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ABSTRACT:

The USDA Natural Resources Conservation Service has proposed the Soil Conditioning Index (SCI) to predict the consequences of management actions on the state of soil organic carbon (SOC), a soil quality indicator. The index was developed based on research in humid, temperate, loamy soils but has not been tested for many other conditions. In this project, we determined the effects of management on SCI, SOC, and other soil properties in semiarid, hot, sandy soils located in the Southern High Plains of western Texas. Agroecosystems studied included native rangeland, conservation grassland, cotton (Gossypium hirsutum L.) and wheat (Triticum aestivum L.) rotations, and high-residue forage sorghum (Sorghum bicolor L.). The sites included irrigated and dryland conditions under conventionally tilled and no-tillage practices. Mean SCI values varied from -1.49 for conventionally tilled dryland cotton to 2.15 for the conservation grassland. All native rangelands and conservation grasslands and no-tillage fields (dryland and irrigated) had positive SCI values, which indicates increasing organic matter levels. In contrast, all of the conventionally-tilled cotton fields had negative SCI values, indicating decreasing organic matter levels. The SCI was most strongly correlated with the residue equivalent value (r = 0.68) as estimated in the Revised Universal Soil Loss Equation but based on measured values and particulate organic matter carbon, POM-C (r = 0.57). The SCI showed which fields had the highest levels of POM-C and which fields used no-tillage or limited tillage from fields that had been aggressively tilled. Additional research is needed to adjust the SCI subfactors to better relate the index with SOC.


Footnotes
	Ted M. Zobeck is a research soil scientist for the USDA Agricultural Research Service (ARS) in Lubbock, Texas. James Crownover is a retired agronomist and Monty Dollar is a retired agronomist for the USDA Natural Resources Conservation Service in Lubbock, Texas. R. Scott Van Pelt is a soil physicist for the USDA ARS in Big Spring, Texas. Veronica Acosta-Martinez is a soil microbiologist and biochemist for the USDA ARS in Lubbock, Texas. Kevin F. Branson is a soil fertility specialist at Texas A & M University in Lubbock, Texas. Dan R. Upchurch is a southern plains area director for the USDA ARS in College Station, Texas.

	Copyright 2007 by the Soil and Water Conservation Society
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