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Abstract : In the era of sustainability, utilization of livestock wastes as soil amendment to provide micronutrients for crops is
very economical and sustainable. It is well understood that livestock wastes are comparable, if not better, nutrient sources for
crops as chemical fertilizers. However, the large concentrated volumes of animal manure produced from livestock operations
and the limited amount of available nearby agricultural land areas necessitated the need for volume reduction of these animal
wastes. Composting of these animal manures is a viable option for biomass and pathogenic reduction in the environment.
Nevertheless, composting also increases the potential loss of available nutrients for crop production as well as unwanted
emission of anthropogenic air pollutants due to the loss of ammonia and other compounds via volatilization. In this study, we
examine the emission of ammonia and nitrous oxide from swine manure windrows to evaluate the benefit of biomass reduction
in conjunction with the potential loss of available nutrients. The feedstock for the windrows was obtained from swine farm in
Kentucky  where  swine  manure  was  mixed  with  wood  shaving  as  absorbent  material.  Static  flux  chambers  along  with
photoacoustic gas analyzer were used to monitor ammonia and nitrous oxide concentrations during the composting process.
The results show that ammonia and nitrous oxide fluxes were quite high during the initial composting process and after the
turning of each compost pile. Over the period of roughly three months of composting, the biochemical oxygen demand (BOD)
decreased by about 90%. Although composting of animal waste is quite beneficial for biomass reduction, composting may not
be economically feasible from an agronomical point of view due to time, nutrient loss (N loss), and potential environmental
pollution (ammonia and greenhouse gas emissions).  Therefore,  additional  studies are needed to assess and validate the
economics and environmental impact of animal (swine) manure composting (e.g., crop yield or impact on climate change).
Keywords : windrow, swine manure, ammonia, nitrous oxide, fluxes, management
Conference Title : ICAEE 2014 : International Conference on Agricultural and Environmental Engineering
Conference Location : New York, United States
Conference Dates : June 05-06, 2014

World Academy of Science, Engineering and Technology
International Journal of Agricultural and Biosystems Engineering

Vol:8, No:06, 2014

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
gr

ic
ul

tu
ra

l a
nd

 B
io

sy
st

em
s 

En
gi

ne
er

in
g 

Vo
l:8

, N
o:

06
, 2

01
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/9
61

5.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 8(06) 2014 1

https://publications.waset.org/abstracts/9615.pdf

