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INTRODUCTION

Non-point source phosphorus (P) runoff from 
pastures fertilized with animal manures can lead to
accelerated eutrophication in lakes and streams.
Animal manures tend to have a low N:P ratio and
are applied based on nitrogen needs, hence P 
application is excessive. In pasture systems, 
manure is generally applied without incorporation, 
leading to increased levels of P near the soil 
surface. Continual application of animal manures for 
several years increases the soil P levels and leads 
to the threat of losses in surface runoff (Pote et al.,
1996). Edwards and Daniel have shown 
that poultry litter applications to pastures result in
relatively high P runoff at recommended rates with 
as much as 90% of the P runoff being in the soluble 
form. Soluble reactive P is very important due to its
direct to aquatic plants, whereas 
particulate P must undergo conversion to inorganic
phosphate before becoming bioavailable (Sonzongi 
et al., 1982). Because P is normally the limiting 
nutrient for eutrophication, concerns have arisen 
over animal waste applications (Schindler. 1977). 

Sharpley et al. (1993) stressed the importance of 
emphasizing management practices based on soil
P rather than N, particularly for soils susceptible to
P runoff. Several researchers have studied the 
relationship between soil test P and soluble reactive 
P (SRP) concentrations in runoff. This positive 
relationship has been observed concluding that the 
P content of surface soil directly influences the
amount of SRP in runoff from that soil (Schreiber et

1988; Sharpley et 1994, 1995; Pote et
1996, 1999). As a result, several states are
attempting to determine threshold soil test P levels 
above which animal manures may not be applied
due to increased risk of P runoff. 

Perhaps more importantly, is the levelof SRP that is
applied in animal manures, which is highly 
susceptible to surface runoff. Sauer et

suggested that for plots treated with poultry litter, the 
main factor affecting P concentrations in runoff is the
SRP present in the litter on the soil surface. Several 
other studies have also shown that SRP
concentrations in runoff are higher when runoff
events occur after manure is applied to the soil
surface (Edwards and Daniel, Shreve et

Sharpley, 1997). In these studies, rainfall 
was applied 1 day after litter application to small
plots.

Several management scenarios are available to
reduce the risk of P runoff. Aluminum sulfate (alum) 
additions to poultry litter have been shown to reduce
SRP concentrations in both litter and runoff (Moore 
and Miller, 1994; Shreve et 1995: Moore et al.,
2000). Shreve et al. (1995) reported that alum-
treated litter resulted in an 87% reduction in SRP
runoff concentrations compared to untreated litter. 
The addition of phytase enzymes to poultry and 
swine diets have also been shown to decrease
inorganic P levels in the manure (Nelson et 
,1971; Jongbloed and Kemme. 1990; Beers and
Jongbloed. 1992). The use of a low phytate corn 
variety et 1994) has also been used to
reduce P levels in manures (HAP, high available P 
corn). However, Moore et (1998) found no
statistically significant reduction in P runoff from 
plots receiving dietary manipulated poultry litter, 
although HAP corn and litter lowered 
P runoff by 22 and respectively. The timing
and frequency of rainfall events have also been 
shown to effect the quality of runoff water
(Westerman and Overcash, Edwards and
Daniel, Sharpley, 1997). Sharpley (1997) 
and Westerman and Overcash observed a 
decrease in P runoff with an increase in the length of 
time between applying manure and a surface runoff 
event. However, studies conducted on swine
manure by Edwards and Daniel found little 
effect on P runoff with time (up to 14 days).

Several different studies have observed various
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