Objectives:

Please refer to the attachment ‘methods.doc’  where specific  projects from collaborators are presented in more detail under each objective.

1. Enhance cropping, grazing, and feeding management systems to improve animal nutrient utilization and reduce nutrient excretion. .  (Muck, ARS,WI; Fick, Cornelll, Dou, UPenn; Kohn, UMD; Knowlton, VaTech; Harrison, WA;Combs, WI; Mohtahr, Purdue; Rotz, ARS,PA; Sanderson, ARS;Felton, Wva)

Several projects are proposed that will measure N and P dynamics from various feeding programs or cropping systems for dairy and beef cattle production.  Studies that investigate strategies to reduce N losses in forages during ensiling (Muck, ARS,WI), the impact of climate and forage maturity on N losses (Fick, Cornell) and nutrition studies that investigate relationships between feeding and losses on N or P (Dou, UPenn; Kohn, UMD; Knowlton, VaTech; Harrison, WA;Combs, WI; Mohtahr, Purdue; Rotz, ARS,PA; Sanderson, ARS;Felton, WVa) are planned.The outcomes of these experiments will be incorporated into models such as IFSM and GRASIM, to better understand the relative impacts of cropping, feeding systems or feed storage options on whole farm N and P flow.   

2. Evaluate and develop efficient animal, manure, and cropping systems for reduced nutrient flow, cycling, transformation and loss to the environment. (Rotz, ARS,Pa; Herbert, UMass, Dou, UPenn,;Miller, UT; Harrison, WA; Powell, WI; Moreira, LA; Erickson, NE; Knowlton, VaTech)

Several studies will provide data and mathematical relationships needed to further develop whole farm nutrient models (IFSM).  The research will study effects of manure on nutrient leaching under different cropping and pasture systems (Herbert, UMass, Dou, UPenn, Miller, UT; Harrison, WA; Powell, WI, and indices in manure that best predict nitrogen and phosphorus flows (Dou, UPenn, Knowlton, VaTech, Moriera, LA, Herbert, UMass)..

Refinements will be made to the Integrated Farm System Model (IFSM) to improve the prediction of nitrogen and phosphorus losses from farms (Rotz-ARS, PA). Relationships for nitrogen loss during manure handling, developed from theoretical relationships for ammonia volatilization, will be refined and implemented as new components in the whole farm model.(Kohn, MD, Knowlton, Va Tech, Rotz, ARS,Pa).  Relationships for predicting erosion and phosphorus movement from fields will also be developed (Herbert, UMass ,  Dou,UPenn) and integrated with the farm model. Simulated representative farms will be used to evaluate the robustness of these new components over a wide range of conditions. Cropping systems, feeding strategies, and manure handling techniques will be evaluated with the revised farm model to determine their long-term impact on nitrogen and phosphorus losses as well as farm profitability. Data needed for these refinements will be provided by the project collaborators and additional published research.

Because the full extent of N and P leaching and runoff may not be known for complex cropping systems and due to inappropriate water sampling methods an assessment of leaching of nutrients from manure will be made at multiple research locations (MA, UPenn, UT, WA, WI). Experiments will include crops common to dairy and beef farms such as corn silage, alfalfa, and forage grasses. Leaching and runoff of N and P will be examined using various soil water samplers including suction cups, zero tension pans, wick pans, and new passive pan samplers. Both leaching from crop systems and a comparison of soil water sampling methods will be made and will result in information for refining and validating existing models. Data collected will provide a relatively complete picture of input (application), production output (crop harvest), soil accumulation and loss in each season (spring, summer, fall, winter), and partition potential losses (leaching, runoff) under different tillage, cropping, and grazing systems and various weather conditions.

3. 
Refine, evaluate, and apply integrated quantitative models of dairy and beef farms to predict profitability and nutrient losses to the environment. (Rotz, ARS, PA;Rayburn, WV, Karsten UPenn;Grabber, WI; Moriera, LA;Mohtahr, purdue; Randhir, UMass),

The proposed research in the preceding sections quantifies nitrogen and phosphorus flows in whole farm systems, and attempts to measure the impact of management practices and strategies on nutrient flows within beef and dairy farms.  These data will be integrated into field and whole farm models (IFSM, GRASIM; Rotz, ARS,Pa and Mohtar, Purdue), which will then be used to predict environmental effects of cropping, harvest, feeding and manure management decisions.  Refinement, evaluation and application of these models is a critical component of this project.

4.  Develop science-based tools and educational materials to promote environmental stewardship in US dairy and beef industries:

Please refer to Objective 4: (Outreach) in the attachment ‘Methods.doc’, for specific outreach plans and activities. . Various workshops and seminars will be held in respective states aimed at highlighting the integrative nature of nutrient management on farms. Simulation results on the environmental effects of farm management will be widely distributed through producer conferences, scientific meetings and journal articles.  Intended partners will include producers and producer organizations, state extension service, state and federal agricultural and environmental agencies, NRCS field staff, undergraduate and graduate education, agricultural professionals, and elected officials.

