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Manager’s Report

The Canada—Saskatchewan Irrigation Diversification Centre (CSIDC) is a federally owned
applied irrigation research facility located at Outlook, Saskatchewan. CSIDC is operated by
Agriculture and Agri-Food Canada (AAFC) through the Agri-Environment Services Branch
(AESB) which evolved from the Prairie Farm Rehabilitation Administration (PFRA) in 2009.

The CSIDC mandate is achieved through a partnership between the Government of Canada
through AAFC, the Saskatchewan Ministry of Agriculture, the Irrigation Crop Diversification
Corporation, the Saskatchewan Irrigation Projects Association and the University of
Saskatchewan. Each partner provides two representatives on the CSIDC Executive
Management Committee.

The primary goal of this federal, provincial and industry partnership is to address three important
irrigation industry needs:

Markets — to increase the economic impact of the crops grown under irrigation,
Value-Adding — to increase on-farm profitability for irrigation farmers, and

Environmental Sustainability — to sustain current acres and grow the irrigation sector in
Saskatchewan.

The Centre consists of 126 ha of irrigated land with water supplied by a pressurized pipeline to
five centre pivots, three linear irrigation systems, and several drip irrigation systems. There is
an experienced and knowledgeable staff in place. Each year numerous scientific and technical
experts, producers, and members of the general public from Canada and from abroad visit
CSIDC. The projects and information developed at CSIDC are of interest to a variety of
individuals, governments and groups.
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Objectives

The mandate of CSIDC is to provide irrigation based applied research and demonstration
activities with the following objectives:

1. To identify higher value cropping opportunities to help target the Centre’s research and
demonstration programs for maximum benefit;

2. To conduct, fund, and support irrigated research and demonstration to meet the needs of
irrigation producers and industry in Saskatchewan;

3. To co-operate with other agencies to develop, test, and refine means of diversifying and
intensifying irrigated crop production in a sustainable manner;

4. To demonstrate sustainable irrigated crop management practices at the Centre;

5. To extend and deliver information on sustainable irrigation management to producers and
irrigation stakeholders;

6. To determine the impact of irrigation on the natural and physical resources; and

7. To promote a Western Canadian approach to irrigation sustainability by co-operating with
similar institutions and with industry in support of increased crop diversification and value-
added processing.

Executive Management Committee

Agriculture and Agri-Food Canada
Laurie Tollefson, Manager, Irrigation & Diversification
Brian Champion, Acting Manager, CSIDC
Larry Lenton, Technical Director, Saskatchewan Region
Paul McCaughey, Research Manager, Saskatoon Research Centre

Saskatchewan Irrigation Projects Association
Roger Pederson, SIPA Chair & EMC Chair
Larry Lee, SIPA Chair

Irrigation Crop Diversification Corporation
Kevin Plummer, Director
Randy Bergstrom, Director

Saskatchewan Ministry of Agriculture
John Babcock, Director, Irrigation Development Branch
John Linsley, Manager, Irrigation Development Branch
Gerry Gross, Senior Irrigation Agrologist

University of Saskatchewan
Dr. Bruce Coulman, Professor and Head, Dept. of Plant Sciences
Warren Helgason, Assistant Professor, College of Engineering
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Staff
2009-10
Brian Champion Terry Hogg
Acting Manager, CSIDC Irrigation Agronomist
Dr. Jazeem Wahab Don David

Horticultural Crops Agronomist

Greg Larson
Horticultural Crops Technician

Allen MacDonald
Equipment Maintenance

Debbie Greig
Receptionist

Richard Wagner
General Labourer

Marlene Martinson
International Partnerships

Field Crops Technician

Barry Vestre
Field Operations Supervisor

Judy Clark
Administrative Coordinator

Darryl Jacobson
Irrigation Equipment Operator

Laurie Tollefson
Manager, Irrigation & Diversification

John Harrington
Information & Technology Transfer

CSIDC Seasonal Staff

Jeffrey Cliff
Jamie Leugner
Anniina Pirness

Varina Warwaruk

Tori Olson

Tracy Provencher

Ashlin Kendall Jordan Lee

Grant Pederson

Rita Radchenko
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2009 Weather Summary
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Figure 1. CSIDC growing season temperature.
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Figure 2. CSIDC growing season precipitation.
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Table 1. Irrigation depth applied by field and crop, 2009 season, CSIDC, Outlook.
Irrigation Depth Applied (mm) Total
Field Crop Irrigation
May Jun Jul Aug Sep (mm)
1 CDC Golden Peas 11.4 60.2 147.3 0 0 219
2 CDC Golden Peas 25.3 63.3 101.3 0 38 227.9
485 Cereal Trials 12.4 49.6 62 0 0 123.9
6 Canola Trials 15.6 75.2 104.1 0 0 194
7 AC Andrew Soft White 15.3 75.7 31.3 0 0 122.3
Spring Wheat
7 Winter Triticale 15.3 45.1 0 0 79.4 139.8
8&9 AC Andrew Soft White 13.7 84 64.2 0 0 161.9
Spring Wheat
8&9 Potatoes 13.7 77.4 90.1 95.2 0 276.4
9 Peas 13.8 51.8 25.8 0 0 91.4
10 ICDC Forage Trials 22.8 89.1 134.5 335 81.4 361.3
10 Switch Grass 29.7 100 113 28.1 68.4 339.2
11 AC Andrew Soft White 11.7 82.1 1135 0 0 207.3
Spring Wheat
11 Canola Trials 11.3 79.4 126.4 0 0 217
11 Corn Trials 10.4 75.6 93.7 59.8 34 273
11 Flax Trials 11.3 79.4 50.8 0 0 141.6
11 Pea Trials 11.3 79.4 89.4 0 0 180.2
12 Alfalfa Variety 14.7 117.6 132.6 44.4 83.4 392.6
Demonstration
12 Dry Bean Trials 14.7 99.7 85 29.9 0 229.3
12 Faba Bean Trials 14.7 99.7 85 29.9 0 229.3
12 Potatoes 14.7 99.7 85 55.3 0 254.7
Demo AC Andrew Soft White 14.3 104.6 82.3 0 0 201.3
Spring Wheat
Demo Research Trials 14.3 59.7 82.2 28 0 184.2
Demo Research Trials 14.3 59.7 82.2 13.3 0 169.5
Demo Greenfeed Triticale 14.3 104.6 82.3 0 0 201.3
Demo Research Trials 334 78.1 99.1 60.9 0 271.5
Demo Triticale Greenfeed 15 53.4 88.6 0 0 157
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Technology Transfer Activities

Hosted Tours

Lutheran Collegiate Bible Institute Agriculture class — June 8"

Sask Ag/Sask Watershed Authority/Sask Environment delegation — June 17th
Australian tour group — July 8th

University of Saskatchewan Engineering students — September 24th
University of Saskatchewan Agronomy students — September 28"

Field Days

Annual Field Day

The Canada-Saskatchewan Irrigation Diversification Centre (CSIDC) Annual Irrigation Field Day
was held on July 16, 2009. More than 350 people attended the event which included morning
field tours, afternoon technology tours and a Trade Show. The Field Day is held annually each
July to provide an opportunity for the research and irrigation industry to view the important
research conducted at CSIDC. The five CSIDC partners are involved in the event and the
general public is welcome to attend. The theme of this year’s Field Day was ‘Advancements in
Irrigation’. The focus was on food safety, water use efficiency, new crop varieties and the future
of irrigation.

Dry Bean Field Day

A Dry Bean Field Day was held at CSIDC in Outlook on August 13, 2009 with approximately 35
attendees.

The day included a morning field tour of the CSIDC variety trials followed by an afternoon tour of
Keg Agro Ltd. dry bean seed production fields.

Potato Field Day

The Annual CSIDC/SSPGA Potato Field Day and semi-annual meeting was held at CSIDC in
Outlook on August 21, 2009 with approximately 30 attendees.

The day included a field tour in the morning. The tour consisted of demonstrations and
presentations on New Varieties (Benoit Bizimungu, AAFC), Small Potato Agronomy (Jazeem
Wahab, CSIDC), Organic Matter Fertilizer (Don Dabbs, EarthRenew Co.), and Long-Acting
Herbicides (Phil Bernardin, Engage Agro). Following the tour, CSIDC hosted the semi-annual
meeting of the Saskatchewan Seed Potato Growers Association. Barry Rugg, Canadian Food
Inspection Agency, presented updates on Potato Seed Inspection, Potato Cyst Nematode, and
Seed Certification to the meeting.

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10
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Professional Development

CSIDC staff were active at conferences, workshops and other professional development
activities throughout the year involving topics related to soil, water and irrigation management,
greenhouse gases, climate change and water use efficiency.

Technical Presentations

Cuban International Irrigation Conference, Bayamo, Cuba - June 2009 - ‘Irrigation in
Canada’

SIPA / 1ICDC Annual Conference, Moose Jaw - Nov. 9-10, 2009 - Irrigation Benefits
Everyone / Presentation on Automation of Irrigation

Saskatchewan Seed Potato Growers Association and Western Potato Council Annual
meeting, Saskatoon - Nov. 25-26, 2009

Soils and Crops workshop, Saskatoon - February 24, 2010

Conferences, Workshops and Meetings

Occupational Health & Safety semi-annual meeting, Weyburn - April 21-22, 2009
Saskatchewan Manager’s Network meeting, Regina - April 22, 2009

Saskatchewan Federal Council meeting, Saskatoon - April 23, 2009

International Development Seminar, Saskatoon - June 1, 2009

Saskatchewan Trade and Export Partnership (STEPS) Conference, June 1, 2009
Canadian Water Resources Association/Canadian National Committee on Irrigation and
Drainage, Quebec City - June 10-11, 2009

Shelterbelt Centre Field Day, Indian Head - July 9, 2009

Potato Association of America Annual meeting, Fredericton - Aug. 8-16, 2009
Saskatchewan Seed Potato Growers Association semi-annual meeting, Outlook - Aug. 19,
2009

Saskatchewan Managers’ Network presentation, Saskatoon - Sept. 29, 2009
Occupational Health & Safety meeting, Melfort - Oct. 6-7, 2009

Coaching Practices for Managers workshop, Saskatoon - Oct. 14, 2009

Saskatchewan Managers Network forum, Saskatoon - Oct. 21, 2009

ICDC/SIPA meeting, Moose Jaw - Nov. 9-10, 2009

Agri-Environment Services Branch-Applied Technology Division Strategic Implementation
Workshop, Regina - Nov. 12, 2009

Administrative Retreat, Saskatoon - Nov. 25-26, 2009

Saskatchewan Seed Potato Growers Association and Western Potato Council Annual
meeting, Saskatoon - Nov. 25-26, 2009

Saskatchewan Advisory Council on Grain Crops meeting, Saskatoon - Nov. 26, 2009
Planning for Retirement, Saskatoon - Nov. 25-27, 2009 & Feb. 8-10, 2010

International Commission on Irrigation and Drainage, New Delhi, India - Dec. 3-10, 2009
Canola Industry meeting, Saskatoon - Dec. 9, 2009

Irrigation Crop Production Update 2010 conference, Lethbridge - Jan. 11-12, 2010
Potato Rotation workshop, Brandon - Jan. 26, 2010

Manitoba Potato Production Days conference & trade show, Brandon - Jan. 27-28, 2010
Sask. Herb and Spice Association Annual meeting, Saskatoon - Feb. 3, 2010

Prairie Grain Development Committee Annual meeting, Saskatoon - Feb. 23-25, 2010
Soils and Crops workshop, Saskatoon - February 24, 2010

AAFC/SAGES, Potato Breeding Planning workshop, Fredericton - March 23, 2010
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° SHSA Board of Directors meetings, Saskatoon, several
° ICDC Board Meetings - throughout year
EMC Meetings - throughout year

Committee Representation

° CSIDC Field Day Organizing Committee

. Prairie Grain Development Committee, Voting Member of the Special Crops Sub-
committee

° Saskatchewan Advisory Council on Grain Crops

. SHSA Board of Directors

o OH & S Committee

Booth Display
° Canada-Manitoba Crop Diversification Centre Annual Field Day, Carberry - July 28, 2009

. Western Crop Production Show, Saskatoon - Jan. 11-14, 2010

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10
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Field Crops

Lead: Terry Hogg, Co-lead: Don David, CSIDC
Crop Variety Trials

Western Canada Irrigated Canola Co-operative Trials
XNL1 and XNL2

Funded by the Canola Council of Canada and Agriculture and Agri-Food Canada, AESB

The canola co-operative trials were conducted on an irrigated site at CSIDC. The trials were
seeded on May 21. 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. Nitrogen was applied at 140 kg N/ha as 46-0-0 and phosphorus was
applied at 45 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. An application of Proline 490 SC
(prothioconazole) fungicide was applied at the early flowering stage for sclerotinia stem rot
(white mold) control. Yields were estimated by harvesting the entire plot. Twenty-three new
lines in the XNL1 trial and twenty-eight lines in the XNL2 trial were compared to the check
varieties 46A65 and Q2 (Tables 2 and 3).

Cool and dry growing conditions early in the growing season resulted in delayed emergence
and slow establishment of the trials. Most new lines had similar days to flower and maturity
compared to the checks but varied in height compared to the checks. Four entries in the XNL1
trial (0O8N787R, MB52142, V74015 and V74030) and one entry in the XNL2 trial (G8807) had
lodge ratings significantly greater than the average of the checks. Overall, lodge rating was
good for all entries. Disease incidence was minimal in both trials. As a result of the cool
growing conditions early in the growing season and an exceptionally warm fall period in
September yields were exceptionally high. All entries except one in the XNL1 trial (V74015) had
yield significantly greater than the check variety 46A65.

Prairie Canola Regional Variety Trials NL1 and NL2
Funded by the Canola Council of Canada and Agriculture and Agri-Food Canada, AESB

The PCVT canola regional trials were conducted on an irrigated site at CSIDC. The NL1 and
NL2 trials were seeded on May 21. 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. Nitrogen was applied at 140 kg N/ha as 46-0-0 and phosphorus was
applied at 45 kg P,0Os/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. An application of Proline 490 SC
(prothioconazole) fungicide was applied at the early flowering stage for sclerotinia stem rot
(white mold) control. Yields were estimated by harvesting the entire plot. Fourteen entries in
each trial were compared to the check varieties 5020 and 45H21. The NL1 trial had 12
Roundup-tolerant entries, 4 Liberty-tolerant entries and 1 Clearfield-tolerant entry. The NL2 trial
had 7 Roundup-tolerant entries, 4 Liberty-tolerant entries and 5 Clearfield-tolerant entries.

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10
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All entries in both trials had slightly greater days to flower compared to the average of the check
varieties 45H21 and 5020 (Tables 4 and 5). Days to maturity for all entries in both trials were
similar to the checks. In both trials plant height varied among the entries with three entries in
the NL1 trial (1852H, 30412-B6 and 9553) and six entries in the NL2 trial (5525 CL, 30522-C7,
5030, 5440, 5770 and 46P50) significantly taller than the check variety 45H21. Most entries in
both trials showed good lodge rating. Yields were generally high for all entries in both trials. All
entries in the NL1 trial except 1950 and 30412-B6 had yield significantly greater than the check
variety 45H21. Only two entries in the NL2 trial 5030 and 5440 had yield significantly greater
than the check variety 45H21. Three entries in the NL2 trial (1651H, 30423-C7 and 30522-C7)
had yield significantly less than the check variety 45H21.

Table 2. Yield and agronomic data for the 2009 Irrigated Canola Cooperative trial XNL1.
Lodge rating
Yield Flower Maturity Height (1=erect;
Entry (kg/ha) (days) (days) (cm) 5=flat)
46A65 (check) 4345 47 103 123 15
Q2 (check) 3845 52 103 119 1.1
08N419R 6040 47 102 127 1.4
08N775R 5834 48 102 129 1.1
08N787R 5789 47 102 124 1.8
08N799R 5652 48 101 127 1.1
08N805R 5402 48 101 130 15
08N825R 6720 47 102 138 15
08N826R 6354 46 102 132 1.4
08N828R 6069 47 102 140 1.0
G72522 5817 46 101 117 1.1
G72643 5658 48 101 121 1.4
G88002 5747 46 101 129 1.1
G88007 5499 46 102 120 1.0
G88061 5769 45 102 119 1.0
G88115 5798 45 102 122 1.6
G88124 5792 47 102 127 1.1
MB52142 5538 46 101 118 1.8
PHS08-573 6175 47 102 124 1.0
PHS08-575 5967 46 102 118 1.0
PHS08-581 5807 48 102 128 1.0
PHS08-583 6384 45 102 128 1.0
PHS08-678 6065 47 102 131 1.3
V74015 4708 47 103 122 2.1
V74030 5327 48 103 135 2.0
LSD (0.05) 586 1 1 8 0.5
CV (%) 7.3 1.8 0.7 4.5 27.3
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Table 3. Yield and agronomic data for the 2009 Irrigated Canola Cooperative trial XNL2.
Lodge rating
Yield Flower Maturity Height (1=erect;
Entry (kg/ha) (days) (days) (cm) 5=flat)
46A65 (check) 4653 47 103 118 1.4
Q2 (check) 4156 51 102 119 1.1
07H721 5253 50 103 125 1.0
07N152R 5706 47 103 117 1.1
07N154R 5720 47 103 125 1.0
07N280I 5166 47 102 120 1.0
07N292] 5416 48 102 113 1.0
07N869R 5835 48 103 122 1.0
07N871R 5623 49 103 122 1.0
08N452R 6019 47 102 118 1.1
08N554R 5599 47 103 124 1.3
08RHY/517 5584 48 102 114 1.4
08RHY/901 5673 48 102 122 1.0
G88006 5602 a7 103 118 11
G88058 5671 47 102 112 1.0
G88066 5850 47 102 110 1.3
G88075 5867 46 103 116 21
G88117 6029 47 102 117 1.4
G88607 5419 47 102 119 1.0
G88930 5755 47 102 112 1.3
PHS08-593 5698 48 102 118 1.0
PHS08-615 6428 49 102 131 1.0
PHS08-624 6296 49 102 133 1.0
PHS08-642 5986 48 102 121 1.0
PHS08-654 6019 50 103 127 1.0
PHS08-679 6067 49 102 131 1.0
PHS08-684 6069 48 102 113 1.0
PHS08-709 6214 48 102 123 1.0
PHS08-714 5764 53 102 139 1.0
V88131 5213 49 102 120 1.6
LSD (0.05) 547 1 1 7 0.4
CV (%) 6.6 1.9 0.4 4.4 21.4
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Table 4. Yield and agronomic data for the 2009 Irrigated Prairie Canola Variety Trial NL1.

Lodge rating

Yield Flower | Maturity | Height (1=erect;
Entry Type2 (kg/ha) (days) (days) (cm) 5=flat)

Clearfield-tolerant

45H73 HYB 5611 48 100 118 1.0

Liberty-tolerant

5020 (check) HYB 5903 45 99 119 1.3
8440 HYB 6074 46 103 115 1.0
9590 HYB 5846 a7 102 117 11
PHS07-526" HYB 5708 49 103 117 1.0

Roundup-tolerant

45H21 (check) HYB 5258 47 102 118 1.3
1852H HYB 5646 48 101 124 1.1
1950 HYB 5063 49 102 125 1.1
30412-B6 HYB 5192 48 101 126 1.4
45H26 HYB 5719 47 102 120 1.4
45H28 HYB 5834 47 102 123 1.3
71-45 RR HYB 6149 48 99 116 1.4
9553 HYB 6092 48 102 129 1.0
D3150 HYB 5945 47 101 118 1.1
D3151 HYB 5710 47 100 119 1.3
H6087 HYB 5078 47 102 123 1.1
v1037* HYB 5197 49 102 119 1.5
LSD (0.05) 450 1 1 6 NS®
CV (%) 5.6 1.5 0.6 3.6 25.7
! Specialty oil
> HYB = Hybrid

® not significant
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Table 5. Yield and agronomic data for the 2009 Irrigated Prairie Canola Variety Trial NL2.

Lodge rating
Yield Flower | Maturity | Height | (1=erect;

Entry Typel (kg/ha) (days) (days) (cm) 5=flat)
Clearfield-tolerant

45P70 HYB 5881 48 102 118 15
1651H HYB 4620 50 101 122 1.3
5525 CL (30611-C7) HYB 5622 49 102 131 1.0
30423-C7 SYN 5021 50 103 126 1.3
30522-C7 HYB 5120 50 103 131 1.0

Liberty-tolerant

5020 (check) HYB 6078 45 101 121 1.4
5030 HYB 6520 51 103 138 1.0
5440 HYB 6230 49 102 132 1.0
5770 (06RHY-674) HYB 5917 49 103 130 1.0
Roundup-tolerant
45H21 (check) HYB 5644 48 102 122 1.5
1956 SYN 5611 47 102 124 1.1
30214-C7 HYB 5640 48 102 125 1.0
46P50 HYB 6104 48 103 131 1.4
6020 RR (30408-C7) HYB 5460 46 103 120 1.1
6040 RR (30216-C7) HYB 5600 48 102 125 1.3
93HO1RR HYB 5314 50 102 124 1.6
LSD (0.05) 507 1 1 8 0.3
CV (%) 6.3 2.0 0.5 4.4 20.0

Y HYB = Hybrid; SYN = Synthetic
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Irrigated Canola Regional Variety Trial
Funded by the Irrigation Crop Diversification Corporation

The irrigated canola regional trials were conducted at four locations in the Outlook area. Each
site and soil type are as follows:

CSIDC (SW15-29-08-W3): Bradwell very fine sandy loam
CSIDC Off-station (NW12-29-08-W3): Asquith sandy loam
Pederson (NE20-28-07-W3): Elstow loam

Weiterman (SE16-31-07-W3): Bradwell very fine sandy loam

Canola varieties were tested for their agronomic performance under irrigation. Seeding dates
for the sites were: CSIDC May 21, CSIDC Off-station May 11, Pederson May 20 and Weiterman
May 12. Plot size was 1.5 m x 4.0 m. The seed was treated with Helix XTra (thiamethoxam,
difenoconazole, metalaxyl & fludioxonil) or Prosper FL (clothianidin, carbathiin, thiram &
metalaxyl) for seed borne disease and early season flea beetle control. All plots received 140
kg N/ha as 46-0-0 and 45 kg P,Os/ha as 12-51-0 except the Weiterman site where the plots
received 100 kg N/ha pre-plant banding and 100 Kg N/ha at seeding. All fertilizer applied at
seeding was side-banded. Weed control consisted of a spring pre-plant soil incorporated
application of granular Edge (ethalfluralin) supplemented by some hand weeding. As well, the
CSIDC, Pederson and Weiterman sites received a post-emergent tank-mix application of Muster
(75% ethametsulfuron-methyl) + Lontrel (clopyralid) + Poast (sethoxydim). All sites received an
application of Proline 490 SC (prothioconazole) fungicide at the early flowering stage for
sclerotinia stem rot (white mold) control. Yields were estimated by harvesting the entire plot.

Cool and dry growing conditions early in the growing season resulted in delayed emergence
and slow establishment of the trials. Days to flower, maturity, height and lodge rating varied
among the sites (Tables 6-8). At each site most varieties were similar in days to flower and
maturity to the check variety 45H21. There was considerable variation in plant height among
the varieties at each site. Some varieties have improved lodge rating compared to the check.

Yields varied among the sites. Most varieties had limited lodging and there was little disease
detected. Atthe CSIDC site none of the varieties had yield significantly greater than the check
variety 45H21. Six varieties at the CSIDC Off-station site (5030, 5440, 8440, 9590, 71-45 RR
and 83S01), eleven varieties at the Pederson site (45H73, 5440, 8440, 9590, 45H26, 45H28,
71-45 RR, 83S01, 9553, D3150 and v1037) and 2 varieties at the Weiterman site (71-45 RR
and 9553) had yield significantly greater than the check variety 45H21. Yields at the Weiterman
site were reduced due to moisture stress during late flower to early pod fill stage.

The results from these trials are used to update the irrigation variety database at CSIDC and
provide information to irrigators on the best canola varieties suited to irrigation conditions.
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Table 6. Yield and agronomic data for the 2009 Irrigated Canola Regional Trial, CSIDC
site.
Lodge rating
Yield Flower | Maturity Height (1=erect;

Variety Type® | (kg/a) | (days) | (days) (cm) 5=flat)
Clearfield-tolerant
1651H HYB 4418 50 101 122 1.9
45H73 HYB 6029 48 100 123 15
5525 CL HYB 5753 49 102 128 1.0
30423-C7 HYB 4978 50 103 127 1.0
Liberty-tolerant
1143" HYB 5455 49 103 125 1.3
5030 HYB 6064 50 102 132 1.0
5440 HYB 5671 49 101 122 1.0
5770 HYB 5677 47 103 125 1.0
8440 HYB 6152 48 102 117 1.0
9590 HYB 5668 47 102 123 11
84S01 LL SYN 4997 47 101 123 2.0
Roundup-tolerant
997 RR OoP 4823 48 101 127 1.0
1855H HYB 5606 48 102 128 14
4424 RR HYB 5347 47 103 126 1.6
45H21 (check) HYB 5662 47 101 122 1.6
45H26 HYB 6110 47 101 121 1.6
45H28 HYB 6164 47 102 130 15
45551 HYB 6107 46 101 117 1.6
46P50 HYB 5969 48 103 127 1.6
6020 RR HYB 5084 47 103 116 15
6040 RR HYB 5064 48 102 125 1.6
71-45 RR HYB 5756 48 99 117 1.8
83S01 SYN 4994 47 101 122 2.3
93H01 HYB 4923 49 101 128 2.1
9553 HYB 5691 47 101 128 1.8
9554 HYB 5575 47 101 127 1.0
D3150 HYB 5619 47 101 121 1.6
H6087 RR HYB 4985 47 102 125 1.3
Rugby OoP 4953 48 100 119 1.9
Vv1037* HYB 5802 48 103 130 2.4

LSD (0.05) | 570 2 2 Ns® 0.5

CV (%) 7.4 2.4 1.1 5.7 26.0

! Specialty oll

2HYB = Hybrid; SYN = Synthetic; OP = Open Pollinated
® not significant
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Table 7. Yield and agronomic data for the 2009 Irrigated Canola Regional Trial, CSIDC
Off-station site.
Lodge rating
Yield Flower | Maturity Height (1=erect;

Variety Type® | (kg/a) | (days) | (days) (cm) 5=flat)
Clearfield-tolerant
1651H HYB 4390 52 102 124 3.0
45H73 HYB 5517 52 102 122 2.2
5525 CL HYB 5631 53 105 131 1.8
30423-C7 HYB 5527 53 104 125 2.7
Liberty-tolerant
1143 HYB 5398 52 106 120 3.2
5030 HYB 6384 52 105 119 2.8
5440 HYB 6257 52 104 121 15
5770 HYB 5756 52 105 118 15
8440 HYB 5878 51 105 116 15
9590 HYB 5775 53 104 121 2.0
84S01 LL SYN 4494 52 104 116 3.7
Roundup-tolerant
997 RR oP 5110 53 104 123 2.0
1855H HYB 5528 53 105 125 2.5
4424 RR HYB 5034 54 105 119 2.5
45H21 (check) HYB 5121 52 105 116 3.2
45H26 HYB 5358 53 105 119 2.8
45H28 HYB 5560 52 104 126 2.8
45851 HYB 5250 50 101 121 2.0
46P50 HYB 4400 54 105 123 2.8
6020 RR HYB 5212 51 105 117 2.5
6040 RR HYB 5756 52 104 121 2.7
71-45 RR HYB 5794 54 103 117 2.7
83501 SYN 6024 52 104 117 3.3
93H01 HYB 4982 53 105 121 3.0
9553 HYB 5519 53 105 120 2.3
9554 HYB 5711 50 104 116 2.0
D3150 HYB 5585 52 103 125 3.2
H6087 RR HYB 4979 53 105 125 2.5
Rugby oP 4798 53 104 113 2.0
v1037" HYB 5373 53 105 115 3.8

LSD (0.05) | 638 2 1 Ns® 1.1

CV (%) 7.2 2.1 0.7 6.5 27.3

! Specialty oll

2HYB = Hybrid; SYN = Synthetic; OP = Open Pollinated
® not significant
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Table 8. Yield and agronomic data for the 2009 Irrigated Canola Regional Trial, Pederson
site.
Lodge rating
Yield Flower | Maturity Height (1=erect;

Variety Type® | (kg/a) | (days) | (days) (cm) 5=flat)
Clearfield-tolerant
1651H HYB 4433 53 107 130 1.3
45H73 HYB 5540 52 107 123 14
5525 CL HYB 5341 54 107 122 1.1
30423-C7 HYB 4779 54 108 124 1.0
Liberty-tolerant
1143" HYB 4830 54 107 113 11
5030 HYB 5447 54 107 133 1.0
5440 HYB 5592 53 108 121 1.0
5770 HYB 5322 54 108 125 1.0
8440 HYB 6379 52 108 120 1.0
9590 HYB 5632 53 107 125 1.0
84S01 LL SYN 4599 52 106 124 14
Roundup-tolerant
997 RR OoP 4330 53 107 118 1.0
1855H HYB 4552 53 107 122 1.3
4424 RR HYB 5138 55 107 127 1.3
45H21 (check) HYB 4985 54 108 127 1.6
45H26 HYB 5852 50 106 120 15
45H28 HYB 5544 51 107 127 14
45551 HYB 4971 52 104 119 1.8
46P50 HYB 5440 53 108 123 1.3
6020 RR HYB 5141 53 107 120 15
6040 RR HYB 5442 52 107 126 1.3
71-45 RR HYB 5626 52 105 122 1.2
83S01 SYN 5955 50 106 126 14
93HO01 HYB 4612 54 107 124 2.0
9553 HYB 5594 51 107 128 1.1
9554 HYB 5313 51 107 126 1.0
D3150 HYB 5607 53 106 125 1.3
H6087 RR HYB 5134 50 107 126 11
Rugby OoP 4444 53 106 109 1.6
V1037* HYB 5866 54 107 125 15

LSD (0.05) 763 3 1 9 0.4

CV(%) | 10.3 3.4 0.6 5.0 22.8

! Specialty oll

2HYB = Hybrid; SYN = Synthetic; OP = Open Pollinated
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Table 9. Yield and agronomic data for the 2009 Irrigated Canola Regional Trial,
Weiterman site.
Lodge rating
Yield Flower | Maturity Height (1=erect;

Variety Type® | (kg/a) | (days) | (days) (cm) 5=flat)
Clearfield-tolerant
1651H HYB 2860 57 104 107 1.3
45H73 HYB 4280 55 103 109 1.3
5525 CL HYB 4283 57 104 111 1.0
30423-C7 HYB 3799 58 105 115 1.0
Liberty-tolerant
1143" HYB 4281 56 105 103 1.3
5030 HYB 4290 56 105 111 1.0
5440 HYB 4081 54 104 102 1.0
5770 HYB 4322 55 105 107 1.0
8440 HYB 4279 54 105 102 1.0
9590 HYB 3992 56 105 107 1.3
84S01 LL SYN 3406 55 104 105 15
Roundup-tolerant
997 RR OP 3108 56 105 105 1.0
1855H HYB 3944 55 104 108 1.0
4424 RR HYB 3808 57 105 115 1.0
45H21 (check) HYB 4018 56 104 109 15
45H26 HYB 4390 55 105 106 1.0
45H28 HYB 4091 55 105 104 1.3
45551 HYB 3941 53 103 109 1.0
46P50 HYB 4257 57 105 116 1.0
6020 RR HYB 3182 55 105 105 1.0
6040 RR HYB 4064 57 105 111 1.0
71-45 RR HYB 4511 56 103 106 1.3
83s01 SYN 3897 55 104 108 15
93H01 HYB 4378 56 104 110 1.0
9553 HYB 4501 55 104 105 1.3
9554 HYB 3916 55 105 111 1.3
D3150 HYB 4370 55 103 108 1.0
H6087 RR HYB 3048 54 104 106 1.0
Rugby OoP 3130 56 105 102 2.0
V1037* HYB 3979 55 105 104 1.3

LSD (0.05) 473 1 1 7 0.4

CV (%) 8.5 1.6 0.7 4.8 27.6

! Specialty oll

2HYB = Hybrid; SYN = Synthetic; OP = Open Pollinated

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10



Field & Forage Crops | 20

Irrigated Flax Regional Variety Trial

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

The irrigated flax regional trials were conducted at four locations in the Outlook area. Each site
and soil type are as follows:

CSIDC (SW15-29-08-W3): Bradwell very fine sandy loam
CSIDC Off-station (NW12-29-08-W3): Asquith sandy loam
Pederson (NE20-28-07-W3): Elstow loam

Weiterman (SE16-31-07-W3): Bradwell very fine sandy loam

Flax varieties were tested for their agronomic performance under irrigation. The CSIDC and
CSIDC Off-station sites were seeded on May 11, the Pederson site on May 20 and the
Weiterman site on May 12. Plot size was 1.5 m x 4.0 m. All plots received 100 kg N/ha as 46-
0-0 and 45 kg P,0Os/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. In addition, the CSIDC and Weiterman
sites received a post-emergence application of Buctril M (bromoxynil/MCPA ester) + Poast
(sethoxydim). A pre-harvest application of Reglone (diquat) was applied to all trials to assist
plant desiccation and dry down. Yields were estimated by harvesting the entire plot.

Irrigated flax height and lodging rating varied among the sites (Tables 11-14). All varieties had
excellent lodging tolerance at all sites. Days to flower and maturity varied among the sites and
varieties. Generally, Bethune, Hanley and Prairie Grande were the earliest varieties to flower
while Prairie Blue was the latest maturing variety. Yields varied among the varieties and sites.
Highest yields were observed at the CSIDC and Weiterman sites. In general, Bethune and
Prairie Thunder showed consistent high yields across all sites.

The results from these trials are used to update the irrigation variety database at CSIDC and
provide information to irrigators on the best oilseed flax varieties suited to irrigation.
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Table 10. Yield and agronomic data for the 2009 Saskatchewan Variety Performance Group
Irrigated Flax Regional Trial, CSIDC site.

Lodging | Seed Test

Yield Flower | Maturity | Height | 1=erect; | weight weight

Variety (kg/ha) (days) (days) (cm) 9=flat (mg) (kg/hl)
CDC Bethune (check) 3648 58 127 60 1.0 6.9 68.2
CDC Mons 4054 61 124 60 1.0 6.2 67.6
CDC Sorrel 4224 60 125 66 1.0 7.7 67.8
Hanley 3213 58 126 58 1.0 6.8 68.6
Macbeth 4453 57 125 67 1.0 7.3 67.3
Prairie Blue 4412 59 128 69 1.0 6.2 67.8
Prairie Grande 2793 58 127 59 1.0 6.9 68.3
Prairie Thunder 3720 59 127 60 1.0 7.4 68.7
FP2242 4120 61 126 68 1.0 7.1 67.6
LSD (0.05) | 450 2 NSt 4 - 0.3 0.5
CV (%) 6.8 21 1.6 4.0 - 24 0.4

! hot significant

Table 11. Yield and agronomic data for the 2009 Saskatchewan Variety Performance Group
Irrigated Flax Regional Trial, CSIDC Off-station site.

Lodging | Seed Test

Yield Flower | Maturity | Height | 1=erect; | weight weight

Variety (kg/ha) (days) (days) (cm) 9=flat (mg) (kg/hl)
CDC Bethune (check) 3933 58 128 67 1.0 7.1 68.8
CDC Mons 3545 65 127 63 1.0 6.3 70.3
CDC Sorrel 2897 64 125 73 2.3 7.9 68.3
Hanley 3273 58 124 62 1.0 6.8 68.6
Macbeth 3727 59 123 69 1.0 7.5 65.4
Prairie Blue 3442 66 128 66 1.0 6.6 68.6
Prairie Grande 3503 58 125 60 1.0 7.0 69.0
Prairie Thunder 3524 60 127 62 1.0 7.6 69.8
FP2242 3221 65 127 73 2.3 7.0 68.4
LSD (0.05) | 556 4 2 4 1.1 0.3 NS!
CV (%) 9.3 34 0.9 3.8 47.0 2.6 3.2

! hot significant
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Table 12. Yield and agronomic data for the 2009 Saskatchewan Variety Performance Group
Irrigated Flax Regional Trial, Pederson site.

Lodging Seed Test

Yield Flower | Maturity | Height | 1=erect; | weight weight

Variety (kg/ha) (days) (days) (cm) 9=flat (mg) (kg/hl)
CDC Bethune (check) 4030 - 114 81 1.0 6.2 67.0
CDC Mons 3589 - 114 71 1.0 5.5 66.8
CDC Sorrel 3221 - 114 84 3.0 6.5 66.3
Hanley 3892 - 110 69 1.0 5.7 67.0
Macbeth 3439 - 113 76 1.0 6.3 65.8
Prairie Blue 3517 - 115 77 1.0 54 66.6
Prairie Grande 3364 - 112 68 1.0 5.9 67.0
Prairie Thunder 4153 - 113 75 1.0 6.2 67.5
FP2242 3175 - 113 79 1.0 5.8 65.5
LSD (0.05) | 434 - NS 5 0.9 0.3 0.6
CV (%) 7.0 - 1.3 4.0 47.2 25 0.6

! hot significant

Table 13. Yield and agronomic data for the 2009 Saskatchewan Variety Performance Group
Irrigated Flax Regional Trial, Weiterman site.

Lodging Seed Test

Yield Flower | Maturity | Height | 1=erect; | weight weight

Variety (kg/ha) (days) (days) (cm) 9=flat (mg) (kg/hl)
CDC Bethune (check) 4597 57 123 68 1.0 7.1 66.4
CDC Mons 4126 60 121 60 1.0 6.4 67.6
CDC Sorrel 4314 62 124 73 1.0 8.1 67.9
Hanley 3838 58 123 60 1.0 7.0 68.9
Macbeth 4247 59 123 67 1.0 7.7 67.5
Prairie Blue 4295 60 123 67 1.0 6.5 68.4
Prairie Grande 4089 58 122 59 1.0 7.3 69.0
Prairie Thunder 4468 57 125 63 1.0 7.8 68.6
FP2242 5100 62 122 73 1.0 7.4 67.4
LSD (0.05) | 536 1 NSt 4 ) 0.2 1.1
CV (%) 7.1 0.9 1.5 3.7 - 1.3 1.0

! hot significant
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Irrigated Wheat Regional Variety Trial
Funded by the Irrigation Crop Diversification Corporation

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

CSIDC (SW15-29-08-W3): Bradwell very fine sandy loam
CSIDC Off-station (NW12-29-08-W3): Asquith sandy loam
Pederson (NE20-28-07-W3): Elstow loam

Weiterman (SE16-31-07-W3): Bradwell very fine sandy loam

Wheat varieties for the different market classes were tested for their agronomic performance
under irrigation. The CSIDC, CSIDC Off-station, Pederson and Weiterman sites were seeded
on May 14, 11, 12 and 12, respectively. 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. All plots received 140 kg N/ha as 46-0-0 and 45 kg
P,Os/ha as 12-51-0 except the Weiterman site where the plots received 100 kg N/ha pre-plant
banding and 100 Kg N/ha at seeding. Weed control consisted of a post-emergence application
of Puma (fenoxaprop-p-ethyl) + Assert (imazamethabenz) + Refine (thifensulfuron methyl +
tribenuron methyl) at the CSIDC, CSIDC Off-station and Weiterman sites and Puma
(fenoxaprop-p-ethyl) + Estaprop Plus (dichloroprop + 2,4-D) at the CSIDC Off-station site. As
well, the Weiterman site also received a post-emergence application of Tropotox Plus (MCPA +
MCPB). An application of Proline 490 SC (prothioconazole) fungicide was applied at the early
flag leaf stage for suppression of leaf diseases. Yields were estimated by harvesting the entire
plot.

Irrigated wheat yield, maturity, height and lodge rating varied among market classes and sites
(Tables 14-17). Consistent high yields across all sites were observed for CPS and CWSWS
wheat market classes. CDC Abound was the highest yielding CWRS wheat variety at the
CSIDC and CSIDC Off-station sites while Superb and Unity VB were the highest yielding CWRS
wheat varieties at the Pederson and Weiterman sites respectively. The CWAD, CWES and
CWSWS market classes took a longer time to head out. The CWAD market class varieties
required the longest time to reach maturity. The CWES market class varieties were taller than
varieties in the other market classes. The CWRS, CWAD and CWES market class varieties
tended to lodge to a greater extent than the other market class varieties, however lodging was
generally not an issue for any of the varieties across all sites. Highest protein values were
observed for the CWRS and CWAD market class varieties while the lowest protein values were
observed for the CWSWS market class varieties. Largest seed size was observed for the
CWAD and CWES market class varieties.

The results from these trials are used to update the irrigation variety database at CSIDC and
provide information to irrigators on the best wheat varieties suited to irrigation conditions.
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Western Canada Soft White Spring Wheat Co-operative Trial
Funded by Agriculture and Agri-Food Canada, AESB
Co-investigator: Dr. H. Randhawa, AAFC Lethbridge Research Centre

The Western Canada Soft White Spring Wheat Co-operative trial was seeded on May 12. Plot
size was 1.5 m x 4.0 m. All plots received 120 kg N/ha as 46-0-0 and 45 kg P,Os/ha as 12-51-0
as a side band application during the seeding operation. Weed control consisted of a post-
emergent application of Puma (fenoxaprop-p-ethyl) + Assert (imazamethabenz) + Refine
(thifensulfuron methyl + tribenuron methyl) supplemented by some hand weeding. An
application of Proline 490 SC (prothioconazole) fungicide was applied at the early flag leaf stage
for suppression of leaf diseases. Yields were estimated by harvesting the entire plot.

The new lines SWS405 and SWS408 had yield significantly greater than the check variety, AC
Andrew (Table 18). AC Reed, Bhishaj and the new line SWS405 were the earliest entries to
head. Most new lines were slightly taller than the check. None of the entries showed any signs
of lodging. Days to maturity were similar to the check variety with only three new entries
(SWS408, 08-PR610 and 08-PR707) maturing slightly later than AC Andrew. All new lines had
seed weight and test weight significantly greater than the check variety.

The results from this trial are used to assist in the registration decision process for new
proposed Canada Western Soft White Spring Wheat varieties.

Saskatchewan Variety Performance Group
Irrigated Wheat, Triticale and Barley Regional Variety Trials

Funded by the Saskatchewan Variety Performance Group and
Agriculture and Agri-Food Canada, AESB

Co-investigators: Dr. R. Depauw, AAFC, Semiarid Prairie Agriculture Research Centre;
Dr. H. Randhawa, AAFC, Lethbridge Research Centre;
Dr. B. Rossnagel, Crop Development Centre, U of S

The Saskatchewan Variety Performance Group (SVPG) wheat regional and barley regional
trials were seeded on May 12 and May 20 respectively. Plot size was 1.5 m x 4.0 m. All plots
received 120 kg N/ha as 46-0-0 and 45 kg P,Os/ha as 12-51-0 as a side band application
during the seeding operation. Separate trials were conducted for common wheat (CWRS and
CWHW), high yield wheat (CWSWS, GP, CPS and CWES), durum wheat (CWAD) and soft
white wheat (CWSWS) market classes, triticale and 2-row and 6-row barley. Weed control
consisted of a post-emergent application of Puma (fenoxaprop-p-ethyl) + Assert
(imazamethabenz) + Refine (thifensulfuron methyl + tribenuron methyl) supplemented by some
hand weeding. An application of Proline 490 SC (prothioconazole) fungicide was applied at the
early flag leaf stage for suppression of leaf diseases to all wheat trials. Yields were estimated
by harvesting the entire plot.

Common Wheat (CWRS and CWHW)
All varieties except 5602HR, 5603HR and Stettler had days to heading less than the check AC
Barrie (Table 19). CDC Abound and Glenn were the latest maturing varieties. Most other

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10



Field & Forage Crops | 25

varieties had maturity similar to the check AC Barrie. Most varieties in the common wheat trial
(CWRS and CWHW) except Shaw and BW881 were shorter than or of similar height to AC
Barrie. The new varieties Carberry and Shaw were the shortest varieties. Lodging was not an
issue as all varieties remained upright throughout the growing season. Alvena, CDC Abound
and BW881 had seed size just slightly larger than AC Barrie while 5603HR, Fieldstar VB and
BW880 had the smallest seed size. Glenn wheat had the highest test weight. All other varieties
had test weight similar to the check. CDC Abound was the highest yielding variety and the only
variety with yield significantly higher than the check AC Barrie. Carberry and 5602HR were the
only varieties that yielded significantly less than AC Barrie. Two of the new varieties Shaw and
BW883 in addition to the previously registered varieties Fieldstar VB, Goodeve VB and Unity VB
have resistance to wheat midge through the introduction of the Sm1 gene. The varieties CDC
Abound, WR859CL and PT575 are tolerant to the Clearfield herbicides Adrenalin SC and
Altitude FX.

High Yield Wheat (CPS, CWES and CWSWS)

In the high yield wheat trial the General Purpose varieties GP003 and Minnedosa headed
sooner than the check variety AC Barrie (Table 20). All other varieties headed similar to AC
Barrie. AC Andrew, Sadash and GP010 had significantly greater days to maturity than the
check AC Barrie. The CWES entries Burnside and Glencross VB were significantly taller than
the check variety AC Barrie while the CWSWS wheat varieties AC Andrew and Sadash were
significantly shorter than AC Barrie. All varieties had good lodge tolerance. The varieties
5700PR, HY682, Sadash, GP003 and GP010 all had yield significantly higher than AC Barrie.
AC Barrie had protein higher than all varieties. The CWSWS varieties AC Andrew and Sadash
had the lowest protein. Seed weight was generally highest for the CWES and GP varieties
while the CWSWS varieties had the lowest seed weight. The CPS varieties had seed weight
similar to the check. There was no significant difference in test weight among the varieties. The
new CPS variety HY682 has resistance to wheat midge through the introduction of the Sm1
gene.

Durum Wheat (CWAD)

Durum Wheat Regional trials were conducted at the CSIDC and CSIDC Off-station sites. Four
new varieties were compared to the check Strongfield. There were no significant differences in
yield among the varieties at both sites (Table 21). Brigade and CDC Verona headed later than
Strongfield at the CSIDC site while Brigade headed later than Strongfield at the CSIDC Off-
station site. CDC Verona was the latest maturing variety at both sites. Brigade was significantly
taller than Strongfield at the CSIDC site. There were no significant differences for plant height
at the CSIDC Off-station site. Enterprise lodged to a greater extent than all other varieties at the
CSIDC site. All varieties had similar lodge rating at the CSIDC Off-station site. Brigade, CDC
Verona and Eurostar had significantly higher seed weight compared to the check Strongfield.
Test weight was similar for all varieties compared to the check. CDC Verona and Enterprise are
regular strength gluten CWAD varieties, while Brigade and Eurostar are high gluten strength
CWAD varieties.

Soft White Wheat (CWSWS)

AC Meena, AC Nanda and Sadash had the longest days to heading and were the latest
maturing varieties (Table 22). All varieties were significantly shorter than the check AC Barrie.
Lodging was not an issue in this trial as all varieties stood erect throughout the growing season.
Bhishaj, Sadash and the new entry SWS389 had similar yield which was significantly higher
than AC Nanda and AC Reed. None of the varieties had yield significantly different from the
check AC Barrie. All soft white spring varieties had protein and seed weight significantly less
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than the check AC Barrie. AC Meena and AC Reed had significantly lower seed weight than AC
Barrie. AC Reed was the only variety that had significantly lower test weight than the check AC
Barrie.

Tritcale Yield Trial

In the triticale yield trial, four triticale varieties were compared to a high yielding feed wheat and
AC Barrie in their agronomic performance under irrigated conditions. All varieties except Tyndal
yielded significantly higher than the check AC Barrie (Table 23). All triticale varieties headed
sooner but took longer to mature than AC Barrie. The Eastern Feed Wheat Hoffman was the
latest to head and took the longest to mature of all entries. All entries were taller than AC Barrie
but showed no difference in lodging. Lodging was not an issue as all entries stood very well
throughout the growing season. Protein content for the triticale varieties was significantly less
then the feed wheat Hoffman which in turn was significantly less than the CWRS wheat AC
Barrie. Only Hoffman had a significantly higher seed weight than the check AC Barrie.
Pronghorn was the only variety that had seed weight less than AC Barrie. All triticale varieties
had test weight significantly less than AC Barrie and Hoffman.

