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Introduction

Located at Outlook, Saskatchewan, the Canada-Saskatchewan Irrigation Diversification Center
(CSIDC) is a modern applied research and demonstration facility. It operates as a partnership
between Agriculture and Agri-Food Canada, the Saskatchewan Ministry of Agriculture, the
Irrigation Crop Diversification Corporation, the Saskatchewan Irrigation Projects Association, and
the University of Saskatchewan. The partnership is driven by the challenge and the desire to meet
the needs of its farmer clients and to serve the western Canadian irrigation industry.

CSIDC consists of a 135 hectare land base equipped with a full range of modern irrigation
equipment, including variable rate irrigation systems. Nineteen hectares of subsurface drainage
allow environmental monitoring and treatment comparison. Water is supplied to the centre by a
computer controlled variable output pressurized pipe system.

CSIDC has a full range of small plot to commercial sized agricultural equipment. It includes a
potato and vegetable storage and handling facility complete with a quality assessment laboratory.
In addition a heated greenhouse, a well-equipped shop, an automated weather station and a
modern office are part of the facilities.

CSIDC has a highly qualified and experienced team of research, technical, extension, operational,
administrative and management staff that effectively address the research, demonstration and
extension needs of the industry. These staff contributions are provided by Agriculture and Agri-
Food Canada, the Saskatchewan Ministry of Agriculture, the Irrigation Crop Diversification
Corporation, the Saskatchewan Irrigation Projects Association, and the University of
Saskatchewan.

The project activity conducted at CSIDC is reviewed, evaluated, rated and approved by an
Executive Management Committee to ensure that research, demonstration and education
activities meet the objectives of the partnership agreement. Project suitability is based on the
potential to increase the economic impact of crops grown under irrigation, to increase on-farm
profitability, and to protect and sustain the environment. Projects include evaluating new and
existing crops and cultivars in a changing environment, developing Beneficial Management
Practices (BMP) for sustainable irrigated crop production and resource protection, evaluating
management practices for improved water use efficiency, and supporting the transfer and
adoption of improved practices and technologies.

Each year the work at the Centre is highlighted at the annual CSIDC Field Day and trade show, as
well as numerous commodity tours and extension events.
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Executive Management Committee Members

Agriculture and Agri-Food Canada
Paul McCaughey, Director, Research and Development, Saskatoon Research Centre
Laurie Tollefson, Science Manager, Agricultural Water Management

Irrigation Crop Diversification Corporation
Rob Oldhaver, Alternate Vice Chairman
David Bagshaw, Director, Lake Diefenbaker Development Area

Saskatchewan Irrigation Projects Association
Roger Pederson, Chairman
Larry Lee, Director, Lake Diefenbaker Development Area

Saskatchewan Ministry of Agriculture
Doug Billet, Director, Crops and Irrigation Branch
Jason Drury, Manager, Irrigation Branch
Kelly Farden, Manager, Agronomy Services

University of Saskatchewan
Fran Walley, Associate Dean (Academic), Dept. of Soil Science,
College of Agriculture and Bioresources
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Centre Staff
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Judy Clark, Administrative Co-ordinator
(306) 867-5401

judy.clark@agr.gc.ca

Debbie Greig, Administrative Assistant
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Garry Hnatowich, Irrigation Agronomist
(306) 867-5405
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Technician
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jazeem.wahab@agr.gc.ca

Don David, Field Crops Technician
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donald.david@agr.gc.ca

John Harrington
(306) 867-5410
john.harrington@agr.gc.ca

Darryl Jacobson, Irrigation Equipment
Operator
(306) 867-5400
darryl.jacobson@agr.gc.ca

Allen MacDonald, Equipment Maintenance
(306) 867-5415
allen.macdonald@agr.gc.ca

Dale Tomasiewicz, Irrigation Agronomist
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Technology Transfer Activities

Publications/Posters

¢ International Commission of Irrigation and Drainage Task Force on Water for Bio-energy
and Food: ICID Technical Paper on Bio-energy and Water

Variable Rate Irrigation: The Next Big Thing for Prairie Irrigators? (revised)

Greenhouse Gas Mitigation: Water and Energy Use Efficiency

Greenhouse Gas Mitigation in Potato Production

Impact of Irrigation on Greenhouse Gas Emissions from Agriculture

Nitrogen Management for Greenhouse Gas Mitigation

Petiole Nitrate Criteria for Irrigated Potato in Manitoba

Effect of Timing and Source of Nitrogen Fertilizer Application on Irrigated Russet Burbank
Potato in Manitoba

¢ Nutrient status and crop productivity following a 14-year irrigated rotation study

Hosted Tours

Preschool Group, April 15", 2014

Loreburn High School Environmental Studies Students, June 5" 2014

U of S Ag Engineering Students, July 15", 2015

U of S and U of Guelph GHG Researchers, July 17", 2014

Saskatchewan Pulse Growers Board of Directors and staff, July 19", 2014

U of S Chinese Agriculture Exchange Students, July 29", 2014

“Manitoba Harvest” Hemp Seed Processor, August 6" 2014

Canola Development Commission and Canola Council of Canada Directors & Staff,

August 6™, 2014

Saskatchewan Ministry of Agriculture staff, August 8", 2014

e CSIDC/SSPGA (Saskatchewan Seed Potato Growers’ Association) Field Day and SSPGA
Semi-Annual Meeting, August 19" 2014

e China Ministry of Agriculture Research and Extension Staff, August 25", 2014

e Cutting Edge in Forage Management: Taking it to the Field, August 26", 2014

Field Days
e Annual Field Day, July 10", 2014
CSIDC 2014 Evening tour, August 12", 2014

e Saskatchewan Seed Potato Growers’ Association Producer’'s Workshop Day,
February 12", 2015

Trade Shows

e Western Canada Crop Production Show, Saskatoon, January 10-13, 2015
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Professional Development

CSIDC staff were active at conferences, workshops and other professional development activities
throughout the year. These include:

Conferences, Workshops and Meetings

e SI|PA/ICDC Conference, Moose Jaw, December 9-10, 2014

Committee Representation

CSIDC Field Day Organizing Committee

Occupational Health & Safety (OSH) Committee

Canadian National Committee on Irrigation & Drainage (CANCID)
International Commission on Irrigation & Drainage (ICID)

Water Use Efficiency Technical Team

Global Research Alliance on Greenhouse Gas Mitigation Technical Team
OECD Committee on Agriculture & Environment

Saskatchewan Soil Fertility Committee
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2014 Weather Summary

The 2014 growing season had a late start after a cold wet April and late spring thaw. Seeding did
not start until mid-May, but progressed rapidly in warm weather for the remainder of the month.
Rainfall was well above average until July, but was well-distributed. Seeding could be completed
in reasonable time and crop damage from excess moisture was not extensive. Conditions were
drier with moderate temperatures thereafter, resulting in generally low disease pressure, excellent
yields, and good crop quality for both irrigated and rainfed crops. Response to irrigation was low
due to high levels of subsoil moisture going into July, along with few days of extreme high
temperature.

Corn Heat Units (CHU) are shown in Figure 3. CHU are calculated from May 15 through
September 30, or to the first killing frost (defined as -2.0°C), whichever occurs first. In 2014 the
first killing frost occurred on October 3 (-3.9°C). However, a frost of -1.8°C occurred on
September 12. The temperature remained below 0.0°C for eight hours during that event, and
substantial damage was caused to long-season and late-planted crops. 2182 CHU had been
accumulated by that date.

Comments are also included in the individual project reports.
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Figure 1. CSIDC 2014 growing season: Monthly mean daily minimum and maximum
temperatures
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2014 Irrigation Summary

Table 1. Monthly and total irrigation depth applied by field and study area

Irrigation Depth Applied gg’;'&? V-\r/cz)attilr
Field Study May Jun Jul Aug Sep Irrigation  Applied
mm
1 Fill Area: Wheat 0 0 25 25 0 50 50
1 Wheat PGR Study — full irrigation 0 0 88 63 0 150 150
1 Wheat PGR Study — part irrigation 0 0 50 38 0 88 88
2 Fill Area: Wheat 0 0 45 45 0 90 90
2 Soybean Trial 0 0 30 30 0 60 60
2 Grass Plots 0 0 60 15 0 75 75
3 Chickpea/flax Intercrop 0 0 0 0 0 0 0
3 Soybean Trial 0 0 25 38 0 63 63
48&5 Irrigated Corn 0 7 13 25 0 45 45
48&5 Dryland Corn 0 7 0 0 0 7 7
4&5 Corn Herbicide Trial 0 7 13 25 0 45 45
485 Fill Area: Wheat 0 0 20 0 50 20 70
6 Canola Establishment — irrigated 0 0 75 25 0 100 100
6 Canola Establishment — dryland 0 0 0 0 0 0 0
6 Canola Nitrogen Study 0 22 46 25 0 93 93
6 Canola Sclerotinia Trial 0 19 38 25 0 82 82
6 Soybean Trial 0 3 25 25 0 53 53
7 Fill Area: Wheat 0 0 13 25 0 38 38
7 Potato Variety Trial 0 0 49 100 18 167 167
7 Water Use Trial - Canola 0 0 49 75 0 124 124
7 Water Use Trial - Potato 0 0 49 100 18 167 167
7 Water Use Trial - Wheat 0 0 49 88 0 136 136
8 Canola Trials 0 6 38 12 0 56 56
8 Dry Bean Trials 0 6 50 38 0 94 94
8 Fababean Trials 0 6 50 38 0 94 94
8 Field Pea Trials 0 6 38 0 0 44 44
8 Fill Area: Wheat 0 6 38 0 0 44 44
9 Canola Trials 0 6 38 12 0 56 56
9 Flax Trials 0 6 25 0 0 31 31
9 Fill Area: Soybean 0 6 0 0 0 6 6
10 Canola/Winter Wheat Trials 0 6 38 12 38 94 94
10 Forage Trials 0 6 38 50 0 94 94
11 Agric. Greenhouse Gases 0 0 50 38 0 88 88
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Irrigation Depth Applied Growing Total
Season Water
Field Study May  Jun Jul Aug  Sep Irrigation  Applied
11 Fill Area: Wheat 0 0 25 13 175* 38 213
11 Soybean Trials — irrigated 0 6 25 45 2 76 76
11 Soybean Trials - dryland 0 6 0 0 0 6 6
12 Alfalfa 0 0 13 0 0 13 13
12 Cereal Variety Trials 0 0 38 0 0 38 38
12 Fill Area: Wheat 0 0 13 12 0 25 25
12 Forage Salinity Trials 0 0 13 0 0 13 13
12 Irrigation Scheduling Trial — full 0 0 113 50 0 163 163
12 Irrigation Scheduling Trial — 75% 0 0 88 25 0 113 113
12 Irrigation Scheduling Trial — soil 0 0 75 25 0 100 100
12 Irrigation Scheduling Trial — dry 0 0 0 0 0 0 0
12 Fill Area: Soybean 0 0 13 25 0 38 38
Demo Canola Establishment Trial 0 0 88 25 0 113 113
Demo Cereal Variety Trials 0 0 50 13 0 63 63
Demo Dry Bean Breeding Plots 0 0 50 25 0 75 75
Demo Fababean Variety Trial 0 0 50 25 0 75 75
Demo Field Pea Variety Trial 0 0 50 0 0 50 50
Demo Fill Area: Wheat 0 0 50 13 0 63 63
Demo Fill Area: Soybean 0 0 25 13 0 38 38
Demo Flax Variety Trial 0 0 50 0 0 50 50
Demo Forage/Alfalfa Plots 0 0 70 12 0 82 82

* Fall leaching application
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2014 Plot Location Maps
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Figure 7. CSIDC Main Station plot layout

The plot layout legend follows on page 13.
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Irrigation Scheduling
ICDC Wheat Variety
ICDC Wheat Variety
ICDC Durum Variety
ICDC Barley Variety

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2014-15



Introduction | 15

Figure 9. CSIDC Off-Station Site plot layout

Legend
54, CDC Utmost Wheat 60. Canola Establishment Trial
55. Soybeans 61. Fababean Trials
56. Alfalfa 62. Dry Bean Trials
57. 1CDC Wheat Variety Trial 63. Flax Variety Trial
58. Annual Forage Trial 64. Dry Bean Trials
59. Forage Trials 65. Canola Trials
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Improving Canola Stand Establishment for Irrigated Conditions

Leads: Dale Tomasiewicz and Don David

Year 1 of 3
Funded by Agriculture and Agri-Food Canada

Canola is by far the most extensively grown individual crop under intensively managed irrigation in
Saskatchewan, accounting for almost a third of that irrigated area. The irrigated crop production
environment is distinct. Due to the relatively long, warm growing season and little risk of drought
stress, yields under irrigation are typically higher and more consistent than in other areas.
However, soils and climate are not similar to those in the Black soil zone where the highest yields
are normally produced and where most research with canola has been conducted. The
Brown/Dark Brown soils are typically drier at planting and are lower in organic matter, creating
different conditions for crop establishment.

One of the greatest agronomic challenges for canola production is proper crop stand
establishment. Small canola seeds produce a thin, weak stand if seeded too deeply, but dry soll
conditions can necessitate deeper seeding to get the seed "into moisture" so that it can
germinate. Crusting of the lower organic matter irrigated soils can also pose a challenge for
canola emergence under moist conditions and in finer-textured soils. Due to certain special high-
value crops in many irrigated rotations, both cultivated and zero-till production systems are
involved. Irrigation can provide the surface soil moisture and soften soil crusts, but irrigating after
seeding can, in some situations, wash in and pack soil over the seedrow. Irrigation for stand
establishment has been used by some growers to improve crop stand, but the practice has not
been studied and success with it is inconsistent.

The objective of this field project is to determine the effectiveness of the most practicable
measures available to the irrigated canola producer to improve canola stand density and
uniformity. This includes irrigation shortly before planting and irrigation shortly after planting. To
broaden applicability of results, the study is conducted on two differing soils and tillage is also
added as a variable at each site.

Methods

In 2014 the replicated small-plot study was located on a calcareous Bradwell sandy loam soil on-
site at CSIDC (Field #6; SW15-29-8-W3), as well as on an orthic Bradwell sandy loam soil at the
CSIDC off-site location (Knapik northeast field; NW12-29-8-W3). The particle size distribution of
the 0-15 cm soil is similar between the two sites (~70-21-9% S-Si-C), but the on-site soil has more
organic matter: 2.6%, as compared to 1.7% at the off-site trial (0-15 cm). The trials were in
irrigated spring wheat production in 2013, and were not fall-cultivated afterwards.

Treatments were a factorial combination of two tillage and four irrigation treatments as follows:
Tillage:

A) No tillage (direct-seeded into standing stubble) - No-Till
B) Spring-tilled well before seeding — Till
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Irrigation:
1) Irrigated, with a single post-seeding irrigation for stand establishment - Post1
2) Irrigated, with three post-seeding irrigations for stand establishment - Post3
3) Irrigated, with no irrigation for stand establishment - None
4) Rainfed; no irrigation at any time — Dry

The Dry treatment was not randomized in with the other irrigation treatments - it was laid out as a
separate (2 treatment x 4 block) study along one side of each of the irrigated studies to
accommodate the July-August irrigation. The irrigated study was laid out in a strip-plot design
with four complete blocks due to the difficulty in applying irrigation and tillage treatments to
individual small plots. The Postl irrigation treatment was intended to be a single irrigation before
seeding rather than after. However, that was considered not relevant due to the wet spring
conditions resulting from a late thaw, cold wet weather to mid-May, and 71 mm of rain during the
last two weeks of May.

Tillage in the Till treatments at both sites was done with a Kuhn™ power harrow, at 8-10 cm
depth. Both sites were seeded on May 30 with a double-disc plot drill with 25.4-cm row spacing.
L252 canola was planted at 7.5 kg/ha (~150 seeds/m?) approximately 8 mm deep into moist (off-
site) or very moist to wet (on-site) soil conditions. The plots were fertilized and all pests were
managed as generally recommended for irrigated canola production in Saskatchewan.

Irrigation applications of 8.5 mm each for stand establishment were conducted on June 2 for the
Postl and Post3 treatments, as well as on June 4 and June 6 for the Post3 treatment only (Figure
10). Allirrigated treatments were later irrigated in July and August to meet crop requirements.

Plant counts were taken from four 1-m row sections per plot at both sites on June 9, and again
after emergence appeared complete (June 23 on-site and June 19 off-site). The exact sections of
rows to be counted were marked prior to plant emergence to avoid bias. Stem counts were taken
after harvest for two of the marked sections of row within each plot.

Plots were swathed on August 29 (off-site) or September 2 (on-site); all were combined with a plot
combine on September 11, taking about 12 m? from each plot. The exact areas to be harvested
for yield were cut out of the larger plots just prior to swathing to avoid inflated yields due to edge
effects. Samples were cleaned, and yield and various quality parameters were determined.

Various other measurements and observations were made (soil moisture and temperature,
maturity, lodging, etc.), but are not reported here.

Results were analysed for each site using analysis of variance conducted in accordance with the
above-mentioned experimental design (including a separate analysis for the Dry treatment).

Results and Discussion

Rainfall was 34 to 46 mm above average in each of April, May, and June of 2014. Consequently,
dry soil conditions did not limit canola stand establishment at either site.

The recommended stand density for irrigated canola is 110 plants/m?. Plant counts (Tables 2 and
3) indicated stands were in that range to moderately below it, despite the seeding rate of 150
seeds/m?. Treatments did not affect stand counts in the off-site trial, but in the on-site trial the
Post3 irrigation treatment (which received three irrigations over the week following seeding) had
lower plant populations and stem densities than the treatment which was not irrigated at around
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the time of seeding (None). However, this effect occurred only in the tilled treatment, resulting in
a significant tillage x irrigation interaction.

Despite similar particle size distributions, the on-site soil seemed to have physical characteristics
and behaviour more typical of a finer-textured soil than the off-site soil. Crop emergence for a
separate on-site canola study situated in the same field as the canola emergence study was also
severely reduced by moisture effects: Heavy rainfall washed soil into the drill rows and compacted
it, covering the seed too deeply with packed soil. This appeared to be occurring also in the tilled
plots of the canola establishment study to some extent, and was particularly exacerbated by the
post-seeding irrigation in the tilled Post3 irrigation treatment. Factors possibly contributing to the
soil behaviour on-site may have included finer particle size distribution within each of the sand,
silt, and clay fractions, more soil organic matter (2.6 vs. 1.5%), presence of free lime in the soll,
and finer-textured subsoil with slower drainage.

Stem counts taken after harvest were similar to the later plant counts taken in June. However,
they were higher for the tilled treatments at the off-site location, resulting in a significant tillage
effect on stem count at that site for both irrigated and rainfed plots. Plants must have continued to
emerge after the second plant count in the tilled plots. Note that the second count was four days
earlier at the off-site location.

Crop lodging was slight at the off-site location, except in two of the rainfed tilled plots. Onsite
lodging was moderate in the irrigated plots, while the rainfed plots did not lodge.

Although irrigated vs. rainfed yields cannot be statistically analysed, the average yield of the
irrigated plots was 9% (on-site) and 7% (off-site) lower than for the rainfed crops. Clearly the
100+ mm of irrigation water applied in July-August at both sites was not beneficial in this year of
excessive early season moisture and moderate summer temperatures. Soil moisture monitors
indicated dry conditions that should have been sufficient to restrict crop growth at times at the off-
site location, though not on-site. The groundwater table may have been shallow enough to
provide some crop moisture on-site. In general, yields were only moderate by irrigation standards
despite some very high yields in 2014 in many other fields and studies. The late seeding date in
this study may have been a factor.

There were no significant treatment
effects on canola yield at either site.
There was a weak trend to a positive
correlation between plant/stem density
and yield in the off-site trial, but not in
the on-site trial. Interestingly, even the
treatment with the lowest plant stand
density on-site (Till - Post3) did not
show reduced yield despite the plant
density being less than half of the
recommended density.

Clearly, in a year when soil moisture for
stand establishment was abundant,

irrigation for stand establishment ‘
provided no benefit, and actually Figure 10. Canola plant establishment study: Off-

reduced the stand density, though not  site plots immediately after irrigation for stand
yield, at one of the two sites. establishment on June 2. Note irrigated, non-irrigated,

direct-seeded, and tilled plots.
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Table 2. Plant stand and crop yield for the Canola Establishment Study: CSIDC On-site

Plant count Seed yield
Treatment June 9 June 23 Stem count  Lodging @8.5% moisture
plants/m?  plants/m? stems/m? 1-9 kg/ha
Rainfed
Tillage
No-till 80 89 92 1.5 3488
Till 89 96 87 1.5 3396
P-value 0.24 0.54 0.70 1.00 0.67
CV (%) 9.3 15 18 38 8.0
Irrigated
Tillage
No-till 80 87 80 3.6 3129
Till 77 80 81 4.4 3194
P-value 0.85 0.71 0.94 0.21 0.78
CV (%) 54 49 62 32 17
Irrigation
None 92 96 99 4.4 3198
Post3 68 73 65 3.5 3142
Postl 76 82 78 4.1 3145
P-value 0.069 0.025 0.021 0.81 0.93
LSD (0.05) 20 15 21 3.3 394
CV (%) 21 15 21 68 10

Tillage x Irrigation Interaction

No-Till - None 80 85 87 4.2 3124
No-Till - Post3 89 94 83 2.8 3138
No-Till - Postl 72 83 69 3.8 3124
Till - None 103 107 110 4.5 3271
Till - Post3 48 52 47 4.2 3145
Till - Postl 79 82 86 4.5 3166
P-value 0.030 0.040 0.030 0.65 0.74
LSD (0.05) 60 56 69 3.8 791
CV (%) 23 23 22 33 5.7

Bold type indicates statistically significant differences at the 5% confidence level
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Table 3. Plant stand and crop yield for the Canola Establishment Study: CSIDC Off-site

Plant count Seed yield
Treatment June 9 June 23 Stem count  Lodging @8.5% moisture
plants/m?  plants/m? stems/m? 1-9 kg/ha
Rainfed
Tillage
No-till 89 96 92 2.2 3120
Till 106 107 115 5.0 3087
P-value 0.29 0.53 0.022 0.15 0.82
CV (%) 20 21 7.1 56 6.0
Irrigated
Tillage
No-till 104 107 100 2.2 2795
Till 109 110 119 2.5 2960
P-value 0.43 0.73 0.024 0.69 0.27
CV (%) 13 17 10.1 58 10.3
Irrigation
None 93 98 99 2.6 2574
Post3 114 116 119 2.1 3061
Postl 112 112 111 2.4 2998
P-value 0.096 0.25 0.31 0.49 0.059
LSD (0.05) 21 24 29 1.0 422
CV (%) 16 18 22 33 12

Tillage x Irrigation Interaction

No-Till - None 86 94 90 2.2 2497
No-Till - Post3 113 114 108 2.0 2931
No-Till - Post1 112 114 102 2.5 2957
Till - None 100 103 108 3.0 2651
Till - Post3 116 118 130 2.2 3101
Till - Post1 112 110 120 2.2 3039
P-value  0.76 0.81 0.97 0.016 0.29
LSD (0.05) 31 36 35 2.0 571
CV (%) 18 17 17 9.9 3.5

Bold type indicates statistically significant differences at the 5% confidence level
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Canola Nitrogen Study

Leads:Dale Tomasiewicz and Don David
Collaborator:Richard Farrell, University of Saskatchewan, Saskatoon

Year 1 0of 3
Funded by Saskatchewan Ministry of Agriculture and the Canada-Saskatchewan
Growing Forward 2 bilateral agreement (Agriculture Development Fund)

Crops grown under irrigation have high yield potential, and consequently have high nutrient
requirements. With canola yield potential exceeding 3500 kg/ha, recommendations for fertilizer
nitrogen (N) can approach 200 kg/ha of actual N. This can represent a cost of over $250/ha for
the N fertilizer. It also requires the producer to transport, handle, and apply large amounts of
product. Other non-legume crops can also have fertilizer N requirements in the 100 to 200 kg
N/ha range. Understandably, producers need to use it in the most efficient way appropriate for
their operations, by considering the four R's of nutrient stewardship: Right source, right rate, right
time, and right place.

The objective of the study is to evaluate N fertilizer needs (N rate) and efficacy of selected
management options (N timing and placement) for irrigated canola production in Saskatchewan.
The application treatments were selected in 2012 (the first year of the study) based on input from
industry regarding N fertilization practices used by and of interest to irrigation growers. In addition
to the effects of treatments on canola yield and quality, the effects on plant tissue N and fall
residual ("soil test") soil N were also determined.

In addition to cost to the producer, N fertilization also has a cost to the public in the form of
greenhouse (GHG) gas emissions. The most important GHG emission associated directly with
crop production is release of nitrous oxide (N,O) gas from the soil. Applied fertilizer can be the
source of much of that N,O. The manufacture of the N fertilizer itself is also a major source of
GHG emissions, so using only the needed rate of N fertilizer is especially important. A separate
collaborating project closely monitored GHG emissions in selected treatments of this study. It is
described in the project report which follows this one.

Methods

The replicated small-plot study was located on an orthic to calcareous Bradwell sandy loam soil
on-site at CSIDC (Field #6; SW15-29-8-W3). The field was in irrigated spring wheat production in
2013, and not fall-cultivated afterwards. On May 8 the area was pre-worked twice to a 10 cm
depth under wet soil conditions using a Res-Till'™ cultivator to speed up thawing and drying. The
soil was sampled on May 12 (it was still frozen at 50-80 cm), after which Edge™ Granular
herbicide was broadcast at 6.9 kg/ac followed by incorporation with the Res-Till™ cultivator.

The May 12 soil sampling was conducted by block with a hydraulic corer. Six cores were taken
and composited within each block using the following depth increments: 0-15; 15-30; 30-60; 60-
90; and 90-120 cm. All twenty samples were analyzed for nitrate and ammonium content. A set
of composite samples was also prepared using soil from all blocks for site characterization. The
analysis results are shown in Table 4. The soil is non-saline at 0-60 cm depth, and slightly saline
below 60 cm. The 0-15 cm soil depth has 1.4 % organic C (~2.4% organic matter) and a pH of
7.9 (1:1 soil:water extract).
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Table 4. Soil analysis for the Canola Nitrogen Study

Depth
0-15cm 15-30cm 30-60cm 60-90cm 90-120cm

---------------- mg/kg ----------------
Nitrate N 10.5 21.0 45.5 52.0 40.0
Ammonium N 2.8 4.3 55 3.5 3.6
P (Olsen) 13
K (acetate) 137
Sulphate e high at all depths --------------
Cu (DTPA sorbitol) 0.57
Fe (DTPA sorbitol) 23
Zn (DTPA sorbitol) 2.2
B (DTPA sorbitol) 0.87
z)af'if Csréz)e Analysis  candy Loam — 63%S; 29% Si: 8% C (by hygrometer)

The following N treatments were used:

1 - Check No N applied
2 -BC-110 110 kg/ha N pre-plant broadcast and incorporated (BCI)
3-BC-220 220 kg/ha N pre-plant broadcast and incorporated

4 - Band-110 110 kg/ha N sidebanded at planting

5 - Band-220 220 kg/ha N sidebanded at planting

6 - Split-55 27.5 kg/ha N BCI + 27.5 kg/ha N topdress just prior to bolting
7 - Split-110 55 kg/ha N BCI + 55 kg/ha N topdress just prior to bolting

8 - Split-165 82.5 kg/ha N BCI + 82.5 kg/ha N topdress just prior to bolting
9 - Split-220 110 kg/ha N BCI + 110 kg/ha N topdress just prior to bolting

These treatments represent a factorial combination of three placement/timing options and two N
rates, plus a Check treatment with no applied N, and two additional N rates for the Split treatment.
The 55 and 165 Split N rates were added to accommodate a greenhouse gas (GHG) study also
using the trial treatments. The study was laid out using a RCBD with four blocks.

On May 14 a blanket application of triple superphosphate (0-45-0) and potassium sulphate
(0-0-50-[17S]) shallow banded to provide 60-36-12 kg/ha of actual P,Os-K,0-S respectively. Urea
(46-0-0) was then shallow banded to those plots requiring spring broadcast N. The fertilizers were
immediately incorporated with two passes of the Res-Till™ cultivator followed by two passes of a
harrow-packer. The plots were seeded the same day with a single disc plot drill with 10" row
spacing. InVigor L252 canola seed treated with Prosper Evergol™ was seeded approximately 1.2
cm deep at 7.5 kg/ha. Side-banded N applications were done with the seeding operation where
required: Urea was banded approximately 2.5 cm to one side of and 5.0 cm below the seed row.
Under the collaborating project, greenhouse gas sampling chambers and equipment were also
installed in selected treatments immediately after seeding.
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A heavy rain occurred five days after planting, causing soil to wash in over the seed rows and to
pack firmly. The canola stand failed to establish with adequate density and uniformity for research
trial purposes. A second seeding conducted on June 3 had similar results. A third seeding on
June 16 resulted in a somewhat better stand, though it was late and slow to establish. No
additional fertilizer was applied with either the second or third seeding operations. For the third
sowing, the greenhouse gas sampling equipment was left undisturbed, and the drill was operated
across the plots rather than down their length. Then the area around the chambers (~2.5 m of the
end of each plot) was sown broadcasting the seeding with a hand applicator and then raking in
the seed.

The study was sprayed with a mix of Liberty 150SN™ (1.35 L/ac) and Arrow™ (150 ml/ac)
herbicides on July 20. Lance WDG Fungicide™ (142 g/ac) was applied on August 4. Decis™
insecticide (40 ml/ac) was sprayed on August 21. Crop pests and diseases were effectively
controlled.

The topdress N applications required in the split treatments were hand-broadcast on July 17, and
watered in with a light (8 mm) irrigation the same day.

Five irrigations totalling 22 mm were applied in June to encourage stand establishment. Four
applications were made in July totalling 45.5 mm, and two in August totalling 25 mm. Three pairs
of WaterMark™ soil moisture sensors (@ 25 and 75-cm depths) were installed in the study and
read throughout July and August. They indicated that soil moisture was maintained well above
levels at which any drought stress would occur.

On August 8, plots were sampled for tissue N analysis (early-mid flowering stage). The youngest
mature whole leaf was taken from thirty plants within each plot. On August 18 and 22 four
Normalized Difference Vegetation Index (NDVI) readings were taken from each plot (two near
each end) with a Trimble hand-held GreenSeeker™.

On September 22 a 2 m? area of canola stand was hand-cut out of each plot and laid out to dry
(Figure 12). This harvest area was located just behind the GHG sampling apparatus within each
plot, where the stand was better from the hand-broadcast seeding. On October 8 the harvest
samples were threshed by hand-feeding them into a plot combine. Harvested grain was cleaned
and weighed, and the following measurements were made on each seed sample: Oil content,
moisture content, test weight, average kernel size (thousand kernel weight), and green seed count
(based on a 300 seed crush for each sample).

