Effects of tillage operation on physical and chemical characteristics of soil
profile affected by three crops

Abstract

In order to investigate the effects of tillage operations on physical and chemical properties of
different soil layers that planted with three crops, a field experiment was conducted as split-split plot
based on a randomized complete block design with three replications at the Agricultural Research
Station, Ferdowsi University of Mashhad during growing season of 2009-2010. Three tillage
operations including conventional were moldboard, disc and leveler, medium such as chisel, disc and
leveler and minimum including disc and leveler, three crops such as barley, canola and wheat and
three soil depths including 0-10, 10-20 and 20-30 cm considered as main, sub and sub-sub plots,
respectively. Measured traits were pH, EC, organic carbon (OC), organic matter (OM), total nitrogen,
available P and available K and bulk density (BD) of soil. Results showed that the simple effect of
tillage operation was significant on all soil traits except pH. Also, all soil physical and chemical
characteristics significantly affected by simple effects of crop type and sampling depth and their
interaction effects. Conventional tillage enhanced total nitrogen and reduced OC, OM, BD and
available P and K of soil. Canola increased OC, OM and BD of soil more than wheat and barley. By
increasing sampling depth OC, OM, pH, EC and total nitrogen and available K and P of soil were
decreased and BD was enhanced. The highest OC and OM of soil were observed for minimum tillage
and canola with 0.14 and 0.24% and the lowest was for conventional tillage and wheat with 0.06 and
0.11%, respectively.
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Table 1- Physical and chemical characteristics of soil before the experiment
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Table 2- Variance analysis (comparison means) of tillage and crop types on physical and chemical characteristics of soil different layers
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Table 3- Mean comparison for simple effect of operation tillage, crop type and sampling depth on soil physical and chemical characteristics
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* Means with the same letter(s) in each column and for each component have not significantly difference based on Duncan’s test (p<0.05).
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