Barley (2-Row and 6-Row)

Results for the 2-row and 6-row barley trials are shown in Tables 24 and 25 respectively. AC
Metcalfe was used as the check for both the 2-row trial and CDC Clyde was used as the check
for the 6-row barley trial. The 2-row test consisted of 12 malt varieties, 16 feed varieties and 6
hulless varieties while the 6-row test consisted of eight malt varieties and six feed varieties.

In the 2-row trial all entries except the feed varieties Busby and CONLON had days to heading
greater than the check variety AC Metcalfe (Table 24). Three malt varieties (Merit 16, Merit 57
and Newdale), two feed varieties (CDC Cowboy and Ponoka) and four hulless varieties (CDC
Carter, CDC ExPlus, CDC McGwire and Millhouse) had days to maturity significantly greater
than the check AC Metcalfe. The feed variety CONLON was the earliest maturing variety. The
feed variety CDC Cowboy was the tallest while McLeod was the shortest variety. All varieties
had lodge rating less than or equal to the check AC Metcalfe. Lodging was not an issue as
most varieties remained upright throughout the growing season. One malt variety (CDC
Meredith) and two feed varieties (CDC Austenson and Champion) had yield significantly greater
than the check with the feed variety Champion having the highest overall yield. CDC Meredith
was the highest yielding 2-row malt variety. All hulless varieties tested (CDC Carter, CDC
ExPlus, CDC McGwire, Enduro, HB705 and Millhouse) had yield significantly lower than the
check variety AC Metcalfe. Two malt varieties and eight feed varieties had seed size
significantly larger than the check variety AC Metcalfe. Only one variety had seed weight less
than the check (CDC Carter). The feed variety CDC Cowboy had the highest seed weight while
the hulless variety CDC Carter had the lowest seed weight. One malt variety (CDC Landis), five
feed varieties (Busby, CDC Austenson, CDC Trey, CONLON and TR07728) and all hulless
varieties tested had test weight greater than the check. The test weight of all hulless varieties
was significantly greater than all the malt and feed varieties tested. Protein content was
significantly greater than the check variety AC Metcalfe for one malt variety (Norman), one feed
variety (Mcleod) and four hulless varieties (CDC Carter, CDC McGwire, Enduro and Millhouse).
Five malt (Bentley, Calder, CDC Copeland, CDC Reserve and Major), three feed (CDC
Austenson, CDC Coalition and CONLON) and one hulless variety (CDC ExPlus) had protein
content significantly less than the check. The hulless variety CDC ExPlus had the lowest overall
protein content. CDC ExPlus and HB705 are hulless malting varieties.
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In the 6-row trial the malt variety CDC Mayfair was the highest yielding 6-row variety tested
while CDC Battleford was the lowest 6-row variety tested (Table 25). Chigwell was the highest
yielding 6-row feed variety. There were no significant yield differences among all varieties.
CDC Battleford, CDC Laurence and Sundre required a greater number of days to reach heading
as compared to the check variety CDC Clyde. All other varieties had similar days to heading as
the check. All 6-row varieties tested matured slightly later than the check variety. The malt
varieties had similar lodge rating as the check while the feed varieties had lodge rating slightly
greater than the check. However, lodging was not an issue as all varieties stood reasonably
well throughout the growing season. Two malt varieties (CDC Kamsack and Lacey) and one
feed variety (SR420) had seed size significantly greater than the check CDC Clyde while one
malt variety (CDC Battleford) and two feed varieties (Manny and Trochu) had seed size
significantly lower than the check. Lacey was the only variety that had test weight significantly
greater than the check. Two malt varieties (CDC Battleford and CDC Laurence) and four feed
varieties (Chigwell, Manny, Sundre and Trochu) had seed weight significantly less than the
check. Protein content was significantly higher than the check variety for one malt variety
(Lacey) and two feed varieties (Manny and Trochu). All other varieties had protein content
similar to the check.

The results from these SVPG wheat and barley trials are used to update the irrigation variety
database at CSIDC and provide information to irrigators on the best wheat and barley varieties
suited to irrigation conditions.
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Table 14. Yield and agronomic data for the 2009 Irrigated Wheat Variety trial, CSIDC site.

Yield Lodging Seed Test
Yield % of Heading Maturity Height | (1=erect; | Protein | weight | weight
Variety (kg/ha) | AC Barrie (days) (days) (cm) 9=flat) (%) (mg) (kg/hl)
Canada Western Red Spring (CWRS)
AC Barrie 9056 100 63 113 98 25 14.9 39.6 79.7
5602HR 8556 94 61 113 94 25 14.9 35.0 79.7
Alvena 9121 101 60 112 97 2.8 15.5 40.9 78.7
CDC Abound 9911 109 60 117 91 1.0 14.6 39.1 79.2
CDC Alsask 8543 94 59 111 97 25 15.2 38.6 77.5
CDC Go 9044 100 56 110 90 1.0 14.2 40.7 78.6
Fieldstar VB' 9100 100 59 112 96 2.0 14.6 33.5 79.6
Goodeve VB 8905 98 58 112 94 1.8 14.7 39.5 78.6
KANE 8864 98 57 112 90 15 14.5 38.2 78.5
Lillian 8306 92 64 113 100 2.3 15.3 38.8 78.8
Stettler 9511 105 64 114 98 1.3 15.1 37.0 79.9
Superb 9475 105 60 113 85 1.0 14.2 40.7 79.6
Unity VB" 9159 101 59 110 94 2.0 14.3 36.1 80.1
Waskada 9148 101 58 113 100 1.3 15.1 40.6 78.5
Canada Western Hard White Spring (CWHW)
Snowbird 8271 91 60 113 100 1.8 14.8 33.9 79.3
Snowstar 9163 101 57 112 89 1.0 13.4 32.3 81.6
Canada Western Amber Durum (CWAD)
Brigade 9298 103 65 117 96 1.0 14.4 45.9 78.6
CDC Verona 9321 103 65 123 91 1.0 14.6 46.7 775
Eurostar 9127 101 63 116 92 1.3 14.4 46.3 80.0
Strongfield 9308 103 64 116 89 1.0 14.6 455 78.6
Canada Prairie Spring — Red (CPS-R)
AC Crystal 9653 107 62 113 84 1.0 12.1 38.3 79.5
5702PR 9454 104 61 111 86 1.0 13.0 39.3 76.5
Canada Prairie Spring — White (CPS-W)
AC Vista 9533 105 59 115 88 2.0 12.6 42.3 77.9
Snowhite 476 8661 96 62 112 80 1.0 12.4 40.4 80.1
Canada Western Extra Strong (CWES)
Burnside 8202 91 65 114 106 1.3 14.2 46.8 79.9
CDN Bison (ES101) 9204 102 63 115 90 1.0 14.2 42.9 79.5
Glencross VB' 9073 100 62 113 102 2.3 14.7 42.3 78.6
Canada Western Soft White Spring (CWSWS)
AC Andrew 10036 111 65 117 84 1.0 11.7 34.4 77.3
Bhishaj 9961 110 63 115 85 1.0 11.2 34.2 78.4
Sadash 9978 110 65 116 87 1.0 11.0 35.6 80.0
LSD (0.05) 707 - 2 3 7 0.6 0.3 15 1.6
CV (%) 5.5 - 2.0 21 53 27.6 1.8 2.7 15

! Varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%). Refuge varieties to be used
include AC Intrepid for Goodeve VB, Waskada for Unity VB and Fieldstar VB and Burnside for Glencross VB
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Table 15. Yield and agronomic data for the 2009 Irrigated Wheat Variety trial, CSIDC Off-station site.

Yield Lodging Seed Test
Yield % of Heading Maturity Height | (1=erect; | Protein | weight | weight
Variety (kg/ha) | AC Barrie (days) (days) (cm) 9=flat) (%) (mg) (kg/hl)
Canada Western Red Spring (CWRS)
AC Barrie 7831 100 63 114 103 1.8 15.1 38.9 79.7
5602HR 7799 100 63 115 100 1.3 15.5 34.5 78.6
Alvena 7681 98 61 113 100 1.8 15.8 41.0 80.4
CDC Abound 8435 108 61 117 93 1.0 15.2 38.2 79.0
CDC Alsask 7055 90 61 114 107 2.0 14.7 40.0 78.2
CDC Go 7732 99 58 115 95 1.3 14.8 40.8 77.8
Fieldstar VB' 7716 99 60 113 104 1.8 14.9 33.1 79.2
Goodeve VB 7757 99 61 113 102 1.0 15.2 39.1 78.3
KANE 7528 96 59 114 95 1.0 14.7 37.3 80.1
Lillian 7136 91 65 114 105 2.0 15.6 38.2 78.5
Stettler 7983 102 62 115 100 1.0 15.6 35.6 79.9
Superb 8258 105 62 117 97 1.0 14.9 39.6 78.3
Unity VB' 8330 106 60 113 103 2.3 14.7 36.4 79.7
Waskada 7440 95 59 114 107 1.8 15.5 37.4 78.9
Canada Western Hard White Spring (CWHW)
Snowbird 7396 94 61 114 102 1.8 14.6 36.6 78.6
Snowstar 7691 98 60 114 92 1.0 13.7 31.4 81.4
Canada Western Amber Durum (CWAD)
Brigade 8384 107 68 126 106 1.3 15.4 42.2 77.6
CDC Verona 8987 115 66 129 104 1.0 15.5 45.2 77.6
Eurostar 8781 112 65 125 104 2.3 15.1 45.7 79.4
Strongfield 8464 108 66 125 100 1.0 15.7 46.3 78.5
Canada Prairie Spring — Red (CPS-R)
AC Crystal 8609 110 63 116 90 1.0 12.5 36.5 78.5
5702PR 8694 111 64 116 95 1.0 14.4 37.9 75.6
Canada Prairie Spring — White (CPS-W)
AC Vista 8358 107 61 115 96 1.0 12.9 39.5 76.7
Snowhite 476 8600 110 63 115 93 1.0 12.7 37.2 78.8
Canada Western Extra Strong (CWES)
Burnside 7227 92 65 115 113 15 14.6 454 79.3
CDN Bison (ES101) 8039 103 64 118 99 1.0 15.0 43.8 78.4
Glencross VB' 7625 97 61 115 112 25 14.4 40.0 78.5
Canada Western Soft White Spring (CWSWS)
AC Andrew 8964 114 64 117 93 1.0 11.7 33.6 75.7
Bhishaj 8958 114 61 116 96 1.0 11.5 33.9 76.4
Sadash 8107 104 64 117 95 1.0 11.5 31.9 77.1
LSD (0.05) 596 - 2 1 4 0.5 0.6 15 0.8
CV (%) 5.3 - 1.9 0.6 2.8 23.6 2.7 2.7 0.7

! varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%). Refuge varieties to be used
include AC Intrepid for Goodeve VB, Waskada for Unity VB and Fieldstar VB and Burnside for Glencross VB
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Table 16. Yield and agronomic data for the 2009 Irrigated Wheat Variety trial, Pederson site.

Yield Lodging Seed Test
Yield % of Heading Maturity | Height | (1=erect; | Protein | weight | weight
Variety (kg/ha) | AC Barrie (days) (days) (cm) 9=flat) (%) (mg) (kg/hl)
Canada Western Red Spring (CWRS)
AC Barrie 9100 100 59 114 86 1.0 14.9 39.3 76.5
5602HR 8758 96 58 118 88 1.0 14.9 41.0 76.9
Alvena 8415 92 56 113 89 2.0 155 44.5 79.4
CDC Abound 8945 98 59 120 83 1.0 14.6 43.1 76.7
CDC Alsask 8001 88 56 114 89 2.0 15.2 37.6 73.5
CDC Go 8824 97 55 115 86 1.0 14.6 41.0 77.9
Fieldstar VB' 9109 100 57 114 92 1.8 14.8 37.2 74.5
Goodeve VB 8466 93 56 114 86 1.3 15.1 38.1 79.6
KANE 8824 97 56 116 87 1.0 14.8 42.3 80.2
Lillian 8081 89 61 114 89 2.0 14.9 40.2 77.9
Stettler 8751 96 60 119 88 1.0 15.5 39.8 78.8
Superb 9608 106 58 120 85 1.0 14.2 42.8 73.4
Unity VB* 8956 98 57 115 90 1.3 14.4 39.6 77.0
Waskada 8922 98 55 115 90 1.0 15.2 42.4 80.7
Canada Western Hard White Spring (CWHW)
Snowbird 8747 96 57 114 93 1.0 14.4 38.3 79.8
Snowstar 8893 98 57 114 81 1.0 135 34.4 80.7
Canada Western Amber Durum (CWAD)
Brigade 9490 104 61 121 88 1.0 14.5 51.4 80.5
CDC Verona 8183 90 61 122 82 1.0 14.4 48.6 79.0
Eurostar 8945 98 60 121 89 1.0 14.4 50.7 78.5
Strongfield 9269 102 62 121 87 1.0 15.2 49.3 80.3
Canada Prairie Spring — Red (CPS-R)
AC Crystal 9930 109 59 117 79 1.3 125 41.6 79.9
5702PR 9124 100 59 114 85 1.0 13.6 39.0 74.6
Canada Prairie Spring — White (CPS-W)
AC Vista 9930 109 57 114 84 1.0 13.0 47.0 77.1
Snowhite 476 9491 104 59 118 80 1.0 125 41.5 80.1
Canada Western Extra Strong (CWES)
Burnside 8983 99 60 114 95 2.0 13.9 46.7 76.5
CDN Bison (ES101) 9520 105 60 119 88 1.0 14.1 45.8 78.0
Glencross VB' 8553 94 57 116 97 2.0 13.9 45.9 76.6
Canada Western Soft White Spring (CWSWS)
AC Andrew 9659 106 63 120 84 1.0 11.6 34.9 77.4
Bhishaj 9634 106 58 119 81 1.0 11.5 36.5 77.4
Sadash 10313 113 62 120 82 1.0 10.8 37.2 75.7
LSD (0.05) 671 - 1 2 5 0.3 0.2 1.3 3.6
CV (%) 5.3 - 1.6 1.0 4.1 15.0 11 2.3 3.3

! Varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%). Refuge varieties to be used
include AC Intrepid for Goodeve VB, Waskada for Unity VB and Fieldstar VB and Burnside for Glencross VB
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Table 17. Yield and agronomic data for the 2009 Irrigated Wheat Variety trial, Weiterman site.

Yield Lodging Seed Test
Yield % of Heading Maturity Height | (1=erect; | Protein | weight weight
Variety (kg/ha) | AC Barrie (days) (days) (cm) 9=flat) (%) (mg) (kg/hl)
Canada Western Red Spring (CWRS)
AC Barrie 9500 100 63 118 105 1.3 15.5 38.9 78.8
5602HR 8736 92 61 120 99 1.0 15.4 36.8 78.2
Alvena 9246 97 61 115 103 1.8 16.2 40.3 79.3
CDC Abound 9483 100 60 121 94 1.0 15.4 41.3 78.4
CDC Alsask 8591 90 61 116 105 2.3 15.7 35.9 77.2
CDC Go 9309 98 57 116 98 1.3 15.1 415 78.0
Fieldstar VB' 9560 101 58 116 104 2.0 15.4 34.5 78.8
Goodeve VB 9040 95 59 116 100 1.0 15.8 39.3 77.7
KANE 8321 88 57 117 95 1.0 15.2 35.4 78.4
Lillian 8861 93 64 116 102 2.3 15.6 38.3 77.3
Stettler 9226 97 62 119 97 1.3 16.1 36.0 78.4
Superb 9502 100 59 120 97 1.0 15.2 40.7 78.0
Unity VB" 9984 105 59 117 104 2.0 15.1 35.7 79.2
Waskada 8481 89 56 117 103 1.8 16.0 36.5 775
Canada Western Hard White Spring (CWHW)
Snowbird 8542 90 61 118 103 1.8 15.0 37.7 78.8
Snowstar 9623 101 58 117 91 1.0 13.9 34.5 80.9
Canada Western Amber Durum (CWAD)
Brigade 9543 100 64 126 103 1.3 15.7 49.6 77.4
CDC Verona 8988 95 64 126 95 1.0 15.5 475 78.5
Eurostar 9667 102 62 125 104 23 15.3 47.5 79.3
Strongfield 9414 99 64 125 95 1.0 16.3 48.0 78.6
Canada Prairie Spring — Red (CPS-R)
AC Crystal 10375 109 62 119 92 1.0 13.0 435 78.6
5702PR 10135 107 62 121 95 25 14.4 415 76.5
Canada Prairie Spring — White (CPS-W)
AC Vista 10328 109 59 121 96 15 13.3 45.3 77.2
Snowhite 476 10667 112 63 120 93 1.0 13.1 41.9 78.5
Canada Western Extra Strong (CWES)
Burnside 8924 94 64 118 109 1.8 14.6 44.9 78.9
CDN Bison (ES101) 9925 104 63 121 100 1.3 14.4 47.5 78.6
Glencross VB' 8991 95 61 117 109 2.3 14.4 39.0 77.8
Canada Western Soft White Spring (CWSWS)
AC Andrew 10631 112 64 122 92 1.0 11.8 36.3 76.7
Bhishaj 10493 110 62 122 94 1.0 11.8 38.4 76.9
Sadash 10778 113 66 122 98 1.0 11.3 37.7 78.6
LSD (0.05) 473 - 1 1 3 0.6 0.5 1.9 0.8
CV (%) 35 - 14 0.7 2.4 31.0 2.3 3.3 0.7

! varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%). Refuge varieties to be used
include AC Intrepid for Goodeve VB, Waskada for Unity VB and Fieldstar VB and Burnside for Glencross VB
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Table 18. 2009 Soft White Spring Wheat Irrigated Coop Variety trial, CSIDC site.
Yield Lodging Seed Test
Yield % of Heading | Maturity | Height | (1=erect; Protein weight weight
Variety (kg/ha) | AC Andrew | (days) (days) (cm) 9=flat) (%) (mg) (kg/hl)
AC Andrew (SWS241) 9124 100 63 114 82 1.0 11.6 37.3 78.5
AC Meena (SWS234) 8874 97 65 114 83 1.0 11.3 36.8 78.6
AC Nanda (SWS179) 8779 96 66 116 87 1.0 12.3 37.5 81.1
AC Reed (SWS87) 8097 89 59 112 72 1.0 11.1 37.9 79.4
Bhishaj (SWS285) 9475 104 61 113 83 1.0 11.3 39.1 79.4
Sadash (SWS349) 9791 107 65 114 82 1.0 11.0 39.8 80.6
SWS405 10555 116 61 114 81 1.0 11.2 45.0 79.5
SWS406 9317 102 64 114 86 1.0 11.2 41.6 79.7
SWS408 10485 115 64 115 89 1.0 11.1 44.0 79.6
SWS410 9953 109 64 114 87 1.0 11.1 44.0 79.6
SWS411 9432 103 63 114 88 1.0 11.2 43.8 79.5
08-PR1120 8978 98 65 114 79 1.0 11.1 43.0 81.2
08-PR2422 8278 91 64 114 79 1.0 12.2 40.2 79.4
08-PR610 8653 95 63 115 83 1.0 11.5 41.2 80.9
08-PR707 9487 104 66 117 89 1.0 12.0 39.6 81.7
08-PR920 9386 103 64 114 92 1.0 11.9 40.4 80.7
LSD (0.05) 913 - 2 2 7 - 0.2 1.7 0.7
CV (%) 6.9 - 2.0 1.1 6.1 - 1.1 3.0 0.6
Table 19. Saskatchewan Variety Performance Group 2009 Irrigated CWRS Wheat Regional Variety trial, CSIDC site.
Yield Lodging Seed Test
Yield % of AC Heading Maturity Height (1=erect; Protein | Weight | Weight
Variety (kg/ha) Barrie (days) (days) (cm) 9=flat) (%) (mg) (kg/hl)
AC Barrie (BW661) 9187 100 61 113 96 1.0 15.2 44.6 80.5
5602HR (BW297) 8372 91 62 114 95 1.3 15.6 41.4 79.8
5603 HR ( BW388) 9330 102 63 113 93 1.3 15.0 39.9 80.9
Alvena (PT213) 9183 100 59 112 95 1.7 16.0 46.3 80.9
Shaw (BW394) 8843 96 61 114 101 1.3 14.8 42.4 79.7
Carberry (BW874) 8172 89 57 115 82 1.0 14.8 42.9 80.7
Muchmore (BW875) 8682 95 57 113 81 1.0 14.3 42.3 79.6
CDC Abound (BW824) 9765 106 59 116 89 1.1 15.1 45.6 79.7
Fieldstar VB' (BW365) 8943 97 60 113 94 1.3 15.1 39.4 79.4
Glenn ( BW406) 8906 97 57 117 91 1.0 15.3 42.9 82.7
Goodeve VB" (BW841) 8986 98 58 112 94 1.0 15.6 44.1 79.3
KANE (BW342) 8758 95 59 114 88 1.3 15.0 43.4 80.0
Snowstar (BW315a) 9240 101 58 113 89 1.0 13.9 354 81.4
Stettler (BW867 ) 9455 103 63 114 89 1.0 15.5 41.1 80.5
Unity VB™ (BW362) 9637 105 60 114 95 1.7 14.9 42.1 80.4
Waskada (BW357) 8986 98 57 113 97 2.0 15.5 44.3 79.4
WR859CL (BW859) 8862 96 55 113 87 1.7 15.3 40.5 79.8
BW878 9583 104 56 112 93 1.0 15.0 42.4 80.1
BW880 8990 98 60 113 91 1.0 14.8 39.3 80.0
BW3881 9358 102 60 113 100 1.0 15.2 45.3 79.7
BW883 9502 103 58 112 93 1.0 14.6 41.9 80.0
PT575 9532 104 60 112 98 2.3 15.3 41.6 79.8
LSD (0.05) 518 - 1 1 5 0.7 0.3 1.4 0.6
CV (%) 3.5 - 1.4 0.8 3.1 32.0 1.1 2.0 0.5

! Varietal blend — wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%). Refuge varieties to be used include AC
Intrepid for Goodeve VB and Waskada for Unity VB and Fieldstar VB.
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Table 20. Saskatchewan Variety Performance Group 2009 Irrigated High Yield Wheat Regional Variety trial, CSIDC site.
Yield Lodging Seed Test
Yield % of Heading | Maturity | Height | (l1=erect; | Protein | weight | weight
Variety (kg/ha) | AC Barrie | (days) (days) (cm) 9=flat) (%) (mg) (kg/hl)
CWRS
AC Barrie (BW661) | 8403 | 100 | 63 | 1123 | 93 | 10 | 153 | 434 80.6
CPS
5702PR (HY977) 10035 119 62 113 87 1.3 13.3 45.5 77.4
HY682 9897 118 64 115 92 1.0 13.2 44.5 80.6
CWSWS
AC Andrew (SWS241) 8158 97 65 118 74 1.0 11.7 40.1 78.5
Sadash (SWS349) 9447 112 64 117 83 1.0 10.8 40.0 76.4
CWES
Burnside (ES54) 8543 102 64 113 101 1.3 13.6 47.6 79.9
CDN Bison (ES101) 8919 106 64 117 89 1.0 14.4 48.4 79.4
Glencross VB' (ES95) 8972 107 63 113 105 1.7 14.1 46.7 80.1
GP
GP003 9645 115 60 114 92 1.0 12.8 49.8 79.0
GP010 9430 112 63 117 91 1.0 12.0 43.2 78.3
Minnedosa (GP018) 8202 98 60 113 88 1.0 13.3 49.1 79.5
LSD (0.05) | 955 - 1 2 7 NS* 0.3 1.9 NS
CV (%) 6.2 - 1.0 1.1 4.3 25.0 1.2 2.4 2.8

! varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%). Refuge variety to be used is
Burnside for Glencross VB.

% not significant

Table 21. Saskatchewan Variety Performance Group 2009 Irrigated CWAD Wheat Regional Variety trial.

Yield Lodging Seed Test
Yield % of Heading | Maturity | Height | (1=erect; | Protein | Weight | weight
Variety (kg/ha) | Strongfield | (days) (days) (cm) 9=flat) (%) (mg) (kg/ht)
CSIDC site
Strongfield (DT712) 7603 100 63 118 86 2.0 15.4 46.2 78.3
Brigade (DT773) 10206 134 65 122 100 1.0 15.3 50.5 79.8
CDC Verona (DT540) 9069 119 65 125 87 1.0 15.1 48.8 79.2
Enterprise (DT787) 7464 98 64 123 90 4.3 15.9 44 .4 79.4
Eurostar (DT776) 8090 106 64 121 88 2.7 15.2 49.9 80.1
LSD (0.05) NS - 1 NS 6 1.3 0.2 2.9 0.9
CV (%) 12.9 - 0.5 2.4 3.4 31.1 0.7 3.2 0.6
CSIDC Off-station site
Strongfield (DT712) 7808 100 66 124 98 1.0 15.7 46.1 78.7
Brigade (DT773) 7886 101 68 125 103 1.0 15.3 47.9 78.1
CDC Verona (DT540) 8456 108 66 129 103 1.0 15.6 48.4 78.0
Enterprise (DT787) 8443 108 66 124 99 1.0 15.2 44.4 80.2
Eurostar (DT776) 8176 105 66 124 103 1.7 15.3 48.1 79.4
LSD (0.05) | NS* - 1 1 NS 0.5 0.2 1.6 0.6
CV (%) 3.9 - 0.7 0.5 4.9 22.8 0.7 1.8 0.4

! hot significant
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Table 22. 2009 Soft White Spring Wheat Irrigated Regional Variety trial, CSIDC site.

Yield Lodging Seed Test
Yield % of Heading Maturity | Height | (1=erect; | Protein weight weight
Variety (kg/ha) | AC Barrie (days) (days) (cm) 9=flat) (%) (mg) (kg/hl)
AC Barrie (BW661) 9286 100 61 113 93 1.0 15.0 41.4 78.8
AC Andrew (SWS241) 9028 97 63 114 81 1.0 11.4 37.0 77.1
AC Meena (SWS234) 9298 100 65 115 82 1.0 11.2 335 77.3
AC Nanda (SWS179) 8529 92 66 117 79 1.0 12.2 35.9 79.2
AC Reed (SWS87) 8788 95 59 113 77 1.0 11.0 34.8 75.0
Bhishaj (SWS285) 9841 106 61 114 84 1.0 11.1 37.1 77.0
Sadash (SWS349) 9857 106 65 116 84 1.0 10.9 36.9 78.9
SWS389 9893 107 62 114 87 1.0 11.2 394 77.7
LSD (0.05) 929 - 2 2 6 NS 0.2 1.2 3.0
CV (%) 6.8 - 1.9 1.2 5.0 17.1 1.0 2.1 2.6
! hot significant
Table 23. 2009 Triticale Irrigated Variety Yield trial, CSIDC site.
Yield Lodging Seed Test
Yield % of Heading Maturity | Height | (1=erect; | Protein weight weight
Variety (kg/ha) | AC Barrie (days) (days) (cm) 9=flat) (%) (mg) (kg/hl)
CWRS
AC Barrie 9060 100 63 113 96 1.7 15.1 43.3 80.3
Eastern Feed Wheat
Hoffman 10545 116 66 120 105 2.0 12.8 48.6 80.8
Triticale
AC Ultima 9804 108 57 116 100 1.0 11.4 46.0 73.2
Banjo 9743 108 61 120 109 1.3 11.7 455 72.8
Pronghorn 9964 110 58 115 106 1.3 11.2 40.5 69.0
Tyndal 9132 101 58 115 101 1.0 11.9 44.1 73.9
LSD (0.05) 536 - 1 1 8 NS 0.8 2.8 2.9
CV (%) 3.0 - 0.8 0.6 4.4 31.3 35 35 21

! hot significant
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Table 24. 2009 Saskatchewan Variety Performance Group Irrigated 2-Row Barley Regional Variety trial, CSIDC site.

Yield Lodging Seed Test
Yield % of Heading Height Maturity (1=erect; Weight Weight Protein
Variety (kg/ha) AC Metcalfe (days) (cm) (days) 9=flat) (mg) (kg/hl) (%)
Malt
AC Metcalfe (TR232) 9762 100 54 86 100 2.7 45.7 66.0 13.6
Bentley (TR05669) 10377 106 56 89 100 1.0 48.6 66.0 12.9
Calder (TR262) 9746 100 57 91 100 1.3 48.1 66.6 13.0
CDC Copeland (TR150) 10092 103 59 92 103 1.3 49.7 65.4 12.9
CDC Landis (TR05102) 9439 97 59 84 103 1.7 45.9 67.2 13.6
CDC Meredith (TR05104) 10936 112 57 83 102 2.0 45.8 65.0 135
CDC Reserve (TR05912) 9839 101 55 83 98 2.0 45.9 66.8 13.0
CDC Select (TR153) 9350 96 57 85 102 1.0 44.7 66.2 13.6
Major (TR06297) 10612 109 56 86 101 1.7 46.8 65.9 13.0
Merit 16 (TR05910) 9757 100 56 85 104 1.7 43.5 65.9 14.0
Merit 57 (TR05911) 9808 100 57 84 106 2.3 43.7 64.7 14.1
Newdale (TR258) 10175 104 57 84 104 1.7 45.3 64.7 13.9
Norman (TR05915) 10174 104 56 87 98 1.3 44.4 66.5 14.3
Feed
Busby (TR06673) 10699 110 52 94 98 1.3 52.0 67.4 13.5
CDC Austenson (TR06389) 11500 118 57 84 103 1.0 48.0 68.1 12.9
CDC Bold (SD422) 10490 107 56 83 103 2.0 45.0 65.6 13.6
CDC Coalition (TR03373) 10355 106 57 82 103 1.0 49.3 66.2 13.0
CDC Cowboy (FB201) 9735 100 57 101 104 2.7 52.9 64.8 13.9
CDC Helgason (TR346) 9892 101 59 89 102 1.3 46.1 66.5 13.7
CDC Mindon (TR04378) 9845 101 56 81 102 1.7 48.4 65.2 13.8
CDC Trey (TR359) 9885 101 56 88 103 1.3 49.5 68.2 13.3
Champion (TR04719) 11897 122 54 82 102 1.7 44.8 66.0 13.3
CONLON (TR982) 9681 99 51 80 95 1.0 50.2 67.0 12.8
McLeod (TR710) 10129 104 56 76 98 1.3 48.2 65.9 14.5
Niobe (TR651) 9729 100 56 92 99 1.3 43.7 66.1 13.6
Ponoka (TR01656) 9311 95 60 83 105 2.0 452 64.9 13.8
TR06294 10310 106 57 85 100 1.7 47.7 64.9 13.7
TRO7728 10445 107 55 80 101 1.3 50.7 67.1 13.3
Hulless
CDC Carter (HB390) 8563 88 59 88 105 2.7 37.3 75.7 14.8
CDC ExPlus (HB402) 8066 83 56 83 105 1.0 42.0 74.9 12.7
CDC McGwire (HB335) 7769 80 59 87 106 2.3 40.1 75.6 14.6
Enduro (HB813) 8334 85 57 82 103 1.0 45.4 74.3 14.4
HB705 8136 83 57 88 102 1.0 43.0 74.6 13.1
Millhouse (HB109) 8096 83 58 91 104 1.3 40.8 74.1 14.6
LSD (0.05) 964 - 1 9 3 11 24 0.9 0.5
CV (%) 6.0 - 1.6 6.2 1.7 40.9 3.2 0.9 2.2
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Table 25. 2009 Saskatchewan Variety Performance Group Irrigated 6-Row Barley Regional Variety trial, CSIDC site.

Yield
Yield % of Heading Height Maturity (Iig((ja?ienc%; v?eeiggt W-Lei};;t Protein

Variety (kg/ha) CDC Clyde (days) (cm) (days) 9=flat) (mg) (ka/hl) (%)

Malt
CDC Clyde (BT490) 11122 100 53 74 103 1.0 38.8 64.1 13.2
CDC Battleford (BT456) 9576 86 56 88 105 2.3 36.1 62.3 13.7
CDC Kamsack (SR410) 10721 96 52 77 107 1.3 43.6 64.7 12.9
CDC Laurence (BT493) 10519 95 56 86 105 1.7 39.5 62.3 13.5
CDC Mayfair (SR412) 11215 101 51 78 105 1.3 39.6 62.8 13.2
Lacey (BT965) 10387 93 51 82 104 13 40.4 65.7 14.0
Legacy (BT950) 10547 95 54 81 104 13 38.0 64.7 135
Tradition (BT954) 10262 92 51 84 103 1.0 38.4 64.3 134

Feed
Alston (BT974) 10520 95 54 79 106 1.7 39.9 62.8 13.5
Chigwell (BT577) 11167 100 54 86 104 2.0 37.6 61.5 12.8
Manny (BT562) 9976 90 53 84 104 2.3 36.9 60.3 13.8
Sundre (BT566) 10572 95 58 88 107 2.7 38.2 61.8 13.2
Trochu (BT558) 9945 89 52 77 105 2.0 37.0 61.4 13.8
SR420 10919 98 52 76 107 1.0 41.1 64.7 13.4
LSD (0.05) NS! - 2 7 1 0.9 1.4 1.5 0.5
CV (%) 6.7 - 1.7 4.9 0.7 33.2 2.0 1.3 2.3

! hot significant

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10




Field & Forage Crops | 37
Alberta Corn Committee Hybrid Performance Trials

Funded by the Alberta Corn Committee and Agriculture and Agri-Food Canada, AESB
Co-investigator: B. Beres, AAFC Lethbridge Research Centre

The Alberta Corn Committee grain and silage hybrid performance trials were established in the
spring of 2009 at CSIDC located on the SW15-29-08-W3. The soil, 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 side band placement of fertilizer. Treatments consisted of
selected corn hybrids with varying corn heat unit maturity ratings. The corn was seeded on 80
cm row spacing. Two rows were seeded per pass. The grain corn plots consisted of four rows
and measured 3.2 m x 6 m while the silage corn plots consisted of two rows and measured 1.6
m x 6 m. A seeding rate of 47 kernels/row (~59,000 plants/ha) and 56 kernels/row (~74,000
plants/ha) were 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 and harvested on October 19 and November 6 for the silage
and grain trials respectively. Soil analysis of samples collected in the spring prior to plot
establishment indicated soil available NO3-N (0-24") was 99 kg/ha, P (0-12") was 45 kg/ha and
K (0-12") 436 kg/ha. Fertilizer was broadcast and incorporated prior to seeding at a rate of 100
kg N/ha as Urea (46-0-0) and 60 kg K,O/ha as Potassium chloride (0-0-60). As well,
phosphorus fertilizer was sideband applied at a rate of 60 kg/ha during the seeding operation.
Weed control consisted of a spring pre-plant soil incorporated application of Eradicane (EPTC)
and a post emergence application of Accent (nicosulfuron) + Oracle (dicamba) supplemented by
some tillage and hand weeding. Growing season rainfall (May 1 to September 30) and irrigation
was 173 mm and 274 mm, respectively. Cumulative Corn Heat Units (CHU) were 2298 for the
period May 15 - September 30. Climatic conditions in 2009 were slightly cooler for the period
May - August and above average for September compared to the long term average.
Precipitation was less than the long term average for all months except July and August.
Accumulated heat units were below the long term average due to the below average
temperatures for the May - August period. Harvest was delayed because of poor drying
conditions in October.

Grain Corn

Ten grain corn hybrids from four companies were tested with CHU maturity rating varying from
2,100 to 2,400 (Table 26). Plant stand ranged from 69,792 — 83,594 plants/ha exceeding the
targeted plant population of 59,000 plants/ha. Days to 10% anthesis (range: 76-83 days), days
to 50% silking (range: 82-87 days) and grain yield @ 15.5% moisture content (range: 5,899 —
7,781 kg/ha) showed no trend in relation to the CHU maturity rating. Corn grain test weight
ranged from a low of 62.2 kg/hl to a high of 71.2 kg/hl but showed no specific trend in relation to
CHU maturity rating or grain yield. The higher heat unit varieties showed a trend of higher
moisture content at harvest indicating later maturity and a slower rate of dry down. Yield was
considered to be below average. Corn seed was shrivelled and there were some instances of
mold probably caused by the moist environmental conditions later in the fall.
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Silage Corn

Twenty-four silage corn hybrids from eight companies were tested with CHU maturity rating
varying from 2150 to 2475 (Table 27). Plant stand ranged from 75,781 - 100,000 plants/ha
exceeding the targeted plant population of 74,000 plants/ha. Days to 10% anthesis (range: 75-
83 days) and days to 50% silk (range: 82-89 days) showed a general trend of increasing as the
CHU rating increased. Dry yield (range: 11.8-17.0 t/ha) showed no trend in relationship to CHU
maturity rating. Yield was considered to be below average to average. Moisture content at
harvest was within the recommended range of 55-65%.

Results from these trials are posted on the Alberta Corn Committee website at
www.albertacorn.com.

Table 26. Alberta Corn Committee 2009 Irrigated Grain Corn Hybrid Performance Trial, CSIDC site.

Harvest Yield

CHU Plant 10% 50% Grain @ 15.5% Test

Maturity Stand | Anthesis | Silking | Moisture | Moisture Weight

Company Hybrid Rating (#/ha) (days) (days) (%) (kg/ha) (kg/hl)
Monsanto DKC26-79 Bt 2150 73437 77 83 16.03 7418 68.7
DKC27-33 Bt - 73177 76 82 17.35 7246 70.8
Mycogen MT Lena - 69792 77 84 22.10 5899 72.9
MT Mattes - 70052 80 85 26.83 6476 62.2
Syngenta NO4A-CB/LL/RW 2250 77604 82 87 17.73 6208 71.2
NO9T-CB/LL/RW 2400 83594 83 87 20.40 6426 67.5
Pioneer 39D95 2150 80729 81 85 13.75 7781 68.0
X7W907R - 83594 76 83 12.73 7424 69.0
X7T414R - 77604 83 87 13.43 7372 66.3
X8W602R - 77865 78 83 17.53 7419 64.8
LSD (0.05) 8901 2 1 3.25 947 2.1
CV (%) 8.0 1.3 1.0 12.6 9.4 2.2
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Table 27. Alberta Corn Committee 2009 Irrigated Corn Silage Hybrid Performance Trial, CSIDC site.

Harvest
Whole
CHU Plant 10% 50% Dry Plant
Maturity Stand | Anthesis Silking Yield Moisture
Company Hybrid Rating (#/ha) (days) (days) (t/ha) (%)
Croplan Genetics | 184RR 2250 91667 82 85 15.3 60.24
Hyland HL 2093 2225 91927 78 83 13.7 60.78
HL SR06 2150-2350 | 86198 80 87 11.8 64.71
HL B18R 2350 95313 77 83 13.9 60.29
HL B22R 2400 95833 83 89 15.0 67.93
HL R219 2600 91406 83 84 14.9 60.17
Baxxos RR 2250 96094 78 83 14.3 59.49
La Coop Federee | 91B17 RR 2200 98438 78 83 15.0 59.97
Monsanto DKC27-45 Bt 2250 96354 77 82 12.0 61.74
DKC30-20VT3 2375 91667 82 86 13.8 61.12
DKC30-23 2350 93490 83 87 14.5 62.70
Pioneer 39D95 2150 94271 81 85 13.3 59.14
39F57 2200 91927 82 84 14.5 59.28
X7W907R - 92708 77 83 13.7 58.42
X8W602R - 92188 78 84 12.8 59.16
Pride Seeds A4176BtRR 2275 100000 81 86 17.0 60.72
A4705HMRR 2475 96354 83 85 16.7 63.84
Seeds 2000 2781RR - 92969 83 88 14.9 60.22
2791RR - 90365 83 85 155 61.67
Syngenta NO4A-CB/LL/RW 2250 95833 82 87 15.5 58.92
NO05-C7 2250 94531 81 84 13.2 60.78
N06-C1 2250 75781 75 83 13.9 61.31
NO9T-CB/LL/RW 2400 95052 83 86 15.6 62.48
LSD (0.05) 7561 1 2 2.0 2.76
CV (%) 5.8 1.2 1.6 10.1 3.2
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Saskatchewan Dry Bean Narrow Row Regional Variety Trial

Funded by the Crop Development Centre, U of S and
Agriculture and Agri-Food Canada, AESB

Co-investigator: Dr. A. Vandenberg and Dr. K. Bett, Crop Development Centre, U of S

The potential for development of the dry bean sector of Saskatchewan’s pulse industry has
been limited by the lack of adapted varieties. Adapted breeding lines from the Crop
Development Centre (CDC), U of S, Saskatoon, Saskatchewan, are at the stage of
recommendation for registration. The next step in the development process is regional testing
of new varieties. Regional performance trials provide information on the various production
regions available in Saskatchewan to assess productivity and risk. This information is used by
extension personnel, pulse growers and researchers across Saskatchewan to become familiar
with these new pulse crops.

Dry Bean Narrow Row Regional variety trials were conducted in the spring of 2009 at the
CSIDC and CSIDC Off-station sites. The trials were established on May 26. Sixteen dry bean
varieties consisting of four market classes (pinto, navy, black, great northern) were evaluated
(Tables 28 and 29). Phosphorus fertilizer was side-banded at a rate of 45 kg/ha during the
seeding operation. Granular inoculant specific for dry bean was seed-placed. Weed control
consisted of a spring pre-plant soil incorporated application of granular Edge (ethalfluralin) and
a post-emergence application of Basagran (bentazon) + Poast (sethoxydim) supplemented by
some hand weeding. Both sites received two applications of Lance (boscalid) fungicide plus
Parasol (copper hydroxide) at the early flowering and mid flowering growth stages for sclerotinia
stem rot (white mold) and bacterial blight control. Individual plots consisted of six rows with 20
cm row spacing and measured 1.2 m x 4 m. Yields were estimated by direct harvesting the
entire plot.

Yields were variable between the two sites but tended to show the same general trends. BKO5-
009 black bean and 1571a-13 great northern bean produced the highest yield at the CSIDC and
CSIDC Off-station sites respectively while Skyline navy bean produced the lowest yield at both
sites. Yields were generally of the order pinto > great northern > black > navy at both sites.
One pinto variety (AC Ole), two black varieties (CDC Jet and BK05-009) and one navy variety
(Envoy) tested had yield significantly greater than the check variety CDC Pintium at the CSIDC
site (Table 28). CDC WM-2 pinto and H96204 and Skyline navy bean yielded significantly less
than the check. At the CSIDC Off-station site yields were generally higher with all varieties
except Envoy and Skyline navy bean yielding significantly higher than the check (Table 29).

Seed size varied among bean market classes and among varieties within a market class. Seed
size was greater for the pinto market class compared to the navy and black market classes.
The pinto bean entry CDC WM-2 had the largest seed size at both sites. The navy bean variety
OAC 05-1 had the smallest seed size at both sites. The black entry 1681a-6 had exceptionally
large seed size compared to the other black varieties. Seed size was slightly larger at the
CSIDC site compared to the CSIDC Off-station site for the four market classes tested.

The bean entries showed a trend of flowering and maturing slightly earlier at the CSIDC site
than the CSIDC Off-station site. The bean entries flowered within a range of 52-62 days at the
CSIDC site and 56-67 days at the CSIDC Off-station site. Days to maturity ranged from 99-109
days at the CSIDC site and 103-115 days at the CSIDC Off-station site. CDC Pintium, CDC
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WM-1, CDC WM-2 and Winchester pinto bean and 1571a-13 great northern bean were the
earliest varieties to flower and mature at both sites.

Plant height varied among the varieties within a site as well as between sites. The plants were
generally slightly taller at the CSIDC Off-station site compared to the CSIDC site. The dry bean
varieties ranged in height from 47-65 cm at the CSIDC site and from 52-68 cm at the CSIDC
Off-station site. Similar trends were observed at both sites. Island and Winmor pinto bean were
the tallest varieties while CDC Pintium and CDC WM-1 pinto bean and Envoy navy bean were
the shortest varieties at the CSIDC site. Winchester pinto bean was the tallest and CDC
Pintium pinto bean and OAC 05-1 navy bean were the shortest varieties at the CSIDC Off-
station site. Lodge rating was relatively good for all varieties. Generally, the black and navy
market classes had the best lodge ratings. Pod clearance rating showed a similar trend for the
two sites. CDC Jet black bean had the best pod clearance while Island pinto bean had the
poorest pod clearance at both sites. Those entries with the highest pod clearance rating would
be the most suited to a direct cut narrow row bean production system.

The results from these dry bean narrow 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.

Alberta Dry Bean Narrow Row and Wide Row Regional Variety Trials
Funded by Agriculture and Agri-Food Canada, AESB

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

The Alberta Dry Bean Narrow Row and Wide Row Regional variety trials were established in the
spring of 2009 at CSIDC and CSIDC Off-station sites. The Narrow Row trial included mainly
varieties that were specifically bred for narrow row, solid seeded production systems while the
Wide Row trial included varieties more suited to row crop production systems.

In the Narrow Row trial, ten dry bean varieties consisting of four market classes (pinto, black,
great northern and small red) were evaluated (Tables 30 and 31). In the Wide Row trial, twelve
varieties consisting of five market classes (pinto, black, great northern, pink and small red) were
evaluated (Tables 32 and 33). Individual plots consisted of six 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 1.2
m x 4 m. Phosphorus fertilizer was side-banded at a rate of 45 kg/ha during the seeding
operation. Granular inoculant specific for dry bean was seed-placed. Weed control consisted of
a spring pre-plant soil incorporated application of granular Edge (ethalfluralin) and a post-
emergent application of Basagran (bentazon) + Poast (sethoxydim) supplemented by some
hand weeding. Both sites received two applications of Lance (boscalid) fungicide plus Parasol
(copper hydroxide) at the early flowering and mid flowering growth stages for sclerotinia stem
rot (white mold) and bacterial blight control. Yields were estimated by harvesting the entire plot.
For the Narrow Row trials the entire plot was direct cut once the beans had dried down
sufficiently to harvest. For the Wide Row trials both rows in each plot were pulled by hand at
maturity and placed in a windrow to simulate under-cutting, allowed to dry in the windrow and
then threshed to determine yield.
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Narrow Row
In the Narrow Row regional trials, the bean varieties flowered within a range of 55-65 days at
both sites (Tables 30 and 31). Generally, earlier flowering resulted in earlier maturity. CDC
Pintium, CDC WM-1 and CDC WM-2 were the earliest varieties to flower and the earliest to
mature while AC Black Violet was the latest to flower and one of the latest varieties to mature.
Plant height varied between sites and among varieties within a market class at each site. Plant
height ranged from a low of 50 cm for the pinto variety CDC Pintium to a high of 67 cm for the
pinto variety Winchester at the CSIDC site. AC Polaris great northern bean lodged to the
greatest extent at both sites. All other varieties had good lodge rating. Pod clearance was
generally good with all of the varieties having a rating over 70%. Yield varied between the two
sites and among the varieties within each site. Winchester pinto bean was the highest yielding
variety while CDC WM-2 pinto bean was the lowest yielding variety at both sites. At the CSIDC
site Winchester pinto, AC Black Diamond and AC Black Violet black, AC Polaris great northern
and AC Redbond small red had yield significantly greater than the check variety CDC Pintium
while CDC WM-2 pinto bean had yield significantly less than the check CDC Pintium. At the
CSIDC Off-station site only Winchester pinto bean and AC Black Diamond black bean had yield
significantly greater than the check CDC Pintium. Seed weight was generally highest for the
pinto and great northern market classes and lowest for the black market class. AC Black
Diamond has exceptionally high seed weight for the black market class.

Wide Row

In the Wide Row regional trials, the bean varieties flowered within a range of 52-63 days at both
sites (Tables 32 and 33). Earlier flowering generally resulted in earlier maturity. CDC WM-2
and Winchester pinto bean were the earliest varieties to flower and one of the earliest to mature
while AC Black Violet black bean was the latest to flower and one of the latest varieties to
mature. Plant height varied between sites and among varieties within a market class at each
site. Plant height ranged from a low of 48-50 cm for the pinto variety CDC WM-1 to a high of
62-64 cm for the pinto variety Winchester at both sites. Othello pinto bean, AC Polaris great
northern bean and Viva pink bean lodged to the greatest extent at both sites. Yield varied
between the two sites and among the varieties within each site. Highest yield was observed for
AC Island pinto bean at the CSIDC site and Othello pinto bean at the CSIDC Off-station site
while the lowest yield was observed for CDC WM-1 at the CSIDC site and CDC Pintium pinto
bean at the CSIDC Off-station site. None of the varieties had yield significantly greater than the
check variety Othello. Four varieties at the CSIDC site and all varieties at the CSIDC Off-station
site had yield significantly lower than the check Othello. Seed weight was generally highest for
the pinto market class and lowest for the black market class. AC Black Diamond has
exceptionally high seed weight for the black market class.

