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MATERIALS AND METHODS Nitrobacter Spp. % a o =0 kg/ha % s
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+ Sorghum and switchgrass plots were treated with urea ® ] = /
ammonium nitrate (UAN) (28-0-0) fertilizer at rates of O, 84, 168, 05
and 252 kg N ha'! at 4 leaf stage and green up, respectively. . IO

+ Nitrous oxide emissions were measured for all sorghum N rates AN W ¢ po% 5RO, O 0@‘“@\3 X&QN\@‘ PO N0y 0 (4 39 (o 68 .0 O g 08 138 ¢ €0 1 e g
and the 84 kg N ha ! rate for switchgrass using a vented
chamber technique (Mosier et al., 1991).

+ Base anchors (38.1 cm by 12.7 cm) were forced into the soil of
each plot.

+ A vented chamber lid was placed on the base anchor such that
an air tight seal was formed, only allowing air exchange through
the vent tube. The air tight seal was formed by placing water in
the trough into which the lid was placed (Fig. 1).

+20 ml air samples were collected from a septum in the chamber
at 0, 15, 30 and 45 minutes after the chamber lids were placed
on the base anchors (Fig. 1).

+Air samples were stored in evacuated vials and analyzed using a
gas chromatograph with an electron capture detector.

+ Chamber headspace N,O concentrations were used to calculate
fluxes using linear regression between concentration and time.
+These flux measurements were made at 24, 48, 72, 96, 120, 144,
and 168 hours after application and then weekly for the

remainder of the growing season.

+Total growing season emissions were estimated with linear RESULTS AND DISCUSSION

extrapolation between sampling periods. 5 -

Figure 5: N,O flux during the 2011 growing season.
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Figure 6: N,O flux during the 2012 growing season.

N,0O Emissions = 0.011*N Rate +0.94 + N,O fluxes were highly variable and generally responded to rainfall events

season, demonstrating how variable N,O emissions can be.

+ The slope value resulting from linear regression of average cumulative
emissions vs. annual N fertilizer applied (Fig. 3) shows 0.01 kg N,O is emitted
per kg fertilizer N applied. This is similar to the tier 1 estimates (0.01 kg N,O
per kg fertilizer N) used for life cycle analyses.

45 - sufficient to increase soil moisture to above 0.3 cm™ H,O cm soil (data not
] 4 shown).
I I c + Multiple flux events occurred in 2010 (Fig. 4). In contrast, a single large event
g occurred in 2011 which resulted in similar cumulative emissions despite the
Science ,2: g = drought conditions experienced during the remainder of the growing season
Society of America g EE (Fig. 5). In 2012, emissions thus far are even less than the 2010 growing
Z

0 , , , , , , + The average annual N,O emission rate for an application of 168 kg N ha! is
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Figure 1: Parallel oriented chamber with sampling vials and syringe Figure 3: The relationship between the cumulative N,O emitted during the 19 month ha-l.

UID: 73633 primed for sampling. observation period and the annual fertilizer N rate applied.



