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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 through the Agri-Environment Services Branch (AESB).  The Centre 
includes 126 ha of irrigated area with water supplied by a pressurized pipeline to five centre pivots, 
four linear and numerous drip irrigation systems.  Our very experienced staff are involved in 
research dealing with agri-environmental issues such as water use efficiency, green house gas, 
season extension, solar power, and crop varieties. 
 
The research activities at CSIDC are conducted in partnership with the Government of Canada, 
Saskatchewan Ministry of Agriculture, Irrigation Crop Diversification Corporation, Saskatchewan 
Irrigation Projects Association and the University of Saskatchewan.  The goals of this federal, 
provincial and industry partnership continue to focus on three important industry needs: 
 
Markets – to increase the economic impact of the crops grown under irrigation. 
 
Value Added – to increase on-farm profitability for irrigation farmers. 
 
Environmental Sustainability – to sustain current acres and grow the irrigation sector in 
Saskatchewan. 
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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 
 
AAFC-AESB  - Scott Wright, Director, Applied Technology 

  - Laurie Tollefson, Science Manager - Agricultural Water 
          Management Unit 
  - Brian Champion, CSIDC Acting Manager 
  - Larry Lenton, Technical Director, Saskatchewan Region 

 
AAFC-Research Branch - Felicitas Katepa-Mupondwa , Research Manager,  
           Saskatoon Research Centre 
 
SIPA  - Roger Pederson, SIPA Chair & EMC Chair 

  - Larry Lee, SIPA Representative 
 
ICDC  - Kevin Plummer, Vice Chair 

  - Neil Stranden, Alternate Vice Chair 
 
Saskatchewan   - John Babcock, Director, Irrigation Development Branch 
Ministry of  - Abdul Jalil, Director, Research Branch 
Agriculture   - John Linsley, Manager, Irrigation Development Branch  
  - Gerry Gross, Senior Irrigation Agrologist 
   
University of  - Bruce Coulman, Professor and Head, Dept. of Plant Sciences 
Saskatchewan   - Warren Helgason, Assistant Professor, College of Engineering 
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Staff 
2011-12 

 
 
Brian Champion, Acting Manager, CSIDC Judy Clark, Administrative Coordinator 
 (306) 867-5411  (306) 867-5401 
 brian.champion@agr.gc.ca  judy.clark@agr.gc.ca 
 
Don David, Field Crops Technician Debbie Greig, Receptionist 
 (306) 867-5418  (306) 867-5400 
 don.david@agr.gc.ca  debbie.greig@agr.gc.ca    
 
John Harrington, Technology Transfer Garry Hnatowich, Irrigation Agronomist 
   (306) 867-5410  (306) 867-5405 
 john.harrington@agr.gc.ca  garry.hnatowich@agr.gc.ca  
 
Terry Hogg, Irrigation Agronomist Darryl Jacobson, Irrigation Equipment  
 Retired June 2011  Operator 
   (306) 867-5400 
   darryl.jacobson@agr.gc.ca  
 
Greg Larson, Horticultural Crops Technician Allen MacDonald, Equipment Maintenance 
  (306) 867-5409  (306) 867-5415 
 greg.larson@agr.gc.ca  allen.macdonald@agr.gc.ca  
  
Marlene Martinson, Casual Support Laurie Tollefson, Science Manager -  
 (306) 867-5402  Agricultural Water 
 marlene.martinson@agr.gc.ca   (306) 867-5404 
   laurie.tollefson@agr.gc.ca  
   
Barry Vestre, Field Operations Supervisor Richard Wagner, General Labourer 
 (306) 867-5413  (306) 867-5400 
 barry.vestre@agr.gc.ca  richard.wagner@agr.gc.ca  
 
Jazeem Wahab, Horticultural Crops Agronomist 
 (306) 867-5406 
 jazeem.wahab@agr.gc.ca 
 
 

CSIDC Seasonal Staff 
 
 
Ken Achtymichuk    Maxine Butler    Sarah Butler   
        
Tracy Provencher   Haven Rees    Jennifer Rychlo 
 
Devan Seltenrich   Steven Thorstad   Julia Warwaruk 

mailto:brian.champion@agr.gc.ca
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mailto:don.david@agr.gc.ca
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2011 Weather Summary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                           

Figure 1.  CSIDC growing season temperature (average daily minimum and maximum, by month).  
 
 

 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Figure 2.  CSIDC growing season precipitation. 
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Figure 3.  CSIDC cumulative corn heat units. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.  CSIDC cumulative growing degree days (Base 0
o 
C). 
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Figure 5.  CSIDC cumulative growing degree days (Base 5
o 
C). 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.  CSIDC cumulative growing degree days (Base 10
o 
C). 



  Introduction |  7 

 

Canada-Saskatchewan Irrigation Diversification Centre  |  Annual Review 2011-12  

 

 

 
 
 

2011 Irrigation Summary 
 

 

Table 1.  Irrigation depth applied by field and crop, 2011 season, CSIDC Outlook. 

 
Field 

 
Crop 

Irrigation Depth Applied (mm) Total  
Irrigation 

(mm) 
May Jun Jul Aug Sep 

1 Canola L150 0 25 100 0 0 125 

4&5 CDC Meadow Peas/Canola Trial 0 9 36 0 0 45 

6 Corn Trials 0 25 87.5 75 0 187.5 

6 CDC Sadash Wheat 0 25 50 0 0 75 

7 CDC Sadash Wheat 0 12.5 50 0 0 62.5 

8 CDC Sadash Wheat 0 25 50 0 0 75 

8 Canola Trials 0 25 50 0 0 75 

9 CDC Meadow Peas 0 0 0 0 0 0 

10 Forage/Switch Grass Trials  0 0 50 62.5 0 112.5 

10 Irrigated Potatoes 0 0 50 50 0 100 

11 Fababeans 0 25 37.5 37.5 0 100 

11 Potatoes 0 25 37.5 50 0 112.5 

11 Irrigation Scheduling 0 12.5 50 50 0 112.5 

12 Alfalfa Demo 0 12.5 62.5 50 0 125 

12 Cereal Trials 0 12.5 62.5 0 0 75 

12 Potatoes 0 25 75 75 0 175 

Demo East Half Sadash Wheat 0 12.5 37.5 0 0 50 

Demo West Half Research Trials 0 25 62.5 0 0 87.5 
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Technology Transfer Activities 
 
 

Hosted Tours 
 

 LCBI Agriculture Class – May 13th, 2011  

 Evening Tour – July 19th, 2011 

 SIPA Showcase Tour – August 3rd, 2011 

 Quebec Officials Tour – August 22nd, 2011  

 Manitoba Group – August 25th, 2011 

 U of S College of Agriculture – September 19th, 2011 

 U of S Chemical and Biological Engineering Class – September 29th, 2011 

 SEPW Architects – February 21st, 2012 
 
 

Field Days 
 
Annual Field Day 

The Canada-Saskatchewan Irrigation Diversification Centre (CSIDC) Irrigation Field Day was held 
on July 14, 2011.  More than 300 people attended the event which included morning and afternoon 
field 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 ‘What’s New in Irrigated Agriculture’.  The focus was on solar 
power irrigation, new crop varieties, environmental monitoring and new irrigation technology. 