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 28. 2009 Saskatchewan Irrigated Dry Bean Narrow Row Regional Variety Trial, CSIDC site.
Seed Lodging Pod
Yield weight | Flower | Maturity | Height | O=erect; | Clearance
Variety (kg/ha) (mg) (days) | (days) (cm) 5=flat (%)
Pinto
CDC Pintium (check) 3936 379 53 99 48 1.0 85
AC Ole 5021 352 62 106 60 2.3 75
CDC WM-1 (1533-15) 4482 360 53 100 47 1.7 83
CDC WM-2 (2793CBB) 2993 397 53 100 56 1.0 80
AC Island 3731 368 56 101 65 1.7 73
Winchester 4272 388 52 102 61 1.3 80
Winmor 3770 353 62 104 65 2.0 78
Black
CDC Jet 5205 177 62 107 62 1.3 90
1681a-6 4379 270 56 101 53 1.3 80
BK05-009 5248 191 62 109 60 1.7 85
Navy
Envoy 5130 194 57 101 48 1.7 80
H96204 3099 187 56 103 57 1.3 78
OAC 05-1 3525 166 60 107 50 2.0 80
OAC Lightning 3857 176 62 108 57 1.3 82
Skyline 2973 187 62 109 50 1.3 78
Great Northern
1571a-13 4425 370 53 102 58 2.0 77
LSD (0.05) | 660 12 1 2 5 NSt 4
CV (%) 9.6 2.6 1.2 1.1 5.0 41.2 2.8

! hot significant
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Table 29. 2009 Sa;katchewan Irrigated Dry Bean Narrow Row Regional Variety Trial, CSIDC Off-
station site.
Seed Lodging Pod
Yield weight | Flower | Maturity | Height | O=erect; | Clearance
Variety (kg/ha) (mg) (days) | (days) (cm) 5=flat (%)
Pinto
CDC Pintium (check) 3764 352 57 106 52 1.0 83
AC Ole 5477 348 62 109 62 2.0 78
CDC WM-1 (1533-15) 4746 341 56 108 58 1.7 80
CDC WM-2 (2793CBB) 4300 367 56 108 62 1.0 77
AC Island 5148 354 60 109 63 13 75
Winchester 5021 348 56 109 68 1.0 80
Winmor 5329 365 64 110 64 2.0 77
Black
CDC Jet 4900 176 67 112 62 1.0 90
1681a-6 4355 248 60 103 54 1.0 82
BK05-009 4929 187 67 113 63 1.0 87
Navy
Envoy 3302 200 59 108 56 3.0 80
H96204 4444 171 61 110 63 1.0 82
OAC 05-1 4235 157 62 114 53 1.7 80
OAC Lightning 4331 170 64 115 61 1.0 82
Skyline 3217 190 64 114 54 1.7 80
Great Northern
1571a-13 5949 348 57 109 63 2.3 78
LSD (0.05) 393 12 1 1 5 0.7 3
CV (%) 51 2.7 1.2 0.8 5.4 284 2.6
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Table 30. 2009 Alberta Irrigated Dry Bean Narrow Row Regional Variety Trial, CSIDC site.
Seed Lodging Pod
Yield weight | Flower | Maturity | Height | O=erect; | Clearance
Variety (kg/ha) (mg) (days) (days) (cm) 5=flat (%)
Pinto
CDC Pintium (check) 3977 393 53 99 50 1.0 88
CDC WM-1 (1533-15) 4369 391 54 100 52 2.0 81
CDC WM-2 (2793CBB) 3012 399 53 99 66 1.0 78
AC Island 4086 371 56 101 66 2.0 70
Winchester 5298 369 52 101 67 15 80
Black
AC Black Diamond 4765 271 60 103 62 1.5 81
AC Black Violet 5185 193 63 106 66 1.8 85
Great Northern
AC Polaris 4737 319 60 103 60 3.8 71
AC Resolute 4308 363 56 102 66 2.0 78
Small Red
AC Redbond 4641 334 58 102 67 1.8 79
LSD (0.05) 545 8 1 1 4 0.5 3
CV (%) 8.5 1.7 1.1 0.6 4.9 19.4 3.0

Table 31. 2009 Alberta Irrigated Dry Bean Narrow Row Regional Variety Trial, CSIDC Off-station

site.
Seed Lodging Pod
Yield | weight | Flower | Maturity | Height | O=erect; | Clearance
Variety (kgiha) | (mg) | (days) | (days) (cm) 5=flat (%)
Pinto
CDC Pintium (check) 3980 367 57 106 51 1.0 84
CDC WM-1 (1533-15) 4042 362 58 108 52 1.0 80
CDC WM-2 (2793CBB) 3547 374 57 109 58 1.0 75
AC Island 4412 370 61 109 66 1.0 74
Winchester 4695 360 57 109 60 1.0 79
Black
AC Black Diamond 4535 267 61 110 53 1.0 79
AC Black Violet 3724 197 67 112 55 1.0 86
Great Northern
AC Polaris 4440 331 64 111 58 3.5 70
AC Resolute 3747 363 60 110 58 1.0 78
Small Red
AC Redbond 4194 321 61 108 59 1.0 79
LSD (0.05) 520 7 1 1 3 0.3 3
CV (%) 8.7 1.4 1.2 0.7 4.2 14.6 2.4
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Table 32. 2009 Alberta Irrigated Dry Bean Wide Row Regional Variety Trial, CSIDC
site.
Seed Lodging
Yield weight | Flower | Maturity | Height O=erect;
Variety (kg/ha) (mg) | (days) | (days) (cm) 5=flat
Pinto
Othello (check) 5014 362 59 101 63 3.3
CDC Pintium 3785 406 54 99 52 1.0
CDC WM-1 (1533-15) 3647 402 54 98 48 1.0
CDC WM-2 (2793CBB) 4442 424 52 98 58 1.0
AC Island 5272 385 56 101 62 2.0
Winchester 5071 396 52 100 62 15
Black
AC Black Diamond 4653 271 62 102 56 15
AC Black Violet 4286 181 62 105 56 15
Great Northern
AC Polaris 4307 323 59 103 57 4.0
AC Resolute 4196 376 56 101 60 1.8
Pink
Viva | 4546 | 283 | 57 | 100 | 53 | 35
Small Red
AC Redbond 4780 334 57 101 62 15
LSD (0.05) 582 13 1 1 4 0.8
CV (%) 9.0 2.7 0.9 0.4 5.4 28.5
Table 33. 2009 Alberta Irrigated Dry Bean Wide Row Regional Variety Trial, CSIDC Off-
station site.
Seed Lodging
Yield | weight | Flower | Maturity | Height | O=erect;
Variety (kg/ha) (mg) | (days) | (days) (cm) 5=flat
Pinto
Othello (check) 5961 363 61 108 59 2.5
CDC Pintium 3830 393 58 106 53 1.0
CDC WM-1 (1533-15) 3858 383 58 104 50 1.8
CDC WM-2 (2793CBB) 4456 395 56 107 58 1.0
AC Island 5580 378 60 107 62 2.0
Winchester 5298 372 56 108 64 1.0
Black
AC Black Diamond 4375 276 62 107 55 1.0
AC Black Violet 3846 182 66 110 57 1.0
Great Northern
AC Polaris 4378 317 63 109 56 2.8
AC Resolute 3964 369 60 108 61 1.0
Pink
Viva | 5034 [ 272 | 60 | 108 | 55 | 30
Small Red
AC Redbond 4702 333 59 107 58 1.0
LSD (0.05) 333 10 1 2 5 0.4
CV (%) 5.0 2.1 1.3 1.2 5.8 16.8
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Short Season Wide Row Irrigated Bean Co-operative Registration Trial
Funded by Agriculture and Agri-Food Canada, AESB

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

This project evaluates new dry bean germplasm for its adaptation to western Canada under
irrigated row crop production conditions. The germplasm sources include advanced lines from
the AAFC Lethbridge Research Centre, ADM, University of Saskatchewan and University of
Idaho. These lines were compared to registered varieties within each market class.

An irrigated site was conducted at CSIDC. The test consisted of 30 entries in a 5 x 6 lattice
design that included eight checks from five standard market classes (pinto, great northern, pink,
black and yellow). There were 15 advanced breeding lines from AAFC-Lethbridge (4 pinto, 4
great northern, 3 pink, 4 black), five pinto lines from ADM, one yellow bean line from the
University of Saskatchewan and one pinto bean line from the University of Idaho (Table 34).
The dry bean lines were screened for the agronomic traits yield, maturity, seed weight and vine
length. 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 45 kg/ha during the seeding operation.
Granular inoculant specific for dry bean was seed-placed. Weed control consisted of a spring
pre-plant soil incorporated application of granular Edge (ethalfluralin) and a post-emergent
application of Basagran (bentazon) + Poast (sethoxydim) supplemented by some hand
weeding. The trial received two applications of Lance (boscalid) fungicide plus Parasol (copper
hydroxide) at the early flowering and mid flowering growth stages for sclerotinia stem rot (white
mold) and bacterial blight control. Yields were estimated by harvesting the entire plot. Both
rows in each plot were pulled by hand at maturity to simulate under-cutting and placed in a
windrow, allowed to dry in the windrow and then threshed to determine yield.

All entries flowered within the range of 50-62 days (Table 34). Generally the black entries
flowered the latest while the yellow entries were the earliest to flower. Most entries matured
within 100-105 days. Arikara yellow bean was the earliest to mature taking 97 days while the
pinto entry IP08-2 from the University of Idaho was the latest maturing taking 110 days. Lodge
rating for the new entries was generally good being equal to or better than the respective market
class check. The pink, great northern and pinto lines lodged to the greatest extent.

The pinto entry Island had the highest overall yield while the black entry LO8BBM413 had the
lowest yield. Two pink entries, LO7C420 and L0O7C424, had yield higher than the respective
market class check, Viva while two great northern entries, LOSE524 and LO6E613 had yield
higher than the respective market class check, AC Polaris. Some entries in the pinto, great
northern and pink market classes had seed weight greater than the respective check varieties.

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 34. 2009 Short Season Wide Row Irrigated Dry Bean Co-operative Trial.
Yield Seed weight Flower Maturity Height Lodging
Variety (kg/ha) (mg) (days) (days) (cm) (O=erect; 5=flat)
Pinto
Island 5402 390 55 101 68 2
CDC Pintium 3663 403 54 98 54 1
L06B889 5097 352 55 100 66 2
LO6B904 5236 381 53 99 63 1
LO7B921 4614 385 54 99 62 3
L07B040 4896 439 54 99 66 2
SW.P35161 4820 319 60 105 56 3
SW.P239222 4925 347 59 104 60 2
SW.P5010564 4335 335 53 101 59 3
SW.P310258 4558 316 60 102 59 3
SW.P5010573 5169 353 55 102 62 3
IP08-2 4962 288 59 110 65 1
Great Northern
AC Polaris 4791 329 60 103 61 4
AC Resolute 4635 397 55 101 61 2
LO5E524 5222 416 56 101 62 3
LOGES565 4391 379 58 101 64 3
LO6E613 5243 347 57 104 62 2
LO6E626 4628 373 56 101 61 3
Pink
Viva 4577 276 56 101 58 4
LO7C417 4530 296 58 101 62 4
L07C420 4742 287 58 100 59 3
LO7C424 4853 314 56 100 56 3
Black
Black Diamond 5106 274 61 103 63 2
Black Violet 4630 188 62 105 64 1
LO8BM411 4078 240 57 102 51 2
LO8BM413 3849 228 62 105 60 2
L08BM422 3945 250 57 104 58 1
BKO04-001 4441 241 62 104 58 1
Yellow
Arikara 4742 486 50 97 60 1
2253-4 4708 469 51 103 60 1
LSD (0.05) 659 33 2 2 6
CV (%) 8.1 6.1 2.2 0.9 6.3 17.2
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Field Pea Co-operative Registration Test A and Test B

Funded by Agriculture and Agri-Food Canada, AESB
and the Crop Development Centre, U of S

Project Leads: T. Warkentin, Crop Development Centre, Saskatoon, Saskatchewan;
D. Bing and D. Beauchesne, Lacombe Research Centre, Lacombe, Alberta;
A. Sloan, Morden Research Centre, Morden, Manitoba

This project evaluates new pea germplasm for growing conditions in western Canada. The
germplasm sources included advanced lines from the AAFC Lacombe Research Centre; Crop
Development Centre, University of Saskatchewan; and private seed companies. Sixty-four
candidate entries were divided into two tests, Test A with 36 entries and Test B with 28 entries.
Each test had three yellow check varieties, Eclipse, Cutlass and CDC Golden. Test A had two
green check varieties, CDC Striker and Cooper while Test B had one green check variety, CDC
Striker.

An irrigated site was conducted at CSIDC. The tests were seeded on May 15. Standard
fertilizer, weed control and irrigation practices for irrigated pea production were followed. Weed
control consisted of a spring pre-plant soil incorporated application of granular Edge
(ethalfluralin) and a post-emergent application of Odyssey (imazamox + imazethapyr)
supplemented by some hand weeding. Test A was arranged in a 6 x 6 lattice design and Test B
was arranged as a randomized complete block design, both tests replicated three times.
Individual plots measured 1.2 m x 4 m. A pre-harvest application of Reglone (diquat) assisted
plant desiccation. All rows were harvested to determine yield.

The results for the tests are as presented in Tables 35 and 36. In Test A none of the yellow
entries had yield significantly greater than the check variety Cutlass, however one entry
(CDC2284-18) had exceptionally high yield. Five new yellow lines had yield significantly lower
than Cutlass. For the green market class seven entries (CDC2046-4, CDC2237-7, CDC2336-1,
CDC2366-1, CDC2366-16, MP1880 and MP1881) had yield significantly greater than the green
check CDC Striker while six entries (APCM03018, LN1105, LN1106, LN1107, LN1108 and
LN1109) had yield significantly lower than the green check CDC Striker. Test B had a row plug
during the seeding operation. As a result, the highly variable yield data for Test B (CV 19%)
precluded it from being acceptable for comparison among the entries.

In Test A most entries flowered later than the check Cutlass except for the yellow line MP1861
and the green line CDC2336-1. Four yellow lines (JS02-205-30, MP1868, MP1870 and
MP1878) and five green lines (CDC2336-1, CDC2366-1, CDC2475-21, LAN1103 and MP1881)
had maturity significantly greater than the yellow check Cutlass while only one green line
(APCMO03018) had maturity significantly less than the yellow check Cutlass. All other lines had
maturity similar to the check. Two yellow lines (CDC2284-17 and CDC2462-30) were
significantly taller than the yellow check Cutlass and three green lines (LN1108, LN1109 and
LAN1103) were significantly shorter than the yellow check Cutlass. Most lines had lodge rating
less than the yellow check variety Cutlass. Highest seed weight was recorded for the green line
LN1105. The yellow line MP1878 and the green line CDC1996-216 had exceptionally low seed
weight.

In Test B most lines flowered later than the check Cutlass except for LN4206 and PARTNER.
Most lines had maturity similar to the yellow check except for MP1864, MP1871 and PARTNER
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which flowered earlier than the check Cutlass. Two lines (MP1876 and PARTNER) were
significantly shorter than the check while four lines (CDC1861-16, CDC2283-17, CDC2329-17
and CDC2259-15) were significantly taller than the check. Most lines had lodge rating less than
the yellow check variety Cutlass except for CDC1861-16 and MP1875. CDC2387-53 had
exceptionally good lodging tolerance. Most lines had seed weight greater than the check.
Highest seed weight was recorded for the lines CDC1329-12, LN4206 and NPZ25/766. The
lines CDC1897-2, CDC2329-17, MP1864, MP1872 and MP1877 had seed weight less than the
check Cutlass.

Table 35. 2009 Irrigated Pea Co-operative Registration Test A.
Pre-Harvest
Yield 10% Vine lodge rating Seed
Yield % of flower length Maturity (1=erect; weight
Variety (kg/ha) Cutlass (days) (cm) (days) 9=flat) (mg)
Yellow
Cutlass (check) 5488 100 53 85 103 7.0 218
Eclipse 3340 61 56 66 104 6.3 233
CDC Golden 4895 89 56 86 102 6.7 215
CDC2093-22 5436 99 56 87 103 6.7 244
CDC2284-17 5217 95 57 103 103 5.0 220
CDC2284-18 6135 112 58 82 104 7.3 230
CDC2462-30 5514 100 59 100 104 5.7 225
JS02-205-30 3888 71 63 91 106 4.3 196
MP1861 4565 83 53 80 100 7.3 263
MP1868 4294 78 56 81 106 6.3 213
MP1869 4542 83 57 82 105 7.0 222
MP1870 5422 99 58 84 106 6.7 218
MP1874 5075 92 59 90 104 7.3 225
MP1878 4544 83 60 85 107 6.0 168
Green
CDC Striker 4251 77 58 71 104 6.3 236
Cooper 4038 74 60 87 107 6.0 252
CDC1996-216 4585 84 54 90 105 6.7 163
CDC2046-4 5247 96 54 91 103 7.0 230
CDC2235-4 4769 87 57 85 104 5.3 218
CDC2237-7 5288 96 57 87 105 6.0 206
CDC2336-1 5206 95 53 94 106 5.0 199
CDC2366-1 5353 98 55 91 104 6.0 221
CDC2366-16 5052 92 57 91 106 5.7 230
CDC2475-21 5023 92 60 88 106 6.7 203
APCMO03018 3201 58 54 86 98 4.7 246
LN1105 3052 56 57 78 105 5.7 309
LN1106 3318 60 54 84 103 4.0 261
LN1107 3380 62 55 78 104 5.3 278
LN1108 2389 44 56 66 104 4.3 262
LN1109 1718 31 59 57 105 4.7 276
LAN1103 3653 67 60 69 106 4.3 276
MP1866 4808 88 56 85 102 7.7 254
MP1867 4761 87 57 93 104 5.7 213
MP1880 5343 97 57 86 105 6.7 239
MP1881 5067 92 60 80 106 7.0 222
Orange
MP1882 5289 96 57 76 104 7.0 228
LSD (0.05) 783 - 2 10 2 2.1 -
CV (%) 11.0 - 1.7 7.1 1.3 21.8 -
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Table 36. 2009 Irrigated Pea Co-operative Registration Test B.
Pre-Harvest
Yield 10% Vine lodge rating Seed
Yield % of flower length Maturity (1=erect; weight

Variety (kg/ha) Cutlass (days) (cm) (days) 9=flat) (mg)
Yellow

Cutlass (check) 7758 100 53 83 104 6.7 210
Eclipse 4860 63 55 69 103 5.7 239
CDC Golden 6776 87 56 88 102 7.3 217
CDC1329-12 9002 116 57 87 106 6.7 268
CDC1861-16 8629 111 56 94 105 7.0 248
CDC1897-2 6441 83 59 87 105 6.0 192
CDC2096-11 6033 78 60 80 107 5.7 216
CDC2259-15 8184 105 57 97 103 5.7 225
CDC2283-17 7355 95 61 95 105 6.0 249
CDC2283-33 8114 105 59 88 105 6.0 218
CDC2329-17 8488 109 55 97 106 6.3 192
CDC2387-53 7966 103 57 90 104 3.0 222
LN4206 6814 88 52 90 101 5.7 273
LAN4195 4298 55 57 78 102 6.0 254
LAN4200 4890 63 54 83 102 4.7 236
MP1862 7192 93 56 90 101 4.7 207
MP1864 5719 74 55 81 99 5.3 195
MP1871 6106 79 57 82 99 6.7 204
MP1872 6078 78 61 80 104 4.7 186
MP1873 3994 51 54 75 98 2.3 251
MP1875 6067 78 57 81 102 7.7 217
MP1876 6443 83 56 69 105 6.3 243
MP1877 5920 76 57 82 107 6.3 184
MP1879 6237 80 57 84 101 5.3 236
NPZ25/766 7383 95 56 89 103 4.7 270
NPZA7031.4 5015 65 55 92 100 4.3 261
PARTNER 3462 45 49 63 99 5.7 258
Green

CDC Striker 5476 71 58 75 103 3.7 259

LSD (0.05) 2042 - 2 10 2 24 -
CV (%) 19.0 - 1.9 7.5 1.4 26.6 -
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Irrigated Field Pea Regional Variety Trial

Funded by the Irrigation Crop Diversification Corporation
and the Crop Development Centre, U of S, Saskatoon, Saskatchewan

Co-investigator: Dr. T. Warkentin, Crop Development Centre, U of S,
Saskatoon, Saskatchewan

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

CSIDC (SW15-29-08-W3): Bradwell very fine sandy loam
CSIDC Off-station (NW12-29-08-W3): Asquith sandy loam
Pederson (NE20-28-07-W3): Elstow loam

Weiterman (SE16-31-07-W3): Bradwell very fine sandy loam

Pea varieties were tested for their agronomic performance under irrigation. The CSIDC and
CSIDC Off-station sites were seeded on May 11 while the Pederson and Weiterman sites were
seeded on May 12 respectively. Plot size was 1.5 m x 4 m. All plots received 45 kg P,Os/ha as
12-51-0 as a side band application and granular inoculant as a seed place application during the
seeding operation. Nitrogen as urea (46-0-0) was applied as a side band application during
seeding at a rate of 60 kg N/ha for the CSIDC site, 100 kg N/ha for the CSIDC Off-station site,
75 kg N/ha for the Pederson site and 100 kg N/ha for the Weiterman site. Weed control
consisted of a spring pre-plant soil incorporated application of granular Edge (ethalfluralin) and
a post-emergence application of Odyssey (imazamox + imazethapyr) at the CSIDC Off-station,
Pederson and Weiterman sites supplemented by some hand weeding. As well, the Weiterman
site received a post-emergence application of Tropotox Plus (MCPA + MCPB) due to the high
weed pressure. The trials were arranged in a randomized complete block design with three
replicates. A pre-harvest application of Reglone (diquat) assisted with plant desiccation. Yields
were estimated by harvesting the entire plot.

Irrigated pea vyield, height, lodge rating and seed weight varied among the sites (Tables 37-40).
Highest yields were produced at the CSIDC and Pederson sites. The lowest yields were at the
Weiterman site, a result of high weed pressure and moisture stress at the late flower to early
pod growth stage. Yellow varieties that showed consistently high yield across sites were
Agassiz, CDC 1749-8, CDC 1897-14, CDC 1897-3, CDC Meadow and Polstead. A green
variety with consistently good yield across sites was CDC 1932-201. The silage/forage variety
40-10 had consistently low yield across sites. The yellow variety IN4188 and the forage/silage
variety 40-10 were consistently taller than the other varieties while Cutlass, CDC Bronco,
Eclipse, Polstead, Sorento, CDC Striker and Cooper were consistently shorter varieties across
sites. Maturity showed a general trend of being slightly longer at the CSIDC Off-station site.
The maple variety JSC43001 was the earliest variety to mature at all sites. Lodge rating varied
considerably among the sites, possibly a function of environmental growing conditions. As well,
there was considerable variation in lodging among the varieties within each site. The yellow
varieties Cutlass, CDC 1897-3, CDC Golden and CDC Prosper and the silage/forage variety
CDC Leroy lodged to the greatest extent at all sites. Seed weight varied among the sites. For
most varieties, highest seed weight was observed at the Weiterman site while lowest seed
weight occurred at the Pederson site. The yellow variety APCM97107 and the maple variety
JSC43001 had the largest seed weight at all sites. The silage/forage variety 40-10 had the
smallest overall seed weight at all sites while CDC Prosper and CDC Patrick had the smallest
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seed weight of the yellow and green varieties respectively. Test weight varied from 77.5 - 81.6
kg/hl with the lowest and highest values obtained for the two silage/forage varieties 40-10 and
CDC Leroy respectively.

The results from these trials are used to update the irrigation variety trial database at CSIDC
and provide recommendations to irrigators on the best pea varieties suited to irrigation
conditions.

Table 37. 2009 Irrigated Pea Regional Variety trial, CSIDC site.
Lodge
10% rating Seed Test
Yield Flower | Height | Maturity | (1=erect; weight weight
Variety (kg/ha) (days) (cm) (days) 9=flat) (mg) (kg/hl)
Yellow
Cutlass (check) 8156 52 81 102 5.7 233 80.2
Agassiz 8504 53 95 101 6.7 239 79.1
APCM 97107 5725 52 91 100 3.7 303 77.6
CDC 1749-8 8286 57 105 105 7.0 211 79.1
CDC 1897-14 8464 57 93 104 6.0 199 80.4
CDC 1897-3 8416 58 93 105 8.0 199 79.2
CDC Bronco 7131 59 87 105 7.3 202 80.1
CDC Golden 7883 56 89 101 6.0 229 80.4
CDC Meadow 8212 55 103 103 6.3 212 80.3
CDC Prosper 7589 56 91 105 7.7 152 80.9
CDC Treasure 8306 56 96 101 6.3 230 81.8
DS Admiral 7880 55 85 99 4.0 257 79.4
Eclipse 8224 54 86 105 6.3 250 80.1
IN4188 7961 55 105 105 5.3 270 81.3
Polstead 8439 55 76 105 6.7 264 79.7
Sorento 8295 56 81 104 5.3 263 80.1
Thunderbird 8403 61 91 106 6.7 217 80.5
Green
CDC 1812-5 8147 61 94 108 6.3 213 80.8
CDC 1932-201 9174 57 89 105 7.3 208 81.2
CDC Patrick 7758 57 103 105 7.3 173 78.0
CDC Striker 6113 57 83 101 3.0 268 80.8
Cooper 7627 59 88 106 6.3 283 78.1
Silage/Forage
40-10 4725 60 105 111 5.7 144 7.7
CDC Leroy 8388 56 95 106 7.7 149 80.8
Maple
JSC43001 6544 52 85 96 4.0 294 79.6
LSD (0.05) 1020 1 13 2 2.5 14 1.2
CV (%) 8.0 1.0 8.6 14 24.7 3.8 0.9
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Table 38. 2009 Irrigated Pea Regional Variety trial, CSIDC Off-station site.

Lodge
10% rating Seed Test
Yield Flower | Height | Maturity | (1=erect; weight weight
Variety (kg/ha) (days) (cm) (days) 9=flat) (mg) (kg/hl)
Yellow
Cutlass (check) 7308 54 93 108 7.0 232 80.3
Agassiz 7427 56 96 107 6.7 246 79.8
APCM 97107 4484 55 81 102 6.7 292 78.0
CDC 1749-8 7726 59 97 108 6.3 235 80.4
CDC 1897-14 7699 60 93 108 7.0 201 80.9
CDC 1897-3 7644 60 95 108 6.3 211 81.0
CDC Bronco 8043 60 84 110 6.3 220 81.3
CDC Golden 6744 58 92 106 6.7 229 81.3
CDC Meadow 7651 56 96 107 6.0 222 80.1
CDC Prosper 7167 57 89 109 5.9 152 81.9
CDC Treasure 7562 57 92 106 6.3 226 82.0
DS Admiral 6047 57 93 106 7.7 247 81.1
Eclipse 6031 56 82 109 6.7 265 79.7
IN4188 6068 57 103 109 5.3 255 82.0
Polstead 6964 57 82 108 7.7 272 79.8
Sorento 5642 57 82 109 7.3 274 81.1
Thunderbird 6873 63 94 108 5.7 232 81.6
Green
CDC 1812-5 5774 64 94 111 4.7 238 81.0
CDC 1932-201 7290 58 88 110 6.3 208 82.0
CDC Patrick 7545 58 89 110 6.0 191 80.4
CDC striker 5531 59 81 104 6.3 266 81.8
Cooper 5803 62 87 110 6.0 267 79.3
Silage/Forage
40-10 4227 62 102 112 5.3 140 77.7
CDC Leroy 6828 58 97 111 5.3 153 82.4
Maple
JSC43001 6342 52 99 102 6.3 272 79.8
LSD (0.05) 808 2 11 2 15 20 1.0
CV (%) 7.4 1.8 7.4 1.3 13.8 5.3 0.8
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Table 39. 2009 Irrigated Pea Regional Variety trial, Pederson site.

Lodge
10% rating Seed Test
Yield Flower | Height | Maturity | (1=erect; weight weight
Variety (kg/ha) (days) (cm) (days) 9=flat) (mg) (kg/hl)
Yellow
Cutlass (check) 7872 52 86 104 7.3 209 80.5
Agassiz 8390 56 94 104 5.7 224 80.3
APCM 97107 8510 56 92 103 7.7 288 79.2
CDC 1749-8 8340 57 102 106 7.0 202 79.8
CDC 1897-14 8788 58 98 105 7.0 193 80.1
CDC 1897-3 7839 58 91 105 7.3 181 79.9
CDC Bronco 7589 59 84 106 7.3 195 80.1
CDC Golden 7222 57 94 102 7.3 191 80.3
CDC Meadow 8480 56 100 103 6.7 202 81.4
CDC Prosper 7878 57 96 107 7.3 146 81.5
CDC Treasure 8262 58 99 102 5.0 207 81.0
DS Admiral 8275 58 98 100 7.0 241 80.7
Eclipse 8096 57 92 109 6.7 209 80.2
IN4188 8373 57 104 107 3.7 259 81.6
Polstead 9187 56 85 108 7.7 249 79.9
Sorento 8542 57 90 107 7.3 231 80.3
Thunderbird 8439 62 94 107 6.3 214 81.4
Green
CDC 1812-5 8051 61 106 110 5.3 198 80.7
CDC 1932-201 8095 57 97 108 6.7 186 80.6
CDC Patrick 7902 57 100 105 7.3 168 79.6
CDC striker 8339 57 93 103 7.0 256 81.3
Cooper 6901 63 87 110 5.0 245 79.5
Silage/Forage
40-10 4361 62 114 111 5.3 134 77.4
CDC Leroy 6489 59 94 108 6.3 136 81.6
Maple
JSC43001 7612 52 106 101 6.3 270 79.6
LSD (0.05) 613 2 8 2 1.7 14 1.2
CV (%) 4.7 2.6 4.9 1.4 15.6 4.0 0.9
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Table 40. 2009 Irrigated Pea Regional Variety trial, Weiterman site.

Lodge
10% rating Seed Test
Yield Flower | Height | Maturity | (1=erect; weight weight
Variety (kg/ha) (days) (cm) (days) 9=flat) (mg) (kg/hl)
Yellow
Cutlass (check) 6964 52 75 100 7.0 251 79.9
Agassiz 7580 55 84 99 3.3 264 79.8
APCM 97107 6455 54 81 97 2.7 309 77.7
CDC 1749-8 8070 58 93 102 5.0 245 79.4
CDC 1897-14 8088 59 84 102 5.7 220 81.4
CDC 1897-3 7482 62 78 103 6.0 219 80.7
CDC Bronco 7148 59 76 102 5.0 231 80.7
CDC Golden 6898 56 79 99 6.7 233 80.9
CDC Meadow 7045 55 82 100 5.0 247 81.2
CDC Prosper 7310 57 79 101 6.0 170 81.6
CDC Treasure 6656 56 78 97 13 249 80.7
DS Admiral 6655 57 85 99 2.0 263 80.7
Eclipse 7071 58 76 104 3.0 253 80.8
IN4188 7519 56 92 102 3.3 280 81.4
Polstead 7890 57 71 102 1.7 293 80.3
Sorento 6986 58 79 104 5.3 276 80.0
Thunderbird 6734 62 86 104 6.0 225 80.3
Green
CDC 1812-5 7719 63 92 107 4.7 240 81.0
CDC 1932-201 7660 57 77 101 4.0 229 81.7
CDC Patrick 6917 58 85 102 4.3 196 80.1
CDC striker 6083 57 73 99 3.3 268 80.4
Cooper 6723 62 75 103 3.0 281 77.8
Silage/Forage
40-10 4724 63 99 110 6.3 146 77.3
CDC Leroy 7170 59 83 102 7.0 168 81.7
Maple
JSC43001 5979 53 91 96 3.0 313 78.5
LSD (0.05) 710 1 9 4 3.4 13 1.3
CV (%) 6.2 1.6 6.8 2.2 46.2 3.4 1.0
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Soybean Performance Evaluation Demonstration Trial

Funded by Agriculture and Agri-Food Canada, AESB
and the Irrigation Crop Diversification Corporation

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

A soybean performance evaluation demonstration trial was established in the spring of 2009 at
CSIDC. Soybean varieties were tested for their agronomic performance under irrigation and
dryland conditions. Plot size was 1.2 m x 4 m. All plots received 45 kg P,0Os/ha as 12-51-0 as
a side band 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. Weed control consisted of a spring pre-plant soil incorporated
application of granular Edge (ethalfluralin) and a post-emergence application of Roundup
(glyphosate) supplemented by some hand weeding. Yields were estimated by harvesting the
entire plot.

Growing season rainfall (May 1 to September 30) and irrigation was 173 mm and 142 mm,
respectively. Cumulative Corn Heat Units (CHU) were 2298 for the period May 15 - September
30. Climatic conditions in 2009 were slightly cooler for the period May - August and above
average for September compared to the long term average. Precipitation was less than the
long term average for all months except July and August. Accumulated heat units were below
the long term average (1931-2008: 2354 CHU) due to the below average temperatures for the
May - August period. Harvest was delayed because of poor drying conditions in October.

Twelve Roundup Ready soybean varieties with a range in heat unit maturity ratings (2350-2550)
were evaluated. Yields for the irrigated site (Table 41) were generally lower than for the dryland
site (Table 42). Highest yield was obtained for NSC Warren RR at the irrigated site and Apollo
RR at the dryland site. Only NSC Warren RR at the irrigated site had yield significantly greater
than the check variety RR Rosco. Lowest yields were obtained for 24-52 R and 90A06 at both
sites. Both 24-52 R and 90A06 had yield significantly lower than the check variety RR Rosco.
Other varieties that had low yield at the irrigated site were LS0028, LS0036 and Montcalm.
Maturity showed a similar trend for the irrigated and dryland sites. Maturity varied among the
varieties with the two lowest yielding varieties not reaching maturity prior to the first fall killing
frost. Plant height varied between the sites and among varieties within a site. The soybean
plants showed a trend of being taller at the dryland site than at the irrigated site. Montcalm was
one of the tallest varieties at both sites while LS0028 and LS0036 were short at both sites. As
well, RR Rosco, Apollo RR, Isis RR and 90A06 were also short at the irrigated site. Seed
weight varied between the sites and among the varieties within a site. Seed weight appeared to
be higher for the irrigated site compared to the dryland site. The variety 24-52 R had the largest
seed size at both sites while the varieties LS0028 and LS0036 had the smallest seed size at
both sites. Test weight was generally higher for the irrigated site compared to the dryland site.

The results from these trials are used to update the variety database at CSIDC and provide
information to producers on soybean performance under Saskatchewan growing conditions.
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Table 41. 2009 Irrigated Soybean Adaptation Trial, CSIDC site.
Seed
Heat Yield Maturity | Height weight Test weight

Variety Type units (kg/ha) (days) (cm) (mg) (kg/hl)
RR Rosco (check) RR 2450 3471 124 71 148 70.5
Apollo RR RR 2450 3565 122 72 157 70.6
Isis RR RR 2400 3712 127 73 142 715
LS0028 RR 2400 3088 129 71 119 71.2
LS0036 RR 2425 3171 128 71 120 70.5
Montcalm RR 2450 3123 129 80 142 70.2
NSC Argyle RR RR 2450 3686 128 75 134 70.7
NSC Warren RR RR 2350 3941 126 79 127 70.6
RR Russell RR 2550 3469 125 75 133 71.2
24-52 R RR 2425 2827 Frost 76 176 70.8
25-04 R RR 2450 3563 Frost 80 163 71.2
90A06 RR 2450 2858 Frost 68 157 70.9

LSD (0.05) 445 NS NS 11 0.7

CV (%) 7.8 15 8.1 4.7 0.6
! hot significant
Table 42. 2009 Dryland Soybean Adaptation Trial, CSIDC site.
Seed
Heat Yield Maturity | Height weight | Test weight

Variety Type units (kg/ha) (days) (cm) (mg) (kg/hl)
RR Rosco (check) RR 2450 4028 125 80 156 71.3
Apollo RR RR 2450 4071 121 79 143 71.1
Isis RR RR 2400 3764 129 82 135 69.4
LS0028 RR 2400 3580 129 68 110 70.8
LS0036 RR 2425 3971 128 74 111 68.0
Montcalm RR 2450 3682 127 89 147 67.7
NSC Argyle RR RR 2450 4022 128 88 132 70.9
NSC Warren RR RR 2350 3852 125 82 121 67.7
RR Russell RR 2550 3994 122 78 133 70.0
24-52 R RR 2425 3288 Frost 78 173 70.2
25-04 R RR 2450 3592 Frost 83 144 71.0
90A06 RR 2450 2707 Frost 76 139 70.9

LSD (0.05) | 416 4 8 10 NS

CV (%) 6.6 14 5.8 4.1 3.6

! not significant
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Switchgrass Biomass Performance Evaluation Demonstration Trial
Funded by AAFC/AESB and Sunshine Sustainable Living
Co-investigator: J. Vanderschaaf, Sunshine Sustainable Living

Cellulose based ethanol and bioheat from pelletized/densified plant biomass show promising
energy gains compared to starch-based ethanol. Switchgrass, a C4 warm season perennial
grass, has been identified as a potential biomass source for cellulosic ethanol and pelletized
bioheat/densified biofuel. High biomass yields coupled with low inputs make switchgrass a
superior choice for energy production particularly in warm season environments. In cool, short
growing season environments, such as the Lake Diefenbaker Development Area of
Saskatchewan, growth of warm season grasses may be limited by low winter temperatures and
short vegetative periods.

A switchgrass biomass performance evaluation demonstration trial was established in the spring
of 2008 at CSIDC. Treatments consisted of switchgrass and big bluestem varieties and a
mixture of switchgrass + big bluestem in comparison to Chief intermediate wheatgrass, a C3
cool season grass. Big bluestem is included in mixtures with switchgrass to enhance
environmental benefits and to reduce potential for disease pressure on monoculture seedlings
of switchgrass. Plot size was 2.4 m x 10 m. Yields were estimated by harvesting the centre
eight rows in each plot in the establishment year (2008). Post harvest weed control of winter
annual and perennial weeds consisted of an application of 2,4-D and Banvel (dicamba) on
October 23, 2008. The entire snow covered trial area received a broadcast application of 112
kg N/ha as Ammonium Nitrate (34-0-0) and 56 kg P,Os/ha as Monoammonium Phosphate (11-
52-0) on December 11, 2008.

In the spring of 2009, the trial area was mowed to remove any dead excess plant material.
Visual observations of the different grass treatments indicated that Chief Intermediate
Wheatgrass was the first grass to initiate growth in the spring. One switchgrass variety, Alamo
showed no growth and obviously winter-killed. All other swithgrass, big bluestem and
switchgrass + big bluestem plots had growth, however, some individual plots had poor and
spotty growth. In particular, the Southlow and Niagara big bluestem plots were very poor.
Those plots with poor growth tended to have greater weed pressure throughout the growing
season.

The 2009 growing season rainfall (May 1 to September 30) and irrigation was 173 mm and 339
mm, respectively. Cumulative Corn Heat Units (CHU) were 2298 for the period May 15 -
September 30. Climatic conditions in 2009 were slightly cooler for the period May - August and
above average for September compared to the long term average. Precipitation was less than
the long term average for all months except July and August. Accumulated heat units were
below the long term average (1931-2008: 2354 CHU) due to the below average temperatures
for the May - August period.

Plant height was measured at the end of August. The big bluestem plots were taller than the
switchgrass plots with the Chief intermediate wheatgrass just slightly shorter than the big
bluestem (Table 43). Bison big bluestem was the tallest while Dakota switchgrass was the
shortest.

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10



Field & Forage Crops | 60

The trial was harvested on October 7 & 8, 2009. Yield was estimated by harvesting the entire
plot. Total wet weight was recorded, a sub-sample collected from each individual plot for
moisture determination and yields reported on a dry matter basis. Some plots were still green
and moist. Other plots had obviously started to dry down as they had started to lose their green
colour and were turning a light brown colour. These differences were reflected in the harvest
moisture content (Table 43). Dry matter yields were high and of the order Chief intermediate
wheatgrass > switchgrass > switchgrass + big bluestem > big bluestem. Chief intermediate
wheatgrass had the highest overall yield, significantly greater than all other grasses except
Cave-In-Rock and Sunburst switchgrass. The big bluestem grass treatments produced the
lowest yields. Thin stands, a result of poor stand establishment, resulted in lower yields for the
big bluestem and switchgrass + big bluestem.

Post harvest weed control for winter annuals and perennial weeds consisted of an application of
2,4-D on October 22, 2009. As well, the entire trial area received a broadcast application of 56
kg P,Os/ha as Monoammonium Phosphate (11-52-0) on October 27, 2009 and 112 kg N/ha as
Urea (46-0-0) on November 4, 2009.

The trial will be assessed for winter kill in the spring of 2010. If stand survival is acceptable, the
plots will be harvested in late fall 2010 and dry matter yields recorded for the third year of the
trial (2" year after establishment).

Table 43. 2009 Irrigated Switchgrass Performance Evaluation Demonstration
Trial yield data, CSIDC site.
Height % Yield
Variety (cm) Moisture (kg/ha)
Intermediate Wheatgrass
Chief (check) | 162 | 60.39 | 20308
Switchgrass
Alamo ND' ND ND
Cave-In-Rock 151 61.24 17057
Dacotah 136 45.21 14993
Forestburg 150 52.99 16830
Shawnee 145 64.30 14135
Shelter 142 62.40 14970
Sunburst 155 50.32 19086
Big Bluestem
Bison 170 54.22 8751
Niagara 167 60.90 9451
Southlow 166 60.84 9939
Switchgrass + Big Bluestem
Cave-In-Rock + Bison 160 60.06 12964
Dacotah + Bison 140 52.67 12612
Sunburst + Bison 158 51.81 15673
LSD (0.05) 12 6.77 3308
CV (%) 5.4 8.3 16.1

! no data — winter killed
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Agronomic Trials

Effect of Seed Date, Canola Type and Seed Rate on Irrigated Canola Yield
Funded by Agriculture and Agri-Food Canada, AESB

Most of the current production and management practices for canola were developed in the
period shortly after the introduction of canola as a new crop. More recently, breeding has
focused on improving agronomic traits and there has been substantial yield improvement in new
cultivars. Revisions to management practices may be needed to realize the true value of the
improved genetics. Increased vigour of high-yielding cultivars may decrease the number of
plants needed per unit area, or more plants may be needed to utilize higher inputs. This also
suggests a possible need for a separate set of management practices for open pollinated (OP)
and hybrid (HYB) canola cultivars. The objective of this study was to determine if recently
registered high-yielding hybrid and open pollinated cultivars respond differently to different
seeding dates and seeding rates under irrigated conditions in the short growing season of the
prairies.

A trial was established in the spring of 2009 at the CSIDC. Treatments consisted of two
seeding dates (Early - May 11 and Late - May 25), two canola cultivars (45H28 - HYB and
Rugby - OP) and five seeding rates (100, 150, 200, 250 and 300 seeds/m?). Plot size was 1.5
m X 4 m. The seed was treated with Helix XTra (thiamethoxam, difenoconazole, metalaxyl &
fludioxonil) for seed borne disease and early season flea beetle control. Nitrogen was applied
at 140 kg N/ha as 46-0-0 and phosphorus was applied at 45 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), a post-emergence tank-mix
application of Muster (75% ethametsulfuron-methyl) + Lontrel (clopyralid) + Poast (sethoxydim)
supplemented by some hand weeding. An application of Proline 490 SC (prothioconazole)
fungicide was applied at the early flowering stage for sclerotinia stem rot (white mold) control.
Yields were estimated by harvesting the entire plot.

Cool and dry growing conditions early in the growing season resulted in delayed emergence
and slow establishment of the trials. The early seeding date required more days for plant
emergence than the late seeding date (Table 44). As well, the open pollinated variety generally
required more days for plant emergence than the hybrid with the differences more pronounced
for the early seeding date than the late seeding date. More days were required for emergence
as seeding rate increased.

Plant density was greater for the late seeding date compared to the early seeding date. These
differences were due to the lower plant density of the open pollinated variety at the early
seeding date (Table 45). As well, plant density increased as the seeding rate increased.

The days required for 90% of the plants to have at least one open flower was greater for the
early seeding date compared to the late seeding date (Table 46). There was no difference
between canola varieties or seed rates for days to flower. As well, days to reach maturity were
greater for the early seeding date compared to the late seeding date (Table 47). There was no
difference between canola varieties or seed rates for days to maturity.
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Plant height was greater for the hybrid canola compared to the open pollinated canola type for
both the early and late seeding dates (Table 48). As well, plant height was greater for the late
seeding date compared to the early seeding date. There was no effect of seed rate on canola
height.

There was no effect of seed date or canola plant type on lodge rating (Table 49). Lodge rating
increased as seed rate increased. Higher plant density would lead to smaller plant stem which
would be weaker and more subject to lodging.

The hybrid canola had higher yield compared to the open pollinated canola type at both the
early and late seeding dates (Table 50). There was no difference in yield between the early and
late seeding dates for the hybrid canola, however the open pollinated canola yielded higher at
the late seeding date than the early seeding date. Overall, highest canola yield was obtained
for a seeding rate in the range of 150 — 200 seeds/m?, which is the rate currently recommended
by the Canola Council of Canada.

Table 44. Effect of seed date, canola type and seed rate on the days to emergence of canola.

Days to Emergence
Seed rate Early Late Seed rate
(seeds/m?) OoP! Hybrid OoP Hybrid Mean
100 26 23 18 17 21
150 25 22 17 17 20
200 24 21 17 16 19
250 22 16 16 16 17
300 18 17 16 16 17
Canola type Mean 23 20 17 16
Seed date Mean 21 16
ANOVA
Seed date (SD) *(2)
Canola type (CT) * (1)
SDxCT *(1)
Seed rate (SR) *** (1)
SD x SR *** (2)
CTx SR NS
SDxCT x SR NS

! open pollinated

*** and * indicate significance at P<0.001 and P<0.05 levels of probability
NS — not significant

Values within parentheses are LSD estimates at 5.0% level of significance.
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Table 45. Effect of seed date, canola type and seed rate on the plant density of canola
(plants/m?).

Plant density (#/m?)
Seed rate Early Late Seed rate
(seeds/m?) OoP! Hybrid oP Hybrid Mean
100 52 96 91 90 84
150 96 159 152 136 136
200 157 143 181 178 164
250 170 279 230 229 227
300 210 259 286 281 259
Canola type Mean 141 187 188 183
Seed date Mean 165 185
ANOVA
Seed date (SD) NS
Canola type (CT) NS
SDxCT NS
Seed rate (SR) **% (16)
SD x SR NS
CT x SR NS
SD xCT x SR NS

! open pollinated

*** indicates significance at P<0.001 level of probability

NS — not significant

Values within parentheses are LSD estimates at 5.0% level of significance.

Table 46. Effect of seed date, canola type and seed rate on the days to flower of canola.

Days to Flower
Early Late Seed rate
OoP! Hybrid OoP Hybrid Mean

100 52 51 46 45 48

150 51 51 46 45 48

200 52 52 45 45 48

250 51 51 45 45 48

300 52 52 45 45 48

Canola type Mean 51 51 45 45 48

Seed date Mean 51 45
ANOVA

Seed date (SD) * (1)
Canola type (CT) NS
SD xCT NS
Seed rate (SR) NS
SD x SR *(1)
CT x SR NS
SDxCT x SR NS

! open pollinated

* indicates significance at P<0.05 level of probability

NS — not significant

Values within parentheses are LSD estimates at 5.0% level of significance.
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Table 47. Effect of seed date, canola type and seed rate on the days to maturity of canola.

Days to Maturity
Seed rate Early Late Seed rate
(seeds/m?) OoP! Hybrid oP Hybrid Mean
100 106 106 99 100 103
150 106 106 99 100 102
200 106 106 99 99 102
250 106 106 99 99 102
300 106 106 99 100 103
Canola type Mean 106 106 99 99
Seed date Mean 106 99
ANOVA
Seed date (SD) *(6)
Canola type (CT) NS
SD xCT NS
Seed rate (SR) NS
SD x SR NS
CT x SR NS
SD xCT x SR NS

! open pollinated

* indicates significance at P<0.05 level of probability

NS — not significant

Values within parentheses are LSD estimates at 5.0% level of significance.

Table 48. Effect of seed date, canola type and seed rate on canola plant height (cm).