On October 15-16 the soil in each plot was sampled by taking three cores to the 120-cm depth in
the final harvest area, separating them into four 30-cm depth increments, and compositing within
each plot only. The collaborating project determined residual N tests on the samples.

Results were statistically analysed for all treatments as RCBD by analysis of variance. The 110
and 220 kg N/ha treatments were also analysed as a 3 x 2 factorial design. The 0 N check was
compared to all other treatments by contrast analysis.

Results and Discussion

Crop establishment problems (described above) necessitated re-seeding of the plot twice,
resulting in late-season crop emergence (Figure 11). Crop pests were well-controlled. Yields
(averaging 2238 kg/ha) were poor by irrigation standards (Table 5). Seed size was extremely
small, averaging only 1.99 mg. In another irrigated canola study, which was seeded May 30 to
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the same variety and in the same field as the Canola N study, both yield and seed size were
approximately 40% larger than those in the Canola N Study. Itis likely that a frost that occurred
the morning of September 12 affected the Canola N Study more than was obvious at the time.
Although the temperature only reached a low of -1.8°C, it was below 0.0°C for about eight hours.
The plants did not immediately appear damaged, but all pods developed a yellower color and all
seeds started to turn pale brown within a few days; thereafter the seeds did not appear to fill
completely even though the pods did not senesce and weather was favourable until the crop was
cut. Harvest losses may also have been high due to the small seed size and manual feeding of
the plants into the combine.

Although the effect of N rate (110 vs. 220 kg/ha) on yield was highly significant in the factorial
analysis (Table 5), the relationship is doubtful considering that there appeared to be no yield
response at N rates below 220 kg/ha. Also, the soil residual N (nitrate) concentrations were very
high where the trial was located, so a nitrogen response was not anticipated. The location for the
study was based on fall soil testing of the entire small (1-ha) field in which the study was located.
It was subdivided into two areas for soil testing, and both had only moderate soil nitrate levels (78
kg/ha NOs-N to 60 cm). The results from the detailed spring testing of the actual N study plot area
(showing much higher soil nitrate levels - as indicated above in Methods) were not available until
after the study was established.

Mean NDVI values read on August 18 showed small but significant effects of treatments (Table 5).
Although the NDVI for the 0 N Check was not significantly lower than that for the N-fertilized
treatments, higher readings were associated with Band placement and with the 220 kg/ha N rate
(in comparison to 110). NDVI values determined on August 22 were on average about 7% higher
than were the August 18 readings, but were not related to the treatments.

Agronomic information from the Canola N Study in 2014 is limited by the high residual N levels at
the study location (discussed above, and resulting in little effect of N fertilization on yield), and by
the poor stand establishment from the first two seeding operations leading to poor yields and fall
frost damage. Lack of response to fertilizer N under high residual nitrate conditions, and/or when
yield potential is limited, is itself a useful observation, in that it reinforces the potential benefit of
soil testing as a means to identify when fertilization (and input costs) can be reduced.

The study was included in the CSIDC Evening Tour held on August 12. It was also included on a
tour of a several visiting delegates of the Ministry of Agriculture of China on August 25.
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Table 5. NDVI readings and canola seed yield and quality parameters for the Canola
Nitrogen Study

Aug. 18 Thousand Green

Treatment NDVI Yield Oil Testwt.  kernel wt. seed
kg/ha % kg/hl g %

All treatments

1 - Check 63.1 1996 43.8 51.4 1.92 1.3
2 -BC-110 62.5 2185 44.1 57.0 2.03 15
3-BC-220 65.9 2541 44.5 60.9 2.04 1.8
4 - Band-110 66.2 2088 43.9 57.4 2.02 1.0
5 - Band-220 69.7 2681 45.0 59.8 2.18 1.4
6 - Split-55 65.9 2211 43.5 59.2 1.96 1.3
7 - Split-110 63.9 1940 42.8 51.3 1.90 1.2
8 - Split-165 64.1 2134 43.4 60.9 1.86 1.2
9 - Split-220 65.2 2362 44.0 59.0 2.00 15

P-value 0.034 0.25 0.02 0.03 0.20 0.91
LSD (0.05) 3.7 612 1.1 6.6 0.22 1.0
CV (%) 4.1 18.8 1.7 7.9 7.7 51

Contrast — 0 N vs. all others
P-value 0.11 0.23 0.72 0.010 0.36 0.92

As application x N rate factorial (includes 110 and 220 kg/ha N treatments only)
Application placement/timing

BC 64.2 2363 44.3 58.9 2.03 16

Band 68.0 2385 44.5 58.6 2.10 1.2

Split 64.5 2151 43.4 55.2 1.95 1.4
P-value 0.014 0.35 0.001 0.24 0.21 0.33

N rate (kg/ha)

110 64.2 2071 43.6 55.5 1.98 1.2
220 66.9 2528 44.5 59.9 2.07 1.6
P-value 0.017 0.005 0.003 0.028 0.18 0.18

Application X N rate
P-value 0.063 0.78 0.20 0.53 0.65 0.93
CV (%) 3.8 14.8 1.1 8.2 8.0 39

Bold and Bold indicate statistically significant differences at the 5% and 1% confidence level respectively
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Figure 11. Canola N study, July 18, 2014: View down one block. Note overall lateness and
better plant stand at the end of the plots (with the GHG monitoring apparatus) where seed was
broadcast and raked in. The trailer at the left houses the Univ. of Saskatchewan Fourier transform
infra-red spectroscopy (FTIR) instrument and its related equipment for continuous emission
monitoring used automated sample chambers.

Figure 12. Canola N Study, September 22, 2014: Note harvest areas cut out of each plot
surrounding the GHG sampling chambers and lain out to dry. Automated (white) and manual
(clear acrylic) chambers are visible as indicated by arrows.
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Effects of Genetic Tolerance and Foliar Fungicide Applications on the
Incidence and Severity of Sclerotinia Stem Rot Infection in Argentine Canola

Principal Investigator: Chris Holzapfel, Indian Head Agricultural Research Foundation
CSIDC Leads: Dale Tomasiewicz and Don David

Year 2 of 3
Funded by the Saskatchewan Canola Development Commission (SaskCanola)

Sclerotinia stem rot causes significant yield loss for canola in western Canada each year;
however, the degree to which this disease affects individual fields is highly variable depending on
the specific environmental and weather conditions that are encountered. Foliar fungicides have
proven to be the most consistent and effective method of controlling Sclerotinia; however, in many
canola growing regions of the Prairies, annual applications may not be economically viable over
the long-term. Commercial cultivars that are considered relatively tolerant to Sclerotinia stem rot
have recently been introduced.

This project aims to enhance our current understanding of potential benefits and limitations that
might be expected with both tolerant cultivars and foliar fungicide applications, and specifically:

1) To evaluate the effectiveness of genetic tolerance to Sclerotinia and foliar fungicide
applications for reducing Sclerotinia stem rot infection in Argentine canola under field
conditions, and

2) To determine if, and under what conditions, foliar fungicide applications may be required
when growing a cultivar with genetic tolerance to Sclerotinia.

In 2014, the second of three years of the study, field trials were conducted at five locations in
Saskatchewan and Manitoba chosen to have a moderate to high risk of Sclerotinia developing in
canola based on climate. The sites at CSIDC, Outlook and Brandon, MB were irrigated; the non-
irrigated sites were at Indian Head and Melfort, SK, and Melita, MB. This report includes detailed
results for the Outlook 2014 location only, and general comments on results from other sites.

Methods

The 2014 study at Outlook was conducted on-site at CSIDC under a pivot irrigation system
(SW15-29-8-W3: Field #6), on a Calcareous Bradwell sandy loam soil with limited sandy veneer
inclusions (74%S, 20%Si, 6%C). No fall tillage had been used after the field was in irrigated
wheat production in 2013. The soil was sampled on May 8 at 0-15 cm, 15-30 cm, and 30-60 cm
depth increments. The soil is non-saline at all depths, has 2.4% organic matter and a pH of 7.9
(1:1 soil:water suspension) at 0-15 cm. Soil test nutrient levels were as follows:

Nitrate (as NOs-N) 51 kg/ha (0-60 cm)
P (Olsen) 32 kg/ha (0-15 cm)
K (Ammonium acetate) 338 kg/ha (0-15 cm)

Soil test levels of extractable sulphate, Cu, Fe, Zn, Mn, and B were sufficient to high.

The treatments were a factorial combination of two canola hybrids and four fungicide treatments,
for a total of eight treatments. The hybrids were 45H29 RR (susceptible) and 45S54 RR
(Sclerotinia tolerant).
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The foliar fungicide treatments were:

1) Untreated check

2) Early - fungicide applied at 20% bloom

3) Late - fungicide applied at 50% bloom

4) Dual - full rate of fungicide applied at both crop stages.

The treatments were arranged in a Randomized Complete Block Design (RCBD) with four
replicates.

The cereal stubble was cultivated with a Res-Till™ cultivator on May 8 (two passes). On May 12
Edge™ granular herbicide was applied and incorporated with one pass of the Res-Till. On May
14 urea (46-0-0) and ammonium sulphate (21-0-0-[24]) were broadcast at a rate to provide 135
kg/ha of N and 12 kg/ha of S, followed by the Res-Till™ and harrow-packer (two passes each).
The study was seeded ~1 cm deep into excellent soil moisture conditions on May 15 with a 6-row
plot drill on 25-cm row spacing. The seed was treated with Helix XTra®. MAP (11-52-0) and
potash (0-0-60) fertilizers were side-banded during the seeding operation at rates to provide 40
kg/ha of actual P,Os and 15 kg/ha of K,O. Seeding rates were adjusted for seed size to target
approximately 125 viable seeds/m?. This relatively high rate was chosen to promote dense crop
canopies and thereby increase the likelihood of disease. Individual plots were approximately 4.6
m (3 drill passes) wide by 11 m long (after trimming out alleyways between ranks).

The stand failed to establish adequately. Heavy rainfall on May 19, and again ten days later,
washed and packed soil too deeply over the seed. On June 2 the trial was sprayed with
CleanStart™ at 2.5 I/ha to kill emerged plants, and was harrowed. It was re-seeded the following
day in the same location using the same seeding protocol as on May 15, except that no fertilizer
was applied. The stand established slowly due to continued excess rain though June, but was
adequate for the trial purposes.

Roundup Weathermax™ herbicide was sprayed on July 8. The Early and Late fungicide
applications (specific to each treatment) were made on July 16 and 20 respectively, and each
consisted of an application of Lance WDG™ fungicide (boscalid) at 350 g/ha.

A total of 82 mm of irrigation water was applied.

Stand counts (four 1-m row sections in each plot) were made on July 7. Time from planting to
initiation of flowering (5-10% of plants have at least one flower open) and to end of flowering (5-
10% of plants are void of flowers) was observed for each plot. On September 9, Sclerotinia
incidence and severity ratings were made in each plot. 100 individual plants per plot were rated on
a scale of 0-5 (method described in Kutcher, H. R. and Wolf, T. M. 2006. Low-drift fungicide
application technology for Sclerotinia stem rot control in canola. Crop Prot. 25: 640-646). Days to
maturity (60% seed colour change) could not be rated, due to frost effects. A light (-1.8°C), but
long-duration frost occurred on September 12, causing all seeds to start changing color by
September 15.

The centre 6 rows of the plots were swathed on September 15 and were combined on September
24. Seed was dried, cleaned, and assessed for yield, moisture, seed size, distinctly green seed
percentage (500 seed crush for each plot), and oil content.

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2014-15



Field Crops Program | 30

Table 6. Canola Sclerotinia Study results

Flowering Sclerotinia incidence Seed Green Seed
Treatment Stand Initiation End  Possible Definitive Lodging yield® seed size
#/m? days days % % 1-9'  kglha % mg
Hybrid
Susceptible 68 41 65 2.9 0.4 4.2 2907 1.6 2.5
Tolerant 56 41 65 2.3 0.1 6.6 2791 1.6 2.8
P-value 0.038 0.14 0.76 0.50 0.35 0.000 0.090 0.87 0.000
Fungicide
Check 66 41 64 4.6 0.8 6.0 2780 1.8 2.6
Early 61 41 65 24 0.1 55 2855 2.1 2.6
Late 60 41 65 2.2 0.0 5.0 2944 0.9 2.6
Dual 61 41 65 1.2 0.1 5.0 2816 1.6 2.7
P-value 0.85 0.17 0.75 0.094 0.20 0.012 0.34 0.000 0.52
Hybrid x Fungicide
Sus-Check 78 40 64 53 1.3 4.5 2954 14 25
Sus-Early 62 41 65 1.8 0.0 4.5 2835 2.3 24
Sus-Late 61 41 65 2.5 0.0 4.0 2966 1.0 24
Sus-Dual 70 42 65 2.3 0.3 3.8 2872 2.0 2.5
Tol-Check 54 41 65 4.0 0.3 7.5 2605 24 2.7
Tol-Early 60 41 64 3.0 0.3 6.5 2876 19 2.8
Tol-Late 59 41 65 2.0 0.0 6.0 2923 0.8 2.8
Tol-Dual 53 41 65 0.3 0.0 6.3 2760 14 29
P-value 0.35 0.047 0.84 0.064 0.38 0.35 0.21 0.005 0.14
CV (%) 23.5 14 1.8 98.6 296.1 11.7 6.5 258 4.6

! Rating from 1=lower stems vertical, to 9=lower stems flat on the ground
2 Yield adjusted to 10% seed moisture basis

Results and Discussion

Although canola yields were generally good in 2014, yields were relatively poor by irrigation
standards in this study (Table 6), likely due to the difficult and late stand establishment
(Figure 13), and to the effect of the September frost. Stands were thinner than targeted,
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especially for 45554 RR. This may be the reason for the trend toward lower yield for that hybrid.
Lodging was significantly greater in 45S54 RR, as well as in the fungicide check treatment as
compared to the late and dual fungicide treatments. Although lodging was moderately serious
(Figure 14) and made separating harvest areas by hand more difficult, it did not appear to reduce
crop productivity nor to increase disease incidence or harvest losses. Green seed percentage
was generally low, but significantly higher in the early fungicide treatment than in the late or dual
treatments. Seed size was very low (likely a frost effect), and lower for the 45H29 RR hybrid (as it
also was in 2013). Seed oil percentages were high and were unaffected by the treatments under
study (data not presented).

Clear Sclerotinia symptoms were found in only 8 plants of the 3200 assessed ("Definitive"
incidence in Table 6). Half of those were in one plot with the more susceptible hybrid and no
fungicide application. A larger number of plants (2.4% of all plants evaluated) were found to have
symptoms that could not clearly be identified as Sclerotinia, but could not be ruled out. These are
included in the "Possible" incidence figures in Table 6. They generally affected only a small part
of the plant, and their incidence did not appear to reduce plot yields. They were most numerous
in the fungicide checks and least in the dual fungicide treatment, so fungicide may have had some
controlling effect on them. Fusarium and/or Gray Stem may be possible causes, perhaps
exacerbated by excess early season moisture and longer than normal growth period into the fall.

Results to-date for all five sites
Overall results are summarized as follows by the principal investigator (C. Holzapfel):

Sclerotinia stem rot pressure in canola has been considered low to moderate at the study sites to
date and any treatment effects that were detected have been relatively subtle. There were,
however, cases with evidence of less disease and reduced benefits to foliar fungicide applications
when a Sclerotinia tolerant hybrid was grown. At Indian Head in 2013, the disease ratings
indicated slightly but not significantly lower infection in the tolerant canola hybrid 45S54 compared
to 45H29 and a greater reduction in disease with fungicide in the susceptible hybrid than with
45554, At Brandon in 2013 and, to a lesser extent, in 2014, hybrid effects on mean disease
incidence (MDI) and mean disease severity (MDS) were not significant, although disease tended
to be lower for 45S54. Again, fungicides appeared to be more beneficial with 45H29 in both
cases. At Outlook in 2013, disease levels were considered too low to be of agronomic
significance and were not statistically analyzed, but did appear to be lower in the tolerant variety
and with foliar fungicide. In 2014 at Outlook, there was slight overall reduction in MDI with
fungicide application but disease was similar for both hybrids. At Melfort in 2013, all plots were
evaluated but no disease was observed, while in 2014 MDI averaged approximately 3% but was
not affected by hybrid or foliar fungicide. At Melita, no disease symptoms were observed and
therefore detailed ratings were not completed in 2013, but in 2014 MDI varied with both hybrid
and fungicide. On average, MDI was reduced from 5% to negligible levels with fungicide at Melita
in 2014, but unexpectedly and somewhat difficult to explain was slightly higher for 45S54.

Focussing on seed yield, the two hybrids performed similarly at Indian Head, Melfort and Outlook,
but 45H29 yielded higher at Brandon in both years and at Melita in 2014. Despite the fact that no
disease symptoms were noted, the strongest yield response to fungicide was observed at Melita
in 2013 where fungicide resulted in a 24% vyield increase with 45H29 but there was no response
with the tolerant hybrid 45S54. A similar effect was observed at Brandon, albeit to a lesser extent.
At Indian Head, there was a tendency for higher yields with foliar fungicide, and the effect was
similar for both hybrids. At Melfort, fungicide did not affect seed yield in either year or for either of
the two hybrids. At Outlook there was no response in 2013. In 2014 there appeared to be an
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unexpected yield benefit with fungicides for 45S54 but not for 45H29. With the exception of Indian
Head in 2014 (where Sclerotinia was observed but yields were more limited by spring flooding and
fall frost) there was little or no Sclerotinia infection noted at the sites where a yield response to
fungicide was not detected. Seed size was usually higher for 45554 than for 45H29 but was not
affected by fungicide in most cases. Neither hybrid nor fungicide treatment had a consistent
impact on percent green seed. In all cases except Indian Head in 2014 green seed was below the
desired limit of 2%.

Preliminary results of this study suggest that disease levels under low to moderate disease
pressure tended to be lower with the tolerant hybrid (45S54) than with the susceptible hybrid,
(45H29). The results also suggest that foliar fungicides provided less consistent benefits when a
tolerant variety was used. Foliar fungicides frequently reduced disease levels and, at some
locations, increased seed yields. Furthermore, no benefits to a dual fungicide application over a
single application were detected; this may not apply under high disease pressure. This was the
second of three years for this study and the field trials are to be continued at all five locations in
2015.

Figure 13. Late development of the Sclerotinia Study: Crop at mid-flowering on July 31.

b

Figure 14. The Sclerotinia Study at the time of disease rating: Five days prior to
swathing. Note the severe lodging.
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Wheat Irrigation Study

Leads: Dale Tomasiewicz and Don David
Year 1 of 3

Funded by the Saskatchewan Ministry of Agriculture and the Canada-Saskatchewan
Growing Forward 2 bilateral agreement (Agriculture Development Fund)

Irrigation scheduling is the process used to decide when to irrigate and how much water to apply.
It may be as simple as a set of rules of thumb (e.g. apply 1.5 inches per week in July), or may
employ complex monitoring instrumentation and computer data processing at the other extreme.
The goal is to match water applications with crop water needs for optimum production, while
avoiding the costs that can be associated with excessive irrigation (water and pumping cost,
labour, crop disease and lodging, nutrient leaching, nutrient and sediment runoff). Most
systematic scheduling methods in use are based on ongoing measurements of soil moisture, or
estimates of crop water inputs and usage (chequebook approach), or both.

Producers of irrigated crops in Saskatchewan have generally not widely adopted systematic
quantitative irrigation scheduling practices for irrigation of their field crops. Irrigating somewhat
above or below optimum amounts has only small effects on total production costs, and is seen by
many as also having only small effects on crop yield and quality. Demands on farm operators'
time are high during the short irrigation season in Saskatchewan, so methods must be convenient
and reasonably economical and flexible.

One of the chequebook approaches to scheduling available to Saskatchewan producers is the
Alberta Irrigation Management Model (AIMM). Irrigation managers initially enter soil and crop
information for each field they wish to schedule. The model then estimates soil water content in
the root zone on a daily basis based on daily inputs (weather information, which may be
automated, and irrigation amounts). It calculates estimates of evapotranspiration (ET), deep
drainage, and other factors. The graphical presentation of moisture in the root zone clearly shows
when pre-set criteria are being approached that indicate a need for irrigation to avoid crop stress.

This study is designed to continue to assess AIMM, and to recommend modification as needed for
Saskatchewan conditions. The aim is to provide Saskatchewan irrigators with irrigation scheduling
information that is specific to their conditions and consequently aids in better management of the
water resource. To assess the validity of AIMM, the study includes an unirrigated treatment, a
treatment irrigated less intensively than recommended by AIMM, and one irrigated based on
measured levels of soil moisture in the crop rooting zone. The study was initiated in 2012 (with
funding from AAFC), using canola as the test crop in 2012 and 2013. It will continue from 2014 -
16 under ADF funding.

Methods

The small-plot study was located on an orthic to calcareous Bradwell loam soil on-site at CSIDC
(Field #12). The field produced irrigated soybean in 2013. Fortress™ herbicide was applied in
the fall at 4.45 kg/ac, and lightly incorporated with a Res-Till™ cultivator. An additional spring
pass was made with the same cultivator on May 9, followed by harrow-packing on May 12.

The soil in the study area was sampled in May prior to plot establishment (12 cores, from the 0-15
cm, 15-30 cm, and 30-60 cm depth increments). The soil is non-saline at all depths, and has 1.2
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% organic C (~2.1% organic matter) and pH 7.7 (1:1 soil:water) at 0-15 cm. Nutrient levels in
kg/ha for the 0-15 cm depth (except where indicated otherwise) were as follows:

Nitrate (as NOs-N) 26 (0-60cm)

P (Olsen) 28

K (ammonium acetate) 440

Sulphate (as SO4-S) 130 (0-60cm)

Cu (DTPA-sorbitol) 1.2

Fe (DTPA-sorbitol) 26

Zn (DTPA-sorbitol) 1.1

Mn (DTPA-sorbitol) 34

B (DTPA-sorbitol) 14

Particle Size Analysis: 0-15 cm: 50-36-14% S-Si-C (Loam)
(by hydrometer) 15-30 cm: 46-38-16% S-Si-C (Loam)

30-60 cm: 58-22-20% S-Si-C (Sandy Loam)

On May 16 a blanket application of urea (46-0-0), monoammonium phosphate (11-52-0), and
potash (0-0-60) fertilizers was banded to provide 140-45-20 kg/ha of actual N-P,05-K,0 over the
whole study area. This was banded 7-8 cm deep on a 25.4 cm band spacing. The area was
seeded May 17 to CDC Utmost VB CWRS wheat at 250 seeds/m? with a single-disc field scale
drill on a 19 cm row spacing. Seed was treated with Cruiser Maxx Cereals™ seed treatment at
325 ml/100 kg of seed. On June 19 a tank mix of Buctril M™ (0.4 L/ac) and Simplicity™ (0.2 L/ac)
herbicides was applied. On July 14 Proline 480 SC™ fungicide was applied at 168 mL/ac.

Stand density was determined by counting plants in eight 1-m sections of drill row throughout the
study area on June 24.

Sixteen individual plot areas which could be separately irrigated with the VRI-equipped pivot
irrigation system were delineated within the study area. Each plot was 18 m long and 8.2 m (3
nozzles) wide. The sixteen plots were divided into three complete blocks (RCBD layout), each
with the following irrigation treatments:

1) Rainfed: No irrigation,

2) 75% ET: Irrigate to replace 75% of estimated evapotranspiration (ET) under unstressed
conditions with rainfall + effective irrigation,

3) 100% ET: Irrigate to replace all estimated ET with rainfall + effective irrigation, and

4) Soil: Irrigate based on soil moisture tension at the 25 and 75-cm depths (as detailed
below).

The Alberta Irrigation Management Model (AIMM) was used to estimate daily ET, as well as water
losses through deep drainage from the root zone for each treatment. The effective root zone was
assumed to be 1.0 m deep, separated into 0-0.5 m and 0.5-1.0 m layers for moisture modeling
purposes. Soil available water holding capacities were estimated based on soil texture for each
layer. For the 100% ET treatment, the objective was to maintain soil moisture above 50% of the
available water capacity in the root zone.

Soil water tension was monitored within each plot by use of a pair of Watermark™ (WM) granular
matrix sensors installed at 25 and 75 cm depth (i.e. in the centres of the 0-50 and 50-100 cm
layers of the root zone). These were used to determine actual moisture levels in the root zone for
comparison to levels estimated by AIMM, and to manage the irrigation in the soil moisture based
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irrigation management treatment (#4). In that treatment, the following criteria were used to
schedule irrigation:

a) Prior to heading: If shallow WM median is >40 centibars (cb), irrigate 1-2 cm daily; disregard
deep WM readings

b) After heading:
i) If deep WM median is <30 cb, irrigate 1 cm three times per week if shallow WM median is
>40 cb; do not irrigate if shallow WM median is <40 cb.
ii) If deep WM median is >30 cb, irrigate 2 cm three times per week if shallow WM median is
>25 cb, or 1 cm three times per week if shallow WM median is 15-25 cb; do not irrigate if
shallow WM median is <15 cb.

The criteria above were based on estimations (based on soil texture) that 50% soil available water
capacity (AWC) corresponds to 40 cb tension for the 0-50 cm depth, and 35 cb for the 50-100 cm
depth.

Soil gravimetric moisture content was determined on two dates for samples taken by hand coring
from the 0-50 and 50-100 cm depths. The May 21 sampling was conducted by block (6 cores per
block), and the August 11 sampling was conducted separately for each plot (3 cores per plot).

Irrigation was carried out separately for each plot using the individual nozzle control capability of
the variable rate irrigation system. Low pressure fixed spray type nozzles were used to minimize
the very large plot sizes required for separation of irrigation treatments. For each irrigation event,
12.7 mm (0.5 in.) of water was applied to the specific treatments requiring water at the time. For
logistical reasons, some irrigations were conducted up to four days before the irrigation trigger
points were anticipated to be reached; this was regarded as preferable to being late with the
irrigations, and in line with how producers would manage scheduling. For water balance
calculations, irrigation efficiency was estimated at 90% and rainfall was considered 100% efficient.

No irrigation was indicated prior to crop heading. Irrigation was initiated on July 11 - both the
AIMM estimates of soil moisture and the WM readings clearly indicated no need for irrigation up to
that point. The last irrigation was conducted on August 12.

Due to suspicion that groundwater may have influenced irrigation studies at CSIDC in 2012 and
2013, a groundwater level monitoring well was installed on July 23 in the centre of the study area
to approximately 4 m deep. Depth to the groundwater table was determined fourteen times from
July 25 to August 28.

Plots were straight combined with a plot combine on September 1. The area had been solid-
planted and the ends of the plots were harvested out just prior to harvesting of the plots
themselves to avoid inflating yields due to plot edge effects. The area harvested for yield in each
plot was 1.575 m wide and 8.3-11.5 m long. Harvested grain was cleaned and weighed, and
average kernel size was determined. A sample from each plot was submitted to the Canadian
Grain Commission for assessment of grade, moisture, protein, test weight, blackpoint, ergot,
fusarium damage, hard vitreous kernels, and smudge.

Results were statistically analysed by analysis of variance; contrasts were also used to compare
the rainfed treatment to all irrigated treatments.
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Results and Discussion

Pests were largely controlled, though leaf lesions due to plant diseases were noted during the
filling stage, as was fusarium infection of some heads. Stand density, as determined on June 24,
was moderately low (156 plants/m?), but the stand appeared reasonably uniform. No obvious
differences in growth among treatments were observed throughout the season in the study.
Despite use of the spray nozzles, no substantial runoff was noted during irrigation events, and
lodging did not occur in any of the plots.

The total irrigation water depths applied in the irrigated treatments were 165 mm for the 100% ET
treatment, 114 mm for the 75% ET treatment, and 102 mm for the Soil treatment. Soil moisture
levels modeled by the AIMM program differed substantially among treatments from mid-July
through harvest (Figure 15); rainfall and effective irrigation timing and amounts are also indicated.
Modeled soil moisture content was maintained in the central portion of the target soil moisture
range (i.e. between field capacity and the selected irrigation threshold of 50% of the available
water capacity in the root zone) throughout the irrigation season. In contrast, in the Rainfed
treatment modeled soil moisture content was well below the threshold from approximately July 22
through harvest. Modeled moisture levels were considerably below the threshold in the Soil
moisture based treatment for approximately two weeks in August, and near the threshold during
that period in the 75% ET treatment.

Depth to the groundwater table was 3.00 m from the soil surface at the first reading (July 25), and
ranged from 2.76 to 3.15 m for the remainder of the monitoring period. Thus it is unlikely that
groundwater made a substantial contribution to crop water use during the course of the study.

Results from the August 11 soil gravimetric moisture determinations (Table 17), and from the WM
readings of soil moisture tension (Figure 16), showed actual moisture levels to be higher than
modeled. There was low variation among treatments (particularly among the irrigated treatments).

Modeled ET for the full cropping period, as well as for the period between gravimetric soll
moisture determinations, are presented along with apparent ET for the latter period (Table 8).
"Apparent ET" is that calculated from values for rain, effective irrigation, change in soil moisture
content, and deep drainage losses. Deep drainage loss as estimated by AIMM was used in
calculation of apparent ET as well as AIMM ET, since no direct measure of it is available.

ET estimated by AIMM exceeded measured (apparent) ET from May 21 through August 11 by 24
to 65 mm (65-45-24-41 mm for treatments 1-2-3-4 respectively). Considering also that the
irrigation treatments did not positively affect crop yield, it is likely that the estimates of ET and crop
water needs calculated by AIMM exceeded actual values for the study conditions. It should be
noted, however, that periodic checking of actual soil moisture levels in the field and correcting
modeled soil moisture to actual conditions is a recommended practice for using AIMM to schedule
irrigations. This was not done for the study because the study includes a treatment based on
measured soil moisture levels (Soil). Making a correction would have shown in-season that the
soil was moister than predicted by AIMM. This would have led to corrections to the modeled soil
moisture levels, and resulted in fewer irrigations. It would not have resulted in no irrigation,
because the soil moisture in the Rainfed treatment dipped well below levels which would be
regarded as sufficient under any standard interpretive criteria.

Although green growth persisted a bit longer in some of the irrigated plots (Figure 17) the Rainfed
treatment yielded significantly more than the irrigated treatments as a group (p=0.04); all yields
were moderate by irrigation standards. Most quality parameters were not significantly different
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among treatments (Table 9). However, the grain from the 100% ET (wettest) treatment averaged
a poorer grade (mostly #3 CWRS) than the grain from the other treatments (all #2 CWRS). There
were weak (not significant) trends for some of the quality parameters to be negatively affected by
irrigation (protein, ergot, fusarium damage). Yields may have been limited by stand density and
leaf diseases. An earlier fungicide application may have been beneficial. Although there were no
obvious differences among treatments in leaf disease levels that were visually apparent, higher
disease levels may have been at least in part responsible for the lower yield of irrigated
treatments.