Potato Field Day 
 
The Annual CSIDC/SSPGA Potato Field Day and semi-annual meeting was held at CSIDC in 
Outlook on August 9, 2011 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. 
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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. 
 

Conferences, Workshops and Meetings 
 Agriculture Greenhouse Gas Program Workshop, Saskatoon – February 6-8, 2011 

 Greenhouse Gas meeting, Saskatoon, Saskatchewan – April 7, 2011 

 Kamloops meetings, Kamloops, British Columbia – May 2-5, 2011  

 AAFC Agri-Environmental Science Programs meeting, Ottawa, Ontario – June 6-9, 2011 

 Kamloops meetings, Kamloops, British Columbia – June 15-17, 2011 

 Canadian Water Resources Association/Canadian National Committee on Irrigation and 
Drainage (CWRA/CANCID) meetings, St. John’s, Newfoundland – June 26-30, 2011 

 Chilean Ag Officials meeting, Saskatoon, Saskatchewan – September 8, 2011 

 Cuba Technical Team meeting, Regina, Saskatchewan – September 16, 2011 

 Applied Technology Division Administrative meeting, Regina, Saskatchewan – 
October 12-13, 2011 

 Kamloops Management meetings, Kamloops, British Columbia – October 24-26, 2011 

 Regional Occupational Health & Safety (OSH) meeting, Airdrie, Alberta – October 31-
November 2, 2011 

 Flying Dust First Nations meeting, Meadow Lake, Saskatchewan – November 3, 2011 

 Saskatchewan Green Trades Conference, Saskatoon, Saskatchewan – November 11-12, 
2011 

 Greenhouse Gas Workshop, Lethbridge, Alberta – November 17-18, 2011 

 Saskatchewan Irrigation Projects Association/Irrigation Crop Diversification Corporation 
(SIPA/ICDC) Conference, Moose Jaw, Saskatchewan – December 6-7, 2011 

 Greenhouse Gas meeting, Montreal, Quebec – December 6, 2011 

 Canadian International Development Agency (CIDA) Afghanistan Team meeting, Ottawa, 
Ontario – December 7-8, 2011 

 Agricultural Greenhouse Gas Project (AGGP) meeting with U of S, Saskatoon, 
Saskatchewan – January 17, 2012 

 Manitoba Potato Production Days 2012 Conference and Tradeshow, Brandon, Manitoba – 
January 24-26, 2012 

 Irrigation Crop Production Update, Lethbridge, Alberta – January 30-February 1, 2012 

 Agricultural Greenhouse Gas Project-Water Use Efficiency (AGGP-WUE) Co-ordination 
and Planning Workshop, Saskatoon, Saskatchewan – February 6-8, 2012 

 AESB Partnership Workshop, Saskatoon, Saskatchewan – February 22, 2012 

 Water Use Efficiency meeting, Regina, Saskatchewan – March 22, 2012 
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Committee Representation 
 CSIDC Field Day Organizing Committee 

 Occupational Health & Safety (OSH) Committee 

 Canadian National Committee on Irrigation & Drainage (CANCID) 

 International Commission on Irrigation & Drainage (ICID) 

 AESB Committee on Place Based Approaches 

 AAFC Afghanistan Technical Committee 

 Water Use Efficiency Technical Team 

 Global Research Alliance on Greenhouse Gas Mitigation Technical Team 

 Climate Change Focus Group 
 

Booth Display 
 Canada-Manitoba Crop Diversification Centre Annual Field Day, Carberry – July 21, 2011 

 SIPA/ICDC Conference, Moose Jaw – December 6-7, 2011 

 Western Canadian Crop Production Show, Saskatoon – January 9-12, 2012 
 
 
 



Lead:  Terry Hogg and Garry Hnatowich 

Co-lead:  Don David 
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Field Crops 
 
 

Lead: Terry Hogg and Garry Hnatowich, 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 19.  Plot size was 1.5 m x 6 m.  The seed was treated with Helix XTra 
(thiamethoxam, difenoconazole, metalaxyl & fludioxonil) for seed borne disease and early 
season flea beetle control.  Supplemental nitrogen fertilizer was applied at 100 kg N/ha as 
46-0-0 in a pre-plant broadcast application with a further 60 kg N/ha and phosphorus at 45 kg 
P2O5/ha, as 12-51-0, side-banded at the time of seeding.  Weed control consisted of a pre-plant 
soil incorporated application of granular Edge (ethalfluralin) on May 5 and a post-emergent tank 
mix application of Muster (ethametsulfuron-methyl) and Poast Ultra (sethoxydim) on June17, 
supplemented by periodic hand weeding.  An application of Proline 490 SC (prothioconazole) 
fungicide was applied at the early flowering stage for sclerotinia stem rot (white mold) control.  
At harvest, all plots were swathed and after proper dry down threshed with a small plot combine 
to estimate yield.  Twenty new lines in each trial + four registered varieties were compared to 
the check varieties 46A65 and Q2 (Tables 2 and 3). 
 
Two in-season storm events seriously affected the results obtained from these trials.  The first 
hail event coincided with flowering of all entries under test.  Entries suffered considerable petal 
drop as a consequence.  Further, close to 100 mm of rainfall occurred over approximately 36 
hours; fields had been at field capacity through irrigation just prior to the rainfall.  Consequently, 
these trials were adversely affected by saturated soil conditions for approximately five to six 
days.  The second hail event was, unfortunately, far more damaging than the first.  All entries 
had progressed into reproductive development and consequently sustained extensive damage 
to pods and/or stems.  Pods were lost entirely from the plant or were visibly damaged by the 
appearance of punctures to the pods.  Most damage occurred to the top two-thirds of canola 
plants, and all entries began atypically pre-maturing from the top of plants downward.  High 
winds accompanied both storm events resulting in non-entry specific lodging.  Consequently, 
harvest maturity and lodging ratings were unobtainable or deemed non-representative of normal 
physiological development.  Disease incidence was minimal in both trials.   
 
