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ABSTRACT:

Nitrate-nitrogen (NO3-N) movement from agricultural land into surface water and groundwater is a serious environmental problem on soils derived from limestone in southeastern Pennsylvania. Pollution of groundwater with nitrates in this region is associated with high animal density, which leads to excessive manure-N application on field corn grown for grain and silage on dairy farms. Soil macropores or cracks are an important factor in determining the rate and depth of movement of water and solutes. This field investigation was conducted to characterize the movement of water and solutes in soils with dual pore systems using bromide as a tracer under saturated conditions. Infiltration rates and bromide transport were measured using double-ring infiltrometers on Duffield silt loam (fine-loamy, mixed, mesic Ultic Hapludalf) and Clarksburg silt loam (fine-loamy, mixed, mesic Typic Fragiudalf) in southeastern Pennsylvania. The lowest infiltration rate was 1.2 cm/hr and the highest was 33.5 cm/hr, with a mean of 11.2 cm/hr and coefficient of variation of 81%. The distribution of bromide tracer in the soil profiles was highly variable. A mean recovery of applied bromide tracer in the soil profiles was 50%. The mean value relates well with results for nitrate monitoring in soil profiles over the winter and early spring months, which indicated that about 50% of the NO3-N remaining within the soil profile in the fall was still present in the profile when the soils reached field capacity in the spring. The data provide strong evidence that the properties of limestone soils in southeastern Pennsylvania result in preferential movement of water and tracer through soil macropores. Because NO3-N has been shown to move similarly to bromide in soils, the results indicate that NO3-N contained in irrigation water or fertilizer solutions added to soils could result in preferential movement of NO3-N from the root zone to groundwater under saturated conditions. However, rainfall received during the year when the soil is at or near saturation can also be expected to provide substantial groundwater recharge without substantial leaching of nitrate in these soils.


Footnotes
	J. D. Jabro is a research associate, E. G. Lotse is a senior research associate, and D. E. Baker is a professor, Department of Agronomy, Pennsylvania State University, University Park 16802. K. E. Simmons is a research chemist with the Tennessee Valley Authority, Muscle Shoals, Alabama 35661. This article is a contribution from the Environmental Resources Research Institute and Department of Agronomy, Pennsylvania State University. The authors thank Mary Kay Amastadi and Leon Marshall for technical assistance, Robert Dobos for profile descriptions and soil classification, and Donald Robinson and the farm owners and operators for their cooperation in the field experiments. This research was financed in part with funds provided by the U.S. Geological Survey, as authorized by the Water Research Act of 1984.

	Copyright 1991 by the Soil and Water Conservation Society
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