Plant height (cm)

Seed rate Early Late Seed rate
(seeds/m?) OoP! Hybrid oP Hybrid Mean
100 105 121 117 126 117
150 110 121 118 125 119
200 110 120 112 133 119
250 110 118 114 117 115
300 105 120 115 124 116
Canola type Mean 108 120 115 125
Seed date Mean 114 120
ANOVA
Seed date (SD) *(2)
Canola type (CT) **% (4)
SD xCT NS
Seed rate (SR) NS
SD x SR NS
CTx SR NS
SD xCT x SR NS

! open pollinated

*** and * indicate significance at P<0.001 and P<0.05 levels of probability

NS — not significant

Values within parentheses are LSD estimates at 5.0% level of significance.
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Table 49. Effect of seed date, canola type and seed rate on the lodge rating of canola.

Lodge rating (1=erect; 5=flat)
Seed rate Early Late Seed rate
(seeds/m?) Open Hybrid Open Hybrid Mean
100 2.1 1.6 1.6 1.8 1.8
150 2.1 2.1 15 2.1 2.0
200 2.0 2.6 1.9 2.1 2.2
250 2.3 3.0 2.6 2.8 2.7
300 2.4 3.4 2.3 2.9 2.7
Canola type Mean 2.2 2.6 2.0 2.3
Seed date Mean 2.2 2.3
ANOVA
Seed date (SD) NS
Canola type (CT) NS
SD xCT NS
Seed rate (SR) ***(0.4)
SD x SR NS
CT x SR NS
SD X CT x SR NS

! open pollinated

*** indicates significance at P<0.001 level of probability

NS — not significant

Values within parentheses are LSD estimates at 5.0% level of significance.

Table 50. Effect of seed date, canola type and seed rate on the yield of canola (kg/ha).

Yield (kg/ha)
Seed rate Early Late Seed rate
(seeds/m?) oP* Hybrid OoP Hybrid Mean
100 3974 6449 5052 6220 5424
150 4137 6595 5167 6478 5594
200 4385 6594 5128 6702 5702
250 4101 6721 5124 6290 5559
300 4111 6744 5176 6208 5559
Canola type Mean 4141 6620 5129 6380
Seed date Mean 5381 5568
ANOVA
Seed date (SD) NS
Canola type (CT) ***(181)
SD xCT *** (552)
Seed rate (SR) NS
SD x SR NS
CTx SR NS NS
SD xCT x SR

! open pollinated

*** indicates significance at P<0.001 level of probability

NS — not significant

Values within parentheses are LSD estimates at 5.0% level of significance.
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Soybean Plant Population Trial
Funded by Agriculture and Agri-Food Canada, AESB
Co-investigator: B. Brolley, Manitoba Agriculture, Food & Rural Initiatives

An irrigated soybean plant population demonstration trial was established in the spring of 2009
at CSIDC under dryland conditions. NSC Tyndall RR, a 2400 heat unit soybean variety, was
grown at four target plant populations in six row plots measuring 1.2 m x 4 m. All plots received
45 kg P,0s/ha as 12-51-0 as a side band 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. Weed control consisted of a spring
pre-plant soil incorporated application of granular Edge (ethalfluralin) and a post-emergence
application of Roundup (glyphosate) supplemented by some hand weeding. Yields were
estimated by harvesting the entire plot.

Actual plant populations were lower than the targeted plant populations for all treatments (Table
51). The difference between the targeted population and the actual population for the different
treatments varied from 36-55%. The actual plant population was considerably less than the
targeted population possibly due to the cool spring temperatures experienced in 2009. Yield
increased with each incremental increase in plant population. Highest yield was obtained at the
highest plant population achieved. It is not known whether any further increase in plant
population would have resulted in a yield increase under the current growing conditions. The
plant density currently recommended for soybean by MAFRI is in the range of 180,000-210,000
plants/ac. Days to maturity and seed weight decreased as plant population increased while
plant height and test weight increased as plant population increased. Further work is required
before recommendations can be made regarding the optimum seeding rate for soybean.

Table 51. 2009 Dryland Soybean Plant Population Trial, CSIDC site.

Target Actual

plant plant Seed Test

population population Yield Maturity Height | weight [ weight

(plants/ac) (plants/ac) (kg/ha) (days) (cm) (mg) (kg/hl)
120,000 77,138 2867 128 56 134 70.7
200,000 125,840 3420 126 63 128 71.2
280,000 167,585 3695 124 61 128 71.4
360,000 216,893 4212 121 69 126 71.8
LSD (0.05) 20,892 497 2 8 4 NS*

CV (%) 1.7 7.0 0.9 6.2 1.4 0.7

! hot significant
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Annual Cereal Forage Yield Potential Trials

Funded by Agriculture and Agri-Food Canada, AESB
and the Irrigation Crop Diversification Corporation

A spring seeded annual cereal forage trial was established in the spring of 2009 at CSIDC.
Treatments consisted of selected barley, oat and triticale varieties. A seeding rate of 250
seeds/m?was used for all crops. Separate trials were established for each crop. All plots
received 140 kg N/ha as 46-0-0 and 45 kg P,Os/ha as 12-51-0 as a side band application
during the seeding operation. Weed control consisted of a post-emergent application of the
appropriate herbicides for each crop supplemented by some hand weeding. Herbicides used
include the following: Barley - Refine (thifensulfuron methyl+tribenuron methyl) + Assert
(imazamethabenz); Oat - Refine (thifensulfuron methyl+tribenuron methyl) ; Triticale - Refine
(thifensulfuron methyl+tribenuron methyl) + Assert (imazamethabenz). The treatments were
arranged in a randomized complete block design and replicated four times. Each treatment
measured 1.5 m x 6 m. The entire plot was harvested to estimate yield.

The trials were seeded on May 20 and harvested at the early milk growth stage for triticale and
the soft dough growth stage for barley and oats. Harvest dates were August 10 (82 days after
seeding), August 6 (78 days after seeding) and September 1 (104 days after seeding) for the
barley, triticale and oats respectively.

Barley

Barley treatments consisted of fifteen varieties representing three types: malt (3), feed (6) and
forage (6). Highest forage dry matter yield was obtained for Newdale, a 2-row, rough awned,
normal height malt barley, Manny a 6-row smooth awned normal height feed barley and Sundre
a 6-row smooth awned normal height feed barley. The lowest forage yield was obtained for AC
Ranger a 6-row smooth awned, normal height forage type barley variety (Table 52). Overall,
barley forage dry matter yield for all varieties tested was high ranging from 14,286 to 17,673
kag/ha.

Plant height ranged from a high of 101 cm for CDC Cowboy (2-row forage) to a low of 81 cm for
CDC Bold (6-row semi-dwarf feed). There were significant plant height differences between
barley varieties; however, the differences did not show any trend in relation to forage yield.
Most varieties had plant height in the range of 80-100 cm.

Days to first head emergence varied from 53 to 60 days for the barley varieties tested; while,
days to the soft dough growth stage for most varieties was in the range of 77-79 days.

Lodging resistance of the majority of the barley varieties tested was good. There was very little
lodging present. Most varieties remained upright throughout the growing season.

All barley varieties tested showed leaf disease incidence. The greatest extent and severity of
leaf disease, as indicated by the visual estimations, was shown for Vivar, Stockford and Sundre.
All other varieties tested had lower disease rating.

Forage quality analysis for the barley varieties tested indicated that the feed barley varieties
Trochu and Sundre and the forage variety AC Ranger had the best combination of CP, low ADF
and high TDN (forage quality indicators) desirable for feed.
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Oat
Oat treatments consisted of four varieties representing three types: (a) general purpose (1);
(b) milling/feed (2); and (c) forage (1). Highest forage dry matter yield was produced by CDC
Baler (Table 53). Overall, oat forage dry matter yield for all varieties tested ranged from 15,098
to 20,274 kg/ha.

Plant height ranged from a high of 122 for CDC Baler (forage) to a low of 101 cm for AC Morgan
(milling/feed). There were significant plant height differences between barley varieties with the
tallest variety producing the highest yield and the shortest variety producing the lowest yield.

Days to first head emergence varied from 62 to 69 days for the oat varieties tested while days to
the late milk-early soft dough growth stage ranged from 104 to 105 days. This was slightly
longer than in the previous year probably due to the cool spring growing conditions experienced
in 2009.

Lodging resistance of the oat varieties tested was generally very good. All varieties tested
stood upright throughout the growing season.

All oat varieties tested showed leaf disease incidence. Overall, leaf disease incidence and
severity was low.

Forage quality analysis for the oat varieties tested indicated that the milling/feed oat variety AC
Morgan had the best combination of CP, low ADF and high TDN (forage quality indicators)
desirable for feed. All other varieties tested had similar CP, slightly higher ADF and lower TDN.

Triticale

Triticale treatments consisted of six varieties. Highest forage dry matter yield was produced by
Pronghorn while the lowest forage yield was produced by Tyndal (Table 54). However, dry
matter yield differences were small among the triticale varieties tested. Overall, triticale forage
dry matter yield for all varieties tested ranged from 11,536 to 16,136 kg/ha. The triticale yields
were lower than for the barley and oat forage yields probably due to cutting at the early milk
growth stage for triticale compared to the soft dough stage for the barley and late milk-early soft
dough growth stage for the oats.

Plant height ranged from a high of 128 cm for Viking to a low of 103 cm for Tyndal. There were
significant plant height differences between triticale varieties.

Days to first head emergence varied from 56 to 58 days for the triticale varieties tested. All
varieties reached the milk growth stage within 78 days after planting.

All triticale varieties tested had very low lodge rating scores. The low lodge rating scores was
probably due to the fact that the varieties were harvested at the early milk growth stage prior to
full kernel development.

All triticale varieties tested showed leaf disease incidence; however, the disease was minimal
with little distinction between the varieties tested.

Forage quality analysis for the triticale varieties tested indicated that AC Ultima, Tyndal and
Pronghorn had the best combination of CP, low ADF and high TDN (forage quality indicators)
desirable for feed. Generally, there were only small differences in forage quality among the
varieties tested.
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Table 52. Agronomic data for the 2009 Irrigated Barley Forage trial.

Disease Forage Quality Analysis3
Dry Head Soft Lodge rating
2o0r6 | Awn Yield Height | Emergence Dough (1=erect; Extent | Severity

Variety row | Type' | Straw” | (kg/ha) (cm) (days) (days) 9=flat) (0-5) (0-5) CP NDF | ADF | TDN
Malt

Newdale R N 17673 92 58 79 1.0 1.0 2.0 12.0 43.5 237 66.3
CDC Laurence 6 16924 95 57 78 1.0 1.0 2.0 11.8 40.5 25.1 65.6
Tradition 6 S 15825 87 53 77 1.3 1.0 1.8 11.6 36.2 19.9 68.2
Feed

Trochu 6 S N 16752 86 54 78 1.0 1.3 1.5 12.6 42.8 23.8 66.3
Vivar 6 R SD 15632 78 59 78 1.0 1.3 2.5 11.7 44.5 24.7 65.8
AC Rosser 6 S N 16373 91 57 78 1.0 1.0 1.8 12.1 44.1 20.1 68.2
CDC Bold 6 R SD 14416 81 57 78 1.3 1.0 2.0 11.9 44.4 271 64.6
Manny 6 S 17187 92 53 77 1.8 1.5 2.3 11.6 38.8 235 66.5
Sundre 6 S 17384 95 58 78 15 1.8 2.8 12.7 38.7 211 67.7
Forage

CDC Cowboy 2 R N 16849 101 58 79 1.5 1.0 1.5 115 45.9 26.2 65.1
Stockford 2 A/H N 16529 93 58 79 15 2.0 2.8 13.0 50.2 32.9 61.8
AC Hawkeye 6 S N 14286 100 57 78 1.0 1.0 2.3 11.9 45.7 27.7 64.3
AC Ranger 6 S N 14907 83 57 79 1.0 1.0 1.5 12.6 42.3 24.5 66.0
Binscarth 6 R N 15065 94 58 79 1.0 1.0 1.0 12.5 47.8 26.6 64.9
Dillon 6 AH N 14721 92 60 79 1.3 1.0 1.8 12.4 47.2 30.5 62.9

LSD (0.05) NS* 7 1 1 NS 0.4 0.8 - - - -
CV (%) 10.4 5.5 1.0 0.9 39.6 233 29.8 - - - -

“ R = rough; S = smooth; A/H = awnless/hooded

%N = normal; SD = semi-dwarf
3 CP = crude protein; NDF = neutral detergent fibre; ADF = acid digestible fibre; TDN = total digestible nutrients

* not significant
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Table 53. Agronomic data for the 2009 Irrigated Oat Forage trial.
Disease Forage Quality Analysis1
Dry Head Soft | Lodge rating
Yield Height | Emergence | Dough (1=erect; Extent | Severity
Variety (kg/ha) (cm) (days) (days) 9=flat) (0-5) (0-5) CP NDF ADF | TDN
General Purpose
Calibre | 15506 | 112 | 62 | 104 | 10 | 15 | 15 | 105 | 457 | 270 | 647
Milling/Feed
Pinnicale 15869 110 62 104 1.0 15 1.8 10.8 45.6 26.0 65.2
AC Morgan 15098 101 62 105 1.0 2.0 1.8 10.5 44.8 25.1 65.6
Forage
CDC Baler 20274 122 69 105 1.0 1.0 1.0 10.4 47.4 26.9 64.7
LSD (0.05) | 3024 12 1 - - 0.7 0.5 - - - -
CV (%) 11.3 6.6 0.8 - - 27.2 22.2 - - - -

' CP = crude protein; NDF = neutral detergent fibre; ADF = acid digestible fibre; TDN = total digestible nutrients

Table 54. Agronomic data for the 2009 Irrigated Triticale Forage trial.
Disease Forage Quality Analysisl
Dry Head Late Lodge rating
Yield Height | Emergence Milk (1=erect; Extent Severity

Variety (kg/ha) (cm) (days) (days) 9=flat) (0-5) (0-5) CP NDF | ADF | TDN
AC Ultima 12927 105 56 78 1.0 1.0 13 115 | 505 | 30.0 | 63.2
Banjo 15092 117 58 78 1.0 1.0 1.0 126 | 59.1 | 351 | 60.6
Comet 13414 124 57 77 1.0 1.0 15 11.0 | 50.7 | 329 | 61.7
Pronghorn 16136 118 57 78 1.0 1.0 1.0 119 | 523 | 323 | 62.0
Tyndal 11536 103 56 78 1.0 1.0 1.8 11.2 | 548 | 32.8 | 61.8
Viking 13550 128 58 78 1.0 1.0 1.3 116 | 54.6 | 38.2 | 59.1

LSD (0.05) 2141 9 1 1 - - 0.3 - - - -

CV (%) 10.3 5.3 1.2 0.4 - - 35.3 - - - -

' CP = crude protein; NDF = neutral detergent fibre; ADF = acid digestible fibre; TDN = total digestible nutrients
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Field Pea Breeding Yield Trials — 2009

Funded by the Saskatchewan Agriculture Development Fund,
the Saskatchewan Pulse Growers
and the Crop Development Centre, University of Saskatchewan.

Plant Breeders: T.D. Warkentin, A. Vandenberg, B. Tar'an, and K. Bett,
Crop Development Centre, University of Saskatchewan, Saskatoon

Field pea elite (F6 generation) breeding trials conducted at Outlook under irrigated
conditions in 2009 identified several high-yielding yellow, green and specialty field pea
lines with improved lodging resistance and resistance to powdery mildew. Three trials
were grown consisting of 36 entries with two replications. All lines were resistant to
powdery mildew. Green-seeded lines were evaluated for tolerance to bleaching. Lines
with the highest yield, best lodging and disease resistance, and above average quality
profile were advanced to registration recommendation trials for the 2010 season. The
Field Pea Co-operative Registration trial was conducted at Outlook; trial management
was shared with Terry Hogg. The field pea regional variety trial, managed by Terry
Hogg, was conducted at Outlook and three additional sites in the irrigated region. A
graduate student project evaluating low phytate field pea lines was conducted at Outlook
in 2009 and will be repeated in 2010.

Yellow cotyledon variety CDC Treasure (CDC 1410-15) was released by Saskatchewan
Pulse Growers in spring 2009. CDC Treasure has powdery mildew resistance, good
lodging resistance, early maturity, medium seed size and good yield potential. Yellow
cotyledon variety CDC Hornet (CDC 1749-8) will be released by Saskatchewan Pulse
Growers in spring 2010. CDC Hornet has powdery mildew resistance, good lodging
resistance, early maturity, medium seed size and good yield potential. Green cotyledon
variety CDC Tetris (CDC 1812-5) will be released by Saskatchewan Pulse Growers in
2010. CDC Tetris has medium seed size with blocky shape suited to Asian snack food
markets, powdery mildew resistance, good lodging resistance, medium maturity, and
good yield potential. Green cotyledon variety CDC 1996-216 will be released by
Saskatchewan Pulse Growers in 2010. CDC 1996-216 has small seed size and good
resistance to cotyledon bleaching suited to canning markets, powdery mildew
resistance, good lodging resistance, medium maturity, and good yield potential.
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Dry Bean Breeding Yield Trials — 2009

Funded by the Saskatchewan Agriculture Development Fund,
the Saskatchewan Pulse Growers
and the Crop Development Centre, University of Saskatchewan.

Plant Breeders: K. Bett, A. Vandenberg, B. Tar'an, and T.D. Warkentin
Crop Development Centre, University of Saskatchewan, Saskatoon

Dry bean trials were conducted at Outlook under irrigated conditions in 2009 to identify
early-maturing, high yielding breeding lines in the pinto, black, navy, great northern, red,
yellow, and specialty market classes for the narrow row production system. Nine
preliminary yield trials (81 entries X 1 rep, F4 generation), four advanced yield trials (36
entries X 2 reps, F5 generation), two elite yield trials (36 entries X 2 reps, F6
generation), one co-operative registration trial (24 entries X 3 reps), and one regional
trial (16 entries X 3 reps) were grown at Outlook in 2009. Data from these trials were
combined with those from other locations to decide which lines to advance to the 2010
registration and regional trials, and which to release as new varieties.

The slow-darkening pinto lines WM-1 (2005s-1) and WM-2 (2793CBB) were supported
for registration in February 2009 and are being grown commercially in the irrigation
district through Walker Seeds Ltd. and KEG Farms. WM-2 is an indeterminate plant
type with tolerance to common bacterial blight.

Fababean Breeding Yield Trials - 2009

Funded by the Saskatchewan Agriculture Development Fund,
the Saskatchewan Pulse Growers
and the Crop Development Centre, University of Saskatchewan.

Plant Breeders: A. Vandenberg, T.D. Warkentin, K. Bett, and B. Tar'an
Crop Development Centre, University of Saskatchewan, Saskatoon

Fababean trials were conducted at Outlook under irrigated conditions in 2009 to identify
early-maturing, high yielding breeding lines. Two market classes are being developed.
Large seed size lines with tan seed coat colour are being developed for the Middle
Eastern food markets. In addition, small seed size, low tannin lines are being developed
for local feed markets and for potential use as a dehulled product in food markets.
Fababean has high nitrogen fixation capacity and tolerance to wet soils, thus, it has
potential to enhance crop rotations in many parts of western Canada. Eight preliminary
(81 entries X 1 rep, F4 generation), five advanced/elite (36 entries X 2 reps, F5-F7
generations), and one co-op/regional trial (26 entries X 3 reps) were grown at Outlook in
2008.
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University of Saskatchewan Forage Yield Research Trials

Dr. Bruce Coulman® and Tim Nelson?
lUniversity of Saskatchewan, Saskatoon Research Centre

CSIDC Outlook is one of 12 sites across Saskatchewan, Manitoba and Alberta in the
Western Forage Testing (WFT) System. New varieties produced by private companies
or public institutions are seeded at the 12 sites and evaluated for yield and winter
hardiness for three years following the year of seeding. Following the three years of
testing, the varieties that are registered for sale in Canada are included in the CSIDC
publication “Crop Varieties for Irrigation” along with their yields relative to check varieties
from the Outlook site.

Table 54. Western Forage Test - Alfalfa, 2007, Outlook.
2009 Dry Matter Yield (kg ha™)
Cutl Cut 2 % of
Variety 30 Jun 2009 | 25 Aug 2009 Total Beaver
SF2303 5153 5027 10180 119
DS721 4803 4988 9791 115
DS722 4784 4812 9596 112
SF2103 4673 4792 9465 111
SF2104 4477 4541 9018 106
CW02001 4799 4189 8988 105
LLB 4813 4165 8978 105
NSO7-ALFQT 4515 4413 8928 105
PG 4626 4043 8669 102
Beaver 4496 4041 8537 100
Legendairy 5 4064 4222 8286 97
54V09 4320 3902 8222 96
AC Blue Jay 4444 3726 8170 96
AMP10Z 4226 3934 8160 96
NSO07-ALF14 4105 3971 8076 95
Rangelander 4438 3492 7930 93
Rambler 3856 3812 7668 90
Mean 4505 4239 8745
CV (%) 13.4 12.4 10.0
LSD (0.05) 863 750 1253
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Table 55. Western Forage Test — Crested Wheatgrass, 2007, Outlook.

2009 Dry Matter Yield (kg ha™)

Cut1l Cut 2 % of
Variety 30 Jun 2009 | 25 Aug 2009 Total Kirk
S-9489 8442 3644 12086 118
S-9240M 7733 3486 11219 110
Kirk 7086 3154 10239 100

Mean 7754 3428 11181

CV (%) 18.2 18.2 16.8
LSD (0.05) 2446 1081 3266

Table 56. Western Forage Test — Bromegrass, 2007, Outlook.

2009 Dry Matter Yield (kg ha™)

Cutl Cut 2 % of
Variety 30 Jun 2009 | 25 Aug 2009 Total Fleet
NS07-1 7895 2319 10214 116
Fleet 6954 1889 8843 100

Mean 7424 2104 9528

CV (%) 21.4 68.4 19.3

LSD (0.05) 3588 3241 4147

Table 57. Western Forage Test - Orchardgrass 2007, Outlook.

2009 Dry Matter Yield (kg ha™)
Cut1l Cut 2 % of
Variety 30 Jun 2009 | 25 Aug 2009 Total Kay
NS07-0G1 5675 1896 7571 116
NOGO01 5556 1808 7364 113
Kay 4875 1665 6539 100
0G96-2 4557 1368 5924 91
TEKAPO 622 1539 2161 33
Mean 4257 1655 5912
CV (%) 17.4 33.0 19.8
LSD (0.05) 1143 843 1807
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Table 58. Western Forage Test — Smooth Bromegrass 2007, Outlook.

2009 Dry Matter Yield (kg ha™)
Cutl Cut 2 % of
Variety 30 Jun 2009 | 25 Aug 2009 Total Carlton
York 11589 4037 15625
Carlton 0 0 0 0
(failed to establish)
Mean 11589 4037 15625
CV (%) - - -
LSD (0.05) - - -
Table 59. Western Forage Test - Timothy 2007, Outlook.
2009 Dry Matter Yield (kg ha™)
Cutl Cut 2 % of
Variety 30 Jun 2009 | 25 Aug 2009 Total Climax
Climax 4304 1331 5635 100
NSO7-TIMHN 3862 1530 5392 96
NSO7-TIMTE 3052 1821 4873 86
Mean 3740 1561 5300
CV (%) 16.5 44.0 21.3
LSD (0.05) 1074 1188 1956
Table 60. Western Forage Test — Tall Fescue 2007, Outlook.
2009 Dry Matter Yield (kg ha™)
Cut1l Cut 2 % of
Variety 30 Jun 2009 | 25 Aug 2009 Total Courtenay
Courtenay 7064 3153 10217 100
NTFO3 6277 3226 9503 93
Mean 6671 3190 9860
CV (%) 7.1 23.2 10.5
LSD (0.05) 1077 1668 2346
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Horticultural Crops

Potato Research and Development
Lead: Dr. Jazeem Wahab, Co-Lead: Greg Larson

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. Saskatchewan produces
potatoes mainly for the ‘Seed’, ‘Table’, ‘Small’ and ‘Organic’ potato markets. Saskatchewan is a
leading seed potato producer in North America. The phenomenon of ‘Northern Vigour™, and
lower disease pressures enables Saskatchewan to produce high-quality, vigorous, and disease-
free seed-potato sustainably.

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 in the traditional manner. Cultivars and agronomic recommendations used for
standard potato production cannot be directly applied for producing small or organic potatoes.
Appropriate management practices are essential for producing high quality potatoes cost
effectively for the different markets.

Potato is a high water requiring crop. Efficient water management is essential to maintain
optimum yield and quality, minimize environmental impact, and maximize profitability. This
includes: (i) maximizing productivity per unit water use, (ii) minimizing cost of irrigation, (iii)
minimizing ground water contamination, and (iv) sustaining the dwindling water resources.

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

The main objectives include:
* Identifying superior cultivars for the ‘seed’, ‘processing’, ‘table’ and ‘specialty’ markets.
» Developing cost-effective agronomic practices to suit the relatively short and cool growing
seasons of Saskatchewan.
» Determining water use efficiency for selected commercial cultivars of different market classes.
» Refine agronomic practices for producing ‘small potatoes’. This includes:
- Screening 'creamer’ clones developed at the AAFC Lethbridge Research Centre.
Identifying commercial potato cultivars suited for small potato production.
Determining optimum seed size for maximizing yield of small potato.
Developing optimum plant spacing and harvest timing to maximize tuber yields of target
market grades.
Identifying suitable top-kill dates to maximize target tuber size grades for different cultivars.
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Field studies were conducted at the Canada Saskatchewan Irrigation Diversification Centre in
Outlook during the growing season of 2009. The soil at the test sites was a sandy loam. The
growing season maximum and minimum temperatures, and rainfall are illustrated in Figure 5.
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Figure 5. Temperature and rainfall during the 2009 growing season.

The crop was raised using standard management practices with treatments applied
appropriately as required by the different tests. Eptam 8E (6.2 I/ha) was applied as pre-plant
herbicide. Seed pieces were spaced at 91 cm between-row and 30 cm within-row for all trials
except for seed spacing studies. Nitrogen at 200 kg N/ha (half at planting and half at hilling),
phosphorus at 120 kg P,Os/ha, and potash at 100 kg K,O/ha given at planting. The nitrogen
rate and trial study received nitrogen according to the protocol. The crop was raised using
supplemental irrigation maintaining the soil moisture status above 60% Field Capacity. Bravo
500, Tattoo C, and Manzate DF/Curzate fungicides were applied for disease control. Ripcord
was used to control insect pests. The test plots were top-killed with Reglone (2.5 I/ha) at
different dates, determined by the various tests. A second application of Reglone was given to
promote die-back and skin set. Tubers were harvested after adequate skin set. The climatic
conditions remained favourable during fall enabling efficient harvest operations.

Commercial potatoes were graded according to tuber diameter based on Canadian Standards.
Tuber specific gravity and culinary characteristics (boiled, baked, chip, and french fry) were
determined using recommended Prairie Regional Variety Testing protocols. Fry colour
categories were based on USDA classification.
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Prairie Regional Variety Trial: Replicated Trial
Co-Investigators: Dr. Benoit Bizimungu, AAFC

The performance of 33 potato clones were evaluated in comparison with Russet Burbank,
Shepody, Ranger Russet, Atlantic, and Sangre. 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 21, 2009, top-killed on September 8, 2009, and harvested on
September 30, 2009. The growing season received 134 mm of rain and 277 mm of irrigation.
Data from this trial will be utilized to support registration of new cultivars. Superior clones will be
advanced for further evaluation.

Prairie Regional Variety Trial: Selections and Demonstration
Co-Investigator: Dr. Benoit Bizimungu, AAFC

This test evaluated 19 advanced generation clones in comparison with four industry standards
(Russet Burbank, Atlantic, Shepody, and Snowden). Test plots contained 10 hills with one
replication. The crop was planted on May 21, 2009, top-killed on September 8, 2009, and
harvested on September 30, 2009. The growing season received 134 mm of rain and 277 mm
of irrigation. Tuber yield and culinary characteristics were determined for the harvested tubers.
This information will be used to support registration of new cultivars.

Prairie Regional Variety Trial: Eastern Entries
Co-Investigator: Dr. Benoit Bizimungu, AAFC

This trial was conducted at CSIDC under irrigation. Fourteen lines and three industry standards
(Kennebec, Chieftain, Yukon Gold) were evaluated. Test plots contained 20 hills with one
replication. The crop was planted on May 21, 2009, Top-killed on September 8, 2009, and
harvested on September 30, 2009. The growing season received 134 mm of rain and 277 mm
of irrigation. The yield performance and culinary characteristics were determined for the
harvested tubers. This information will be used to support registration of new cultivars.

Western Seed Potato Consortium
Co-Investigator: Dr. Benoit Bizimungu, AAFC
Promising ‘Table’, ‘French Fry’, and ‘Chipping’ clones offered to the Western Seed Potato
Consortium along with standard cultivars were grown in single-row plots under irrigated

production. The crop was harvested and displayed to the participants during the Potato Field
Day on August 19, 2009.
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Water Use Efficiency for Commercial Potato Cultivars

Potato is a shallow rooted crop that responds well to irrigation. Moisture stress or excess
moisture can adversely affect tuber yield and quality characteristics. Potato cultivars vary
considerably in their capacity to utilize water. The productive potential with respect to water
utilization, i.e. ‘Water Use Efficiency’ — “WUE’ (yield/ha/mm water received, i.e. rainfall +
irrigation) is a definition commonly used to describe the effects of water on productivity. In this
study, WUE was determined for six commercial potato cultivars (Gemstar Russet, Norland,
Ranger Russet, Russet Burbank, Russet Norkotah, and Shepody) grown under conventional
irrigated production. Supplemental irrigation was applied to maintain soil moisture status above

60% F.C.

The crop was planted on May 26, 2009, top-killed on September 8, 2009, and harvested on
October 8, 2009. The growing season received 134 mm of rain and 277 mm of irrigation.

Yield rankings and WUE trends for the various potato cultivars are summarized in Table 61.

standard irri

Table 61. Tuber yield and water-use efficiency for selected commercial potato cultivars grown under
ation production.

Tuber yield (t/ha)

Water-use efficiency”

Cultivar
Total Marketable” Total tubers Marketable”
Gemstar Russet 38.8 354 94 86
Norland 52.3 47.2 127 115
Ranger Russet 34.2 27.5 83 67
Russet Burbank 36.4 26.8 89 65
Russet Norkotah 48.6 42.1 118 102
Shepody 44.8 40.6 109 99
ANOVA
Source:
Cultivar ***(5.2) ***(4.5) ***(13) ***(11)
CV (%) 15.0 15.1 15.0 15.1

“Tubers larger than 48 mm diameter.
kg tubers/ha/mm water (rainfall + irrigation) received.

*** jndicate significance at P<0.001 level of probability.
Values within parentheses are LSD estimates at 5.0% level of significance.

Yield rankings, both total and marketable tubers, were similar for the cultivars evaluated.
Norland and Russet Norkotah produced the highest yields; Shepody produced intermediate
yield; Gemstar, Ranger Russet and Russet Burbank produced low yields.

Water Use Efficiency varied considerably among cultivars in relation to total and marketable
tuber yields (Table 61). Norland recorded the highest WUE, producing 127 kg/ha/mm of total
tubers and 115 kg/ha/mm of marketable tubers respectively. Gemstar, Russet Burbank and
Ranger Russet were the least efficient water users recording WUE's of 94, 89 and 83 kg/ha/mm
respectively for total yield, and 86, 65, and 67 kg/ha/mm respectively for marketable yield.
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Small Potato Agronomy

Recent health issues such as acrylamide associated with cancer in traditional fried or processed
potatoes and potato products has compelled the potato industry to search for healthier
alternatives. ‘Small’ potatoes are one such healthy fresh and non-fry option with economic
potential. Consequently, the demand for small potato is increasing very rapidly in the USA,
Europe, and Canada. ‘Small’ fresh potato and its non-fry derivatives offer an economically
viable alternative to the potato producers. Considerable acreage of small potato is being grown
in the Outlook irrigation area to meet the demand of this growing market.

The small potato markets in North America including Canada target tubers between 20 mm and
40 mm in diameter. Agronomic recommendations used for standard (larger) potato production
cannot be directly applied for producing small potato. The differences and challenges in
growing small potato, compared to conventional potato, include need for suitable cultivars that
produce high yields of small size tubers, earlier top-kill and harvest to maximize smaller target
tuber size grades, and other production practices to optimize yields of small tuber profile.

This project was designed to identify superior germplasm, and develop cost-effective agronomic
practices for producing ‘small’ potato under irrigation in Saskatchewan. Specific projects
include:

» Screening of 'small/creamer’ clones developed at the AAFC Lethbridge Research Centre and
private breeders,

« ldentifying commercial potato cultivars and develop BMP’s for producing small potato from
standard table potato cultivars Norland and AC Peregrine. This includes:
o Determining optimum seed size for maximizing yield of small potato,
o Developing optimum plant spacing and harvest timing to maximize tuber yields of target

market grades,

o Developing efficient fertilizer management practices, and
o Identifying suitable top-kill dates to maximize target tuber size grades for different cultivar.

Field studies were conducted at the Canada Saskatchewan Irrigation Diversification Centre
during the summer of 2009. The soil at the test sites was a sandy loam. The growing-season
was favourable for potato production. The relatively warm fall (Figure 5) facilitated successful
harvest operations.

Cultivars/clones examined in this project included creamer clones from AAFC Lethbridge
Research Centre; commercial small potato cultivars Baby Boomer, Blushing Belle, Piccolo, and
Operle; and standard Red table potato cultivars Norland and AC Peregrine.

The crop was raised using standard management practices (described earlier) with treatments
applied appropriately as required by the different tests. Growth attributes such as emergence,
mainstem count, flowering, and Leaf Area Indeces were recorded during the growing season.
Harvest dates were determined when an average of two tubers per hill reached marketable size
(20-40 mm diameter). Plots were flailed according to protocol and desiccated with Reglone. A
second application of Reglone was given at a later stage to accelerate vine kill and skin set.
Tubers were harvested at proper skin set. The harvested tubers were graded according to
tuber diameter. The size grades included 20-25 mm, 25-30 mm, 30-35 mm, 35-40 mm, 40-45
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mm, 45-50 mm, and >50 mm. In the following discussion, tubers between 20 mm and 40 mm
were considered 'marketable’ grade and tubers larger than 40 mm were considered oversize.

The following studies were conducted to develop sustainable agronomic practices for small
potato production under irrigation.

Germplasm Evaluation:

This study evaluated several creamer clones (A90586-11, A90586, V96022-3, V97019-2,
CV97065, V97123-1, CV97192-1, CV99073-1, CV99279-1, FV12246-6, FV12486-2) developed
at the Agriculture and Agri-Food Canada, Lethbridge Research Centre and a private small
potato cultivar (Operle) under irrigated production.

Field trials were established on May 22, 2009. Seed pieces were spaced 91 cm between-rows
and 20 cm within the row. Growth and productivity were evaluated after top-killing at 10, 11,
and 12 weeks from planting. The crop was desiccated using Reglone and harvested after
adequate skin set. The 10, 11, and 12 week top-killed crops received 97 mm, 108 mm, and 118
mm rainfall; and 178 mm, 210 mm, and 244 mm irrigation respectively.

During the 10 week top-kill, the small potato cultivar Operle produced 23.1 t/ha marketable yield
which was 2.6-fold higher than the next highest yielding clone A90586-11 (Table 62). The yield
rankings between the three top-kill dates were somewhat similar. For example Operle was the
highest yielder and A90586-11, CV96044-3, and CV99279-1 the other top yielders during all
harvest periods (Table 62).

Delaying flailing tended to increase oversize tuber yield (Table 62, and Figure 6). On average
the 11-week flailing produced 64% higher oversize yield than the 10-week flailing and the 12-
week flailing produced 28% higher oversize yield than the 11-week flailing.

With delay in flailing from 10 to 12 weeks from planting, the proportion of marketable size tubers
decreased while the proportion of oversize tubers increased (Figure 7). The change in this
proportions depended upon the individual clones. For example there was minimal change in
marketable yield between the three top-kill timings for the clone CV96044-3 and Operle
indicating that these entries are better suited for small potato production and have stable
marketable yields over a wide range of top-kill periods. By contrast some clones tended to
continue rapid tuber bulking and negatively impacted the proportion of small marketable grade
potato yields.
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Table 62. Marketable and oversize tuber yields for potato clones and commercial cultivars top-killed at
different ages.

Marketable tuber yield (t’ha)*

Oversize tuber yield (tha)"

Clone 10 week 11 week 12 week 10 week 11 week 12 week
top-kill top-kill top-kill top-kill top-kill top-kill
A90586-11 8.9 104 6.3 6.4 125 14.0
CV96022-3 6.5 3.2 2.2 17.7 23.7 27.8
CV96044-3 8.1 8.5 8.0 7.4 14.0 18.8
CV97019-2 4.1 3.8 3.2 4.4 9.6 15.1
CV97065-1 3.9 3.3 3.6 9.1 18.6 23.6
CVv97123-1 3.8 3.3 21 16.7 20.5 21.7
CVv97192-1 3.2 3.0 1.8 13.0 18.4 233
CV99073-1 3.8 3.5 2.4 5.7 10.1 225
CVv99279-1 7.1 8.3 5.0 1.9 9.1 111
FV12246-6 5.4 45 3.3 13.6 19.3 20.9
FV12486-2 5.7 4.2 2.6 10.9 21.6 225
Operle 23.1 26.2 25.2 7.8 10.9 17.5
ANOVA
Source:
Clone **%(2.8) **%(2.5) % (2.3) **%(3.2) **%(4.2) ***(7.5)
CV(%) 28.6 25.1 29.8 23.8 18.9 26.6

“Marketable grade includes tubers between 20-40 mm tuber diameter profile.

"Oversize grade includes tubers larger than 40 mm tuber diameter profile.

*** jndicates significance at P<0.001 level of probability.

Values within parentheses are LSD estimates at 5.0% level of significance.
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Figure 6. Marketable and Oversize tuber yields for potato clones and commercial
cultivar when flailed at 10, 11, and 12 weeks from planting.
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Figure 7. Proportion of marketable and oversize tubers for potato
clones and commercial cultivar at 10, 11, and 12 week
flailing periods.
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Seed-Tuber Productivity: Effect of Harvest Stage of Seed Crop on Growth and
Productivity of Progeny:

Productive capacity of seed potato is influenced by the level of tuber-borne diseases and the
physiological condition of the seed-tuber. The physiological condition of seed-tuber is
dependant upon several factors including the environment under which the seed crop is grown
and the cultural practices employed to produce the seed crop. Physiological age of the seed
can be an important determinant on growth and productivity of the progeny.

This study was designed to examine the effect of the age of the seed crop on growth and
productivity for several small potato and standard potato cultivars. The seed crop was grown in
2008 and the performance of the progeny was evaluated in 2009. Seed of AC Peregrine,
Norland, Blushing Belle, and the clone CVV96044-3 were raised during the summer of 2008 and
flailed at 10, 11, and 12 weeks after planting. The seed-tubers were stored under uniform
conditions during the winter for testing in 2009. Growth and yield potential of seed grade (35-40
mm diameter) tubers from the different age groups for the various cultivars were evaluated
during the summer of 2009.

The trials were grown under irrigation with a 91 cm row spacing and 20 cm seed-piece spacing
within the row. The crop was planted on May 22, top-killed on August 11, and harvested on
September 15, 2009. The growing season received 108 mm rain and 213 mm irrigation.

Growth and yield attributes for this trial is summarized in Table 63.

Emergence:

The different cultivars emerged at different dates (Table 63). The clone CV96044-3 emerged
the earliest (25 days from planting), and AC Peregrine the latest (32 days from planting). Seed
from the 10 and 11-week top-killed seed crop emerged one day earlier than seed from the 12-
week top-killed seed crop.

Mainstem Count:
Norland and CV96044-3 produced more mainstems per hill, i.e. 3.4, 3.6 respectively, than AC
Peregrine or Blushing Belle, i.e. 2.4, 2.8 respectively (Table 63). Top-kill date had no effect on
mainstem count.

Leaf Area Index (LAI):

AC Peregrine produced higher LAI than the other cultivars during flowering, and all cultivars
produced similar LAI at flailing (Table 63). Top-kill stage of the seed crop had no effect on LAl
either at flowering or at flailing.

Tuber Yield:

Blushing Belle produced the highest marketable yields and the yield ranking were Blushing
Belle>CV-99044-3>AC Peregrine>Norland (Table 63). Time of top-kill of the seed crop had no
effect on marketable yields.

Norland produced the highest oversize yields followed by CvV99044-3, AC Peregrine, and
Blushing Belle (Table 63). The progeny of the 10-week top-killed seed crop produced lower
oversize yield than the 11-week and 12-week top-killed seed crops (Table 63). Seed from the
11-week and 12-week flailed seed crop produced similar oversize yield.
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Table 63. Effects of top-kill timing of the seed crop on growth and yield attributes of progeny for selected potato cultivars.
50% z Y
Treatment Emergence Mainstems/hill LAI at Flower LAI at Flail Mgrketable Oversize Yield
Yield (t/ha) (t/ha)
DAP
Cultivar:
AC Peregrine 32 24 4.4 3.0 5.4 13.7
CV-96044-3 25 3.6 2.8 3.2 7.2 17.3
Blushing Belle 29 2.8 2.5 3.2 13.1 12.6
Norland 30 34 2.6 2.9 3.9 24.4
Top-kill timing of seed
crop:
10 weeks 29 2.8 2.5 3.0 6.9 14.7
11 weeks 29 3.1 3.6 3.0 7.5 18.4
12 weeks 30 3.2 3.2 3.3 7.9 17.9
ANOVA
Source:
Top-kill ***%(0.9) ***(0.5) **(1.0) ns **%(1.3) **%(3.2)
Cultivar **(0.8) ns ns ns ns *(2.8)
Top-kill x Cultivar ns ns ns ns Ns ns
CV (%) 3.9 17.8 40.7 27.3 20.8 22.6
“Marketable grade includes tubers between 20-40 mm tuber diameter profile.
"Oversize grade includes tubers larger than 40 mm tuber diameter profile.
*x *x * and ns indicate significance at P<0.001, 0.01, 0.05 levels of probability and not significant respectively.
Values within parentheses are LSD estimates at 5.0% level of significance.
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The relatively higher proportion of oversize yields relative to the marketable yields in this study
indicates that better suited cultivars and more agronomic refinements are needed to maximize
smaller-sized marketable yields for small potato production.

Effects of Rate and Timing of Nitrogen Application and Seed-piece Spacing on Yield
Attributes for Contrasting Cultivars:

Potato is a heavy user of fertilizer. Fertilizer requirement can be affected by several factors
including genotype, growth habit, maturity characteristics, production environment (climatic
condition and length of growing season) and harvest timing. The quantity of fertilizer and timing
of application is critical to maximize tuber yields and improve quality, particularly under
Saskatchewan'’s relatively cool and short growing seasons.

Small potato production requires early top-kill compared to conventional potato crops. Small
potato crops are top-killed relatively early in the growth cycle, i.e. before reaching maturity. As
such, it is likely that fertilizer recommendations used for standard potato production may not be
suitable for ‘small’ potato production.

In this study, three nitrogen rates (200, 300, 400 kg N/ha), two nitrogen application timing (all at
planting, Two-splits, i.e. half at planting and half at second hilling), and two seed-piece spacings
(15, 20 cm) were evaluated for three small potato cultivars (Baby Boomer, Blushing Belle,
Piccolo) and two Table potato cultivars (AC Peregrine, Norland) targeted for small potato
production. Phosphorus at 120 kg P,0s/ha and potassium at 100 kg K,O/ha were applied all at
planting. The crop was planted on May 25, top-killed on August 11, and harvested on
September 16 and 17, 2009. The growing season received 134 mm rainfall and 280 mm of
irrigation.

Flowering:

First flowering occurred at 64 days for Baby Boomer, at 69 days for Piccolo, and at 68-69 days
for Blushing Belle (Table 64). Norland flowered at 63 days from planting and AC Peregrine
flowered at 66-67 days from planting.

Seed spacing, nitrogen rate, or timing of nitrogen application had no effect on first flowering for
all cultivars (Table 64).

Leaf Area Index (LAI):
The LAl at flowering averaged 2.9, 2.2, 2.2, 3.7, and 2.1 for Baby Boomer, Piccolo, Blushing
Belle, AC Peregrine and Norland respectively (Table 65).

Nitrogen rate, nitrogen timing, and seed piece spacing had no effect on LAI at flowering for
Baby Boomer, Blushing Belle, AC Peregrine, or Norland (Table 65). However with Piccolo, the
lowest LAI was observed for 300 kg N/ha compared to 200 kg N/ha and 400 kg N/ha.
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Table 64. Seed-piece spacing, nitrogen rate, and nitrogen timing effects on days to flower for
selected potato cultivars.

Treatment Baby Piccolo Blushing AC. Norland
Boomer Belle Peregrine

Seed piece spacing :
15cm 64 a 69 a 69 a 66 a 63 a
20cm 64 a 69 a 68 a 67 a 63 a
Nitrogen rate:
200 kg N/ha 64 a 69 a 68 a 66 a 63 a
300 kg N/ha 64 a 69 a 68 a 66 a 63 a
400 kg N/ha 64 a 69 a 69 a 67 a 63 a
Nitrogen timing:
All @ planting 64 a 69 a 69 a 67 a 63 a
% @ planting + %2 @ hilling 64 a 69 a 68 a 66 a 63 a

For each cultivar, values followed by same letter within each factor are not significantly different

at P<0.05 level of probability.

Table 65. Seed-piece spacing, nitrogen rate, and nitrogen effects on Leaf Area Index at first

flower for selected potato cultivars.

Treatment Baby Piccolo Blushing AC. Norland
Boomer Belle Peregrine

Seed piece spacing :
15cm 3.2a 21la 22a 38a 20a
20 cm 2.7 a 21a 2.2a 35a 22a
Nitrogen rate:
200 kg N/ha 28a 22b 24a 33a 23a
300 kg N/ha 3.0a 1.8a 21la 3.8a 20a
400 kg N/ha 3.0a 24b 21a 39a 21a
Nitrogen timing:
All @ planting 29a 22a 21la 3.7a 20a
% @ planting + %2 @ hilling 29a 21la 23a 36a 22a

For each cultivar, values followed by same letter within each factor are not significantly different
at P<0.05 level of probability.

LAI at flailing averaged 2.9, 2.8, 2.2, 4.8, and 3.2 Baby Boomer, Piccolo, Blushing Belle, AC
Peregrine and Norland respectively (Table 66). Nitrogen rate, nitrogen timing, and seed piece
spacing had no effect on LAl at flailing for all cultivars. The relatively high LAI's at flailing is an
indication that the plants are still actively growing at the time of top-Kkill.
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Table 66. Seed-piece spacing, nitrogen rate, and nitrogen timing effects on Leaf Area Index at flail for
selected potato cultivars.
Treatment Baby Boomer Piccolo Blgzn;ng Per'g(g:rine Norland
Seed piece spacing :
15cm 28a 28a 20a 49a 33a
20 cm 29a 26a 24a 46 a 30a
Nitrogen rate:
200 kg N/ha 26a 29a 21la 45a 33a
300 kg N/ha 31la 26a 23a 49a 32a
400 kg N/ha 29a 2.7a 21la 4.7 a 30a
Nitrogen timing:
All @ planting 29a 26a 22a 50a 33a
% @ planting + %2 hilling 28a 29a 22a 45a 30a
For each cultivar, values followed by same letter within each factor are not significantly different
at P<0.05 level of probability.

Marketable Yield:
Marketable yields averaged 4.1 t/ha for Norland, 5.9 t/ha for AC Peregrine, 10.5 t/ha for
Blushing Belle, 18.3 t/ha for Piccolo, and 18.9 t/ha for Baby Boomer (Table 67).

Higher rate of nitrogen produced lower marketable yields than lower rate of nitrogen for AC
Peregrine, while nitrogen rate had no effect for the other cultivars (Table 67). Timing of nitrogen
had no effect on marketable yields for Baby Boomer, Piccolo and Blushing Belle, AC Peregrine,
or Norland (Table 67).

