

–�q lÂ" vF�YÁ %» �c& 0|29K� |G�{ Á d3�� �{ :h1HY {ZA'Y f3Z& ,0M 0(Á lÂ*8 Á $|*#{�Z�; |"Â2]20.[

3Á|4)3-6:(6��� [Ì\¿ZÌ» ÄDËZ'» [Ì�Z» �1 ½|��C� |f�1 Á ½|� C� 6�Z( ÉZÅ 
d2Z¯ ,Ì2Z» %FH É�Z�; –�q �Z¯ $�Â7» |*q %FH �Z¯ –�q Á{ É�Z�; $�Â7» !ÁZM% 

0|29K� d3�� ,Ì^"ZÌ» a74/2b78/193/53%
½|��C� |f�1 [Ì\¿ZÌ» a45/74b12/5809/28%

%* » É�Z»M 4ÁZM8 ¹|3 �^"Z�" �F� �# �{ Ä&Z�1» :Á�u �Y{)05/0PB(d�Y 

0(Á8�& ¹�<ÂOÌ¯ %1"Z� Á{ Z& �1» 0(Á5Á4�& ¹�<ÂOÌ¯ %1"Z� �{ $|*#{�Z�; –�q Š�3 (Y �1»��0|29K� |G�{ Á d3

 :h1HY ÉY�Y{%* » %» �Y{ |2Z&)LÁ|m3-7.(d&Â`� scm %'Z"YÂ8 d'Y9;Y Á }ZH Á �c& ,Ì& yZ.8 EF� d'Y9;Y (Y %2Z" �Ìre8 ,'Y 
%» �c& ~�Â8 |2Z&]7.[0(Á �{ 0|29K� |G�{ Á d3�� d#Z¯8%1"Z � �# �& ¹�<ÂOÌ¯ –� q Š� 3 (Y � 1» (Y % 2Z" $|*#{�Z� ;

Â`� u�ÌH} d#Z¯ Y.3 Z8 }ZH d&10%1"Z� 0(Á �'Z� Ä& dK�" É�1» %» Z# |2Z&)LÁ|m3-3(.

3Á|4)3-7:(6��� [Ì\¿ZÌ» ÄDËZ'» s�. ½�Á :/f;» r#8� �1 ½|��C� |f�1 ÁÉ�ZE§ 
–�q 0(Á $|*#{�Z�; 8%1"Z� �& ¹�<ÂOÌ¯ �1» 5%1"Z� �& ¹�<ÂOÌ¯ �1» 4Êf¿  �9 b�J#/Ì( �f» 

0|29K� d3�� ,Ì^"ZÌ» b93/1a44/2a42/2
½|��C� |f�1 [Ì\¿ZÌ» b79/57a25/71a81/69

%* » É�Z»M 4ÁZM8 ¹|3 � "̂Z�" �F� �# �{ Ä&Z�1» :Á�u �Y{)05/0PB(d�Y 
3-4:b|ÀJ 1�-/ � ?Y�4Y Á 1�-/ � 

%* » �rY Ä"Y{�Y9# 0(Á Á a&�»�1» �{ ÄOK*� {Y| 8 ,{�\O.3 0Y9Ì» �& 0(Á Á ,Ì2Z» |"�Y{ É�Y{)LÁ|m3-8(.EÌ7 G XÌ¯�8

 –�q Á ,¯(Z&�ZÌ2 ÉZ# �{ l(Â» º1�Ì� Á $|*#{�Z�; %FH Z#�Z¯ d�¯ ~'Y�2 Á LÂ67» lÂ" Ä& ÄmÂ8 Z& )%&M Z' º'{ (�rz » ?»YÂ3 (Y
%» {�\O.3 0Y9Ì» �ÌÌS8 �&|*2Z& .



˻6˻˻

 3Á|4)3-8:(Ä¿Y1�Y�Å ½�Á Á L9�» �f» �1 Ä/CÀ� 1Y|Z% i3#�$» 1�-/ � h¿ZË�YÁ ÄË�K% 
{�\O.3 ‡Y9mY 

LÂ67» {�\O.3 a&�» �1» �{ ÄOK*� {Y| 8 Ä"Y{�Y9# 0(Á ÌÌS8 a&Z*»�df 
FMsFMsFMs

�Y�\8 207/38/1537197 17/124/4322  84/033/15
}ZH É(�Á 3n.s71/03527757 33/10 n.s 5/4898  n.s 18/148/21

