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Abstract

Efficient nitrogen fertilizer use is a vital component to profitable crop production
and sustainable agriculture in Western Canada. Oats have a reputation for being less
responsive to N additions due to lodging. This may cause producers to reduce inputs
resulting in oat yields below their genetic potential. A registered semi dwarf oat cultivar
could lead to significant improvements in grain yield and quality at higher N levels.
Comparisons of the semi dwarf versus taller cultivars are necessary to evaluate their
potential for western Canadian production systems. Experiments were conducted in
1998/99 to define the characteristics of high yielding, high quality oat cultivars, both tall
and semi dwarf, and their response to nitrogen fertility. Cultivars included AC
Assiniboia, AC Medallion, Triple Crown, CDC Boyer, and OT288, an unreleased semi
dwarf line. Results from the 1998 sites found N fertilizer to increase yield at two of four
sites. OT 288 yielded consistently higher than the taller cultivars at all locations. Cultivar
significantly affected grain quality parameters. An analysis of grain yield and oat milling
quality for both site years will be discussed.

Introduction

Western Canada has become one of the world’s largest oat producing and
exporting regions, with approximately 30% sold for milling purposes. The milling
industry accepts only high quality raw materials, purchasing only CW1 and CW2 grade
oats. Potential exists for oat producers to improve economic returns by increasing yields
and grades with the proper management tools. Oat cultivars have been found to have
varying yield and quality responses to nitrogen fertility. For this reason, research using
cultivars currently recommended for the Prairie Provinces must be conducted in order to
achieve the optimum balance between yield and quality. Excessive nitrogen fertility can
negatively affect grain yield and quality due to crop lodging however, the introduction of
a semi dwarf oat cultivar may reduce this risk. Evaluations of the semi dwarf line and
newly released cultivars are necessary to assess their response to nitrogen fertility and to
develop nitrogen fertilizer recommendations for Western Canadian oat producers.

Materials and Methods



A split plot design, with four replicates, was used with cultivar and fertilizer level
as the splits (plot size 40 m2 ). Cultivars included AC Assiniboia, AC Medallion, OT 288,
CDC Boyer, and Triple Crown. Residual soil fertility levels were determined pre seeding.
Nitrogen fertilizer was applied as ammonium nitrate at rates of 0, 40, 80, and 120 kg/ha.
Plots were seeded at 300 seeds/m2 (2.75 bu/acre). Grain yield was determined using a
small plot combine. 1998 sites included Elm Creek, Glenlea, and Morden Manitoba. 1999
sites included Carman, Russell, and Winnipeg. Quality analysis reported here includes
test weight and theoretical milling yield. Test weight was measured using a 0.5L volume.
A Codema impact dehuller was used to obtain the percent groat or the theoretical milling
yield. Results were analyzed using SAS (1995). Cultivar, fertility, and their interaction
effects were tested for significance using a general linear model, and means were
calculated. X axis values were calculated using residual soil nitrogen levels (kg/ha) plus
added fertilizer amounts (kg/ha).

Results

Table 1: Yield Response to Cultivar and Nitrogen Fertility
Location/Year Residual N (kg/ha) Cultivar N Rate Cult*N Rate

Winnipeg-99 25 0.0004 <.0001 0.0001
Glenlea-98 35 0.0066 0.0001 0.02
Carman-99 36 0.0001 0.0001 0.0042
Elm Creek-98 121 0.0059 0.0008 NS
Morden-98 144 0.0001 NS NS
Russell-99 172 0.0111 NS NS

Cultivar effects were significant for grain yield at all locations (see Table 1). OT
288 was the highest yielding cultivar at all locations; CDC Boyer was the lowest yielding
cultivar. Positive responses to nitrogen fertilizer additions (to the 80 kg/ha rate) were
found at locations with low levels of residual N fertility. Yield was either maintained or
reduced with increasing N fertilizer beyond the 80 kg/ha rate and at locations with high
levels (~100 kg/ha) of residual nitrogen. High levels of N fertility more negatively
affected the yields of AC Medallion and CDC Boyer.

Nitrogen fertilizer did not consistently increase grain test weight with the cultivars
evaluated here. N fertilizer appeared to decrease test weight at high levels, however AC
Assiniboia maintained test weight at high N levels. Cultivar effect on milling yield was
significant at all locations, AC Assiniboia and CDC Boyer had higher levels of groat,
while Triple Crown had a consistently low milling yield. N Fertilizer did not consistently
affect theoretical milling yield with the cultivars studied; fertilizer had a significant effect
at only the Carman location.
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Figure 1: (a) Grain Yield, (b) Test Weight, (c) Groat Percentage as Affected by
estimated N supply, Glenlea MB, 1998.
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Figure 2: (a) Grain Yield, (b) Test Weight, (c) Groat Percentage as Affected by
estimated N supply, Carman MB, 1999.
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Summary

The five cultivars studied responded differently to N fertilizer additions beyond an
optimal level. When residual nitrogen fertilizer levels were low, the five cultivars
evaluated, displayed a yield response to additional N fertilizer up to 80 kg/ha. Additions
over 80 kg/ha resulted in yields being maintained or decreased depending on the cultivar.
Nitrogen fertilizer increased yield up to an estimated supply of ~115 kg/ha. Potential
exists to significantly improve oat yields with the registration of a semi dwarf oat line.
Nitrogen fertilizer application did not consistently improve grain test weight or groat
percentage however, higher levels of estimated N supply reduced grain test weight.
Cultivar choice was the most important management factor determining groat percentage.
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