University of Arkansas, Fayetteville

ScholarWorks @ UARK

Technical Reports Arkansas Water Resources Center

6-1-1987

Estimating Potential Ground and Surface Water
Pollution from Land Application of Poultry Litter

J. T. Gilmour
University of Arkansas, Fayetteville

D. C. Wolf
University of Arkansas, Fayetteville

P. M. Gale
University of Arkansas, Fayetteville

Follow this and additional works at: http://scholarworks.uark.edu/awrctr

b Part of the Fresh Water Studies Commons, Hydrology Commons, Soil Science Commons, and
the Water Resource Management Commons

Recommended Citation

Gilmour, J. T.; Wolf, D. C.; and Gale, P. M.. 1987. Estimating Potential Ground and Surface Water Pollution from Land Application of
Poultry Litter. Arkansas Water Resources Center, Fayetteville, AR. PUB128. 42

This Technical Report is brought to you for free and open access by the Arkansas Water Resources Center at ScholarWorks@UARK. It has been
accepted for inclusion in Technical Reports by an authorized administrator of ScholarWorks@UARK. For more information, please contact

scholar@uark.edu, ccmiddle@uark.edu.


http://scholarworks.uark.edu?utm_source=scholarworks.uark.edu%2Fawrctr%2F82&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.uark.edu/awrctr?utm_source=scholarworks.uark.edu%2Fawrctr%2F82&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.uark.edu/awrc?utm_source=scholarworks.uark.edu%2Fawrctr%2F82&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarworks.uark.edu/awrctr?utm_source=scholarworks.uark.edu%2Fawrctr%2F82&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/189?utm_source=scholarworks.uark.edu%2Fawrctr%2F82&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1054?utm_source=scholarworks.uark.edu%2Fawrctr%2F82&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/163?utm_source=scholarworks.uark.edu%2Fawrctr%2F82&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1057?utm_source=scholarworks.uark.edu%2Fawrctr%2F82&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholar@uark.edu,%20ccmiddle@uark.edu

Arkansas Water
Resources Center

ESTIMATING POTENTIAL GROUND AND SURFACE WATER
POLLUTION FROM LAND APPLICATION OF POULTRY LITTER

Research Project Technical Completion Report
Project G-1212-03

Authors

J.T. Gilmour, D.C. Wolf, and P.M. Gale, Department of Agronomy, University of
Arkansas, Fayetteville, Arkansas 72701

Publication No. PUB-128
June 1987

Arkansas Water Resources Center
112 Ozark Hall
University of Arkansas
Fayetteville, Arkansas 72701

Prepared for United States Department of the Interior



ESTIMATING POTENTIAL GROUND AND SURFACE WATER POLLUTION
FROM LAND APPLICATION OF POULTRY LITTER

J.T. Gilmour, D.C. Wolf, and P.M. Gale
Department of Agronomy
University of Arkansas
Fayetteville, AR 72701

Research Project Technical Completion Report

Project G-1212-03

The research on which this report is based was financed in part by
the United States Department of the Interior as authorized by the
Water Research and Development Act of 1978 (P.L. 95-467).

Arkansas Water Resources Research Center
University of Arkansas
223 Ozark Hall
Fayetteville, Arkansas 72701

Publication No. 128
June, 1987

Contents of this publication do not necessarily reflect the views and
policies of the U.S. Department of the Interior, nor does mention of
trade names or commercial products constitute their endorsement or re-
commendation for use by the U.S. Government.

The University of Arkansas, in compliance with federal and state laws
and the regulations governing affirmative action and nondiscrimination,
does not discriminate in the recruitment, admission and employment of
students, faculty and staff in the operation of any of its educational
programs and activities as defined by law. Accordingly, nothing in

this publication should be viewed as directly or indirectly expressing
any lTimitation, specification or discrimination as to race, religion,
color or national origin; or to handicap, age, sex, or status as a
disabled Vietnam-era veteran, except as provided by law. Inquiries con-
cerning this policy may be directed to the Affirmative Action Officer.