The lack of response to irrigation is notable. Although the early season (May-June) was wet,
there was only 30 mm of rain from July 1 through mid-August. The AIMM program indicated a
substantial irrigation requirement, and based on it yield loss due to drought would have been
expected in at least the rainfed treatment (Figure 15). The modeled moisture levels in the 75%
ET and Soil treatments stayed above 40% available water capacity, so lack of yield loss in those
treatments is not surprising. Soil moisture tension values in all the irrigated treatments stayed
relatively stable at 24-35 cb for both depths after the first two or three irrigation applications (the
lower end of which is likely near field capacity for this soil). In the Rainfed treatment tension at the
25 cm depth reached 60 cb by July 21, and increased continually over the following month to
>120 cb. Atthe 75 cm depth moisture tensions also rose continually from early July to mid-
August, but reached only 60 cb at maximum, indicating some available soil moisture at depth.

The soil-moisture based scheduling treatment (Soil) also yielded no better than the Rainfed
treatment, and included application of about 100 mm of irrigation water (~62% of that applied in
the 100% ET treatment). It is likely that the interpretive criteria chosen to make irrigation
decisions based on WM readings were also inappropriate for the study conditions. Clearly the soil
could have gotten much drier without yield loss.

The study conditions are important to note with respect to the results observed. The exceptionally
cold spring, heavy snow load, late thaw, and wet June precluded any chance of drought stress
until well into July. Also, there was also no hot weather during the critical periods (tillering and
flowering) when wheat is most susceptible to drought stress. Average daily high temperatures for
June and July were about 3 and 5°C below normal respectively. The temperature did not reach
30°C between May 23 and August 14. This may explain why the crop was able to tolerate low soil
moisture levels without yield loss, but would not explain why ET/moisture use estimates were too
high (since they are based on temperature and other measured factors). In the Outlook area
generally, yields of non-irrigated crops were excellent despite well below-average rainfall in July
through mid-August. We should avoid overextending findings from this one year of the study.

Irrigations were timed up to four days in advance to avoid risk of exceeding soil moisture trigger
points (Figures 15 and 16). This may have been overly precautionary - soil moisture levels should
be allowed to get closer to trigger points before irrigation is used in future years of the study.

In conclusion, the AIMM program overestimated ET/crop water use for the study conditions. The
crop did not respond to irrigation despite development of seemingly very dry soil conditions during
the filling stage - possibly due to moderate temperatures. Irrigation scheduling criteria may be too
stringent for that growth stage and conditions.
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Figure 15. Wheat Irrigation Study modeled soil moisture balance
(1 m root zone for each treatment)
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Table 7. Wheat Irrigation Study soil gravimetric moisture content on May 21 and August 11

—————————— May21----------- -------------August11 -------------
Gravimetric moisture content Gravimetric moisture content
Block 0-50 cm 50-100 cm Treatment 0-50 cm 50-100 cm
% odb* % odb % odb % odb
I 22.3 21.8 1. Rainfed 10.4 13.4
Il 19.5 18.2 2. 715%ET 16.6 155
[l 19.8 14.6 3. 100%ET 19.3 16.0
v 19.2 16.5 4. Soll 14.9 14.5
mean 20.2 17.8 P-value (anova) 0.00 0.45
CV (%) 9.0 15.4
P-value (contrast)? 0.00 0.19

! oven dry basis

’Rainfed treatment vs. all other treatments
Bold type indicates statistically significant differences at the 5% confidence level

Table 8. Wheat Irrigation Study AIMM modeled versus apparent evapotranspiration

Full
season T May 21 through August 11 - - - - - - -
Effective Apparent ET Apparent ET

Treatment  Irrigation  AIMM ET AIMM ET  +drainage®  (not incl. drainage)®
mm mm mm mm mm
1. Rainfed 0 305 288 252 223
2. T5%ET 103 353 320 304 275
3. 100%ET 149 362 326 331 302
4. Soll 91 351 320 308 279

! Rain + effective irrigation + change in stored soil moisture
% Rain + effective irrigation + change in stored soil moisture — drainage (using AIMM estimate)
Rain totalled 217 mm for the full season, and 165 mm for May 21 through August 11; deep

drainage estimated by AIMM was 29 mm (for all treatments)
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Table 9. Wheat Irrigation Study grain yield and quality

--------- Treatment--------- ----ANOVA-- Contrast*
Parameter units 1 2 3 4 P-value cv P-value
Rainfed 75%ET 100%ET  Soil (%)
Yield kg/lha 4747 4432 4345 4476 0.17 5.3 0.04
bu/ac 71 66 65 67

Grade (CWRS) # 2.00 2.00 2.75 2.00 0.004 114 0.12
Moisture % 11.5 11.6 11.5 11.5 0.99 3.2 0.85
Protein % 13.9 13.1 13.2 13.7 0.73 8.9 0.45
Test weight kg/hl 80.6 80.6 79.8 80.6 0.24 0.7 0.30
1000 kernel weight g 37.7 37.3 36.8 36.9 0.68 2.8 0.33
HVK! % 55 53 54 54 1.00 59 0.95
Black point % 0.08 0.04 0.06 0.02 0.58 128 0.31
Ergot % 0.001 0.004 0.003 0.003 0.65 124 0.25
Fusarium damage % 0.38 0.61 0.70 0.68 0.58 59 0.21
Smudge % 0.08 0.10 0.06 0.04 0.77 118 0.92
'Hard vitreous kernels * Rainfed treatment vs. all other treatments

Bold and Bold indicate statistically significant differences at the 5% and 1% confidence level respectively
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Figure 16. Wheat Irrigation Study: Soil moisture tension at 25 cm and 75 cm depths
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Figure 17. Wheat Irrigation Study: View down the center of adjacent plots on Aug. 12.
Rainfed (left) and 100% ET (right) treatments shown
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Minor Nutrient Survey

Leads: Dale Tomasiewicz and Don David
Year 1 of 5

Funded by Saskatchewan Ministry of Agriculture and the Canada-Saskatchewan
Growing Forward 2 bilateral agreement (Agriculture Development Fund)

The need for fertilization with minor nutrients (also called micronutrients, since they are required
by crops in only small amounts) is an emerging question under high-yield irrigated production for
several reasons. Many irrigated soils are coarse-textured and/or graded (levelled) with little of the
topsoil replaced. The higher production levels (and hence higher nutrient up-take) of irrigated
soils may be depleting micronutrients more quickly than is occurring from non-irrigated soils.
Crops differ widely in micronutrient uptake and in susceptibility to deficiency, and the wide range
of crops grown under irrigation may include sensitive crops. The recent elimination of the
Canadian Food Inspection Agency (CFIA) requirements to prove product efficacy for registration
of fertilizers and soil supplements has allowed the marketing of a wider range of such products.
Irrigators may specially be targeted with claims of improved yields and therefore need field
research to show which products may be of benefit.

This five-year project will survey the minor nutrient status of selected irrigated crops in
Saskatchewan (2014 - 15), and will determine through field experimentation if growth-limiting
deficiencies are occurring (2016 - 18).

Methods

The Minor Nutrient Study is to "survey the nutritional status of selected major crops in irrigated
areas of the Province where annual crops are intensively grown, in 2014 and 2015". Several staff
with the Saskatchewan Ministry of Agriculture (including local Irrigation R&D staff), with the
University of Saskatchewan, and with other agencies/industry were consulted for input as to the
irrigated areas, soils, crops, and nutrients where the most valid concerns may exist about
sufficiency of minor nutrients for irrigated crop production. Potential producer co-operators were
identified and contacted to arrange sampling. The advice of all parties is acknowledged and
appreciated.

Several protocols and forms were developed, including a Field Protocol (for soil and plant
sampling and documentation), a Plant Sampling Guide, a Site Information form, and a form for
site information obtained from the producer.

In 2014 paired plant and soil samples were taken at 32 locations within 17 fields (Table 10). Soils
were sampled to the 15-cm depth only (most micronutrient soil tests are conducted only to
approximately that depth). Plant tissue samples were taken to obtain the plant part(s) at the
recommended growth stage(s) most typically used for assessment of minor nutrient status. Two
plant parts (e.g. leaf and whole-shoot) were often sampled separately where interpretive criteria
for various parts existed. Where problem growth areas were identified by the producer or were
observed in the field, separate samplings of the area of concern and of nearby good growth areas
within the same fields were conducted. This was done in most of the fields. In a few cases no
problem area was identified, and other variables were considered in sampling, such as irrigated
vs. dryland areas. A single set of paired soil and plant samples were taken in two of the fields:
Locations No. 9 and 15 as shown in Table 10.
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Information was documented at each site at the time of sampling such as location, crop
stage/height, apparent growth problems, soil moisture, and plant part(s) sampled. Photos were
also taken (e.g. Figure 18). In most cases at least 20 soil samples and 20 tissue samples were
taken at each sampling location. They were composited within each location. Soil samples were
mixed and split; a portion of each was air-dried, and the rest stored frozen. Tissue samples were
cut up and mixed, and a portion was oven-dried. Producers were later contacted to obtain
historical and other information about each sampled location, such as number of years cultivated
and irrigated, crop rotation, and fertilization practices.

All samples were sent to commercial laboratories for analysis as follows:

1) Plant Samples:
Total elemental analysis for N, P, K, S, Ca, Mg, Na, Zn, Fe, Mn, Cu, and B; N by
combustion with an Elementar Vario Max™ CN analyzer; others by nitric acid/hydrogen
peroxide digestion and ICP determination.

2) Soil Samples:

a) pH and EC (salinity) - in 1:1 soil:water suspension

b) Nitrate (NO3) - 0.01M KCI extraction; colorimetric determination after cadmium reduction

c) P - Olsen extraction; colorimetric determination

d) K-ammoum acetate extraction; determination by ICP

e) Sulfate (SO,) - 0.01M KCI extraction; turbidimetric determination

f) Zn, Fe, Mn, Cu, and B - DTPA Sorbitol extraction; determination by ICP

g) CI - water soluble; determination by potentiometric titration

h) Particle size analysis by hydrometer method

i) C - total by combustion analyzer; inorganic by Williams (manometric) method; organic by
difference.

i) Nutrient Supply Rates - nitrate, ammonium, Ca, Mg, K, P, Fe, Mn, Cu, Zn, B, S, Pb, Al,
and Cd - by Western Ag Labs PRS Probe™ resin burial method (23-hour burial). Note
some non-nutrient species are included.

Results and Discussion

More sites were sampled and analyzed (32) than were originally proposed (20). Selected
information about the sites is tabulated (Table 10). Many further details not shown were also
collected at the site and from the producers, such as crop cultivar, GPS coordinates, and soll
moisture. Legal locations are indicated only to the township level for confidentiality. Except for
one of the sampling sites at location #4 as indicated, all areas were in irrigated crops, though
many had not yet been irrigated in 2014 due to moist early-season conditions. Soil properties and
extractable nutrient levels are tabulated (Table 11), as well as PRS Probe™ nutrient supply rates
(Table 12). Supply rates for ammonium and non-nutrient elements are not presented; all rates for
ammonium were <8 micro grams/10cm?/burial length. Total nutrient concentrations for all 55 plant
tissue samples are also tabulated (Table 13).

Some of the micronutrient soil and plant tissue test levels were near or below critical levels by
criteria generally in use. Those are highlighted in Tables 11 and 13. They should not be
interpreted as necessarily indicating the presence of a crop growth-limiting nutrient deficiency. In
most cases the criteria for defining the critical soil test or plant tissue nutrient concentrations were
not developed or evaluated in western Canada, and may not be applicable to the specific soil,
weather, cultivar, sampled plant part, or exact growth stage present. These results will be
reviewed and interpreted along with the 2015 survey results. They should help to identify
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combinations of soils, locations, and crops where the likelihood of micronutrient deficiencies is
greatest within irrigated fields in Saskatchewan. This information will be used to select locations
for actual in-field micronutrient response trials in the subsequent phase of the project.

Table 10. 2014 sampling locations for the Minor Nutrient Study

Loc. Legal Date Growth  Plant part(s) Years
no. Location sampled Crop stage sampled* irrig. Comment
1 21-18-W3 June 25 Alfalfa Bud/v. early top15cm 35 trial area under flood
flower irrigation; poor past growth
2 29-8-W3 June 26 Alfalfa Bud/v.early top15cm 40 low plant Zn levels in past;
flower sandy veneer in areas
3 31-7-W3  July3 Canola early flower WAG, YML 40 poorer growth area in strip
on high ground
4 28-7-W3  July7 Wheat flag leaf WAG, FL 32 irrigated and dryland corner
areas sampled
5 28-7-W3 July 14 Canola midflower WAG, YML 2 irrigated only one year; crop
thin/light in poor area
6 31-7-W3 July 15 Canola early flower WAG, YML 2 poorer growth area on
higher ground
7 28-7-W3 July1l5 HRS Flag leaf = WAG, FL 38 poorer growth area coarser
wheat soil; levelled
8 23-4-W3 July18 Durum Flagleaf WAG,FL 10 soilv. hard in poor growth
area; plants dry
9 23-4-W3 July18 Bean early flower WAG, YML 33 micros and manure applied
in past
10 29-8-W3 July 22 Soybean v. early YML 63 stunted chlorotic growth in
flower poor area
11 35-6-W3 July22 HRS early WAG, FL 25 poorer growth on ridge
wheat heading
12 30-8-W3 July 23 Potato v. early YML, pet. 35 two cultivars sampled
bulking
13 29-8-W3 July24 HRS  mid-flower WAG, FL 63 poor growth is in strip along
Wheat drainage ditch; soil hard
14 31-7-W3 July24 HRS early boot WAG, FL 33 poorer growth on sand ridge
Wheat on high ground
15 29-8-W3 July 30 Soybean early flower YML 63 patch of very stunted
chlorotic/necrotic growth
16 31-7-W3  Aug.7 Alfalfa bud/v. early top1l5cm 32 poorer growth areas
flower
17 28-7-W3 Aug. 15 Barley Flag Leaf WAG, FL 48 greenfeed; light growth strip

along head ditch

* WAG - whole aboveground; YML - youngest mature leaf; FL - flag leaf; pet. - petiole of YML
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Table 11. Soil properties and extractable nutrient levels for the Minor Nutrient Study

Loc. Sampled Inorg. Org.
No. area NOs;-N P K SO4,S Zn Fe Mn Cu B Cl Text. C C
—————————————————— mg/kg ----------------- % %

1 Zntrt 45 9 379 8 067 14 6.2 213 171130 C 04 13

Control 50 8 411 8 050 13 65 194 158 60 C 04 14
2 Field 30 14 132 5 045 8 95 015 034 20 S 01 0.6
5
8
7

Poor growth 3.5 10 153 054 12 126 0.27 062 3.0 LS 00 11
3 Field 15 28 227 166 54 655 0.75 046 25 SL 00 14
Poor growth 3.0 19 213 1.06 35 58.7 0.71 044 20 SL 00 11

4 Irrigated 30 10 271 60+ 1.00 12 135 082 137 3.0 L 00 21
Non-irrig. 35 8 270 11 0.69 12 13.7 062 115 20 L 00 20
5 Field 50 4 207r 5 030 8 44 052 091 20 L 0.1 1.2
Poorgrowth 40 4 144 3 029 12 28 0.24 038 60 SL 0.2 05
6 Field 15 10 546 4 198 55 25.0 057 047 20 SL 00 1.9
Poor growth 40 11 239 6 0.75 28 204 055 035 20 SL 00 1.0
7  Field 25 21 192 12 059 13 83 046 077 15 LS 01 11

Poor growth 20 18 172 6 056 13 6.3 033 052 20 LS 0.1 0.7
8 Field 8.0 37 514 084 15 L 00 20
Poor growth 5.5 45 684 105 3.0 SL 00 22

w0 ~
N e
B ©
o b
N W
N P
ol e
w o
N
o o
o ~
o P

9 Field 40 18 346 5 086 43 195 094 054 20 SL 00 13
10 Field 170 25 192 30 099 23 125 058 084 90 L 00 15
Poor growth 320 20 259 20 046 10 79 058 097 80 L 01 12
11 Field 45 7 393 7 179 32 63 207 131 10 C 04 30
Poor growth 1.5 13 157 6 0.80 10 41 041 052 15 LS 03 13
12 Premier 190 7 274 9 061 8 138 048 137 20 L 00 138
Norland 35 10300 9 119 26 151 061 117 15 L 00 20
13 Field 35 35 33 60+ 115 29 6.0 120 149 130 SL 03 1.8
Poor growth 25 41 370 37 115 36 65 178 138190 L 04 15
14 Field 35 12 271 4 212 77 372 109 052 20 SL 0.0 1.8

Poorgrowth 25 8 125 3 046 24 222 0.87 027 20 LS 0.0 0.7
15 Poor growth 86.0 22 249 60+ 0.71 11 10.7 0.64 292265 L 0.1 15
16 Field 45 4 80 10 082 29 65 030 042 30 LS 00 13
Poor growth 45 5 72 9 059 40 73 028 047 25 S 00 1.0

5

7

17 Field 8.5 207 52 089 29 92 172 089 40 CL 05 17
Poor growth 7.5 196 60+ 0.86 29 10.3 158 1.16 13.0 SCL 05 1.7
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Table 12. Soil nutrient supply rates by resin burial method for the Minor Nutrient Study

Loc.
No. Sampledarea NOs-N Ca Mg K P Fe  Mn_  Cu Zn B S

- - - - PRS™ probe supply rate (micro grams/10cm?/burial length) - - - -

Method detection 2 2 4 4 02 04 02 02 02 02 2
fimit: (Shaded values are below the detection limit.)
1&2 Combined 15 2720 506 25 189 2.7 851 139 05 05 32
2 Field 48 1631 269 115 133 14 6.9 021 05 0.8 23
Poor growth 38 1331 162 117 168 09 24 001 02 1.3 7
3 Field 44 1141 269 85 206 36 149 013 04 0.6 26
Poor growth 67 1150 293 87 136 19 106 005 03 04 33
4 Irrigated 12 2515 526 52 16 18 145 071 0.7 05 910
Non-irrigated 23 2495 522 67 96 06 30 014 02 0.7 35
5 Field 84 3049 315 42 30 09 16 028 01 0.3 41
Poor growth 121 2395 161 148 70 13 20 015 04 0.7 22
6 Field 25 1597 329 28 78 34 59 008 08 0.8 12
Poor growth 66 1644 321 73 6.1 45 94 021 05 0.3 44
7 Field 41 3058 273 58 175 16 7.1 023 04 04 121
Poor growth 24 2098 176 176 278 1.7 6.6 0.02 05 0.8 28
8 Field 106 2435 392 125 30.7 3.8 104 024 19 0.7 40
Poor growth 34 2727 394 165 675 24 94 016 21 1.8 39
9 Field 46 1733 392 94 130 24 11.7 023 04 0.1 37
10 Field 130 2292 457 18 86 57 95 057 11 04 179
Poor growth 490 2578 383 40 45 24 35 064 05 06 164
11 Field 20 3260 233 31 14 28 51 053 10 0.2 22
Poor growth 21 2171 193 107 11.7 08 26 019 04 0.2 8
12 Premier Russet 235 2878 434 72 54 14 45 037 04 0.7 51
Norland 18 2217 376 77 68 15 6.1 013 06 0.8 69
13 Field 23 2238 721 89 39 77 70 118 12 08 681
Poor growth 8 2361 671 77 6.6 99 173 188 1.1 05 417
14 Field 53 1598 342 148 6.0 6.6 155 026 1.1 0.7 18
Poor growth 54 673 164 55 38 08 28 012 021 0.0 5
15 Poor growth 628 1738 860 24 07 06 04 022 00 05 849
16 Field 39 1454 317 30 57 17 32 014 08 04 54
Poor growth 59 1553 271 18 39 24 63 015 04 0.9 38
17 Field 45 2713 632 23 1.1 94 411 168 09 05 420
Poor growth 14 1426 1164 24 04 76 11.2 078 01 05 1474
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Table 13. Plant tissue total nutrient concentrations for the Minor Nutrient Study

Loc. Sampled Plant N P K S Ca Mg Na Zn Fe Mn Cu B
--------------- L -------mg/kg-------

1 Zntrt.  Topl5cm 3.6 025 1.7 027 131 039 007 33 91 23 7 42
Control Topl5cm 3.7 022 16 029 155 049 009 32 90 30 8 50

2 Field Topl5cm 5.4 041 27 039 189 039 003 31 91 42 3 48
Poor Topl5cm 5.0 038 27 035 166 036 002 24 8 34 2 38

3 Field WAG 39 046 27 067 136 034 031 32 120 60 3 34
Field YML 45 0.36 28 109 222 037 033 27 265 131 3 36
Poor WAG 40 042 29 071 174 039 021 27 229 8 3 34
Poor YML 40 038 3.0 082 215 040 017 27 126 104 2 37

4 Irrigated WAG 41 028 39 029 029 030 010 22 114 72 5 5
Irrigated  FL 47 031 27 030 016 021 002 22 8 57 6 7
Dryland WAG 37 027 43 026 029 028 004 20 199 72 4 5
Dryland FL 45 030 28 030 020 020 001 21 177 60 6 6

5 Field WAG 33 032 24 076 156 039 007 20 93 45 3 33
Field YML 49 032 23 118 242 056 008 21 81 66 4 33
Poor WAG 37 035 29 066 143 032 001 21 61 30 2 22
Poor YML 53 0.38 2.8 127 267 048 001 24 83 60 3 23

6 Field WAG 42 039 41 028 157 036 002 28 100 32 3 34
Field YML 53 044 26 036 155 036 001 40 202 44 5 39
Poor WAG 45 042 31 044 209 053 009 66 627 52 4 39
Poor YML 58 042 24 060 217 052 007 35 101 51 4 34

7 Field WAG 33 026 33 028 055 022 005 17 134 37 3 6
Field FL 48 025 16 033 062 026 001 18 102 48 4 7
Poor WAG 21 026 24 018 028 013 001 20 64 16 3 5
Poor FL 40 026 18 026 033 015 001 23 84 24 4 7

8 Field WAG 28 046 40 027 035 016 005 27 109 59 3 6
Field FL 48 034 26 045 044 023 001 31 112 71 5 9
Poor WAG 24 048 36 027 036 017 003 29 116 60 3 6
Poor FL 46 034 23 033 027 017 001 29 101 37 4 9

9 Field WAG 40 032 31 021 184 054 001 33 273 181 5 29
Field YML 42 037 26 022 138 044 001 35 225 114 5 31
10 Field YML 53 050 25 031 140 075 001 27 266 90 5 39
Poor YML 55 055 19 022 142 070 001 17 557 99 6 28
11 Field WAG 25 023 26 024 033 017 002 25 146 47 6 5
Field FL 44 026 19 034 032 014 001 27 8 41 6 5
Poor WAG 22 023 19 016 028 014 001 22 97 25 4 4
Poor FL 50 030 13 036 041 016 000 25 107 25 5 5
12 Pr.Rus. YML 51 034 38 036 095 064 001 35 113 218 7 22
Pr.Rus. Pet-YML 44 031 98 026 081 055 001 38 134 118 4 28
Norland YML 52 041 33 043 076 047 001 48 216 266 9 20
Norland Pet-YML 3.7 048 96 032 068 043 001 46 152 126 5 27
13 Field WAG 24 024 25 017 022 021 002 19 73 19 4 4
Field FL 51 028 14 035 073 052 001 22 13 25 6 10
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Loc. Sampled Plant N P K S Ca Mg Na Zn Fe Mn Cu B
——————————————— %-----mmm - - - -------mg/kg-------

Poor WAG 19 030 19 017 019 018 001 23 122 19 5 6
Poor FL 43 034 14 038 056 041 001 23 248 25 7 12

14 Field WAG 41 032 33 025 039 024 002 26 154 76 7 5
Field FL 57 037 22 035 034 020 001 29 155 70 7 6
Poor WAG 37 033 29 020 039 024 001 30 152 108 7 5
Poor FL NES 035 19 034 043 025 001 32 142 9 10 7

15 Poor YML 58 045 26 037 135 092 000 25 123 219 7 60

16 Field Topl5cm 5.6 041 26 045 183 045 003 39 96 45 10 38
Poor Topl5cm 4.6 032 15 034 190 047 005 28 81 45 6 30

17 Field WAG 32 025 38 042 043 033 026 37 71 18 8 9
Field WAG 43 035 24 054 042 030 002 44 8 25 12 18
Poor WAG 31 043 39 068 025 042 070 45 o4 9 7 8

* WAG - whole aboveground; YML - youngest mature leaf; FL - flag leaf; pet. - petiole of YML
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Figure 18. Minor Nutrient Study sampling site #11: Note poor growth in foreground and good
growth in background
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Introduction

Crop plants rarely reach their full genetic yield potential due to limitations imposed by lack of
water and by unfavourable climatic conditions, mainly temperature. Water shortage is the most
important single factor limiting crop productivity throughout the world. The worldwide losses in
yield from water stress likely exceed the losses from all other causes combined. Climate
change and competing demand for water between agriculture and non-agricultural sectors
impose considerable pressure on agricultural water. Irrigation provides insurance against crop
yield and quality losses caused by moisture stress. Water Use Efficiency (WUE) can
significantly impact crop productivity. WUE, is especially important considering the changing
climate, increasing production costs, diminishing water resources, competing water users, and
the high cost of energy required for irrigation.

Considerable quantities of vegetables and fruit (fresh, frozen, and processed) are imported into
Canada. The weak Canadian dollar has led to higher vegetable and fruit prices to the
consumer, which consequently has affected the Canadian economy. Saskatchewan imports
about 90% of the in-season produce it consumes. The short growing season and relatively
cooler temperatures are major constraints for growing higher-value warm-season vegetable and
fruit crops in Saskatchewan. Successful production of high-value warm-season crops in the
relatively cool and short prairie growing season can be accomplished by providing relatively
warmer and longer growing conditions. Season extension technologies such as high-tunnel,
mini-tunnel, and floating-row-covers can help extend the growing season, modify the plant
environment, and enhance crop growth.

Canada-Saskatchewan Irrigation Diversification Centre’s mandate includes crop diversification
with an emphasis on developing economically viable and environmentally sustainable
production systems. This includes using irrigation to mitigate environmental risks and moisture
shortage situations while adapting to climate change. Studies are designed to develop Best
Management Practices (BMP) for irrigated production of horticultural crops under a relatively
cool and short growing season. The agronomic studies conducted during the 2014 growing
season include:

1. An evaluation of potato germplasm for commercial (French fry, Chipping, Table) and
specialty (Small potato) market;,

2. Measurement and understanding of the interactions between crop productivity and
Greenhouse Gas (GHG) emissions for wheat, canola, pea, and potato grown under
irrigated and dryland production;

3. An evaluation of season extension and produce storage techniques (market extension)
for cantaloupe, honeydew melon, and water melon; and

4. A preliminary evaluation of a Crop Water Stress Index as a tool for irrigation scheduling.

Field studies were conducted at the Canada-Saskatchewan Irrigation Diversification Centre,
Outlook, Saskatchewan during the summer of 2014. The soil at the test sites is a sandy loam.
The 2014 growing season maximum and minimum temperatures and rainfall is illustrated in
Figure 19. The growing season experienced a wetter than normal spring and a drier fall.
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Figure 19. Rainfall and temperature during the 2014 growing season
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Potato Research and Development

Leads: Dr. Jazeem Wahab and Greg Larson
Co-Investigator: Dr. Benoit Bizimungu, Agriculture and Agri-Food Canada, Lethbridge

Potato production is the leading sector in the horticulture industry in Saskatchewan.
Saskatchewan is one of the few remaining areas in North America that has suitable land base,
and favourable climatic conditions for successful potato production. ‘Northern Vigour™, and
lower disease pressures enable Saskatchewan to produce high-quality, vigorous, and disease-

free seed potato in a sustainable manner.

More recently, the potato industry has been seeking healthier alternatives to fried and
processed potatoes. ‘Small’ and ‘organic’ potatoes are two such options with considerable
economic potential. Growing small and organic potato is somewhat different from growing
potatoes for traditional ‘seed’ ‘processing’, or ‘table’ markets.

Potato is a water and nutrient (fertilizer) intensive crop. Careful water and fertilizer
management, especially of nitrogen, is essential to maximize economic returns while minimizing
fertilizer losses and environmental impacts.

CSIDC is conducting considerable research and development to support the needs of the potato
industry. The goal is to screen for suitable germplasm, and to develop economically viable and
environmentally sustainable production practices for ‘seed’, ‘processing’, ‘table’ and specialty
(i.e. ‘small’ and ‘organic’) potatoes under irrigation.

Field studies were conducted at the Canada Saskatchewan Irrigation Diversification Centre,
Outlook during the summer of 2014. The soil at the test sites is a sandy loam. The 2015
growing season experienced average temperatures, a wetter than normal spring and a dry fall.

The crop was raised using standard management practices with treatments applied
appropriately as required by the different tests. Eptam 8E™ was applied at 6.2 I/ha as a pre-
plant herbicide. Seed pieces were spaced at 91 cm between-row and 30 cm within-row.
Nitrogen was applied at 200 kg N/ha (half at planting and half at hilling), phosphorus at 75 kg
P/ha, and potash at 60 kg K/ha. The crop was raised using supplemental irrigation to maintain
the soil moisture status above 60% Field Capacity. Disease control was achieved by spraying
recommended rates of Echo 720™, Curzate™, Acrobat™, and Tattoo C™. Ripcord™ and
Admire™ were used to control insect pests. The test plots were flailed and then desiccated with
two applications of Reglone™ (2.5 I/ha) one week apart.

Commercial potatoes were graded according to tuber diameter based on Canadian Standards.
Tuber specific gravity and culinary characteristics (boiled, baked, chipped, and french fried)
were determined using recommended Prairie Regional Variety Testing protocols. French fry
colour categories were based on the USDA classification.

PRVT/PRC National Replicated Trial

The performance of 23 Fresh Market potato clones and one starch clone were evaluated in
comparison to five commercial cultivars. Test plots consisted of 20 hills with two replications.
The crop was grown under irrigation using standard management practices. The crop was
planted on May 30, top-killed on September 11, and harvested on October 6, 2014. The
growing season received 193 mm of rain and 169 mm of irrigation was applied. Data from this
trial will be used to support registration of new cultivars. Superior clones will be advanced for
further evaluation.
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PRVT/PRC National Demonstration Trial

This test evaluated 10 chipping and 12 French fry advanced generation clones under irrigation
relative to standard chipping cultivars Atlantic (West), Atlantic (East), Snowden (West), and
Snowden (East); and French fry cultivars Shepody (West), Shepody (East) and Russet Burbank
(West) and Russet Burbank (East). Test plots contained 10 hills with one replication. The crop
was planted on May 30, top-killed on September 11, and harvested on October 6, 2014. The
growing season received 193 mm of rain and 169 mm of irrigation was applied. Tuber yield and
culinary characteristics were determined for the harvested tubers. This information will be used
to support registration of new cultivars.
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Agriculture Greenhouse Gases Program: Crop Rotation Study

Collaborators: Jazeem Wahab, and Greg Larson, CSIDC; Rich Farrell, Reynald Lemke, and
Warren Helgason, University of Saskatchewan, Saskatoon

Funded by Agriculture and Agri-Food Canada through the Agricultural Greenhouse Gases Program

Irrigated crop production systems are poised to play a more prominent role in Canadian
agriculture. However, it is expected that the greater productivity associated with irrigated
cropping systems may result in increased greenhouse gas (GHG) emissions. Nitrous oxide
(N2O) emissions in particular are expected to increase in response to the additions of both water
and N fertilizer inherent to irrigated production. Based on recent findings, reducing the moisture
limitation inherent to dryland cropping systems on the Prairies has the potential of significantly
increasing N,O emissions from soils that would normally be considered low emitters. There is
very little field data comparing dryland and irrigated cropping systems on the Canadian Prairies,
and there is even less data available to demonstrate iffhow GHG emissions can be affected by
water and nutrient management.