Most new lines had days to flower similar to or slightly lower than the checks but varied in height 
compared to the checks.  Overall, lodge rating are subject to speculation on accuracy due to the 
storm events.  All entries in the XNL1 trial and two in the XNL2 trial (09N5701, 0CN0032) had 
yield significantly greater than the check variety 46A65.  
      
The results from these two trials are used to assist in the registration decision process for new 
proposed canola varieties.
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Table 2.  Yield and agronomic data for the 2011 Irrigated Canola Cooperative Trial XNL1. 

 
Entry 

Yield 
(kg/ha) 

Flower 
(days) 

Height 
(cm) 

Lodge rating 
(1=erect; 

5=flat) 

46A65 (check) 2926 44 119 2.3 

Q2 (check) 2750 47 118 3.0 

OCNO285 4003 45 138 2.3 

G88605 3748 43 115 3.0 

G98767 3594 44 123 3.7 

G99396 4237 44 129 3.3 

G98689 4114 44 130 3.3 

0CN0042 4131 46 141 2.3 

0CN0274 4272 47 135 3.0 

0CN0057 4174 47 137 3.3 

0CN0259 4068 47 141 3.3 

0CN0039 3954 46 131 3.7 

G99010 3803 44 114 2.3 

G98739 3939 42 121 4.0 

09N498R 4087 46 134 2.3 

10N186R 3751 45 129 3.3 

0CN0062 4110 47 134 2.0 

G99402 4019 45 127 3.3 

0CN0002 4006 46 143 1.7 

10N291R 4425 44 135 3.0 

0CN0005 3814 47 136 2.3 

10N201R 4115 46 147 3.0 

45H29 4564 45 143 2.7 

5440 4310 46 137 1.3 

LSD (0.05) 356 1.1 8.6 0.9 

CV (%) 5.4 1.4 4.0 19.2 
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Table 3.  Yield and agronomic data for the 2011 Irrigated Canola Cooperative Trial XNL2. 

 
Entry 

Yield 
(kg/ha) 

Flower 
(days) 

Height 
(cm) 

Lodge rating 
(1=erect; 

5=flat) 

46A65 (check) 4398 45 141 1.7 

Q2 (check) 3250 47 113 2.7 

OCN0032 4932 45 140 1.7 

OCN0037 4368 45 138 2.0 

OCN0065 4487 47 136 1.7 

OCN0198 4417 47 135 3.0 

OCN0214 3927 49 135 2.3 

CN10R0915 4094 46 138 2.7 

CN10R0921 3884 45 133 3.0 

G08027 4726 46 133 2.7 

G08039 4357 48 132 2.7 

G09152 4219 44 127 3.3 

08H1134 3775 44 126 2.7 

09N480R 4474 45 140 1.7 

09N5831 4616 48 142 2.3 

09N5701 4950 47 136 2.0 

09H7757 4448 48 134 2.3 

10DL30509 4250 46 134 1.0 

10DL30723 3985 47 135 2.3 

10N189R 4160 46 143 3.0 

10N202R 4273 45 142 2.7 

10N299R 3798 45 135 3.3 

45H29 4533 45 146 1.7 

5440 4776 46 139 1.7 

LSD (0.05) 528 0.8 8.4 0.9 

CV (%) 7.5 1.1 3.8 23.2 
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Irrigated Canola Performance Trial 
 

Funded by the Canola Council of Canada 
 
The irrigated canola performance trial was conducted at CSIDC.  Canola varieties were tested 
for their agronomic performance under irrigation.  Seeding date was May 19.  Plot size was 
1.5 m x 6.0 m.  Varieties were blocked into their respective herbicide tolerance grouping for 
purpose of comparison and appropriate post emergent herbicide applications.  The seed was 
treated with Helix XTra (thiamethoxam, difenoconazole, metalaxyl & fludioxonil) or Prosper FL 
(clothianidin, carbathiin, thiram & metalaxyl) for seed borne disease and early season flea 
beetle control.  Supplemental nitrogen fertilizer was applied at 100 kg N/ha as 46-0-0 in a pre-
plant broadcast application with a further 60 kg N/ha and phosphorus at 45 kg P2O5/ha, as 
12-51-0, side-banded at the time of seeding.  Weed control consisted of post emergent 
applications of the appropriate herbicide per herbicide tolerant entries.  Clearfield entries 
received an application of Odyssey (imazamox + imazethapyr) tank mixed with Equinox 
(tepraloxydim) and Merge adjuvant.   Liberty Link entries received an application of Liberty 
150SN (glufosinate ammonium) tank mixed with Centurion (clethodim) and Merge adjuvant.  
Roundup Ready entries received an application of Round Up (glyphosate).  All herbicide 
applications occurred on June 16.  All sites received an application of Proline 490 SC 
(prothioconazole) fungicide at the early flowering stage for sclerotinia stem rot (white mold) 
control.  At harvest, all plots were swathed and after proper dry down, threshed to estimate 
yield. 
  
Two in-season storm events seriously affected the results obtained from this trial.  The first hail 
event coincided with flowering of all entries under test.  Entries suffered considerable petal drop 
as a consequence.  Further, close to 100 mm of rainfall occurred over approximately 36 hours, 
fields had been at field capacity through irrigation just prior to the rainfall.  Consequently, this 
trial was adversely affected by saturated soil conditions for approximately five to six days.  The 
second hail event was, unfortunately, far more damaging than the first.  All entries had 
progressed into reproductive development and consequently sustained extensive damage to 
pods and/or stems.  Pods were lost entirely from the plant or were visibly damaged by the 
appearance of punctures to the pods.  Most damage occurred to the top two-thirds of canola 
plants, and all entries began atypically pre-maturing from the top of plants downward.  High 
winds accompanied both storm events resulting in non-entry specific lodging.  Consequently, 
harvest maturity and lodging ratings is suspect and deemed non-representative of normal 
physiological development.  Disease incidence was minimal in the trial. 
 
