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 I|» s#�!�+Rimik Cp20|� Ã{Z¨f�Y "Zf06K¿Y �*�¯ dyZ� .AÃ|~¿!� !�~+ ,~6$» /~Ë ! E!�~<» /~Ë '»Z~� ÃZKf~�{ 5ËY
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1 Penetration Measurements 
2 Penetrometer 
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I!|L1.É�Z : ÄËZje sËZf¿ I!Y 3%R �{ Ê&!�<» kyZ� Ä] Ä&*]�» DZRx&Y)10-0�f%$f¿Z� (

Source DF MS F value Pr>F 

rep 2 70/777778 0/86 0/4361 

a 2 322/194444 3/92 0/0349 

b 1 2116/000000 25/77 0/0001 

C 1 11/111111 0/14 0/7165 

a*b 2 42/250000 0/51 0/6048 

a*c 2 308/027778 3/75 0/0396 

b*c 1 128/444444 1/56 0/2242 

a*b*c 2 136/861111 1/67 0/2118 

I!Y 3%R �{ Ê&!�<» kyZ� Ä] E*]�» F¿ZË�Y! ÄËZje sËZf¿)10-0�f%$f¿Z� (Ê» "Z�¿ fZ~y d]*&� ÉZ9�Z%$e Ä¯ |9{
 d�Y Ã{�¯ {ZjËY É�Y{ Ê#.» 8xfyY �*f¯Y�e �*^R DZ.+{ {Y|.e !.Ê» 5ËY�]Z#] Zy d]*&� Ä¯ d¨B "Y*e IZ~%fuY Z~] f95%DY�~ Y

 d�Y Äf�Y{ Ê&!�<» kyZ� �Y|4» �] É�Y{ Ê#.» .Ê~&!�<» kyZ~� 5$~$.e �{ Ê%=» '»ZR fZy d]*&� \6�» 5ËY Ä] ÄL*e Z]
 d�Y Ã{*] .Ã{*] �*f¯Y�e �*^R DZ.+{ {Y|.e A�Y{ Ê#.» �f»Y�Z? 5$»!{)�Z] Ä� ! /Ë (Ê&!�<» kyZ� �Y|4» �] É�Y{ Ê#.» DY� Y Ä¯

 d�Y Äf�Y{ .�Ê~» �*~f Ȳ�e É!��~$? dR�~� ! fZy d]*&� \$¯�e d�Y Ã{*] �Y{ Ê#.» Ä¯ Ê6»ZR 5$»* M�~� �{ Ä~¯ |~�Z]5%
Ê» �Y{ Ê#.» 8xfyY |�Z].

I!|L2.i!{ 3%R �{ fZy É�9Z| •*U<» Ê-ZK\ Ä] E*]�» DZRx&Y É�Z»: ÄËZje sËZf¿)20-10�f%$f¿Z� .(

Source DF MS F value Pr>F 

rep 2 0/00428475 1/25 0/3069 

a 2 0/01564239 4/55 0/0222 

b 1 0/00059130 0/17 0/6823 

C 1 0/01554593 4/52 0/0449 

a*b 2 0/00282669 0/82 0/4523 

a*c 2 0/00135616 0/39 0/6786 

b*c 1 0/00355017 1/03 0/3204 

a*b*c 2 0/00536400 1/56 0/2323 

*U<» Ê-ZK\ É�Z»: ÄËZje Ä] E*]�» sËZf¿ i!{ 3%R �{ É�9Z| •)20-10("Z�~¿ d~]*&� ÉY�] Y� É�Y{ Ê#.» 8xfyY
Ê» |9{ .Ê» "Z�¿ sËZf¿ 5ËY Ê» d]*&� Ä¯ |9{ |~�Z] i!{ 3~%R �{ fZ~y @¯Y�e 5$$.e �{ Ã|##¯ 5$$.e '»ZR /Ë ÊËZ=#e Ä] |¿Y*e .

'C� �{ Ä¯ �*�¿Z%9)2(3%R �{ É�9Z| •*U<» Ê-ZK\ DY�$$he 5Ë�f�$] |Ë{�B Ã|9Z�» Z$¿15-10Ê» uZ¨eY �f%$f¿Z� |f+Y.

Ã{Y{ ÄËZje �{i!{ 3%R ÉY�] �f»!�f#? Ä] E*]�» ÉZ9)20-10�f%$f¿Z� (|~»: d�{ Ä] I!Y 3%R Ä] Ä]Z�» ÊjËZf¿ AfZy .
|~¿{�¯ {Z~jËY Ê~&!�<» kyZ� �Y|4» �] É�Y{ Ê#.» DY� Y �*f¯Y�e �*^R DZ.+{ {Y|.e ! Êf]*&� ;6f<» r*�� .i!{ 3~%R sËZ~f¿

 ËZf¿ Ä]Z�» Ê» I!Y 3%R sÊ» F? |�Z] fZ~y @¯Y�~e 5$~$.e �{ Ê6~7Y '»ZR !{ �*f¯Y�e �*^R DZ.+{ {Y|.e ! d]*&� Ä¯ d¨B "Y*e
Ê» d�Y Äf�Y|¿ Ê&!�<» kyZ� �] É�Y{ Ê#.» �$ Ze ÊËZ=#e Ä] É!��$? dR�� Ê-! |#�Z].
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Abstract 
 Agricultural soil compaction is one of the major problems and important factors in 

decrease product yield, because in lately years appearance large tractors and increase tractor 
passes in filed. In this study investigated the impact of the effect of number of tractor passes 
(M.F.285 tractors that are major tractors in Iran in two level, one and three), travel speed (low 
and average) and the effect of soil moisture content (PL,0.8PL and 0.6PL) on soil compaction in 
Urmia university agricultural filed using soil penetration resistance(PR) and bulk density as soil 
compaction indicators  in 1384. 

 Filed tests were performed factorial design with one major factor and three repeat. 
Result analyzed in three depths (0-10, 10-20, 20-30 cm). The result show that soil moisture 
content and tractor passes in  0-10 cm and 10-20 depths affected  CI at the 0.05 level although 
differences were not significant for 20-30 cm depth. BD was affected of Soil moisture content 
only at 10-20 cm depth. The result show that maximum change in compaction happened in 10-
15 cm below soil surface and not detected large change below 20 cm, because this tractors are 
not very massive. Thus hard pan will not construct by this tractors. The result show that soil is 
very sensitive for compaction in plastic limit moisture, thus in this range of moisture content 
must not very used of tractors. 

 

Keyword: moisture content, compaction, tillage, cone index, bulk density. 


