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ABSTRACT

Land application of broiler litter can cause changes in
surface runoff quality. While elevated concentrations of N
and P have been observed in surface runoff from broiler
litter amended fields, impacts of other nutrients in broiler
litter such as Ca, K, Mg, Mn, Cu and Zn have not been
identified. A study was conducted on a 4% slope during
1991-1993 at Belle Mina, Alabama on a Decatur silty clay
{clayey, kaolinitic, thermic Rhodic Paleudults) to determine
the effects of broiler litter (BL) on seasonal transport losses
of nutrients and metals in surface water. A com (Zea mays
L.) - winter rve (Secale cerale L.) cropping system was
fertilized with either: 1) 9 Mg BL ha! (BL9), 2) 18 Mg BL
hal (BL18), or 3) commercial fertilizer at the recommended
rate (F). Sediment nutrient concentrations of K, Mg and
Mn, and seasonal transport losses of sediment Mn were
highest under F during the second cormn season. Dissolved
nutrient concentrations of Ca, K and Mg were highest under
BL18 during the second corn season. It appears BL impacts
water quality through dissolved nutrient losses, while F
poszes more of a threat via sediment nutrient losses.

INTRODUCTION

Water quality becomes a concern when using broiler litter
as a mutrient source. Broiler litter application has increased
N and P levels in surface runoff and is well documented
(Westerman et. al., 1983; McLeod and Hegg, 1984;
Edwards and Daniel, 1993). Long-term and relatively
short term applications of broiler litter results in high
concentrations of K, Ca, Mg, Mn, Cu and Zn in the soil
surface (Liebhart, 1976; Morrison, 1969; Kingery et.al,
1993, 1994) and may contribute to nutrient losses via
nutrient losses via runoff. Recent studies have addressed
metal losses in runoff from pouliry litter applications
{(Edwards et. al., 1997; Moore et. al., 1998), but were
conducted on small plots and may represent worse-cazse
scenario. The objective of this study was to determine loss
of nutrients and heavy metals via surface runoff on field
plots amended with broiler litter.

METHODS

¢ Location: Tennessee Valley Substation,
Belle Mina, Alabama

+ 4% slope

+ Three treatments:
Broiler Litter at 9 Mg ha! (B1L9)
Broiler Litter at 18 Mg ha! (BL18)
Commercial Fertilizer at the
recommended rate (F)

+ Plot size = 0.1 ha

+ Samples collected after each runoff producing
storm.

+ Samples frozen until analyses

+ Samples filtered through a 0.45um filter

+ Sediment on filter retained for elemental
analyses.

¢ Diszolved and sediment nutrients analyzed for
Ca, K, Mg, Mn, Cu and Zn (ICAP 9000,
Thermo Jarrell Ash, Franklin, MA).

TABLE 1. Selected characteristics of broiler
litter applied on a drv weight basis at the site.

TABLE 2. Seasonal transport losses of sediment and flow-weighted
concentrations of sediment from surface water as affected by soil
amendment applications.

CONCLUSIONS

The results of this study indicate differences due to fertilizer
applications occurred most often during corn growing seasons.
This is attributed to the period of limited or no soil cover after
fertilizer application while cormn is establishing itself. Litter
decreazed sediment flow-weighted concentrations
during the second corn growing season. Seasonal transport losses
from all constituents decreased during rye growing seasons (data
not shown). Excluding Ca, flow-weighted concentrations of all
nutrients from all treatments provided adequate levels to support
It appears, however, that commercial fertilizer
impacts water quality through sediment logses, while BL18 poses

treatments

algae growth.

more of a threat through dissolved nutrients.
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TABLE 3. Sediment flow-weighted concentrations in runoff water as
affected by soi1l amendment applications.

Parameter Soil Amendment Com 171 Ryvel§ Corn 29 Rye 2#
--------------------- mg I-1--------m-mmemooeeee
Sediment Ca F 0.66 0.24 0.77 0.44
BL9 0.66 0.29 0.52 0.57
BL1& 1.32 0.24 0.89 0.64
LSD 0.10 NSTT NS 0.05 NS
Sediment K F 0.48 0.25 1.25 0.83
BL9 0.41 0.31 0.84 1.13
BL1& 0.45 0.29 0.68 1.12
LSD 0.10 NS NS 0.34 NS
Sediment Mg F 0.47 0.53 0.54 1IBDL
BL9 0.44 0.50 0.39 BDL
BL1& 0.80 0.55 0.30 BDL
LsSD0.10 NS NS 0.04 NS
Sediment Mn F 0.86 0.20 0.73 BDL
BL9 0.50 0.20 0.36 BDL
BL18 1.50 0.23 0.29 BDL
LSD 0.10 NS NS 0.19 NS
Sediment Cu F 0.01 BDL 0.01 BDL
BL9 0.01 BDL 0.02 0.01
BL1& 0.01 BDL 0.01 0.01
LSD 0.10 NS NS NS NS
Sediment Zn F 1.34 0.23 1.16 BDL
BL9 1.41 0.27 0.84 BDL
BL1& 2.12 0.21 0.81 BDL
LSD0.10 NS NS NS NS

TF=commercial fertilizer, BL9=9 Mg broiler litter ha-1, BL.18=18 Mg broiler litter ha-1
1 Corn grown March to September 1991

§Rye grown September 1991 to March 1992

f[Corn grown March to September 1992

#Rye grown September 1992 to March 1993

T TNot Significant at the 0.10 level of probability

11IBDL (Below Detection Limits)

#Rye grown September 1992 to March 1993
TTNot Significant at the 0.10 level of probability

TABLE 4. Dissolved nutrient flow-weighted concentrations in runoff water
as affected by soil amendment applications.

Parameter Soil Amendmentt Com 11 Ryvel§ Corn 29 Rye 2#
-------------------- mg I-1-----=mmmmmcmmmmeaae
Dissolved Ca F 5.84 1.77 5.09 2.56
BL9 5.80 1.65 6.10 5.13
BL1& 8.44 1.80 10.95 4.64
LSD 0.10 NSTT NS 3.97 NS
Disgsolved K F 4.76 3.55 525 4.42
BL9 6.05 3.45 7.97 6.75
BL1& 13.99 3.49 16.06 7.52
LSD 0.10 NS NS 3.31 NS
Dissolved Mg F 0.72 1.43 0.78 11BDL
BL9 0.76 4.35 1.10 BDL
BL18 1.56 1.79 2.71 BDL
LSD0.10 NS NS 0.56 NS
Dissolved Mn F 0.09 0.01 0.18 BDL
BL9 0.10 0.02 0.03 BDL
BL18 0.29 0.02 0.16 BDL
LSD 0.10 0.07 NS NS NS
Dissolved Cu F 0.03 EDL 0.04 0.16
BL9 0.05 BDL 0.01 0.19
BL18 0.10 0.01 0.02 0.13
LSD 0.10 NS NS NS NS
Dissolved Zn F 0.61 0.25 0.71 BEDL
BL9 0.48 0.29 1.04 BDL
BL138 0.36 0.32 0.72 BDL
LSD0.10 0.15 NS NS NS

TF=commercial fertilizer, BL9=9 Mg broiler litter ha-1, BL.18=18 Mg broiler litter ha-1
1 Corn grown March to September 1991

§Rye grown September 1991 to March 1992

f[Corn grown March to September 1992

#Rye grown September 1992 to March 1993

TTNot Significant at the 0.10 level of probability

11BDL (Below Detection Limits)
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