This study was initiated in 2011 to evaluate, quantify and compare GHG emissions for wheat,
canola, pea, and potato grown under dryland and irrigated (high productivity) cropping systems.
A continuous wheat treatment was included in the study. Canola, pea, and potato were grown
using standard agronomic practices. Three fertilizer nitrogen fertilizer treatments of 120 kg N/ha
spring applied (Spring N), 120 N/ha fall applied (Fall N), and an unfertilized check (No N) were
compared. Yield data for the various crops are presented in this report.

Wheat:

AC Strongfield Canada Western Amber Durum wheat was seeded on May 27, 2014, and grown
using standard management practices. 50 kg P,Os/ha and 75 kg K,O/ha was broadcast applied
prior to planting. Fall and spring application of nitrogen (120 kg N/ha) was band applied on
October 30, 2013 and at seeding during the spring. The crop was raised under irrigation and
dryland. The dryland crop received 224 mm of rain during the growing season and the irrigated
crop received 100 mm of supplemental irrigation. The crop was harvested on September 24,
2014.

Both the dryland and the irrigated crops produced similar yields of approximately 3000 kg/ha
(Table 14). Continuous wheat grown without nitrogen produced the lowest yields under both
dryland and irrigation. The wheat crop that received nitrogen in the spring produced on average
20% higher yield than the continuous wheat crop that was grown without nitrogen fertilizer. Fall
nitrogen application produced approximately double (95% higher) the yield than the no nitrogen
crop. Wheat grown after the potato crop in the rotation produced the highest yield. The yield
advantage was 2.5-fold over the No N wheat crop, 27% higher than the Fall N wheat crop, and
106% higher than the Spring N wheat crop.

Canola:

VT500G RR was seeded on May 27, 2014, and grown using standard management practices.
50 kg P,Os/ha and 75 kg K,O/ha was broadcast applied prior to planting. Nitrogen (120 kg
N/ha) was side-banded at seeding. The crop was raised under irrigation and dryland. The
dryland crop received 224 mm of rain during the growing season and the irrigated crop received
100 mm of supplemental irrigation. The crop was swathed on September 2, 2014 and
harvested on September 23, 2014.

The irrigated crop produced 23% higher yield than the dryland crop (Table 15).
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Pea:

CDC Meadow was seeded on May 27, 2014, and grown using standard management practices.
The seed was inoculated prior to seeding. 50 kg P,Os/ha and 75 kg K,O/ha was broadcast
applied prior to planting. Nitrogen (40 kg N/ha) was side-banded at seeding. The crop was
raised under irrigation and dryland. The dryland crop received 224 mm of rain during the
growing season and the irrigated crop received 100 mm of supplemental irrigation. The crop
was harvested on September 24, 2014.

Irrigation had no effect on pea yield (Table 15).

Potato:

Russet Burbank potato was planted on May 27, 2014, and grown using standard management
practices. The seed was inoculated prior to seeding. 50 kg P,Os/ha and 75 kg K,O/ha was
broadcast applied prior to planting. Nitrogen (100 kg N/ha) was side-banded at planting and an
additional 100 kg N/ha was broadcast applied at second hilling. The crop was raised under
irrigation and dryland. The dryland crop received 245 mm of rain during the growing season
and the irrigated crop received 100 mm of supplemental irrigation. The crop was flailed on
September 11, 2014 and harvested on October 6, 2014.

Irrigation had no effect on potato yield (Table 2).

Table 14. Nitrogen timing and crop rotation effects on wheat yield
under dryland and irrigated production

Marketable yield (kg/ha)

Treatment Dryland Irrigation Mean
Wheat - Continuous — 0 N 1783 1900 1841
Wheat - Continuous - Fall N 3524 3658 3591
Wheat — Continuous - Spring N 2156 2267 2211
Wheat - After Potato - Spring N 4875 4251 4563
ANOVA

Source:

Water ns

Nitrogen ***(459)

Water x Nitrogen ns

C.V. (%) 145

*** and ns indicate significant at P<0.001 level of probability and not significant
respectively.
Value within parenthesis is LSD estimate at P<0.05 level of probability.
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Table 15. Productivity of canola, pea, and potato grown under dryland and irrigation

Crop yield
Treatment Pea Canola Potato
kg/ha kg/ha t/ha
Dryland 580 2534 35.3
Irrigation 605 3124 35.3
ANOVA
Source:

Water ns *(546) ns

C.V. (%) 11.6 8.6 10.0

* and ns indicate significance at P<0.05 level of probability and not significant respectively.
Value within parenthesis is LSD estimate at P<0.05 level of probability.
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Irrigation Scheduling Using Infrared Radiometer
and the Crop Water Stress Index

Leads: Jazeem Wahab and Greg Larson

The classic irrigation scheduling techniques are generally based on soil water measurement or
use meteorological parameters for estimating evapotranspiration. Irrigation scheduling using
crop water status has become increasingly popular within the last decade. This approach
should be more accurate as crops respond to both the soil and the aerial environment.

Wide ranging remote sensing techniques are being used for monitoring and evaluating crop
water status and for estimating crop water use and evapotranspiration. It is reported that
remote sensing could offer broad field-scale coverage that cannot be achieved through
traditional soil based methods. The Crop Water Stress Index (CWSI), which is based on the
difference between canopy and air temperature, is a widely used indicator to detect crop water
stress. Infrared thermometers or other remote infrared sensors are being used to determine
crop water stress. The CWSI approach has been used to schedule irrigation for many field and
horticultural crops.

A preliminary observational study was conducted as a precursor to using the CWSI approach to
irrigation scheduling. Canola (VT 500G RR), wheat (CDC Utmost) and potato (Norland; Russet
Burbank) were grown under irrigation and dryland. For the irrigated crops, the soil moisture
status was maintained above 65% Field Capacity. The crops were grown using recommended
commercial production practices and harvested at maturity.

The growing season received favourable rainfall. The dryland canola and wheat received 224
mm of rain and the potato crop received 232 mm of rain during the growing season. The
irrigated canola, wheat, and potato crops received 125 mm, 138 mm, and 169 mm respectively
of supplemental irrigation during the growing season.

As an initial exercise hourly crop canopy temperature was monitored using an Apogee AM-
210™ Infrared Radiometer (Figure 20).

Figure 20. Crop Water Stress Index Study: Monitoring
potato canopy temperature using the Apogee AM-210™
Infrared Radiometer
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The canopy temperature trends between July 11, 2014 and August 27, 2014 for the irrigated
and dryland wheat and canola crops are presented in Figures 21 and 22 respectively. For
wheat, the canopy temperature trends were similar between irrigated and dryland production
(Figure 21). However, for canola the temperature trends were slightly different between
irrigated and dryland production during the crop’s active growth stage (Figure 22).

Yields were monitored for canola, wheat and potato under irrigation (65% FC) and dryland in
un-replicated plots (Table 16 and Table 17). The adequate rainfall during the 2014 growing
season resulted in comparable yields of canola, wheat, and Norland potato. The irrigated
Russet Burbank crop, in contrast, produced 28% higher marketable yield than the dryland crop
(Table 17).

Detailed studies are required to determine the feasibility of using the CWSI concept and infra-
red thermometry for scheduling irrigation of diverse crop types.
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Figure 21. Crop Water Stress Index Study: Canopy temperature trend
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dryland canola
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Table 16. Effect of irrigation scheduling techniques on yield and seed quality for
VT 500G canola and CDC Utmost wheat

Irrigation Marketable
Crop Treatment Yield 1000 Seed Wt Protein Qil
kg/ha g % %
Canola Irrigated 6574 3.6 - 47.1
Canola Dryland 6423 3.7 - 46.2
Wheat Irrigated 10059 33.9 15.3 -
Wheat Dryland 10542 36.4 15.2 -

Table 17. Effect of irrigation scheduling technigues on productivity and
tuber specific gravity for Norland and Russet Burbank potato

Tuber Specific

Cultivar Irrigation treatment  Marketable yield Gravity

t/ha
Norland Irrigated 58.5 1.0754
Norland Dryland 57.7 1.0786
Russet Burbank Irrigated 36.0 1.0755
Russet Burbank Dryland 32.0 1.0775
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Irrigation Crop Diversification Corporation
Field Crop Variety Trials

Lead: Garry Hnatowich

Irrigated Field Pea Regional Variety Trial

Funded by the Irrigation Crop Diversification Corporation and
the Saskatchewan Variety Performance Group

Pea Regional variety trials were conducted at two locations in the Outlook irrigation area. Each
site and soil type are as follows:

CSIDC: Bradwell loam-silty loam (Field #8)
CSIDC Off-station: Asquith sandy loam (Knapik NE)

Pea varieties were tested for their agronomic performance under irrigation. The CSIDC location
was seeded on May 17 the CSIDC Off-station sites were on May 20. Plot size was 1.5 m x4 m.
All plots received 15 kg P,Os/ha as 12-51-0 as a seed placed application and granular inoculant
at a rate of 9 kg/ha as a seed place application during the seeding operation. Weed control
consisted of a spring pre-plant soil incorporated application of granular Edge (ethalfluralin) and
a post-emergence application tank mix of Odyssey (imazamox + imazethapyr) and Equinox
(tepraoxydim) at both sites. Supplemental hand weeding was conducted at both locations.
Fungicide applications at both sites included Headline EC (pyraclostrobin) and Lance WDG
(boscalid) for Mycosphaerella blight, Powdery mildew and White mold control. The trials were
arranged in a randomized complete block design with three replicates. Yields were estimated
by direct cutting the entire plot with a small plot combine when the plants were dry enough to
thresh and the seed moisture content was <20%. Harvest occurred at CSIDC on September 2
and at the CSIDC Off-station trial, August 29. Total in-season irrigation at CSIDC was 43.5 mm.

Thirty pea varieties representing five market classes were evaluated in 2014. Nine registered
varieties and nine unregistered entries were Yellow pea market class, six registered and two
unregistered were Green market class, one registered variety in each of the Maple and Dun
market classes and two unregistered red cotyledon entries.

Pea growth at the CSIDC Off-station trial was adversely affected by root rot and, upon statistical
analyses, deemed unsuitable for meaningful varietal comparisons.

Results of the CSIDC pea trial is shown in Table 18. Varieties with yields in excess of 7000
kg/ha were significantly higher than those with yields of less than 6500 kg/ha. Abarth was the
highest yielding Yellow pea, CDC Greenwater the highest yielding Green class pea. The
experimental red cotyledon entries were the lowest yielding. Median yield of all varieties was
6696 kg/ha, average yield 6721 kg/ha. The Dun class variety CDC Dakota was statistically
higher than all other entries in protein. Median and average protein content was 25.3%.
Median test weight was 79.6 kg/hl, seed weight was seed 238 mg. Varieties ranged from 50 to
55 days to flower. The Red experimental entry CDC 2799-3 was the longest to both flower and
mature, the Yellow pea AC Earlystar the earliest to flower and mature. Plant heights ranged
from 84 to 113 cm. The Red entry CDC 2710-1 was among the shortest stature entry but
exhibited the highest degree of lodging. The entries with the lowest lodging were primarily
experimental lines and the registered variety CDC Limerick, both Red pea entries had the
greatest lodging.
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The results from these trials are used to update the irrigation variety database at CSIDC/ICDC
and provide recommendations to irrigators on the best field pea varieties suited to irrigation
conditions. Results of the 2014 Irrigated Field Pea Regional Variety Trials will be used in the
development of the annual publications “Crop Varieties For Irrigation” and the Saskatchewan
Ministry of Agricultures “Varieties of Grain Crops 2015.”

Table 18. Irrigated Pea Regional Variety Trial, CSIDC Site

1K Lodge
Test | Seed | 10% rating
Yield | Protein | weight [ weight | Flower | Maturity | Height | (1=erect;

Variety (kg/ha) | (%) (kg/hl) | (mg) | (days) | (days) (cm) | 10=flat)
Yellow
CDC Golden 6445 26.0 80.1 204 52 90 94 6.0
Abarth 7515 24.3 78.4 270 50 90 100 3.0
Agassiz 6321 26.5 78.9 199 52 92 92 5.0
AAC Ardill 6386 235 79.3 247 53 91 98 5.3
AAC Lacombe 7148 24.5 80.0 276 54 94 101 3.0
CDC Amarillo 6761 24.3 79.6 247 53 94 98 2.3
AC Earlystar 6579 23.9 79.7 203 50 88 95 4.3
CDC Meadow 6632 24.4 80.5 204 51 91 94 4.0
CDC Saffron 6050 25.6 79.4 242 53 90 84 53
CDC 2847-21 7314 25.3 79.9 309 53 93 100 3.3
CDC 2936-7 6687 25.4 79.2 248 53 95 86 2.0
CDC 2942-4 7380 25.8 80.1 246 53 93 113 2.3
CDC 2949-20 7084 25.5 80.2 269 54 96 102 2.3
CDC 2950-19 6834 24.2 80.4 255 53 95 105 2.0
CDC 3094-5 6766 26.0 78.7 322 53 97 102 2.0
CDC 3100-4 7120 24.9 79.4 221 52 93 104 2.0
MP1867 5933 25.7 79.4 236 53 96 104 3.0
CM3404 7374 25.3 78.9 300 54 92 109 2.7
Green
CDC Greenwater 7545 24.7 79.2 231 53 94 94 3.0
CDC Limerick 6341 26.6 79.4 212 54 97 97 2.0
CDC Patrick 6161 25.6 79.7 189 54 93 95 3.3
CDC Raezer 7421 24.1 79.4 233 52 91 101 3.3
CDC Striker 7406 25.2 79.8 262 51 92 86 4.7
CDC Tetris 6441 25.4 78.4 218 55 97 97 5.3
CDC 3007-6 7133 24.2 79.5 253 53 94 101 2.7
CDC 3519-8 6308 26.2 79.5 230 55 95 95 3.7
Red
CDC 2710-1 5829 26.6 78.5 212 51 93 85 7.0
CDC 2799-3 5732 26.9 79.3 194 55 98 91 6.0
Maple
P0609-08 | 7138 26.0 81.4 203 54 93 105 2.0
DUN
CDC Dakota 6644 27.5 78.2 276 55 97 97 3.7

LSD (0.05) 618 0.5 1.2 57.0 1.0 15 6.8 2.0

CV(%)| 56 1.3 0.9 14.5 1.1 1.0 4.3 34.7
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Western Canada Irrigated Canola Co-operative Trials
XNL1, XNL2 and XNL3

Funded by the Irrigation Crop Diversification Corporation and
The Canola Council of Canada

The canola co-operative trials were conducted on an irrigated site at CSIDC (Field #8).
Fourteen canola hybrids were evaluated in the XNL1, nineteen XNL2 trials and twenty-two in
the XNL3, the check varieties 45H21 (unofficial irrigation check entry), 45H29 and 5440 where
included each trial. Trials were seeded on May 17. Plot size was 1.5 m x 6 m. The seed was
treated with Helix XTra (thiamethoxam, difenoconazole, metalaxyl & fludioxonil) for seed borne
disease and early season flea beetle control. Supplemental nitrogen fertilizer was applied at
100 kg N/ha as 46-0-0 and phosphorus at 25 kg P,Os/ha, as 12-51-0, side-banded at the time of
seeding. Weed control consisted of a pre-plant soil incorporated application of granular Edge
(ethalfluralin) and a post-emergent tank-mix application of Muster (ethametsulfuron-methyl) and
Poast Ultra (sethoxydim) on June 23, supplemented by periodic hand weeding. Each trial
received a tank-mix application of Headline EC (pyraclostrobin) and Lance (boscalid) fungicide
at the early flowering stage for disease control on July 7. Neither disease nor insect incidence
of any degree occurred in 2014. The XNL1 trial was desiccated with Reglone (diquat) on
August 26, XNL2 and XNL3 trials where swathed on August 26. At harvest, all plots were
combined on September 5. Total in-season irrigation was 56 mm.

Results of agronomic measurements for each trial are outlined in Tables 19, 20, and 21. The
results from these three trials are used to assist in the registration decision process for new
proposed canola varieties. These trials will be repeated in 2015 with new entries. Some results
from these trials are used to update the irrigation variety database at CSIDC and provide
recommendations to irrigators on the best canola varieties suited to irrigation conditions. If
experimental lines are registered results of the 2014 Western Canada Irrigated Canola Co-
operative Trials will be used in the development of the annual publications “Crop Varieties For
Irrigation”,
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Table 19. Yield and agronomic data for the Irrigated Canola Cooperative Trial XNL1

Lodge
Test TKW First rating
Yield Oil | Weight | (/1000 | Height | Flower | Maturity | (1=erect;

Entry (kg/ha) | (%) (kg/hl) | seed) (cm) | (days) | (days) | 5=flat)

i 5862 | 459 | 66.57 3.9 129 | 46 93 3.0
(check)

45H29 5547 | 46.5 | 67.33 4.3 131 48 94 2.0
5440 5329 | 453 | 68.70 4.0 130 49 95 1.0
G28101 5483 | 48.0 | 69.53 4.0 119 43 92 2.0
G35152 5334 | 46.6 | 69.87 4.2 122 47 93 2.0
G35153 5450 | 459 | 69.35 4.1 113 44 93 2.0
G37965 5628 | 46.4 | 68.27 4.3 117 48 94 2.0
G38111 5619 | 47.7 | 69.17 4.6 117 48 95 2.7
3CNO185 | 5195 | 46.8 | 68.93 3.6 125 52 95 1.0
3CN0206 | 5963 | 46.3 | 69.03 4.1 133 81 94 1.7
3CN0318 | 5713 | 47.3 | 69.17 3.9 132 51 96 1.3
3CN0432 | 5492 | 471 | 67.07 4.1 132 49 95 1.0
09H7763 5074 | 48.0 | 67.23 3.9 129 50 95 1.3
12N0447R | 5276 | 463 | 67.40 3.4 135 48 94 2.0
12NO577R | 5798 | 455 | 67.90 3.9 124 45 95 2.0
13DL30122 | 5410 | 46.1 | 68.70 4.6 137 51 96 1.7
13DL30610 | 5051 | 43.9 | 70.00 5.0 129 49 95 2.3
LSD (0.05) | 409 1.0 0.56 0.6 102 | 1.3 1.1 0.6
CcV (%) | 45 1.3 0.5 0.5 4.9 1.6 0.7 4.9
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Table 20. Yield and agronomic data for the Irrigated Canola Cooperative Trial XNL2

Lodge
Test TKW First rating
Yield Oil | Weight | (sm/1000 | Height | Flower | Maturity | (1=erect;

Entry (kg/ha) | (%) (kg/hl) | seed) (cm) | (days) | (days) | 5=flat)

Aozl 5659 | 47.0 | 6557 | 47 131 | 46 93 3.0
(check)

45H29 5696 47.1 66.77 4.6 136 48 94 2.0
5440 5446 45.8 67.90 4.8 134 50 95 1.0
G21545 5699 47.6 69.57 5.1 117 46 94 2.0
3CNO0035 5686 46.6 68.20 5.3 136 52 96 1.0
3CNO0197 5406 47.5 66.17 4.7 131 49 95 1.7
3CNO0199 5688 46.7 66.47 4.7 133 48 96 2.0
3CN0253 5118 44.7 63.50 4.9 132 51 96 1.3
3CNO0308 6064 47.4 69.40 5.1 130 51 95 1.0
12N0453R 5924 45.9 67.17 4.7 141 46 95 1.7
12N0457R 5653 47.7 66.27 4.5 140 49 94 1.7
12N0496R 5566 48.3 66.67 4.7 129 48 95 2.0
12NO572R 5918 46.7 68.43 5.2 128 47 96 2.0
12N1146| 5688 44.2 67.40 4.6 133 52 96 2.0
12N1233R 5331 47.4 67.53 4.9 141 50 95 2.3
13DL30217 | 4913 47.2 69.63 4.9 134 50 96 1.0
13DL30422 | 5161 48.9 69.47 5.2 133 51 94 1.7
13DL30507 | 5572 47.9 68.50 5.1 130 48 96 2.3
13N1160R 5357 46.5 65.83 4.8 137 50 96 1.0
LSD (0.05) | 460 1.1 1.0 0.2 7.0 11 0.9 0.7
CV (%) 5.0 1.4 0.9 2.7 3.2 14 0.6 24.2
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Table 21. Yield and agronomic data for the Irrigated Canola Cooperative Trial XNL3

Lodge
Test TKW First rating
Yield Oil Weight | (gm/1000 | Height | Flower | Maturity | (1=erect:

Entry (kg/ha) (%) (kg/hl) | seed) (cm) | (days) | (days) | 5=flat)

aH2d 5369 | 46.6 | 66.90 | 3.9 129 | 46 92 2.3
(check)

45H29 6131 46.1 67.13 3.5 138 47 94 2.3
5440 5348 45.9 68.53 3.7 135 49 95 1.0
G25475 5449 46.9 69.20 4.0 129 47 95 2.0
G25574 4483 46.5 69.73 4.3 119 45 93 2.3
3CN0133 5353 47.7 68.07 3.6 133 51 96 1.0
3CNO0188 5323 46.2 68.70 3.6 134 52 98 1.0
3CN0217 5729 47.1 68.13 3.8 135 52 98 1.0
3CNO0237 5042 44.4 67.03 4.3 141 52 98 1.0
3CN0293 5350 49.1 67.77 3.8 140 52 98 1.3
3CN0413 6024 47.3 68.23 3.9 138 51 96 1.3
3CN0414 5562 47.2 68.93 3.6 136 51 95 1.3
3CN0415 5728 45.5 67.33 3.6 137 51 97 1.0
3CN0434 6043 47.7 68.40 3.7 129 51 97 1.0
12N1128l| 5256 47.1 67.40 3.6 143 50 97 1.0
12N0449R 5222 45.3 68.47 3.7 144 50 94 2.0
12N0943R 5571 47.4 66.70 4.0 135 49 96 2.3
13N1267R | 5234 47.4 67.53 3.9 142 49 95 1.7
13N1272R | 5033 47.5 68.23 3.5 149 50 94 2.0
13DL30314 | 5342 46.2 68.93 4.2 132 48 97 1.0
13DL30323 | 5767 46.9 68.50 4.0 132 48 96 1.0
13DL30423 | 4892 48.0 66.73 3.7 136 52 96 1.0
LSD (0.05) | 758 0.9 0.6 0.2 4.8 0.9 1.2 0.6
CV (%) 8.5 1.2 0.5 2.9 21 11 0.8 23.9

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2014-15



Field Crop Variety Trials | 69
Irrigated Canola Performance Trial

Funded by the Irrigation Crop Diversification Corporation and
the Canola Council of Canada

The irrigated canola performance trial was conducted at CSIDC (Field #8). Canola varieties
were tested for their agronomic performance under irrigation. Two Clearfield, four Liberty and
nineteen Roundup tolerant canola hybrids where evaluated in 2014. Seeding date was May 17.
Plot size was 1.5 m x 6.0 m, varieties were blocked into their respective herbicide tolerance
grouping for purpose of comparison and appropriate post emergent herbicide applications. The
seed was treated with Helix XTra (thiamethoxam, difenoconazole, metalaxyl & fludioxonil) for
seed borne disease and early season flea beetle control. Supplemental nitrogen fertilizer was
applied at 50 kg N/ha as 46-0-0, and phosphorus at 25 kg P,Os/ha as 12-51-0, both side-
banded at the time of seeding. Weed control consisted of post emergent applications of the
appropriate herbicide per herbicide tolerant entries. Clearfield entries received an application of
Odyssey (imazamox + imazethapyr) tank mixed with Equinox (tepraloxydim) and Merge
adjuvant. Liberty Link entries received an application of Liberty 150SN (glufosinate ammonium)
tank mixed with Centurion (clethodim) and Merge adjuvant. Roundup Ready entries received
an application of Round Up (glyphosate). All herbicide applications occurred on June 16. All
plots received a tank-mix application of Headline EC (pyraclostrobin) and Lance (boscalid)
fungicide at the early flowering stage for disease control on July 7. Varieties were swathed at
the appropriate time of maturity and all plots were combined September 4. Total in-season
irrigation was 56 mm.

Results are outlined in Table 22. The results from this trial will be used to update the irrigation
variety database at CSIDC and provide information to irrigators on the best canola varieties
suited to irrigation production practices. If experimental lines are registered results of the 2014
Irrigated Performance Trials will be used in the development of the annual publications “Crop
Varieties For Irrigation”.
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Table 22. Yield and agronomic data for the Irrigated Canola Performance Trial

Lodge
Test TKW First rating
Yield | Oil | Weight | /1000 | Height | Flower | Maturity | (1=erect:;
Variety Type’ | (kg/ha) | (%) | (kg/hl) | “seed) (cm) | (days) | (days) | 5=flat)
Clearfield-tolerant
5525 CL HYB | 5611 |44.6| 68.31 3.9 124 47 95 1.7
VR 9560 HYB | 6182 |45.7| 65.11 3.9 132 47 96 1.7
Liberty-tolerant
5440 HYB | 6152 |45.2| 67.88 3.9 132 50 95 1.0
L130 HYB | 5818 |44.2| 67.95 3.8 130 46 95 1.3
L252 HYB | 6144 |46.4| 68.45 3.6 127 49 95 2.0
1261 HYB | 6369 |45.1| 68.53 4.0 145 51 96 1.0
Roundup-tolerant
6044 RR HYB | 5587 |46.2| 68.83 3.5 123 48 94 1.8
6060 RR HYB | 6246 |47.0| 66.53 4.0 132 45 96 1.0
73-75RR HYB | 6357 |46.4| 69.05 4.4 123 44 94 3.0
74-44 Bl HYB | 5787 |47.2| 68.35 4.0 122 44 94 2.5
74-54 RR HYB | 6054 |46.6| 69.38 4.3 128 44 94 2.0
SY4114 HYB | 5946 |46.8| 68.28 4.3 117 44 94 2.3
SY4135 HYB | 5496 |48.6| 67.88 4.1 119 43 95 2.8
VR 9562 HYB | 6425 |44.2| 64.33 4.0 137 46 94 1.8
VT-SN11- | HYB | 6021 |45.7| 68.48 4.3 126 46 94 1.8
08H0004 HYB | 5813 |47.0| 67.33 3.9 135 52 99 1.0
Q09H7757 HYB | 6053 |46.8| 67.80 3.9 133 50 96 1.5
09H7763 HYB | 6168 |48.0| 66.65 4.1 133 48 95 2.0
10DL30509 | HYB | 6184 |47.4| 65.98 4.1 122 47 96 1.3
11D1 30318 | HYB | 5904 |44.4| 65.83 4.0 130 46 96 1.3
13D1L30323 | HYB | 6387 |47.4| 67.73 4.0 128 47 96 1.0
Canterra HYB | 6084 |47.0| 67.48 4.1 128 43 95 2.3
CS2000 HYB | 6099 |46.3| 67.58 3.9 139 49 96 1.8
vi2-1t HYB | 5516 |46.6 | 67.53 3.8 136 50 95 1.5
Vv12-2* HYB | 5601 |46.7| 66.30 4.1 124 49 96 1.5
LSD (0.05)| 690 | 0.7 0.8 0.2 7.7 1.4 1.0 0.8
CV( | 7.0 1.0 0.7 3.4 3.6 1.8 0.7 27.0
! Specialty oil
2 HYB = Hybrid

NS = Not Significant
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Irrigated Canola Variety Trial

Every year ICDC conducts the Irrigated Canola Variety Trial. Selection of canola varieties is
based upon results obtained prior seasons through canola coop trials conducted by ICDC for
the Canola Council of Canada. Once varieties are commercially available companies are
invited to provide seed of those varieties that prior observations have shown to be
agronomically suitable for irrigation production. Companies approached for seed are also
invited to provide an additional variety (registered or experimental) of their choosing for
inclusion. Results from these trials are used to update the irrigation variety database at CSIDC
and provide recommendations to irrigators on the best canola varieties suited to irrigation
conditions and will be used in the development of the annual publications “Crop Varieties for
Irrigation”.

Materials and Methods:
Two irrigated canola variety trials were conducted at two locations in the Outlook irrigation area.
Each site and soil type are as follows:

CSIDC: Bradwell loam-silty loam (Field #11)
CSIDC Off-station: Asquith sandy loam (Knapik NW quadrant)

A total of 19 canola varieties were tested for their agronomic performance under irrigation.
Varietal selection was based upon prior variety agronomic performance and solicitation of seed
companies for entries they deemed suitable to intensive irrigation production practices. Seeding
dates for the sites were: CSIDC trial #1 May 17, CSIDC Off-station May 18. Plot size was 1.5 m
x 4.0 m, all plots were seeded on 25 cm row spacings. All seed was treated by the seed
suppliers for seed borne disease and early season flea beetle control. Supplemental fertilizer
was applied at an application rate of 100 kg N/ha at CSIDC and 125 kg N/ha at Knapik as 46-0-
0, both trials received supplemental phosphorus at 25 kg P,Os/ha, as 12-51-0, all fertilizer was
side-banded at the time of seeding. Weed control consisted of a spring pre-plant soil
incorporated application of granular Edge (ethalfluralin) supplemented by some hand weeding.
As well, both sites received a post-emergent tank-mix application of Muster (75%
ethametsulfuron-methyl) + Poast UltraLontrel (sethoxydim). Sites received a tank-mix
application of Headline EC (pyraclostrobin) and Lance (boscalid) fungicide at the early flowering
stage for disease control. CSIDC plots were swathed August 26 and after proper dry down
harvested September 6. Total in-season irrigation was 56 mm at CSIDC.

Results:

Results obtained at the CSIDC location are shown in Table 23. The Knapik location had very
poor emergence and stand establishment, primarily due to low soil moisture. In typical prior
years plots could have been encouraged in germination by supplemental irrigation, however,
due to the very low spring temperatures water lines were not pressurized and irrigation not
possible until much later than historically available. Consequently the Knapik site was deemed
unusable.

Germination and early seedling survivability was consistent between all entries and plant
populations excellent in the CSIDC trial. Plant growth was lush and cool weather during
flowering established potential high yields. Disease and insect pressure was light.

