Does tillage increase frozen soil infiltration?
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Objectives

Wintertime land applications of manure are a longstanding practice in dairy agroecosystems, but may accelerate
runoff generation, hence surface nutrient losses. Our overall objectives are to: __ a ' A

1) quantify infiltration and runoff on frozen soils, and ' o " = = o WMMAWQLWA

2) identify key physical properties that drive differences in melt events relative to management practices. e = \V“\/
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Hypothesized Mechanisms
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= | 0.64 The complexities of frozen soil processes, snowpack dynamics, and the liquid manure matrix require a mechanistic
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£ field approach to evaluate the wintertime management practices in dairy agroecosystems. Surface depressional
£ 12 5 storage from conventional tillage reduced runoff volumes by increasing the infiltration time for meltwater, relative
1o B no tillage. Mid-winter applications of manure (i.e. in January) decreased albedo, which promoted runoff events.
Future research will investigate whether these applications also accelerate runoff by increasing the electrical

Figure 1. A) Six treatments combine conventional versus no tillage and the timing of manure

applications to isolate drivers of runoff on frozen soil: surface roughness and manure-snow A S|ve divider runoff collection system uses conductivity of snowpack, thereby depressing its freezing point. Results will inform manure management models

interactions. B) A schematic of measured field parameters to quantify the water-energy V-notch weirs to collect up to 15 cm events for (SurPhos, Snap Plus) and nutrient management regulations in Wisconsin.

balance; the runoff collection system is pictured to the right. water analysis and load cells to record flow rate.
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