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Management of High Yielding
Canola Culitvars
By S. Brandt, D. Ulrich, G. Lafond, R. Kutcher, S. Malhi, and A. Johnston

To maximize seed yield, high yielding canola cultivars should be receiving more
fertilizer than is currently being applied on the northern Great Plains.

Registered open pollinated and
hybrid canola currently grown
on the northern Great Plains pro-

vide higher yield potential than conven-
tional varieties for farmers. However, the
management strategies necessary to
achieve optimum yield are not well under-
stood. Nutrients frequently restrict the
yield of  canola and it is reasonable to ex-
pect that higher fertilizer application rates
would be required to support higher yields
possible with newer cultivars.

Seed of  hybrid canola cultivars is sev-
eral times more expensive than open polli-
nated types, and therefore reduced seed-
ing rates is seen as a possible area for cut-
ting input costs. Research trials were con-
ducted over a three-year period to evalu-
ate whether combinations of  fungicides,
seed rates and fertility levels needed to be
altered, and whether increased rates of  fer-
tilizer nitrogen (N) would be required to
optimize the yield of  newer high yielding
canola cultivars.

Field trials were conducted in
Saskatchewan at Melfort (clay), Indian
Head (heavy clay), and Scott (loam), be-
tween 1999 and 2001. Canola was direct
seeded into wheat stubble using low distur-
bance openers with on row packers. At
seeding, N was applied as banded urea,
along with a phosphorus (P), potassium
(K), and sulfur (S) fertilizer blend. Treat-
ments in the experiment were two culti-
vars (hybrid and open pollinated), three
fertility levels that supplied 2/3, 1.0, and 1
1/3 times a target level of soil test recom-
mendation for N, P, K, and S, and three
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seeding rates: 2.5, 5.0, and 7.5 lb/A. A fun-
gicide treatment included an application
of Ronilan EG (vinclozolin) to control
sclerotinia stem rot. At Melfort only, there
was an additional application of Quadris
(azoxystobin) for blackleg. Background
levels of N and S to 24 in. depth, and P
and K to 6 in., were measured each year to
establish residual soil fertility. Residual soil
N varied from 18 to 52 lb/A depending on
location and year.

In a second experiment, six N rates
were applied (0, 27, 54, 80, 107, and 134
lb/A) as urea using the same open polli-
nated and hybrid cultivars as above. Re-
sidual soil N varied from 22 to 67 lb/A. A
single rate of  P-K-S blend was applied,
with a seed rate of  6.2 lb/A. Growing sea-
son moisture conditions were above normal
in 1999, near normal in 2000, and below
normal in 2001.

The two cultivars responded consis-
tently to seeding rate, nutrient level, and
fungicide across all location and years, de-
spite the hybrid producing greater seed
yield than open pollinated cultivar. Be-
cause the same weight of  seed was sown
for both cultivars, and the seed size for the
hybrid was greater than that of  the open
pollinated cultivar by an average of  40%,
the number of  hybrid seeds sown was
lower. This was the major factor affecting
cultivar differences in plant density (Table
1).

Generally, the hybrid had lower densi-
ties than the open pollinated cultivar, while
the reverse occurred for percent establish-
ment (% of  seeds sown that emerged).
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Biomass and grain yield with the hybrid
was similar or higher than the open polli-
nated cultivar at all locations and years,
and averaged 12% higher. With above nor-
mal moisture during 1999 grain yield dif-
ferences between cultivars were relatively
small (0.9 bu/A), while in the dry year 2001
grain yield differences between cultivars
were quite large (5.5 bu/A). These results
provide good evidence that canola hybrids
do not require more available moisture to
express a yield advantage, and possibly are
more drought tolerant.

Both increased seed rate and fertility
level generally increased yield (Table 2).
However, for the low fertility treatment,
yield increased when seed rate was
increased from 2.5 to 5.0 lb/A, with no
further increase at 7.5 lb/A. Similarly, at
2.5 lb/A seed rate, yield was higher for the
mid than low fertility level, but further in-
creases in yield were not detected for the
high fertility treatment. At the 5.0 and
7.5 lb/A seed rates yield continued to

increase with each increase in fer-
tility. This provides strong evidence
that higher plant densities are re-
quired to take advantage of higher
fertility, and vice versa. The lack of
an interaction of cultivar with seed
rate or fertility level suggests that
both canola cultivars require simi-
lar seed rates and fertility to opti-
mize yield.

In the N rate trial, the interac-
tion of  cultivar with location-year
and N rate was significant. The gen-
eral trend was for the yield of  the

hybrid to be equal to, or greater than, the
yield of the open pollinated cultivar at all
N rates. Under dry conditions in 2001, seed
yield of both cultivars was maximized with
105 lb/A of applied N (Figure 1). But yield
was not maximized even with the highest
N rate under near normal moisture condi-
tions in 2000. Averaged over all location-
years, the seed yield of the hybrid canola
was maximized at 40 bu/A with 119 lb/A
of fertilizer N/A, while the yield of the
open pollinated was maximized at 34 bu/
A with 132 lb N/A. The hybrid outyielded
the open pollinated cultivar at all levels of
applied N indicating that it used N more
efficiently. The relative difference in seed
yield between the two cultivars increased
as N supply increased, yielding 10% more
without N application and 17% more when
98 lb N/A was applied.

