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Spring wheat grain prolein is
consistently mcreased by 0.5 to 2%
with the application of late-season N
under urigated conditions when early-
season N fertility is optimum for grain
vield. An effective and efficient
approach to M fertilization for vield
and protein is to make an early-season
M application targeled for a vield
potential in consideration of soil
analysis, followed with an application
of N at heading to increase grain
protein. This kind of fertlization
program, because it relies on N
application late in the season, may
lead to high levels of residual soil
nitrale following harvest and therefore
pose an environmental risk to ground
water. Our objective was to document
the effects of late-season N
applications on residual soil nitrate
following irrigated spring wheat
production at several sites and with
varving rates of early-season NN
fertilization.

Irrigated studies consisted of
growing three hard red spring wheat
varieties {(L.en, Newana, and Hi-Line)
with four rates of early-season N
applied as granular urea at rates
ranging up to 150 to 300 Ibs N/a
depending on soil N analysis and yield
potential for the site. Three sites were
included in 1994 and four sites in
1995 (Tables | and 2). At heading,
half of each N rate plot received an
additional 40 Ibs N/a as granular urea
and the other half remained without
further N application. Grain yield and
protein responses are reporied in
Fertillizer Facts #11. After grain
harvest, soil samples were taken to a
depth of four feet. These samples
were analyzed for nitrate
concentration in two-foot incrernents
in 1994 and one-foot increments in
1995,

Nitrogen fertilization had no
significant effect on residual soil
nitrale levels at Conrad in 1994
(Table 1). At Bozeman, early-season
application of 120 [bs N/a resulted in
elevated residual nitrate levels in the
upper twao feet of the soil profile and
the 180 lb N/a rate caused increases
throughout the sampling depth of four
feet. These initial fertilization rales
were In excess of the optimum for
vield and protein. Late-season N
application did not increase residual
soil nitrate levels at this site. At
Kalispell, late-season N application
significantly elevated residual soil
nitrate levels in the upper two feet
when initial N application rates were
excessive; al optimumy or sub-
optimum initial N rates, the effects of
late-season N on residual soil nitrate
were slight.

Results were simular in 1993
(Table 2). At Bozeman and Huntley,
both initial N and Ilate-season N
significantly increased residual soil
nitrate levels, but only in cases where
initial N rates were excessive. Al
Kalispell, late-season N had no

‘significant effect on residual soil

nitrate regardless of early-season N,
but the two highest rates of early-
season N did increase nitrate in the
lower two feet of the sampled soil
profile. Only at Corvallis was there a
consistent and significant effect of
late-season N: at the 1 1o 2 foot soil
depth, late-season N increased
residual soil nitrate levels by about 3
ppm regardless of early-season N
application rate. However, it is worth
noting that this effect was small
compared to the greater effecis of
excessive early-season N, which
increased soil nitrate concentration by
4 10 9 ppm at the | to 2 fooi depth
compared to the optimum rate of 60
Ibs N/a.
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Fertilizer Facts:

® The mosl important factor contributing to elevated ® We recommend that late-season N be applied only
restdual soil nitrate levels in irrigated spring wheat after careful consideration of early-season M
production is early-season N fertilization in excess fertilization, crop vield potential and analysis of
of the optimum for grain yield and protein crop N status at the time of application.
considerations.

Edited by Jeff Jacobsen, Extension Soil Scientist
® When early-season N fertilization is optimum,
late-season N applications generally do not
increase residual soil mnitrate levels: where Table 2, Effects of initial N fertilization rate and late-season N
increases do occur, they are slight, application on residual soil mitrate (NO,-N) lollowing harvest of
umigated hard red spring wheat al four locations in 1995.

® When early-season N fertilization is excessive, , Sail NOy-M ..l
late-se licati inelTici ; "
te-season N applications are H?efﬂc,lenltl) .used | Soil Depth (1)
and can contribute to elevated residual soil nitrate Initial N applied :
levels. Loeation Nrate atheading .| 1.2 2-3 3-4
lbs N/a ppm
Table 1. Effects of initial N fertilization rate and late-season N | Bozeman 0 0 4.7 52 5.5 37
application on residual soml mitrate (NG, -N) following harvest 40 3.1 6.3 5.7 3.8
of ivigated hard red spring wheat at four locations in 1994, 60" 0 39 58 47 18
40 3.8 5.8 34 37
SOl NOy-I
120 0 38 6.9 6.5 4.1
Soil Depth () 40 T R A R
luitial M applied - " :
il N rate at heading 1 E 5.4 6.5 6.3 54
Location 0-2 2-4 40 139 80 74 3
"""" i N L ) LR e Corvallis 0 0 19" 4E A4 80
Bozeman 4] 0 4.6 48 L e B 43 99
40 44 6.1 60* 0 ¥2. 15 51 39
5 2
e - e # 40 T R
40 54 6.2 120 0 55 M6 BT 4%
120 0 70 59 40 6.6 2.1 6.4
40 1.0 6.6 180 0 75 14 7T 837
180 0 (2.9 12.0 40 64 18.5 9.7 0.3
/ L [} -
w H.H R Huniley 20 0 2.0 I i 1.5 1.5
Conrad 0 0 12.0 24 e i i3 1.3 1.4
40 3.3 20 80 ) 12 18 24 23
o 5
20 0 39 279 40 12 1.6 | I 14
+ 19 34 140 0 ESe Iy LI IA
g
B : % 4o 40 27 o S i [ I
40 28 25 200 0 48 21 L7 19
] L3 2 23 r.
170 0 56 4.5 i i ya i 28
L 44 15 Kalispell 0 0 1.4 23 1.9° 23
'7 57
Kalispell 0 0 44 32 r LU L Mo
44 17 3.6 50 0 1.5 18 1.1 L]
L i
o : id 1 40 Ay a3 L2
40 6.5 42 100 { R ¢~ - T B ¥
] 6
100 0 49 3.7 40 1.7 34 36 1.8
40 100 3.8 150 0 6. 25 37 33
150 0 56 37 40 16 538 X7 30
40 10.1 4.7 *Denotes optimum N fertilization {or grain yield and profein.

*Denates optimum N fertilization for grain yield and protein.
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