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NBPT Reduces Seedling
Damage In UAN Trials

Canadian no-fill canola studies find NBPT helps maintain stand density when
increasing rates of side-banded UAN in certain soils.

Summary: NBPT reduced seedling
toxicity and canola stand reduction when
increasing rates of UAN were applied

to clay loam soils. Without NBPT,
significant stand reduction occurred.

On fine sandy loam soils, no significant
stand reduction occurred with increasing
rates of UAN. Apparent cause may have
been high rainfall after seeding that
reduced N toxicity. Biomass yield at
flowering increased linearly with N
fertilizer application on clay loam soils.

that canola is more sensitive to seed
damage than cereal grains when side-
banding N near the seed. It is a crop
requiring high nutrient levels, but
characteristically also one deficient in
nitrogen (N), which limits canola yields.
Along with the trend toward side-

banding fertilizer near the seed is the

side-banded fertilizer on canola growth
at 9- and 12-inch row spacings. Damage
from high fertilizer rates was apparent at
the wide row spacing at some locations.
In most crops, urea is considered
to be more damaging to seedling
emergence than nitrate sources of N.
This is because urea converts to ammo-

increasing use of wider row spacing. The nia that is directly toxic to germinating

practice reduces draft requirement, price seedling. It also creates a desiccating

of equipment, soil disturbance, and
problems with trash clearance. In the

On fine sandy loam soils, N management past, many held to the opinion that

did not influence biomass. Seed yield on
both soils increased with increasing
N rates.

educed tillage systems are being

adopted by more and more pro-

ducers in Canada who list canola
as one of their major crops. Canola is

grown on more than 13 million acres and of fertilizer that can safely be applied as

represents nearly a $3 billion market.

Reducing the number and intensity of
tillage operations allows producers to
improve water-use efficiency, lower costs
of crop production, decrease time

separation of the seed and fertilizer by
one to two inches was sufficient to
ensure crop safety under most soil

conditions. However, when row spacing
increased to 12 inches, concentration of
fertilizer near the seed increased when

compared to traditional 6- to 9-inch row
spacings. This could reduce the amount

a side-band.

Recent studies have shown reduced
performance of canola with 12-inch
spacings and side-banded, although

fertilizer rates used were approximately

required for field operations, and reduce two-thirds of recommended levels. The

the risk of soil erosion and degradation.
More and more producers are also

reduced performance might have been

due to seedling toxicity from fertilizer,

moving toward seeders that are equippedsince canola is very prone to seedling

to side-band fertilizer near the seed. A

damage. A more recent study has

problem for these producers, however, is examined more closely the impact of
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“salt effect.” In contrast, nitrate only
causes damage through salt effect.
Therefore, toxicity is believed to
increase in the order of ammonium
nitrate<UAN<urea. However, other
studies have shown urea was no more
harmful to canola than was ammonium
nitrate, under specified conditions, sug-
gesting that canola might be more sensi-
tive to salt effects than ammonia toxicity.

Other recent studies have shown that
urea toxicity can be reduced in barley
and wheat by applying NBP(Rgrotain).
This may or may not be effective in
canola, depending on the importance of
ammonia toxicity and the effect of slow
ammonia release from urea on salt effect
near the seed. To search out the effects
of NBPT, we designed a study in 1999 to
evaluate the effects of increasing side-
banded UAN rates on canola seedling,
with the following objectives:

 Determine the effectiveness of



NBPT in inceasing AN rate levels
that can be side-banded with canola
» Compae seedling dange and yield
response to side-bandedN at
valying rates,with and without
NBPT
» Detemine optimal AN rates,with
and without NBPTtha can be
applied on contasting soil tetures.

Mother nature strikes

The sping of 1999 vas &tremey
challengng. Excessainfall throughout
May and edy June made seeding
difficult. Our ine sang loam site vas
seeded in Mg and the lay loam site in
June High sping rainfall caused sudte
to lead from the soilcreding a sulfur
deficiengy duiing eaty stages of canola
growth. We bioadcast 15 Ibs/A of S as
calcium suléte to corect the datiengy.
A July 5 hailstom caused plant darga
during eaty stage gowth on the tay
loam site They recovered reasonbly
well. Hawvest vwas also delged due to
wet, cold conditions.

Seedling emegence

Clay loam w/o NBPTSignificant
stand eduction occued with inceasing
UAN rates (Rgures 1 and 2). #tems
of response are similar & two to four
weeks after seedin@tand eduction vas
evident a 80 Ibs/A of N and ineased
with increasing éttilizer rate.

Clay loam with NBPTApplication of
NBPT reduced dange and maintained
stand densitytdevels similar to the
contmol, although thez was a tendernyc
to reducing stand densityybncreasing
UAN rates & the burweek stge
(Figures 1 and 2)This my reflect

toxicity occuring in older seedlings as
the inhibitor boke davn over time

Fine sang loam Ther was no
significant decease in stand density
when LAN was gplied d increasing
rates,with or without NBPT (kgures 3
and 4). High ainfall after seeding
appaently reduced the ticity of the

N fertilizer, eliminaing seedling dange.

Biomass yield

Clay loam Biomass yield &flowering
increased linedy with UAN applicaions
to goproximately 120-160 Ibs/A of N on
the day loam soil.

Fine sang loam N mangement did
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Figure 1. Effect of N rate and NBPT on stand density at two weeks in a clay
loam soil, Grant, et al., Manitoba, 1999.
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Figure 2. Effect of N rate and NBPT on stand density at four weeks in a clay
loam soil, Grant, et al., Manitoba, 1999.
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not influence biomass yie)dut biomass
yield was educed B herbicide
applicaion. A distinct delg in flowering
was also noted with herbicide
application.

Seed yield

Seed yield on both soils ireased

with increasing N ates,with the
relaionship on the lay loam soil being
linear and on thdre sang loam soil
cubic Yield potential vas higher on the
clay loam soil. Ther was a geder
degree of N detiency, so the yield
response psisted to a higher N Vel.

It appeaed tha deceasing stand
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Figure 3. Effect of N rate and NBPT on stand density at two weeks in a fine
sandy loam soil, Grant, et al., Manitoba, 1999.
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Figure 4. Effect of N rate and NBPT on stand density at four weeks in a fine
sandy loam soil, Grant, et al., Manitoba, 1999.
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density actuajl benefted seed yieldta
the day loam site This mg have been
due to:1) late seeding2) wet, cold
growing conditionsor 3) the pesence of
eaty-season S difiencies,which were
corrected &bolting by gpplicaion of
CaSQfettilizer.

On the ine sang loam soil,
applicaion of Roundupdeceased canola
seed yieldThis gopeaed to be elaed to
damaye from the herbicidesince the
herbicide also led to @&duction in
biomass yield and dejad fowering a
this locdion. Therefore, the cultvar was
not completel resistant to the herbicide

but did shev some damge.

Procedure
Replicates: 4
Treaments:21 x 2 (high and by
competition)
Seeding ate: 9.0 Ibs/A
Seeding dpth: 1.0 indh or less
Total plots:336
Seeding equipmen8eedHak
(8-inch spacing)
Locdions: 2
Plot siz: 2 yds. x 5 yds.
Measuements:Soil nutrient staus
Spling moistue
Stand emeaence
Biomass yield &1
flowering
Weed populaons
Seed yield
Seed quality
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