Dr. Richard H. Fox and William P Piekielek
Fluids Shine in Ammonia Volatilization

Comparisons

Tests in no-till corn fields in central Pennsylvania compare UAN with urea.

Summary: In 1992, weinitiated afield experi-
ment to determineif a new, simplified microme-
teorological method could be used to measure
ammonia volatilization | ossesfrom surface-
applied urea-containing fertilizers. The measur-
ing deviceswer e rotating ammonia samplers set
at oneheight inthe center of largecircular plots.
Lossesfromthesefertilizer sourceswere
checked against |osses measured by comparing
yieldsand N uptakes fromtreatmentsreceiving
different sourcesand/or methods of application.
In 1993, measurement of the vol atilization losses
by the samplerswas much more precise.
Ammoniavolatilizationlossover a 16-day
period, afier application of 120 |bs/A broadcast
uwWinter 1994rea-N applied to no-till corn, was
26t0 29 Ibg/A. Thiswassigni-ficantly morethan
theapproximately 13to 15 1bs/Alost from
dribbled UAN. Thelossfrom sprayed UAN was
201bg/A, which was signifi-cantly lessthan from
ureawhen outlier plotswereeliminated. There
wereno significant differencesinyieldsor N
uptakesamong the N sour ce/ method treatments,
which substantiatestheincreased precisionin
estimating ammonia volatilization losswhen
using the s mplified micrometeorological
ammonia sampler.
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Figure 1. Total ammonia loss over 16-
day period using different
sources/methods, with outlier
plots, Fox and Piekielek, Penn
State, 1993.
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Figure 2. Total ammonia loss over 16-
day period using different
sources/methods, elinimating
two outlier plots, Fox and
Piekielek, Penn State, 1993.

With recent emphasison converting
tono-till agricultureinordertoin-
creaseorganic Clevelsand reducethe
rateof increasein atmospheric CO,
concentration, the need to understand
factorscontrollingammoniavolatiliza-
tion lossfrom surface-applied urea
contaningfertilizershasintensfied.
Thisarticlereportson studiesexamin-
ingasimplified micrometeorologicd
approachto measuringammonia
volatilizationlossesfromtwo urea
sources, usng different placement
methods.

Includingoutlier plots
Therewasatotal of 7t016.6 Ibs/A
of N asammoniatrappedinthe
background samplersover a16-day
sampling period. When the back-
ground valuefor theindividua replica-
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tion was subtracted from theammonia-
N in each of thetreatment samplers,
total amount of volatilized ammonia
over the 16-day period ranged from 15
to 291bg/A of N. Theleast losswas
fromdribbled UAN and themost from
broadcast urea(Figure 1). Ammonia
lossfrom the 120 Ibs/A of N applied
ranged from 13 percent for dribbled
UAN to 24 percent for broadcast
urea.

Lossfrom ureawaslessand losses
fromUAN treatmentswere about the
sameasobservedin 1992. Measuring
total amount of ammoniaN volatilized
among 1993 treastments showed | 0ss
from broadcast ureawassignificantly
greater than lossesfromdribbled
UAN. However, sincemost of theloss
inthe broadcast treatmentsoccurredin
thefirst week, therewereno significant
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Figure 3. CornYields at early dent
stage as function of N
fertilizer source and method of
application, Fox and
Piekielek, Penn State, 1993.



differencesinlossesamong thethree
source/methods beyond seven days
after gpplication.

Excludingoutlier plots

Intwo of thefertilizer trestments
(urea-threereplications, UAN-two
replications), thetotal amount of
ammoniatrapped in oneof thethree
replicationswassgnificantly greater
than the other two. Using the Q test, it
was shown that therewasgreater than
80 percent probability that thesetwo
replicationswereoutlier plots. By
eliminating theseoutlier plotsinthese
two N source/method treatments, the
least Sgnificant differencefor thetotd
amount of anmoniaN volatilized
dropped from6.5t0 1.01bs/A. This
asoresultedinsgnificant differences
among all threetreatmentsin thetotal
amount of N volatilized (Figure2).

If theoutlier plotsareexcluded from
theaverage, totd ammoniavolatiliza-
tionlost from ureadroppedto 25.9
Ibs/A and dribbled UAN droppedto
13.11bg/A. Lossfrom ureawas21.6
percent of the 120 Ibs/A applied. Loss
from UAN wasonly 10.9 percent.
Again, themost sgnificant differencein
lossesamong the three source/methods
occurred during thefirst seven days
after gpplication.

Stresshurts

Duringthe1993trids, rainfal in April
wasexcessivewith over eight inches-
twicethenormal. May, June,
July, and August werevery dry with
approximately two inchesof rain per
month-roughly half theaveragefor
May, June, and July, and two-thirdsthe
averagefor August. Thus, stress
caused by drynessand varying depth
to bedrock wereresponsiblefor the
low and varyingyieldsasseenin Figure
3. Weed competition wasalso severe
because of theineffectivenessof herbi-
cides. Dribbled UAN again exceeded
all other source/methods, thistimein

yiddreturned.

Precision counts

Ammoniasamplerswereplacedin
the center of the 50-meter (164-foot)
diameter plots. One background
sampler was placed at the edge of each
of thethreetreatment fields, at least
100 metersfrom the nearest urea-
containing trestment.

Soilsinal fieldswereHublersburg
sltloams. Fieldshad beeninno-till for
at least two years. Available Pand K
levelsand soil pH werein theoptimum
range. Nitrogenfertilizer wasapplied at
therate of 120 1bs/A on May 12 when
corn plantswereoneto twoinchestall.
Soil surface covered with crop residue
when treatmentswere applied ranged
from 60 to 80 percent.
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