Days to maturity, height, and lodge rating varied among entries (Table 4).  Maturity ranged from 
the earliest maturing at 85 days (73-45 RR) to the latest at 103 days (0CN0214), the median 
maturity for all entries was 88 days.  The median lodging rating for all entries was 2.0.  Based 
on the median lodging rating entries 73-75 RR, 1990, 1980, and 73-55 RR were observed to 
have significantly higher lodging.  Little disease was detected with any entry.  Plant height 
varied from the shortest height of 115 cm (2012 CL) to the tallest height of 138 cm (9559), 
median height of all entries was 129 cm.   
 
Yield varied among entries ranging from a low of 3092 kg ha-1 (2012 CL) to a high of 4666 kg 
ha-1 (73-75 RR).  The median yield of all entries was 4023 kg ha-1.  In general, under the 
seasonal growing conditions experienced, the Liberty Link entries tended to be the lowest 
yielding and longest maturing. 
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The results from this trial will be used to update the irrigation variety database at CSIDC and 
provide information to irrigators on the best canola varieties suited to irrigation production 
practices. 
 
 

Table 4.  Yield and agronomic data for the 2011 Irrigated Canola Performance Trial, 
CSIDC site. 

 
 
Variety Type

2 

 
Yield  

(kg/ha) 

 
Maturity 
(days) 

 
Height 
(cm) 

Lodge rating 
(1=erect; 

5=flat) 

Clearfield-tolerant 

2012 CL HYB 3092 88 115 2.0 

9571 CL HYB 4131 89 134 2.0 

5525 CL HYB 3822 88 130 1.3 

Liberty-tolerant 

5440 HYB 3814 98 135 1.5 

5770 HYB 3833 102 130 1.8 

8CN0024 HYB 3641 101 132 2.0 

OCN0214 HYB 3202 103 135 1.8 

L150 HYB 3637 101 131 2.5 

L130 HYB 3665 99 134 1.5 

Roundup-tolerant 

1970 HYB 4047 88 130 2.0 

1980 HYB 4397 86 119 3.5 

1990 HYB 4561 87 121 3.8 

1012 HYB 3548 89 137 2.5 

9559 HYB 4371 89 138 1.3 

94H04 HYB 3799 88 127 2.8 

6060 RR HYB 3911 89 129 2.3 

73-45 RR
 

HYB 4505 85 120 2.8 

73-55 RR HYB 4398 87 119 3.3 

72-65 RR HYB 4150 87 122 2.3 

73-75 RR HYB 4666 87 125 4.3 

VT 510 HYB 3778 87 125 1.5 

Fusion
 

HYB 3656 87 122 3.0 

v1040
1 

HYB 4501 88 124 2.5 

LSD (0.05) 

 

573 1.6 5.3 1.0 

CV (%) 10.3 1.2 2.9 31.4 
1
 Specialty oil 

 
2
 HYB = Hybrid 
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Irrigated Canola Variety Trial 

 
Funded by the Irrigation Crop Diversification Corporation 

 
Two irrigated ICDC canola variety trials were conducted on the main CSIDC station.   
 
Canola varieties were tested for their agronomic performance under irrigation.  Seeding dates 
for the sites were: CSIDC trial #1 May 13, CSIDC trial #2 May 25.  Trial #2 was a remedial trial 
established to replace an earlier seeded trial that was abandoned due to soil drift  and sand 
blasting that occurred at the CSIDC off-station location, the trial was replanted at the main 
CSIDC site, hence the later seeding date.  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.  Supplemental nitrogen fertilizer was applied to trial #1 at 100 kg N/ha as 46-0-0 
in a pre-plant broadcast application with a further 70 kg N/ha and phosphorus at 40 kg P2O5/ha, 
as 12-51-0, side-banded at the time of seeding.  Supplemental nitrogen fertilizer was applied to 
trial #2 as 120 kg N/ha as 46-0-0 and phosphorus at 45 kg P2O5/ha, as 12-51-0, side-banded at 
the time of seeding.  Weed control consisted of a spring pre-plant soil incorporated application 
of granular Edge (ethalfluralin) supplemented by some hand weeding.  As well, both sites 
received a post-emergent tank-mix application of Muster (75% ethametsulfuron-methyl) + 
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.  At harvest, all plots were swathed and after proper dry down, threshed to estimate 
yield. 
 
Two in-season storm events seriously affected the results obtained from this trial.  The first hail 
event coincided with flowering of all entries under test.  Entries suffered considerable petal drop 
as a consequence.  Further, close to 100 mm of rainfall occurred over approximately 36 hours, 
fields had been at field capacity through irrigation just prior to the rainfall.  Consequently, this 
trial was adversely affected by saturated soil conditions for approximately five to six days.  The 
second hail event was, unfortunately, far more damaging than the first.  All entries had 
progressed into reproductive development and consequently sustained extensive damage to 
pods and/or stems.  Pods were lost entirely from the plant or were visibly damaged by the 
appearance of punctures to the pods.  Most damage occurred to the top two-thirds of canola 
plants, and all entries began atypically pre-maturing from the top of plants downward.  High 
winds accompanied both storm events resulting in non-entry specific lodging.  Consequently, 
harvest maturity ratings (and lodging for trial #2) were deemed non-representative of normal 
physiological development and not obtained.  Disease incidence was minimal in the trial. 
  
Days to flower and height varied between the trials (Tables 5 & 6).  
 
In trial #1, the check entry 45H21 was among the earliest to flower, seven entries were 
statistically significantly earlier flowering and 22 entries significantly later flowering compared to 
the check.  The check entry was mid-range in terms of plant height in trial #1 with seven entries 
significantly shorter and three entries significantly taller.  Lodging was more pronounced this 
season compared to historic observations and attributable to storm events experienced.  Five 
entries (three registered and two experimental entries) had significantly less lodging than the 
control 45H21.  The median yield of all 36 entries in trial #1 was 4672 kg ha-1, the control 45H21 
yield was 4815 kg ha-1.  Two entries (45H29, 45H28) had significantly higher yields than the 
control entry while five entries (73-75 RR, 73-45 RR, 1980, VT Remarkable, and OCN0214) 
were significantly lower yielding. 
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Yields, days to flowering, and plant heights were all lower in trial #2 in comparison to trial #1 and 
attributable to the later seeding date of this study.  In trial #2, five entries were statistically later 
flowering compared to the control 45H21 while two entries were significantly earlier flowering.  
The median time to flower for all 36 entries was 42 days.  The control entry was one of the 
shortest with respect to plant height.  No entries were statistically shorter in plant height than the 
control but a total of 12 entries were significantly taller.  Median plant height of all entries was 
114 cm. 
        