Canola varieties 45556, 45H33 and 5440 were the highest yielding hybrids and were not
statistically significantly different from one another. Hybrid 45H21 is the “check” variety
historically used for irrigation trials at CSIDC, in this study it was the lowest yielding variety.
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Hybrids with yields greater than 5400 kg/ha were statistically higher yielding than 45H21 but
were not statistically different from the highest yielding varieties. Median yield of varieties was
5556 kg/ha (99 bu/ac).

Percent oil content ranged from 45.4 (5440) to 48.6% (45S52), hybrid 5440 is an older variety
that has been produced under irrigation for many years, 45S52 is a newer variety that has high
yield potential (in some seasons) but with improved oil content. Median oil content of all
varieties was 47.0%. Median test weight was 67.7 kg/hl and thousand seed weight 3.8 gm.
Hybrid Canterra 1990 was the first variety to flower (10% flower) and was statistically earlier
than all other varieties. L261, CS2000 and V12-1 were the last hybrids to flower. Median days
to 10% flower was 48 days. Days to maturity were greatest for variety CS2000 and lowest for
the “control” 45H21. Median days to mature for canola hybrids was 98 days. Plant height was
greatest for the variety CS2000 and shortest for varieties 1970 and 6044 RR. In this trial plant
height did not correlate to lodging resistance as variety 1970 exhibited the greatest degree of
lodging, median lodging rating was 1.0.

Table 23. CSIDC Irrigated Canola Trial results

Lodge
Test TKW First rating
Yield [ Oil | Weight | /1000 | Height | Flower | Maturity | (1=erect:

Entry (kg/ha) | (%) | (kg/hl) | seed) (cm) | (days) | (days) | 5=flat)
Canterra 1970 | 5311 | 454 | 67.73 4.0 123 49 96 2.3
Canterra1990 | 5705 | 48.1 | 68.18 4.0 124 44 95 2.0
CS2000 5759 | 46.2 | 68.90 3.8 142 51 97 1.5
5440 6005 | 454 | 69.25 3.7 137 50 96 1.0
VT 530 G 5468 | 47.7 | 67.35 3.9 137 48 94 1.0
VR 9560 CL 5989 | 47.1 | 65.43 3.7 131 50 96 1.0
VR 9561 CL 5492 | 485 | 66.93 4.0 137 48 95 1.5
VR 9562 GC | 5907 | 457 | 65.48 3.8 136 48 95 1.3
45H21 4690 | 48.2 | 67.03 3.7 127 46 93 1.5

(check)

45H31 5623 | 47.3 | 66.88 3.8 129 47 95 1.0
45H33 6081 | 454 | 66.95 3.5 137 47 94 1.3
45H76 5282 | 46.2 | 66.58 4.1 134 48 94 1.0
45S52 5039 | 48.6 | 65.45 4.0 129 48 94 1.8
45556 6084 | 48.2 | 68.65 4.0 132 48 95 1.5
6044 RR 4982 | 47.7 | 69.68 3.5 123 50 94 1.0
L130 5191 | 46.4 | 68.15 3.7 131 48 95 1.0
L252 5798 | 48.4 | 69.43 3.6 129 50 95 1.3
L261 5068 | 45.6 | 69.60 3.9 140 51 96 1.0
V12-1 5087 | 47.9 | 68.00 3.7 131 51 95 1.0
LSD (0.05) | 694 1.2 0.6 0.1 5.0 1.0 1.0 0.6
CV ()| 88 1.7 0.6 2.7 2.7 1.5 0.8 30
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Irrigated Flax Variety Trial

Funded by the Irrigation Crop Diversification Corporation and
the Saskatchewan Variety Performance Group

The irrigated flax trials were conducted at two locations, on the main CSIDC station and at the
CSIDC Off-station (Knapik) location.

Twelve flax varieties, seven registered and five experimental entries, were tested for their
agronomic performance under irrigation. Both the CSIDC site and the CSIDC off-station site
were seeded on May 21. Plot size was 1.5 m x 4.0 m. Supplemental fertilizer was applied at an
application rate of 50 kg N/ha at the CSIDC location and 100 kg N/ha at CSIDC off-station as
46-0-0, both trials received supplemental phosphorus at 25 kg P,Os/ha, as 12-51-0, all fertilizer
was side-banded at the time of seeding. Weed control consisted of a spring pre-plant soil
incorporated application of granular Edge (ethalfluralin) and a post-emergence application of
Poast Ultra (sethoxydim) + Buctril M (bromoxynil +MCPA ester) supplemented by some hand
weeding. All sites received an application of Headline EC (pyraclostrobin) fungicide at the 40 —
50% bloom stage for Pasmo (septoria) control. Both sites also received a season end desiccant
application of Reglone (diquat) prior to combining. Combining occurred on October 7 at CSIDC
and September 25 at Knapik. Total in-season irrigation was 31 mm at CSIDC and 50 mm at the
off-station site.

Results obtained at the CSIDC location are shown in Table 24, the Knapik location in Table 25
and combined site analyses in Table 26. The check variety CDC Bethune was the highest
yielding entry at CSIDC, CDC Glas the highest at the off-station location (CDC Glas was the
lowest yielding at CSIDC). Individual site results will not be further discussed. Yields produced
at CSIDC were greater than at Knapik. Statistically yield differences between all varieties were
not significant, nor was test weight. No variety had seed weights that differed significantly from
the check variety CDC Bethune. CDC Glas was the latest to flower but NuLin VT50 the longest
to mature. Entries FP2325 and CDC Sanctuary were the tallest entries and CDC Sanctuary
exhibited the highest degree of lodging.

Results from these trials are used to update the irrigation variety database at CSIDC and
provide recommendations to irrigators on the best flax varieties suited to irrigation conditions
and will be used in the development of the annual publications “Crop Varieties For Irrigation”
and the Saskatchewan Ministry of Agricultures “Varieties of Grain Crops 2015”.
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Table 24. Yield and agronomic data for the Saskatchewan Variety Group Irrigated Flax

Regional Trial

Test Seed Lodging
Yield weight | weight | Flower | Maturity | Height | (1=erect;
Variety (kg/ha) (kg/hl) (mg) (days) (days) (cm) 9=flat)
CDC Bethune (check) 3924 66.83 6.8 61 120 68 1
CDC Sanctuary 3685 64.20 6.5 64 121 68 1
CDC Neela 3669 62.93 6.6 62 120 66 1
CDC Glas 2951 65.67 5.9 67 121 65 1
AAC Bravo 3660 68.37 7.3 62 121 67 1
Prairie Sapphire 3780 65.17 6.7 63 121 65 1
NuLin VT50 3272 65.53 5.9 63 22 58 1
FP2325 3559 66.20 7.2 64 123 71 1
FP2347 3207 64.77 6.4 66 122 58 1
FP2376 3338 63.17 6.0 64 121 61 1
FP2385 3573 67.53 6.5 63 121 62 1
FP2388 3460 62.47 5.7 61 120 55 1
LSD (0.05) 507 NS 0.8 2.2 1.3 5.0 NS

CV (%) 8.5 5.4 6.9 2.1 0.7 4.7 1

NS = Not Significant

Table 25. Yield and agronomic data for the Saskatchewan Variety Performance Group

Irrigated Flax Regional Trial, CSIDC Off-station site

Test Lodging
Yield weight Flower | Maturity | Height | (1=erect;
Variety (kg/ha) (kg/hl) 389,750 (days) (days) (cm) 9=flat)
CDC Bethune (check) 2220 63.77 6.1 57 108 77 1.7
CDC Sanctuary 1991 65.30 5.8 60 112 79 3.0
CDC Neela 2246 64.23 6.1 56 109 79 2.7
CDC Glas 2609 65.27 55 60 112 75 1.0
AAC Bravo 2453 66.40 6.7 56 112 73 1.7
Prairie Sapphire 2368 66.13 6.1 54 109 73 1.0
NuLin VT50 2314 66.40 5.6 59 117 72 2.3
FP2325 2134 66.33 6.6 61 114 77 2.0
FP2347 2424 66.93 6.1 61 112 69 1.0
FP2376 2464 66.70 6.1 61 112 73 2.0
FP2385 2436 66.70 6.3 56 109 64 23
FP2388 2156 66.53 5.8 57 110 71 1.0
LSD Yield (0.10) 363 3.0 0.5 2.3 2.5 4.7 1.2
LSD (0.05)

CV (%) 9.3 2.7 5.0 2.3 1.3 3.8 38

NS = Not Significant
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Table 26. Yield and agronomic data for the Saskatchewan Variety Performance Group

Irrigated Flax Regional trial, combined site analysis

Test Seed _ Lodging
Yield weight | weight | Flower |Maturity | Height | (1=erect;
Treatment (kg/ha) (kg/hl) (mg) (days) (days) (cm) 9=flat)
Trial Site
CsIDC 3507 65.24 6.5 63 121 64 1.0
CSIDC - Off station 2318 65.89 6.1 58 112 73 1.8
-Sbyied Eg:égg 289 NS NS 2.8 19 | 65 NS
CV (%) | 8.9 4.3 2.2 1.0 4.2 35
Variety
CDC Bethune (check) 3072 65.30 6.5 59 114 72 1.3
CDC Sanctuary 2838 64.75 6.1 62 117 74 2.0
CDC Neela 2957 63.58 6.3 59 115 72 1.8
CDC Glas 2780 65.47 5.7 64 117 70 1.0
AAC Bravo 3056 67.38 7.0 59 116 70 1.3
Prairie Sapphire 3074 65.65 6.4 59 115 69 1.0
NuLin VT50 2793 65.97 5.7 61 120 65 1.7
FP2325 2847 66.27 6.9 62 119 74 15
FP2347 2815 65.85 6.3 64 117 64 1.0
FP2376 2901 64.93 6.0 62 117 67 15
FP2385 3004 67.12 6.4 59 115 63 1.7
FP2388 2808 64.50 5.7 59 115 63 1.0
LSD (0.05) NS NS 0.8 2.7 24 5.7 0.9
Site x Variety Interactio
LSD (0.05) S NS NS S S S S

NS = Not Significant
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Irrigated Wheat Variety Trial

The irrigated wheat variety trials were conducted at two locations in the Outlook area. Each site
and soil type are as follows:

CSIDC (SW15-29-08-W3): Bradwell loam — silty loam (Field #12)
CSIDC Off-station (NW12-29-08-W3): Asquith sandy loam (Knapik SW quadrant)

Nineteen spring wheat varieties of different market classes and two durum varieties were tested
for their agronomic performance under irrigation. The CSIDC site was seeded on May 15,
CSIDC Off-station site was seeded on May 20. Plot size was 1.5 m x 4.0 m. The seed was
treated with Cruiser Maxx Cereals (thiamethoam + difenoconazole + metalaxyl-M) for seed and
soil borne disease and wireworm control. Nitrogen fertilizer was applied to both trials at a rate
of 120 kg N/ha as 46-0-0 as a sideband application and 35 kg P,Os/ha as 12-51-0 seed placed.
Weed control consisted of a post-emergence tank mix application Bison (tralkoxydim) and
Buctril M (bromoxynil +MCPA ester). An application of Headline EC (pyraclostrobin) fungicide
was applied at the early flag leaf stage for suppression of leaf diseases. Proline 480 SC
(prothioconazole) was applied at approximately 75% heading to suppress fusarium head blight.
Yields were estimated by direct cutting the entire plot with a small plot combine when the plants
were dry enough to thresh and seed moisture content was <20%.

Results obtained at the CSIDC location are shown in Table 27, the CSIDC Off-station location in
Table 28 and the combined site analyses in Table 29.

Within the CWRS market class the check variety, AAC Brandon was the highest yielding variety
in the CSIDC trail and the only variety statistically higher yielding than the check AC Barrie
within this class. Varieties AAC Redwater and AAC Bailey were statistically lower yielding. The
CPSR variety AAC Ryley was the highest yielding spring wheat, statistically higher than all other
varieties with the exception of the CWAD variety AAC Current. At the CSIDC Off-station trial no
CWRS variety was statistically higher yielding than the check AC Barrie, however, the varieties
AAC Redwater, Cardale, AAC Elie and AAC Bailey were statistically lower yielding. At the
CSIDC Off-station trial the CWGP variety AAC Innova was statistically higher yielding compared
to all remaining varieties with yields below 4700 kg/ha. Median grain yield at CSIDC was 6153
kg/ha at CSIDC Off-station 4251 kg/ha. Other agronomic differences measured within sites are
shown in their respective Tables but will not be discussed.

Combined site analysis of the two trials is outlined in Table 29. Mean yield of the CSIDC site
was 47% greater than yield obtained at the Off-station site. Partial reasons for this wide yield
differences include a later seeding date, but of greater impact, the much drier soil moisture
conditions at seeding Off-station, irrigation to encourage higher stand establishment was not
available due to the late spring conditions. Consequently stand establishment was thinner than
optimal. On combined analysis CDC Utmost VB was the highest yielding CWRS variety and the
only CWRS variety statistically significantly higher than AC Barrie. CWRS varieties AAC Elie,
AAC Redwater and AAC Bailey were all statistically lower yielding than AC Barrie. The highest
yielding entry on combined site analysis was the CPSR variety AAC Ryley, which was
statistically higher yielding than all other varieties excepting AAC Penhold. The CWRS variety
AAC Bailey was significantly lower yielding than all other entries.

The lower yielding Off-station location had higher protein produced in seed than the higher
yielding CSIDC trial. Within varieties the CWRS class and durum had higher protein contents
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as might be expected. Test weight and seed weight varied within and between classes. CWGP
varieties tended to be among the latest maturing and all classes tended to lodge to a greater
extent than most CWRS varieties. Within CWRS lines all varieties had improved standability
compared to the older check variety AC Barrie.

Results from these trials are used to update the irrigation variety database at CSIDC and
provide recommendations to irrigators on the best wheat varieties suited to irrigation conditions
and will be used in the development of the annual publications “Crop Varieties for Irrigation” and
the Saskatchewan Ministry of Agricultures “Varieties of Grain Crops 2015.”

Table 27. Yield and agronomic data for the ICDC Irrigated Wheat Variety Trial, CSIDC site

Yield
% of Test | Seed Lodging
Yield AC | Protein | weight | weight | Heading | Maturity | Height | 1=erect;

Variety (kg/ha) | Barrie | (%) (kg/hl) | (mQ) (days) (days) (cm) 9=flat
Canada Western Red Spring (CWRS)
AC Barrie 5767 100 13.2 | 78.20 | 38.0 55 95 94 1
AC Carberry 5985 104 13.7 | 78.98 | 40.7 52 98 81 1
AC Vesper VB 5902 102 13.2 | 78.00 | 39.7 52 94 87 1
AAC Balley 4923 85 136 | 75.33 | 35.4 53 93 91 1
AAC Brandon 6267 109 13.4 | 79.75 | 39.4 54 96 80 1
AAC Elie 5414 94 13.0 | 78.78 | 37.4 55 95 77 1
AAC Redwater 5076 88 13.8 | 77.45 | 35.6 53 92 85 1
CDC Utmost VB 6120 106 129 | 77.38 | 38.0 54 94 90 1
Cardale 6055 105 136 | 77.83 | 39.4 53 95 82 1
Canada Western Amber Durum (CWAD)
AAC Current 6660 115 12.1 | 80.03 | 45.7 54 99 98 1
AAC Raymore 6206 108 12.4 | 79.03 | 49.1 54 98 90 1
Canada Prairie Spring Red (CPSR)
AAC Foray 6461 112 11.3 | 76.98 | 45.4 56 96 84 1
AAC Penhold 6332 110 11.8 | 78.23 | 44.9 53 96 75 1
AAC Ryley 6968 121 12.2 | 76.13 | 52.7 53 94 87 1
Enchant VB 6451 112 12.4 78.73 | 52.3 53 95 94 1
Canada Western General Purpose (CWGP)
AAC Innova 5931 103 11.0 | 71.98 | 36.4 63 100 91 1
AAC Proclaim 6135 106 11.2 | 77.80 | 37.1 55 98 92 1
Pasteur 6131 106 11.6 | 76.20 | 35.9 57 104 81 1
Presently Unregistered
CN Prosper 6348 110 125 | 78.13 | 42.9 55 96 82 1
Faller 6311 109 125 | 77.75 | 42.2 56 97 83 1
Linkert 5722 99 13.8 78.58 | 44.6 54 95 71 1

LSD (0.05) | 442 0.6 0.4 1.5 1.1 1.0 4.0 0.0

CV(%)| 5.2 3.3 0.4 2.6 1.4 0.7 3.2 1
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Table 28. Yield and agronomic data for the ICDC Irrigated Wheat Variety Trial, CSIDC
Off-station site

Yield
% of Test | Seed Lodging
Yield AC | Protein | weight | weight | Heading | Maturity | 1=erect;

Variety (kg/ha) | Barrie | (%) | (kg/hl) [ (mg) (days) | (days) 9=flat
Canada Western Red Spring (CWRS)
AC Barrie 4104 100 16.2 | 77.50 | 36.4 59 99 25
AC Carberry 4022 98 15.4 | 76.60 | 33.2 57 100 1.3
AC Vesper VB 4147 101 15.7 | 74.63 | 31.9 57 99 1.8
AAC Bailey 2565 63 16.5 | 7250 | 29.5 59 95 15
AAC Brandon 3645 89 155 | 76.15 | 325 59 100 1.0
AAC Elie 3290 80 15.6 | 76.43 | 33.0 60 102 1.0
AAC Redwater 3453 84 15.8 | 74.83 | 30.2 57 95 1.0
CDC Utmost VB 4652 113 156 | 75.10 | 31.1 58 94 1.8
Cardale 3428 84 16.7 | 71.68 | 28.6 58 96 1.3
Canada Western Amber Durum (CWAD)
AAC Current 3560 87 174 | 71.35 | 345 57 95 3.8
AAC Raymore 4435 108 171 | 7298 | 36.4 56 94 35
Canada Prairie Spring Red (CPSR)
AAC Foray 4724 115 144 | 73.06 | 36.0 61 98 3.8
AAC Penhold 5249 128 15.0 | 77.13 | 37.2 55 95 1.0
AAC Ryley 5038 123 14.7 | 72.78 | 375 54 96 1.8
Enchant VB 4484 109 14.1 | 74.15 | 40.7 56 96 2.5
Canada Western General Purpose (CWGP)
AAC Innova 5302 129 12.8 | 71.30 | 32.3 64 100 3.5
AAC Proclaim 2991 73 142 | 71.78 | 26.7 62 101 2.8
Pasteur 4016 98 13.7 | 72.40 | 29.8 64 108 1.0
CN Prosper 4579 112 14.3 76.48 | 37.0 59 101 15
Faller 4707 115 145 | 76.03 | 35.5 60 100 2.3
Linkert 4200 102 16.3 | 76.08 | 33.2 57 96 1.0

LSD (0.05) | 633 0.5 1.6 2.4 1.6 1.9 15

CV (%) | 10.9 2.4 15 5.0 2.0 14 56
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Table 29. Yield and agronomic data for the ICDC Irrigated Wheat Variety Trial, combined

site analysis
Yield
% of Test | Seed Lodging
Yield AC | Protein | weight | weight | Heading | Maturity | 1=erect;

Location/Variety (kg/ha) | Barrie [ (%) (kg/hl) | (mg) (days) (days) 9=flat
CSIDC 6055 126 | 77.68 | 415 54 96 1.0
CSIDC Off-Station 4123 15.3 74.33 | 335 58 98 2.0

LSD (0.05) | 166 0.3 0.37 1.0 1.0 NS 0.5

CV (%) | 7.6 2.8 11 3.8 1.8 11 52

Variety
Canada Western Red Spring (CWRS)
AC Barrie 4935 100 147 | 77.85 | 37.2 57 97 1.8
AC Carberry 5003 101 145 | 77.79 | 36.9 55 99 1.1
AC Vesper VB 5024 102 144 | 76.31 | 35.8 55 96 14
AAC Bailey 3744 76 15.0 | 7391 | 324 56 94 1.3
AAC Brandon 4956 100 145 | 77.95 | 35.9 56 98 1.0
AAC Elie 4352 88 143 | 77.60 | 35.2 57 98 1.0
AAC Redwater 4264 86 14.8 | 76.14 | 32.9 55 94 1.0
CDC Utmost VB 5386 109 142 | 76.24 | 345 56 94 14
Cardale 4741 96 151 | 74.75 | 34.0 55 94 1.1
Canada Western Amber Durum (CWAD)
AAC Current 5110 104 14.7 75.69 | 40.1 55 97 2.4
AAC Raymore 5320 108 14.8 | 76.00 | 42.7 55 96 2.3
Canada Prairie Spring Red (CPSR)
AAC Foray 5592 113 12.8 | 75.02 | 40.7 58 97 2.4
AAC Penhold 5791 117 13.4 77.68 | 41.1 54 95 1.0
AAC Ryley 6003 122 13.4 74.45 | 45.1 54 95 14
Enchant VB 5467 111 13.3 | 76.44 | 46.5 54 95 1.8
Canada Western General Purpose (CWGP)
AAC Innova 5617 114 119 | 71.64 | 34.3 63 100 2.3
AAC Proclaim 4563 92 12.7 | 7479 | 31.9 59 99 1.9
Pasteur 5074 103 12.7 | 7430 | 32.8 60 106 1.0
Presently Unregistered
CN Prosper 5463 111 134 | 77.30 | 39.9 57 98 1.3
Faller 5509 112 135 | 76.89 | 38.8 58 99 1.6
Linkert 4961 101 15.0 | 77.33 | 38.9 55 95 1.0

LSD (0.05) | 382 0.4 0.8 14 1.0 11 0.8
Location x Variety Interaction

LSD (0.05)| S | | S | s | s | S | S | S

S = Significant

NS = Not Significant
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Saskatchewan Variety Performance Group
Irrigated Wheat and Barley Regional Variety Trials

Funded by the Irrigation Crop Diversification Corporation and
the Saskatchewan Variety Performance Group

The Saskatchewan Variety Performance Group (SVPG) wheat regional and barley regional
trials were seeded between May 15 and 16. Plot size was 1.5 m x 4.0 m. Nitrogen fertilizer was
applied to both trials at a rate of 120 kg N/ha as 46-0-0 as a sideband application and 35 kg
P,Os/ha as 12-51-0 seed placed. Separate trials were conducted for common wheat (Hex 1 -
CWRS), high yield wheat (Hex 2 — CWRS, CPSR, CWSWS and CWGP), durum wheat (CWAD)
and soft white spring wheat (CWSWS); and 2-row and 6-row barley. The durum study was
duplicated at the CSIDC off-station site (Knapik). Weed control consisted of a post-emergence
tank mix application Bison (tralkoxydim) and Buctril M (bromoxynil +MCPA ester). An
application of Headline EC (pyraclostrobin) fungicide was applied at the early flag leaf stage for
suppression of leaf diseases. Yields were estimated by direct cutting the entire plot with a
small plot combine when the plants were dry enough to thresh and seed moisture content was
<20%. Total in-season irrigation was 37.5 mm at CSIDC and 62.5 mm at the off-station site.

Results obtained for the Hex 1, Hex 2 and CWSWS are shown in Tables 30, 31, and, 32
respectively. Results of the CSIDC, CSIDC off-station, and combined site analysis for the
SVPG Durum trials are shown in Tables 33, 34, and 35 respectively. Results of the 2 and 6-row
barleys are shown in Tables 36 and 37.

Results of these trials are used for registration purposes. Further, results from these trials are
used to update the irrigation variety database at CSIDC and provide recommendations to
irrigators on the best wheat and barley varieties suited to irrigation conditions and will be used in
the development of the annual publications “Crop Varieties For Irrigation” and the
Saskatchewan Ministry of Agricultures “Varieties of Grain Crops 2014.”

Table 30. Saskatchewan Variety Performance Group Irrigated Hex 1 Wheat Regional
Variety Trial, CSIDC site

Yield .
% of Test | Seed _ Lodging
Yield AC Protein | weight | weig | Heading | MaWUNty | peigne | 1=erect;
Variety kg/ha | Barrie % kg/hl | ht mg days days cm 9=flat
AC Barrie 6797 100 15.0 77.77 39.1 54 95 101 1.0
AAC Bailey 5884 87 14.7 74.93 35.8 53 94 96 1.0
AAC Brandon 6405 94 14.4 78.63 38.2 53 97 85 1.0
AAC Iceberg 6359 94 14.0 77.97 39.8 52 97 87 1.0
AAC Prevail 6793 100 14.9 77.83 394 54 99 103 1.7
AAC Redwater 6427 95 14.6 76.50 36.4 52 93 90 1.0
AAC Whitefox 6846 101 14.1 78.03 39.2 51 95 99 1.0
AAC Whitehawk 5844 86 14.2 77.00 34.9 51 95 92 1.0
5604 HR CL 6218 91 14.4 77.30 34.4 51 93 95 1.0
5605 HR 6422 94 14.4 78.77 38.1 54 96 102 1.0
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Yield .
% of Test | Seed _ Lodging
Yield AC Protein | weight | weig | Heading | Malumty | pejght | 1=erect;

Variety kg/ha | Barrie % kg/hl | ht mg days days cm 9=flat
CDC Elie 6544 96 14.9 78.50 38.9 54 100 80 1.0
CDC Kernen 5626 83 14.6 76.50 38.2 53 95 97 1.0
CDC VR Morris 7134 105 14.8 77.77 39.7 55 95 97 1.0
CDC Plentiful 6723 99 14.0 77.77 36.5 53 93 100 1.0
CDC Stanley 6268 92 15.0 76.43 35.4 55 95 94 1.0
CDC Thrive 6942 102 15.0 77.10 38.4 55 96 104 1.0
CDC Titanium 6434 95 14.8 78.77 40.3 51 93 96 1.0
CDC Utmost VB 7045 104 14.7 76.37 39.1 54 94 99 1.0
CDC Whitewood 5940 87 13.8 76.97 36.0 53 96 91 1.0
Carberry 6370 94 14.7 78.43 41.0 52 98 85 1.0
Glenn 6121 90 14.8 80.57 39.0 53 104 94 1.0
Cardale 6495 96 14.1 77.53 38.9 53 95 87 1.0
Muchmore 6344 93 13.7 78.33 40.5 53 95 80 1.0
Shaw VB 6191 91 14.1 77.80 39.4 53 94 102 1.0
SY433 6580 97 145 77.40 39.9 53 94 101 1.0
Thorsby 6575 97 14.2 77.57 40.5 54 95 105 1.0
Vesper VB 6786 100 15.0 77.23 39.5 53 96 92 1.3
BW472 6253 92 15.0 78.33 37.2 53 99 92 1.0
BW479 5628 93 15.7 78.37 385 54 95 97 1.0
BW483 5117 75 15.1 78.93 42.1 51 100 102 1.0
BW485 6073 89 14.2 78.43 43.0 51 93 101 1.0
BWO57 6809 100 15.3 77.90 41.2 53 94 91 1.0
BW961 6212 91 14.9 77.57 40.0 54 99 88 1.0
HW363 6826 100 14.6 78.07 43.3 51 93 89 1.0
PT245 5727 84 14.0 77.63 40.1 54 94 86 1.0
PT468 6652 98 15.3 76.23 39.0 54 92 101 1.0
PT637 6788 100 15.2 78.37 38.1 54 97 101 1.0
PT765 5673 83 145 78.30 37.7 51 95 101 1.0
PT769 6397 94 14.6 75.57 39.0 52 92 105 1.0
LSD (0.05) | 1002 0.7 0.6 1.9 1.4 2.7 5.0 0.3

cV (%) | 97 3.0 05 | 31 16 18 33 20.2
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Table 31. Saskatchewan Variety Performance Group Irrigated Hex 2 Wheat Regional
Variety Trial, CSIDC site

Yield
% of Test | Seed Lodging
Yield AC | Protein | Weight | weight | Heading | Maturity | Height | 1=erect;

Variety (kg/ha) | Barrie (%) (kg/hl) | (mgQ) (days) (days) (cm) 9=flat
Canada Western Red Spring (CWRS)
AC Barrie 6387 100 14.3 | 78.43 | 36.9 54 94 101 2.3
Carberry 6085 95 14.8 | 78.80 | 40.2 51 98 86 1.0
Glenn 6365 | 100 146 | 81.63 | 36.9 54 103 94 1.3
Canada Prairie Spring — Red (CPSR)
éﬁgader el e 136 76.17 | 38.2 >3 94 o1 1.0
ﬁ:r?hold 7454 117 14.1 79.23 43.2 53 96 79 1.0
AAC Ryley 7317 115 13.0 75.73 | 47.1 53 95 97 1.0
AAC 810 | 91 | 433 | 7770 391 | 58 o5 | 115 | 37
Tenacious
Enchant VB 6805 107 13.3 78.47 | 51.2 53 96 105 1.3
HY995 6763 | 106 13.1 | 76.33 | 39.8 55 96 93 1.0
SY985 6936 109 134 77.87 | 45.9 53 94 95 1.1
Canada Western Soft White Spring (CWSWS)
AAC Chiffon | 8053 126 11.3 75.40 | 42.6 58 96 113 1.7
Canada Western General Purpose (CWGP)
AAC Foray 6783 106 12.4 78.10 | 45.6 55 95 96 1.0
AAC Innova | 7020 | 110 11.2 | 73.00 | 36.3 62 98 95 1.0
R g7 742 12 o0 [ 7799 429 | 53 96 92 | 10
é’rbt\)cc::laim 6576 103 11.7 77.50 35.6 55 95 96 1.3
GP087 7043 110 14.6 78.23 | 36.3 54 101 95 1.0
Pasteur 7073 111 11.8 77.40 | 36.8 56 100 92 1.0
WFT306 6836 107 12.6 77.37 | 47.0 54 102 106 1.7

LSD (0.05) | 468 09 | 066 | 1.8 1.5 2.4 4.8 1.3

CV (%) 4.1 4.1 0.5 2.7 1.7 1.5 3.0 57
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Table 32. Soft White Spring Wheat Irrigated Co-op Variety Trial, CSIDC site

Yield
% of Test | Seed _ Lodging
Yield AC | protein | weight | weight | Heading | vaturity | Height | 1=erect;
Variety | (kg/ha) | Andrew | (%) | (kg/hl) | (mg) | (days) | (days) | (€M) | o=flat
" 6734 1 100 1 106 | 7340 | 376 | 55 9% | 87 1
ndrew
AC Chiffon | 7876 117 10.5 76.13 | 44.9 57 96 109 1
AC Meena | 6376 95 102 | 7415 | 354 54 96 87 1
AC Reed 6356 94 10.6 76.78 | 38.1 53 95 80 1
Sadash 6737 100 10.5 76.13 | 37.3 54 96 86 1
10B-22 7049 105 10.5 74.55 | 38.7 58 98 96 1
11B-17 6340 94 11.0 7493 | 38.6 55 95 89 1
11B-18 6581 98 10.9 7595 | 354 54 95 85 1
12B-10 7507 111 11.1 77.45 | 46.2 59 96 95 1
13B-07 6343 94 10.9 73.85 | 39.0 55 96 91 1
13B-08 6829 101 10.1 75.90 | 42.2 54 96 94 1
13B-09 6477 96 11.1 75.18 | 37.3 56 95 81 1
13B-11 5977 89 11.5 73.50 | 38.7 58 95 92 1
13B-12 7166 106 10.2 76.68 | 41.9 55 96 96 1
13B-14 7520 112 10.4 75.18 | 40.8 56 95 93 1
13A-108 7459 111 10.7 75.43 | 44.9 58 95 105 1
LSD (0.05) 541 541 0.6 0.66 14 0.8 1.0 4.9
CV (%) 5.6 5.6 4.0 0.6 2.5 1.0 0.8 3.8
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Table 33. Saskatchewan Variety Performance Group Irrigated CWAD Wheat Regional