%OGY �Â1¯Z; $ZK12Y 617/4499931 348/3683  n.s 89/115/18
,Ì2Z» 1**87/9211138704 **71/5427/67203  **03/5275/498 

0(Á 2*36/12/42753 09/0 n.s 6/109  n.s 45/189/13
}ZH É(�Á ×,Ì2Z» 3n.s25/2269899 n.s99/018/1215  n.s 51/086/4
}ZH É(�Á ×0(Á 6n.s59/071064 36/0 n.s 95/447  n.s44/024/4

,Ì2Z» ×0(Á 2n.s17/020137 2/0 n.s 99/250  n.s 03/0253/0
}ZH É(�Á×,Ì2Z»×0(Á 6n.s29/1155293 22/1 n.s 81/1503  n.s 54/175/14

%3�; ÉZ#�Â1¯Z; ÉZFH 40-119935 -4/1228  -58/9
CV 13/1943/1773/8

*Á**%* » XÌ8�8 Ä& LZ.1uY EF� �{ �Y{5Á1Á |G�{ n.s%* » :h1HY {ÂmÁ ¹|3 �Y{ 

H%F–�q �Z¯ $�Â7» |*q É�Z�; {�\O.3 Z& 2200 Z& �Z1\# �{ ¹�<ÂOÌ¯ 55%Ä& dK�" :h1HY%FH –� q �Z ¯ Á{ É�Z� ;

$�Â7» d�Y Ä1;�< �Y�= É�85Z& $Z^'Zm �{) .?\23-4.(Y.3 Z8 }ZH d&Â`� u�ÌH} d'Y9;Y5%1"Z� Y .3 � 1Æ& %1HYÂ*\' Á É�1»

 & Á 0|29K� |G�{ d'Y9;Y 0M vAÌ1" �{ Á �c& �1� Ì& {�\O.3 LÂ6u f3Z& ,Ä"Y{�Y9# 0(Á {ÂKÆ& Á a&�»�1» �{ ÄOK*� {Y| 8 0|2 �1�Ì

%FH �{ –�q �Z¯ É�Z�; $�Â7» |*qd�Y $|2 .
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V-�)3-4:(3#�$» 1�-/ � Á Ä¿Y1�Y�Å ½�Á �9 6�Z( [Ì�Z» �NY)�Z -Å �1 b�J#/Ì((
º¯ }ZH ^"ZÌ» Z& +�'{ �Z&Á{ É(�Á ,Ì216% * ' {� \O.3 ,'�85Z & Á a &�»�1» �{ ÄOK* � {Y|  8 ,'�1� Ì& ÉY�Y{ 1962 

%» �Z1\# �{ ¹�<ÂOÌ¯ |2Z&)?\23-5.(0| 29K� | G�{ Á d3� � {ÂKÆ&)?\ 23-3(º ¯ JÁ� �{ }Z H ,+� '{ �Z &Á{ É(�Á

Ä1�"YÂ8 ÄA*_ 0Y9Ì» d'Y9;Y Á }ZH �{ $ZÌ< �Y�T1�Y d3�� d'Y9;Y Z& |"Y d'ZÆ" �{ ,%"( f3Z& Á ${Y{ d'Y9;Y Y� a&�»�1» �{ ÄOK*� {Y| 8
|"{�< {�\O.3 d'Y9;Y .Ä1;Z' Z& €'Z1" 0Y�Z\.# Á %O*Ì; ÉZ#1]11[{�Y{ %^*#Z.#.

1- Finlay et al, (2003) 
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V-�)3-5:(SZQ 2Á� �ÌNt% 3#�$» 1�-/ � Á L9�»�f» �1 Ä/CÀ� 1Y|Z% �9 É��Á)�Zf-Å �1 b�J#/Ì((

É�ÌJ ÄKÌf¿:
JÁ� }ZH –�q É�Ì<�Y�= uÂ7" ,É(�Á %FH ÉÁ� $|*#{�Z�; ÉZ# –�q 0(Á Á �Z¯ d &Â`� �& Ä¯ É�Ìre8 Z& $|*#{�Z�; ÉZ#

 %» 0|29K� |G�{ Á d3�� Á �c& Y.3 %1HYÂ*\' ,}ZH $•'Á $Z^'Zm (Y |"�Yc< |"�Y{�ÂH�& %'Y .º¯ JÁ� }ZH Z & +� '{ �Z&Á{ É(�Á

 %* » �Ìre8 |G�{ �& �Y{)01/0�p(� Á0|29K� d3�)05/0•p({�\O.3 ,Ì^"ZÌ» Z&1962Y� {�\O.3 ,'�1�Ì& �Z1\# �{ ¹�<ÂOÌ¯ 
{Y{ IZ61HY {ÂH Ä& Z#�Z.Ì8 �'Z� ,Ì& .%FH �Z¯ –�qÉ�Z ; 0(Á Z& $�Â7» |*q5%1"Z� �& ¹�<ÂOÌ¯ �1»–�q Š�3 (Y9Ì" $|*#{�Z�;