Table 67. Seed-piece spacing, nitrogen rate and nitrogen timing effects on marketable” tuber yield for
selected potato cultivars.
Treatment Baby Boomer Piccolo Blgzn:ang Perégrine Norland
Seed piece spacing :
15cm 19.0a 199D 12.0b 6.1a 46D
20 cm 19.0a 16.6 a 89a 5.7a 35a
Nitrogen rate:
200 kg N/ha 18.5a 184 a 10.8a 6.6 ¢C 3.8a
300 kg N/ha 19.3a 185a 105a 59b 44 a
400 kg N/ha 18.7 a 18.0a 10.0a 5.2a 40a
Nitrogen timing:
All @ planting 189 a 184 a 10.6 a 58a 40a
% @ planting +% @hilling 18.8 a 18.1a 10.3 a 6.0a 41a
“Marketable grade includes tubers between 20-40 mm diameter profile.
For each cultivar, values followed by same letter within each factor are not significantly different
at P<0.05 level of probability.
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The 15 cm seed-piece spacing produced higher marketable tuber yields and the differences
reached significant proportions for Blushing Belle and Norland (Table 67).

Oversize Yield:
Generally, higher nitrogen rates produced lower oversize yields than lower nitrogen rates and
the effects reached significant proportions for Baby Boomer and AC Peregrine (Table 68).

Seed spacing and nitrogen timing had no effect on oversize tuber yield for all cultivars (Table
68).

Table 68. Seed-piece spacing, nitrogen rate and nitrogen timing effects on oversize” tuber yield
for selected potato cultivars.
Treatment Baby Boomer | Piccolo Blushing AC. Norland
Belle Peregrine

Seed piece spacing :
15cm 139a 59a 20.1a 7.2a 211a
20 cm 12.1a 7.3a 16.3a 6.3a 18.2a
Nitrogen rate:
200 kg N/ha 13.9b 7.3a 191 a 8.4c 20.4 a
300 kg N/ha 13.0ab 6.1a 18.7 a 6.7b 19.2a
400 kg N/ha 12.2a 6.5a 17.0a 51a 19.3a
Nitrogen timing:
All @ planting 129a 6.2a 17.2a 6.1a 19.8a
% @ planting +%2 @ hilling 13.1a 70a 19.2a 7.4a 195a
“Oversize grade includes tubers larger than 40 mm diameter profile.
For each cultivar, values followed by same letter within each factor are not significantly different
at P<0.05 level of probability.

Top-kill Method and Timing on Growth and Yield Attributes for Contrasting Cultivars:
Interactive Effects of Seed-tuber Size and Seed Spacing:

For small potato production, timely top-kill is essential to maximize the yield of small tuber size
grades. Too early a top-kill can negatively affect yield, while delayed top-kill would cause tuber
over-sizing resulting in reduced yields of small marketable grade tubers. This study was
designed to examine the effect of timing of top-kill on yield and tuber size profiles for standard
small potato cultivars and commercial table potatoes targeted for small potato production.
Comparisons were made between yields of crops that were top-killed at the appropriate stage
and past the ideal stage, i.e. a crop that was top-killed one week later.

Two small potato cultivars (Baby Boomer, Piccolo) and two table potato cultivars (AC Peregrine,
Norland) were evaluated for small potato production. The effects of two seed-tuber sizes (large,
small), two within-row spacing (15, 20 cm) and two top-kill timing (when two tubers per plant
reached >40 mm — Stage |, One week after first flail — Stage 1l) were studied. The ‘large’ seeds
consisted of tubers >40 mm in diameter, and ‘small’ seed consisted of tuber 30-40 mm in
diameter. The growing season received 132 mm rainfall and 280 mm irrigation.
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Mainstem Count:
Seed spacing generally had no effect on mainstem count for Baby Boomer, Piccolo, AC
Peregrine, or Norland potato (Table 69).

Table 69. Effects of seed-tuber size, within-row seed spacing, and top-kill timing on the number
of mainstems per hill for selected potato cultivars.
Mainstem number per hill
Treatment
Baby Boomer Piccolo AC Peregrine Norland

Seed piece spacing:

15cm 5.4 3.1 3.2 5.8

20cm 54 3.0 2.7 51
Seed size:

Large 6.6 3.2 3.6 7.0

Small 4.4 2.9 2.3 4.2
Source:
Spacing (S) ns ns ns ns
Seed size (2) **%(0.9) ns **%(0.5) ns
SxZ ns ns ns ns
*** ns indicate significance at P<0.001, level of probability and not significant respectively.
Values within parentheses are LSD estimates at 5.0% level of significance.

Larger seed generally produced more mainstems than smaller seed, however, the differences
reached significant proportions for Baby Boomer and AC Peregrine (Table 69).

Flowering:
Flowering occurred between 60 and 67 days from planting depending on cultivar, and the size
of seed piece used to grow the crop (Table 70).

The effect of seed size on days to flower was variable amongst cultivars. For example, Norland
and AC Peregrine crops grown from large seed flowered four days earlier than the crop grown
from small seed (Table 70). By contrast, the Piccolo crop grown from large seed flowered two
days later than the crop grown from small seed. However, seed size had no effect on days to
flower for Baby Boomer.

Leaf Area Index (LAI):
LAI's at flowering and at flailing in response to top-kill stage, seed spacing, and seed-piece size
for the various cultivars are summarized in Tables 71 and 72 respectively.

At flowering, LAl averaged 3.8, 2.5, 4.7, and 2.8 for Baby Boomer, Piccolo, AC Peregrine and
Norland respectively (Table 71). The spacing x seed size interaction for Norland (Table 71)
indicates that at the closer 15 cm spacing, the large seed produced higher LAI at flowering
compared to smaller seed, while at the wider spacing of 20 cm, the smaller seed produced
higher LAI than larger seed.
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Table 70. Effects of seed-tuber size and within-row seed spacing on days to flower for selected

potato cultivars.

Days to flower

Treatment : -
Baby Boomer Piccolo AC Peregrine Norland

Seed piece spacing:

15cm 64 63 62 65

20 cm 64 64 62 66
Seed size:

Large 65 65 60 63

Small 64 63 64 67
Source:
Top-kill timing (T) ns ns ns *(1.1)
Spacing (S) ns **%(0.5) **%(1.2) **x(1.5)
Seed size (2) ns ns ns ns
SxZ ns ns ns ns

*** * and ns indicate significance at P<0.001, and 0.05 levels of probability and not significant

respectively.

Values within parentheses are LSD estimates at 5.0% level of significance.

Table 71. Effects of seed-tuber size and within-row seed spacing on Leaf Area Index at
flowering for selected potato cultivars.

Treatment Baby Boomer Piccolo AC Peregrine Norland

Seed piece spacing:

15cm 3.6 2.4 43 3.3

20 cm 4.0 2.5 4.9 2.2
Seed size:

Large 3.6 2.5 4.8 2.8

Small 4.0 2.5 43 2.7
Source:
Spacing (S) ns ns ns *(1.0)
Seed size (2) ns ns ns ns
SxZ ns ns ns *(0.7)

* and ns indicate significance at P<0.05 level of probability and not significant respectively.

At flailing, ALI for Baby Boomer, Piccolo, AC Peregrine, and Norland averaged 3.2, 3.4, 5.0, and
3.0 respectively (Table 72). Seed size and seed piece spacing had no effect on LAI at flailing
for all cultivars. Top-kill timing had variable effect on LAI at flailing. For example, delay in top-
kill for Piccolo and Norland resulted in lower LAl compared to early top-kill, whereas, top-kill
timing had no effect on LAI for AC Peregrine and Baby Boomer at flailing.
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Table 72. Effects of seed-tuber size, within-row seed spacing, and top-kill timing on Leaf Area
Index at flailing for selected potato cultivars.
Leaf Area Index
Treatment - -
Baby Boomer Piccolo AC Peregrine Norland

Top-kill stagez:

Stage-1 3.6 3.9 4.8 3.2

Stage-2 2.8 2.8 5.2 2.8
Seed piece spacing:

15cm 3.1 35 5.1 3.0

20 cm 3.3 3.1 4.9 3.0
Seed size:

Large 3.3 3.1 4.9 3.0

Small 3.2 3.6 5.1 3.0
Source:
Top-kill timing (T) ns *(0.8) ns *(1.0)
Spacing (S) ns ns ns ns
Seed size (2) ns ns ns ns
TxS ns ns ns ns
TxZ ns ns ns ns
SxZ ns ns ns ns
TxSxZ ns ns ns ns
ZTop-kill-stage: Stage-1 = When two tubers per hill reached >40 mm in diameter; Stage-2 =
One week after Stage-1 Top-kill.
* and ns indicate significance at P<0.05 level of probability and not significant respectively.
Values within parentheses are LSD estimates at 5.0% level of significance.

Marketable Yield:
Baby Boomer, Piccolo, AC Peregrine, and Norland averaged 20.3, 18.5, 6.7, and 4.9 t/ha
respectively (Table 73).

For all cultivars, crops raised from larger seed produced higher marketable tuber yields than
crops grown from smaller seed. This yield increase reached significant proportion for Piccolo,
AC Peregrine, and Norland (Table 73).

Delaying top-kill by one week had no effect on marketable yield for Baby Boomer, Piccolo, or
Norland (Table 73). The significant seed size x flail timing interaction for AC Peregrine indicates
that at the proper time of flailing, the crop raised from large seed produced higher marketable
yield than the crop grown from small seed. When flailing was delayed by one week, the crops
grown from small and large seed produced similar yields.
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Table 73. Effects of seed-tuber size, within-row seed spacing, and top-kill timing on marketable”
tuber yield for selected potato cultivars.
Marketable tuber yield (t’ha)*
Treatment
Baby Boomer Piccolo AC Peregrine Norland

Top-kill stageY:

Stage-1 21.1 18.7 7.6 5.3

Stage-2 19.5 18.2 5.7 45
Seed piece spacing:

15cm 19.8 19.9 6.8 5.4

20 cm 20.8 16.9 6.5 4.4
Seed size:

Large 21.2 204 7.7 5.7

Small 19.4 16.5 5.6 4.0
Source:
Top-kill timing (T) ns ns ns ns
Spacing (S) ns ns ns ns
Seed size (2) ns **(2.2) **(1.1) ***(0.7)
TXxS ns ns *(2.3) ns
TxZ ns ns ns ns
SxZ ns ns ns ns
TXSxZ ns ns *(2.3) ns
“Marketable grade includes tubers between 20-40 mm diameter profile.
"Top-kill-stage: Stage-1 = When two tubers per hill reached >40 mm in diameter; Stage-2 = One
week after Stage-1 Top-kill.
*x xx * and ns indicate significance at P<0.001, 0.01, 0.05 levels of probability and not
significant respectively.
Values within parentheses are LSD estimates at 5.0% level of significance.

Oversize Yield:

Oversize yields for Baby Boomer, Piccolo, AC Peregrine, and Norland averaged 12.8, 20.2,

20.4, and 30.7 t/ha respectively (Table 74).

Delaying top-kill by one week generally produced higher oversize yields compared to early top-

kill (Table 74).

Seed piece spacing had no effect on oversize yield for Baby Boomer, Piccolo or Norland.
However, closer (15 cm) spaced AC Peregrine produced higher oversize yield than the wider
(20 cm) spaced crop (Table 74).

For all cultivars, crops raised using larger seed produced higher oversize tuber yields than crops
grown using smaller seed (Table 74). This yield increase reached significant proportion with
Piccolo, AC Peregrine and Norland.

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10



Horticultural Crops | 95

Table 74. Effects of seed-tuber size, within-row seed spacing, and top-kill timing on oversize”
tuber yield for selected potato cultivars.
Oversize tuber yield (t/ha)*
Treatment : -
Baby Boomer Piccolo AC Peregrine Norland

Top-kill stage”:

Stage-1 11.3 19.3 17.2 29.8

Stage-2 14.3 21.1 23.5 31.6
Seed piece spacing:

15 cm 14.2 18.8 22.5 32.6

20 cm 11.3 21.6 18.2 28.8
Seed size:

Large 13.1 21.9 27.2 36.0

Small 12.5 18.5 13.5 25.4
Source:
Top-kill timing (T) *(2.2) ns *(5.9) ns
Spacing (S) ns ns *3.6(1.5) ns
Seed size (2) ns *(2.6) **%(1.5) **(5,1)
TXxS ns ns ns ns
TxZ ns ns ns ns
SxZ ns ns **() ns
TxSxZ ns ns **() ns
“Oversize grade includes tubers larger than 40 mm diameter profile.
"Top-kill-stage: Stage-1 = When two tubers per hill reached >40 mm in diameter; Stage-2 = One
week after Stage-1 Top-kill.
*x xx % and ns indicate significance at P<0.001, 0.01, 0.05 levels of probability and not
significant respectively.
Values within parentheses are LSD estimates at 5.0% level of significance.
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Effect of EarthRenew OMF on Growth and Productivity
of Norland Potato under Irrigated Production

EarthRenew OMF is a pelletized organic amendment product produced from heat-treated
feedlot manure and bedding. It can improve soil properties, increase water holding capacity,
and add nutrients to the soil. The present study is designed to determine the effects of OMF on
Norland potato. The objectives of this study is to establish the effectiveness of OMF as an
amendment to improve soil properties and moisture holding capacity and to supplement the
nutrient needs of the potato crop. Project Objectives include:

¢ Effect of OMF on tuber yield, size grade, and quality attributes of Norland potato.
o Effect of OMF on soil properties.

o Effect of OMF on fertilizer replacement capacity for producing Norland potato.

o Effect of OMF on soil moisture holding capacity.

This study examined two OMF rates (3.7, 7.4 t/ha) plus a 0 OMF check, and three inorganic, N
and P, fertilizer levels (i.e. recommended rate of 200 kg N/ha, 120 kg P,Os/ha, 80% of
recommendation, 60% of recommendation) plus a no fertilizer-Check. A blanket application of
50 kg K,O/ha was given for all treatments. All the phosphorus and half of nitrogen were side-
banded at planting and the other half of nitrogen was broadcast prior to second hilling. The crop
was planted on May 28, 2009. Seed pieces were spaced at 91 cm between-row and 30 cm
within-row. The crop was raised using supplemental irrigation. Plots were top-killed on
September 9 and harvested on October 8, 2009. Potatoes were graded according to tuber
diameter based on Canadian Standards. The ‘Marketable Grade’ included tubers between 48
mm and 88 mm in diameter. Specific gravity and culinary characteristics were determined using
recommended Prairie Regional Variety Testing protocols.

Soil nutrient content was estimated at land preparation, immediately after planting and prior to
harvest for the various OMF fertilizer combinations. Leaf Area Index was estimated on 69 and
97 days from planting. Soil moisture tension at 30 cm depth from the top of the hill was
recorded weekly.

Soil Organic Matter:

The soil organic matter percentage prior to planting during spring and before harvest for the
various OMF is summarized in Table 75. The pre-plant and pre-harvest soil organic matter

content without OMF was 2.6%. Application of 3.7 and 7.4 t/ha of OMF had no appreciable

effect on soil organic matter content. There was no change in organic matter content for the
various OMF treatments between spring and fall.

Soil Moisture:

The growing season of this potato crop received 134 mm of rainfall and 255 mm of irrigation.
Figure 7 illustrates the growing-season moisture tension for the two rates of applied OMF
treated and untreated soil.

For soil that did not receive OMF, the soil moisture tension predominantly ranged between 40
and 50 cbars. For the soil that received 3.7 and 7.4 t/ha OMF the soil moisture tension
averaged around 30 cbars. The OMF treated soil consistently recorded lower soil moisture
tensions than the untreated control throughout the growing season (Figure 7). This indicates
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that under the normal ridge and furrow potato growing system, OMF was capable of holding
more moisture in the effective root zone compared to soil that did not receive OMF. The soll
moisture tensions for the 3.7 and 7.4 t/ha OMF were somewhat similar throughout the growing

season.

Table 75. Organic matter percent in the soil at 0-30 cm depth in the
EarthRenew OMF amended potato field soil during spring and fall.

EarthRenew OMF treatment

Organic matter percent (%)

Spring Fall

0 2.6 2.6
3.7 t/ha 2.7 2.7
7.4 t/ha 2.7 2.7

70

Soil moisture tension (cbars)
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Figure 7. Growing-season soil moisture tension for different rates of EarthRenew
OMF in the Norland potato crop grown under irrigation.

Soil NO;-Nitrogen:

Application of higher rates of OMF improved soil NO;-nitrogen levels at planting. The spring
soil NOz-nitrogen was highest for 7.4 t/ha OMF, intermediate for 3.7 t/ha, and lowest for the
control treatment without OMF (Figure 8-A). Without any fertilizer, the base soil NOz-nitrogen
level was 102 kg nitrate-N/ha. With application of 3.7 and 7.4 t/ha OMF, the soil NOz-nitrogen
levels increased to 163 and 201 kg nitrate-N/ha respectively. The improved soil nitrate-N status
with higher rates of OMF was observed under the different fertilizer application rates (Figure 8-

A).
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The residual soil NOs-nitrogen levels ranged between 0 - 15 kg nitrate-N/ha indicating that a
considerable portion of NO3-nitrogen was utilized by the crop. This confirms that potatoes are a
high nitrogen requiring crop.

Soil Phosphorus:

Similar to NO3-nitrogen, the spring and fall soil phosphorus levels were higher with addition of
OMF (Figure 8-B). For the various fertilizer application rates, the soil phosphorus levels ranged
between 54 and 86 kg P/ha for no OMF, 67 and 82 kg P/ha for 3.7 t/ha OMF, and 86 and 93 kg
P/ha for 7.4 t/ha OMF.

In contrast to nitrogen, there was a considerable amount of residual P in the soil at harvest, with
increased soil P levels for higher OMF rates. Soil P levels were lowest where no OMF was
applied. Soil residual P levels were higher under increased OMF application rates (Figure 8-B).
The residual phosphorus levels in the soil in response to OMF application ranged between 43
and 83 kg P/ha under no fertilizer control, 44 and 90 kg/ha under 60% rate, 50 and 65 kg/ha
under 80% rate, and 45 and 86 kg/ha under full rate.

Soil Potassium:

The rate response of OMF on soil potassium levels was variable (Figure 8-C). Application of
OMF did not appear to have any effect on soil potassium levels in the spring with minimal
change in the fall.

Mainstem Count and Days to Flower:
The effects of OMF and fertilizer application rates on mainstem count and the date to 50%
flowering are summarized in Table 76.

On average, four mainstems were produced in each hill (Table 76). OMF application had no
effect on mainstem numbers. Higher fertilizer rates produced more mainstems than lower
fertilizer rates.

Generally 50% flowering occurred around 61 days from planting. OMF and fertilizer application
rates had no effect on flowering date.

Leaf Area Index (LAI):

In this study LAl was estimated at full flowering (69 DAP) and prior to top-kill (97 DAP). LAI
ranged between 2.0 and 2.7 at 69 DAP and between 2.0 and 2.6 at 97 DAP (Table 77). At
flowering, no significant responses were observed for the effect of OMF on LAI. However, at
top-kill, higher rate of OMF produced slightly higher LAI than the lower rate or no OMF.

Fertilizer application had no effect on LAl at 69 DAP, whereas at 97 DAP, higher LAI'S were
recorded at higher fertilizer levels compared to lower fertilizer levels (Table 77).
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Figure 8. Effects of EarthRenew OMF and fertilizer application on spring and fall soil

NOz-nitrogen (A), phosphorus (B) and potassium (C) levels in an irrigated Norland
potato crop.

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10



Horticultural Crops | 100

Table 76. EarthRenew OMF and fertilizer rate effects on mainstem number per hill and date of 50%
flowering for Norland potato grown under irrigation.
Treatment Mainstem number per hill Date of 50% flowering
EarthRenew OMF:
0 4.3 61
3.7 t’/ha 4.2 61
7.4 t/ha 4.3 61
Fertilizer:
No Fertilizer 3.8 61
60% N and P 3.7 61
80% N and P 4.6 60
100% N and P 5.0 61
ANOVA
Source
OMF ns ns
Fertilizer ***(0.5) ns
OMF x Fertilizer ns ns
*** and ns indicate significance at P<0.001 level of probability and not significant respectively.
Value within parenthesis is LSD estimate at 5.0% level of significance.

Table 77. EarthRenew OMF and fertilizer rate effects on Leaf Area Index for Norland potato grown
under irrigation.
Treatment 69 DAP (Flowering) 97 DAP (Flowering)
EarthRenew OMF:
0 2.4 2.1
3.7 t/ha 2.4 2.2
7.4 t/ha 2.2 2.6
Fertilizer:
No Fertilizer 2.3 2.0
60% N and P 2.2 2.3
80% N and P 2.0 2.6
100% N and P 2.7 2.5
ANOVA
Source
OMF ns ns
Fertilizer ns *(0.5)
OMF x Fertilizer ns ns
* and ns indicate significance at P<0.05 level of probability and not significant respectively.
Value within parenthesis is LSD estimate at 5.0% level of significance.
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Tuber Yield:

The effects of OMF and fertilizer rates on total and marketable tuber yield are summarized in
Table 78. Soil amended with OMF produced significantly higher ‘total’ and ‘marketable’ tuber
yields compared to un-amended soil. The corresponding yield increases were 8% for
marketable yield and 6% for total yield.

Application of 3.7 t/ha and 7.4 t/ha OMF produced similar yields indicating that increasing the
rate of OMF from 3.7 t/ha to 7.4 t/ha did not produce any added yield advantages.

The highest marketable yield of 43.0 t/ha and total yield of 46.7 t/ha were obtained with a
combined application of 1.5 t/ac OMF and 80% of the recommended fertilizer compared to only
the recommended fertilizer level without OMF that produced 39.4 t/ha of marketable tubers and
44 .4 t/ha of total tubers (Table 79 and Table 80).

Application for OMF or inorganic fertilizer had no effect on average tuber size (Table 78).

Table 78. Effects of EarthRenew OMF and fertilizer on total and marketable yield and average weight
of marketable tubers for Norland potato grown under irrigation.
Treatment Total yield Marketable yield Average marketable
(t/ha) (t/ha) tuber weight (g)
EarthRenew OMF:
0 39.5 35.3 178
3.7 t/hha 42.0 38.2 189
7.4 t/ha 41.3 37.0 188
Fertilizer:
No Fertilizer 37.9 34.2 191
60% N and P 40.0 35.9 189
80% N and P 42.1 38.2 178
100% N and P 43.8 39.2 181
ANOVA
Source
OMF *(1.7) *(2.0) ns
Fertilizer (F) ns ns ns
OMF x Fertilizer ns ns ns
* and ns indicate significance at P<0.05 level of probability and non significant respectively.
Values within parentheses is LSD estimate at 5.0% level of probability.
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Table 79. Interactive effects of EarthRenew OMF and fertilizer on marketable yield of Norland
potato grown under irrigation.
EarthRenew Mzglz/etable yield gg;j) T00% Mean
OMF rate ili 0 0 0
No Fertilizer N and P N and P N and P
0 35.1 36.4 30.5 394 35.3
3.7 t/ha 35.1 34.2 43.0 40.7 38.2
7.4 t/ha 32.4 37.0 41.2 37.6 37.0
Mean 34.2 35.9 38.2 39.2
ANOVA
Source
OMF *(2.0)
Fertilizer ns
OMF x Fertilizer ns
* and ns indicate significance at P<0.05 level of probability and non significant respectively.
Value within parenthesis is LSD estimate at 5.0% level of probability.

Table 80. Interactive effects of EarthRenew OMF and fertilizer on total yield of Norland potato
grown under irrigation.
EarthRenew 6;361' yield (t/hgg)o/ T00% Mean
OMF rate ili 0 0 0
No Fertilizer N and P N and P N and P
0 38.7 40.8 33.8 44 .4 395
3.7 t/ha 30.8 37.9 46.7 447 42.0
7.4 t/ha 36.2 41.2 45.7 42.2 41.3
Mean 37.9 40.0 42.1 43.8
ANOVA
Source
OMF *(1.7)
Fertilizer ns
OMF x Fertilizer ns
* and ns indicate significance at P<0.05 level of probability and non significant respectively.
Value within parenthesis is LSD estimate at 5.0% level of probability.

Culinary Characteristics:

Table potato tuber quality characteristics such as specific gravity, baking, boiling properties and
after-cooking discolouration were compared for Norland tubers produced in soil amended with
OMF and un-amended soil.

There was no difference between the OMF treatments and standard fertilizer on the culinary
properties such as tuber specific gravity; texture, colour, and flavour of baked potato; texture,
colour, flavour, and sloughing of boiled potato; and after cooking darkening (Table 81).
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Table 81. Effects of EarthRenew OMF and fertilizer rates on tuber specific gravity and culinary properties of Norland potato grown under irrigation.

Treatment Specjfic Baked Boiled A.fter-cooki.ng
gravity Texture Colour Flavour Texture Colour Flavour Sloughing discolouration
EarthRenew OMF:
0 1.085 Slightly wet Off white Acceptable Slightly wet Off white Acceptable Little or none None
3.7 t/ha 1.085 Slightly wet Off white Acceptable Slightly wet Off white Acceptable Little or none None
7.4 tlha 1.084 Slightly wet Off white Acceptable Slightly wet Off white Acceptable Little or none None
Fertilizer:
0 1.086 Slightly wet Off white Acceptable Slightly wet Off white Acceptable Little or none None
60% N and P 1.084 Slightly wet Off white Acceptable Slightly wet Off white Acceptable Little or none None
80% N and P 1.084 Slightly wet Off white Acceptable Slightly wet Off white Acceptable Little or none None
100% N and P 1.085 Slightly wet Off white Acceptable Slightly wet Off white Acceptable Little or none None
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EarthRenew OMF: Nutrient Replacement Potential and Soil Moisture
Holding Capacity for Utah-5270 Celery Production under Drip Irrigation

Celery is a high value, cool-season, shallow rooted vegetable. It is a heavy feeder and poor
forager of nutrients and believed to be the most demanding for nutrients of the cool season
vegetables. Celery performs best in heavier fertile soils with good drainage and high water-
holding capacity. Traditionally, celery is grown in heavier soils with good drainage and high
water holding capacity. However, it is possible to grow celery in lighter soils with good water
management. Appropriate nutrient levels and sufficient moisture should be maintained for
successful celery production.

This study was designed to determine the effectiveness of EarthRenew OMF as an amendment
for improving soil properties, moisture holding capacity and the nutrient replacement potential
for Utah-5270 celery grown under drip irrigation. Treatments included four levels of OMF (0,
2.0, 4.0, 6.0 t/ha) and three levels of fertilizer (Full rate, i.e. 300 kg N/ha, 300kg P,Os/ha; 75%
of full rate, and 50% of full rate). Potassium at 100 kg K,O/ha was applied to the entire test.
Celery transplants were established at 60 cm between-row spacing and 15 cm within-row
spacing. The crop was raised under drip irrigation.

Soil nutrient content was estimated at land preparation, immediately after planting (i.e. after
applying OMF and mineral fertilizer) and prior to harvest for the OMF and fertilizer combinations.
Leaf Area Index and Leaf Chlorophyll Index were recorded at 60, 74, 90, and 99 days from
planting. Soil moisture tension at 30 cm depth was recorded weekly using WaterMark Sensors.

The crop was harvested in the fall at maturity. The heads were trimmed and cleaned according
to Ontario Ministry of Agriculture Food and Rural Affairs standards. Marketable yield described
in this study includes Canada Grade 1 celery that consisted of minimum stalk length of 12
inches (30.5 cm), average minimum midrib length of 7 inches (17.8 cm), and a minimum
diameter of 2 1/2 inches (6.4 cm to 3 inches (7.6 cm).

Soil Organic Matter:

The soil organic matter percentage prior to planting during spring and before harvest for the
various OMF is summarized in Table 82. The pre-plant and pre-harvest soil organic matter
content without the addition of OMF was 2.7%. Application of OMF at 2.0, 4.0, or 6.0 t/ha of
OMF had no appreciable effect on soil organic matter content either at planting or at harvest.
There was no change in organic matter content for the various OMF treatments between spring
and fall.

Soil NOz-Nitrogen:

Application of higher rates of OMF improved soil NO;-N levels at planting (Figure 9-A). The
spring NOs-N levels generally increased with increase in OMF. The improved soil NOs-N status
with higher rates of OMF was observed under the various fertilizer application rates (Figure 9-
A). The corresponding increase in spring soil NO3-N levels from 0 t/ha OMF to 6 t/ha OMF
were 62 to 97 Ib N/ac, 42 to 88 Ib N/ac, and 80 to 108 Ib N/ac for the 50%, 75% and 100%
fertilizer applications rates respectively.

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10



Horticultural Crops | 105

Table 82. Average organic matter percent in the soil at 0-30 cm depth in the EarthRenew OMF
amended celery field soil during spring and fall.

Organic matter percent (%)
EarthRenew OMF treatment -
Spring Fall
0 2.7 2.7
2.0t/ha 2.6 2.6
4.0 t/ha 2.8 2.8
6.0 t/ha 2.7 2.6

Fall soil analysis of the plots that received 50% and 75% inorganic fertilizer indicated that
approximately 30% - 33% of soil NO3-N remained relative to the spring soil NOs-N levels.
However, only 16% of the soil NO3-N remained in the plots that received 100% fertilizer.

Soil Phosphorus:

The spring and fall soil phosphorus levels were generally higher with addition of OMF (Figure 9-
B). However, the effect of OMF on spring soil-P was variable for the different fertilizer
treatments. It is not clear as to why the spring soil-P levels were higher for the no OMF
treatment compared to the OMF amended crop.

There was a considerable amount of residual P in the soil at harvest (Figure 9-B). Fall soll
analysis of the plots that received 50% and 75% inorganic fertilizer indicated that approximately
90% - 91% of soil-P remained relative to the spring soil-P levels. However, only 53% of the soil-
P remained in the plots that received 100% fertilizer.

Soil Potassium:

The rate response of OMF on soil potassium levels was variable (Figure 9-C). Application of
OMF did not appear to have any effect on soil potassium levels in the spring with minimal
change in the fall.

Soil Moisture:

The growing season of this celery crop received 128 mm of rainfall and 16 supplemental drip
irrigations. Figure 10 illustrates the growing-season soil moisture tension for the three rates of
applied OMF and untreated soil. During the early crop growth stage the soil moisture ranged
between 0 and 10 cbars that indicates that the soil was saturated. With the progression of the
growing season the soil moisture tension increased, but it is within the allowable limits between
20 and 40 cbars, and had no adverse effects to the crop. The 2.0 t/ha OMF treated soil
consistently recorded lower soil moisture tension than the 4.0 t/ha OMF, 6.0 t/ha OMF or the
untreated control throughout the growing season (Figure 10).

It can be inferred that under optimum irrigation and favourable soil moisture conditions, there
was little benefit to amending soil with OMF with respect to soil moisture holding capacity. Itis
not clear as to why the soil moisture tension was lower for the 2 t/ha treatment than the 4 t/ha or
6 t/ha OMF and the un-amended treatments.
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Leaf Area Index (LAI):

The average LAl were 2.4, 3.5, 3.6, and 5.1 on 60, 74, 90, and 99 days after planting
respectively (Table 83). This indicates that that there was significant growth spurt after three
months from planting.

No significant responses were observed for LAl to OMF or fertilizer application during different
crop growth stages (Table 83).

Chlorophyll Index:

The Chlorophyll indices in response to OMF and fertilizer effects at 60, 74, 90 and 99 days from
planting are summarized in Table 84. The average Chlorophyll indices were 278, 283, 256, and
329 at 60, 74, 90, and 99 days after planting respectively. There was a sharp increase in
Chlorophyll index after three months from planting.

No significant responses to OMF or fertilizer were observed for chlorophyll index during different
crop growth stages (Table 84).
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Figure 9. Effects of EarthRenew OMF and fertilizer application on spring and fall
soil nitrate-nitrogen (A), phosphorus (B), and potassium (C) levels with
Utah-5270 celery under drip irrigation.
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Figure 10. Growing-season soil moisture tension as influenced by different rates of
EarthRenew OMF in the Utah-5270 celery grown under drip irrigation.

Table 83. Effects of EarthRenew OMF and fertilizer application on Leaf Area Index at different
crop growth stages for Utah-5270 celery grown under drip irrigation.
Leaf Area Index
Treatment
60 DAP 74 DAP 90 DAP 99 DAP
OMF rate:
0 t/ha 2.4 3.4 3.9 5.2
2 t/ha 2.0 3.2 3.5 5.0
4 t/ha 2.3 3.6 3.5 5.2
6 t/ha 2.7 3.6 3.5 5.0
Fertilizer application:
50% NPK 25 3.6 3.7 5.1
75% NPK 2.2 3.2 3.5 5.1
100% NPK 2.4 3.6 3.6 5.1
ANOVA
Source:
EarthRenew ns ns ns ns
- ns ns ns ns
Fertilizer ns ns ns ns
OMF x Fertilizer
ns indicate non-significant treatment effects.
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Table 84. Effects of EarthRenew OMF and fertilizer application on Chlorophyll Index at different
crop growth stages for Utah-5270 celery grown under drip irrigation.
Leaf Area Index
Treatment
60 DAP 74 DAP 90 DAP 99 DAP
OMF rate:
0 t/ha 307 299 247 345
2 t/ha 280 304 268 310
4 t/ha 246 272 249 313
6 t/ha 280 257 261 346
Fertilizer application:
50% NPK 260 280 242 328
75% NPK 276 276 253 329
100% NPK 298 292 274 329
ANOVA
Source:
EarthRenew ns ns ns ns
- ns ns ns ns
Fertilizer ns ns ns ns
OMF x Fertilizer
ns indicate non-significant treatment effects.

Yield and Average Head Weight:

The effects of OMF and fertilizer rates on marketable yield and average weight of marketable
celery heads are summarized in Table 85. The marketable yield of Utah-5270 celery was 41
t/ha with average heads weighing approximately 704 g. No significant responses to OMF or

fertilizer were observed for marketable yield or average head weight (Table 85).

The lowest marketable celery yield (33.3 t/ha) was observed with the lowest fertilizer regime of
50% fertilizer in un-amended soil. At the lowest fertilizer rate, OMF amendment tended to
produce higher marketable celery yields (Figure 11). For example, applying 2.0 t/ha OMF with
50% fertilizer produced 35% higher yield relative to un-amended soil. This indicates that with
2.0 t/ha OMF, the fertilizer rate can be cut back by 50%. At higher fertilizer levels (i.e. 75% and
100%) OMF amendement had no effect on celery yield.
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Table 85. Effects of EarthRenew OMF and fertilizer application on yield and average head weight
of marketable Utah-5270 celery grown under drip irrigation.
Treatment Marketable yield (tha) Average Oggr/';\aergg)tab'e head
OMF rate:
0 t/ha 38.5 718
2 t/ha 43.1 740
4 t/ha 39.5 646
6 t/ha 41.7 710
Fertilizer application:
50% NPK 38.8 695
75% NPK 42.2 724
100% NPK 40.9 693
ANOVA
Source:
EarthRenew ns ns
Fertilizer ns ns
OMF x Fertilizer ns ns
ns indicate non-significant treatment effects.
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Figure 11. Interactive effects of EarthRenew OMF and fertilizer rates on marketable

yield of Utah-5270 celery grown under drip irrigation.
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Organic - Pesticide-free Higher-value Vegetable Crops: Sustainable
Production, Maintain Quality and Extend Shelf-life

Increasing health care costs, changing dietary habits, and people taking more responsibility for
their own health have lead consumers to seek alternate approaches to their lifestyle, food
habits, disease prevention, and treatment methods. With the perception of providing healthier
food, the organic sector represents one of the most rapidly growing industries in the developed
countries. Presently, this industry is reported to be growing at the rate of 22% annually. In
Canada, Saskatchewan is the leader in organic agriculture. In 2005, Saskatchewan accounted
for 34% of the organic producers and 56% of certified organic land in Canada. In 2005, an
estimated 2092 ha of organic vegetables were grown in Canada. Saskatchewan accounted for
only 81 ha and potato constituted 91% of organic vegetable acreage in Saskatchewan. The
fresh vegetable and fruit sector is believed to be the most rapidly expanding segment. In 2007,
the Canadian organic fresh vegetables sales were valued at $102 million, which represents 25%
of all organic food sales.

Retail sales for organics in the USA were estimated at over $26.6 billion in 2009 and the
Canadian sales estimated at two billion in 2008. In the past, organic foods were sold only in
specialty stores. Presently, organic items are sold in specialty stores, conventional grocery
stores, and in mainstream super markets.

Saskatchewan is very well placed to compete effectively in the organic vegetable market. Some
of the advantages include low land cost, extensive water resources, sufficient land base for
effective rotation, less insect pressures due to relative isolation, less disease incidence due to
low relative humidity and isolation, knowledgeable and strong organic industry, and accessibility
to North American urban markets.

Organic vegetable production is a high-value cropping option for irrigated production. However,
there are significant challenges in production, post-harvest handling, marketing and distribution
of organic vegetables. The perishable nature of vegetables is a major constraint for extending
shelf life and maintaining quality. Extending shelf-life and maintaining superior nutritive and
sensory qualities are important considerations to the success of organic vegetable production
and marketing. This is particularly important due to the seasonal nature of production and easy
perishability of fresh vegetables.

This study is an attempt to develop and demonstrate cost-effective and environmentally
sustainable production practices and post-harvest handling of irrigated vegetables under
organic management. The objectives were:

Production: (i) identifying vegetable crops suited for organic production under Saskatchewan
growing conditions, (ii) developing cost-effective and sustainable agronomic practices for
production of organic vegetables under irrigation, and (iii) demonstrating crop rotations to
improve physical, chemical, and biological properties of soil.

Post-harvest handling: (i) Evaluating modern cost-effective blanching and storage techniques
to extend shelf-life, and (ii) maintaining nutritive value and culinary characteristics of organically
and conventionally managed vegetables.
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The studies conducted during the summer of 2009 included:
- Comparison of potato, broccoli, cabbage, carrot, pepper, pumpkin, and sweet corn under
organic and conventional management.
- Carry-over effect of swine compost on productivity of vegetables under organic
management
- Organic insect management in broccoli and cabbage
- Storability of organic and conventionally grown vegetables.

Comparison of Vegetables under Organic and Conventional Management

Potato, broccoli, cabbage, carrot, pepper, pumpkin, and sweet corn were evaluated under
organic and conventional management. The organic plots were grown on green manure
plough-down without any additional soil amendments prior to planting, and no additional
fertilizers were given as top dressing. The conventional crop received 100 kg N, 50 kg P, and
60 kg K per ha at planting. The potatoes received an additional application of 100 kg N/ha at
hilling. Soil moisture was maintained above 50% Field Capacity using drip irrigation. For
conventional carrot and cole crops, weed control was achieved with Treflan applied at land
preparation as a pre-plant weed control measure. Weed control in the organic crops and post-
plant weeding of the conventional crops were achieved through mechanical means. Insect
control for conventional crops was achieved using commercially recommended insecticides
such as Decis and Lorsban for cole crops, and Ripcord for potato. Neem oil, Rotenone, and
Entrust were used for organic insect control in cole crops. The various crops were grown in the
following manner:

Potato cvs. AC Peregrine, Baby Boomer, Norland, Ranger Russet, Russet Norkotah, and
Shepody were grown on standard hill/furrow system with a row spacing of 90 cm and seed
piece spacing 30 cm. The crop was raised using drip irrigation.

Broccoli (cv. Arcadia) and Cabbage (cv. Lennox) were grown under drip irrigation on bare land.
The crops were established using transplants. Field planting was done with a spacing of 60 cm
between row and 45 cm within row.

Pepper cvs. Big Bertha, Redstart, and Lilac were grown under drip irrigation with plastic mulch
(120 cm wide). Mulch rows were laid at 3.0 m between centres. Plants were spaced 60 cm
between row and 45 cm within row. Pepper was established using transplants, and
transplanted directly into the plastic mulch.

Sweet corn cv. Northern Super Sweet was grown under drip irrigation with plastic mulch. Mulch
rows were laid at 3.0 m between centres. Seeds were dibbled at a spacing of 60 cm between
row and 30 cm within row.

Pumpkin cvs, Neon and Orange Smoothie were grown under drip irrigation with plastic mulch.
Mulch rows were laid at 3.0 m between centres. Seeds were dibbled at a spacing of 60 cm
between row and 91 cm within row.

Carrot cv. Yaya was seeded in rows 1.0 m apart with approximate seed spacing of 2.0 cm.
Excess plants were thinned when the seedlings were approximately 4 cm tall. The crop was
raised using drip irrigation.
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Soil Analysis:
Soil analyses data at O - 15 cm and 15 - 30 cm depths for the green manure plough-down
(organic) and conventional blocks are presented in Table 86. The soil properties between the
organic and conventional blocks were generally similar with the following differences:
- The green manure block was non-saline whereas the conventional block that had no
green manure was slightly saline; and
- The top 15 cm of the green manure block had almost twice as much organic matter than
the conventional block.

Table 86. Soil analysis data at the top 0-15 and 15-30 cm soil profile under green manure
plough-down and under conventional land preparation.
Green manure Conventional
Category

0-15cm 15-30cm 0-15cm 15-30cm
Texture Loam Clay loam Loam Clay loam
pH 7.8 7.9 7.8 7.8
EC 1S:2W (mS/cm) 0.4 0.6 1.6 15
Calc. Sat. Extr. (mS/cm) 0.9 1.3 3.7 3.3
Salinity rating Non saline | Non saline Slight Slight
Organic matter (%) 9.7 4.7 5.6 5.6
Nitrogen (kg NO3-N/ha) >80 >72 >80 >72
Phosphorus (kg P/ha) >60 41 >60 29
Potassium (kg k/ha) 437 314 401 255
Sulphur (kg SO4-S/ha) >48 >43 >48 >43

Organic and Conventional Yield Comparisons:
Yields of vegetables, sweet corn and potato in response to organic and conventional production
are presented in Tables 87, 88, and 89 respectively.

The different vegetables responded differently when grown under organic or conventional
management. For example, cabbage, Big Bertha pepper, Neon and Orange Smoothie
pumpkins grown under organic management produced higher yields than the crops grown
under conventional production (Table 87). By contrast, broccoli, carrot (Table 87) and sweet
corn (Table 88) grown under conventional management produced higher yields than the crops
grown under organic production. Lilac and Red Start pepper produced similar yields under both
organic and conventional management.

All potato cultivars under organic management produced relatively lower marketable yields than
potatoes grown under conventional management (Table 89). This yield depression was 12% for
Baby Boomer, 27% for Norland, AC Peregrine, and Ranger Russet, 30% for Shepody, and 38%
for Russet Norkotah.
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Table 87. Vegetable yields under organic and conventional production
. Marketable yield (kg/m double row)
Crop Cultivar
Organic Conventional
Cabbage: Lennox 8.4 7.8
Broccoli: Arcadia 2.6 3.5
Pepper: Big Bertha 4.2 3.0
Lilac 1.6 1.8
Red Start 0.5 0.4
Carrot: Yaya 8.0 9.8
Pumpkin: Orange Smoothie 31.2 24.6
Neon 35.0 26.6
Table 88. Sweet corn yield under organic and conventional production
Category Organic Conventional
No. of cobs/m double-row 10.3 12.2
Av. cob weight (g) 388 376
Table 89. Potato yields under organic and conventional production
Marketable yield (t/ha)
Cultivar
Organic Conventional
Norland 35.2 48.4
Russet Norkotah 19.8 31.9
Shepody 30.8 44.0
Ranger Russet 20.9 28.6
AC Peregrine 28.6 39.6
Baby Boomer 16.5 18.7
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Carry-Over Effect of Swine Compost on Vegetable Yield

The carry-over effect of swine compost that was applied during the spring of 2008 on growth
and productivity of vegetables was evaluated for a wide range of crops grown in the following
year, i.e. 2009. This study examined the effect of 2.5, 5.0, and 7.5 cm deep swine compost that
was applied in 2008 on productivity of potato (cvs. AC Peregrine, Baby Boomer, Norland,
Ranger Russet, Russet Norkotah, Shepody), broccoli (cv. Arcadia), cabbage (cv. Lennox) carrot
(cv. Yaya), pepper (cv. Big Bertha), pumpkin (cv. Orange Smoothie), and sweet corn (cv.
Northern Super Sweet) grown during the 2009 growing season.

The crops were raised under organic management and harvested at appropriate stages. The
harvested crops were graded and marketable yields were recorded.

Soil Analysis:

Soil and manure analyses were conducted to assess chemical and physical properties of the
soil compost under the various soil management practices. The soil physical and chemical
properties at 0 — 30 cm depth in the plots that received 0, 2.5, 5.0, and 7.5 deep swine compost
in the spring of 2008 is summarized in Table 90. The soil analyses indicated that soil at the test
plot site consisted of non-saline, loam. It appears that adding swine compost lowered the soil
pH slightly, and generally increased the levels of soil nitrogen, phosphorus, and potassium.

Table 90. Soil analysis data at the top 30 cm soil profile one year after application of different
rates of swine compost.
gg\g?ﬁ G 9es afplizeiiion 0 2.5cm 5.0cm 7.5cm
Swine compost (t/ha) 0 77 155 232
Texture Loam Loam Loam Loam
pH 8.0 7.3 7.5 6.7
EC 1S:2W (mS/cm) 0.7 0.7 0.5 0.7
Calc. Sat. Extr. (mS/cm) 1.6 1.6 1.1 1.6
Salinity rating Non Saline Non Saline Non Saline Non saline
Organic matter (%) 2.9 3.7 5.7 6.9
Nitrogen (kg NO3-N/ha) 230 288 237 451
Phosphorus (kg P/ha) 142 730 960 2090
Potassium (kg k/ha) 770 853 947 1270
Sulphur (kg SO4-S/ha) 396 389 392 355
Crop Yields:

The yield response to different rates of swine compost for cabbage, broccoli, pepper, carrot,
pumpkin, sweet corn, and the six commercial potato cultivars are illustrated in Figures 12, 13,
14, 15, 16, 17, and 18 respectively.
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Yield (kg/m)

No manure 25cm 50cm 7.5cm

Swine compost

Figure 12. Carry-over effect of swine compost on cabbage
(cv. Lennox) yield.

Yield (kg/m)
N

No manure 25cm 5.0cm 7.5cm

Swine compost

Figure 13. Carry-over effect of swine compost on broccoli
(cv. Arcadia) yield.

Yield (kg/m)
D

No manure 25cm 5.0cm 7.5 cm

Swine compost

Figure 14. Carry-over effect of swine compost on pepper
(cv. Big Bertha) yield.
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Figure 15. Carry-over effect of swine compost on carrot
(cv. Yaya) yield.
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Yield (kg/m)
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Figure 16 Carry-over effect of swine compost on pumpkin
(cv. Orange Smooathie) yield.
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Figurel7. Carry-over effect of swine compost on sweet corn
(cv. Northern Super Sweet) yield.
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Figure 18. Carry-over effect of swine compost on potato marketable yield.

The different vegetables responded differently to the rate of swine compost applied in the
previous year. For example, the highest rate of 7.5 cm deep swine compost caused yield
reductions in broccoli, cabbage, carrot, and pepper compared to lower rates of swine compost.
By contrast, the 7.5 cm deep compost application produced higher yields for pumpkin and sweet
corn compared to lower rates of compost.

For potato, the 2.5 cm and 5.0 cm deep swine compost applied in the spring of 2008 generally
produced higher yields in the 2009 potato crop compared to ho compost (Figure 18). The
standard potato cultivars responded differently to the different rates of swine compost. For
example, Shepody, Ranger Russet, Russet Norkotah, and AC Peregrine produced the highest
marketable yield at 2.5 cm rate of swine compost, while Norland produced the highest yield at
5.0 cm swine compost (Figure 18). Applying 7.5 cm compost caused considerable yield losses
in all cultivars relative to lower rates of swine compost. The yield depression due to the
application of 7.5 cm swine compost compared to the optimum rate, i.e. 2.5 or 5.0 cm, was 1.6-
fold for Norland and AC Peregrine, two-fold for Ranger Russet, 3.2-fold for Russet Norkotah,
and 5.8-fold for Shepody.

With the ‘small potato’ cultivar Baby Boomer, no manure and 2.5 cm produced similar yields
(Figure 18). Increase in the rate of swine compost negatively affected yields with almost
complete crop loss with 7.5 cm swine compost.

Organic Insect Management in Broccoli and Cabbage
Root maggot, flea beetle, and cabbage butterfly (larvae) can cause considerable damage to
cole crops including broccoli and cabbage. Several applications of insecticides are required for

effective pest control.

Entrust, Neem oil, and Rotenone, applied in various combinations, were evaluated in
comparison to Lorsban, the standard commercial insecticide.
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Neem Oil:

Neem oil is a bio-pesticide suited for organic farming. Neem Qil has been used for hundreds of
years in Asia and Africa. Its ability to repel bugs has made Neem oil a popular insect control
measure in organic agriculture.