The median yield of all 36 entries in trial #2 was 4361 kg ha-1, the control 45H21 yield was 4526 
kg ha-1.  Only one entry (9571 CL) was statistically higher yielding compared to the control entry 
while nine entries were significantly lower yielding. 
 
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 5.  Yield and agronomic data for the 2011 ICDC Canola Variety Trial #1. 

 
Entry 

Yield 
(kg/ha) 

Flower 
(days) 

Height 
(cm) 

Lodge rating 
(1=erect; 

5=flat) 

1145 4780 50 147 3.5 

1956 4509 49 144 3.5 

1960 4011 47 133 4.0 

1970 4905 53 147 3.0 

1980 4232 46 135 3.0 

1990 4781 46 130 4.0 

5440 4823 52 146 1.3 

5770 5237 51 144 2.8 

9559 4662 51 149 2.3 

07H874 4728 52 136 3.0 

08H0004 4554 54 155 2.0 

45H21 (check) 4815 49 144 3.5 

45H26 5087 48 142 3.0 

45H28 5454 48 146 3.8 

45H29 5630 50 153 3.0 

45H74 4958 49 136 2.8 

45S52 4613 51 137 3.3 

5525CL 4489 51 147 2.3 

5535CL 4396 51 146 2.8 

6040RR 4485 52 140 2.8 

6060RR 4690 52 145 4.0 

72-65 RR 3971 47 141 2.8 

73-45 RR 4240 46 134 3.8 

73-55 RR 4573 46 137 3.8 

73-75 RR 4250 47 133 3.8 

9557S 4416 51 142 3.5 

9558C 5254 49 144 3.5 

9571 CL 4532 52 149 2.8 

D3150 4888 49 146 2.8 

L130 4427 51 142 3.0 

L150 4589 52 150 3.5 

OCN0214 4016 54 143 2.3 

v1040 4496 50 138 3.8 

v2035 4830 52 143 3.3 

VT Remarkable 4074 50 141 3.5 

VT500 G 3675 52 153 1.0 

LSD (0.05) 535 0.9 7.7 0.9 

CV (%) 8.3 1.3 3.8 19.6 
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Table 6.  Yield and agronomic data for the 2011 ICDC Canola 

Variety Trial #2. 

 

Entry 

Yield 

(kg/ha) 

Flower 

(days) 

Height 

(cm) 

1145 3854 42 108 

1956 4413 42 112 

1960 4347 43 110 

1970 4778 42 120 

1980 4067 41 104 

1990 4511 41 114 

5440 4722 43 117 

5770 4969 42 116 

9559 4289 44 121 

07H874 4604 45 116 

08H0004 4825 47 123 

45H21 (check) 4526 42 108 

45H26 4361 42 111 

45H28 4959 42 117 

45H29 4647 42 120 

45H74 4012 42 113 

45S52 4243 43 118 

5525CL 4303 42 118 

5535CL 3796 42 112 

6040RR 4028 43 114 

6060RR 4914 42 115 

72-65 RR 3763 41 102 

73-45 RR 3806 40 108 

73-55 RR 4214 40 107 

73-75 RR 4461 42 102 

9557S 4106 43 114 

9558C 4559 43 117 

9571 CL 5084 44 125 

D3150 3974 42 114 

L130 4715 42 110 

L150 4751 44 121 

OCN0214 4328 47 127 

v1040 4014 42 107 

v2035 4441 44 101 

VT Remarkable 4189 43 112 

 VT500 G 4087 44 113 

LSD (0.05) 460 1.5 8.5 

CV (%) 7.5 2.6 5.3 
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Irrigated Flax Variety Trial 

 
Funded by the Irrigation Crop Diversification Corporation 

 
The irrigated flax trials were conducted at two locations, on the main CSIDC station and at the 
CSIDC off-station location. 

  
Flax varieties were tested for their agronomic performance under irrigation.  The CSIDC site 
was seeded on May 13, the CSIDC off-station site on May 24.  Plot size was 1.5 m x 4.0 m.  
Nitrogen was applied at a rate of 60 kg N/ha at CSIDC and 55 kg N/ha at the CSIDC off-station 
site in the form of Urea (46-0-0).  All plots received 45 kg P2O5/ha as 12-51-0.  All fertilizer was 
side-banded at the time of seeding.  Weed control consisted of a spring pre-plant soil 
incorporated application of granular Edge (ethalfluralin) and a post-emergence application of 
Buctril M (bromoxynil/MCPA ester) + Arrow (clethodim) supplemented by some hand weeding.  
Yields were estimated by harvesting the entire plot.  The initial CSIDC off-station site was lost 
due to poor emergence as a consequence of soil drift, hence the later seeding date associated 
with re-seeding at an alternative field site.   
 
Two in-season storm events seriously affected the results obtained from this trial.  The first hail 
event coincided with flowering of all entries under test.  Entries suffered considerable petal drop 
as a consequence.  Further, at CSIDC, close to 100 mm of rainfall occurred over approximately 
36 hours, fields had been at field capacity through irrigation just prior to the rainfall.  
Consequently, this trial was adversely affected by saturated soil conditions for approximately 
five to six days.  The second hail event was, unfortunately, far more damaging than the first.  All 
entries had progressed into reproductive development and consequently sustained extensive 
damage to bolls and/or stems.  Bolls were lost entirely from the plant, and all entries began 
atypically pre-maturation.  Consequently, harvest maturity ratings were deemed non-
representative of normal physiological development and not obtained.  Disease incidence was 
minimal in the trial. 
 
Days to flower, plant height, and lodge rating varied among the sites and varieties (Tables 7 & 
8).  In general, days to flower and plant heights of entries in the CSIDC off-station trial were less 
than that observed at the CSIDC trial.  This can be attributed directly to the later seeding date of 
establishment due to reseeding the CSIDC off-station trial.  Yields varied among the varieties 
and sites.  Highest yields were observed at the CSIDC site.  At CSIDC, the variety CDC 
Sanctuary was significantly lower yielding than all other varieties, CDC Sorrel was statistically 
lower yielding than all varieties other than CDC Sanctuary and CDC Bethune.  CDC Sanctuary 
and CDC Sorrel were also the lowest yielding at the off-station location (statistically significant 
with respect to the four highest yielding varieties).   
 
Results of combined site analysis are shown in Table 9.  CDC Sanctuary and CDC Sorrel were 
statistically lower yielding than all other varieties, no other statistical significance with respect to 
yield occurred between any other varieties.  CDC Sanctuary and CDC Sorrel also exhibited the 
largest degree of lodging. 
 