 �& Y� �Ìre8 ,'�1Æ& }ZH d&Â`� u�ÌH})01/0•p(�{ Á d3�� Á|G0|29K�)01/0•p(,Ì^"ZÌ» Z& Ä12Y{232a &�»�1» �{ ÄOK*� 
v"Y{�Y9# 0(Á Á08/38{�\O.3 0Y9Ì» ,'�85Z& ÉY�Y{ ¹�< 2200 % » �Z1\# �{ ¹�<ÂOÌ¯ | 2Z& .JÁ� Ä  ·ZF» , 'Y €'Z 1" yZ �Y � &

º¯ }ZH %FH Á d�Y�mY ?&Z= Ä&Z�» Y`Z*» Á $c'Y vTF*» �{ º'{ ¹|*< d�¯ dÆm +�'{ �Z&Á{ É(�Á –� q ÉY�Y{ Ä¯ %'Z#�Z¯ ÉZ # 
�Z�; ?T1�» u|*#{)ºÌ)*8 ?&Z= (0(Á Z& ,Ä12Y{ d2Z¯ ¹Z^*# d&Â`� Á }ZH NO1B» ~'Y�2 Z& †ZKF"Y dÆm É�1�Ì& %'Z"YÂ8 |*1�#5

�& ¹�<ÂOÌ¯%1"Z� $|*#{�Z�; –�q Š�3 (Y �1»�& É�1Æ& �rY}ZH d&Â`� ,,�c& Y.3 %1HYÂ*\' d'ZÆ" �{ Á 0|29K� |G�{ Á d3�� 
30Z�" {ÂH (Y LÂ67» {�\O.%»|*#{.

L9ZÀ»:
1-Y ,É *\�Y.| ,.É{Â.7» .1380 .¹|*< {�\O.3 �& {Â¯ É�Yc^'Zm �rY .�c& Á LZÆ" ÄOA» .|Om17.$�Z.22.I8-10.
2-%O„;Y I ,ZÌ" .1377.N'{� %&Z'(�Y ÄmÂ< É{Z& �Z¯ %^"�; .%.O3 45ZT» Ä3Â.A»- �|*Æ» Á % *; 4Z TÌT78 ,% TÌT78 %

É(�ÁZ�¯ .u�Z.212.I1-14.
3-l ,d.# .1375.$ÂÌ2 4Y�rY �& d2Z¯ Á �c& �1�& vÌÆ8 ÉZ#0|29K�%&M u9ÌpZ_ ¹|*< .| Om ,0Y� 'Y É(�ÁZ�¯ ¹ÂO3 vOA»27.

u�Z.24.I55-68.
4- Asoodar, M. A., Bakhshandeh, A. M., Afraseabi, H., Shafeinia, A. 2006. Effects of 
press wheel weight and soil moisture at sowing on grain yield. Agron. J. 4. 
5- Barzegar, A. R., Asoodar, M. A., Eftekhar, A. R., Herbert, S. J. 2004. Tillage effects 
on soil physical properties and performance of irrigated wheat and clover in semi arid 
region. Agron. J. 3 (4): 237-242. 



˻6˻.

