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Bottom line = large number of soil & environmental factors make
N losses variable and difficult to predict



Do cold temperatures (< 5°C or 41°F) provide protection
against volatility losses?

significant) ?

- Ennanced ejjiciency N products (NBPT or Agrotain)
- Incorporation & subsurfoce urea applications
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Hich NNH_ lncc rFramnaionc (>5>2N9%)

Campaign Fertilization date % urea-N volatilized

3 - north Havre Nov. 14, 2008 31.5
4 - north Havre March 25, 2009 35.6

5- west Havre March 26, 2009 39.9




Fertilized applied — March 25, 2009
“light snow & air-temp. 31°F”

soil surface frozen 18 °F
0, = 35%
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Temperature, °C

Soil temp (1 cm) vs. time
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Fertilized applied — March 26
“light snow on soil surface &

air-temp. 21 °F”
soil surface with fertilizer
prills beginning to dissolve

32 °F
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Precipitation
no rain 0-2 wks
1.54” 2-8 wks

Temperature
Soil =34.3 °F
Air =33.1°F



Surface damp from melting 2” snowfall event
November 14, 2008












Hich NNH_ lncc rFramnaionc (>5>2N9%)

Campaign Fertilization date % urea-N volatilized

3 - north Havre Nov. 14, 2008 31.5
4 - north Havre March 25, 2009 35.6

5- west Havre March 26, 2009 39.9




Campaign 6 Campaign 7
Oct. 6, 2009 Oct. 13, 2009
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Size and frequency of precipitation events
Havre Airport ( last 5 years)
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® October 9, 2008 application,
air-temp. 45 °F, dry soil surface

* no rain for 24 days & then
Nov 2-5 received 1.0” ppt.

* same field site as Campaign 5

1 wk post-fertilization
prills not dissolved
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ﬂ - 12.3% applied N
lost 0-5 wk
- soil temp. 30.0°F
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1 April 3, 2008 8.4 4.4
2 Oct 8§, 2008 3.1 1.4
3 Nov 14, 2008 31.5 4.0
4 March 25, 2009 35.6 18.0
5 March 26, 2009 39.9 18.1
6 Oct 6, 2009 11.6 4.3
7 Oct 13, 2009 10.4 4.8
8 Oct 19, 2009 15.7 34
9 Jan 27,2010 24.3 9.3
10 Feb 26, 2010 44.1 11.9
11 March 29, 2010 6.3 1.7
12 April 20, 2010 14.7 1.4
~ Average 20.4 6.8

wide range in N loss amounts



Three Campaigns this Fall

Fertilization date | Cooperator Pre-seeding Post-seeding
September 15 Mcintosh- north Havre 18.7% 13.8%
September 27 McCormick - Kremlin 20.4% 24.4%

October 7 Peterson — north Havre 4.1% 5.2%




Mclintosh site







McCormick site




Peterson site
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0-4 wks
characterized by
light precipitation
events
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shown to be effective in suppressing volatility









http://landresources.montana.edu/ureavolatilization




