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Controlled release nitrogen (N) fertilizers have
been commonly used in horticultural applications
such as turf grasses and container-grown woody
perennials. Agrium, a major N manufacturer in
North and South America, is developing a low-cost
controlled release urea (CRU) product for use in
field crops such as grain corn, canola, wheat, and
other small grain cereals. From 1998 to 2000, 11
field trials were conducted across western Canada
to determine if seed-placed CRU could maintain
crop yields and increase grain N and N use effi-
ciency when compared to the practice of side-
banding of urea N fertilizer. CRU was designed to
release timely and adequate, but not excessive,
amounts of N to the crop. Crop uptake of N from
seed-placed CRU was sufficient to provide yields
similar to those of side-banded urea N. Grain N
concentrations of the CRU treatments were higher,
on average, than those from side-banded urea,
resulting in 4.2% higher N use efficiency across
the entire N application range from 25 to 100 kg
ha–1. Higher levels of removal of N in grain from
CRU compared to side-banded urea can result in
less residual N remaining in the soil, and limit the
possibility of N losses due to denitrification and
leaching.

KEY WORDS: urea, coated, denitrification, wheat, nitrous
oxide

DOMAINS: agronomy, plant sciences, soil systems, envi-
ronmental technology
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Yield, Grain N Content, and N Use Efficiency
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RESULTS AND DISCUSSION

Plant Stand Density
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Grain Yield
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TABLE 1
Sites, Seeding, and Harvest Dates of the Experiments

Soil Test N
Soil pH (mg kg–1 NO3-N)

Site (0 – 0.3 m) (0 – 0.3 m) Seeding Date Harvest Date

Battleford, SK – 1998 7.0 7 May 13 Sept. 14

Hussar, AB – 1998 6.8 8 May 8 Sept. 1

Battleford, SK – 1999 7.2 7 May 9 Sept. 8

Athabasca, AB – 1999 5.8 12 May 25 Sept. 20

Ellerslie, AB – 1999 6.5 7 June 1 Sept. 29

Humboldt, SK – 1999 7.8 5 May 16 Sept. 15

Ellerslie, AB – 2000 6.7 16 May 2 Sept. 6

Humboldt, SK – 2000 7.8 5 May 8 Sept. 13

Lloydminster, AB – 2000 7.1 15 May 5 Sept. 11

Ponoka, AB – 2000 7.1 5 May 4 Sept. 20

Wilkie, SK – 2000 6.1 33 May 7 Sept. 11
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TABLE 2
Means of Plant Stand at 11 Sites from 1998 to 2000

Contrasts

(Side-
Banded Side-

Plants m–2 Model Effect Urea and Banded
Seed- Seed- Urea vs.

Seed- Side- Seed- N Source Placed Placed Seed-
No Placed Banded Placed N N � Urea vs. CRU) vs. Placed

Site Added N Urea Urea CRU Source Rate N Rate No N No N CRU

Battleford – 1998 63 48 70 65 ** NS NS ** NS NS

Hussar – 1998 96 50 96 81 ** ** ** ** NS NS

Battleford – 1999 129 131 129 124 NS NS NS NS NS NS

Athabasca – 1999 184 124 171 146 ** ** NS ** ** NS

Ellerslie – 1999 135 129 124 149 ** NS NS ** NS NS

Humboldt – 1999 190 203 215 199 NS NS NS NS NS NS

Ellerslie – 2000 115 108 107 119 NS NS NS NS NS NS

Humboldt – 2000 115 95 118 108 ** NS NS ** NS NS

Lloydminster – 2000 114 114 100 101 NS NS NS NS NS NS

Ponoka – 2000 52 102 59 52 ** NS NS ** NS NS

Wilkie – 2000 61 53 50 32 ** ** NS ** ** NS

Note: Treatment means and contrasts were performed across all N rates from 25 to 100 kg of applied N ha–1.

NS – Model effects and orthogonal contrasts not significantly different.

** – Model effects and orthogonal contrasts significant at p = 0.05.

TABLE 3
Means of Grain Yield at 11 Sites from 1998 to 2000

Contrasts

Model Effect Side-
Grain Yield (kg ha–1) No N No N Banded

N vs. vs. Urea vs.
No Side- Seed-  Source Side- Seed- Seed-

Added Banded Placed N N ��N Banded Placed Placed

Site  N Urea CRU Source Rate Rate Urea CRU CRU

Battleford – 1998 908 1155 1219 NS ** NS ** ** NS

Hussar – 1998 1605 2277 2102 NS ** NS ** ** NS

Battleford – 1999 1125 2270 2356 NS ** NS ** ** NS

Athabasca – 1999 1266 1176 1291 NS NS NS NS NS NS

Ellerslie – 1999 5296 5962 6198 NS ** NS ** ** NS

Humboldt – 1999 1329 2537 2431 NS ** NS ** ** NS

Ellerslie – 2000 4523 5010 4930 NS ** NS ** ** NS

Humboldt – 2000 1345 2531 2350 NS ** NS ** ** NS

Lloydminster – 2000 805 1270 1303 NS ** NS ** ** NS

Ponoka – 2000 717 1112 1114 NS ** NS ** ** NS

Wilkie – 2000 1200 1745 1634 NS ** NS ** ** NS

Note: Treatment means and contrasts were performed across all N rates from 25 to 100 kg of applied N ha–1.

NS – Model effects and orthogonal contrasts not significantly different.

** – Model effects and orthogonal contrasts significant at p = 0.05.
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TABLE 4
Means of Grain N Content at 11 Sites from 1998 to 2000

Contrasts

Side-
Grain N Content (mg N g–1) No N Banded

Model vs. No N vs. Urea vs.
Side- Side- Side- Seed- Seed-

No Banded Placed N N N Source Banded Placed Placed
Site Added N Urea CRU Source Rate ��N Rate Urea CRU CRU

Battleford – 1998 22.4 26.9 26.5 NS ** NS ** ** NS

Hussar – 1998 26.0 24.7 26.7 ** ** NS ** ** **

Battleford – 1999 24.5 23.7 24.1 NS NS NS NS NS NS

Athabasca – 1999 27.9 30.9 30.7 NS ** NS ** ** NS

Ellerslie – 1999 15.1 16.7 16.5 NS ** NS ** ** NS

Humboldt – 1999 23.7 24.0 24.3 NS NS NS NS NS NS

Ellerslie – 2000 23.9 26.1 26.1 NS ** NS ** ** NS

Humboldt – 2000 22.1 22.7 32.2 ** NS NS NS ** **

Lloydminster – 2000 25.6 28.1 28.3 NS ** NS ** ** NS

Ponoka – 2000 31.6 32.1 32.4 NS NS NS NS NS NS

Wilkie – 2000 25.4 27.1 27.5 ** NS NS ** ** NS

Note: Treatment means and contrasts were performed across all N rates from 25 to 100 kg of applied N ha–1
.
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