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. 



Field & Forage Crops | 21 
 

 

Canada-Saskatchewan Irrigation Diversification Centre  |  Annual Review 2011-12  
 

 
 

 
 
 

Table 7.  Yield and agronomic data for the 2011 Saskatchewan Variety Performance 
Group Irrigated Flax Regional Trial, CSIDC site. 

 
 
Variety 

 
Yield 

(kg/ha) 

 
Flower 
(days) 

 
Height 
(cm) 

Lodging 
1=erect; 

9=flat 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

CDC Bethune (check) 3541 56 73 2.8 8.2 66.2 

CDC Sanctuary 2708 56 75 8.3 7.7 65.3 

CDC Sorrel 3166 56 76 7.3 8.4 66.1 

Hanley 3657 56 65 3.3 8.0 66.8 

Macbeth 3901 55 67 4.8 8.6 65.7 

Prairie Blue 3576 55 70 2.0 7.3 66.1 

Prairie Grande 3901 53 64 2.0 8.1 66.4 

Prairie Thunder 3947 53 64 1.3 8.3 67.3 

FP2214 3613 56 71 4.5 8.3 65.5 

LSD (0.05) 396 0.7 2.6 2.1 1.1 1.0 

CV (%) 7.6 0.8 2.6 35.8 9.0 1.1 

 
 
 
 

Table 8.  Yield and agronomic data for the 2011 Saskatchewan Variety Performance 
Group Irrigated Flax Regional Trial, CSIDC off-station site. 

 
 
Variety 

 
Yield 

(kg/ha) 

 
Flower 
(days) 

 
Height 
(cm) 

Lodging 
1=erect; 

9=flat 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

CDC Bethune (check) 1585 49 62 1.5 7.5 65.0 

CDC Sanctuary 1121 51 64 5.0 7.6 63.7 

CDC Sorrel 1121 49 60 8.3 8.4 63.9 

Hanley 1601 48 59 2.0 7.8 65.9 

Macbeth 1463 47 58 1.8 8.2 65.0 

Prairie Blue 1699 48 63 1.3 7.4 65.3 

Prairie Grande 1336 45 53 1.0 8.1 66.3 

Prairie Thunder 1422 45 56 1.0 7.8 66.5 

FP2214 1366 49 61 2.3 7.9 64.2 

LSD (0.05) 325 1.6 4.6 1.5 0.7 0.5 

CV (%) 15.8 2.3 5.3 38.5 6.1 0.5 
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Table 9.  Yield and agronomic data for the 2011 Saskatchewan Variety Performance 
Group Irrigated Flax Regional Trial, Combined Site Analysis. 

Site 

 
Yield 

(kg/ha) 

 
Flower 
(days) 

 
Height 
(cm) 

Lodging 
1=erect; 

9=flat 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

CSIDC 3557 55 69 4.0 8.1 66.1 

CSIDC off-station 1413 48 59 2.7 7.8 65.1 

LSD (0.05) 334 0.8 2.3 0.7 NS 0.3 

 
 
Variety 

 
Yield 

(kg/ha) 

 
Flower 
(days) 

 
Height 
(cm) 

Lodging 
1=erect; 

9=flat 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

CDC Bethune (check) 2563 52 68 2.1 7.9 65.6 

CDC Sanctuary 1914 54 69 6.6 7.7 64.5 

CDC Sorrel 2144 52 68 7.8 8.4 65.0 

Hanley 2629 52 62 2.6 7.9 66.3 

Macbeth 2682 51 63 3.3 8.4 65.3 

Prairie Blue 2637 52 67 1.6 7.3 65.7 

Prairie Grande 2619 49 58 1.5 8.1 66.4 

Prairie Thunder 2685 49 60 1.1 8.1 66.9 

FP2214 2490 52 66 3.4 8.1 64.9 

LSD (0.05) 250 0.8 2.6 1.3 0.6 0.6 

CV (%) 15.8 1.6 4.0 37.4 7.8 0.9 

NS = Not Significant 
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Irrigated Wheat Variety Trial 
 

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

CSIDC (SW15-29-08-W3): Bradwell loam – silty loam 
CSIDC off-station (NW12-29-08-W3): Asquith sandy loam 

         
Wheat varieties for the different market classes were tested for their agronomic performance 
under irrigation.  The CSIDC site was seeded on May 11, and the CSIDC off-station site was 
seeded on May 13.  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.  Both trials received 100 kg N/ha pre-plant broadcast and incorporated as 46-
0-0 and an additional 20 kg N/ha, as 46-0-0, and 60 kg P2O5/ha as 12-51-0.  Weed control 
consisted of a post-emergence application of Assert 300 (imazamethabenz) and Broadband 
(pinoxaden + florasulam) tank mixed with MCPALV 500 ester at both sites.  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 direct cutting the entire plot  with a 
small plot combine when the plants were dry enough to thresh and seed moisture content was 
<20%.  
 
Two in-season storm events seriously affected the results obtained from this trial.  The first hail 
event coincided with flowering of all entries under test.  Entries suffered head damage and 
foliage shredding as a consequence.  Further, at CSIDC, close to 100 mm of rainfall occurred 
over approximately 36 hours, fields had been at field capacity through irrigation just prior to the 
rainfall.  Consequently, this trial was adversely affected by saturated soil conditions for 
approximately five to six days.  The second hail event was, unfortunately, far more damaging 
than the first.  All entries had progressed into reproductive development and consequently 
sustained extensive damage to heads and/or stems.  Heads were lost entirely from the plant, 
and all entries began atypically pre-maturation.  Consequently, harvest maturity ratings were 
deemed non-representative of normal physiological development and not obtained.  Disease 
incidence was minimal in the trial. 
     
Irrigated wheat yield, maturity, height, and lodge rating varied among market classes and sites 
(Tables 10 & 11).  Combined site analysis of the two trials is outlined in Table 12.  Consistent 
high yields across both sites were observed for CPS, CWAD, and CWSWS wheat market 
classes.  CWRS and CWES market class wheat in general were the lowest yielding.  CDC 
Stanley, CDC Abound, and Unity were among the highest yielding CWRS wheat varieties at 
both sites.  Yields for the CWAD market class were, in general, much higher than CWRS yields.  
Within the CWAD market class, Transcend tended to be the lowest yielding.  The CWRS 
market class was the earliest to head and mature while the CWAD market class was the latest 
to head and mature.  The CWES market class varieties were taller than varieties in the other 
market classes with the exception of CDN Bison.  Lodge rating varied within all market classes, 
with the exception of the two CWSWS varieties which were among the least observed to lodge.  
Highest protein values were observed for the CWRS, CWAD, and CWES market class varieties 
while the lowest protein values were observed for the CWSWS and CWGP market class 
varieties.  Largest seed size was observed for the CWGP, CWAD, and CWES market class 
varieties. 
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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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Table 10.  Yield and agronomic data for the 2011 Irrigated Wheat Variety Trial, CSIDC site. 

