
80 FarmTech 2007 Proceedings

FarmTech 2007 Proceedings
Global Perspectives... Local Knowledge

Delaying swathing until the 50-60% seed colour change and straight cutting canola have both been shown to increase oil contents
over the traditional swathing at the 30-40% seed colour change. Although there are risks in straight cutting, using this practice under
certain crop conditions can be more profitable due to higher oil content, reduced green seed and reduced machinery costs.

Weeds that emerge with the crop should be controlled relatively early.  Using herbicide-resistant canola cultivars versus non-
herbicide-resistant cultivars reduces the need for tillage, improves weed management, protects yield potential, and lowers
environmental impact.  Hybrid cultivars, given their superior competitive ability over open pollinated cultivars, are less dependent on
additional herbicide applications than less competitive open pollinated cultivars.  Furthermore, the rapid early growth of hybrid
cultivars may also improve fertilizer use efficiency and reduce soil and atmospheric nutrient losses compared to open pollinated
cultivars.  Indeed, it may be time to re-evaluate the competitive index of canola.  Twenty years ago it was accepted to suggest that,
in terms of competitive ability with weeds, crops should be ranked as follows: barley > wheat > canola > peas > flax.  Recent
experiments indicate that, under some conditions, hybrid canola cultivars are as competitive as wheat or barley.

Disease and insect monitoring are important to determine the necessity of foliar fungicide and insecticide treatments.  Sclerotinia
forecasting is a challenge due to strong influences of weather on disease incidence and progression after flowering when fungicide
application decisions need to be made.  Strong canola prices will continue to shorten canola rotations unless cereal prices can
compete, and short rotations will accentuate pest problems such as clubroot.  This long-lived, soil-borne disease continues to spread
in the Edmonton area, and current control measures are limited to long rotation breaks.  None of our Canadian cultivars have
resistance, and breeding efforts are just getting underway at the University of Alberta.  The Alberta clubroot strains are more virulent
on canola than strains from other parts of Canada, which suggests that a more vicious strain has developed here.
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Cash flow is often the most important consideration when growers make cropping decisions.  One can manage crops well to improve
yield, and market crops well to improve returns, but the real cash crunch comes at the beginning of the growing season where input
costs seem to be ever-increasing.  Therefore, it is tempting, and potentially advantageous, to reduce inputs.  The problem arises when
input reductions reduce yield so much that any profit gains that might have been realized due to lower inputs costs are outweighed
by substantially lower yields and returns.  Some have questioned whether it is ever profitable to reduce inputs.

Individual Inputs.

A study to evaluate the relative importance of inputs in canola and barley production was initiated at Scott and Melfort, SK and at
Lacombe, Beaverlodge, Lethbridge and Fort Vermilion, AB in 2005.  It is not feasible to study at all possible combinations of inputs.
However, it is important to know how changes to one input might affect responses to others. The study is based on evaluating
responses to individual inputs as they are either removed from a ‘full’ package of inputs or added to an ‘empty’ package of inputs.
The premise is that responses may not be the same in a ‘full’ versus an ‘empty’ package.  Studies were designed as a split plot
factorial with canola and barley as main plots and inputs as factors in sub plots. The same input strategy would be applied to each
plot for a period of 4 years to evaluate cumulative effects of inputs over time. In subsequent years, the plots used for canola would
be seeded to barley, and vice versa creating a canola-barley rotation. To ensure adequate and uniform weed populations, wild oat and
wild buckwheat were seeded in year one only on all plots at a rate of 100 seeds of each species per square meter. Studies were direct
seeded after application of Roundup burnoff at 0.5 or 1.0 liters per acre depending upon whether perennial weeds were present. The
list of experimental treatments follows:
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Treatment List – Canola and Barley:

1) Full package

2) Full package minus best genetics

3) Full package minus seed

4) Full package minus 50% fertilizer

5) Full package minus 100% fertilizer

6) Full package minus 50% herbicide

7) Full package minus 100% herbicide

8) Empty package

9) Empty package plus best genetics

10) Empty package plus seed

11) Empty package plus 50% fertilizer

12) Empty package plus 100% fertilizer

13) Empty package plus 50% herbicide

14) Empty package plus 100% herbicide

Canola Full package = InVigor 5020, 150 seeds m2, 100% fertilizer, 100% herbicide

Canola Empty package = LBD2393LL, 75 seeds m2, no fertilizer, no herbicide

Barley Full package = AC Metcalfe, 300 seeds m2, 100% fertilizer, 100% herbicide

Barley Empty package = Harrington, 150 seeds m2, no fertilizer, no herbicide

Agronomic and weed management outcomes follow input level decisions.  For example, how long will it take for a repeated 50%
fertilizer rate to reduce yields below what is gained by lowering fertilizer inputs?  Are there soil zones where fertilizer inputs are
more crucial?  Given greater native fertility, nitrogen mineralization and yield potential in high organic matter soils, should fertilizer
inputs be lower than commonly recommended?  When herbicides inputs are reduced what weeds will build up after several years and
in what densities?  Should soil zone influence herbicide input decisions?  Will uncontrolled weeds be a significant problem when
weed seeds are left on the soil surface in zero till and direct-seeding systems?  In canola, will higher yields following hybrid seed
substantially out-yield cheaper open pollinated seed?  Can seeding rate for canola hybrids be reduced without significantly lowering
yields and profit?  These questions will be discussed in the presentation, although long-term effects will only be determined after at
least four years of study.