Variety Trial
Yield Test | Seed Lodging
Variety Yield % of Protein | weight | weight | Heading | Maturity | Height | 1=erect;
(kg/ha) | Strongfield | (%) | (kg/hl) | (mQ) (days) | (days) | (cm) 9=flat
CSIDC Site
Strongfield 7664 100 15.1 78.07 | 42.7 54 96 104 1.3
AAC Current | 6641 87 16.2 76.37 | 40.5 54 96 110 5.0
AAC 14.6
Durafield 7834 102 ' 78.70 | 41.3 54 96 105 3.3
AAC 155
Marchwell 6387 83 ' 75.30 | 40.2 57 96 104 5.0
AAC 15.7
Raymore 6824 89 ' 78.30 | 47.3 53 96 106 2.3
CDC Desire 7574 99 14.7 77.80 | 41.6 53 95 101 2.7
CDC 14.3
Fortitude 7676 100 ' 77.87 | 43.0 54 98 96 1.3
CDC Vivid 7863 103 15.0 78.00 | 43.1 53 98 103 1.0
Transcend 6801 89 15.3 76.93 | 42.7 56 101 116 4.3
DT574 7462 97 15.3 77.43 | 38.9 55 96 111 2.3
DT575 7026 92 15.8 75.90 | 38.3 54 95 108 3.7
DT840 6828 89 16.0 77.13 | 41.0 55 96 106 6.7
DT844 7549 98 15.4 76.27 | 41.9 55 97 103 3.3
LSD (0.05) | 808 0.9 1.53 2.3 0.8 2.0 6.2 2.7
CV (%) 6.5 35 1.2 3.3 0.9 1.2 34 45
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Table 34. Saskatchewan Variety Performance Group Irrigated CWAD Wheat Regional
Variety Trial, CSIDC Off-station site

Yield Test | Seed Lodging
Variety Yield % of Protein | weight | weight | Heading | Maturity | 1=erect;
(kg/ha) | Strongfield | (%) | (kg/hl) | (mg) | (days) | (days) 9=flat
CSIDC - Off Station Site

Strongfield 4738 100 16.1 7197 | 354 55 94 1.7
AAC Current 3517 74 17.2 71.83 | 35.3 56 97 2.0
AAC Durafield 4831 102 16.4 74.10 | 36.5 56 95 3.3
AAC Marchwell 3838 81 17.1 70.17 | 32.7 59 94 2.7
AAC Raymore 4346 92 16.7 73.60 | 38.9 55 95 1.7
CDC Desire 4306 91 16.0 | 73.10 | 34.3 55 93 2.0
CDC Fortitude 3840 81 16.7 71.97 | 34.3 61 100 2.3
CDC Vivid 4605 97 16.1 73.47 | 36.7 55 96 1.7
Transcend 4091 86 16.8 7217 | 36.2 59 99 1.7
DT574 3822 81 16.9 71.13 | 32.7 59 94 2.7
DT575 4574 97 16.2 71.10 | 325 55 93 2.3
DT840 4623 98 16.5 73.60 | 34.6 56 95 3.7
DT844 3940 83 17.3 | 69.80 | 31.9 57 94 1.3
LSD (0.05) | 769 0.7 1.3 2.6 1.7 1.8 2.0
CV (%)| 10.8 2.4 1.0 45 1.8 1.1 49
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Table 35. Saskatchewan Variety Performance Group Irrigated CWAD Wheat Regional
Variety Trial combined site analysis

129(')? | Test | Seed _ | Lodging
Yield Protein | weight | weight | Heading | Maturity | 1=erect;

Location/Variety | (kg/ha) | Strongdfield | (%) (kg/hl) | (mg) (days) (days) 9=flat
CSIDC 7115 15.4 | 77.14 | 41.3 54 97 35
ggt%ﬁ Oft- 4238 166 | 7256 | 349 | 57 96 2.4

LSD (0.05) | 1243 1.3 1.59 1.2 1.0 2.9 2.3

CV ()| 81 3.0 1.1 3.9 1.4 1.2 47

Variety
Strongfield 6201 100 156 | 75.02 | 39.0 55 95 15
AC Barrie 4873 79 168 | 76.85 | 36.3 | 57 99 5.6
(CWRS check)
AAC Current 5079 82 16.7 | 74.10 | 37.9 55 97 3.5
AAC Durafield 6332 102 155 | 76.40 | 38.9 55 96 3.3
AAC Marchwell | 5113 82 16.3 | 72.73 | 36.4 58 95 3.8
AAC Raymore 5585 90 16.2 | 75.95 | 43.1 54 95 2.0
CDC Desire 5940 96 15.3 | 75.45 | 38.0 54 94 2.3
CDC Fortitude 5758 93 155 | 7492 | 38.7 57 99 1.8
CDC Vivid 6234 101 155 | 75.73 | 39.9 54 97 1.3
Transcend 5446 88 16.1 | 7455 | 395 58 100 3.0
DT574 5642 91 16.1 | 74.28 | 35.8 57 95 2.5
DT575 5800 94 16.0 73,50 | 354 55 94 3.0
DT840 5726 92 16.3 | 75.37 | 37.8 55 96 5.2
DT844 5744 93 16.4 73.03 | 36.9 56 96 2.3

LSD (0.05) | 539 0.6 0.97 1.7 0.9 13 1.6
Location x Variety Interaction

LSD (0.05) S S S S S NS NS

S = Significant

NS = Not Significant
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Table 36. Saskatchewan Variety Performance Group Irrigated 2-Row Barley Regional
Variety Trial, CSIDC site

Yield Test | Seed
Yield % of Protein | weight | weight | Heading | Height
Variety (kg/ha) | AC Metcalfe | (%) (kg/hl) [ (mg) (days) (cm)
Malt
AC Metcalfe 8842 100 13.0 | 65.13 | 46.1 58 90
AAC Synergy 10626 120 11.8 | 65.50 | 49.8 59 88
ABI Voyager 8943 101 12.5 | 64.17 | 47.2 57 88
CDC Kindersley 9806 111 12.3 | 65.93 | 46.3 57 90
CDC PolarStar 8855 100 13.3 | 65.27 | 46.8 58 89
Feed-Hulled
Canmore 10160 115 12.4 | 64.90 | 47.0 59 89
CDC Austenson 10804 122 11.6 66.43 | 50.4 57 86
Gadsby 9351 106 13.0 | 65.83 | 56.8 61 99
Feed-Hulless
CDC Clear 8554 97 11.6 | 78.43 | 50.9 61 105
Taylor 8584 97 119 74.83 | 45.7 54 93
Forage
CDC Maverick 9775 111 13.3 67.80 | 59.7 54 110
Experimental Entries
HB623 8352 94 134 76.10 | 45.0 54 96
TRO7921 9241 105 12.2 64.10 | 48.3 60 96
TR10214 9866 112 12.6 64.03 | 51.1 59 90
TR11127 10204 115 11.7 64.87 | 50.8 60 90
TR12733 10184 115 12.2 63.37 | 48.1 60 95
TR12735 9750 110 12.0 64.73 | 48.1 57 73
LSD (0.05) | 866 0.7 1.43 | 3.0 2.4 6.9
CV (%) 55 3.4 1.3 3.6 2.5 4.5
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Table 37. Saskatchewan Variety Performance Group Irrigated 6-Row Barley Regional
Variety Trial, CSIDC site

Yield Test | Seed
Yield % of Protein | weight | weight | Heading | Height
Variety (kg/ha) | CDC Anderson (%) (kg/hl) (mg) (days) (cm)
Malt
CDC Anderson 9461 100 12.4 62.33 | 40.5 53 94
Celebration 9852 104 134 64.77 41.2 53 93
Feed-Hulled
Amisk 10753 114 12.6 61.27 46.9 53 90
Breton 10507 111 12.4 62.10 47.0 54 98
Muskwa 10531 111 12.5 63.23 40.1 54 82
Vivar 10109 107 12.5 61.74 45.5 55 83
Experimental Entries
BT596 10755 114 11.9 62.43 42.9 53 90
LSD (0.05) 1130 0.8 1.10 0.9 1.0 5.2
CV (%) 5.9 3.2 1.0 2.7 0.9 3.1
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Winter Wheat Variety Evaluation for Irrigation

Co-investigator: Dr. Robert Graf, AAFC Lethbridge Research Centre

Funded by Agricultural Demonstration of Practices and Technologies (ADOPT) Program and ICDC

This projects objectives is to identify the top producing or best adapted varieties of winter for
irrigation production. Winter wheat varieties were last evaluated for their irrigation production
potential approximately 25 years ago. No variety at that time suited intensive irrigation
management. Genetic improvements to the latest winter wheat varieties warrant a renewed
assessment for their potential under irrigation management.

Project Background

Winter wheat is not a widely grown cereal under irrigation production. Recently however
irrigation producers are seeking information on variety selection. ICDC/CSIDC evaluations of
winter wheat varieties have not occurred in decades. Older varieties available at the time had
insufficient disease resistance or often winter hardiness to warrant producer interest. Annual
crops produced at the time were also later maturing and interested irrigation producers would
often not have the ability to seed into stubble during the appropriate planting window for winter
wheat. Earlier varieties of traditional crops as well as improved genetics within winter wheat
suggest that the crop may well have production potential for irrigators. Presently those irrigation
producers seeking information on variety selection are required to search for information outside
of Saskatchewan.

Demonstration Plan

Seed of sixteen registered winter wheat varieties were acquired from winter wheat breeder Dr.
R. Graf, AAFC-Lethbridge. Varieties were direct seeded into canola stubble on September 2,

2014. Winter wheat varieties were established in a small plot replicated and randomized trial

design, replicated 3 times. All varieties are being evaluated under both irrigated and dry land

systems.

Demonstration Site

CsIDC
Project Methods and Observations

Both irrigated and dry land trials had excellent germination and fall season growth and the
winter wheat will proceeded into dormancy with plants at the 5 — 6 leaf stage.

Final Discussion

Results of this trial will be available after the harvest in 2015.
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Alberta Dry Bean Narrow Row and Wide Row Regional Variety Trials

Co-investigators: Dr. P. Balasubramanian, Cathy Daniels and
J. Braun, AAFC Lethbridge Research Centre

Funded by the Irrigation Crop Diversification Corporation, partial funding provided by
the Agriculture Development Fund and the Western Grains Research Foundation

The Alberta Dry Bean Narrow Row and Wide Row Regional variety trials are intended to
evaluate the performance of registered dry bean varieties under both wide row and narrow row
production systems. They are not intended to compare production systems as the varieties
within each system can differ.

The Alberta Dry Bean Narrow Row and Wide Row Regional variety trials were established in the
spring of 2014 at CSIDC and CSIDC Off-station sites.

In both Narrow Row and Wide Row trials, seventeen dry bean varieties consisting of six market
classes (pinto, black, navy, great northern, red and yellow) were evaluated. Twelve of these
varieties were obtained through AAFC Lethbridge, five entries were sourced locally and were
produced commercially on the Lake Diefenbaker irrigation regions in 2014. Individual plots
consisted of four rows with 20 cm row spacing for the Narrow Row trial and two rows with 60 cm
spacing for the Wide Row trial and measured 4 m in length. For both trials phosphorus fertilizer
was side-banded at a rate of 29 kg P,Os/ha during the seeding operation. Granular inoculant
was unavailable so nitrogen requirements were met by supplemental broadcast urea, applied
twice and irrigated immediately, for a total application of 140 kg N/ha. All trials were established
on May 28. Weed control consisted of a fall pre-plant soil incorporated application of granular
Edge (ethalfluralin) and a post-emergent application of Basagran (bentazon) + Assure |l
(quizalofop-P-ethyl) supplemented by two in-season cultivations, for wide row trials, and
periodic in-row hand weeding. The trial received a tank-mix application of Headline EC
(pyraclostrobin) and Lance WDG (boscalid) fungicide at the early flowering and mid-flowering
growth stages for sclerotinia stem rot (white mold) and powdery mildew control on July 14. An
application of Quadris (azoxystrobin) followed on July 29. Yields were estimated by harvesting
the entire plot. In all trials plot were under-cut and windrowed, allowed to dry in the windrow
and then threshed to determine yield. Total in-season irrigation was 93.5 mm at CSIDC and
75.0 mm at the off-station site.

Results:

Narrow Row

Agronomic data collected from each narrow row trial is shown in Tables 38 and 39. AAC
Burdett Pinto class bean was the highest yielding variety while the Navy class variety Cargo
was the lowest yielding variety at the CSIDC site. AC Island (Pinto) and T9905 (Navy) bean
were the highest yielding varieties while CDC WM2 (Pinto) was the lowest yielding variety at the
CSIDC Off-station site. Median yield of all varieties at CSIDC was 4296 kg/ha and 4989 kg/ha
at the CSIDC Off-station site. Other agronomic differences measured within sites are not
discussed.

Combined narrow row site analysis is outlined in Table 40. Yield was not statistically different
between the two sites. Highest yield was obtained with the Pinto variety AC Island which was
significantly higher than all other varieties excepting the two Pinto class varieties AAC Burdett
and Medicine Hat. Varieties Cargo (Navy), CDC WM2 (Pinto) and CDC Sol (Yellow) were
statistically lower yielding than all other varieties. Median yield of the combined sites was 4623
kg/ha.
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Test weight and seed weight produced did not differ between the two sites. The highest test
weight of CDC Sol was statistically higher than all other varieties excepting Cargo; CDC Marmot
had the lowest test weight. Thousand seed weight of the Yellow class bean CDC Sol was
statistically greater than all other entries, the Navy variety T9905 statistically lower than all other
entries. Varieties at the CSIDC Off-station trial flowered and matured prior to those at CSIDC.
The Off-station trial was located on a lighter textured soil than that at CSIDC, and despite
frequent irrigation, was likely prone to some moisture stress which advanced maturity.
Combined site analysis indicated the Navy variety T9905 statistically longer to mature compared
to all other varieties, the Pinto bean variety CDC Marmot was statistically earlier to mature
compared to all other varieties. Plants grown at CSIDC were significantly taller than those grown
at the Off-station trial. AC Island exhibited the greatest degree of lodging, CDC Sol the least.
Pod clearance was higher at CSIDC as might be expected with the taller stature plants
produced at this location.

Wide Row

Agronomic data collected from each narrow row trial is shown in Tables 41 and 42. In the wide
row study at CSIDC the Black market bean AC Black Diamond was the highest yielding variety,
however, this yield was not statistically higher than any bean variety with a yield in excess of
3300 g/ha. The two Yellow class varieties Myasi and CDC Sol the lowest yielding. T9905
(Navy) bean was the highest yielding variety at the CSIDC Off-station site although not
statistically significant from other varieties producing greater than 3000 kg/ha of yield. As was
the case at CSIDC the two Yellow class varieties Myasi and CDC Sol were the lowest yielding.
Median yield of all varieties at the CSIDC trial was 3443 kg/ha and 2600 kg/ha at the CSIDC
Off-station site. Other agronomic differences measured within sites are not discussed.

Combined wide row site analysis is outlined in Table 43. Yield was not statistically different
between the two sites. Highest yield was obtained with the Navy variety T9905, this yield was
not statistically significant from varieties with yields exceeding 3400 kg/ha. Yellow varieties
Myasi and CDC Sol were statistically lower yielding than all other varieties. Median yield of the
combined sites was 3018 kg/ha.

Test weight did not differ between sites nor within varieties. Seed weight was significantly
higher at the CSIDC Off-station trial. The seed weight of CDC Sol (low yielding) was statistically
higher than all other varieties; T9905 (highest yielding) had the lowest seed weight. Varieties at
the CSIDC Off-station trial flowered and matured prior to those at CSIDC, as with the narrow
row trial periodic moisture stress likely attributed to this observation. Median days to maturity
was 96 days. Plants grown at CSIDC were significantly taller than those grown at the Off-
station trial. The Pinto variety AC Island produced the tallest plants and also exhibited the
greatest degree of lodging. Pod clearance was higher at CSIDC as might be expected with the
taller stature plants produced at this location.

The results from these dry bean Narrow Row and Wide Row trials are used to update the
irrigation variety database at CSIDC and provide information to irrigators on the best dry bean
varieties suited to irrigation conditions.
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Table 38. Saskatchewan Irrigated Dry Bean Narrow Row Regional Variety Trial, CSIDC

Test
Vield | Weight | S0 | oo er | Maturity | Height i i
weight g Lodging | Clearance
Variety (kg/ha) | (kg/hl) | (mg) | (days) | (days) (cm) (1-5) (%)
Pinto
Winchester 4828 75.03 414 48 99 90 15 68
AC Island 5698 79.28 408 49 103 104 3.0 50
CDC WM-2 2837 76.55 403 49 109 86 2.0 65
Medicine Hat 4888 78.18 390 56 106 74 2.3 68
AAC Burdett 5933 78.08 436 50 97 101 15 75
CDC Marmot 3632 76.70 431 50 93 26 1.3 73
Windbreaker 3461 74.25 387 55 109 105 2.8 65
Black
AAC Black Diamond 4459 76.93 293 56 109 68 2.0 73
AAC Black Diamond 2 5175 78.73 279 56 106 55 2.8 63
CDC Blackcomb 4232 79.15 193 58 106 62 2.0 68
Navy
Cargo 1889 82.05 207 55 96 46 1.8 73
T9905 3003 78.50 164 61 111 82 2.3 73
Great Northern
Resolute 4799 79.53 392 49 98 79 15 68
AAC Tundra 5671 80.13 407 49 97 91 1.8 65
AAC Whitehorse 5364 78.50 421 49 102 103 2.0 75
Red
Merlot 3870 78.10 362 57 107 82 25 58
Yellow
CDC Sol 2056 83.25 445 49 103 40 1.0 70
LSD (0.05) 993 1.8 15.7 11 3.5 16.1 0.9 15
CV (%) 16.5 1.6 3.1 15 24 15.0 31 16.0
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Table 39. Saskatchewan Irrigated Dry Bean Narrow Row Regional Variety Trial,
CSIDC Off-station site

Test

Vield | Weight | S0 | cioer | Maturity | Height i Pod
weight g Lodging | Clearance
Variety (kg/ha) | (kg/hl) | (mg) | (days) | (days) (cm) (1-5) (%)
Pinto
Winchester 4794 80.00 426 46 92 45 1 50
AC Island 5991 78.75 435 47 93 58 1 50
CDC WM-2 3571 79.30 421 49 93 51 1 50
Medicine Hat 5713 77.70 418 52 94 44 1 50
AAC Burdett 4955 78.60 399 50 93 48 1 50
CDC Marmot 4984 68.90 447 48 92 34 1 43
Windbreaker 5736 76.65 419 53 94 59 1 55
Black
AAC Black Diamond 5158 78.80 303 53 95 48 1 50
AAC Black Diamond 2 5180 80.80 298 54 96 38 1 50
CDC Blackcomb 4017 78.50 207 52 94 37 1 50
Navy
Cargo 3577 83.53 202 51 92 37 1 48
T9905 5968 82.38 213 56 95 61 1 63
Great Northern
Resolute 4344 79.73 414 47 93 49 1 50
AAC Tundra 4671 80.95 427 47 92 48 1 50
AAC Whitehorse 4425 78.33 434 46 93 49 1 55
Red
Merlot 5453 78.68 357 53 94 54 1 65
Yellow
CDC Sol 4375 84.48 480 47 94 38 1 50
LSD (0.05) | 582 5.38 10.1 2.4 1.1 12.9 6.1
CV(%)| 84 4.8 1.9 34 0.9 19.4 8.3
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Table 40. Saskatchewan Irrigated Dry Bean Wide Row Regional Variety Trial, CSIDC site

Test

Vield | Weight | S0 | ¢ er | Maturity | Height i o
weight g Lodging | Clearance
Variety (kg/ha) | (kg/hl) | (mg) | (days) | (days) (cm) (1-5) (%)
Pinto
Winchester 3798 77.80 418 47 98 74 2.0 53
AC Island 3816 79.95 401 49 99 97 2.8 50
CDC WM-2 1821 74.10 403 49 101 78 2.3 55
Medicine Hat 3937 78.63 373 56 100 72 25 60
AAC Burdett 3906 78.55 415 49 96 94 13 55
Windbreaker 3629 74.28 393 54 102 78 25 53
Black
AAC Black Diamond 4022 77.43 288 56 102 55 2.3 65
AAC Black Diamond 2 3327 79.05 270 55 101 54 2.3 50
CDC Blackcomb 3027 78.33 197 56 102 64 2.3 53
Navy
Cargo 1776 81.80 199 54 97 46 15 68
T9905 4005 80.20 175 59 103 78 1.0 75
Great Northern
Resolute 3440 78.85 380 50 99 95 15 60
AAC Tundra 3560 80.18 389 48 98 78 1.8 48
AAC Whitehorse 3281 75.70 407 48 98 96 2.0 55
Red
Merlot 3721 78.25 356 57 101 71 2.0 65
Yellow
CDC Sol 1148 74.63 438 48 101 35 1.0 50
Myasi 524 56.15 366 58 103 41 1.0 63
LSD (0.05) 700 NS 18.4 2.0 3.2 17.4 0.8 155
CV (%) 15.9 12.7 3.8 2.6 2.3 17.3 29.6 19.1
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Table 41. Saskatchewan Irrigated Dry Bean Wide Row Regional Variety Trial,
CSIDC Off-station site

Test
Vield | Weight | S°€9 | oot | Maturity | Height i Pod
weight g Lodging | Clearance
Variety (kg/ha) | (kg/hl) (mg) | (days) | (days) | (cm) (1-5) (%)
Pinto
Winchester 2934 80.43 424 46 91 44 1 53
AC Island 2528 78.30 436 47 93 57 1 53
CDC WM-2 1911 78.30 419 48 93 54 1 45
Medicine Hat 3146 76.80 418 53 95 40 1 48
AAC Burdett 3568 77.93 413 48 92 47 1 50
Windbreaker 3690 76.80 413 52 94 45 1 53
Black
AAC Black Diamond 2572 78.45 300 54 96 42 1 53
AAC Black Diamond 2 2409 80.53 290 53 96 39 1 53
CDC Blackcomb 2244 78.58 209 54 94 39 1 50
Navy
Cargo 2456 83.50 199 51 93 34 1 50
T9905 3759 82.48 206 56 95 54 1 55
Great Northern
Resolute 1820 79.15 414 47 93 43 1 53
AAC Tundra 2352 80.88 425 47 92 48 1 50
AAC Whitehorse 2336 78.80 434 47 93 48 1 50
Red
Merlot 3317 78.63 362 53 96 52 1 53
Yellow
CDC Sol 1692 85.10 490 47 94 31 1 48
Myasi 1540 85.83 401 54 95 38 1 50
LSD (0.05) | 480 1.6 10.7 1.3 1.2 75 NS
CV (%) | 13.0 1.4 2.1 1.9 0.9 11.9 9.6
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Table 42. Saskatchewan Irrigated Dry Bean Narrow Row Regional Variety Trial combined analysis

Test
Yield | Weight v?eeigﬂt Flower | Maturity | Height | odging CIeZ?Snce

Location/Variety (kg/ha) | (kg/hl) (mg) (days) (days) (cm) (1-5) (%)
CSIDC 4223 78.41 355 53 103 76 2.0 67
CSIDC — Off station 4877 79.18 371 50 93 47 1.0 52

LSD (0.05) | Ns NS NS 1.1 0.9 6.7 0.2 4.3

CV(%) | 12.6 3.6 2.6 2.6 1.8 16.7 29.3 13.8

Variety
Pinto
Winchester 4811 77.51 420 47 95 67 1.3 59
AC Island 5845 79.01 421 48 98 81 2.0 50
CDC WM-2 3204 77.93 412 49 101 68 15 58
Medicine Hat 5301 77.94 404 54 100 59 1.6 59
AAC Burdett 5444 78.34 417 50 95 74 1.3 63
CDC Marmot 4308 72.80 439 49 92 30 1.1 58
Windbreaker 4598 75.45 403 54 101 82 1.9 60
Black
AAC Black Diamond 4808 77.86 298 55 102 58 15 61
AAC Black Diamond 2 5177 79.76 289 55 101 47 1.9 56
CDC Blackcomb 4125 78.83 200 55 100 49 15 59
Navy
Cargo 2733 82.79 204 53 94 41 1.4 60
T9905 4486 80.44 188 59 103 72 1.6 68
Great Northern
Resolute 4572 79.63 403 48 96 64 1.3 59
AAC Tundra 5171 80.54 417 48 95 69 1.4 58
AAC Whitehorse 4895 78.41 427 47 97 76 15 65
Red
Merlot 4661 78.39 360 55 101 68 1.8 61
Yellow
CDC Sol 3215 83.86 462 48 100 39 1.0 60

LSD (0.05) 568 2.80 9.2 1.3 1.8 10.2 0.4 NS
Location x Variety Interaction

LSD (0.05) S S S S S S S S
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Table 43. Saskatchewan Irrigated Dry Bean Wide Row Regional Variety Trial combined analysis

Test
Vield | Weight | S0 | oo er | Maturity | Height i o
weight g Lodging | Clearance
Location/Variety (kg/ha) | (kg/hl) (mg) (days) (days) (cm) (1-5) (%)
CSIDC 3102 76.70 345 52 100 71 1.9 57
CSIDC - Off station 2604 | 80.03 | 368 50 94 44 1.0 51
LSD (0.05) | Ns NS 9.4 0.9 0.7 4.5 0.4 5.7
CV (%) | 148 8.8 3.0 2.3 1.8 16.4 27.2 15.7
Variety
Pinto
Winchester 3366 79.11 421 46 94 59 15 50
AC Island 3172 79.13 419 48 96 77 1.9 51
CDC WM-2 1866 76.20 411 49 97 66 1.6 50
Medicine Hat 3542 77.71 396 54 98 56 1.8 54
AAC Burdett 3737 78.24 414 48 94 70 11 53
Windbreaker 3660 75.54 403 53 98 61 1.8 53
Black
AAC Black Diamond 3297 77.94 294 55 99 48 1.6 59
AAC Black Diamond 2 2868 79.79 280 54 98 47 1.6 51
CDC Blackcomb 2636 78.45 203 55 98 51 1.6 51
Navy
Cargo 2116 82.65 199 53 95 40 1.3 59
T9905 3882 81.34 191 58 99 66 1.0 65
Great Northern
Resolute 2630 79.00 397 48 96 69 1.3 56
AAC Tundra 2956 80.53 407 47 95 63 1.4 49
AAC Whitehorse 2808 77.25 420 48 95 72 15 53
Red
Merlot 3519 78.44 359 55 98 62 15 59
Yellow
CDC Sol 1420 79.86 464 47 98 33 1.0 49
Myasi 1032 70.99 384 56 99 39 1.0 56
LSD (0.05) | 419 NS 10.5 1.2 1.7 9.3 0.4 8.6
Location x Variety Interaction
LSD (0.05) S S S NS NS S S NS
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Short Season Wide Row Irrigated Dry Bean Co-operative
Registration Trial

Co-investigators: Dr. P. Balasubramanian, Cathy Daniels and
J. Braun, AAFC Lethbridge Research Centre

Funded by the Irrigation Crop Diversification Corporation, partial funding provided by
the Agriculture Development Fund and the Western Grains Research Foundation

This project evaluates new dry bean germplasm for its adaptation to western Canada under
irrigated row crop production conditions. The germplasm included advanced lines from the
AAFC Lethbridge Research Centre. These lines were compared to registered varieties (when
possible) within each market class.

An irrigated site was conducted at CSIDC. The test consisted of thirty entries that included
eleven check registered varieties from seven market classes (pinto, pink, great northern, black,
cranberry, large red kidney and yellow). There were nineteen advanced breeding lines from
AAFC-Lethbridge including three pinto, five pink, two great northern, one black, four cranberry,
two large red kidney and two yellow (Table 1). The dry bean lines were evaluated for
agronomic traits including yield, test weight, seed weight, days to flowering and maturity, plant
height, lodging and pod clearance. Individual plots consisted of two rows with 60 cm row
spacing and measured 1.2 m x 4 m. Phosphorus fertilizer was side-banded at a rate of 29 kg
P,Os/ha during the seeding operation. Granular inoculant was unavailable so nitrogen
requirements were met by supplemental broadcast urea, applied twice and irrigated
immediately, for a total application of 140 kg N/ha. The trial was seeded on May 27. Weed
control consisted of a fall pre-plant soil incorporated application of granular Edge (ethalfluralin)
and a post-emergent application of Basagran (bentazon) + Assure Il (quizalofop-P-ethyl)
supplemented by two in-season cultivations and periodic in-row hand weeding. The trial
received a tank-mix application of Headline EC (pyraclostrobin) and Lance WDG (boscalid)
fungicide at the early flowering and mid-flowering growth stages for sclerotinia stem rot (white
mold) and powdery mildew control on July 14. An application of Quadris (azoxystrobin) followed
on July 29. Yields were estimated by harvesting the entire plot. Both rows in each plot were
under-cut and windrowed, allowed to dry in the windrow and then threshed to determine yield.
Total in-season irrigation at CSIDC was 93.5 mm.

Yield trends varied, in general, both between and within market classes (Table 44). Pinto, Great
Northern and Black bean entries tended to be the highest yielding within market classes, Yellow
market class bean varieties were the lowest yielding. The three experimental Pinto entries were
not statistically different in yield from registered Pinto varieties. Experimental entry LLOGN821
was the highest yielding Great Northern Bean, statistically higher yielding than the registered
check variety Resolute. Black class experimental line L12BM607 was statistically lower yielding
than AC Black Diamond. Pink experimental line L12PS322 was the highest yielding of its class,
with yields rivalling Black, Great Northern and Black entries. Within the Cranberry class beans
experimental entry L12CB002 was statistically higher yielding than the check variety Etna and
experimental entries LB12CB005 and LB12CB007. Both experimental Large Red Kidney
entries were statistically lower yielding than the check variety Pink Panther. Yellow class beans
were the lowest yielding with neither experimental entry achieving yields obtained by check
varieties. Mean yield of all thirty entries was 3533 kg/ha.