Neem oil is believed to be a hormonal type insect repellent effective against grasshoppers and
leafhoppers and many other insects including mealy bug, beet armyworm, aphids, cabbage
worm, thrips, whiteflies, mites, fungus gnats, beetles, moth larvae, mushroom flies, leafminers,
caterpillers, locust, nematodes, and Japanese beetle.

Neem oil is reported to be non-toxic to mammals, birds, earthworms or to some beneficial
insects such as butterflies, honeybees and ladybugs. It can be used to control some household
pests such as ants, bedbug, cockroach, housefly, mosquitoes, etc. Neem oil is also believed to
control black spot, powdery mildew, anthracnose and rust (fungus).

Rotenone:

Rotenone is a natural insecticide extracted from the roots of certain tropical plants. It is a broad
spectrum and relatively low toxic insecticide effective against a variety of garden pests.
However, it is highly toxic to fish and is sometimes used to control unwanted fish from lakes.
Most Rotenone formulations are only moderately toxic to mammals.

Rotenone breaks down rapidly in sunlight and is generally believed to be less toxic to beneficial
insect species than synthetic pesticides. Rotenone is not recommended to be used on
household pets such as cats or dogs.

Entrust:
The active ingredient in Entrust is ‘Spinosad’, a fermented byproduct from a soil-dwelling
bacterium Saccharpolyspora spinosa.

Entrust insect Control Product is used for organic and conventional fruit and vegetable
production in Canada. Entrust 80W is an effective wettable powder which is used in small
amounts. Application rates vary from 50 to 120 grams of product per hectare depending on the
crop and insect pest.

The days to harvest interval varies from 1 to 14 days, depending on the crop, but is three days
for most crops. Entrust is considered to have low toxicity to mammals, birds, and fish.
However, it is highly toxic to bees.

In this study, three applications of organic ‘insecticides’ and two applications of Loreban were
given during the growing season commencing four weeks from transplanting and repeated one
and two weeks later. The treatments included:

Entrust = Entrust = Entrust

Neem oil &> Neem oil = Neem oll

Entrust > Neem oil > Neem oil

Neem oil > Entrust = Entrust

Rotenone - Rotenone - Rotenone

Lorsban = Lorsban
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Application rates:
Neem oil: 10 ml/litre, mix in warm water, (drench and spray)
Entrust: 2.1 g/litre water (drench and spray)
Rotenone: 10 ml/litre water (drench and spray)
Lorsban 50W: 32.5 g/100 litre water (drench); 2.25 kg/400 litres/ha

The first application consisted of approximately 200 ml drench at the base of each plant.

Cabbage:
There was considerable (30% — 46%) transplant damage during the 2009 growing season.
ANOVA on plant damage based on ASIN transformed data did not show any significant
treatment effects for the various insect control treatments (Table 91). Following trend was
observed with respect to the effect of insecticides on plant damage:

- 46% plant damage with Rotenone treatment

- 38% plant damage with only Neem oil

- 30% plant damage with Entrust (alone or in combination with Neem oil), and Lorsban.
The highest marketable yield of 42.3 t/ha was obtained with Entrust + Entrust application. This
yield was one t/ha higher than the Lorsban treatment (Table 91). The second highest yielding
organic treatment was Entrust + Neem oil. Neem oil alone and Rotenone alone produced yields
of 17.3 and 20.3 t/ha respectively.

Lorsban and Entrust + Entrust treatments produced the largest cabbage heads compared to the
other treatments. Neem oil + Neem oil treatment produced the smallest heads (Table 91).

Table 91. Effect of organic and conventional insecticides on plant damage and yield for
Lennox cabbage.
Insecticide Plant damage Marketable yield Average head

(%) (t/ha) weight (Q)

Entrust + Entrust 30.2a 42.3 1299

Entrust + Neem oil 30.2a 31.8 971

Neem oil + Entrust 34.4a 27.2 903

Neem oil + Neem oil 37.5a 17.3 601

Rotenone + Rotenone 45.8a 20.3 790

Lorsban + Lorsban 30.2a 41.3 1364

Significance ns” *+%(8.3) *(446)

CV (%) 29.9 18.2 29.9

ANOVA for plant damage (%) was estimated after Asin transformation of the original

data.

** * and ns indicate significance at P>0.001, 0.05 levels of probability, and not

significant respectively.

Values within parentheses are LSD estimates at 5.0% level of probability.

Values followed by the same letter are not significantly different.

Broccoli:

The highest plant damage (51%) was observed when Neem oil alone was used and the lowest
plant damage (8%) with Lorsban (Table 92). Plant damage caused after applying Lorsban
(8%), Entrust + Entrust (19%), or Entrust + Neem oil (20%) were not significantly different.
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However, higher incidence, i.e. 33% to 34%, of plant damage was observed when Neem oil +
Entrust or Rotenone + Rotenone were used for insect control.

The highest broccoli yield was obtained with Lorsban and the lowest yield was obtained when
Neem oil alone was used as the insect control measure (Table 92). Broccoli yield was directly
proportional to plant stand, i.e. inversely proportional to plant damage, when using various
combinations of insecticides (Figure 19).

Insecticide treatments had no effect on average size of broccoli heads.

Table 92. Effect of organic and conventional insecticides on plant damage and yield
for Arcadia broccoli.
Insecticide Plant damage Marketable yield Average head
(%) (t/ha) weight (g)

Entrust + Entrust 18.8 ab 29.0 747
Entrust + Neem oll 19.8 ab 28.7 760
Neem oil + Entrust 334a 24.5 776
Neem oil + Neem oll 51.0c 17.0 715
Rotenone + Rotenone 34.4b 22.7 724
Lorsban + Lorsban 8.3a 36.6 839
Significance **(15.9) *(10.4) ns
CV (%) 35.5 26.0 9.7
“ANOVA for plant damage (%) was estimated after Asin transformation of the original
data.
** * and ns indicate significance at P>0.001, 0.05 levels of probability, and not
significant respectively.
Values within parentheses are LSD estimates at 5.0% level of probability.
Values followed by the same letter are not significantly different.
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Figure 19. Relationship between plant damage caused by organic
insecticide treatment and broccoli yield.
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Storability of Organic and Conventionally Grown Vegetables

Storability and quality attributes of organic and conventionally grown broccoli, corn, cabbage
and carrots were evaluated when stored under CA and refrigerated storage. Comparisons were
also made in combination with microwave-blanched and non-blanched broccoli and carrots.

Broccoli (September 10 - November 12, 2009):

Blanched and non-blanched, organic and conventionally grown broccoli was stored under
refrigerated and CA storage. Approximately 1.0 kg of firm good quality heads was blanched in a
microwave oven prior to storage. Blanching of broccoli was done by placing about 1.0 kg of firm
good quality heads along with about 200 ml water, placed in the centre, in a microwave oven.
The microwave was run for 10 min. at high power level. Blanched and non-blanched broccoli
was placed in the mini-chambers for CA storage and in totes for refrigerated storage. About
200 ml of water was placed in each tote to maintain high humidity around the samples. Two
round holes were made on the tote cover for air exchange. Broccoli was stored on September
10, 2009. The weight and quality analysis was recorded on October 13, 2009 and on November
12, 2009.

The percentage weight change of organic and conventionally grown broccoli as influenced by
blanching and storage condition is presented in Table 93. Blanched broccoli, under both CA
and refrigerated storage, were rotten after 33 days in storage.

At the two sampling periods, the weight loss for broccoli under refrigerated storage was higher
than broccoli stored under CA storage. This weight loss was more marked at 63 days in
storage compared to 33 days in storage.

Table 93. Percentage weight change of organic and conventionally grown, blanched and non-
blanched, broccoli stored under CA and refrigerated conditions.

Grovyi_ng Blanching Storage type Weight change ()

condition 33 days in storage | 63 days in storage
Conventional Non-blanched CA 1.29 1.15
Conventional Blanched CA -2.35
Organic Non-blanched CA 0.47 0.54
Organic Blanched CA -0.54
Conventional Non-blanched Refrigerated 3.16 6.89
Conventional Blanched Refrigerated 3.37
Organic Non-blanched Refrigerated 1.76 6.39
Organic Blanched Refrigerated 3.07

The color features of blanched and non-blanched broccoli stored under refrigerated and CA
conditions are presented in Table 94. There were significant changes in the L, a, and b color
values of the blanched and non-blanched broccoli. The blanched broccoli became darker with
loss of greenness compared non-blanched broccoli. There were no significant changes in the b
values for the blanched and non-blanched broccoli except organic non-blanched broccoli that
had a higher b value of 14.56. After 33 days in storage, there were significant change in the
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color difference between CA and refrigerated broccoli. The color difference was higher for the
refrigerated broccoli compared to the CA stored broccoli. Non-blanched, organic broccoli stored
under CA conditions had the lowest colour difference. Colour differences were similar for the
different storage treatments at the after 63 days in storage. Blanching of broccoli resulted in the

loss of green color.

Table 94. Color properties of organic and conventionally grown, blanched and non-blanched, broccoli stored

under CA and refrigerated conditions.

Initial gglpo; (ig?\rzaézégnsncs Color difference (AE)
Sample Blanching Storage type 33 63 days
L a b days in in
storage storage
Conventional | Non-blanched CA 35.32bc -4.11d 11.58a
Conventional | Blanched CA 38.50cd -5.82ab 12.06a 4.05b 4.66a
Organic Non-blanched CA 35.36bc -4.84c 12.98ab
Organic Blanched CA 43.41e -6.05a 14.56b 1.54a 4.42a
Conventional | Non-blanched | Refrigerated 30.90a -2.35e 11.48a
Conventional | Blanched Refrigerated | 37.08cd -5.15bc 10.62a 8.46d 4.96a
Organic Non-blanched | Refrigerated | 32.73ab -3.54d 12.22ab
Organic Blanched Refrigerated | 40.17de -5.88a 12.01a 6.81c 4.10a

Within each column, the values followed by the same letter are not significantly different at 5.0% level of
probability.

Sweet Corn (September 10 - November 12, 2009):

Organic and conventionally grown sweet corn were stored under CA and refrigerated conditions
from September 10 to November 12, 2009. Color, moisture content, total soluble solids,
hardness and toughness of the corn were determined on September 10, October 13, and
November 12, 2009. For hardness/toughness measurement, the samples were penetrated with
a 2 mm probe to a depth of 3 mm at a speed of 0.5 mm/s. The bioyield point was used to
determine the hardness of the samples, and the area under the curve was used as an indication
of the toughness of corn.

The percentage weight change of corn stored under CA and refrigerated conditions are
presented in Table 95. After 33 days in storage, the percentage weight loss ranged from 2.16%
to 2.95%. The conventional corn stored under refrigerated conditions had the highest weight
loss. After 63 days in storage, corn stored under CA conditions had gained weight slightly
compared to the corn stored under refrigerated conditions which had lost weight.
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Table 95. Weight change in organic and conventionally grown sweet corn stored under CA and
refrigerated conditions.
) N Weight change (%)
Growing condition Storage type : -
33 days in storage 63 days in storage
Conventional CA 2.38 -3.98
Organic CA 2.16 -2.45
Conventional Refrigerated 2.95 4.20
Organic Refrigerated 2.32 2.24

The moisture content of the corn at the beginning of the storage and at the end of each storage
period is presented in Table 96. When going into storage, the moisture content for conventional
corn was significantly higher than the organic corn. The moisture content of both organic and
conventional corn were similar during storage.

The total soluble solid content of corn at the beginning of the storage and at the end of each
storage period is summarized in Table 97. At the beginning of storage, the total soluble solid
content of organic corn was higher than the conventional corn. The total soluble solid content of
corn decreased during storage. After 33 days in storage, the total soluble solids for the CA
stored corn was higher than the refrigerated corn. However, the total soluble solid content of
organic and conventional corn were similar in the two storage environments.

Table 96. Moisture content of organic and conventionally grown sweet corn cobs stored under
CA and refrigerated conditions.

. Moisture content (% wb)
Growing Storage _ : :
condition type Initial Sept. 10, 33 days in 63 days in
2009 storage storage
Conventional CA 80.2b 83.3a 80.5a
Organic CA 78.2a 81l.7a 82.9b
Conventional Refrigerated 80.2b 84.6a 84.0b
Organic Refrigerated 78.2a 82.8a 84.7b

Within each column, the values followed by the same letter are not significantly different at 5.0%
level of probability .

Table 97. Total soluble solid content of organic and conventionally grown sweet corn stored
under CA and refrigerated conditions.

Total soluble solids (% wb)
Sample Storage type Initial Sept. 10, 33 daysin 63 days in
2009 storage storage
Conventional CA 14.4a 12.9b 9.4c
Organic CA 15.6b 12.4b 9.3c
Conventional Refrigerated 14.4a 9.1a 5.5b
Organic Refrigerated 15.6b 9.3a 4.4a

Within each column, the values followed by the same letter are not significantly different at 5.0%
level of probability .
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The color characteristics of the corn produced under organic and conventional management
and stored in CA and refrigerated storage are presented in Table 98. There was no color
difference between the organic and conventional corn at the beginning of storage. After 33
days in storage, the color difference was higher for the conventional corn stored under CA
conditions compared to the other treatments. After 63 days in storage, there were no significant
colour differences among the stored corn.

Table 99 summarizes hardness and toughness of sweet corn prior to and during storage. There
was no difference in hardness at the beginning of storage. The corn hardness decreased after
33 days in storage and increased at the end of the storage period, i.e. 63 days in storage. At
the 33 days in storage, the hardness values for organic corn were higher than the conventional
corn. However, at 63 days in storage, the hardness value organic corn was lower than
conventional corn although the difference did not reach significant proportion under refrigerated
storage.

Table 98. Color characteristics of organic and conventional sweet corn under CA and
refrigerated storage.

_ Initial c_olo_r characteristics Color difference (AE)
Growing Storage type (Beginning of storage)

condition L a b 33 daysin | 63daysin

storage storage

Conventional CA 67.82a 5.36a 25.57a 5.56b 6.11a

Organic CA 67.92a 5.38a 24.65a 3.96a 4.78a

Conventional | Refrigerated 67.82a 5.36a 25.57a 3.92a 5.32a

Organic Refrigerated 67.92a 5.38a 24.65a 4.49ab 6.56a

Within each column, the values followed by the same letter are not significantly different at 5.0%
level of probability .

The toughness of the stored sweet corn decreased with storage time. At the beginning and
after 33 days in storage, the conventional corn recorded higher toughness values compared to
the organic corn under both CA and refrigerated storage (Table 99). At the end of the second
storage period, i.e. 63 days in storage, there was no difference in toughness of corn between

production conditions or storage environments (Table 99).

Table 99. Hardness and toughness of organic and conventionally grown sweet corn stored under
CA and refrigerated conditions.

Hardness (N) Toughness (N mm)
Growing Storage . 33 days | 63 days . 33 days | 63 days
condition type Beginning in in Beginning in in
of storage of storage
storage | storage storage | storage
Conventional CA 3.61la 2.92ab 5.11b 18.56b 14.11b 7.84a
Organic CA 3.68a 3.31b 3.57a 16.09a 6.87a 6.21a
Conventional | Refrigerated 3.61la 2.52a 3.73a 18.56b 13.95b 7.33a
Organic Refrigerated 3.68a 3.22b 3.58a 16.09a 7.04a 7.17a

Within each column, the values followed by the same letter are not significantly different at 5.0%
level of probability.
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Carrots (October 22, 2009 - February 17, 2010):

Blanched and non-blanched organic and conventional carrots were stored under CA and
refrigerated conditions from October 22, 2009 to February 17, 2010. About 1.5 kg of carrots
was blanched in the microwave for 10 min (Picture 1). Blanched and non-blanched carrots
were placed in the mini-chambers for CA storage and in totes for refrigerated storage. For
refrigerated storage, about 200 ml of water was placed in each tote to maintain high humidity
around the carrots (Picture 2). Weight and quality attributes (color, moisture content, total
soluble solids, hardness and toughness) of carrots were recorded at prescribed stages. The
combined weights of flaccid or spoiled carrots were considered ‘spoilage’. For the hardness
and toughness measurements, a 2 mm probe was used and the samples were penetrated to a
depth of 15 mm at a speed of 0.5 mm/s. The bioyield point was used to determine the hardness
of the samples, and the area under the curve was used as an indication of the toughness of
carrots.

Picture 1. Microwave blanching of carrots.

Picture 2. Refrigerated storage of carrots.

Blanched carrots have rotted after 61 days in storage. As such quality attributes beyond 61
days in storage was recorded only for non-blanched carrots.

The weight change percent for carrots produced under organic and conventional management
when stored under CA and refrigerated conditions with or without blanching is presented in
Table 100.
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At 35 days in storage, blanched carrots, and carrots under refrigerated storage lost more weight
than the non-blanched carrots and carrots under CA storage respectively. Weight loss for CA
stored carrots was lower than refrigerated carrots. For non-blanched carrots, after 65 days in
storage, the weight loss was higher for refrigerated carrots relative to carrots under CA
conditions. The non-blanched carrots stored under CA environment showed variable weight
change during the storage period (Table 100).

The moisture content of the carrots at the beginning and during storage is presented in Table
101. Atthe beginning of storage, the moisture content of the blanched carrots was slightly
lower than the non-blanched carrots. There was no change in the moisture content during the
storage period. Generally, there was no difference in moisture content between organic and
conventionally grown carrots stored under CA or refrigerated conditions.

Table 100. Weight change for organic and conventionally grown, blanched and non-blanched,
carrots stored under CA and refrigerated conditions.
Weight change (%)
Growing Blanching Storage type 35 ) 61 . 89 ) 109_
condition days in | daysin | daysin | days in
storage | storage | storage | storage
Conventional Non-blanched CA 0.52 0.48 0.56 0.18
Conventional Blanched CA 3.53
Organic Non-blanched CA 0.86 -0.33 -0.93 0.08
Organic Blanched CA 3.77
Conventional Non-blanched Refrigerated 0.86 1.39 2.59 2.59
Conventional Blanched Refrigerated 7.62
Organic Non-blanched Refrigerated 0.22 1.79 3.90 5.50
Organic Blanched Refrigerated 5.70
Table 101. Moisture percent in organic and conventionally grown, blanched and non-blanched,
carrots stored under CA and refrigerated conditions.
Moisture content (%)
Gro&/yllng Blanching | Storage type N 35 61 89 109
conaition Initial | daysin | daysin | daysin | daysin
storage | storage | storage | storage
Conventional | NoM™ CA 90.2ab | 91.1a | 91.2ab | 91.0ab | 90.7a
blanched
Conventional | Blanched CA 89.7ab
Organic Non- CA 90.7b | 90.3a | 91.6b | 915b | 9l.1a
blanched
Organic Blanched CA 89.3a
Conventional Non- Refrigerated | 90.2ab | 91.2a 90.3a 90.5a 90.5a
blanched
Conventional | Blanched Refrigerated | 89.7ab
Organic Non- Refrigerated | 90.7b 90.7a 91.3b 90.1a 90.3a
blanched
Organic Blanched Refrigerated | 89.3a
Within each column, the values followed by the same letter are not significantly different at 5.0%
level of probability.
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Marketable carrots at the end of different storage period are presented in Table 102. After 35

days in storage, all the blanched carrots had decayed. The non-blanched carrots stored under
refrigerated conditions had higher marketable carrots at the end of the first storage period
compared to the CA stored. Subsequently, the marketability of the conventional carrots was
higher compared to the organic carrots.

carrots, stored under CA and refrigerated conditions.

Table 102. Marketable roots of organic and conventionally grown, blanched and non-blanched

Marketable carrots (%)
Grovy|_ng Blanching Storage type 35 61 89 109
condition daysin | daysin | daysin | daysin
storage | storage | storage | storage
Conventional | Non-blanched CA 91.6 94.7 92.7 91.0
Conventional | Blanched CA 0.00
Organic Non-blanched CA 92.2 81.0 83.3 86.8
Organic Blanched CA 0.00
Conventional | Non-blanched Refrigerated 95.4 92.1 96.5 96.0
Conventional | Blanched Refrigerated 0.00
Organic Non-blanched Refrigerated 94.4 69.9 725 68.4
Organic Blanched Refrigerated 0.00

The color characteristics of the organic and conventionally grown, blanched and non-blanched
carrots before storage and during storage are presented in Table 103.

Table 103. Colour properties of organic and conventionally grown, blanched and non-blanched, carrots stored under CA
and refrigerated storage.

Initial color properties Color difference (AE)
Gro(;/\_/tmg Blanching | Storage type 35days | 61days | 89 days 109
conartion L a b in in in days in
storage | storage | storage | storage
Conventional | No™ CA 4950b | 31.94d | 24.83c | 1.90a | 3.84b | 2.65a | 3.65a
blanched
Conventional | Blanched CA 44.31a 24.64a 20.69a
Organic Non- CA 48.52b 29.72c 23.72b 2.90bc 3.47ab 2.77a 3.52a
blanched
Organic Blanched CA 45.38a 27.66b 22.96b
Conventional Non- Refrigerated | 49.59b 31.94d 24.83c 3.00c 2.50a 2.60a 4.47ab
blanched
Conventional | Blanched Refrigerated | 44.31a 24.64a 20.69a
Organic Non- Refrigerated | 48.52b | 29.72c | 23.72b | 2.15ab | 3.97b | 2.40a | 5.22b
blanched
Organic Blanched Refrigerated | 45.38a 27.66b 22.96b

Within each column, the values followed by the same letter are not significantly different at 5.0% level of probability.

There was significant colour difference between the blanched and non-blanched carrots before

storage. The blanched carrots turned darker and lost some of its reddish color. The loss in

colour was greater for the conventional, blanched carrots.
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The storage method affected color during storage (the differences were not significant at the 89
day storage period).

Table 104 summarizes the total soluble solids before storage and during storage of the
blanched and non-blanched carrots. During commencement of storage, blanching resulted in
significantly higher total soluble solids compared to non-blanching. There was no clear trend on
the effect of storage time and storage method on the total soluble solids of the stored carrots.

Table 104. Total soluble solids of organic and conventionally grown carrots stored under CA and
refrigerated conditions.
Total soluble solids (%Brix)
Grovyi.ng Blanching Storage 35 61 39 109
condition type Initial | daysin | daysin | daysin | daysin
storage | storage | storage | storage
Conventional | Non-blanched CA 8.4ab 8.0ab 7.5a 7.8a 8.5a
Conventional | Blanched CA 8.7b
Organic Non-blanched CA 7.7a 8.4b 7.6ab 7.4a 7.8a
Organic Blanched CA 8.6b
Conventional | Non-blanched | Refrigerated 8.4ab 7.5a 8.4b 7.8a 8.3a
Conventional | Blanched Refrigerated 8.7b
Organic Non-blanched | Refrigerated 7.7a 8.3ab 7.4a 8.7b 8.3a
Organic Blanched Refrigerated 8.6b
Within each column, the values followed by the same letter are not significantly different.

The hardness of blanched and non-blanched carrots before and during storage is presented in
Table 105. Blanching significantly affected the hardness of the carrots. The blanched carrot
exhibited higher hardness compared to non-blanched carrots. There were no clear trends on
the effects of storage time and storage method on the hardness of the stored carrots.

The toughness of organically and conventionally produced, blanched and non-blanched carrots
before storage and during storage under CA and refrigerated conditions is presented in Table
106. Blanching significantly affected toughness in carrots, i.e. blanched carrots had lower
toughness than non-blanched carrots. The toughness of the stored carrots at the end of the
storage period, i.e. 109 days in storage, was considerably higher than the toughness values
observed earlier during storage (Table 106). Production condition and storage method did not
affect toughness of stored carrots.
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Table 105. Hardness of organic and conventionally grown, blanched and non-blanched, carrots
stored under CA and refrigerated conditions.
Hardness (N)
Growing . Storage 35 61 89 109
condition Blanching type Initial | daysin | daysin | daysin | daysin
storage | storage | storage | storage
Conventional | Non-blanched CA 11.56a | 11.81a | 12.80ab | 11.59a | 12.47a
Conventional | Blanched CA 15.33b
Organic Non-blanched CA 11.73a | 11.67a | 11.72a | 11.65a | 12.94a
Organic Blanched CA 14.75b
Conventional | Non-blanched | Refrigerated | 11.56a | 11.93a | 14.02b | 14.06b | 13.59a
Conventional | Blanched Refrigerated | 15.33b
Organic Non-blanched | Refrigerated | 11.73a | 12.52a | 12.22ab | 12.11a | 12.24a
Organic Blanched Refrigerated | 14.75b
Within each column, the values followed by the same letter are not significantly different.

Cabbage (October 22, 2009 - February 17, 2010):
Organic and conventional cabbages were stored under CA and refrigerated conditions from

October 22, 2009 to February 17, 2010. The weights, visual colour were recorded at prescribed

intervals.

The percentage weight change for organic and conventionally grown cabbage stored under CA

and refrigerated conditions is presented in Table 107. There was a slight weight gain for the

cabbage stored under CA conditions at the end of the first storage period while there was a loss

in weight under refrigerated conditions. During the storage period, the weight loss for
refrigerated cabbage was higher than the CA stored cabbage.

Table 106. Toughness of organic and conventionally grown carrots stored under CA and
refrigerated conditions.

Toughness (N mm)

Growing Blanching Storage 35 61 89 109
condition type Initial daysin | daysin | daysin | daysin
storage | storage | storage | storage
Conventional | Non-blanched CA 159.8b | 152.1a | 156.0a | 151.3a | 320.0a
Conventional | Blanched CA 97.9a
Organic Non-blanched CA 151.6b | 153.9a | 153.5a | 150.7a | 309.3a
Organic Blanched CA 109.4a
Conventional | Non-blanched | Refrigerated | 159.8b | 156.6a | 164.3a | 158.2a | 328.9a
Conventional | Blanched Refrigerated | 97.9a
Organic Non-blanched | Refrigerated | 151.6b | 155.7a | 151.0a | 150.4a | 316.4a
Organic Blanched Refrigerated | 109.4a

Within each column, the values followed by the same letter are not significantly different.

Table 107. Weight change in organic and conventionally grown cabbage stored under CA and
refrigerated conditions.

Weight change (%)

Grovyl_ng Storage 35 days in 61 days in 89 days in 109 days in
condition type
storage storage storage storage
Conventional CA -0.24 0.04 0.28 0.23
Organic CA -0.28 -0.09 0.12 0.18
Conventional Refrigerated 5.21 2.51 4.07 3.61
Organic Refrigerated 3.22 1.51 2.64 2.33
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Native Fruit Project
Lead: Dr. Jazeem Wahab; Co-lead: Barry Vestre, Greg Larson

Native fruits have considerable potential as a commercial crop in Saskatchewan. Native fruits
have diverse market opportunities including fresh market, processing industry, and value
adding.

Sour Cherry and Haskap:

Presently, there is increasing interest in the production of sour cherry and haskap in
Saskatchewan. Sour cherry cultivars Romeo, Crimson Passion, Juliet, Valentine, and Cupid,;
haskap cultivars Cinderella, Blue Belle, Svetlana, and Berry Blue were established in 2008. The
crop is being grown under drip irrigation using standard management practices. Growth habits,
agronomic characteristics, and yield parameters will be evaluated.

Saskatoon Berry Rejuvenation:

With advancing age, Saskatoon berry bushes grow profusely; produce more branches resulting
in relatively high yield, but smaller fruit. Uninhibited growth of the Saskatoon bush leads to
over-crowding of branches, weaker stems, increased disease incidence, resulting in yield
decline. It can also be a major impediment for mechanized field and harvest operations.

Saskatoon berry, cvs. Smokey and Thiessen, were established at CSIDC 1994/1995. Plants
were spaced 5 m between rows and 1 m between plants within the row.

These 15 year-old bushes were showing signs of reduced vigour, increased disease incidence
and yield decline. The original bushes contained approximately 16 to 24 stems. The crop was
pruned in 2008 to rejuvenate the old bushes. Pruning was done in a manner to remove all
wood leaving four to six strong stems and ensuring an open canopy. Preliminary yield
estimates were made for crops that were pruned in the following manner:

Thiessen - i. All the plants were pruned leaving 4-6 strong stems per bush

Smokey - i. Cut down to ground level and burned flax straw over the stumps with the
intention of controlling weeds and disease.
ii. One row of plants was pruned leaving 4-6 strong stems per bush.
iii. One row of plants left Un-pruned.

The crop was raised using standard agronomic practices. Yield comparison was made between
the pruned and the Un-pruned crops.

Burning flax straw over cut stumps did not cause any mortality. Shoots grew vigorously from
the underground growing points.

For the pruned Thiessen and the Pruned and Un-pruned Smokey, three picks were taken, i.e.
on July 21/22, July 27/28, and August 4/5, 2009.

Total fruit yield for pruned Thiessen, and pruned and unpruned Smokey are presented in Table
108. During the second year after pruning, the pruned Smokey produced 33% higher yield per
bush than the Unpruned crop (Table 108).
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Table 108. Yield potential of Smokey and Thiessen Saskatoon
berry grown under drip irrigation.

Cultivar Pruning Fruit yield (g/bush)
Thiessen Pruned 2272
Smokey Pruned 3025
Smokey Un-pruned 2274

Fruit yield (g/bush) for the different picks are illustrated in Figure 20. The first pick produced the
highest fruit yields for Thiessen and for both pruned and unpruned Smokey. Pruned Smokey
maintained higher fruit yields than the unpruned Smokey or pruned Thiessen across all three
picking dates.

July 21-22 July 27-28 August 4-5
— A— Thiessen-Pruned —fli— Smokey-Pruned —&— Smokey-Unpruned

Figure 20. Fruit yield per bush at different harvest dates for Smokey
(pruned and unpruned) and Thiessen (Pruned) Saskatoon
berry grown under drip irrigation.

The average fruit weight of pruned Thiessen and pruned and unpruned Smokey across the
different picking dates is presented in Figure 21.

The average fruit weight for pruned and unpruned Smokey ranged between 0.87 g - 1.13 g and
0.99 g - 1.04 g respectively and remained generally the same across the different harvest dates.

The average fruit weight for pruned Thiessen ranged between 0.99 and 1.08 g. Fruits were
smaller during the first pick. The second and the third picks produced larger fruit than the first
pick. The Average fruit size was similar for the second and the third picks.

2

Av. weight/fruit (g)

July 21-22 July 27-28 August 4-5

— A&— Thiessen-Pruned —jli— Smokey-Pruned —@— Smokey-Unpruned

Figure 21. Average fruit weight at different harvest dates for Smokey
(pruned and unpruned) and Thiessen Saskatoon berry
grown under drip irrigation.
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Season Extension Using High Tunnel System
Lead: Dr. Jazeem Wahab; Co-lead: Greg Larson

High tunnels are unheated greenhouses that can help extend growing season, modify
environment, and enhance crop growth. This technology can be successfully utilized for
growing many warm-season crops under the relatively cool and short growing seasons in
Saskatchewan. The benefits of high-tunnels include:

Warmer temperature under the tunnel

Lengthening of growing season

Protection from weather extremes (frost, temperature, wind, snow, hail etc.)
Protection from birds, rodents, insects and diseases

Enables inter-cropping and intensive cropping

Relatively inexpensive to construct

During the summer of 2009 a project was undertaken to (i) examine the market potential for
high-tunnel grown pepper and (ii) to promote locally grown vegetables. Green bell pepper (cv.
Big Bertha), Purple bell pepper (cv. Lilac), and Red bell pepper (cv. Red Start) were grown in
high tunnels at CSIDC and two co-operator sites. The crops were raised using drip irrigation
under standard commercial management practices. Peppers were harvested when market
ready, graded, and marketable peppers were marketed through a local wholesale agent and a
retail outlet.

Following is the summary conclusions from this project:

- Productivity and management standards were variable among the high tunnels,

- Low environmental temperature at harvest, i.e. late in the season, can adversely affect
guality and reduce shelf life,

- Considerable labour was required for harvesting and preparation for the market,

- Peppers received attractive prices and had good demand,

- Coloured peppers received on average 30% higher price than green peppers,

- Demand for red pepper was higher than purple or green pepper,

- ‘Quality’ is extremely important - The producer should supply high quality produce to the
marketer,

- Proper sorting and storage facilities are needed to facilitate marketing,

- Market competition: for example B.C. greenhouse peppers can be in Saskatoon within
three to five days,

- ‘Locally Grown’: Comment from marketer ‘Local’ sells if the produce is fresh and of
excellent quality. It has to be as good as or better than imports - It won't sell just because
it's local.

- Food safety and traceability are becoming important considerations in the Canadian food
system. The wholesalers stipulating the suppliers to conform to GAP acreditability can be
an added constraint to the producer.
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Environment

Irrigation Water Quality and Food Safety
Project Lead: Terry Hogg, AAFC/AESB/CSIDC

Co-investigators: Garth Weiterman, Saskatchewan Agriculture;
Serena Mclver, AAFC/AESB; and
Andrea Kalischuk, Alberta Agriculture and Rural Development

Collaborators: Dr. Allan Cessna, National Water Research Institute and
Dr. Claudia Sheedy, AAFC, Lethbridge Research Centre

Funded by the Saskatchewan Agriculture Development Fund

Contamination of surface waters with nutrients, bacteria and pesticides can increase
with greater agricultural intensity. This can cause a wide array of human health
problems and can adversely affect the safety of water for drinking, fisheries, industry,
irrigation, livestock watering and recreation. Therefore, monitoring surface water quality
is essential to ensure long-term, healthy and sustainable agricultural water supplies for
food production, protection of the aquatic environment, and water supply expansion.

The objective of this project was to measure irrigation water quality parameters that
could potentially impact the food safety of irrigated crops. Irrigation water quality was
monitored at 14 locations within four areas of Saskatchewan: (1) Lake Diefenbaker
Development Area (LDDA), (2) Saskatoon South East Water Supply (SSEWS) system,
(3) Moon Lake Irrigation District (downstream from LDDA and upstream from
Saskatoon), and (4) the Qu’'Appelle River in the Lumsden Valley (upstream and
downstream from the junction of Wascana Creek and the Qu'Appelle River). Samples
were collected three times during the growing season coinciding with peak irrigation
water demand over the three-year period 2007-2009.

The irrigation water quality analyses indicated that the water sampled in the four areas of
Saskatchewan was generally of good quality for use on most soil types according to
current irrigation water-soil compatibility guidelines utilized in Saskatchewan. Water
samples from the Moon Lake Irrigation District, SSEWS and Qu'Appelle River in the
Lumsden area had slightly elevated salt and SAR levels compared to the water in Lake
Diefenbaker indicating a slight degradation in water quality the further it moved through
the water delivery system. Nutrient levels in the water samples collected were generally
low. Total and fecal coliform bacteria were detected in 86% and 75% respectively of the
samples collected. There was a wide range in the measured quantity of coliform
bacteria; however, only four samples (2%) exceeded the Irrigation Guideline of 1000
MPN/100 ml for total coliforms and 11 samples (6%) exceeded the Irrigation Guideline of
100 MPN/100 ml for fecal coliforms. Incidences where total and fecal coliform bacteria
exceed the Irrigation Guideline could cause concern for use on crops such as
vegetables that are consumed raw. Metal concentrations were generally low at all
sampling sites and were relatively consistent over the three-year sampling period. The
Irrigation Guideline was exceeded in one sample for aluminum, chromium and iron
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(<1%) and in four samples for manganese (2%). The Irrigation Guidelines for the metals
are based on toxicity when used on a continuous basis; therefore, occasional violations
should not be a cause for concern. Pesticide levels were generally low. Pesticide
analyses indicated that of the 18 herbicides tested for only six were detected. The
frequency of detection was 2,4-D (96%) > MCPA (26%) > Dichloroprop (16%) >
Dicamba (6%) > Bromoxynil (3%) > Mecoprop (2%). The Irrigation Guideline was
exceeded in 39 samples (23%) for MCPA and in 10 samples (6%) for Dicamba. Of the
ten insecticides for which analysis was conducted none were detected in the water
samples that were collected.

This data provides reference levels for future irrigation water quality monitoring programs
in Saskatchewan. The data should be made available for inclusion in an irrigation water
guality database for the prairie region. The establishment of this common database will
facilitate the evaluation of the impact of intensive agricultural practices on surface water
guality and the development of BMP’s for irrigation source and receiving water
protection.
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Irrigation Scheduling of CSIDC Crops
Project Lead: Terry Hogg and Don David, CSIDC
Co-investigators: Jazeem Wahab and Barry Vestre, CSIDC

Proper irrigation scheduling is important for meeting crop water demand in a timely
manner that prevents plant stress and for efficient water use. Monitoring crop water use
to schedule irrigation applications generally involves determining soil water content and
or calculating evapotranspiration (ET).

In 2009, one pea field and two irrigated soft white wheat fields at CSIDC were monitored
for soil available moisture content in the crop root zone utilizing tensiometer soil moisture
sensors. As well, soil samples were collected in spring at the time of seeding and again
in the fall at the time of harvest to determine soil moisture content. Irrigations were
scheduled to maintain the soil water content above 50% available water holding
capacity. As well, comparisons of soil available water content and consumptive crop
water use were made with the Alberta Irrigation Management Model (AIMM) program
that utilizes meteorological station data to predict irrigation requirements.

Tensiometer readings for the three irrigated fields indicated that soil available moisture
content was generally kept above 50% field capacity (Figures 22-24). Water balance
for each of the three fields as calculated by the AIMM program showed a sharp
decrease in the soil available water content towards the end of the growing season
(Figures 25-27).

Water use calculated from the gravimetric soil moisture samples (change in soil moisture
content from seeding to harvest plus irrigation and precipitation) for the irrigated pea was
371 mm and for the soft wheat ranged from 427-440 mm (Table 116). The AIMM
program calculated ET values were slightly lower at 360 mm for the irrigated pea and
385-391 mm for the irrigated soft wheat. Water use efficiency values were lower for the
water use calculated from the gravimetric soil moisture samples (pea: 9.0 kg/ha/mm; soft
wheat: 11.4-12.6 kg/ha/mm) in comparison to the AIMM ET calculated values (pea: 9.3;
soft wheat: 12.5-14.4 kg/ha/mm). The low water use efficiency value for the pea was
probably due to the low vyield.

Overall, the AIMM program slightly over estimated soil available moisture content when
compared to the tensiometers. However, the AIMM program did provide a good
indication of when to initiate irrigation applications.

This work will be continued to compare the use of the AIMM program with other methods
of soil moisture measurement as an indication of when to initiate irrigation.
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Figure 22. Tensiometer readings and irrigation applications for irrigated pea on Field 1, CSIDC.
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Figure 23. Tensiometer readings and irrigation applications for irrigated soft wheat on Field 8,
CsIDC.
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Figure 24. Tensiometer readings and irrigation applications for irrigated soft wheat on Field 11,
CsSIDC.

Canada-Saskatchewan Irrigation Diversification Centre | Annual Review 2009-10



Moisture Balance 0 to 100% Maximum Root Zone

FRI:FEM 12002 Sampk She:She | Ciq DRY PEAS

[0——

2 —

Environment | 139

:ID—W\/\/\! FRRCApTY = 215 min \! =

Soil Moisture (mm)

10—

(2.0 aurasiopy jog

FTEaton Thisd kokl= 102 min

[3=ea L IE& ,EHDHEI

B
=
L]
b

e

m——

[
=]
o
=

Juds Juiz Ju i@ Jnx Juas Juig

B <re Pantil anmy U EfectiE lnkjaton qam)

Figure 25. AIMM calculated seasonal water balance for irrigated pea on Field 1, CSIDC.
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Figure 26. AIMM calculated seasonal water balance for irrigated soft wheat on Field 8, CSIDC.
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Moisture Balance 0 to 100% Maximum Root Zone
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Figure 27. AIMM calculated seasonal water balance for irrigated soft wheat on Field 11, CSIDC.
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Table 116. Water use and water use efficiency for irrigated pea and soft wheat, CSIDC.
Spring Fall Soil AIMM WUE?
Soil Soil Moisture Water | Calculated (kg/ha/mm)
Moisture Moisture Change | Irrigation | Precipitation Use' ET Yield Soil
Site (mm) (mm) (mm) (mm) (mm) (mm) (mm) (kg/ha) | Moisture | AIMM
Pea
Feldl | 320 | 322 | 7 | 2100 | 145 [ 371 | 360 [ 3348 | 90 | 93
Soft Wheat
Field 8 349 212 137 156 147 440 385 5529 12.6 14.4
Field 11 362 289 73 207 147 427 391 4886 11.4 12.5

! Water Use (mm) = Soil Moisture Change (mm) + Irrigation (mm) + Precipitation (mm)
2 Water Use Efficiency (kg/ha/mm) = Yield (kg/ha)/ Water Use (mm)
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Irrigation Crop Diversification Corporation

- Vision -

Through innovation, the Irrigation Crop Diversification
Corporation stimulates and services the development and
expansion of sustainable irrigation in Saskatchewan

Objectives and Purposes of ICDC

a) to research and demonstrate to producers and irrigation districts
profitable agronomic practices for irrigated crops;

b) to develop or assist in developing varieties of crops suitable for
irrigated conditions;

c) to provide land, facilities and technical support to researchers to
conduct research into irrigation technology, cropping systems and
soil and water conservation measures under irrigation and to
provide information respecting that research to district consumers,
irrigation districts and the public;

d) to co-operate with the Minister in promoting and developing

sustainable irrigation in Saskatchewan.



Board of Directors
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Irrigation Crop Diversification Corporation

The following served as Directors of ICDC in 2009:

Name Position Irrigation District | Development Election Year
Area Represented (# terms)

Rick Swenson Chairman Baildon ID SEDA ’09 (2)
Randy Bergstrom Director Luck Lake ID LDDA ’10 (2)
Keith Forrest Director Private Irrigator SIPA rep. app.
Kevin Plummer Director Moon Lake ID NDA 09 (2)
Paul Heglund Vice Chair Vidora ID SWDA ’10 (2)
Francis Kinzie Director Pike Lake Non-District ’09 (2)
Neil Stranden Alt. Vice Chair | SSRID LDDA 11 (2)
Jan Kénst Director SSRID SIPA rep. app.
Rob Oldhaver Director Miry Creek ID SWDA 11 (2)
John Babcock Director SA rep. app.
Abdul Jalil Director SA rep. app.

The Four Development Areas are: Northern (NDA), South Western (SWDA), South Eastern
(SEDA) and Lake Diefenbaker (LDDA) as defined in ICDC’s bylaws.

ICDC Directors are elected by District Delegates to the Annual Meeting. Each Irrigation

District is entitled to send one ICDC Delegate per 5,000 irrigated acres or part thereof. Two
Directors are elected from LDDA, two from SWDA, and one each from NDA and SEDA.
Non-District irrigators elect one representative. The Saskatchewan Irrigation Projects

Association (SIPA) and Saskatchewan Agriculture (SA) appoint two directors each to the

ICDC board. The ICDC board must, by law, have irrigators in the majority.
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1. Field Crops

a) Durum Wheat Fungicide Demonstration

Project Lead:

e Rory Cranston AAg, Provincial Irrigation Agrologist , Saskatchewan Agriculture,
(current project agrologist)

e Lana Shaw PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture,
(previous project agrologist)

Co-operators:
e Roy King, Birsay, Sask.
e Tim Gardner, Bayer CropScience

Project Objective

To work with Bayer CropScience in evaluating a new fungicide product mixture effective
against both fusarium head blight (FHB) and leaf diseases on an irrigated co-operator
site.

Project Plan

The King demonstration site served as an evaluation of the efficacy of two different
fungicide treatments in an irrigated durum wheat crop to control FHB and leaf disease.
This demonstration had two treated areas and an untreated check area for comparison.
Bayer CropScience donated 40 acres of Prosaro and Folicur to the project for trial and
comparison. Yield was determined for the each of the treatments and was compared to
the untreated area.

Demonstration site
The demonstration site was located on the Luck Lake Irrigation District on a 130-acre

pivot. This field has been under irrigation for three years and has been managed with
minimum tillage for several years. See Table 1 for more details.

Table 1. King demonstration site characteristics.

Land Location SW 29-24-07 W3

Soil Type Clay loam

Previous crop Canola

Irrigation System Low pressure centre pivot




Project Methods and Observations

Crop Management

Strongfield durum was seeded on May 16, 2009 following a pre-seeding application of
glyphosate and 2,4-D. Establishment was very good. Weed control was very effective

with a post emergence application of Attain and Horizon. See Table 2 for agronomic
management of the demonstration

Table 2. Agronomic management of King demonstration site.

Nutrients Nitrogen (N) Phosphorus (P) Potassium (K)
Soil residual 28 Ib./acre 58 Ib./acre 1030 Ib./acre
Applied 130 Ib./acre 26 Ib./acre

Variety Strongfield

Seeding May 16, 2009; 120Ib./acre

Herbicide 0.75 l/acre, glyphosate, pre-seeding

0.77 l/acre, 2,4-D, pre-seeding

0.24 l/acre, Attain, June 20

93 ml/acre, Horizon, June 20
Fungicide/Insecticide  Folicur, and Prosaro applied on July 21
Available moisture from May 26 to August. 20

Irrigation 182 mm (7.1 inches)

Rainfall 194 mm (7.7 inches)
Harvest November 6, 2009
Irrigation

Soil moisture was monitored throughout the year with the use of a Watermark™ sensor
installed at 12- and 22-inch depths. Rainfall and irrigation were recorded with the use of
two rain gauges, one below the pivot and one in a dry land area. Water-use reports and
recommendations were given to the co-operator throughout the irrigation season on a
weekly basis. The co-operator maintained good moisture conditions for the crop through
emergence, tillering, flowering and early grain development stages never letting it drop
below 50 per cent available moisture. Irrigation was ended in first week of August to
allow the crop to mature. The soil moisture reserve was drawn down through August and
early September.

Fungicide Evaluation

The Folicur and Prosaro treatments were sprayed on July 21. Irrigation was managed to
minimize frequency during the flowering period but without lowering soil moisture
below 50 per cent. Leaf samples taken in the middle of August showed a visual
difference between the fungicide treated areas and the untreated areas, see Figures 1 to 3.
Prosaro-treated plants had the lowest disease presence followed by Folicur, and the
untreated area.




Figure 1. Untreated flag leaves Figure 2. Folicur treated flag leaves

Figure 3. Prosaro treated flag leaves



Harvest

Harvest yield measurements were completed on November 6, 2009, (Table 3). A 0.65
acre area sample was taken from the Prosaro and untreated area. A 0.69 acre area sample
was taken from the Folicur treated area. These samples were weighed to determine the
yield of each treatment. Both treatments showed a yield response compared to the
untreated check. Prosaro had the highest yield response followed by Folicur. The
percentage of wheat seeds infected with Fusarium was determined by Discovery Seed
Labs by plating out seeds.

Table 3. Estimated harvest results for durum fungicide evaluation.

Fungicide Prosaro Folicur Untreated
Estimated yield 101 bu./acre 97 bu./acre 86 bu./acre
Fusarium-infected kernels 9.5% 21% 21.5%

Final Discussion

All the treatments yielded very well this year. The economics show a positive return in
each case (see Table 4).

Table 4: Economics, assuming a durum price of $6 per bushel.

Treatment Prosaro Folicur
Advantage bu./acre 15 11
Advantage $/acre $90 $66
Application cost /acre* $21 $15
Net gain $69 $51
Return on dollar invested $4.28 $4.40

*includes a $4/acre application fee

These two fungicides have proven effective and cost efficient in this demonstration and
in previous demonstrations. The yield response of irrigated wheat in these
demonstrations is consistent enough to give confidence that we are seeing a real effect of
fungicide.

When fungicide is applied at flowering stage in wheat, the primary intent is to manage
FHB and also Septoria glume blotch, another head disease. There is also an added
benefit, of reducing leaf disease severity as well. This usually requires an application of
fungicide between flag leaf emergence and flowering. A well-timed single application of
fungicide may be able to reduce the leaf disease while still controlling FHB. This may be
able to increase yields further and will be investigated in the future.




b) Durum Wheat Fungicide Demonstration

Project Lead:

e Rory Cranston AAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture,
(current project agrologist)

e Lana Shaw PAg Provincial Irrigation Agrologist, Saskatchewan Agriculture,
(previous project agrologist)

Co-operators:
e Dale Ewen, Riverhurst, Sask.
e Tim Gardner, Bayer CropScience

Project Objective

The project objective was to work with Bayer CropScience in evaluating a new fungicide
product mixture effective against both fusarium head blight (FHB) and leaf diseases on
an irrigated co-operator site.