6- Barzegar, A. R., Hashemi, A. M., Herbert, S. J., Asoodar, M. A. 2004. Interactive 
effects of tillage system and soil water content on aggregate size distribution for 
seedbed preparation in Fluvisols in southwest Iran. Soil and tillage Res. 78. 45-52. 
7- Chen, Y., Tessier, S., Irvin, B. 2004. Drill and crop performances as affected by 
different drill configuration for no-till seeding. Soil and tillage. Res. 77. 147-155. 
8- Ciha, A. G. 1982. Yield and components of four spring wheat cultivar selection. 
Agron. J. 78. 795-799. 
9- Darmora, D.P.,Pandy, K.P. 1995. Evaluation of performance of furrow openers of 
combined seed and fertilizer drills. Soil and Tillage Res. 34: 127-139. 
10- Dimanch, P., Hoogmoed, W. B. 2002. Soil tillage and water infiltration in semi-arid 
morocco: the role of surface and sub-surface soil conditions. Soil and Tillage Res. 66: 
13-21. 
11- Finlay, M. J., Tisdall, J. M., McKenzie, B. M. 2003. Effect of tillage blow the seed 
on emergence of wheat seedlings in a hard setting soil. Soil and tillage Res. 28 (3): 213-
225. 
12- Frye, W. W., Blevins, R. L., Smith, M. S. 2003. Cover crops in conservation tillage: 
benefits and liabilities. Agron. J. 22: 167-171. 
13- Helm, V. 2005. Conservation tillage: corn, grain sorghum, and wheat in Dallas 
county, Texas. Soil and Tillage Res. 23 (5): 356-366. 
14- Hemmat, A., Khashoei, A. A. 2002. Emergence of irrigated cotton in flat land 
planting in relation to furrow opener type and crust-breaking treatments for Cambisols 
central Iran. Soil and Tillage Res. 66: 45-53. 
15- Irvine, B., Tessier, S. 2003. Crop performances as affected by different drill for 
conservation tillage. Soil and Tillage Res. 78: 234-244. 
16 Karayel, D., Barut, Z. B., Ozmerzi, A. 2004. Mathematical modeling of vacuum 
pressure on a precision seeder. Biosystems. Eng. 87 (4): 437-444. 
17- Katsvairo, T., Cox, W. J., Vanes, H. 2002. Tillage and rotation effects on soil 
physical characteristics. Agron. J. 94: 299-304. 
18- Lampurlanes, J. Angas, P., Martines, C. 2001. Root growth, soil water content and 
yield of barely under different tillage systems on two soils in semiarid conditions. Field 
Crops Res. 69: 27-40. 
19- Lapen, D. R., Topp, G. C., Edwards, M. E., Gregorich, E. G., Curnoe, W. E. 2004. 
Combination cone penetration resistance/ water content instrumentation to evaluated 
cone penetration- water content relationships in tillage research. Soil and Tillage Res. 
79: 51-62. 
20- Licht, M. A., Al-kaisi, M. 2005. Strip- tillage effect on seedbed soil temperature and 
other soil physical properties. Soil and Tillage Res. 80: 233-249. 
21- McMaster, G. S., Palic, D. B., Dunn, G. H. 2002. Soil management alters seedling 
emergence and subsequent autumn growth and yield in dry land winter wheat-fallow 
systems in the central great plains on a clay loam soil. Soil and Tillage Res. 65: 193-
206. 
22- Meyer, M., Beyer, H., Beyer, T. 2004. The type of seeder cells determines the 
efficiency of germinal center reactions. Bulletin of mathematical biology. 66: 25-41. 
23- Özmerzi, A., Karayel, D., Topakci, M. 2002. Effect of sowing depth on precision 
seeder uniformity. Biosystems. Eng. 82 (2): 227-230. 
24- Radford, B. J., Thorburn, P. J., Key, A. J. 1995. Enhancement of wheat 
establishment with modified sowing and fallow management techniques. Soil and 
Tillage Res. 36: 73-89. 



˻6˻˾

25- Radford, B. J., Nielsen, R. G. H. 1988. Soil compaction above the seed at sowing to 
increase crop establishment. Queensland. J. Of Agric. 45 (2): 105-113. 
26- Rainbow, R. 1994. Press wheels improve production. Farming Ahead. 28. April 
1994. 
 27- Rainbow, R. W., Dare, M. W. 1997. Summary of nitrogen and phosphorus fertilizer 
placement research 1993-1995 in farming systems developments in Adeliade. 
Cooperative research center for soil and land management. 128-129. 
 28- Rainbow, R. W., Slattery, M. G., Norris, C. P. 1994. Effects of seeder design 
specification on emergence and early growth of wheat. Agron. J. 5: 13-20. 
29- Raper, R. L., Reeves, D. W., Burt, E. C., Torbert, H. A. 1994. Conservation tillage 
and traffic effects on soil condition. Trans. ASAE. 37: 763-768. 
30- Tessier, S., Saxton, K. E., Papendick, R. I. 2003. Furrow opener and press wheel 
effects on seed environment and wheat emergence. Soil and Tillage Res. 39 (7): 547-
559. 
31- Tessier, S., Saxton, K. E., Papendick, R. I., Hyde, G. M. 1991. Zero-tillage furrow 
opener effects on seed environment and wheat emergence. Soil and Tillage Res. 21: 
347- 360. 
32- Vamerali, T., Bertocco, M., Sartori, L. 2006. Effects of new wide-sweep opener for 
no-till planter on seed zone properties and root establishment in maize: A comparison 
with double-disk opener. Soil and Tillage Res. 89: 196-209. 