ABSTRACT

ESTIMATING POTENTIAL GROUND AND SURFACE WATER POLLUTION
FROM LAND APPLICATION OF POULTRY LITTER

In 1985, more than 750 million broiler chickens were produced
in Arkansas. During the same year over 15 million laying chickens
produced 3.6 million eggs. The waste products of these agricul-
tural production systems, poultry litter and manure, were about 1
million metric tons. As a result of land application of these
wastes, about 5,000 metric tons of ammonium N and 12,000 metric
tons of mineralized nitrogen were applied to Arkansas pastures in
1985. Manures contributed about 2-3 percent of the total. The
objective of this research was to quantify major components of
the nitrogen cycle which influence the ground and surface water
pollution potential and the proper use of poultry or hen manure
in a land application program. Both decomposition and N mineral-
ization of representative samples of surface applied hen manure
were evaluated. During the decomposition, N mineralization fol-
lowed two patterns. Initially, N mineralization was rapid and the
mineralized N plus initial inorganic N was converted to volatile
ammonia and Tost to the atmosphere. Later, one of two scenarios
appeared to be operative. If nitrification and denitrification
were small, then N immobilization Tikely occurred at a rate near
that of N mineralization resulting in only small increases in
inorganic N. Undigested feed was suggested as the immobilizing
agent. If nitrification and denitrification were large, then N
mineralization could have proceeded at expected rates and would
not be measured by the methods employed herein. 1In a practical
vein, the initial inorganic N and mineralized N in surface
applied hen manure has a Tow N fertilizer value and water pollu-
tion potential due to volatilization of N. If the manure is
incorporated or a rainfall event occurs soon after surface addi-
tion, more than 50 percent of the manure N could be available for
plant uptake and contamination of ground and surface waters.

J.T. Gilmour, D.C. Wolf, and P.M. Gale

Completion Report to the U.S. Department of the Interior, Geological
Survey, Reston, VA, June, 1987.

Keywords -- Nitrogen/Nitrate/N Mineralization/Nitrification/
N Volatilization
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INTRODUCTION

In 1985, more than 750 million broiler chickens were produced
in Arkansas. During the same year over 15 million laying chickens
produced 3.6 million eggs. The waste products of these agricul-
tural production systems, poultry litter and manure, were about 1
million metric tons. Most of the litter was applied to pasture
land directly as fertilizer or indirectly through cattle feeding
programs. Since a typical litter contains 0.5% ammonium N and 4%
organic N and about 30% of the organic N is mineralized during
the first month after application, about 5,000 metric tons of
ammonium N and 12,000 metric tons of mineralized nitrogen were
applied to Arkansas pastures in 1985. Manures contributed about
2-3 percent of the total mineralized N as they contain similar
amounts of organic N and approximately 4 times the amount of
ammonium N.

The nitrogen applied to pastures can be nitrified and enter
both ground and surface water supplies as the mobile and poten-
tially harmful form of nitrogen, nitrate N. 1In situations where
the amount of litter or manure applied is higher than pasture
requirements and weather patterns facilitate runoff and leaching,
nitrate contamination of ground and surface waters is possible.
In addition, high rates of poultry litter or manure can be toxic
to pasture grasses. An understanding of the components of the

nitrogen cycle which are operative in a land application program


















Table 4. Changes in inorganic-N with time in
the static system.

Day NH ;=N NO 3N

------ g N/kg manure ------

0 19.0 (6.8)" 0.02 (0.024)
1 21.5 (2.9) 0.17 (0.19)
3 25.6 (3.1) 0.31 (0.36)
6 29.8 (6.0) 0.31 (0.36)
10 32.9 (4.6) 0.22 (0.29)
14 33.4 (8.9) 0.05 (0.18)
21 30.7 (5.3) 0.10 (0.39)
49 27.6 (7.3) 1.45 (2.26)

*
Standard deviation
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water pollution potential due to volatilization of N. If the
manure is incorporated or a rainfall event occurs soon after sur-
face addition, more than 50 percent of the manure N could be

available for plant uptake and contamination of ground and sur-

face waters.
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