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3- Soil quality
4- Least limiting water range
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2- Soil moisture curve
3- Soil resistance curve
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1- Index of soil physical quality
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1- Micropenetrometer
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Abstract

Least limiting water range (LLWR), a proposed soil physical quality index, is the range of soil water content
at which plant growth is least limited by water potential, aeration and soil mechanical resistance. The slope of
the soil water retention curve at its inflection point (Si) is also considered as a soil physical quality index which
controls important soil physical behaviors. The purpose of this study was to assess the effects of electrical
conductivity (EC) and sodium adsorption ratio (SAR) of the prepared solutions as irrigation water on LLWR and
Si in two clay loam and sandy loam soils under laboratory conditions. The treatments consisted of applying
irrigation waters with three levels of EC (0.5, 4 and 10 dS m-1) and four levels of SAR (1, 5, 15 and 25). Soil
columns were arranged and irrigated with the prepared solution for 12 weeks during six wetting and drying
cycles. At the end of this period LLWR, S; and soil aggregate stability indices including MWD, WAS, DC and
saturated hydraulic conductivity (Ks) were measured. Analysis of variance showed that the effect of soil texture,
SAR and EC on LLWR was significant (P<0.01) and increase in SAR and EC lead to decrease in LLWR.
Increase in SAR from 1 to 25 resulted significant (P<0.01) decrease in Si index while Si remained unaltered by
EC of the irrigation water. DC, WAS and Ks than two indicators LLWR and Si most affected by irrigation water
EC and SAR.
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