Experimental lines L11YL012 (Yellow) and L12LK007 (Large Red Kidney) had significantly
lower test weights than all other entries, remaining entries did not have significant differences in
test weight. Seed weights obtained for Cranberry class entries were among the highest and
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Blacks being the lowest. Median time to flower for all entries was 48 days, each market class
had entries that varied around this value. Median days to maturity was 98 days, again most
classes had entries above or below this time, however, all Yellow class entries were longer
maturing than the median date and as a class where the latest to mature. Median plant height
was 57 cm; Pinto, Pink and Great Northern entries were taller than the median value, Black
class entries were close to median height, all other classes shorter. In general, Pinto, Pink,
Great Northern and Black market class entries exhibited the highest degree of lodging. Percent
pod clearance (number of pods per plant with 37.5 mm between soil surface and bottom of
pods) varied among and within market classes. Cool early season conditions in 2014 resulted
in short internode lengths and lower pod clearance than has historically been observed,
however, results do indicate why the majority of dry bean production in Saskatchewan is
undercut.

The results from this trial are used to assist in the registration decision process for new
proposed dry bean varieties.
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Table 44. Short Season Wide Row Irrigated Dry Bean Co-operative Trial

Test | Seed Pod
Yield | Weight | weight | Flower | Mature | Height | Lodging | Clearance
Variety (kg/ha) | (kg/hl) | (mg) | (days) | (days) | (cm) (1-5) (%)
Pinto
AC Island 4409 | 78.00 | 414 48 95 76 2.3 43
CDC WM-2 3977 | 76.38 | 415 47 94 64 1.3 58
Medicine Hat 4717 | 77.75 | 382 54 100 62 2.3 60
L12PT323 4570 | 78.20 | 430 48 94 69 1.8 53
L12PT324 4477 | 75.60 | 449 47 93 70 15 55
L12PT325 4744 | 79.03 | 427 47 96 101 1.8 58
Pink
L11PS205 3273 | 78.50 | 406 48 101 90 2.0 60
L11PS206 3265 | 75.35 | 387 48 96 69 2.8 50
L11PS211 3040 | 78.23 | 428 50 99 95 2.0 53
L11PS252 2844 | 78.38 | 377 56 98 82 15 55
L12PS322 4027 | 76.15 | 417 48 93 71 3.5 28
Great Northern
AAC Tundra 4045 | 78.88 | 396 48 96 72 1.8 60
Resolute 3093 | 77.58 | 365 48 98 76 1.3 55
GN118 3002 | 79.35 | 335 54 101 78 15 60
L10GN821 4373 | 76.95 | 440 47 96 91 1.3 63
Black
AC Black 4790 | 77.90 | 292 54 98 52 15 58
Diamond
Black Violet 4558 | 78.10 | 198 57 99 59 15 65
L12BM607 3999 | 78.48 | 229 52 99 55 2.0 53
Cranberry
Etna 1988 | 75.53 | 539 50 99 47 1.0 75
L12CB002 3614 | 73.68 | 600 53 96 39 1.3 53
L12CB004 3051 | 74.63 | 664 46 95 37 1.0 50
L12CB005 2292 | 75.18 | 656 47 96 37 1.0 48
L12CB007 2513 | 74.28 | 604 48 96 37 1.0 63
Large Red Kidney
Pink Panther 3665 | 70.70 | 699 46 94 36 1.0 58
L12LK005 1026 | 69.88 | 471 47 96 36 1.0 43
L12LK007 1079 | 48.85 | 477 48 98 36 1.0 33
Yellow
CDC Sol 1569 | 82.85 | 402 47 101 35 1.0 53
Myasi 1446 | 76.08 | 342 56 102 43 1.0 58
L11YLO012 747 53.00 | 382 49 103 38 1.0 45
L11YLO015 1043 | 80.20 | 389 49 101 46 1.0 48
LSD (0.05) | 769 13.60 | 57.05 1.8 2.6 13.8 0.9 135
CV (%) | 17.3 12.4 9.0 2.6 1.2 16.5 40.0 18.0
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Irrigated and Dryland NorthStar Genetics Variety Trial

The NorthStar Genetics Variety Trial was established in 2014 on-site at CSIDC, Outlook, SK.
Seven soybean varieties were evaluated for their agronomic performance under both irrigated
and dry land production systems.

Seeded plot size was 1.5 m x 6.0 m, harvest plot area 1.5m x 4.0m. Three randomized blocks
per production system were seeded on May 27. Soil temperature at the depth of seeding was
recorded at 24° C. All plots received 15 kg P,Os as 12-51-0 as a sideband application at
seeding. Granular inoculant of the appropriate Rhizobium bacteria (Bradyrhizobium japonicum)
specific for soybean was seed placed during seeding at a rate of 10 kg/ha. Weed control
consisted of a spring soil pre-emergent and two post-emergence application of Roundup
(glyphosate) supplemented by some hand weeding. Though no disease issues were observed
a single prophylactic fungicide application of Quadris (azoxystrobin) was applied at R2 growth
stage. Yields were estimated by direct cutting the entire plot with a small plot combine when the
plants were dry enough to thresh and the seed moisture content was <20%. Total seasonal
precipitation was 242 mm, total water applied to irrigated plots was 76 mm.

Soybean emergence was slow, despite the relatively late planting date, soil temperatures (14° C
at planting) were still warming only very slowly.

All varieties were seeded at a rate to achieve a plant population of 45 plants/m?, after
adjustment for % germination. Emergence was less than desired for the varieties 23-10RY and
PO01T34R, approximately only 50% of NorthStar varieties. This contributed, at least in part, to
the lower yields associated with these varieties. A killing frost occurred on September 12, at this
time no variety had achieved physiological maturity. A total of 2183 Corn Heat Units from the
time of planting had cumulated by this time.

Agronomic data collected for irrigated, dry land and combined analysis are given in Tables 45,
46 & 47 respectively. NSC Reston was significantly higher yielding than all other varieties under
irrigation, under dry land conditions NSC Tilston was the highest yielding though not significant
from NSC Reston. These two varieties were not significant in yield when irrigated and dry land
trials were combined for analysis. Qil, protein, test weight and seed weights for both tests were
lower than typically obtained at Outlook. Plant heights were generally in stature of prior years.

Due to the occurrence of frost well prior to maturity and the differences in plant populations
between varieties, observations and data collected in these trials cannot be deemed as
conclusive with respect to true variety differences.
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Table 45. Yield and measured agronomic parameters of the Irrigated NorthStar Genetics

Variety Trial
Test Seed
Yield Yield Qil Protein Weight Weight | Height
Variety kg/ha bu/ac (%) (%) (kg/hl) (gm) (cm)
23-10RY 3428 51.0 16.0 35.0 71.67 170 65
PO01T34R 3215 47.8 18.0 35.7 71.60 156 45
NSC Anola 4121 61.3 16.7 34.2 71.53 140 69
NSC Moosemin 4030 59.9 16.8 35.9 72.17 155 59
NSC Reston 4472 66.5 15.8 35.2 70.57 142 79
NSC Tilston 4046 60.1 16.9 33.7 71.97 141 79
NSC Vito 4055 60.3 16.8 34.9 71.73 141 84
LSD (0.05) 218 3.2 0.3 1.3 0.52 6.6 7.7
CV (%) 3.1 3.1 111 2.1 04 2.5 6.3

Table 46. Yield and measured agronomic parameters of the Dryland NorthStar Genetics

variety trial
Test Seed
Yield Yield Qil Protein Weight Weight Height
Variety kg/ha bu/ac (%) (%) (kg/hl) (gm) (cm)
23-10RY 3392 50.4 15.8 35.7 71.87 176 64
PO01T34R 2918 43.4 18.2 35.9 71.80 160 40
NSC Anola 4055 60.3 16.4 35.0 71.77 149 68
NSC Moosemin 3786 56.3 16.9 35.0 71.87 156 57
NSC Reston 4381 65.1 15.5 35.7 71.53 143 72
NSC Tilston 4625 68.8 16.8 34.3 71.60 148 79
NSC Vito 3678 54.7 16.7 35.2 72.13 151 75
LSD (0.05) 281 4.2 04 0.3 NS 6.2 6.6
CV (%) 4.1 4.1 0.5 0.6 0.8 2.3 5.7
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Table 47. Yield and measured agronomic parameters of the NorthStar Genetics Variety
Trial. Combined irrigated vs. dryland analysis

Production Test Seed
System/ Yield Yield oil Protein Weight Weight | Height
Variety kg/ha bu/ac (%) (%) (kg/hl) (gm) (cm)
Production System
Irrigation 3910 58.1 16.7 34.9 71.61 149 69
Dry Land 3833 57.0 16.6 35.3 71.80 155 65
LSD (0.05) NS NS NS NS NS NS NS
CV (%) 3.7 3.7 1.3 1.6 0.7 24 6.1
Variety
23-10RY 3410 50.7 15.9 354 71.77 173 65
PO01T34R 3066 45.6 18.1 35.8 71.70 158 42
NSC Anola 4088 60.8 16.5 34.6 71.65 145 69
NSC Moosemin 3908 58.1 16.8 35.5 72.02 155 58
NSC Reston 4427 65.8 15.7 354 71.05 142 75
NSC Tilston 4335 64.4 16.9 34.0 71.78 145 79
NSC Vito 3866 57.5 16.8 35.0 71.93 146 80
LSD (0.05) 262 3.9 0.4 1.0 0.9 6.6 7.5
Production System vs Variety
LSD (0.05) S S NS NS NS NS NS
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Soybean Performance Evaluation Demonstration Trial

Co-investigators: D. Lange, Manitoba Agriculture, Food & Rural Initiatives; and
Dr. T. Warkentin, Crop Development Centre, U of S, Saskatoon

Funded by the Irrigation Crop Diversification Corporation, partial funding provided by
the Agriculture Development Fund and the Western Grains Research Foundation

Thirty-six soybean varieties were received through MAFRI for evaluation under both dry land
and irrigation production assessment. Plot size was 1.2 m x 4 m. All plots received 45 kg
P,Os/ha as 12-51-0 as a sideband application during the seeding operation. Granular inoculant
of the appropriate Rhizobium bacteria strain (Bradyrhizobium japonicum) specific for soybean
was seed placed during the seeding operation. Both trials were seeded on May 21. Weed
control consisted of a pre and a post-emergence application of Roundup (glyphosate)
supplemented by some hand weeding. Yields were estimated by direct cutting the entire plot
with a small plot combine when the plants were dry enough to thresh and the seed moisture
content was <20%.

Thirty-six Roundup Ready soybean varieties were evaluated. Plant emergence and seedling
development was extremely slow due to the cool seasonal temperatures experienced through
May and June. Plant stand establishment was less than target populations in general, and for
some varieties in particular (data not shown, data variable with high CVs). Whether this was
due to poor quality seed or a genotype response to adverse environmental conditions could not
be determined. None of the varieties tested reached full maturity prior to the first fall killing frost
occurring on September 12. Consequently agronomic data collected for yield is suspect and not
deemed a true reflection of varietal differences nor varietal potential (Tables 48 and 49).
Therefore statistical analysis of irrigation vs dry land trials was not attempted. It is interesting to
note that although no variety achieved physiological maturity all produced harvestable seed,
some varieties achieving respectable yields.

A further indication of non-mature seed is reflected in the lower than historic oil, protein and
seed weight values recorded.

The results from these trials are used to update the variety database at ICDC and provide
information to producers on soybean performance under west central Saskatchewan growing
conditions. Annual testing of soybean varieties is essential for this potential crop.
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Test Seed
Yield % % weight weight Height

Variety (kg/ha) Qil Protein (kg/hl) (g/1000) (cm)
23-10RY 3029 16.1 34.6 72.1 173 55
PS 0035 NR2 2061 15.7 34.0 72.9 165 61
LS 002R23 2621 16.5 33.3 70.8 142 63
LSO002R24N 2772 15.4 34.1 72.9 167 68
LS 003R24N 1722 15.7 33.5 72.5 170 62
LS NorthWester 2557 18.0 33.3 72.1 147 80
MK913A4 2453 17.2 32.9 71.2 153 48
MKZ613A3 2107 16.9 32.8 71.6 148 59
23-60RY 2865 16.3 32.6 72.8 153 65
24-10RY 1744 15.2 33.8 72.9 152 58
Bishop R2 2315 17.1 33.5 72.5 145 64
SC 2350R2 2985 17.5 32.5 72.1 160 63
Hero R2 3202 16.6 33.3 72.6 141 60
McLeod R2 2717 16.1 34.0 72.4 164 67
Aura R2 2133 16.6 33.2 71.8 187 51
Pekko R2 2385 16.3 33.1 72.1 141 72
CFS13.2.01 R2 3184 16.0 32.5 74.7 127 71
CFS12.3.02 R2 2265 16.7 32.9 73.1 159 52
Sampsa R2 2649 14.4 35.3 73.1 145 65
NSC Anola RR2Y 2616 16.5 33.5 72.4 132 67
NSC Gladstone RR2Y 2475 16.1 32.4 72.7 173 60
NSC Moosomin RR2Y 2479 18.1 31.6 72.4 143 50
Vito R2 2020 17.1 33.1 72.6 133 67
NSC Reston RR2Y 2353 16.6 33.6 71.0 97 60
NSC Tilston RR2Y 2078 17.2 32.5 72.5 148 64
TH 35002R2Y 2029 16.2 34.3 72.3 162 61
TH 33003R2Y 2287 17.4 32.1 72.5 140 63
TH 32004R2Y 2466 16.5 33.2 72.4 128 64
TH 33005R2Y 1987 15.5 32.9 73.0 149 62
PO01T34R 1796 18.9 32.2 70.8 153 36
PO02T04R 2654 17.5 34.9 71.8 139 54
900Y61 2485 16.0 34.0 72.0 143 60
900Y71 2987 16.7 34.2 71.5 138 60
S007-Y4 2247 16.9 32.8 72.3 151 55
HS 007RY32 2941 16.0 34.3 72.5 152 68
HS 006RYS24 2341 15.5 33.5 73.2 148 68

LSD (0.05) NS 1.4 1.6 1.1 21.8 10.6

CV (%) 27.8 5.0 3.0 0.9 9.0 10.6

NS = not significant
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Table 49. Agronomics of the MCVET dryland soybean trial

Seed
Yield % % Test weight weight
Variety (kg/ha) Qil Protein (kg/hl) (g/1000)

23-10RY 2629 16.3 34.6 72.4 161
PS 0035 NR2 2439 155 34.4 72.9 173
LS 002R23 2377 16.9 33.2 71.0 131
LSO002R24N 2656 15.8 33.1 72.5 161
LS 003R24N 2214 15.6 33.9 72.5 166
LS NorthWester 2115 17.8 33.8 72.9 152
MK913A4 2693 17.2 33.1 70.8 151
MKZ613A3 2083 17.8 31.5 72.1 142
23-60RY 3170 154 34.2 73.1 150
24-10RY 2394 155 33.4 72.1 138
Bishop R2 2527 17.1 33.7 73.3 145
SC 2350R2 3288 16.9 33.7 71.9 154
Hero R2 2778 16.0 34.1 72.8 133
McLeod R2 2345 154 35.0 73.1 159
Aura R2 2098 17.2 32.4 72.8 182
Pekko R2 3362 16.9 32.4 71.9 137
CFS13.2.01 R2 2747 14.9 34.5 74.5 142
CFS12.3.02 R2 3305 15.5 32.7 74.7 136
Sampsa R2 3020 14.3 35.5 73.3 151
NSC Anola RR2Y 2331 17.7 31.4 72.6 127
NSC Gladstone RR2Y 3175 155 34.2 73.3 178
NSC MoosominRR2Y 1642 18.0 32.4 72.6 149
Vito R2 1867 17.3 33.9 72.8 135
NSC Reston RR2Y 2621 16.3 34.1 72.1 138
NSC Tilston RR2Y 2257 17.0 32.6 72.8 130
TH 35002R2Y 2269 15.8 35.1 72.2 164
TH 33003R2Y 2022 16.9 33.1 73.1 140
TH 32004R2Y 2586 16.8 33.4 72.9 139
TH 33005R2Y 1879 15.0 34.2 72.4 151
PO01T34R 1297 20.9 31.6 72.0 149
P0O02TO4R 1507 18.1 34.0 71.6 144
900Y61 2126 16.1 34.3 72.7 147
900Y71 2616 16.9 33.3 72.1 141
S007-Y4 2768 17.0 32.0 72.7 141
HS 007RY32 2973 16.2 33.9 71.9 153
HS 006RYS24 2447 15.5 33.3 73.4 143
LSD (0.05) NS 1.1 2.2 0.4 10.1

CV (%) 25.2 4.0 4.0 0.7 4.2

NS = not significant
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Alberta Corn Committee Hybrid Performance Trials

Lead: Garry Hnatowich
Co-investigator: B. Beres, AAFC Lethbridge Research Centre

Funded by the Irrigation Crop Diversification Corporation and the Alberta Corn Committee

The Alberta Corn Committee (ACC) grain and silage hybrid performance trials were established
in the spring of 2014 at CSIDC. The sail, developed on medium to moderately coarse-textured
lacustrine deposits, is classified as Bradwell loam to silty loam.

All seeding operations were conducted using a specially designed small plot, six row, double
disc press drill with two sets of discs. One set of discs was used for seed placement while the
second set of discs allowed for sideband placement of fertilizer. Treatments consisted of
selected corn hybrids with varying corn heat unit maturity ratings. The corn was seeded on 75
cm row spacing. Two rows were seeded per pass. The grain corn plots consisted of four rows
and measured 3 m x 6 m while the silage corn plots consisted of two rows and measured 1.5 m
X 6 m. A seeding rate of ~59,000 plants/ha and ~74,000 plants/hawere used for grain and
silage corn, respectively. Separate trials were established for grain and silage corn hybrids.
The treatments were arranged in a randomized complete block design and replicated four times.

The trials were seeded on May 22. Fertilizer was broadcast and incorporated prior to seeding at
a rate of 200 kg N/ha as Urea (46-0-0) an additional 40 kg N/ha was side banded at seeding.

As well, phosphorus fertilizer was seed placed applied at a rate of 20 kg P,Os/ha as 12-51-0
during the seeding operation. Weed control consisted of spring pre-plant and a post emergence
application of Roundup (glyphosate) supplemented by hand weeding.

Ears of all plants of the center two rows of grain corn were hand harvested at maturity. The
silage trial was harvested with a forage harvest combine, wet field yield was recorded and
subsamples of chopped material sampled for processing. Silage grain was harvest
September 16 following a frost event on September 12 which dramatically affected both silage
and grain yield.

Growing season rainfall (May 15 to September 15) and irrigation was 242 mm and 44.5 mm,
respectively. Cumulative Corn Heat Units (CHU) were 2201for the period May 15 —
September 15. Climatic conditions in 2014 were slightly cooler and wetter than historic norms.

Grain Corn
Fifteen grain corn hybrids were tested (five experimental and ten registered), agronomic
measurements recorded are shown in Tables 50 and 51.

Experimental lines (EX) were statistically lower yielding than all registered hybrids (excepting
14T 3000 GT). Approximately half the hybrids had oil contents below 3.5% which is generally
the lower limit of normal corn oil content. Protein content was highest in the lower yielding
experimental hybrids which were also lower in starch content when compared to most
registered hybrids. Corn grain test weight ranged from a low of 53.0 kg/hl to a high of 69 kg/hl,
lower than historic observations and likely influenced by frost, as was seed weight.
Experimental hybrids were lower in both measurements than registered hybrids. Experimental
hybrids were amongst the latest to tassel and to silk. Although frost prevented maturity the
lateness to tassel and silk reflect that these were later maturing hybrids and hence the lower
yields produced. Plant stand ranged from 88 —119 plants/ha exceeding the targeted plant
population of 59,000 plants/ha. Seed was weighed and sent by the ACC, and these high
populations will require discussion with ACC in future years.
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Silage Corn
Twenty silage corn hybrids, (four experimental and sixteen registered hybrids) were tested,
agronomic measurements are shown in Table 52.

Dry yield (range: 14.9-20.2 T/ha), experimental hybrids 10068 GT, 10684 GT and 82130 GT
were the three lowest yielding hybrids, 17X GT the highest yielding hybrid. Moisture content at
harvest was above the recommended range of 55-65%, harvest was conducted at this stage as
the frost event resulted in plants quickly desiccating and dropping leaf material, and we wished
to gauge total biomass. Days to 10% anthesis ranged from 70-80 days and days to 50% silk
from 76-84 days. Plant stand ranged from 90 — 118,000 plants/ha exceeding the targeted plant

population of 74,000 plants/ha. Seed was weighed and sent by the ACC, and these high
populations will require discussion with ACC in future years.

Results from these trials are posted on the Alberta Corn Committee website at

www.albertacorn.com.

Table 50. Alberta Corn Committee Irrigated Grain Corn Hybrid performance trial, CSIDC site

Yield Yield
@ 15.5% @ 15.5%
Moisture Moisture Oil Protein Starch

Hybrid (kg/ha) (bu/ac) (%) (%) (%)
EX 80126 GT 3769 60.0 3.9 13.1 66.9
EX 10684 GT 3941 62.8 3.2 124 69.8
EX 10068 GT 4377 69.7 3.3 12.4 68.1
EX 82035 GT 2930 46.7 3.7 13.2 69.2
EX 82130 GT 3314 52.8 3.6 13.9 66.9
14T 3000 GT 4631 73.8 3.1 12.1 69.0
DKC26-28 6039 96.2 3.0 10.8 69.9
DKC27-55 6545 104.3 3.5 104 69.8
XP4415 6172 98.3 3.3 10.9 69.7
7574 6287 100.1 3.2 10.9 70.1
P7213R 6108 97.3 3.9 104 68.6
P7332R 5678 90.4 3.6 10.5 69.0
P7410HR 5982 95.3 2.8 11.2 70.1
39M26 6829 108.8 4.0 10.3 69.5
P7632AM 5595 89.1 3.7 10.6 69.0
LSD (0.05) 809 12.9 0.3 0.3 13

CV (%) 10.9 10.9 6.5 21 13
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Table 51. Alberta Corn Committee Irrigated Grain Corn Hybrid performance trial, CSIDC site

Test Weight | Seed Weight Plant Stand | 10% Anthesis | 50% Silking

Hybrid (kg/hl) (9/1000) (#/ha) (days) (days)
EX 80126 GT 58.75 121 93333 76 78
EX 10684 GT 56.88 97 107222 75 77
EX 10068 GT 61.88 107 94444 73 76
EX 82035 GT 53.20 85 119444 77 82
EX 82130 GT 58.60 98 103889 77 82
14T 3000 GT 58.13 112 101667 77 80
DKC26-28 66.08 133 95833 70 76
DKC27-55 69.38 152 95000 70 76
XP4415 68.85 142 99444 70 76
7574 68.03 131 97778 70 76
P7213R 68.78 160 99444 69 74
P7332R 61.88 163 88611 75 76
P7410HR 56.83 126 105278 71 76
39M26 69.03 133 92778 69 75
P7632AM 61.68 145 103611 75 77
LSD (0.05) 2.19 17.9 13372 1.3 1.3
CV (%) 25 9.9 9.4 1.2 1.2
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Table 52. Alberta Corn Committee Irrigated Silage Corn Hybrid performance trial, CSIDC site

Harvest
Plant | Whole Plant | 109 50%
Dry Yield | Dry Yield Stand Moisture Anthesis Silking
Hybrid (T/ha) (T/ac) (#/ha) (%) (days) (days)

EX 80126 GT 17.73 7.18 101111 74.0 76 80
EX 10684 GT 14.86 6.34 107222 73.9 75 79
EX 10068 GT 15.67 6.01 101667 73.1 73 77
EX 82130 GT 15.76 6.38 106111 76.8 77 83
14T 3000 GT 19.70 7.97 97222 74.0 77 81
17X GT 20.20 8.18 110000 75.0 79 82
BAXXOS RR 17.51 7.09 106667 72.5 70 76
3085 16.48 6.67 96389 74.9 76 80
4093 15.85 6.41 100000 75.0 75 80
HL R219 20.07 8.12 106111 71.2 76 77
DKC27-55 17.46 7.07 103889 70.8 71 76
DKC30-07 17.06 6.90 111667 75.4 77 82
DKC33-78 16.75 6.78 101944 75.6 76 81
DKC35-54 17.70 7.16 101944 76.5 80 84
A4176BTRR 17.89 7.24 90278 72.1 74 76
XP4415 16.37 6.62 101111 72.2 71 77
A4705HMRR 17.77 7.19 101389 73.6 75 76
PS 2262RR 18.86 7.63 118056 70.9 72 76
PS 2340RR 18.20 7.36 107778 73.8 71 77
PS SIEx VT3P RIB 19.17 7.76 102778 72.2 75 76
LSD (0.05) 1.34 0.54 8184 14 15 1.3

CV (%) 5.4 5.4 5.6 1.3 1.4 1.2
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Field Crop Agronomy Program
Lead: Garry Hnatowich

Soybean Row Spacing and Plant Population Study

Funded by the Agriculture Development Fund, the Western Grains Research Foundation, and
the Irrigation Crop Diversification Corporation

A study was initiated to determine optimal soybean seeding rates for both irrigated solid seeded
and row cropped production.

The trial was established at CSIDC and the variety 23-10RY, treated with Apron Maxx RTA
(fludioxonil and metalaxyl), was used in both production systems. All seed was pre-packaged
by weight after adjusting for seed weight, % germination and assuming a 90% seedling survival.
The trial was established in a randomized split plot design with four replications. Row spacing’s
were 25 or 50 cm as main plots. Sub-plots were target plant populations starting at 300,000
plants/ha and increasing at 100,000 plants/ha increments to 700,000 plants/ha. Prior to seeding
the plots were worked with a heavy harrow to encourage soil surface exposure in order to warm
the soil. The trial was seeded on May 27. All treatments received a side band application at
seeding of 25 kg P,Os/ha and seed placed granular inoculant at an above recommended rate of
12 kg/ha. Plots were maintained weed free by a pre-plant burn-off and two post-emergent
glyphosate applications. Quadris (azoxystrobin) was applied at the R2 stage. Harvest area was
1.5 x 8.0 m, plots were combined with a Wintersteiger plot combine when the plants were dry
enough to thresh and the seed moisture content was <20%. Harvested samples were cleaned
and yields adjusted to a moisture content of 13%. Oil and protein content was determined with
a Foss NIR analyser.

Agronomic data collected is shown in Table 53. In 2014 row cropping soybeans at 50 cm
(generally of the row spacing typical used in irrigated dry bean production in SK) was
statistically higher yielding than solid seeded soybean. Wide row production was 13% higher in
yield than the narrow row system. Soybean in the United States regions of production
historically produced the crop in row production, typically 75 — 80 cm spacing, however,
producers have recently adapted to narrower row spacing of 37.5 cm. Undoubtable, a portion of
this yield increase is associated with the higher plant populations achieved with the wider rows.
On average, final plant populations of the wide row production system was 15% higher than the
population achieved with narrow row production. There may be a couple possible hypotheses
for the higher population achieved with wider rows. First, May and June climatic conditions
were cool and soils warmed very slowly, plants in both systems emerged slowly and over a
greater time than we have historically witnessed with soybean at CSIDC. It may be possible
that with wider rows, the greater amount of bare soil encouraged soil warming encouraging
higher emergence. This aspect will be further explored in 2015 by installing soil temperature
thermocouples within the plots. The second hypothesis, and likely more probable, is that which
has been observed with dry bean. Given both crops have epigeal germination, the hypocotyl
elongates, hooks and begins pushing to the surface, dragging the cotyledons upwards.
Adverse conditions (e.g. soil crusting, cool soil temperatures, etc.) can often damage the
hypocotyl as it strives to push through. Damaged hypocotyls generally do not produce a viable
seedling. A total of 32 mm of precipitation occurred within 48 after planting resulting to a degree
of soil crusting. With the higher number of seeds within each row in the row crop system, each
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emerging seed was assisted by its neighbours to open and create a ground crack that was not
available to the same degree in the solid seeded system. Percent emergence of each row
spacing is illustrated in Figure 23.

Mean yield increased as plant populations increased. As with row spacing most of this yield
advantage is likely the result of much higher plant populations achieved at higher seeding rates.
Yield response to plant populations is graphically shown in Figure 24. Analysis of variance
indicates that there was not a significant interaction between row spacing and plant populations,
indicating that both row spacings responded in the same manner to increasing plant
populations.

Oil content of seed was not influenced by row spacing and plant population had no obvious
trend in oil produced. Seed protein was statistically higher with wider rows, plant population had
no impact in this test on seed protein. Narrow row production resulted in higher test weight but
lower individual seed weights. Plant population had no influence on test weight but higher
populations increased seed weight.

Plant populations have previously been discussed with respect to yield. As mentioned wide row
plant stands were statistically higher than narrow row stands. As would be expected
populations increased with each successive increase in seeding rate. Actual stand populations
verses target populations is illustrated in Figure 25. As both row spacing’s responded in an
identical manner, it is possible to ignore actual row spacing and plot yield as a function of actual
plant populations (regardless of row spacing). This is illustrated in Figure 26.

Conclusions based upon a single year’s trial cannot be made. However, it appears that with

soybean, as all other crops, establishing ideal plant populations will be critical for successful
agronomic production. This trial will be repeated in 2015.

Table 53. Effect of row spacing and plant population on soybean agronomic performance

Test | Seed Final Final
Yield Yield Oil | Protein | weight | weight | Height | Plants Plants
Treatment | (kg/ha) | (bu/ac) | (%) (%) (kg/hl) | (mg) (cm) (ha) (ac)
Row Spacing
25 cm 3109 46.2 16.0 | 34.1 73.0 157 66 389,750 | 157,730
50 cm 3519 52.3 159 | 35.1 72.6 167 70 449,500 | 181,910
LSD (0.05) 407 6.0 NS 0.7 0.39 9.0 3.0 23,733 | 9,605
CV (%) 6.2 6.2 1.7 1.3 0.8 3.9 4.2 5.5 5.5
Plant Population
300,000 2541 37.8 159 | 346 72.9 159 64 227,188 | 91,941
400,000 3117 46.4 15.7 | 34.9 72.9 158 66 330,521 | 133,760
500,000 3266 48.5 16.1 | 34.2 72.9 162 68 414,583 | 167,780
600,000 3677 54.6 16.0 | 34.6 72.5 163 68 511,146 | 206,858
700,000 3969 59.0 16.0 | 34.8 72.9 168 72 614,688 | 128,761
LSD (0.05) 213 3.2 0.3 NS NS 6.5 3.0 23,703 | 9,592
Row Spacing x Plant Population
LSD@©.05] NS | NS [ NS] NS | NS | NS | NS | NS | Ns

NS = not significant
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Figure 23. Effect of row spacing and plant population on soybean emergence
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Figure 24. Effect of row spacing and plant population on soybean seed yield
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Figure 25. Actual soybean plant population versus target plant population
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Figure 26. Soybean plant population versus seed yield
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Soybean Inoculation Study

Funded by the Agriculture Development Funds, the Western Grains Research Foundation, and
the Irrigation Crop Diversification Corporation

A study was initiated to determine optimal soybean inoculation for irrigated cropped production.
This strategy assumes that soybeans will be established on fields with no prior history of
soybean in the rotation.