Variety 
Yield 

(kg/ha) 

Yield       
% of      

AC Barrie 
Heading 
(days) 

Maturity 
(days) 

Height 
(cm) 

Lodging 
1=erect; 

9=flat 
Protein 

(%) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

Canada Western Red Spring (CWRS) 

AC Barrie 5828 100 50 91 102 1.0 13.6 34.1 78.4 

5603HR 6219 107 54 96 102 3.0 14.1 31.6 78.0 

Carberry 5176 89 49 92 85 1.0 13.8 32.2 78.4 

CDC Abound 6605 113 51 93 88 1.3 12.9 34.0 77.1 

CDC Kernen 6284 108 52 94 102 1.3 14.3 33.6 77.0 

CDC Stanley 6349 109 52 93 101 1.0 15.1 32.4 76.4 

CDC Thrive 6070 104 53 92 105 1.8 14.3 34.4 77.6 

CDC Utmost VB
1
 6057 104 53 94 100 2.5 14.8 34.3 77.2 

Fieldstar VB
1 

6177 106 51 94 106 3.5 15.2 31.0 77.9 

Glenn 6428 110 49 96 98 1.3 14.5 34.2 81.8 

Goodeve VB
1 

6061 104 51 91 99 1.0 13.6 33.7 75.6 

Muchmore 5931 102 50 94 80 1.0 13.4 31.2 77.1 

Shaw VB
1 

6284 108 52 92 104 1.3 14.4 33.4 77.6 

Stettler 6334 109 53 95 94 1.5 14.7 32.0 77.9 

Unity VB
1 

6444 111 49 93 101 3.0 13.8 31.5 78.9 

WR859CL 6316 108 49 92 92 1.5 13.8 32.5 78.6 

Canada Western Amber Durum (CWAD) 

Brigade 6878 118 56 97 100 1.8 13.2 37.7 78.5 

CDC Verona 6927 119 53 94 90 1.0 12.9 36.4 77.4 

Enterprise 6814 117 54 95 96 3.5 14.1 35.3 79.2 

Eurostar 7059 121 54 96 100 1.8 12.9 36.8 79.9 

Strongfield 6832 117 53 95 92 3.8 13.8 35.4 77.8 

Transcend 6427 110 54 96 102 1.3 13.7 37.3 78.4 

Canada Prairie Spring – Red (CPS-R) 

5702PR 7291 125 53 94 93 1.8 13.2 33.3 75.4 

Conquer VB
1
  6817 117 57 97 99 1.0 13.5 34.2 78.6 

Canada Western Extra Strong (CWES) 

Burnside 6545 112 56 95 111 1.5 13.8 33.9 78.1 

CDN Bison  7095 122 53 94 94 1.3 13.4 35.6 76.2 

Glencross VB
1 

6255 107 53 92 112 1.5 14.3 36.3 77.0 

Canada Western Soft White Spring (CWSWS) 

AC Andrew 6687 115 55 95 85 1.0 11.1 31.8 73.3 

Sadash 6636 114 56 97 86 1.3 12.9 33.3 75.7 

Canada Western General Purpose (CWGP) 

Minnedosa 6670 114 52 93 90 1.3 12.3 36.0 76.5 

NRG010 6999 120 56 99 89 1.8 12.3 33.9 74.9 

CDC NRG003 7132 122 51 93 91 2.5 12.9 39.2 75.6 

LSD (0.05) 678  1.2 2.4 4.7 1.6 1.5 2.1 0.9 

CV (%) 7.4  1.6 1.8 3.4 68 7.6 4.4 0.9 

1
 Varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%).  Refuge varieties to be 

used include AC Intrepid for Goodeve VB, AC Domain for Shaw VB, Waskada for Unity VB, and Fieldstar VB, 
5701PR for Conquer VB, and Burnside for Glencross VB. 
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Table 11.  Yield and agronomic data for the 2011 Irrigated Wheat Variety Trial, CSIDC off-station site. 

Variety 
Yield 

(kg/ha) 

Yield       
% of      

AC Barrie 
Heading 
(days) 

Maturity 
(days) 

Height 
(cm) 

Lodging 
1=erect; 

9=flat 
Protein 

(%) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

Canada Western Red Spring (CWRS) 

AC Barrie 4567 100 52 97 96 3.5 16.1 31.4 77.9 

5603HR 4390 96 55 97 94 6.5 15.0 29.8 77.3 

Carberry 4012 88 52 95 85 1.0 14.8 30.4 77.7 

CDC Abound 5357 117 53 97 87 1.3 15.4 32.3 76.8 

CDC Kernen 5107 112 52 96 100 1.5 15.9 32.6 77.2 

CDC Stanley 5261 115 52 96 96 1.0 15.3 30.9 76.0 

CDC Thrive 4538 99 52 94 99 1.8 15.8 30.9 76.5 

CDC Utmost VB
1
 4425 97 52 95 95 2.5 15.5 31.1 76.6 

Fieldstar VB
1 

5360 117 53 97 101 3.3 15.7 28.7 78.0 

Glenn 4469 98 51 96 97 1.3 15.0 31.6 80.9 

Goodeve VB
1 

4781 105 53 93 97 2.3 16.1 32.8 75.7 

Muchmore 4710 103 52 96 85 1.3 14.6 30.7 76.9 

Shaw VB
1 

4231 93 53 94 101 1.8 15.7 31.4 76.7 

Stettler 4500 99 56 97 91 1.5 16.0 30.8 77.8 

Unity VB
1 

5681 124 52 96 95 1.8 15.0 30.1 77.3 

WR859CL 5121 112 52 96 87 3.3 15.6 29.6 77.5 

Canada Western Amber Durum (CWAD) 