Project Plan

The Ewen demonstration site served as an evaluation of the efficacy of Folicur, Prosaro,
and Proline in an irrigated durum wheat crop to control FHB and leaf disease. This
demonstration had three treated areas adjacent to each other and an untreated check area
for comparison. Bayer CropScience donated 40 acres of Prosaro, Folicur, and Proline to
the project for trial and comparison. Yield was determined for the each of the different
treatments and was compared to the untreated area.

Demonstration site
The demonstration site was located on the Riverhurst Irrigation District under a 130-acre

low pressure pivot. This field has been under irrigation for many years and has been
managed with minimum tillage for several years. See Table 1 for more details.

Table 1. D. Ewen demonstration site characteristics.

Land Location NE 14-23-07 W3

Soil Type Loam top soil, clay loam sub soil
Previous crop Flax

Irrigation System Low-pressure centre pivot




Project Methods and Observations

Crop Management

Strongfield durum was seeded on May 15, 2009 following a pre-seeding application of
glyphosate. Establishment was very good. Weed control was very effective with a post

emergence application of Attain/Horizon on June 16. The field was swathed on
September 18. See Table 2 for agronomic management of the demonstration site.

Table 2. Agronomic management of Ewen demonstration site.

Nutrients N P K
Soil residual 50 Ib./acre 44 Ib./acre 653 Ib./acre
Applied 129 Ib./acre 43 Ib./acre

Variety Strongfield

Seeding May 15, 2009; 120 Ib./acre.

Herbicide 0.75 l/acre, Glyphosate, preseeding

0.24 l/acre, Attain, June 16

93 ml/acre, Horizon, June 16
Fungicide/Insecticide  Folicur, Proline, and Prosaro applied on July 21
Available moisture from May 26 to August 20

Irrigation 155 mm (6 inches)

Rainfall 165 mm (6.5 inches)
Harvest September 28, 2009 (swathed on September 18)
Irrigation

Soil moisture was monitored throughout the year with the use of a Watermark™ sensor
installed at 12- and 22-inch depths. Rainfall and irrigation were recorded with the use of
two rain gauges, one below the pivot and one in a dry land area. Water-use reports and
recommendations were given to the co-operator throughout the irrigation season on a
weekly basis. The co-operator maintained good moisture conditions for the crop through
emergence, tillering, flowering and early grain development stages rarely letting it drop
below 50 per cent available moisture. Irrigation was ended in first week of August to
allow the crop to mature. The soil reserve was drawn down through August and early
September.

Fungicide Evaluation

Folicur, Proline, and Prosaro were applied on July 21. Irrigation was managed to
minimize frequency during the flowering period but without lowering soil moisture
below 50 per cent. Leaf samples taken in the middle of August showed a visual
difference between the fungicide treated areas and the untreated areas, see Figures 1 - 4.
Prosaro-treated plants had the lowest disease presence followed by Folicur, Proline and
untreated respectively.

10




Figure 1. Untreated flag leaves

Figure 3. Proline treated flag leaves
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Figure 2. Folicur treated flag leaves

Figure 4. Prosaro treated flag leaves



Harvest

Harvest yield measurements were completed on September 28 (Table 3). Yields were
taken from two different areas in each treatment and three separate areas in the untreated
check. All three treatments showed a yield response compared to the untreated check.
Prosaro had the highest yield response followed by Proline then Folicur. The percentage
of wheat seeds infected with Fusarium was determined by Discovery Seed Labs by
plating out seeds.

Table 3. Harvest results for durum fungicide evaluation.

Treatment Prosaro Proline Folicur Check
Yield 112 bu./acre 110 bu./acre 101 bu./acre 89bu./acre
% Fusaruim infected kernels 10% 10% 19% 22%

Final Discussion

All the treatments yielded very well this year. The economics show a positive return in
each case (see Table 4).

Table 4. Economics assuming a durum price of $6 per bushel

Treatment Prosaro Proline Folicur
Advantage bu./acre 23 21 11
Advantage $/acre $138 $126 $66
Application cost /acre* $21 $25 $15
Net gain $117 $102 $51
Return on dollar invested $6.57 $5.04 $4.40

*includes a $4/acre application fee

These fungicides have proven effective and cost efficient in this demonstration and in
previous demonstrations. The yield response of irrigated wheat in these demonstrations
IS consistent enough to give confidence that there is seeing a real effect of fungicide.

When fungicide is applied at flowering stage in wheat, the primary intent is to manage
FHB and also Septoria glume blotch, another cereal head disease. There is usually an
added benefit, of reducing leaf disease severity as well, which requires an application of
fungicide between flag emergence and flowering. A well-timed single application of
fungicide may be able to reduce the leaf disease while still controlling FHB. This may be
able to increase yields further and will be investigated in the future.
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c) Winter Wheat Fungicide & Irrigation Scheduling Demonstration

Project Lead:

e Rory Cranston AAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture,
(current project agrologist)

e Lana Shaw PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(previous project agrologist)

Co-operators:
e Gary Ewen, Riverhurst, Sask.
e Tim Gardner, Bayer CropScience

Project Objective

This demonstration has two objectives. The first is a fungicide evaluation and the second
an irrigation scheduling demonstration.

The first component will evaluate the efficacy of a fungicide application for leaf-disease
control by comparing disease development and yield with an untreated control. The
second component will demonstrate irrigation scheduling on a winter wheat crop.

Project Plan

The Ewen demonstration site served as an evaluation of the efficacy of Folicur fungicide
in an irrigated winter wheat crop to control Fusarium head blight (FHB) and leaf disease.
The demonstration site had an untreated check area and adjacent Folicur treated areas.
Bayer CropScience donated 40 acres of Folicur to the project. Yields were determined
for the check area and the adjacent Folicur treated areas.

Watermark™ sensors, rain gauges, and an evapotranspiration gauge were installed at the
site to monitor soil moisture, water use, rainfall, and irrigation applied. These
instruments were checked on a weekly basis. Information collected from these
instruments was put in to the Alberta Irrigation Management Model (AIMM). The
information provided by the instruments and AIMM were used to make irrigation
recommendations on a weekly basis to the co-operator.

Demonstration Site
The Ewen demonstration site was located in the Riverhurst Irrigation District on a 130-

acre pivot. This field has been irrigated and managed with minimum tillage for several
years. The field has a rolling topography. See Table 1 for more details.

13



Table 1. G. Ewen demonstration site characteristics.

Land Location SW 22-22-07 W3

Soil Type Clay loam

Previous Crop Canola

Irrigation System Low pressure centre pivot

Project Methods and Observations

Crop Management

Buteo winter wheat was seeded on September 17, 2008, following a pre-seeding
application of glyphosate. Broadleaf weed control was very effective with a 2,4-D

application in early spring. The agronomic management of the site is summarized in
Table 2.

Table 2. Agronomic management of the Ewen demonstration site.

Nutrientrs N P K
Soil residual 45 Ib./acre 241b./acre 802 Ib./acre
Applied(fall) 40 Ib./acre 20 Ib./acre
Applied (spring) 80 Ib./acre
Fertigated 25 Ib./acre

Variety Buteo

Seeding September 17, 2008; 120 Ib./acre

Herbicide Glyphosate 0.5 I/acre pre-seeding

2,4-D; 7 ounce rate on May 16, 2009

Fungicide Folicur on June 16, 2009

Available moisture from May 5 to August 11, 2009

Irrigation 179 mm (7.3 inches)

Rainfall 128 mm(5 inches)

Harvest August 31, 2009; straight cut.

Irrigation

Soil moisture was monitored throughout the year with the use of a Watermark™ sensor
installed at 12- and 22-inch depths. Rainfall and irrigation were recorded with the use of
two rain gauges, one below the pivot and one in a dry land area. Water use reports and
recommendations were given to the co-operator throughout the irrigation season on a
weekly basis. Information was input into AIMM. Initially the spring soil moisture was
below 40 per cent. After irrigation, soil moisture was increased to 50 per cent or more
through tillering, flowering and early grain development. Irrigation concluded the second
last weekend of July. The soil moisture reserves were drawn down through August with
only a few rains to replenish them.
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Fungicide Evaluation

The site was sprayed with Folicur on June 16, 2009. Irrigation was managed to minimize
frequency during the flowering period, but without lowering soil moisture reserves. In
July, there was an obvious visual difference in the amount of leaf disease between the
treated and untreated areas.

Harvest
At two locations in the field, side-by-side treated and untreated areas were harvested and

yield was determined on August 31. There was little difference in yield between the
treated and untreated areas (see Table 3).

Table 3. Harvest results for winter wheat evaluation.

Treatment Folicur Treated Untreated
Yield 116 bu./acre 119 bu./acre

Final Discussion

The untreated areas yielded higher than the Folicur treated areas due to several different
factors. The susceptible development stages of winter wheat occur prior to when FHB
infection is an issue. Environmental conditions in the summer of 2009 were cold and
wet. This was a poor environment for FHB and resulted in low disease infection. The
field topography caused the low area in the check strip area to accumulate more moisture.
Lack of disease pressure, combined with more available water than the Folicur treated
areas, contributed to a higher yield in the untreated areas. The application of Folicur,
including a $4 application fee, is $15. In conclusion, there was no benefit in applying
Folicur to this demonstration site. Folicur was an unnecessary input for this winter wheat
crop. This study will be replicated in subsequent years confirm this finding.

The AIMM program collected metrological data from a weather station in Outlook, Sask.
The distance between the weather station and the demonstration made the model
inaccurate. The Watermark™ sensors indicated there was increased moisture use for
winter wheat in the early spring to mid-July, compared to spring wheat. Winter wheat
used about two to three millimetres per day more of moisture in this time than did spring
wheat. Irrigation scheduling of winter wheat will be investigated further in the future to
better understand its water needs.

15




d) Crop Varieties For Irrigation
Principal Investigators: Terry Hogg and Don David

Organization:

e Canada-Saskatchewan Irrigation Diversification Centre (CSIDC)

e Agriculture and Agri-Food Canada/Agri-Environmental Services Branch
(AAFC/AESB)

Co-Investigators from Saskatchewan Ministry of Agriculture:
o Gerry Gross PAg

Sarah Sommerfeld PAg

Rory Cranston AAg

Gary Kruger PAg

Objective: (1) To evaluate crop varieties for intensive irrigated production.
(2) To update the Crop Varieties For Irrigation guide.

Research Plan

The Canada-Saskatchewan Irrigation Diversification Centre (CSIDC) as well as selected
producer sites were used as test locations in 2009 for conducting variety trials under
intensive irrigated conditions. The sites selected included a range of soil types (Table 1)
and agro-climatic conditions. Crop and variety selection for the project were made in
consultation with plant breeders from AAFC, Universities and the private sector as well
as associated producer groups. Trials were conducted for registered varieties of cereals
(spring wheat, barley, corn), oilseeds (canola, flax, soybean) and pulses (pea, dry bean).
Further, pre-registration co-op trials were conducted for selected crops to assess the
adaptability of new lines to irrigated conditions. This project was conducted in
collaboration with federal government, academic institutions, and industry partners
including AAFC Research Centres, Crop Development Centre, University of
Saskatchewan, etc. (Table 2). Data collection included days to flower and maturity, plant
height, lodge rating, seed yield, protein (cereals), test weight and seed weight. All field
operations including land preparation, seeding, herbicide, fungicide and insecticide
application, irrigation, data collection and harvest were conducted by CSIDC staff.
Irrigation applications were conducted by the farmer co-operator at the producer sites.

The trials consisted of small plots (ie. 1.2m x 4m; 1.2 m x 6 m; 1.5m x 4m; 1.5m x 6m)
which were appropriately designed (RCBD, Lattice, etc.) with multiple replications (3 or
4 reps) so that statistical analyses could be performed to determine differences among
varieties and to determine the variability of the data.

Results

The 2009 variety trials were established within recommended seeding date guidelines for
the selected crops (Table 2). The canola trials at the CSIDC and Pederson sites were
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seeded later than the other sites due to dry surface soil conditions. Climatic conditions in
2009 were cooler in May, June, July and August and warmer in September than the long
term average. September in particular had very warm conditions resulting in above
average temperature for the month. Precipitation was less than the long term average for
May and June, greater than the long term average for July and similar to the long term
average for August and September. May was particularly dry resulting in poor
emergence for some of the canola and flax trials. However, timely irrigation applications
rectified the poor emergence problem. The cool conditions during the growing season
resulted in delayed maturity for all crops. Accumulated heat units were lower than the
long term average due to the cooler than average growing conditions. The dry and warm
conditions later in September allowed for excellent harvest conditions for those crops that
reached maturity. The later maturing crops, in particular corn and soybean, did not reach
physiological maturity prior to the first killing frost of -2° C occurring on September 28.
Poor harvest conditions in October delayed harvest of the later maturing crops.

Overall, yields were generally good for the 2009 trials. Disease and insect damage was
minimal. The dry bean trials did have some white mold damage on specific varieties.
Yields for the cereal and canola trials were excellent. One canola trial had reduced yield
due to moisture stress in July. Wheat yields were high at all sites with highest yield
occurring at the Weiterman site. The pea and flax yields, although high, varied among
the sites probably affected by site management. For the warm season crops, dry bean had
average to above average yields while the corn silage and corn grain had average to
below average yields respectively. The soybean yields were average to above average
even though some varieties did not fully mature.

The data from the trials was analyzed and only data that met minimum statistical criteria
for variability were used to update the CSIDC variety database. The Crop Varieties For
Irrigation guide will be updated with the addition of the new data collected and printed in
time for distribution at the 2010 Crop Production Show. As well, the variety guide will
be mailed to all irrigators early in 2010.

This work provides current and comprehensive variety information to assist irrigators in
selecting crop varieties suited to intensive irrigated production conditions.

Table 1. Variety trial locations and soil type.

Site Legal Location Soil Type

CSIDC main SW 15-29-08-W3 Bradwell very fine sandy loam
CSIDC off station NW 12-29-08W3 Asquith sandy loam

Pederson NE 20-28-07-W3 Elstow loam

Weiterman SE 16-31-07-W3 Asquith sandy loam - fine sandy loam
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Table 2.

2009 CSIDC variety trials and collaborators.

Seeding
Trial Collaborators Location Date
I. Cereals
1. Irrigated Wheat ICDC CSIDC — main May 12/09
Regional CSIDC - off station May 11/09
Pederson May 12/09
Weiterman May 12/09
2. SVPG CWRS Dr. R. Depauw, AAFC CSIDC - main May 12/09
Wheat Regional B. Recksiedler, Sask. Agriculture
J. Downey, SVPG
3. SVPG High Yield | Dr. R. Depauw, AAFC CSIDC - main May 12/09
Wheat Regional B. Recksiedler, Sask. Agriculture
J. Downey, SVPG
4. SVPG CWAD Dr. R. Depauw, AAFC CSIDC — main May 12/09
Wheat Regional B. Recksiedler, Sask. Agriculture | CSIDC - off station May 11/09
J. Downey, SVPG
5. Soft White Spring | Dr. H. Randhawa, AAFC CSIDC - main May 12/09
Wheat Coop
6. Soft White Spring | Dr. H. Randhawa, AAFC CSIDC - main May 12/09
Wheat Regional
7. Triticale Variety ICDC CSIDC - main May 12/09
Trial
8. SVPG Barley Dr. B. Rossnagel, CDC CSIDC - main May 20/09
Regional B. Recksiedler, Sask. Agriculture
(2-row & 6-row) J. Downey, SVPG
9. Annual Cereal ICDC CSIDC - main May 20/09
Forage (Barley,
Triticale & Oats)
10. ACC Hybrid B. Beres, AAFC CSIDC - main May 22/09
Grain & Silage Corn | ACC
Performance Trials
11. Oilseeds
1. Irrigated Canola ICDC CSIDC — main May 21/09
Regional CSIDC - off station May 11/09
Pederson May 20/09
Weiterman May 12/09
2. Canola Coop R. Gadoua, CCC CSIDC - main May 21/09
3. Prairie Canola R. Gadoua, CCC CSIDC - main May 21/09
Variety Trial
4. Irrigated Flax Dr. G. Rowland, CDC CSIDC - main May 11/09
Regional B. Recksiedler, Sask. Agriculture | CSIDC - off station May 11/09
J. Downey, SVPG Pederson May 20/09
ICDC Weiterman May 12/09
5. Soybean Variety | B. Brolley, MAFRI CSIDC — main May 22/09
Adaptation Trial ICDC

18




Table 2. continued

Seeding
Trial Collaborators Location Date
I11. Pulses
1. Irrigated Bean Dr. P. Balasubramanian, AAFC CSIDC — main May 26/09
Variety Trial - Wide | ICDC CSIDC - off station May 26/09
Row (Alberta)
2. Dry Bean Wide Dr. P. Balasubramanian, AAFC CSIDC — main May 26/09
Row Co-op
3. Dry Bean Narrow | Dr. A. Vandenberg, CDC CSIDC - main May 26/09
Row Regional ICDC CSIDC - off station May 26/09
(Saskatchewan)
4. Irrigated Bean Dr. P. Balasubramanian, AAFC CSIDC - main May 26/09
Variety Trial — ICDC CSIDC - off station May 26/09
Narrow Row
(Alberta)
5. Dry Bean Narrow | Dr. A. Vandenberg, CDC CSIDC - off station May 26/09
Row Co-op A&B
6. Irrigated Pea Dr. T. Warkentin, CDC CSIDC — main May 11/09
Regional ICDC CSIDC - off station May 11/09
Pederson May 12/09
Weiterman May 12/09
7. Pea Coop A&B Dr. D. Bing, AAFC CSIDC - off station May 15/09
Dr. T. Warkentin, CDC
8. Faba Bean Co-op | Dr. A. Vandenberg, CDC CSIDC - main May 15/09

CSIDC = Canada-Saskatchewan Irrigation Diversification Centre
ICDC = Irrigation Crop Diversification Corporation

SVPG = Saskatchewan Variety Performance Group

AAFC = Agriculture and AgriFood Canada

CDC = Crop Development Centre, U of S

ACC = Alberta Corn Committee

CCC = Canola Council of Canada

MAFRI = Manitoba Agriculture, Food and Rural Initiatives
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2. Forage Crops
a) Evaluation of Commercial Pasture Blends

Project lead:
e Sarah Sommerfeld PAg, Provincial Irrigation Agrologist, Saskatchewan
Agriculture

Co-investigators:

e Charlotte Ward PAg, Regional Forage Specialist, Saskatchewan Agriculture

e Dr. Bruce Coulman PAg, University of Saskatchewan

e Brian Champion, Canada-Saskatchewan Irrigation Diversification Centre
(CSIDC)

Industry Co-operators:

e Neil Mcleod, Northstar Seeds Ltd.

e Chris Bettschen, Brett-Young Seeds
e Chad Keisig, Pickseed

e Shawn Keyowski, Viterra

Project Objectives

The objectives of this project are:

e to evaluate commercial and custom forage blends for overall yield, persistence and
species composition;

e to monitor changes in forage yield, species composition and individual species
persistence within each blend over time; and

e to determine if irrigation provides a yield benefit to justify increased costs and
management in comparison to dry land.

Research Plan

A randomized, replicated plot design of six pasture-blends will be managed to simulate
intensive grazing. Forage will be cut at the vegetative stage, corresponding to the three-
or four-leaf stage or 20 to 25 cm (eight to 10 inches) in plant height. Data to be collected
includes overall yield, persistence and species composition on a dry matter (DM) basis.
Species persistence will be evaluated prior to clipping by counting the number of plants.
Species composition and change in composition will be measured by hand harvesting a
quarter meter square per plot and weighed by individual species on a DM basis. Overall
plot yield will be determined by mechanical harvest in addition to the hand harvested
yield. Harvest timing is dependent on forage regrowth.
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Demonstration Site

This project is located at CSIDC, which provides the land and facilities to pursue this
project.

Project Methods and Observations
Variety Selection

Pasture blend selection was made on the basis of selecting a blend suitable for intensive
grazing under irrigated conditions. The four pasture blends provided by industry were
selected at the company’s discretion. Two blends were custom formulated at the
recommendation of the project lead and co-investigator. Resulting from the selection
process are simple or complex blends with different species and composition. Table 1
provides a breakdown of the forage species, forage varieties and proportion of species
included in each blend.
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Table 1. Summary of pasture-blend description and composition.

Proportion in
blend by seed

Species Variety weight
Custom Blend #1

Alfalfa AC Grazeland BR 20%
Meadow bromegrass Fleet 80%

Custom Blend #2
Cicer milkvetch Oxley Il 30%
Meadow bromegrass Fleet 70%

Brett-Young Super Pasture Blend

Meadow bromegrass Fleet 50%
Crested wheatgrass Fairway 25%
Tall fescue Kokanee 15%
Alfalfa Survivor 10%

Pickseed HayGraze Blend

Alfalfa AC Grazeland Br 60%
Meadow bromegrass Fleet 30%
Orchardgrass OKAY 10%

Northstar Custom Blend #1

Meadow bromegrass Fleet 40%
Smooth bromegrass Carlton 10%
Tall fescue Courtenay 15%
Orchardgrass Early Arctic 15%
Alfalfa Stealth 20%

Proven-Viterra Ranchmaster

Meadow bromegrass hps brand 50%
Intermediate wheatgrass 15%
Pubescent wheatgrass 15%
Tall fescue hps brand 15%
Alfalfa Spredor 5%

Establishment

The target plant population of each treatment reflects the soil characteristics and moisture
conditions. The dry land treatment targets a plant population of 25 pure live seeds per
square foot (PLS/ft.%) and a target plant population of 35 PLS/ft.” for the irrigation
treatment. Table 2 describes the seeding rates recommended for the irrigation and dry
land treatments, respectively. The seeding rate, expressed as pounds per acre, was
calculated using the formula stated in the tables. The seeding rate was adjusted by
percentage pure live seed for each forage variety.
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Table 2. Recommended seeding rates of irrigation and dryland treatments.

ICDC Perennial Pasture Blend Trial - IRRIGATION and DRYLAND
Plotsize=12mx5m=6m* = | 0.001482632 |acres
Seeding Rate Calculation:
Seeding rate (Ib./acre) = seeds/ft* x ft’/acre / PLS
seeds/Ib.
Recommended | Recommended
seeding rate (Ib. | seeding rate (Ib.
Proportion in blend per acre) - per acre) -
Species by seed weight IRRIGATION DRYLAND
Custom Blend #1
Alfalfa 20% 1.86 1.33
Meadow bromegrass 80% 19.40 13.85
21.26 15.18
Custom Blend #2
Cicer milkvetch 30% 3.74 2.67
Meadow bromegrass 70% 16.97 12.12
20.72 14.80
Brett-Young Super Pasture Blend
Meadow bromegrass 50% 10.45 7.46
Crested wheatgrass 25% 2.48 1.77
Tall fescue 15% 1.07 0.77
Alfalfa 10% 0.97 0.69
14.97 10.69
Pickseed HayGraze Blend
Alfalfa 60% 5.53 3.95
Meadow bromegrass 30% 6.40 4.57
Orchardgrass 10% 0.30 0.21
12.23 8.74
Northstar Custom Blend #1
Meadow bromegrass 40% 8.36 5.97
Smooth bromegrass 10% 1.40 1.00
Tall fescue 15% 1.12 0.80
Orchardgrass 15% 0.39 0.28
Alfalfa 20% 1.77 1.27
13.04 9.31
Proven-Viterra
Meadow bromegrass 50% 11.62 8.30
Intermediate wheatgrass 15% 3.17 2.26
Pubescent wheatgrass 15% 2.79 1.99
Tall fescue 15% 1.23 0.88
Alfalfa 5% 0.46 0.33
19.27 13.77

Seeding of both treatments occurred on June 2, 2009. Due to poor growing conditions in
June, establishment of the dry-land treatment was not adequate and was removed and
reseeded on August 11. Plot dimensions are 1.2 m by 5.0 m. Row spacing is 20.3 cm or

eight inches.

Crop Management

Prior to seeding, each treatment received a broadcast fertilizer application of nitrogen and
phosphorus as stated in Table 3. The nitrogen amounts may be adjusted and applied on
an individual blend basis to better reflect the of legume proportion of each blend.
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Table 3. Fertility management of irrigation and dryland treatments.

Treatment Nitrogen Phosphorus
(Ib./acre) (Ib./acre)
Irrigated 35* 50**
Dryland 35** 35**

* application per cut
** annually

Data Collection
No data was collected from the dryland treatment.

Two clipping harvests of a quarter-metre square each were taken from each plot of the
irrigation treatment on August 20. Individual species were separated, dried and weighed
to determine the composition contribution and will serve as a benchmark for future data
collection (Table 4). After the clipping harvest, plots were mechanically harvested to a
height of 7.5 cm (3 inches). From the total plot harvest and clipping harvest weights, a
DM vyield and a yield at 15 per cent moisture were calculated (Table 5) and an average

yield for each blend is shown in Table 6.
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Table 4. Percent species composition at harvest.

Total Dry Meadow [ Smooth |  Cicer Crested Tall | Orchard | Intermediate
Rep | Plot Blend Wt (g) | Alfalfa | Brome | Brome | Milkvetch | Wheatgrass | Fescue| Grass | Wheatgrass
1| 1 |Custom Blend #1 77.15 82.0% | 18.0%
2 |Northstar Custom Blend 145.3 86.1% | 3.6% 3.5% 33% | 3.4%
3 |Custom Blend #2 30.95 56.8% 43.2%
4 |Brett-Young Super Pasture Blend 74 79.9% | 7.2% 5.8% 7.0%
5 |Proven-Viterra Ranchmaster Blend 57.7 67.4% | 13.1% 6.0% 13.5%
6 |Pickseed Haygraze Blend 128.75 | 89.9% | 6.4% 3.7%
2| 7 |Northstar Custom Blend 108.45 | 90.4% | 2.5% 1.3% 03% | 5.5%
8 |Brett-Young Super Pasture Blend 71.95 65.4% | 10.2% 16.0% 8.3%
9 |Custom Blend #1 122.05 | 77.0% | 23.0%
10 [Pickseed Haygraze Blend 109.85 | 90.4% | 3.3% 6.4%
11 |Proven-Viterra Ranchmaster Blend 51.65 82.0% | 4.9% 10.4% 2.7%
12 |Custom Blend #2 29.8 97.8% 2.2%
3| 13 |Custom Blend #2 384 99.6% 0.4%
14 [Brett-Young Super Pasture Blend 57.3 38.2% | 17.8% 21.6% 22.4%
15 |Custom Blend #1 99.7 60.2% | 39.8%
16 |Proven-Viterra Ranchmaster Blend 85.3 65.1% | 9.5% 5.2% 20.2%
17 [Pickseed Haygraze Blend 17115 | 935% | 0.3% 6.2%
18 |Northstar Custom Blend 102.3 614% | 10.7% | 8.8% 45% | 14.7%
4 19 |Northstar Custom Blend 86.75 95.7% | 0.4% 0.2% 04% | 3.4%
20 |Pickseed Haygraze Blend 1183 92.1% | 51% 2.8%
21 [Custom Blend #1 74.2 74.6% | 25.4%
22 [Custom Blend #2 45.15 97.6% 2.4%
23 |Proven-Viterra Ranchmaster Blend 75.55 83.2% | 7.3% 3.6% 5.9%
24 |Brett-Young Super Pasture Blend 22.55 35.0% | 24.5% 11.5% 29.0%

25




Table 5. Irrigation treatment harvest yields.

Yield (ton Yield (ton/acre)
Rep Plot Blend DM/acre) 15% moisture
1 1 Custom Blend #1 1.96 2.26
2 Northstar Custom Blend 1.72 1.98
3 Custom Blend #2 0.72 0.83
4 Brett-Young Super Pasture Blend 0.21 0.24
5 Proven-Viterra Ranchmaster Blend 1.32 1.51
6 Pickseed Haygraze Blend 2.33 2.68
2 7 Northstar Custom Blend 1.74 2.01
8 Brett-Young Super Pasture Blend 0.99 1.14
9 Custom Blend #1 1.46 1.68
10 |Pickseed Haygraze Blend 2.32 2.67
11 |Proven-Viterra Ranchmaster Blend 0.98 1.13
12 [Custom Blend #2 0.65 0.75
3| 13 [Custom Blend #2 0.48 0.55
14  |Brett-Young Super Pasture Blend 1.40 1.61
15 |Custom Blend #1 1.87 2.15
16 |Proven-Viterra Ranchmaster Blend 1.73 1.99
17 |Pickseed Haygraze Blend 241 2.77
18 |Northstar Custom Blend 1.67 1.92
4 19 |Northstar Custom Blend 1.71 1.97
20 |Pickseed Haygraze Blend 2.32 2.67
21 |Custom Blend #1 1.84 2.12
22 |Custom Blend #2 0.48 0.55
23 |Proven-Viterra Ranchmaster Blend 1.52 1.74
24  |Brett-Young Super Pasture Blend 0.53 0.61

Table 6. Average irrigation treatment harvest yields.

Average DM Average Yield
Yield (ton/acre) 15%
Blend (ton/acre) moisture

Custom Blend #1 1.78 2.05
Northstar Custom Blend 1.71 1.97
Custom Blend #2 0.58 0.67
Brett-Young Super Pasture Blend 0.78 0.90
Proven-Viterra Ranchmaster Blend 1.39 1.59
Pickseed Haygraze Blend 2.35 2.70
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Discussion

The alfalfa contribution in each of the five of the blends was quite high. If the pasture
blend was to be grazed, this high contribution of alfalfa could be a reason for concerns
about bloat.

The alfalfa did provide suitable biomass production that allowed for the harvest of a
respectable hay cut. In subsequent years of data collection, it will be interesting to note if
the composition of the species changes dramatically after the grass production increases
following establishment. Beginning in 2010, the collected data will be used to
extrapolate potential cow grazing days per acre to provide reference for grazing purposes.
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b) Perennial Forage Biomass Measurement for Ethanol Production

Project lead:
e Sarah Sommerfeld PAg, Provincial Irrigation Agrologist, Saskatchewan
Agriculture

Co-investigators:

e Charlotte Ward PAg, Regional Forage Specialist, Saskatchewan Agriculture

e Dr. Bruce Coulman PAg, University of Saskatchewan

e Brian Champion, Canada-Saskatchewan Irrigation Diversification Centre
(CSIDC)

Project Objective

The objective of this research project is to measure the forage biomass production of 10
perennial grass species for cellulolytic ethanol production. The potential also exists for
the use of the biomass in other renewable fuels production technology such as
gasification and combustion. Debate exists as to whether or not it is ethical to produce
renewable fuels with the use of a human food source. Biomass production offers as an
alternative to renewable fuels produced by feed grains.

Research Plan

A randomized, replicated small-plot design of 10 perennial grass species will be managed
to achieve a single cut harvest. Harvest timing will occur when the species reach
physiological maturity or by September 15, 2009. Dry matter (DM) yield will be
measured.

Demonstration Site

This project is located at CSIDC, which provides the land and facilities to pursue this
project.

Project Methods and Observations

Species Selection

Nine cool-season perennial grass species were selected from assessment of yield data
from previous forage biomass research by Dr. Bruce Coulman at Saskatoon and Melfort.
One warm-season perennial grass was included to determine if its high yielding potential

could be realized in the Saskatchewan climate. Table 1 outlines the selected species and
the variety of each.
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Table 1. Perennial grass species and variety.

Species Variety
Tall wheatgrass Orbit
Russian wildrye (diploid) Swift
Switchgrass Dakota
Intermediate wheatgrass Chief
Smooth bromegrass Signal
Crested wheatgrass (tetraploid) AC Goliath
Hybrid bromegrass AC Success
Slender wheatgrass Adanac
Meadow bromegrass Paddock
Western wheatgrass Walsh

Establishment

The target plant population was 35 pure live seeds (PLS) per square foot. The seeding

rate (Ib./ac.) was calculated using the following formula:

seeds/ft>x fté/acre/PLS
seeds/Ib.

See Table 2 for the recommended seeding rates of this project.

Table 2. Recommended seeding rate of the Perennial Forage Biomass Trial.

Recommended
seeding rate (Ib per

Species Variety acre)
Tall wheatgrass Orbit 22.45
Russian wildrye (diploid) Swift 10.25
Switchgrass Dakota 5.64
Intermediate wheatgrass Chief 18.24
Smooth bromegrass Signal 11.80
Crested wheatgrass (tetraploid) AC Goliath 9.17
Hybrid bromegrass AC Success 17.66
Slender wheatgrass Adanac 10.03
Meadow bromegrass Paddock 20.06
Western wheatgrass Walsh 14.59

Seeding occurred on June 2, 2009. Plot dimensions were 1.2 m by 1.5 m with row

spacing of 20.3 cm (eight inches.).
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Crop Management

Prior to seeding, nitrogen (46-0-0) and phosphorus (11-52-0) were broadcast on the plot
area at rates of 112 kilograms per hectare (kg/ha or 100 Ib./acre) and 56 kg/ha (50
Ib./acre) actual, respectively.

Harvest Data

A single cut was harvested on September 17, 2009. Table 3 summarizes the harvest data
as yield per ton of DM per acre and as yield per ton per acre at 15 per cent moisture.
Table 4 summarizes the total average yield for each species.

Table 3. Single cut harvest data

Yield (t Yield (t/acre)
Plot Species DM/acre) 15% moisture

1|Western Wheatgrass 0.22 0.26

2|Slender Wheatgrass 0.72 0.83

3|Crested Wheatgrass 0.84 0.96

4|Hybrid Bromegrass 2.39 2.75

5|Tall Wheatgrass 0.25 0.29

6|Intermediate Wheatgrass 1.30 1.50

7|Smooth Bromegrass 1.82 2.09

8|Switchgrass 0.74 0.85

9|Meadow Bromegrass 2.34 2.69
10|Russian Wildrye 0.65 0.74
11]|Intermediate Wheatgrass 0.90 1.03
12|Western Wheatgrass 0.13 0.15
13|Smooth Bromegrass 2.06 2.37
14|Switchgrass 0.72 0.83
15|Meadow Bromegrass 1.60 1.84
16|Slender Wheatgrass 0.88 1.02
17|Hybrid Bromegrass 2.13 2.46
18|Russian Wildrye 0.38 0.44
19|Tall Wheatgrass 0.28 0.33
20|Crested Wheatgrass 0.49 0.56
21|Russian Wildrye 0.38 0.44
22|Crested Wheatgrass 1.53 1.75
23|Western Wheatgrass 0.26 0.30
24|Slender Wheatgrass 1.76 2.03
25|Hybrid Bromegrass 2.94 3.38
26|Meadow Bromegrass 0.69 0.79
27|Switchgrass 0.58 0.67
28| Tall Wheatgrass 0.35 0.41
29|Smooth Bromegrass 2.88 3.31
30|Intermediate Wheatgrass 1.67 1.92
31|Slender Wheatgrass 2.11 2.43
32|Intermediate Wheatgrass 1.58 1.82
33|Crested Wheatgrass 1.33 1.53
34|Hybrid Bromegrass 2.43 2.80
35|Meadow Bromegrass 2.06 2.37
36| Tall Wheatgrass 0.71 0.82
37|Smooth Bromegrass 2.74 3.15
38| Switchgrass 0.93 1.07
39|Western Wheatgrass 0.98 1.13
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Table 4. Total average yield of four replicates of each species.

Average Yield (t
Species DM/acre)
Western Wheatgrass 0.46
Slender Wheatgrass 1.58
Crested Wheatgrass 1.20
Hybrid Bromegrass 2.85
Tall Wheatgrass 0.46
Intermediate Wheatgrass 1.57
Smooth Bromegrass 2.73
Switchgrass 0.85
Meadow Bromegrass 1.92
Russian Wildrye 0.60

Discussion

After one harvest, the yield data from the hybrid, meadow brome and smooth brome
grass indicate that these three species were the most productive in the establishment year.
Not enough data has been collected to provide a recommendation as to which of the 10
species can produce the greatest biomass yield overall. Data collection will continue in
2010.
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c) Alfalfa Management Trial

Project Lead:
e Sarah Sommerfeld PAg, Provincial Irrigation Agrologist, Saskatchewan
Agriculture

Co-Investigators:

e Charlotte Ward PAg, Regional Forage Specialist, Saskatchewan Agriculture

e Barry Vestre, Canada-Saskatchewan Irrigation Diversification Centre (CSIDC)
Field Operations

Industry Co-operators:

e Neil Mcleod, Northstar Seeds Ltd.

e Ellis Clayton, Pioneer Hi-Bred

e Peter Novak, Proven Seeds

e Art Klassen, Brett-Young Seeds

e Kevin Dunse, Pickseed

e Nicole Tanner, Farm Pure Seeds*

*Since the establishment of this trial, Farm Pure Seeds has been acquired by
Pickseed. Pickseed now has two varieties established in this trial.

Project Objective

The objective of this research project is to compare the yield performance of seven alfalfa
varieties under an intensive three-cut management system.

Research Plan

A randomized, replicated field-scale plot design consisting of seven alfalfa varieties
replicated three times will be managed to harvest on a three-cut system. Cut timing will
be based on the calendar dates of June 15, August 1, and October 1. The fertility plan
includes annual applications of phosphorus and potassium, at a rate of 75 pounds per acre
(Ib./acre) actual product per nutrient. Spring stand assessments, measured as plants per
square metre (plants/m?), will be performed annually to determine variety survivability
and performance. Irrigation requirements will be scheduled weekly, under the
recommendations of an irrigation agrologist. Harvest protocol requires the plots to be cut
and weighed with a forage harvester. Stage of maturity will be measured at the time of
cutting.

Demonstration Site

The project site is located at CSIDC, which provides land and staff to perform the field
operations necessary to conduct this research trial.
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Trial Methods and Observations
Variety Selection

Variety selection was targeted at providing a fair market representation of current alfalfa
varieties that were specific to intensive management under irrigation. These variety
descriptions were taken from product information resource materials.

AC Blue J is a public variety that serves as the irrigated check for the trial.

Pioneer
53Q30 is a high performance variety exhibiting good forage quality and winter hardiness.

Proven Seed
Equinox alfalfa variety is suited for an intensive management system with rapid re-
growth, high yield and winter hardiness characteristics.

Northstar Seeds Ltd.

Stealth SF is a multifolate variety with high overall feed quality. This variety carries the
unique Standfast™ trait, a feature that is claimed to promote a faster recovery rate
following cutting.

Brett-Young Seeds
Hybriforce 400 alfalfa features improved establishment, winter hardiness and rapid re-
growth.

Pickseed

2065 MF is a multifolate variety that exhibits rapid re-growth, excellent winter hardiness
and is persistent in the stand. The multifolate leaf expression provides for improved
forage quality.

AC Longview has excellent re-growth capability, good stand longevity and winter
hardiness.

Establishment and Crop Management

This field scale plot trial was direct seeded into stubble on June 4, 2008, with each variety
seeded at a rate of 12.6 Ib./acre. The Equinox variety was re-seeded on July 2, 2008, due
to seeding equipment malfunction. A post-harvest and pre-seeding application of
glyphosate was performed in August 2007 and May 2008. Soil tests in April 2009
indicated soil phosphorus and potassium levels of 28 and 410 Ib./acre, respectively. In
April 2009, fertilizer applications of 75 Ib./acre actual phosphorus and actual 75 Ib./acre
potassium were broadcast on the trial area. No herbicide applications were performed in
2009.
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Irrigation

Tensiometers were installed in the plot area at 30 and 60 centimetre (cm) depths (12 and
24 inches [inches]). A rain gauge was placed in the plot area to measure irrigation
applications. The Environment Canada weather station on site at CSIDC served as the
source for rainfall data. Soil was sampled at 30 cm (12 in.) increments, to the 1.2 m
depth (48 inches) to determine spring soil moisture by gravimetric analysis (Table 1).

Table 1: CSIDC Field 12 spring soil moisture — May 27, 2009.

Texture Depth Available Moisture
cm inches % mm inches
Sandy loam 0-30 0-12 100 43 1.7
Fine sandy loam | 30-60 12-24 100 48 1.9
Loam 60-90 24-36 100 51 2
Loam 90-120 36-48 75 51 2
Total 193 7.6

Irrigation scheduling requirements were calculated from equipment readings, available
soil moisture and crop water use. The project lead and CSIDC field operations staff
worked together to schedule and apply water as required. Table 2 indicates the rainfall,
irrigation and crop consumptive use of the site as recorded by the Alberta Irrigation
Management Model (AIMM). The difference between crop consumptive use and the
total of rainfall and irrigation is moisture that is stored in the soil.

Table 2. CSIDC Field 12 moisture data

mm inches
Rainfall (April 8 - September 26) 150 5.9
Irrigation (May 29 - September 21) 392 15.4
Total 542 21.3
Crop Consumptive Use 487 19.1

Data Collection

The three harvest dates occurred on June 25, August 11 and October 14. Just prior to
harvest, stage of maturity and plant height was recorded. One yield measurement was
taken for the first cut, but two measurements were taken for the remaining cuts. Two
measurements were recorded for each plot and the average of these harvest weights for
each variety per cut are reported in Table 3. The total average yield of each variety over
three cuts is reported in Table 4.
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Table 3. Average three-cut harvest data for each variety.

Cutl June 25 Cut 2 August 11 Cut 3 Oct-14
Variety DM Yield (t/a) Variety DM Yield (t/a) Variety DM Yield (t/a)
Equinox 1.97 Equinox 1.57 Equinox 0.88
AC Longview 2.20 AC Longview 1.57 AC Longview 1.07
54Q30 1.95 54Q30 1.65 54Q30 0.94
AC Blue J 2.00 AC Blue J 1.42 AC Blue J 1.03
Stealth 1.95 Stealth 1.57 Stealth 1.34
Hybriforce 400 2.08 Hybriforce 400 1.57 Hybriforce 400 1.03
2065MF 2.04 2065MF 1.61 2065MF 1.00

Table 4. Total average yield of three replicates for each variety.

Variety DM Yield (t/a)

Equinox 4.42
AC Longview 4.83
54Q30 4.54
AC Blue J 4.59
Stealth 4.87
Hybriforce 400 4.68
2065MF 4.65
Discussion

After one year of data collection, all varieties indicate good productivity with yields near
or above four tons/acre. Future data collection and statistical analysis will indicate which
variety performs the best under an intensive irrigated three cut system.
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d) Ponteix Forage Demonstration

Project Lead:

e Gary Kruger PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(current project agrologist)

e Korvin Olfert PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(previous project agrologist)

Co-Investigator:
e Rory Cranston AAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture

Co-operators:

e Producer Andre Perrault, Ponteix, Sask.

e Industry Miller Seeds, Milk River, Alta.
Viterra Grain — Vern Turchyn

Project Objective

The objective of this project is to compare AC Saltlander green wheatgrass to other
common varieties of grass in an alfalfa-grass mixture on a field scale saline situation. AC
Saltlander is a new species developed from a selection from a natural cross between
bluebunch wheatgrass and quackgrass. The demonstration is addressed to irrigation
farmers in the Ponteix area of Saskatchewan.

Project Plan

The project plan is to collect yield and forage quality data from the forage demonstration
of three alfalfa/grass mixes on the Ponteix irrigation project. The demonstration consists
of an alfalfa mixture of 75 per cent AC Longview and 25 per cent Rangelander mixed
with AC Saltlander green wheatgrass, AC Rocket smooth brome grass, or AC Knowles
hybrid brome grass. Each alfalfa grass mixture was sown on one border dyke in three
separate plots of the Ponteix Irrigation District. There were three replications of the
demonstration on Andre Perrault’s farm.

Demonstration Site

The demonstration site is located west of Ponteix within the Ponteix Irrigation District on
three fields affected by salinity. The fields selected for the project demonstration were
plot 15 on NE 29-9-12 W3, plot 24 on SW 33-9-12 W3, and plot 27 on SW 33-9-12 W3.
Each of these fields was flood irrigated. The border dykes on each of these fields were
15 to 17 metres wide.
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Project Methods and Observations
Establishment

The fields were sprayed with two litres per acre (l/acre) glyphosate in fall 2008 to
eliminate the alfalfa stand and control the dandelions on the fields. Seeding was
conducted between April 21 and 23, 2009. The forage mixtures were planted with a 12-
foot-wide Case IH 620 disk drill with six-inch row spacing placing the seeds at a half-
inch depth.

Irrigation
The fields received a full irrigation following the completion of seeding. The growth was
cut, soils were irrigated for the second time, and then left uncut during the fall to provide

for a better snow catch. Water quality for the 2009 irrigation season was poor (Table 1).

Table 1. Water quality of Gouverneur Reservoir in late July, 2009

Conductivity 2280 uS/cm
pH 9.12
Calcium 48 mg/l
Magnesium 52 mg/l
Potassium 18 mg/I
Sodium 410 mg/I
Sulphate 732 mg/l
Chloride 14 mg/I
Bicarbonate 299 mg/l
Sodium Adsorption Ratio 9.8

Fertility and Herbicides

No herbicides were applied following seeding to eliminate the risk of the spray injuring
the grass and alfalfa seedlings. No supplemental fertility was applied to the fields in
2009.

Plan for 2010

Stand establishment evaluated in fall 2009 is questionable. Very few grass seedlings
emerged during the summer of 2009. The alfalfa seedlings have germinated. Some are
fully established plants, while others are only seedlings in November 2009 and may not
survive the winter. The grower is considering spraying the grasses out and keeping the
alfalfa or eliminating the stand based on stand evaluation in spring 2010.
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e) Val Marie Cereal Forage Demonstration

Project Lead:

e Gary Kruger PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(current project agrologist)

e Korvin Olfert PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(previous project agrologist)

Co-Investigator:
e Rory Cranston AAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture

Co-operators:
e Producer Lynn Grant, Val Marie, Sask.
e Industry Ardell Seeds, Vanscoy, Sask.
Chin Ridge Seeds, Taber, Alta.
Mastin Seeds, Sundre, Alta.
Reisner Seeds, Limerick, Sask.
Silverthorn Seeds, Outlook, Sask.
Spruce Grove Seeds, Rosthern, Sask.
Viterra Grain, Regina, Sask.
Wagon Wheel Seed Corp, Churchbridge, Sask.

Project Objective

The objective of this demonstration was to showcase 12 high performing annual cereals
that could produce green feed during the transition year between successive stands of
irrigated alfalfa. The demonstration was located in the VVal Marie Irrigation District to
demonstrate the potential of annual crops for forage when grown under irrigated field
conditions.

Project Background

Annual cereals are a practical means of supplying forage while rotating from an older
long term stand of alfalfa to a newly established stand. The cereal crop harvested for
feed maintains the supply of forage for the livestock on the farm while providing
opportunity for rejuvenation of the alfalfa stand.

Project Plan

To collect yield and forage quality data for six varieties of barley, three varieties of oats,
and one variety of triticale grown on border dyke strips.

Demonstration Site

The project site was located on plot 255 at the VVal Marie Irrigation Project on NW 17-3-
13 W3, farmland operated by Lynn Grant. The demonstration site was capable of flood
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irrigation and had been in forages for a long time prior to being sown in 2009. The
irrigated area had been leveled to facilitate irrigation during the 1940s. The soil texture is
heavy clay.

Stand Establishment

The site was sown with a commercial Haybuster drill. Each of the varieties was sown at
2.3 bushels per acre (bu./acre) on May 20, 2009. Fertilizer as 29-14-0-7 was applied at
110 pounds per acre (Ib./acre) at the time of seeding. The varieties selected for the
demonstration are listed in the following table (Table 1). No pesticides were applied to
the forage demonstration.

Table 1. Varieties of annual cereals demonstrated at VVal Marie in 2009.

Variety Type of Grain Seed Supplier
CDC Baler Forage Oats Wagon Wheel Seed Corp
Pinnacle Grain Oats Ardell Seeds

AC Mustang Grain Oats Mastin Seeds
Comet Triticale Silverthorn Seeds
AC Rosser Six-row Feed Barley Spruce Grove Seeds
Sundre Six-row Feed Barley Mastin Seeds

Vivar Six-row Feed Barley Chin Ridge Farms
Champion Two-row Feed Barley Viterra

Xena Two-row Feed Barley Viterra

CDC Cowboy Two-row Forage Barley Spruce Grove Seeds
Legacy Six-row Malt Barley Viterra

Newdale Two-row Malt Barley Reisner Seeds
Irrigation

No irrigations were applied during the 2009 growing season. The grower was concerned
about the impact on stand establishment of the annual crop from the irrigation and
decided against applying the water to the field. The grower decided to forgo irrigation
for the 2009 crop because he does not have control of the timing of irrigation and was
concerned about its impact on crop establishment. This decision is also influenced by
residual hay supply on the cooperator’s farm and the risk of losing the hay production for
his entire operation.