The trial was established at CSIDC and the variety 23-10RY was used in all treatments. All
seed was pre-packaged by weight after adjusting for seed weight, % germination and assuming
a 90% seedling survival, for a target population of 445,000 plants/ha. The trial was established
in a randomized complete block design (RCBD) with four replications. Two inoculant
companies, BASF and Novozymes (now Monsanto BioAg) inoculants were included as each
carry a second, but differing, active in addition to their respective Bradyrhizobium strain.
However, the purpose of the study is not a head-to-head inoculant brand comparison. Both
companies represent together the greatest market share of inoculants in western Canada. Both
companies provided both liquid and granular soybean inoculant formulations. These
formulations were evaluated by themselves or in combination, along with a seed treatment. The
fungicidal seed treatment used was Apron Maxx RTA (fludioxonil and metalaxyl). The seed
treatment was applied at the recommended rate and allowed to dry, this occurred approximately
two weeks prior to seeding. Liquid inoculants were applied at recommended rates, allowed to
dry, and seeded immediately. Granular inoculants were calibrated through granular boxes on
the plot seeder and applied as a seed placed application. Treatments are as follows:

1 control bare seed

2 seed treatment

3 liquid Novozymes

4 liquid BASF

5 8 Ib/ac granular Novozymes

6 8 Ib/ac granular BASF

7 8 Ib/ac granular Novozymes + liquid Novozymes

8 8 Ib/ac granular BASF + liquid BASF

9 8 Ib/ac granular Novozymes + liquid Novozymes + seed treatment
10 8 Ib/ac granular BASF + liquid BASF + seed treatment

11 12 Ib/ac granular Novozymes

12 12 Ib/ac granular BASF

13 12 Ib/ac granular Novozymes + liquid Novozymes

14 12 Ib/ac granular BASF + liquid BASF

15 12 Ib/ac granular Novozymes + liquid Novozymes + seed treatment
16 12 Ib/ac granular BASF + liquid BASF + seed treatment

Prior to seeding the plots were worked with a heavy harrow to encourage soil surface exposure
in order to warm the soil. The trial was seeded on May 30. All treatments received a side band
application at seeding of 15 kg P,Os/ha and seed placed granular inoculant at an above
recommended rate of 12 kg/ha. Plots were maintained weed free by a pre-plant burn-off and
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two post-emergent glyphosate applications. Quadris (azoxystrobin) was applied at the R2
stage. Harvest area was 1.5 x 8.0 m, plots were combined with a Wintersteiger plot combine
when the plants were dry enough to thresh and the seed moisture content was <20%.
Harvested samples were cleaned and yields adjusted to a moisture content of 13%. Oil and
protein content was determined with a Foss NIR analyser.

This study was adversely affected by a frost event on September 12. At this time only the
control treatment was beginning to have pod colour change, no treatment was at physiological
maturity. This event reduced potential seed yield. Agronomic data collected is shown in
Table 54.

All inoculant applications (excepting 8 Ib/ac granular BASF) statistically increased yield. The
individual seed treatment had no impact on seed yield. Lack of seed treatment alone on yield
may have been due, in part, to the relatively late seeding date of establishment. Soils were
increasing warming and may have limited a beneficial effect. Possibly of some surprize was the
relatively high yield of the liquid inoculant only treatments which, statistically, were as good or
better than the 8 Ib/ac granular alone applications. Effect of inoculation on yield is illustrated in
Figure 27.

Table 54. Effect of inoculants on soybean seed yield

Yield Yield

Inoculant Treatment (kg/ha) (bu/ac)
control bare seed 1659 24.7
seed treatment 1665 24.7
liquid Novozymes 2126 31.6
liquid BASF 2098 31.2
8 Ib/ac granular Novozymes 2058 30.6
8 Ib/ac granular BASF 1834 27.3
8 Ib/ac granular Novozymes + liquid Novozymes 2465 36.6
8 Ib/ac granular BASF + liquid BASF 2221 33.0
8 Ib/ac granular Novozymes + liquid Novozymes + seed treatment 2309 34.3
8 Ib/ac granular BASF + liquid BASF + seed treatment 2226 33.1
12 Ib/ac granular Novozymes 2338 34.8
12 Ib/ac granular BASF 1985 29.5
12 Ib/ac granular Novozymes + liquid Novozymes 2358 35.1
12 Ib/ac granular BASF + liquid BASF 2184 32.5
12 Ib/ac granular Novozymes + liquid Novozymes + seed treatment 2479 36.8
12 Ib/ac granular BASF + liquid BASF + seed treatment 2093 31.1
LSD (0.05) 305 4.5
CV (%) 10.0 10.0
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Table 55. Effect of inoculants on soybean seed quality

Qil Protein Test weight Seed
Inoculant Treatment (%) (%) (kg/hl) weight (mg)
control bare seed 18.0 28.0 72.0 142
seed treatment 17.6 28.7 72.1 139
liquid Novozymes 16.1 33.2 72.5 156
liquid BASF 16.8 31.8 72.5 154
8 Ib/ac granular Novozymes 17.0 31.2 72.2 149
8 Ib/ac granular BASF 17.1 30.3 72.2 147
8 Ib/ac granular Novozymes + liquid 16.1 337 72.5 158
Novozymes
8 Ib/ac granular BASF + liquid BASF 16.5 32.5 72.1 155
8 Ib/ac granular Novozymes + liquid 72.1
Novozymes + seed treatment 16.0 33.9 159
8 Ib/ac granular BASF + liquid BASF + 16.4 324 724 152
seed treatment
12 Ib/ac granular Novozymes 16.5 324 72.4 152
12 Ib/ac granular BASF 17.0 30.8 72.2 148
12 Ib/ac granular Novozymes + liquid 16.1 335 72.9 155
Novozymes
12 Ib/ac granular BASF + liquid BASF 16.3 32.8 72.4 157
12 Ib/ac granular Novozymes + liquid 16.1 337 71.6 157
Novozymes + seed treatment
12 Ib/ac granular BASF + liquid BASF 16.6 318 792 152
+ seed treatment
LSD (0.05) 0.6 2.1 NS 7.2
CV (%) 2.6 4.6 0.8 3.3

NS = not significant

As the purpose of this trial is not a competitive product comparison, rather an inoculant
formulation comparison, a simpler way to view the impact of inoculation on yield is to combine
formulations. The effect of inoculation on yield by doing so is illustrated in Figure 28. The solid
horizontal line in the illustration represents the average yield obtained with an application of a
Bradyrhizobium inoculant. Single formulation applications by themselves are below or just
achieve the average response, combination of inoculant formulations exceed the average yield.

The effect of inoculation on seed characteristics is shown in Table 55. Inoculation, in general,
decreased oil content and increased seed protein. This would also be expected to occur if
supplemental nitrogen fertilizer was applied to the crop, and indirectly indicates active biological
nitrogen fixation was occurring with inoculation. Inoculation had little impact on test weight but
increased seed weight.

Conclusions based upon a single year’s trial cannot be made. However, it appears that with
soybean, a double inoculation of granular and liquid formulations as is presently suggested be
followed. This trial will be repeated in 2015.
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Figure 27. Effect of inoculants on soybean seed yield
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Figure 28. Effect of inoculant formulations on soybean seed yield
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Soybean Seeding Date and Seed Treatment Study

Funded by the Agriculture Development Funds, the Western Grains Research Foundation, and
the Irrigation Crop Diversification Corporation

A study was initiated to determine optimal soybean seeding date ranges and the effect dates
have on yield and seed quality.

The trial was established at CSIDC. The soybean variety 23-10RY was used due to its relative
early maturity. All seed was pre-packaged by weight after adjusting for seed weight, %
germination and assuming a 90% seedling survival. Target plant population was 445,000
plants/ha. The trial was established in a randomized split plot design with four replications.
Main plot planting dates were; May 9, May 15, May 22, May 29, June 5 and Junel2. Subplots
within each planting date was bare untreated seed or seed treated with Apron Maxx RTA
(fludioxonil and metalaxyl). Prior to seeding the plots were worked with a heavy harrow to
encourage soil surface exposure in order to warm the soil. All treatments received a side band
application at seeding of 15 kg P,Os/ha and seed placed granular inoculant at an above
recommended rate of 12 kg/ha. Plots were maintained weed free by a pre-plant burn-off and
two post-emergent glyphosate applications. Quadris (azoxystrobin) was applied at the R2
stage. Prior to combining 10 plants from each plot was cut at the soil surface and pod counts
and pod clearance determined. Harvest area was 1.5 x 7.0 m, plots were combined with a
Wintersteiger plot combine when the plants were dry enough to thresh and the seed moisture
content was <20%. Harvested samples were cleaned and yields adjusted to a moisture content
of 13%. Oil and protein content was determined with a Foss NIR analyser.

Agronomic data collected for seed yield and seed quality are shown in Table 56. Mean seed
yield continued to increase with each seeding date up till the last date in May, and then began
leveling. Yields obtained for the May 29, June 5 and June 12 planting dates were not
statistically different. Actual seeding operations on each day was conducted at approximately
4:00 pm, giving each date to have soil temperatures at, or close, to their warmest for the date.
Soil temperatures at the depth of seeding (25 mm) were recorded at each date (data not
shown), soil temperatures for the May 9™ date was 10.3 °C, May 15" 9.1 °C, by later plantings
soil temperature had exceeded had exceeded 20 °C. However, night temperatures were still
declining below 0 °C and soils only very slowly warmed through much of May (average
minimum temperature through May was only 3.5 °C). Ramifications of this will be discussed
later in the discussion. Statistically seed treatment had no impact on mean seed yield and
analysis of variance procedures indicated no interaction between seeding date and seed
treatment. The effect of both seeding dates and seed treatments is illustrated in Figure 29.
Yield in this trial was also influenced by a killing frost on September 12, at this time only the first
three seeding dates had visible leaf senescence and no date had achieved physiological
maturity. Seed oil content decreased with each seeding date after May 15" while seed protein
increased. Test weight increased every two weeks within this study while seed weight decline
significantly after May 22. One observation that was not quantified was marketable yield,
though relatively high yields were obtained with the June planting dates, seed harvested from
these plots were very green, and likely a price decreasing factor.

Agronomic observations on soybean growth are shown in Table 59. Plant height statistically
increased with each two week block of seeding (i.e. May 9 & 15 <May 22 & 29 < June 5 & 12).
Seed treated seed produced shorter plants, though analysis of variance procedures indicated
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no significant seeding date by seed treatment interaction, the majority of height difference
between bare and treated seed occurred with the June seeding dates. Why this occurred is not
clear. Plant establishment at the first seeding date was only 34% of target population and
increased with each additional seeding date. Final plant stand on June 12" was virtually 100%
(achieved because 10% additional seed above target population was planted). All May seeding
dates failed to achieve plant stands that might be considered acceptable. The May 9 seeding
date was statistically lower than the remaining May dates with respect to plant population, the
June planting dates statistically higher than the last three May planting dates. The effect of
planting dates on plant population is illustrated in Figure 29. Treated seed produced statistically
higher plant populations than bare seed and there was a significant interaction between seeding
date and seed treatment. Figure 30 shows that the greatest benefits on plant populations occur
with the May planting dates, these benefits declined as temperatures improved and no benefit
derived by seed treatment to June plantings.

Table 56. Effect of soybean seeding date and seed treatment on seed yield and quality

Test Seed
Yield Yield Qil Protein weight weight
Treatment (kg/ha) (bu/ac) (%) (%) (kg/hl) (mg)
Seeding Date
May 9 1055 15.7 17.2 34.3 72.1 161
May 15 1294 19.2 17.5 34.5 72.2 175
May 22 2133 31.7 17.0 34.6 73.0 171
May 29 2247 33.4 16.2 34.6 73.0 155
June 5 2479 36.9 14.7 35.5 74.2 138
June 12 2289 34.0 14.6 35.8 73.8 138
LSD (0.05) 280 4.2 0.25 0.3 0.5 8
CV (%) 19.9 19.9 1.7 0.8 0.6 3.4
Seed Treatment
Bare seed 1934 28.8 16.2 34.9 73.0 156
Treated seed 1898 28.2 16.2 34.9 73.1 156
LSD (0.05) NS NS NS NS NS NS
Seeding Date x Seed Treatment
LSD (0.05) | NS NS NS NS NS NS

NS = not significant
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Figure 29. Effect of soybean seeding date and seed treatment on seed yield
Table 57. Field observations of soybean seeding dates on soybean growth
Plant <2 >3 Total
Height % Target Population | Seed/Pod | Seed/Pod Pods *Pod
Treatment (cm) Population | (plants/ha) | (pods/ha) | (pods/ha) | (pods/ha) | Clearance
Seeding Date
May 9 44 34.2 152,024 2,360,000 | 3,050,000 | 5,410,000 6.6
May 15 45 58.6 260,595 2,880,000 | 3,400,000 | 6,290,000 5.6
May 22 54 60.0 266,667 3,020,000 | 4,030,000 | 7,050,000 3.7
May 29 57 70.5 313,452 3,090,000 | 4,660,000 | 7,750,000 3.2
June 5 66 97.1 431,905 3,190,000 | 5,730,000 | 9,340,000 2.7
June 12 62 99.5 442,738 3,610,000 | 4,820,000 | 8,020,000 2.7
LSD (0.05) 4.5 13.1 58,298 NS 1,010,000 | 1,660,000 1.2
CV (%) 9.4 11.0 11.0 25.2 23.4 23.1 23.2
Seed Treatment
Bare seed 56 67.4 299,643 2,850,000 | 4,210,000 | 7,060,000 4.1
Treated seed 53 72.6 322,817 3,200,000 | 4,360,000 | 7,560,000 4.1
LSD (0.05) 1.5 4.7 20832 NS NS NS NS
Seeding Date x Seed Treatment
LSD (0.05) | NS | S | S NS | NS | NS | NS

* Pod Clearance = # pods per plant with < 31.25 mm from the bottom of the pod to soil surface

S = significant NS = not significant

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2014-15




Field Crop Agronomy Program | 123

Plants/ha
500000

450000

400000

R?=10.9629
350000

300000
250000
200000
150000 ®
100000

50000

0
06-May 11-May 16-May 21-May 26-May 31-May 05-Jun 10-Jun 15-Jun

Seeding Date

@®bare @treated

Figure 30. Effect of soybean seeding date on plant population

The ten harvested plants collected from each plot were used to estimate the total number of
pods produced per plant (data not shown) and this extrapolated to the number of pods/ha.
These same samples were used to estimate pod clearance. Pod clearance is defined as the
distance between the soil surface and the bottom of the lowest pod. If pod clearance is less
than 31.25 mm (1.25”) it is likely the combine cutter bar would shatter these pods resulting in
harvest loss. Results tabulated are shown in Table 57. In general, the mean effect of seeding
date was to increase pod formation and development as seeding dates progressed. However,
there were not statistical differences between the last three seeding dates with respect to 2 or
less seeds/pod/ha, 3 or more seeds/pod /ha and total pods/ha. Number of pods produced are
illustrated in Figure 31. Pod production was not affected by seed treatment nor was there an
interaction between seeding dates and seed treatments on pod number.
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Figure 31. Effect of soybean seeding date on pod development

Figures 30 and 31 explain the greatest part of the increased yield obtained with the delays in
seeding dates in 2014. Each delay in planting resulted in increased number of plants and seed
producing pods, combining to provide increased yields.

Another aspect of yields obtained was due to reduced harvest losses with seeding date delays.
From hand harvested plants the number of pods produced per plant was determined (data not
shown), as is illustrated in Figure 32. The number of pods on each plant generally declined as
seeding date was delayed. Seed treatment had no effect on pod number. However, Figure 33
shows the number of pods per plant with insufficient pod clearance to ensure all seed would be
collected through the combining operation. The number of “problematic” pods declines
significantly with delays in seeding until the third week of May, from this date forward there is
relatively little change in the number of pods of concern. Greater pod clearance with delays in
seeding are directly related to the taller plant heights associated with these delays. As seeding
delays occurred plant population increased creating greater in-row completion between plants
resulting in taller plants. As plant height increased (inter-node extension increased) pods
formed higher on the plant and facilitated in minimizing harvest combine losses.

This is the first year of a three-year study, the trial will be repeated in 2015.
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Chickpea — Flax Intercropping Study

Funded by the Agricultural Demonstration of Practices and Technologies (ADOPT) Program, and
the Irrigation Crop Diversification Corporation

The objective of this study is to demonstrate if an intercrop can be used to increase the area
suitable to produce chickpeas. This demonstration will compare desi and kabuli chickpea and
flax as a monocrop to chickpea and flax as an intercrop.

The trial was established at CSIDC. The trial was established in a randomized complete block
design (RCBD) with four replications. One desi type chickpea (cv. CDC Corinne) and one
kabuli chickpea (cv. CDC Alma) were intercropped with flax (cv. Sorrel). The chickpeas were
intercropped at three seeding rates: 30, 40, and 50 plants/m?, in addition each chickpea cultivar
will be grown as a monocrop at the 40 plants/m? Flax was seeded at a rate of 45 kg/ha were
intercropped and 67 kg/ha as a monocrop, two flax monocrop treatments were included, one at
the low fertility level used for all the chickpea treatments, 10 kg N/ha and one at a higher fertility
level with 60 kg/ha applied. The chickpeas will be seeded through the fertilizer shanks below
and to the side of the flax. All chickpea received granular inoculant seed placed at
recommended rates. Micro plots within treatments also received supplemental N** applications
in order to ascertain the amount of biological N-fixation with treatments (data not reported — this
aspect of the study under the direction of Dr. F. Walley, University of Saskatchewan). All
treatments also received a seed placed application of 10 kg P,Os/ha. Authority herbicide will be
applied to the entire plot area before or shortly after seeding. All seed was pre-packaged by
weight after adjusting for seed weight, % germination and assuming an 80% seedling survival
for chickpea and 70% for flax. The trial was seeded May 27. Plot are received a pre-seed
burnoff of glyphosate. No other herbicide was used. It was intended to apply a pre-seed
application of Authority (sulfentrazone) however the product did not arrive until after seeding
and plant emergence. Plots were maintained weed free with hand weeding. This study was
affected by a frost event on September 12. Prior to harvest all plots were desiccated with
Reglone (diquat). Harvest area was 1.5 x 8.0 m, plots were combined with a Wintersteiger plot
combine when the plants were dry enough to thresh. Harvested samples were cleaned into
respective crops and yields adjusted to a moisture content of 16%.

Agronomic data collected is shown in Tables 58 and 59. Statistics for yield of each crop were
conducted independently by removing the other crop from the data set, total yield was
conducted with all treatments. Maturity data was not collected due to the occurrence of frost on
September 12 prior to full physiological maturity. However, as a general observation, both
chickpea types in intercropping plots did have a hastening of maturity compared to the
monocrop plots.

Monocrop chickpea yields were greater than monocrop chickpea, and desi monocrop yield was
statistically higher than the monocrop kabuli.

Within each chickpea type, the monocrop was statistically higher yielding than their respective
intercrop combinations (excepting kabuli monocrop vs kabuli/flax 40 plants/m?). Yield of
Chickpea is illustrated in Figure 34. Yield of chickpea in an intercrop system were very low.
This was somewhat unexpected in that the plants within this system had an abundance of pods
produced on plants. Prior to harvest, when checking for seed moisture content we were
surprized that the majority of pods were ‘blanks’ or had very small seed. This trial was
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conducted under ‘dryland’ conditions with irrigation applied infrequently, in order to minimize
disease pressure in the chickpea. Disease pressure was deemed light within this study,
although intercrop systems did appear to have a lower incidence of disease. Upon reflection it
is possible that the flax within the intercrop system utilized soil moisture and the chickpea were
actually drought stressed resulting in seed abortion. A regulated irrigation strategy will be
conducted in 2015.

Table 58. Yield data for the chickpea-flax intercropping study

Yield Chickpea Yield Flax Yield Total
Treatment (kg/ha) (kg/ha) (kg/ha)

Desi 1295 1295
Kabuli 717 717
Flax 1775 1775
Flax 60 kg/Nha 1799 1799
Kabuli/Flax 30 plants/m2 298 1406 1705
Kabuli/Flax 40 plants/m2 390 1333 1723
Kabuli/Flax 50 plants/m2 253 1394 1646
Desi/Flax 30 plants/m2 385 1587 1971
Desi/Flax 40 plants/m2 674 1338 2012
Desi/Flax 50 plants/m2 616 1082 1699

LSD (0.05) 334 222 351

CV (%) 39 10 15

Chickpea Yield
(kg/ha)

Kabuli/Flax 50 pl/m2
Kabuli/Flax 40 pl/m2
Kabuli/Flax 30 pl/m2
Desi/Flax 50 pl/m2
Desi/Flax 40 pl/m2

Desi/Flax 30 pl/m2

Kabuli
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0 200 400 600 800 1000 1200 1400
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Figure 34. Chickpea seed yield in flax intercrop versus monoculture production
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Monocrop flax yields were statistically higher than all intercrop combinations (excepting the
desi/flax 30 plants/m? treatment). The higher N applied to the one monocrop treatment did not
result in a yield response. Within the intercrop systems the yield of flax declined as the seed
density of the chickpea increased. Flax yields are illustrated in Figure 35.

Flax Yield
(kg/ha)

Kabuli/Flax 50 pl/m2
Kabuli/Flax 40 pl/m2
Kabuli/Flax 30 pl/m2

Desi/Flax 50 pl/m2

Desi/Flax 40 pl/m2

Desi/Flax 30 pl/m2

Flax 10 kg N

Flax 60 kg N/ha

600 800 1000 1200 1400 1600 1800
Yield (kg/ha)

Figure 35. Flax seed yield in chickpea intercrop versus monoculture production

Total grain produced per cropping system is illustrated in Figure 36. Total grain production was
statistically lower in the monocrop chickpeas as compared to monocrop flax or intercrop
systems. The desi/flax 40 plants/m? treatment was the highest total grain production treatment,
however it was only statistically greater than the two monocrop chickpea and the kabuli/flax 50
plants/m? treatment.

Plant population counts were conducted in each treatment (Table 59). Chickpea stand
establishment was excellent, achieving or approaching target populations. For both chickpea
types plant populations increased statistically as target plant densities increased. With flax no
statistical differences occurred between treatments. Total plants per treatment were lowest in
the chickpea monocrop treatments, flax and flax/chickpea intercrops did not have statistically
different plant populations.

This trial will be repeated in 2015.
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Figure 36. Total seed yield of chickpea and flax intercrop versus monoculture production

Table 59. Plant populations for the chickpea-flax intercrop trial

Chickpea
Population Flax Population | Total Population
Treatment (plants/ha) (plants/ha) (plants/ha)
Desi 400,000 400,000
Kabuli 390000 390000
Flax 2,040,000 2,040,000
Flax 60 kg/Nha 2,040,000 2,040,000
Kabuli/Flax 30 plants/m2 320000 2,220,000 2,540,000
Kabuli/Flax 40 plants/m2 390000 2,360,000 2,750,000
Kabuli/Flax 50 plants/m2 445000 2,030,000 2,470,000
Desi/Flax 30 plants/m2 295000 2,540,000 2,830,000
Desi/Flax 40 plants/m2 400000 2,140,000 2,540,000
Desi/Flax 50 plants/m2 440000 2,224,000 2,680,000
LSD (0.05) 35298 NS 911667
CV (%) 6.2 30 36

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2014-15




Field Crop Agronomy Program | 130

Ultimate Canola Challenge
Funded by the Irrigation Crop Diversification Corporation and the Canola Council of Canada

The objective of this trial is to determine the impacts of some traditional and less traditional
inputs on canola production. The ICDC trial is one site of a multi-site evaluation across western
Canada.

The trial was seeded on May 21. Individual plots were 4.5 x 10 m. All treatments were
replicated four times in a completed randomized block design. The seed was treated with Helix
XTra (thiamethoxam, difenoconazole, metalaxyl & fludioxonil) for seed borne disease and early
season flea beetle control. Weed control consisted of a pre-plant application of glyphosate and
a post-emergent application of Liberty 150SN (glufosinate ammonium) tank mixed with
Centurion (clethodim) and Merge adjuvant on June 17. The trial received a tank-mix application
of Headline EC (pyraclostrobin) and Lance (boscalid) fungicide at the early flowering stage for
disease control. All plots were swathed on August 26 and combined September 6. Total in-
season irrigation was 56 mm.

A total of fourteen treatments were included within the trial. The “check” treatment was
established utilizing the Best Management Practices (BMP) for irrigated canola production. The
canola hybrid variety L252 was selected, basal fertilizer was 110 kg N/ha as 46-0-0 side banded
at seeding and 15 kg P,Os/ha seed placed as 12-51-0.

Treatments (including sources of additional information) are as follows;
1. Standard — 110 seeds/m2, no primers or foliar applications
2. Extra N: 125% of recommended in the sideband fertilizer application
3. Seed Primer: Protinus seed primer —
http://www.wolftrax.com/_uploads/PageContent/documents/PROTINUS%20Canola%?2
OPerformance%20Update October%204 2012 Final.pdf Protinus applied at a rate of
4 g product per 1 kg seed.
4.  Stress Relief: C3 with herbicide — http://www.omexcanada.com/c3 Applied with
herbicide.
5.  Top dressing: 100% N at seeding; Applied 25% additional N as 28-0-0 at 10 U.S.
gallons/acre 5 weeks after seeding just before late bud stage / early bolting.
6. Boron (Nexus): at 5% flowering —
http://www.nexusag.com/products/label NexusLiquidBoron.pdf Application rate
of 1L/ac.
7. Higher seeding rate (150 seeds/m2)
Reduced N: 75% of recommended in the sideband
9. Precede seed primer - http://www.atpnutrition.ca/precede
http://www.atpnutrition.ca/ _uploads/documents/ATP_sellsheet Precede Final.pdf
Seed primed by diluting 6 ml PreCede in 6 ml water for each kg of seed.
10. Biostimulator — Penergetic P - http://www.penergetic.ca/penergetic-p.html
Applied twice, first application at the first true leaf, applied at a rate of 50g/ac (40
litres/acre water volume). Second application applied at the rosette stage at a rate of
50 g/ac (40 litres/acre water volume).

o
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11. Fortified Foliar —http://www.alpineplantfoods.com/fertilizer/ALPINE Fortified Foliar.pdf
Applied at the 5 leaf to bolting stage.

12. Boron (Alpine): 4-6 leaf -
http://www.alpineplantfoods.com/fertilizer/ALPINE MicroBolt B.pdf - RATE — 0.75
L/ac.

13. CO2 greenhouse effect: AGROSOLution - http://greenfield-fertilizer.com/wordpress/wp-
content/uploads/AGROSOLution-ENG _sm.pdf Applied twice — once at 2-4L stage and
then 2 weeks after 1% application at 2.5 kg/ha for Application #1 and 3 kg/ha for
Application #2. Water Volume of 10 gallons/acre with fine/medium droplet size with a
non-ionic surfactant with each application.

14. Promotional treatment — ICDC decision treatment. We applied 25% additional N as 28-
0-0 at 10 U.S. gallons/acre 5 weeks after seeding at the late bud stage followed by a
second 25% additional N at late bolting.

Results of this trial is shown in Table 60. In summary no treatment resulted in a significant
response (except plant height which was increased with the +25% N topdressed treatment) in
seed yield, seed quality or canola growth above the BMP check treatment. The non- traditional
treatments had no affect in 2014. Results from this study will be combined with others
conducted in 2014 and a summary prepared by the Canola Council of Canada. It is uncertain if
this trial will be repeated in 2015.

Flax AMF Inoculation and Phosphorus Fertilization
Funded by the Department of Soil Science, University of Saskatchewan

This project is under the direction of Dr. Frances Walley, Department of Soil Science, University
of Saskatchewan. Flax was inoculated with a commercial formulation of arbuscular mycorhizal
fungi (AMF) with, or without, supplemental phosphorus fertilizer. Results of this trial will not be
reported upon until completely summarized and a graduate student thesis is completed.
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Table 60. Ultimate Canola Challenge results
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Lodge
| Test First rating
Yield | Oil | Weight | TKW | Height | Emergence | Flower | Maturity | (1=erect;
Entry (kgrha) | (%) | (ka/hl) | (g) | (cm) | (plants/m?) | (days) | (days) | 5=flat)
Check 4722 |47.7| 68.83 | 3.2 | 126 116 50 92 2
125% N 4735 |47.6| 69.28 | 3.2 | 133 142 50 92 2
Protinus Seed | 4555 | 483 68.86 | 3.2 | 131 111 50 92 2
Primer
C3 w herbicide | 4530 |47.8| 68.95 | 3.2 | 125 08 50 92 2
0,
*25%N 4957 |47.6| 68.80 | 3.3 | 133 136 50 92 2
Topdressed
B at 5% flower | 4801 |47.8| 68.80 | 3.3 | 132 111 50 92 2
150 seeds/m?> | 4516 |47.6| 68.95 | 3.2 | 123 161 50 92 2
ReducedNat | 4275 | 479 68.93 | 32 | 126 127 50 92 2
75%
Precede seed | 4517 |480| 68.73 | 3.2 | 126 121 50 92 2
primer ' ' '
Penergetic 4355 (48.3| 68.78 | 3.3 134 101 50 92 2
Fortified Foliar | 4790 |47.8| 69.05 | 3.3 | 128 111 50 92 2
B at 4-6 leaf 4352 |47.5| 68.68 | 3.3 | 126 101 50 92 2
AGROSOLution | 4239 |48.1| 68.63 | 3.2 | 126 121 50 92 2
*50%N 4769 |47.9| 69.00 | 3.3 | 131 117 50 92 2
Topdressed
LSD(0.05)| NS | NS| NS | NS | 73 NS NS NS NS
cV)| 74 | 14| 04 | 34| 40 25.4 NA NA NA

NS = Not Significant

NA = Not Applicable, dependant variable consistent
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Irrigation Crop Diversification Research and Demonstration Report

The 2014 Irrigation Crop Diversification Corporation (ICDC) Research and Demonstration
Report provides additional information on the Variety Testing and Field Crop Agronomy
Programs including the ICDC Field Demonstration Program.

The report is available:
at www.irrigationsaskatchewan.com,

by request from ICDC, Box 609 Outlook, SK, SOL 2NO, ph. 306-867-5500,
by request from admin.icdc@irrigationsaskatchewan.com, or
by request from the Canada-Saskatchewan Irrigation Diversification Centre.
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Dirigation Crop Diversification Corporation

ICDC
Research ang Demonstration
Program Report
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elivering “value for money R&D"” to Saskatchewan Irrigators

Www.irrigationsaskatch ewan.com

M

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2014-15


http://www.irrigationsaskatchewan.com/
mailto:admin.icdc@irrigationsaskatchewan.com