Combined Inputs and Integrated Crop Management Impacts on Wild Oat.

There has been little research conducted to determine if a relationship exists between crop competitiveness with weeds, and the
efficacy of low herbicide rates.  It is conceivable that crop competition may influence the effectiveness of lower than recommended
rates of herbicides used for wild oat control.  Semi-dwarf and hull-less varieties are generally less competitive than hulled, taller
varieties.  A long-term barley rotation study that illustrates agronomic practices favouring integrated crop management and crop
health was initiated in 2001and still continues.  The experiment was conducted at three sites to represent a dark grey-wooded
(Beaverlodge), a Black sandy loam (Lacombe) and clay loam soil (Brandon).

Treatment Factor and Levels List:

Rotation System Options: (2) continuous barley or barley–canola–barley–peas.
Barley Type: (2)tall or short
Seeding Rate: (2) 200 and 400 seeds m-2 for barley; 100 and 150 seeds m-2 for peas and canola, respectively.  Wild oats (100
seeds m-2) were seeded across all treatments in 2001 only.
Herbicide Rate: (3) 1 X, ? X and ? X rates in all crops

By year five, barley yields were substantially lower under continuous barley production than when the barley was rotated with canola
and field peas.  Without agronomic crop health support, wild oat biomass after five years of ? herbicide rates was very high (4530
kg/ha).  Crop rotation alone reduced wild oat biomass by more than 50%. Seeding a taller variety reduced wild oat biomass by 2-
fold.  Doubling the seeding rate reduced wild oat biomass by 3-fold.  Combining both of the latter factors together reduced wild oat
biomass by 8-fold.  Combining all optimal practices for crop health reduced wild oat biomass by 70-fold.  It is evident that there is
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much more that you can do about wild oat management (and by extrapolation, the management of other weeds) other than just
spraying herbicides and worrying about water volume, adjuvants, nozzle types and weather.

Adhering to integrated crop management principles that favour crop health will help growers struggling with input-level questions.
Skilfully combining optimal agronomic factors that work on your farm is the art and science of integrated crop management as well
as the primary determinant of how long you will be happily farming.  The combination that works one year, on one field could be a
disaster in another year on another field; long-term “recipes” are not recommended.

NIRS - A NEW WAY TO MARKET GRAIN FOR END-USE QUALITY?
James H. Helm
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The most limiting and expensive traits to select for whether you are breeding new varieties or marketing/buying product are the
quality traits.  However, these are often the most economically important traits that we are using our grain for. Quality traits are not
simply inherited; they have other physiological effects on the seed or end product and are significantly affected by the environment.
Figures 1 to 4 show the variability of various quality characteristics found in Alberta grown barley.  Simply measuring test weight
(bushel weight) and kernel weight (seed plumpness) do not define see quality (Table 1). 

Over the last 40 years, I have looked at many different techniques to rapidly screen breeding populations for many different economic
quality traits.  Most techniques are too expensive or unreliable to screen large numbers of samples.  NIRS (Near Infrared Reflectance
Spectroscopy) is accurate, repeatable and rapid as well as non-destructive to the sample, allowing breeding programs to screen large
numbers of lines for multiple characteristics at the same time.  

What is NIRS?

NIRS technology uses near infrared light to scan a sample and produce a light reflection ‘fingerprint’ of the sample.  This data is then
matched with data from traditional wet chemistry sources or to feed trial data to produce a calibration equation.  This NIRS equation
can then be used to analyze samples to predict feed quality characteristics such as protein and energy - all in just a matter of minutes. 

New NIRS project

New funding received from the Alberta Crop Industry Development Fund has began the process of transferring the NIRS technology
used in genetic development to commercial use, which will define the major feed quality components of feed ingredients into a
standard format.  This will allow both feed producers and livestock producers to price the ingredients according to their true feed
value.

It will ultimately mean considerable savings for livestock producers and feed mills by giving quick reliable analysis of feed quality
components and allowing them to formulate more accurate feeding rations.  Feed grain producers will also benefit from NIRS by
having their grain samples analyzed and then using this to market their grain according to its specific quality traits; and they will be
paid for its actual quality.