Forage Harvest Sampling
Top growth samples were collected from one square metre of each demonstration strip on

August 10, 2009, to estimate the forage yield for each variety. The samples were dried in
a forced air dryer until the forage weights were stable.
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Project Observations

The data collected from the dry matter (DM) yield samples is summarized in Table 2.
The DM vyields were calculated from the weight of the dried square metre samples.
Forage material produced at the VVal Marie site was highest for oat varieties, medium for
barley varieties and lowest for triticale. This ranking agrees with that reported in the
CSIDC Crop Varieties for Irrigation extension publication. Feed barley yields were
higher than those of the malt barley varieties, but two row and six-row varieties had very
similar forage yields. A summary comparison of the demonstration results with
summarized results from CSIDC in Outlook is presented in Table 3.

Annual cereals are an important break crop in irrigated forage rotations. They provide an
alternative source of forage during transition in irrigated rotations. They can be
established with less risk than perennial forages. They do not have the loss of production
associated with an establishment year. Their downfall, however, is that they need to be
sown every year and they are not able to fix their own nitrogen.

Table 2. Forage yield of annual cereals.

Variety Cereal Type DM Yield (kg/ha)
AC Mustang Oats 7260
Pinnacle Oats 5580
Sundre Six row Feed Barley 5440
CDC Cowboy Two row Feed Barley 5130
Xena Two row Feed Barley 4810
Vivar Six row Feed Barley 4630
CDC Baler Oats 4580
Champion Two row Feed Barley 4540
AC Rosser Six row Feed Barley 4450
Newdale Two row Malt Barley 4130
Legacy Six row Malt Barley 4080
Comet Triticale 2810
Table 3. Comparison of forage yields of different crop types.

Crop Type DM Yield (kg/ha) Check Irrigated DM Yield ! (kg/ha)
Oats 5810 14560

Barley 4650 15480
Triticale 2810 12670

Crop Type DM Yield (kg/ha) Check Irrigated DM Yield ! (kg/ha)
Feed Barley 4830 15150

Malt Barley 4110 15330

Two Row Barley 4650 15330

Six Row Barley 4650 15050

ICSIDC 2009. Crop Varieties for Irrigation. Saskatchewan Ministry of Agriculture,
Irrigation Branch.
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Discussion

Precipitation recorded at the VVal Marie weather site received 86 millimetres (mm) of
rainfall and only 775 Growing Degree Days between the seeding and harvest dates. This
represents only 66 per cent of the average rainfall received between the seeding and
harvest dates. The impact of the below average rainfall experienced by Val Marie in
2009 was less significant because of the cooler growing season. Val Marie received only
90 per cent of its average normal growing degree days between the seeding and harvest
dates during 2009. This is an important factor in explaining the good yields observed for
the year in spite of the low rainfall.

The dry land yields reported for annual cereals at the VVal Marie site are about one-third
the yield reported for annual cereals harvested as green feed in the publication Crop
Varieties for Irrigation. The lack of irrigation water indicates moisture as a major
limiting factor compared to the yields reported for irrigated sites of annual cereal forages.
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f) Waldeck Alfalfa Demonstration

Project Lead:

e Gary Kruger PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(current project agrologist)

e Korvin Olfert PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(previous project agologist)

Co-Investigator:
e Rory Cranston AAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture

Co-operators:

e Producer Lane Willms, Waldeck, Sask.

e Industry Vern Turchyrn, Proven Seeds
Kevin Dunse, Pickseed
Peter Novak, Brett Young Seeds

Project Objective

The project objective is to demonstrate several of the latest, recommended alfalfa
varieties on a field scale to irrigation farmers in the Swift Current area of Saskatchewan.

Demonstration Plan

The demonstration plan is to collect yield and forage quality data from a forage
demonstration of 10 alfalfa varieties established in 2006 on the North Waldeck Irrigation
Project. The demonstration consists of 10 varieties of alfalfa planted side-by-side, one
each per border dyke.

Yield and forage quality results from the two cuts will be collected by weighing the bales
harvested on each strip and sampling the bales for quality.

Demonstration Site

The demonstration site is located northeast of Swift Current in the Waldeck Irrigation
District on NE 27-16-12 W3. Each of the variety treatments has only one replication.
The field is a brown soil with clay texture.

Project Methods and Observations

The field demonstration was established in the spring of 2006 by seeding 10 alfalfa

varieties from four different seed companies.

e Proven Seed varieties currently marketed under the Viterra label: Convoy, Equinox,
Geneva, Gala, Ameristand 201+Z, and Spredor 4;

e Brett Young Seeds: HybriForce-400 and Magnum 3801+Z

e FarmPure seeds: AC Longview.
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The plots were 12.2 metres wide and occupied one border dyke area. All varieties were
sown at 12 pounds per acre (Ib./acre). The first irrigation was applied to the field on May
12, 2009. The first cut of the field was mowed on July 8 and baled on July 15. The bales
were weighed on August 5 and yields are reported in Table 1.

A second cut of the variety treatments was harvested by the grower on September 5, but
the yield could not be determined and quality samples were not collected. Yields from
the second cut were substantially lower as only seven bales in total were harvested from
the 10 treatments for the second cut. This occurred because of infrequent rainfall.

Table 1. Hay yields in tonnes per hectare (t/ha) of alfalfa varieties at North Waldeck
Irrigation District in spring 20009.

Variety 1% cut hay yield (t/ha)
AC Longview 4.24
Spredor 4 4.22
Starbuck 4.06
Ameristand 4.06
Equinox 4.04
Gala 3.94
Hybriforce 3.67
Geneva 3.49
Magnum 3.45
Conroy 3.20
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g) Miry Creek Phosphorus Demonstration

Project Lead:

e Gary Kruger PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(current project agrologist)

e Korvin Olfert PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(previous project agrologist)

Co-Investigators:
e Rory Cranston AAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture.

Co-operators:
e Producer Greg Oldhaver, Cabri, Sask.
e Industry Olynick Agro, Morse, Sask.
Alpine Plant Foods, Aaron Fahselt, Shaunavon, Sask

Project Objective

The project objective is to compare the yield response of foliar phosphorus (P)
application with the response obtained when broadcast P fertilizer is applied prior to
irrigation of established alfalfa.

Project Background

The price of P fertilizer rose three- to four-fold in 2008. P promotes yield responses in
alfalfa fields especially under irrigation. Alpine Plant Foods markets a liquid P fertilizer
as a seed-row phosphorus source. This nutrient source is also promoted as a foliar P
source. Although plant absorption of P through leaves is limited, foliar application
avoids the risk of P immobilisation by soil colloids.

A new product, Avail™ has been developed to sustain the solubility of phosphorus
fertilizer in the soil solution. This product binds soluble cations which precipitate P out
of the soil solution. The product which is applied to the phosphate fertilizer maintains the
dissolved phosphate fertilizer in a plant available form for a longer period of time.

Project Plan

The alfalfa field was broadcast sown in spring 2003 with a VValmar spreader with a blend
of AC Longview alfalfa and orchardgrass followed by light harrowing to improve the
seed to soil contact. Two cuts of alfalfa were taken each year following the establishment
year. For the current demonstration, the broadcast and foliar P treatments were applied in
spring on May 21, 2009 and after harvest of the first alfalfa cut on July 21, 2009. Avail
was impregnated on broadcast 11-52-0 prior for the first fertilizer application only. A
listing of the phosphorus treatments applied in the demonstration is shown in Table 1.
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Table 1. P treatments applied to established alfalfa stand at Miry Creek in spring 20009.

Treatment # Replications Treatment # Replications
Check 1 13.6 l/acre 6-22-2 | 2
(9 Ib P,0s/acre)
25 Ib P,0s/acre 1 27.2 l/acre 6-22-2 | 4
(17 1b P,0s/acre)
25 Ib P,0s/acre (with Avail) | 1 40.8 l/acre 6-22-2 | 2

(25 Ib P,0s/acre)

50 Ib P,0s/acre

50 Ib P,0s/acre (with Avail) | 1

Demonstration Site

The demonstration was located on Plot 10 of the Miry Creek Irrigation District. The
district is located north of Cabri on the south side of the South Saskatchewan River. The
site was levelled for flood irrigation in 1977 and converted to wheel line irrigation in
1988. The soil at the Miry Creek site has a clay texture. Soil samples were collected
from several of the fertilized strips prior to the application of nutrients and their analysis

is reported in Table 2.

Table 2. Soil test P levels, P fertilization recommendations, and hay yields for the 2009

Crop year.

Treatment May 19 P Fert. Rec. 1% cut 2" cut 2009 Total
Soil TestP | ALS Lab Yield Yield Yield (Ib./acre)
(Ib./acre)* | (Ib P205/acre) | (Ib./acre) | (Ib./acre)

Check 5) 115 3160 2750 5910

25 Ib P,0s/acre -- 2570 3670 6240

25 Ib P,0s/acre = 2800 3200 6000

(with Avail)

50 Ib P,0s/acre 17 95 2860 4480 7340

50 Ib P,0s/acre 9 115 3220 3240 6460

(with Avail)

One pass 6-22-2 12 115 2860 3340 6200

(9 Ib P,0s/acre)

Two pass 6-22-2 9 115 3220 3280 6130

(17 1b P,0s/acre)

Three pass 6-22-2 7 115 2860 3340 6060

(25 Ib P,0s/acre)

*P analysis completed by ALS Laboratories, Saskatoon, using Modified Kelowna method

(Qianetal., 1994).
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Discussion

Granular P,0s is normally between 30 to 40 cents per pound of actual P,Os. At this
price level, the cost of the granular P, O s is between $7.50 and $10 per acre at 25 Ib
P,0Os /acre and $15 to $20 at 50 Ib P,Os /acre.

For comparison, the liquid P,Os applications cost about $12 for the one-time rate of 6-
22-2 at 13.6 l/acre and $24 and $36 per acre for the two- and three-fold rates. The
manufacturer does not promote higher rates of application of liquid phosphate than 13.6
I/acre. The increase in hay yield from fertilizer P ranges from one-quarter to three-
quarters tonne of hay for a moderate rate of P fertilization.

With good quality hay valued at $75 per tonne, the fertilizer application would increase
revenue between $20 and $50 per acre and provide a minimal return of two times the cost
of the investment. Application of P fertilizer to this stand of hay on this soil is certainly
profitable.

The demonstration also suggests that higher rates of foliar application beyond the
minimum suggested by the supplier do not further increase hay yields. Hall et al. (2002)
found that foliar application of various fertilizers had an effect on yield on only one site-
year combination. In this particular case, the no-lime treatment had a lower yield than
the other fertility treatments. When pH was at an optimum level, none of the foliar
products increased stem density, yield, or quality of alfalfa for soils where the pH was 6.5
or higher.

The increase in value from the granular application is superior to the increase in value
from the liquid application because the cost of liquid phosphate per Ib of P,Os5 is
substantially higher and there is no further response to added phosphate beyond the
minimal application rate. Granular applications seem to respond in hay yield to higher
rates of P application. Root uptake of P increases hay yield more directly than does foliar
P uptake.

The tested rates of phosphate applied to the alfalfa stand were substantially less than the
recommended rates suggested by soil analysis. Doyle et al. (1992) reported
demonstration strips established on an irrigated alfalfa field on Weyburn loam soil. His
work showed alfalfa hay yields increased 20% from a broadcast application of 50 kg
P,Os per hectare (kg/ha) to an established alfalfa field. Application rates beyond 50 kg
P,0Os /ha continued to increase hay yields but at a slower rate.

Koenig et al. (1998) found that, in Utah, two to three years of irrigated alfalfa production
was sufficient to lower soil test levels of P. Low testing fields were prone to potassium
(K) deficiency as well. Time of sampling was also found to influence soil test levels.
Soil test levels peaked in early spring, decreased to their lowest point during the mid-
season and increased again once the alfalfa became dormant in the fall.
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Future work will evaluate both P and K on irrigated alfalfa fields that have been levelled
to facilitate irrigation.
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3. New Crop Demos
a) Agroforestry Irrigation Scheduling Demonstration & Effluent Event

Project Lead:

e Rory Cranston AAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(Current project agrologist)

e Lana Shaw PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture,
(Previous project agrologist)

Co-Investigators:
e Stacy Gutek, Provincial Irrigation Technician
e Bill King, Local Producer, Site Manager

Industry Co-operators:

e Forest First, which was formerly managed by the Saskatchewan Forest Centre,
and is now managed by the Saskatchewan Research Council.

e South Saskatchewan River Watershed Stewards Inc.

e Town of Outlook

Project Objective

The objective was to hold a field day at the Outlook Agroforestry Demonstration site at
Outlook, Sask., to show the potential of irrigation of tree crops for the utilization of waste
water.

Background

Forest First, in partnership with the Ministry of Agriculture and the Town of Outlook,
began the agroforestry effluent irrgation project in 2007. The Town of Outlook provided
the land for the project. Forest First developed the plot design and selected the tree
species. Saskatchewan Agriculture, Irrigation Branch staff were involved with the
irrigation system design. The Irrigation Branch Environmental Unit has collected
moisture-use data over the 2008 and 2009 growing seasons.

There are four treatments of irrigation demonstrated in this project: effluent trickle,
effluent microspray, canal trickle, and canal microspray.

Twelve tree species were planted in each treatment. Tree species include hybrid poplar,

willow, green ash, Manitoba maple, balsam fir, red pine, lodgepole pine, and white
spruce, black walnut, Siberian pine, bur oak, and Siberian larch.
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Project Methods and Observations
Irrigation and Soil Moisture Monitoring

Irrigation applications were managed by site manager Bill King. Saskatchewan
Agriculture Irrigation Branch staff monitored soil moisture levels of the hybrid poplar
and willows throughout the growing season using Watermark™ sensors, and Time
Domain Reflectometry (TDR) probes. Water uptake of the tree species varied widely due
to the difference in growth rates of tree species. Each treatment received the same
amount of irrigation. This resulted in over or under watering of tree species. Poplar and
willow used much more water than the slower growing pines.

Irrigation was applied between June 10 and September 17. The micro-sprinkler

treatments were irrigated for a longer period of time (see table 1) than the trickle irrigated
plots.

Table 5. Summary of irrigation of the Outlook Agroforestry demonstration site.

# of Irrigation  Total Irrigation Water per Total water
applications Applied tree applied
Effluent US gallons  US gallons
Microspray 19 182 mm(7.2 inches) 792 195624
Trickle 12 25mm (1 inch) 128.8 23442
Canal
Microspray 16 243mm(9.6 inches) 1054.8 260536
Trickle 16 50mm (2 inches) 177.1 43744

There is a visual increase in growth of most species in the irrigated blocks versus the non-
irrigated block, but no visual difference between the fresh water and the effluent blocks.
Data on growth amounts, either height or diameter, was not collected in 2009

Field day

A well attended field day, promoting the potential of effluent irrigation, was hosted by
the Ministry of Agriculture at the demonstration site on July 22, 2009. Bill King, site
manager, provided information on the design and operation of the irrigation system.
Water use of trees was discussed by John Kort of the Shelterbelt Centre, Agriculture and
Agri-Food Canada (AAFC), and Larry White of Forest First. Ryan Evans of the
Saskatchewan Ministry of Environment spoke about the effluent irrigation regulatory
requirements. Kelly Farden PAg, of the Irrigation Branch, Saskatchewan Ministry of
Agriculture, provided information about irrigation suitability of soils. Maurija Skansen
of the South Saskatchewan River Watershed Stewards Inc. discussed watershed
protection and water conservation.
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Summary

With pressure to go “green” and increasing urban populations, countries around the world
are looking at agroforestry that utilizes effluent irrigation. The concept and practice are
gaining interest among urban planners. The demonstration site at Outlook attracted a
large crowd to a field day this past summer, and, more recently, drew international
attention from an agri-business group from Ireland.

The purpose of this project has been achieved, the demonstration site has shown the
potential of effluent irrigation on a tree crop. The future of the demonstration site now
needs to be taken into consideration. There is a lot that can be learned from this site, but
a research direction needs to be decided first.

Agroforestry offers a desirable option for effluent utilization as wood products are not
consumed by humans or animal. In addition, wood products have profit potential.
Agroforestry wood products can include construction-grade material or wood biomass,
which is utilized for energy production. Also, agroforestry offers potential for carbon
capture for use as carbon credits. Once the direction of the project is chosen, the
irrigation system should be redesigned and modified to fit the purpose of the project.
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4. Agronomic Trials

a) Dry Bean Variety Demonstration — Gordon Kent

Project Lead:

e Rory Cranston AAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture,
(current project agrologist)

e Lana Shaw PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture,
(previous project agrologists)

Co-operators:
e Gordon Kent, Riverhusrt, Sask.

Project Objective

The objective of this project includes a field-scale evaluation and demonstration of a new
pinto bean variety produced by the AAFC Dry Bean breeding program in Lethbridge,
Alberta. Maturity, disease development, and yield between three pinto bean varieties will
be evaluated.

Project Plan

AC Island pinto beans were seeded on 20 acres under a 132-acre pivot. This variety was
developed in the AAFC Dry Bean breeding program. AC Island has a five per cent yield
advantage over Othello, with better plant structure and resistance to white mold.
Winchester pinto beans were seeded on 20 acres. This pinto variety is commonly grown
on irrigation acres in Saskatchewan because of its acceptable yield, and disease resistance
characteristics. Othello was planted on the remaining acres. Othello has been grown
widely throughout the prairies and has become a standard for acceptable yields. Othello
and Winchester typically yield between 2,500 and 2,800 pounds per acre (Ib./acre).
Othello was planted as a check. Disease resistance, maturity, and ease of harvest were
observed between the three bean varieties throughout the growing season. Yields were
measured for each variety in the field.

Demonstration Site
The demonstration site was located on the Riverhurst Irrigation District on a 132-acre

low-pressure pivot. This is the first year the field has been under irrigation. See Table 1
for more details.

Table 6. Kent demonstration site characteristics.

Land Location NW 03-22-7 W3

Soil Type Silty loam to sandy loam
Previous Crop Wheat

Irrigation System 132-acre low-pressure pivot
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Project Methods and Observations

Crop Management

All three varieties were seeded on May 30, 2009, following a pre-plant application of
Edge. Establishment of Winchester at 5.8 plants per foot (5.8 plants/ft) was better than
AC Island (2.6 plants/ft) and Othello (4.6 plants/ft). Weed control was effective in all
three varieties. See Table 2 for site management details.

Table 7. Agronomic management of Kent demonstration site, 20009.

Nutrients N P K
Soil residual 65 Ib./acre 36 Ib./acre 885 Ib./acre
Soil Applied 60 Ib./acre 30 Ib./acre
Foliar Applied Zinc 20 Ib./acre
Variety AC Island, Winchester, and Othello
Seeding May 30, 2009; 30-inch row-crop planter; 90,800 plants/acre
Herbicide Edge, 6.9 kg/acre, pre-seeding

Assure, 0.2 l/acre, June 3
Basagran, 0.91 l/acre, June 3
Merge, 0.07 l/acre, June 3
Fungicide/Insecticide  Lance, 275 g/acre, August 1.
Parasol WP, 0.9 kg/acre, August 5

Available moisture from May 26 to August 20

Irrigation 178 mm (7.0 inches)

Rainfall 168 mm (6.6 inches)
Harvest October 28 (undercut September 16)
Irrigation

Soil moisture was monitored throughout the year with the use of a Watermark™ sensor
installed at 12- and 22-inch depths. Rainfall and irrigation were recorded with the use of
two rain gauges, one below the pivot and in a dry land area. Water use reports and
recommendations were given to the co-operator throughout the irrigation season on a
weekly basis. This was the first year the field had irrigation, so available moisture was
low at the beginning of the season. Irrigation increased soil moisture to an acceptable
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level of 60 per cent or higher throughout the season. Irrigation concluded during the
second week of August to allow the crop to mature.

Variety Comparison

Winchester had great emergence and better establishment than AC Island and Othello.
There was a difference in maturity: Winchester matured about five days earlier than AC
Island and Othello. Bacterial disease levels were low in all three varieties. White mold
was more prevalent in the Othello. The co-operator noted the ease of undercutting for
AC Island, comparing it with Winchester

Harvest

The field was undercut on September 16 and harvested on October 28. This left the crop
in windrows for 42 days. Harvest was delayed due to untimely rain and snow. While in
the field, the beans were exposed to wind, moisture and cold. Strong winds blew the
rows and moved them causing harvest lost. AC Island and Othello seemed to be the most
effected by the wind, where as Winchester was very durable in the wind. A 3.6-acre
sample was harvested in each of the three areas. These samples were weighed to
determine the yield of each variety. Winchester had the highest yield followed by AC
Island and Othello (See Table 3).

Table 8. Dry bean harvest results.

Bean variety AC Island Othello Winchester
Yield 2055 Ib./acre 1522 Ib./acre 2383 Ib./acre

Final Discussion
The trial was affected by adverse weather conditions and poor moisture conditions.

This year, 2009, was the first year the field was irrigated and, since it was recently
converted from dry land, the field had a very low soil-moisture profile. In addition,
irrigation was delayed at the beginning of the season because there were problems with
the irrigation equipment.

Rain and snowfall did not allow for a timely harvest. The crop was in windrows for a
significant amount of time and exposed to strong winds, causing yield loss. Given these
conditions, Winchester performed the best, followed by AC Island and Othello. These
results do not agree with the Crop Varieties for Irrigation published by the Canada-
Saskatchewan Irrigation Diversification Centre (CSIDC). It is suggested that this trial be
reexamined in subsequent years to determine if these results were a situational case of
poor performance.
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b) Dry Bean Variety Demonstration — Lorne Jackson

Project Lead:

e Rory Cranston AAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(current project agrologist)

e Lana Shaw PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture
(previous project agrologist)

Co-operators:
e Lorne Jackson, Riverhurst, Sask.

Project Objective

The objective of this project is to conduct a field-scale evaluation and demonstration of a
new pinto bean variety produced by the Agriculture and Agri-Food Canada (AAFC) dry
bean breeding program in Lethbridge, Alta. The project will examine maturity, disease
development, and yield between two pinto bean varieties planted in a co-operators field.

Project Plan

AC Island pinto beans were seeded on 11 acres under a 22-acre pivot. This variety was
developed in the AAFC dry bean breeding program. AC Island has a five per cent yield
advantage over Othello with better plant structure and resistance to white mold.
Winchester pinto beans were seeded on the other 11 acres. This pinto variety is
commonly grown on irrigation acres in Saskatchewan because of its acceptable yield, and
some disease resistance to white mold. Othello and Winchester yields can be expected to
be 2,500 to 2,800 pounds per acre (Ib./acre). Disease resistance, maturity, and ease of
harvest were observed between the two bean varieties throughout the growing season.
Yields were measured for each variety in the field.

Demonstration Site
The demonstration site was located on the Riverhurst Irrigation District under a 22-acre

high pressure pivot. This field has been under irrigation for many years. See Table 1 for
more details.

Table 9. Jackson demonstration site characteristics.

Land Location NE 24-22-7 W3

Soil Type Sandy loam

Previous Crop Durum

Irrigation System 22-acre high pressure pivot

54




Project Methods and Observations
Crop Management

Winchester and AC Island were seeded on May 26, 2009 following a pre-plant
application of Edge. Establishment of AC Island was very good, whereas Winchester
had poor establishment at the start of the growing season. Chemical and physical weed
control was effective in both varieties. See Table 2 for the agronomic management of the
demonstration site.

Table 10. Agronomic management of Jackson demonstration site, 2009.

Nutrients N P K
Soil residual 65 Ib./acre 36 Ib./acre 885 Ib./acre
Applied 52 Ib./acre 39 Ib./acre
Variety AC Island (11 acres) and Winchester (11 acres)
Seeding May 26; 2009; 22-inch row crop planter; 85,000 plants/acre
Herbicide Edge, 6.9 kg/acre, pre-seeding

Basagran, 0.91 l/acre, June 27
Solo, 11.7 g/acre, June 27
Fungicide/Insecticide 275 g/acre Lance July 28

Available moisture from May 26 to August 20, 2009:

Irrigation 217 mm ( 8.5 inches)

Rainfall 168 mm (6.6 inches)
Harvest September 29, 2009 (undercut on September 12)
Irrigation

Soil moisture was monitored throughout the year with the use of a Watermark™ sensor
installed at 12- and 22-inch depths. Rainfall and irrigation were recorded with the use of
two rain gauges, one below the pivot and one in a dry-land area. Water use reports and
recommendations were given to the co-operator throughout the irrigation season on a
weekly basis. The co-operator maintained good soil moisture conditions throughout the
season, rarely letting it drop below 60 per cent available moisture. Irrigation was stopped
in the second week of August to allow for proper crop maturity.

Variety Comparison
AC Island had a more uniform emergence and better establishment at the beginning of
the season. There was a difference in maturity, with the AC Island maturing about five

days later than Winchester. Bacterial disease levels appeared similar between the two
varieties. White mold appeared more prevalent in the Winchester.
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Harvest

The field was undercut on September 12 and harvested on September 29. The 17 days
the beans were in windrows were warm and calm, allowing for good development. A
1.9-acre area was harvested in both varieties. These samples were weighed to determine
the yield of each variety. AC Island had the higher yield (see Table 3).

Table 11. Dry bean harvest results.

Bean Variety AC Island Winchester
Yield 3116 Ib./acre 2915 Ib./acre

Final Discussion

After being undercut, the beans sat in the field for an acceptable amount of time (17 days)
and had little harvest loss. AC Island performed very well this year compared to the
commonly grown Winchester. Harvested yields were significantly higher in AC Island
than in Winchester. This demonstration has shown that AC Island can be a viable bean
variety for the prairies. This is the first year it has been demonstrated on a field size
scale. AC Island will be used in future demonstrations to see how it performs in other
situations as well as to compare it to other new varieties.
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¢) Canola Fungicide Demonstration

Project Lead:
e Sarah Sommerfeld PAg, Provincial Irrigation Agrologist, Saskatchewan
Agriculture

Producer Co-operator:
e Kevin Plummer, Saskatoon, Sask.

Project Objective

The objective of this demonstration was to determine if a fungicide application on canola
provided production and economic benefits.

Project Plan

To assess the efficacy of a Proline fungicide application for sclerotinia disease
prevention, a check-strip comparison was performed. Sclerotinia disease severity and
yield were recorded and compared between the fungicide-treated area and the untreated
check area. To assess disease severity, a 100-plant survey was done within each
treatment to count the number of main stem lesions and branch or pod lesions.

Demonstration Site

SW 23-35-6 W3

The field is located in the Moon Lake Irrigation District, southwest of Saskatoon and is
irrigated by a low-pressure centre pivot. Soil texture on the field ranges from silty clay
loam to clay over fine sandy loam to loamy sand. The field was cropped to Canadian
Prairie Spring (CPS) wheat in 2008 and peas in 2007.

Project Methods and Observations

Establishment and Crop Management

The co-operator collected a spring soil sample and sent to ALS Laboratories for nutrient
analysis. Round Up Ready Pioneer variety 45H28 was seeded on May 20, 2009.

Fertilizer was applied at seeding with a double shoot system. Table 1 summarizes the
agronomic management of the Plummer demonstration site.
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Table 1. Agronomic management of Plummer site.

Nutrients N P K S
Residual (Ib./acre) 35 40 >1080 >86
Applied (Ib./acre) 84 22 0 0

Variety 45H28

Seeding date May-20

Seeding rate (Ib./acre)

Field 5.5

.33 L/acre Factor 540 at emergence

Herbicide and prior to canopy closure
Fungicide .126 L/acre Proline at 20 % bloom
Irrigation

Tensiometers and Watermark™ sensors were installed at one location of the field at 30
and 60 centimeter (cm) depths (12 - 24 inches). A rain gauge was placed at the site to
measure irrigation applications and rainfall. Soil was sampled at 30 cm (12 inches)
increments, to the 1.2 meter (m) (48 inches) depth, to determine spring soil moisture by
gravimetric analysis. Table 2 provides a summary of spring soil moisture.

Table 2: Spring soil moisture — May 26, 2009.

Texture Depth Available Moisture
cm inches % mm inches
Clay loam 0-30 0-12 100 56 2.2
Silty clay loam | 30-60 12-24 100 51 2.0
Clay loam 60-90 24-36 100 56 2.2
Loamy sand 90-120 36-48 100 20 0.8
Total 183 7.2

An irrigation scheduling recommendation was supplied to the co-operator weekly,
calculated from equipment readings, available soil moisture and crop water use. Table 3
presents a summary of the rainfall, irrigation and crop consumptive use as documented by
the Alberta Irrigation Management Model. Irrigation applications ended after August 5
based on available moisture stored in the soil profile, crop maturity and daily crop water

use.
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Table 3. Plummer site moisture data.

mm inches
Rainfall (April 8 - September 14) 169 6.7
Irrigation (May 29 - August 5) 103 4.1
Total 272 10.8
Crop Consumptive Use 327 12.9

Disease Assessment

A 100-plant survey from each treatment was inspected for sclerotinia infection on
September 8 with the assistance of Dr. Randy Kutcher, Plant Pathologist with Agriculture
and Agri-Food Canada (AAFC) in Melfort. A visual inspection of individual plants was
performed to determine if the plant suffered from a main-stem lesion or if an upper
branch or pod lesion was present. Results from the survey are shown in Table 4.

Table 4. Sclerotinia disease assessment results.

Main stem [Upper branch or
lieatment lesions pod lesions
Untreated 8 11
Fungicide applied 1 11
Harvest

The field was swathed on September 14 and harvest occurred on September 29. Harvest
was completed with John Deere 9500 combines and yields measured with a weigh
wagon. Yield data is shown in Table 5.

Table 5. Plummer yield data — September 29, 2009.

_ Yield
Treatment Area (acres) |Weight (pounds) (bushels/acre)
Untreated 5.65 14 296 50.2
Fungicide applied 2.82 7 090 50.6
Discussion

The fungicide application was effective in reducing the number of main-stem lesions.
The equal amount of upper branch or pod lesions may be attributed to a sclerotinia
infection occurring outside the protection window of the fungicide. However, this
demonstration did not exhibit a yield response from the application of Proline. With a
product and application cost of $24/acre, a yield benefit of a least three bushels per acre
(bu./acre), valued at $9 per bushel would be needed to cover the expenses. The rule of
thumb often stated for canola is that a yield increase of at least 10 per cent is needed to
justify the application of a fungicide, but this yield-increase number is greatly influenced
by crop price.
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Survey and assessment of canola diseases and severity in irrigated canola fields for the
past two growing seasons, as part of the Saskatchewan Ministry of Agriculture’s Canola
Disease Survey, has indicated that sclerotinia is more prevalent in irrigated fields than
growers realize. The inconclusive results from this demonstration and the information
collected in the Canola Disease Survey are supporting the need for further fungicide work
in irrigated canola.
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d) Canola Seeding Rate Demonstration

Project Lead:
e Sarah Sommerfeld PAg, Provincial Irrigation Agrologist, Saskatchewan
Agriculture

Producer Co-operators:
e Grant Pederson, Outlook, Sask.
e Kevin Plummer, Saskatoon, Sask.

Project Overview

The current study entitled Optimizing Agronomic Practices for Irrigated Grain and
Oilseed Crop Production, led by Dr. Ross McKenzie of Alberta Agriculture and Rural
Development, indicates that achieving a seeding rate of 225 to 275 seeds per square

metre (seed/m?) in canola is optimal. The objective of this demonstration project is to
document if a yield response is achieved by adjusting the seeding rate to these optimal
rates. If an economically viable yield response can be achieved, producers can utilize this
new knowledge to make simple agronomic changes to the management of canola to result
in increased returns per acre.

Project Objective

The objective of this project is to determine if a positive yield increase is achieved by
adjusting2 the seeding rate to 250 seeds/m? to obtain an established plant population of 15
plants/m©.

Project Plan

The project plan was to calculate a seeding rate for the co-operator based on target plant
density and thousand-seed weight (TKW). Seedling survival was estimated at 60 per
cent. A designated area of the field was seeded at the increased rate. The remainder of
the field was seeded at a rate of five Ib./acre, typical of industry standard. Irrigation
scheduling equipment was installed in each field to monitor soil moisture and to assist the
agrologist in providing a scheduling recommendation. Plant populations from each
treatment were counted to assess differences in plant density. Yield from each treatment
were measured and compared.

Demonstration Site — Grant Pederson
NE 20-28-7 W3
The field is located in the South Saskatchewan River Irrigation District, south of

Broderick, Sask., and is irrigated by a low pressure centre pivot. Soil texture throughout
the field ranges from a loam to a clay loam. The field was cropped to potatoes in 2008.
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Demonstration Site — Kevin Plummer

SW 23-35-6 W3

The field is located in the Moon Lake Irrigation District, south west of Saskatoon, and is
irrigated by a low pressure centre pivot. Soil texture in the field ranges from silty clay

loam to a clay over fine sandy loam to loamy sand. The field was cropped to CPS wheat
in 2008 and peas in 2007.

Project Methods and Observations

Establishment and Crop Management — Grant Pederson

Round Up Ready Pioneer variety 45H28 was seeded on May 16, 2009, with a hoe drill in
a conventional tillage system. Sulphur (0-0-0-90) was blended with the canola seed to try
to achieve a seeding rate of five Ib./acre for the field. The increased seeding rate area

was seeded at 7.5 Ib./acre. Table 1 summarizes the agronomic management of the field.

Table 1. Agronomic management of Pederson site.

Nutrients N P K S
Residual (Ib./acre) 38 19 613 48
Applied (Ib./acre) 45 25 0 5

Variety 45H28

Seeding date May-16

Seeding rate (Ib./acre)

Increased SR 7.5
Field 5
Herbicide Roundup Transorb HC at 0.5 L/acre

Establishment and Crop Management — Kevin Plummer

A spring soil sample was collected and sent to ALS Laboratories for nutrient analysis.
Round Up Ready Pioneer variety 45H28 was seeded on May 20, 2009, with an air drill
into cereal stubble. Fertilizer was applied at seeding with a double shoot system. The
increased seeding rate area was seeded at a rate of 10.5 Ib./acre. Table 2 summarizes the
agronomic management of the Plummer site.
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Table 2. Agronomic management of Plummer site.

Nutrients N P K S
Residual (Ib./acre) 35 40 >1080 >86
Applied (Ib./acre) 84 22 0 0

Variety 45H28

Seeding date May-20

Seeding rate (Ib./acre)

Increased SR 10.5
Field 5.5
.33 L/acre Factor 540 at emergence

Herbicide and prior to canopy closure

Fungicide .126 L/acre Proline at 20 % bloom

Irrigation

Tensiometers and Watermark™ sensors were installed at one location in each field at 30
and 60 cm depths (12 and 24 inches). Two rain gauges were placed at each site to
measure irrigation applications and rainfall. Soil was sampled at 30 cm (12 inches)
increments, to the 1.2 m depth (48 inches) to determine spring soil moisture by
gravimetric analysis. Tables 3 and 4 provide a summary of spring soil moisture for each

site.

Table 3. Pederson spring soil moisture — May 28, 20009.

Texture Depth Available Moisture
cm inches % mm inches
Clay loam 0-30 0-12 38 20 0.8
Clay loam 30-60 12-24 69 39 1.54
Silty clay loam | 60-90 24-36 100 56 2.2
Silty clay 90-120 36-48 100 63 2.5
Total 178 7.04
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Table 4. Plummer spring soil moisture — May 26, 20009.

Texture Depth Available Moisture
cm inches % mm inches
Clay loam 0-30 0-12 100 56 2.2
Silty clay loam | 30-60 12-24 100 51 2.0
Clay loam 60-90 24-36 100 56 2.2
Loamy sand 90-120 36-48 100 20 0.8
Total 183 7.2

An irrigation scheduling recommendation, provided weekly to the co-operators, was
calculated from equipment readings, available soil moisture and crop water use. Tables 5
and 6 indicate the rainfall, irrigation and crop consumptive use for each site as recorded
by the Alberta Irrigation Management Model (AIMM).

Table 5. Pederson moisture data.

mm inches

Rainfall (April 8 - September 15) 161 6.3
Irrigation (June 16 - September 15) 145 5.7
Total 306 12

Crop Consumptive Use 326 12.8

Table 6. Plummer moisture data.

mm inches

Rainfall (April 8 - September 14) 169 6.7
Irrigation (May 29 - August 5) 103 4.1
Total 272 10.8
Crop Consumptive Use 327 12.9

Data Collection

Plant Counts

A plant-density measurement occurred at each site approximately four weeks following
seeding. Four random samples, each one-quarter of a square metre, were collected from

each treatment were selected. Plants from each sample were counted and recorded. The
data is presented in Tables 7 and 8.
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Table 7. Pederson plant counts — June 18, 2009.

Plants/quarter m?
Increased
Seeding Rate Check
24 13
19 10
28 11
15 14
21.5 12
Plants/m”
86 | 48

Table 8. Plummer plant counts — June 16, 2009.

Plants/quarter m?
Increased

Seeding Rate Check

19 14

18 13

22 12

18 10
19.25 12.25

Plants/m?
77 | 48

The treatment areas did not achieve the target plant population of 150 plants/m?.
Harvest — Grant Pederson

The cooperator’s field was swathed on September 15 and the demonstration site was
harvested on September 30. Yields were measured with a weigh wagon. The field was
exposed to a severe, strong wind a few days prior to combining resulting in significant
swath damage (Figure 1). The yield impact of the wind damage is not known, but should
be considered. Yield data is shown in Table 9.

Table 9. Pederson yield data — September 30, 2009.

: Yield

Treatment Area (acres) |Weight (pounds) (bushgles/acre)
Check 0.232 586 50.5
Increased SR 0.268 726 54.2
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Figure 1. Wind dged swaths at the Pederson site.

Harvest — Kevin Plummer

The field was swathed on September 14 and the demonstration project site was harvested
on September 29. Yields were measured by weigh wagon. Yield data is shown in Table
10. This field did not suffer from wind damage.

Table 10. Plummer yield data — September 29, 2009.

Yiel
Treatment Area (acres) |Weight (pounds) (bush:s(/jacre)
Check 5.65 14 296 50.6
Increased SR 2.82 7034 49.8
Discussion

To determine if increasing the seeding rate provided an economic benefit to the
producers, the increased costs were compared against the potential increased revenue to
determine if a net gain resulted (Table 11). Assume the cost of seed to be $9 per pound
($9/1b.) and the price of canola to be $9 per bushel ($9/bu.).

Table 11. Economic evaluation of increased seeding rates

Increased
Site Treatment Revenue Increased Net ($/acre)
($/acre) Cost ($/acre)
Pederson Increased SR $33.30 $22.88 $10.42
Plummer Increased SR $0.00 $41.18 -$41.18
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The Plummer site yielded well however did not show a yield response to the increased
seeding rate. These inconclusive results have identified the need for further seeding rate
evaluations under irrigation to be continued.
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5. Organics

a) Organic Systems Evaluation

Project lead:

e Sarah Sommerfeld PAg, Provincial Irrigation Agrologist, Saskatchewan
Agriculture

Industry Co-operators:
e Jacob Vanderschaaf, Prairie Pride Organics
e Greg Sommerfeld, Elcan Forage Inc.

Project Objective

The objective of this project is to monitor fields within an organic crop rotation and
identify agronomic practices that could be implemented to improve the productivity of
crops. A main topic of discussion was determining the nitrogen mineralization potential
from a previous alfalfa crop and the agronomic practices that would increase the nitrogen
fixation and mineralization potential.

Project Plan

The project plan involved working in four organic fields, three of which grew potatoes
and the fourth, wheat. Soil analysis was performed in each field, in spring and fall, to
document the residual soil nitrogen.

To further increase the level of awareness of the project and the fertility potential of
utilizing alfalfa in an irrigated organic crop rotation, the project lead assisted Prairie Pride
Organics in the organization of a field event.

Demonstration Sites

All demonstration sites were located within the South Saskatchewan Irrigation District
near Outlook, Sask. Each site is irrigated by a centre pivot.

SW 3-30-8 W3

Soil texture in the field ranges from sandy loam to a loam. This field produced organic
potatoes in 2009 and was cropped to alfalfa from 2003 to 2008. The field also received
an application of organic phosphorus and calcium, as rock phosphate, in the fall of 2008.

NW 25-30-8 W3

The soils are medium-textured ranging from silty loam to loam for the field. This field
produced yellow peas in 2008 and potatoes in 2009.
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The south half of SE 21-28-7 W3

The soil textures on the south half of the quarter are predominantly loam to silty loam.
This field has been included in an organic farming system for numerous years by the land
owner. In 2008, the south half of this quarter grew fall rye and in 2009 grew potatoes.

SW 27-27-7 W3

In 2008, this field was cropped to potatoes and in 2009 produced hard red spring wheat.
The soil textures of this field are variable, but the predominant texture is a loam. In
spring of 2009, the field received an application of rock phosphate at a rate of 300 pounds
per acre (Ib./acre).

Project Methods and Observations

Spring Soil Sampling

Two composite soil samples were collected from each demonstration site in May, prior to
seeding, and submitted for analysis to ALS Laboratories in Saskatoon. Upon review of
soil analysis results, a second sampling was done on three of the four sites in July.

Results from each site are shown in Table 1.

Table 1. Spring soil sampling results.

Site Crop Date Depth N P K
(cm) (Ib./acre)
SW 3-30-8 W3  |Potato May-09| 0-60 51 15 781
0-60 56 13 783
Jul-09| 0-30 80 21 440
30-60 47
SE 21-28-7 W3 |Potato May-09| 0-60 19 16 680
0-60 24 18 719
Jul-09| 0-30 23 25 437
30-60 30
NW 25-30-8 W3 [Potato May-09| 0-60 23 12 860
0-60 28 12 794
SW 27-27-7 W3 |[Wheat Jul-09| 0-30 30 14 363
30-60 38

Fall Soil Sampling

A composite soil sample was submitted for analysis to ALS Laboratories in Saskatoon
following harvest. Results are stated in Table 2.
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Table 2. Fall soil sampling results.

Site Crop Date Depth N P K
(cm) (Ib./acre)
SW 3-30-8 W3  |Potato Oct-28 0-60 123 3 653
0-60 93 15 643
SE 21-28-7 W3 |Potato Nov-04| 0-60 69 20 985
NW 25-30-8 W3 |Potato Nov-04( 0-60 39 20 883

The results from the spring and fall sampling are inconclusive in determining the amount
of nitrogen contributed to the soil through mineralization. The previous crop grown in
rotation does affect mineralization potential, and the sampling indicates that a field
previously cropped to alfalfa (SW 3-30-8 W3) mineralizes more nitrogen than the other
sites.

Discussion

The premise for establishing an organic crop rotation for potato production is to utilize
alfalfa as the base crop or nitrogen supply, as legumes can provide considerable amounts
of nitrogen in the plant available form (Mohr et al., 1999). The number of years that the
rotation can produce an annual crop before returning to alfalfa is the unknown factor of
this production system. This project is an initial step forward in determining the number
of years that alfalfa can be out of production within the rotation and what annual crops
are suited for an intensive, irrigated rotation that includes potatoes.

An issue identified in this production season was that the nitrogen mineralization did not
occur soon enough to provide the potato crop with sufficient nitrogen supply during tuber
initiation and bulking. Previous studies have documented that if the rate of nitrogen
mineralization is too slow, crop yield and quality can be negatively affected (Mohr et al.,
1999).

A healthy, productive and adequately watered alfalfa stand has the potential to fix more
nitrogen than a deficient or stressed plant. Timing of termination of the forage stand also
determines the amount of nitrogen that will be available to the following crop (Manitoba
Soil Fertility Guide, 2007). Terminating a forage stand during the growing season allows
for micro-organisms to breakdown the organic material and release inorganic nitrogen
into the soil for plant uptake. Early termination also allows the producer to irrigate and
replenish soil moisture, to assist in the nutrient cycling process. When a forage stand is
terminated during the fall months, the release of nitrogen from the organic form does not
occur soon enough to meet following crop requirements (MAFRI, 2006).

If soil conditions are not favorable for micro-organism activity, such as depleted soil
moisture, cool soil temperatures, or the carbon to nitrogen ratio in the soil is too high, the
organic nitrogen compounds remain in the system longer and are not mineralized to the
plant available nitrogen form as quickly.
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Therefore, if the goal is to produce nitrogen then the method of choice may be to
terminate the stand in July or August rather than October. Mid-season termination would
also allow the producer to irrigate the stubble and improve soil moisture conditions for
organic matter breakdown and nutrient mineralization. Further evaluation of these
theories will be continued on through this project in 2010.

Extension

An organic field event was held the morning of August 19, 2009. The agenda included
an in-field discussion with producers and agrologists on the processes involved in
nitrogen fixation by alfalfa and the potential of alfalfa to supply nitrogen to succeeding
crops. Much discussion also focused on the amount of residual nitrogen available in the
second and following years after termination. This would affect the crop grown after
potatoes, assuming that potatoes were grown in the first year following termination. This
project is encouraging discussion among all involved regarding sustainable organic
cropping systems in irrigation areas. Following the in-field discussion of alfalfa in
organic cropping systems, a tour of True Potato Seed Technologies field research site at
Broderick, Sask., was provided. The event concluded with a barbeque lunch in
Broderick.
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6. Technology Transfer

a) Ministry of Agriculture Agrologist Extension Events 2009
i)  Field Days
e CSIDC Irrigation Field Day and Tradeshow — July 16
o0 Tour Leaders — Kelly Farden PAg and John Linsley PAg
o Forage field tour stop — Sarah Sommerfeld PAg and Gerry Gross PAg
0 Tradeshow organization — Sarah Sommerfeld

e Outlook Effluent Agroforestry Demonstration Tour — Lana Shaw PAg and Rory
Cranston AAg — July 22

e Irrigation Crop Tour — Lana Shaw PAg and Rory Cranston AAg — July 29

e Irrigated Forage Event — Sarah Sommerfeld PAg and Charlotte Ward PAg —
August 6

e Irrigated Canola Field Tour — Sarah Sommerfeld PAg — August 7
e Organic Field Day — Sarah Sommerfeld PAg — August 19

ii)  Booth Display
e Crop Production Week — Saskatoon — January 12-15

e CSIDC Irrigation Field Day and Tradeshow — Outlook — July 16
e [CDC/SIPA Annual Conference — Moose Jaw — November 9-10

iii) Publications
e Management of Irrigated Dry Beans — Lana Shaw PAg

e Irrigation Economics and Agronomics — February 2009
e The Irrigator — March 2009
b) Ministry of Agriculture Agrologist Activities
Fusarium Head Blight and Cereal Leaf Disease Survey
Sarah Sommerfeld PAg
Rory Cranston AAg
Ministry of Agriculture Provincial Specialists co-ordinate the annual Fusarium and

Cereal Leaf Disease surveys. Ministry Irrigation Agrologists collect random samples
from irrigated cereal crops across central Saskatchewan. Samples are submitted to the
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Crop Protection Lab in Regina or Agriculture and Agri-Food Canada Swift Current
Research station for analysis and disease rating.

Canola Disease Survey

Sarah Sommerfeld PAg

The survey is co-ordinated by Ministry of Agriculture Provincial Specialists and AAFC
Research Scientists. Survey and assessment of canola diseases and severity in irrigated
canola fields is undertaken by the irrigation agrologists. The results are included into the
provincial data.

Saskatchewan Advisory Council on Grain Crops

Sarah Sommerfeld PAg

Rory Cranston AAg

Regional crop variety testing occurs throughout different agro-climatic regions of
Saskatchewan to collect performance data for various grain crops. The collected data is
reviewed by the members of the advisory council and compiled into the Ministry’s
“Varieties of Grain Crops” publication. This publication provides producers with the
ability to evaluate new grain crop varieties.

CSIDC Publications Committee

Gerry Gross PAg

Sarah Sommerfeld PAg

Rory Cranston AAg

Gary Kruger PAg

Agrologists participate in the review and update of CSIDC publications, as related to
each person’s specific areas of specialty.

c) ICDC Website

Sarah Sommerfeld PAg

The Irrigation Saskatchewan website (www.irrigationsaskatchewan.com) has been
redesigned to allow site visitors to irrigation topics related to ICDC, SIPA and the
Ministry of Agriculture. The new site will direct visitors to an ICDC subsection, a SIPA
subsection or a link to an irrigation section of the Saskatchewan Ministry of Agriculture's
website. The ICDC section includes ICDC reports, publications and events, as well as
links to information relevant to irrigation crops.
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