TTTTTable 1.able 1.able 1.able 1.able 1. Plant densities, plant establishment, biomass
production, and seed yield of hybrid and open
pollinated canola at Scott, Melfort, and Indian
Head during 1999-2001. (Data are the mean of
three seed rates and three fertility levels).

Factor1 Hybrid Open Pollinated

Plant density, no./sq yd 67b 79a
Percent establishment,
   % of seed planted 53 47
Biomass yield, tons/A 3.32a 2.95b
Grain yield, bu/A 32.6a 29.0b
1Values in rows followed by a different letter are significantly different
at p=0.05.

TTTTTable 2.able 2.able 2.able 2.able 2. Seed yield (bu/A) with three fertility
rates and three seed rates  averaged
across 7 location-years. (Means for two
cultivars and two fungicide treatments).

Fertility Seed rate, lb/A 1

level 2.5 5.0 7.5

Low 26.8e 30.1d 29.8d
Mid 29.1d 31.9c 33.6b
High 29.9d 33.7b 35.4a

1Values in rows followed by a different letter are
significantly different at p=0.05.
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FFFFFigurigurigurigurigure 1.e 1.e 1.e 1.e 1. Seed yield of hybrid and open pollinated
canola as a function of applied N under
normal to above normal moisture
conditions in 2000 and below normal
moisture conditions in 2001.
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In this study, despite an average yield
advantage of  3.6 bu/A for the hybrid over
the open pollinated cultivar and greater
advantage under dry conditions, both cul-
tivars were consistent in their response to
seed rate, nutrient level, and fungicide.
Fungicide generally failed to increase yield
in our trials since disease levels were insig-
nificant. While yields generally increased
with increasing fertility and increased seed
rate, the seed yield response to high fertil-
ity occurred only with high seed rates.

The N response results indicate that
target N levels for canola grown on wheat
stubble in moisture-limited environments
should be the same for a higher yielding
hybrid as they are for a high yielding open
pollinated cultivar. The results also suggest

that high yielding cultivars should be re-
ceiving more fertilizer to maximize seed
yield than is currently being applied by
many farmers. When adequately fertilized
with N, greater N use efficiency of hybrid
canola results in greater seed yields than
the open pollinated cultivar at all location-
years, despite a higher seed cost. BC

Mr. Brandt (brandts@agr.gc.ca) and Mr. Ulrich
are agronomists with Agriculture and Agri-Food
Canada in Scott, SK. Dr. Lafond is an agronomist
with Agriculture and Agri-Food Canada in Indian
Head, SK. Dr. Kutcher is a plant pathologist and
Dr. Malhi is a soil scientist with Agriculture and
Agri-Food Canada in Melfort, SK. Dr. Johnston
is PPI/PPIC Northern Great Plains Director
located in Saskatoon, SK.
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of Soil Science,
North Carolina
State University.
Dr. Beaton is now
retired after a long
and distinguished
career in agro-
nomic research and education. Contribu-
tions to the book by Dr. Havlin and Dr.
Beaton serve to further its effectiveness as
a teaching tool.

The new edition, copyright 2005, con-
tains 528 pages, with 13 chapters covering
a range of  topics with reference to biologi-
cal, chemical, and physical properties af-
fecting nutrient availability.

Soil Fertility and Fertilizers, Seventh
Edition (ISBN 0-13-027824-6), is available
from Pearson Education/Prentice-Hall,
Inc., Upper Saddle River, New Jersey. Cost
of  the book is US$110.00 plus shipping.
For single copy purchase in the U.S., call
(800) 811-0912; in Canada, call (800) 567-
3800.

Additional information is available at:
>www.prenhall.com<. BC

With increased attention to
minimizing the environmental
impact of  soil and fertilizer man-

agement, the Seventh Edition of  the popu-
lar text Soil Fertility and Fertilizers: An
Introduction to Nutrient Management, is
now available. Long regarded as the lead-
ing book in its field, this volume provides
a basic introduction to the biological,
chemical, and physical properties affect-
ing soil fertility and plant nutrition. It cov-
ers all aspects of  nutrient management for
profitable crop production.

The Seventh Edition has been substan-
tially revised to reflect rapidly advancing
knowledge and technologies in both plant
nutrition and nutrition management. It is
considered the most comprehensive trea-
tise on soil fertility and nutrient manage-
ment on the market today.

Authors of  the book are Dr. John L.
Havlin, Dr. James D. Beaton, Dr. Samuel
L. Tisdale, and Dr. Werner L. Nelson. Dr.
Tisdale and Dr. Nelson, both now deceased,
were authors of  the first edition of  the text
in 1956. Dr. Havlin is with the Department

Soil Fertility and Fertilizers�
Seventh Edition of Book Now Available
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