
IMPACT OF TOPOGRAPHY AND NITROGEN FERTILITY
ON CANOLA AND WHEAT DISEASES

H.R. Kutcher and S.S. Malhi
Agriculture & Agri-Food Canada, Melfort

Background & Objectives

Precision farming technology may offer the ability to increase current levels of grain
production per unit cost by improving the efficiency of inputs. Canola diseases such as
sclerotinia, alternaria and blackleg  and wheat leaf spotting diseases and common root rot
are known to be major limitations to production. The severity of these diseases varies
with the microclimate of the crop canopy, which is a function of stand and density. Stand
and density are influenced by available soil moisture and fertility levels, factors that vary
over the landscape. The objective of this study is to understand how each disease varies
over the landscape and the interaction of nitrogen fertility with disease severity. This
information will be used to improve the efficiency of fungicide and fertilizer application.

Materials & Methods

Two field experiments were established on hummocky  terrain and seeded to Brassica
napus canola (cv Hyola 401) or hard red spring wheat (cv Katepwa). Prior to seeding a
blanket fertilizer application of 150 kg/ha 12-5 l-0, 100 kg/ha O-0-60 and 150 kg/ha O-O-O-
17 was made over each experiment. The experimental treatments consisted of four
nitrogen rates: 0,40, 80 and 120 kg N/ha applied as urea (46-O-O) side-banded at seeding.
Each nitrogen treatment was split and fungicide applied to one half of the plot to control
blackleg  (Quadris 125 g ai/ha) and sclerotinia (Ronilan 500 g ai/ha) in canola and leaf
spots (Tilt 125 g ai/ha) in wheat. Plots were approximately 3 X 100 metres replicated
four times. Disease severity ratings and yield samples were taken from two slope
positions (upper and lower) within each plot. Canola diseases were assessed on 100
plants and wheat diseases on 25 plants in each slope position of each plot.

Results & Discussion

Blackleg  was the most prevalent disease observed on canola, although disease incidence
was low (~7% of plants infected). Blackleg  incidence was more frequent on upper than
lower slopes and incidence was reduced by fungicide  application at both slope positions
(Figure 1). The incidence of blackleg  lesions increased with increasing nitrogen fertility.
Leaf spots of wheat were identified as mainly Septoria tritici and S. nodorum. Leaf spot
severity was greater on upper than lower slopes and severity decreased as nitrogen fertility
increased. Tilt was effective in reducing leaf spot severity on both slopes and over all
nitrogen treatments. Interactions among slope position, nitrogen fertility and fungicide
application were not detected for either wheat leaf spots or blackleg  of canola. Yields of
both crops were greater on lower than upper slopes reflecting higher disease levels and
drier conditions on upper slopes. Tilt increased yield  of wheat on both slopes and over all
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nitrogen treatments by an average of 8.4 bushels/acre. Fungicide application did not
increase yield of canola. Nitrogen fertility did not have an impact on yield of either crop
possibly due to the warm winter that preceded the study causing increased nitrogen
mineralization and availability.

Summary

The lack of an interaction between nitrogen fertility, fungicide  use or slope for disease
severity or yield for either wheat and canola indicated that under the conditions of the
study it was not beneficial to target inputs to specific slope positions in 1998.

Figure 1. Yield and disease severity (O-11 scale) of wheat and yield and disease incidence
(%) of canola at Prince Albert, Saskatchewan in 1998.
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