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Objectives:

1. Measure and compare N,O emissions over a two year period of non-fertilized
turfgrass and turfgrass fertilized with either an organic or a synthetic fertilizer
containing similar proportions of water soluble and slow release forms of
nitrogen.

The study has progressed on
schedule and within budgetary
expectations. The two year data
collection period was successfully
completed on 15 May 2013. On 1
October 2013, we began utilizing
the funding support from the USGA
to finance the graduate student
responsible for the research project
through the date of 31 December
2013. The remaining funds will
support manuscript submission and
graduate student travel to present
the results of the research project.
We have completed a first draft of
the manuscript and journal
submission is anticipated before 1
January 2014. A poster to present
the results of the study will also be :
presented on 4th of November at the [ e
2013 ASA, CSSA, SSSA Annual S AN
Meeting in Tampa, FL.

The N,O fluctuations of treatments Figure 1. INNOVA 1412 photoacustic field gas-monitor and collec-
observed ranged from 10 to 1800 pg tion chamber used to measure N20O flux from non-irrigated stands
N m-2 h-1 during the 2-yr period of of cool-season turfgrass.
measurements (Figure 2). The flux of

N,O was not significantly different (P < 0.05) for the observation conducted on nitrogen application dates
non-fertilized control treatments than the fertilized resulted in significantly higher N,O fluctuations for the
treatments during 64 of the 89 dates of observation fertilized treatments than the control on only two of the
(data not shown). During 25 dates of observation the six application dates (data not shown). The control

flux from at least one of the fertilized treatments treatment had a significantly lower flux than the organic
exceeded the control treatment (Figure 3). The treatment and synthetic treatmentson 20 and 11
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measurement dates respectively (Figure 3). The N,O
flux from the organic and synthetic treatments were not
significantly different on 86 of the 89 measurement days
(data not shown). On a majority of the measurement
dates the non—fertilized control did not have
significantly lower N, O flux than the treatments
receiving nitrogen fertilizer suggesting that the
emissions observed primarily originated from the soil
nitrogen. However, fluxes of N,O were greater on the
day of fertilizer applications than the preceding
observation dates and tended to decline within two
days after fertilization events (Figure 2). Though during
both years the N,O fluxes were often greatest on
fertilization dates (Figure 2), the increase in N,O
emissions that occurred from the non-fertilized control
suggest that irrigation stimulated more N2O
production than nitrogen fertilizer applications.

Summary

e The use of the photoacoustic field gas analyzer
(Figure 1) provided an easy and efficient method of
collecting N, O flux data.

e The use of an organic fertilizer did not reduce
emissions of nitrous oxide when compared with
the synthetic fertilizer.

e On four of the six fertilizer application dates, the
application of nitrogen at a rate of 47 kg N ha-1
did not significantly increase nitrous oxide emis—
sions compared with the non—fertilized control.

e The non-fertilized control resulted in significantly
lower flux than the organic and synthetic treat—
ments on 20 and 11 measurement dates respec—
tively (Figure 3).

e The use of irrigation immediately prior to N,O
measurements on fertilizer application dates ap-
pears to have stimulated N,O production in the
non-fertilized control as well as the fertilized treat-
ments (Figure 2).

Figure 2. Nitrous oxide fluctuations from cool-season turfgrasses managed with a non-fertilized
control, an organic fertilizer, and a synthetic fertilizer. Observations were made once weekly and for
five consecutive days following a fertilization event over a two year period. Red arrows indicate
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Figure 3. Dates of measurements that N,O fluctuations were significantly different (p >0.05) for
stands of cool-season turfgrasses managed with a non-fertilized control, an organic fertilizer, and a
synthetic fertilizer. Observations were made once weekly and for five consecutive days following a
fertilization event from May 2011 to May 2013. Differences among means were determined by Tuk-
ey’s HSD at the 0.05 probability level.

Measurement Dates of N,O Flux Difference Among Treatments
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tLetters indicate significant differences among treatments within a measurement date
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