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Materials and Methods
A set of five active broiler houses in North Carolina were
sampled to measure gaseous emissions (NH3, H2S, CH4, N2O,
CO2, and VOCs) using headspace flux gas samples. Liquid
extraction was used to quantify less volatile organic species
associated with odorous emissions in the litter.

Broiler litter is a valuable fertilizer but can also be a source
of odorous and GHG emissions during broiler production,
storage, and land application phases. This study seeks to
quantify the magnitude of emissions associated with in-
house broiler litter, and estimate variability across farms.
Finally, the study screens litter parameters, such as litter
age and chemical composition, for gas emission predictors.
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Data Analysis & Results
H2S emissions were very low (< 0.01 ppm) and did not produce statistically significant observations. There was a wide range
of emissions from the litter samples for different gases: 146-555 ppm NH3, 1.5-22 ppm N2O, 4,077-50,835 ppm CO2, and 9.1-
43.3 ppm CH4. The differences between litter properties in Table 1 accounted for 86%, 81%, 76%, and 84% of the variability
in NH3, N2O, CO2, CH4 observations between farms, respectively. NH3 was most impacted by pH (R2 = 0.78, p < 0.01), CH4 by
C:N (R2 = 0.74, p < 0.01), and CO2 and N2O by moisture content (R2 = 0.7-0.8, p < 0.01).

Conclusions

Next Steps

In the immediate future, the dataset would benefit from a
larger sample size to increase the statistical power of the
analysis. This study would also benefit from understanding
how litter management strategies (de-caking, clean-out,
storage) can help minimize emissions. Greater objectives
from this study are to develop effective odor and
emission abatement methods and materials based on the
characteristics of the litter.
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G: detected in gaseous phase
L: detected in liquid phase
* : odorous

- Increases in litter moisture and pH are linked to
significant increases in NH3 emissions (the biggest
contributor of odor from poultry production). This is due
to the following:
- Moisture shifting the environment towards

anaerobic conditions,
- Water supports urea hydrolysis, forming NH4

+, and
- pH higher than 9.3 shifts the NH3 - NH4

+ equilibrium
towards NH3 volatilization.

- Decreased ash content due to an increase in organic
matter reduces material susceptibility to emission
volatilization

- There still remains 15-25% of the variability in emissions
unexplained beyond moisture content, ash content, pH,
C:N, and litter age, possibly due to do with differences in
litter management strategies between farms

Litter property CH4 CO2 NH3 N2O

Moisture content ↑↑ ↑↑ ↑↑ ↑↑

Ash content ↓ ↓↓ ↓ ↓

pH -- -- ↑↑ --

Total C ↓↓ ↓ ↓ ↓

Total N ↑↑ ↑ -- ↑

Age ↑↑ ↑ ↑ ↑

↑↑ = strong positive correlation, R > 0.6
↑ = weak positive correlation, 0.3 < R < 0.6

-- = no correlation, -0.3 < R < 0.3
↓ = weak negative correlation, -0.6 < R < -0.3
↓↓ = strong negative correlation, R < -0.6

Litter property Farm 1 Farm 2 Farm 3 Farm 4 Farm 5

Moisture content 26.7% 20.0% 23.2% 19.8% 25.6%

Ash content 18.4% 18.1% 17.4% 20.3% 13.9%

pH 8.27 8.06 8.01 8.29 8.36

Total C (%DM) 27.8% 30.9% 29.3% 29.3% 29.9%

Total N (%DM) 3.3% 3.3% 4.6% 4.1% 4.4%

Litter Age (year) 3-5 2.5 1.5 2 2

Farm 1 Farm 4Farm 3Farm 2 Farm 5

Farm 1 Farm 4Farm 3Farm 2 Farm 5
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Table 1. Average Broiler litter characteristics 
Table 2. Correlations between litter characteristics 

and gaseous emissions

Figure 1. Experimental setup and procedure 
Figure 2. Average litter gas fluxes for methane (CH4),
ammonia (NH3), and nitrous oxide (N2O) after 1 hour
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What are the magnitude of emissions?
What are the litter characteristics?

Compare/contrast emissions and 
litter properties between farms

Cause/effect relationship between 
properties and emissions.
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