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Background:   

Manure management has received environmental scrutiny in recent years due to potential nitrate contamination in ground and surface waters, and more recently due to similar concerns with phosphorus. Increased recovery and recycling of manure phosphorus by crops on dairy farms is needed to minimize environmental problems. Precise management of P nutrition in dairy cattle to optimize performance and minimize P excretion is also crucial. However, with increasing manure production per unit of cropland available for its disposal, animal waste has become one of the major sources of N and P pollution from agricultural sources. Perennial cool-season grasses provide alternative land area for in-season manure applications. Spring application of animal manure should maximize efficiency of manure nutrients applied to perennial grass stands, but the impact of manure applications at other times of the year on yield, forage quality, and nutrient recovery is not clear. These studies were designed to assess the relative impacts of N fertilization and manure application on yield, quality and nutrient utilization by perennial grasses. This information should be useful for refining CAFO guidelines for responsible nutrient management practices on dairy farms.
Methods:   

Our objective is to investigate the effect of manure timing on orchardgrass yield, quality and nutrient utilization under an intensive 3-cut management system. In the spring of 2003, 6 replicates of 9 different treatments were established in a field of Pizza orchardgrass at the Willsboro farm (Table 1). These treatments were designed to determine the impact of timing of manure applications, compared to recommended N fertilizer application.

Plots were harvested on June 2, July 12 and Oct. 6, 2006. In 2006 dry matter yield was determined and samples taken for forage quality analysis. Standard soil samples were taken in 2006, as well as deep soil cores in the fall for nitrate analysis. Deep core samples are still undergoing analysis.

Results:     

Spring harvest was later than normal, with very high yields and correspondingly lower forage quality. All manure treatments were numerically higher yielding than the commercial N treatment in the spring, this was also true for the total annual yields (Table 1). Treatments with manure application late during the previous year consistently had somewhat higher yields in the spring of 2006, compared to treatments without a late season manure application. After 4 years of application, it does not appear that split application of manure results in any increased yield over a single manure application. 
Slightly delayed spring harvest had a much greater effect on forage quality of manure treatments compared to the commercial N treatment. Crude protein was very low in manure treatments, almost as low as the check plots (Table 2). In general, commercial N application results in higher CP values, but lower yields. Fiber digestibility values for spring harvest also reflect the late harvest date (Table 3). Fiber digestibility averaged 77% for 2005 spring harvest and 65% for 2006 spring harvest. As is generally the case, unfertilized checks were higher in fiber digestibility in the spring than fertilized treatments. Fiber digestibility in the fall was predictably low, with no differences in NDFD among all manure treatments. 
Conclusions/Outcomes/Impacts:   

After four years of manure applications to orchardgrass it appears that manure timing does not significantly impact dry matter yield. Over half the manure treatments are now yielding statistically higher than recommended N fertilized plots. It remains to be seen if manure treatment effects have stabilized, or if another year of manure applications will push all manure treatment yields higher than recommended commercial N rates. The impact of late season manure application on soil nitrates going into the winter has yet to be determined.
Outreach:  

This is a long-term study that is not yet completed. Preliminary results have been reported in statewide extension meetings. Final results will be developed into one or more agronomy factsheets and posted on websites. 
Next steps if results suggest continued work is needed in the areas of research, demonstration and/or education. 

Although this project has been funded for 4 years and we were told it is time to move on to some form of on-farm trials, the fact remains that the final impact of treatments in this experiment is not yet clear. It will take at least another season of manure applications to clarify treatment differences. Therefore, we are continuing the experiment unfunded through 2007 and at least the spring of 2008 to properly evaluate treatments.
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