Brigade 6062 133 57 99 95 2.8 14.3 34.4 76.4 

CDC Verona 5862 128 57 99 95 1.3 14.9 34.8 75.7 

Enterprise 5938 130 55 99 93 4.0 14.8 31.3 76.4 

Eurostar 5661 124 56 98 94 2.5 14.5 32.4 76.4 

Strongfield 5679 124 55 99 92 3.0 15.5 33.2 77.3 

Transcend 5551 122 56 99 97 1.5 15.2 32.6 76.2 

Canada Prairie Spring – Red (CPS-R) 

5702PR 5741 126 53 98 88 3.8 14.7 31.2 74.2 

Conquer VB
1
  5414 119 57 97 92 1.5 14.2 31.4 77.0 

Canada Western Extra Strong (CWES) 

Burnside 4709 103 57 96 106 3.3 15.4 32.6 75.3 

CDN Bison  5517 121 54 98 95 1.8 15.2 33.9 75.6 

Glencross VB
1 

4067 89 54 97 110 4.0 15.9 32.4 75.3 

Canada Western Soft White Spring (CWSWS) 

AC Andrew 5969 131 54 97 85 1.0 11.7 31.2 73.7 

Sadash 5603 123 56 100 87 1.0 11.4 29.8 75.6 

Canada Western General Purpose (CWGP) 

Minnedosa 5533 121 53 96 91 1.5 13.4 35.1 75.8 

NRG010 5749 126 57 99 89 1.3 12.5 32.4 74.5 

CDC NRG003 5758 126 53 96 87 2.3 13.5 35.1 74.0 

LSD (0.05) 557  1.5 2.2 3.8 1.5 0.4 1.8 1.1 

CV (%) 7.7  1.9 1.6 2.9 49 1.8 4.0 1.0 

1
 Varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%).  Refuge varieties to be used 

include AC Intrepid for Goodeve VB, AC Domain for Shaw VB, Waskada for Unity VB, and Fieldstar VB, 5701PR for 
Conquer VB, and Burnside for Glencross VB.
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Table 12.  Yield and agronomic data for the 2011 Irrigated Wheat Variety Trial, combined site analysis. 

Location/Variety 
Yield 

(kg/ha) 

Yield       
% of      

AC Barrie 
Heading 
(days) 

Maturity 
(days) 

Height 
(cm) 

Lodging 
1=erect; 

9=flat 
Protein 

(%) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

CSIDC 6488 - 54 94 96 1.7 13.6 34.1 77.4 

CSIDC off-station 5182 - 52 97 94 2.2 14.8 31.8 76.4 

LSD (0.05) 67  0.4 0.7 NS NS 0.7 0.6 0.4 

Canada Western Red Spring (CWRS) 

AC Barrie 5197 100 51 94 99 2.3 14.8 32.7 78.2 

5603HR 5304 102 54 96 97 4.8 14.6 30.7 77.7 

Carberry 4594 88 50 94 85 1.0 14.3 31.3 78.0 

CDC Abound 5981 115 52 95 87 1.3 14.1 33.2 77.0 

CDC Kernen 5695 110 52 95 101 1.4 15.1 33.1 77.1 

CDC Stanley 5805 112 52 95 98 1.0 15.2 31.7 76.2 

CDC Thrive 5304 102 52 93 101 1.8 15.1 32.6 77.1 

CDC Utmost VB
1
 5241 101 52 94 97 2.5 15.1 32.7 76.9 

Fieldstar VB
1 

5768 111 52 95 103 3.4 15.5 29.8 77.9 

Glenn 5448 105 50 96 97 1.3 14.7 32.8 81.3 

Goodeve VB
1 

5421 104 52 92 98 1.6 14.8 33.3 75.6 

Muchmore 5320 102 51 95 82 1.1 14.0 30.9 77.0 

Shaw VB
1 

5258 101 52 93 102 1.5 15.0 32.4 77.1 

Stettler 5667 109 55 96 92 1.5 15.4 31.4 77.8 

Unity VB
1 

6062 117 50 94 98 2.4 14.4 30.8 78.1 

WR859CL 5719 110 50 94 89 2.4 14.7 31.0 78.1 

Canada Western Amber Durum (CWAD) 

Brigade 6470 124 56 98 98 2.3 13.7 36.0 77.5 

CDC Verona 6395 123 55 96 92 1.1 13.9 35.6 76.5 

Enterprise 6376 123 54 97 94 3.8 14.5 33.3 77.8 

Eurostar 6360 122 55 97 96 2.1 13.7 34.6 78.6 

Strongfield 6256 120 54 97 92 3.4 14.6 34.3 77.0 

Transcend 5989 115 55 97 99 1.4 14.5 35.0 77.3 

Canada Prairie Spring – Red (CPS-R) 

5702PR 6516 125 53 96 90 2.8 13.9 32.2 74.8 

Conquer VB
1
 6116 118 57 97 95 1.3 13.9 32.8 77.8 

Canada Western Extra Strong (CWES) 

Burnside 5627 108 56 96 108 2.4 14.6 33.3 76.7 

CDN Bison 6306 121 54 96 94 1.5 14.3 34.7 75.9 

Glencross VB
1 

5161 99 53 95 111 2.8 15.1 34.3 76.2 

Canada Western Soft White Spring (CWSWS) 

AC Andrew 6328 122 55 96 85 1.0 11.4 31.5 73.5 

Sadash 6119 118 56 98 87 1.1 12.2 31.5 75.6 

Canada Western General Purpose (CWGP) 

Minnedosa 6102 117 52 94 90 1.4 12.8 35.6 76.1 

NRG010 6374 123 56 99 88 1.5 12.4 33.1 74.7 

CDC NRG003 6445 124 52 95 89 2.4 13.2 37.1 74.8 

LSD (0.05) 436 - 0.9 1.6 3.0 1.1 0.7 1.4 0.7 

CV (%) 7.6 - 1.8 1.7 3.2 57 5.3 4.2 0.9 

NS = Not Significant 
1
 Varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%).  Refuge varieties to be 

used include AC Intrepid for Goodeve VB, AC Domain for Shaw VB, Waskada for Unity VB, and Fieldstar VB, 5701PR 
for Conquer VB, and Burnside for Glencross VB. 
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Saskatchewan Variety Performance Group 

Irrigated Wheat 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 between May 12 and 13.  Plot size was 1.5 m x 4.0 m.  All plots received 100 
kg N/ha pre-plant broadcast and incorporated as 46-0-0 and an additional 20 kg N/ha, as 
46-0-0, and 60 kg P2O5/ha as 12-51-0.  The CWAD trial at the CSIDC off-station site received 
100 kg N/ha pre-plant broadcast and incorporated as 46-0-0 and an additional 75 kg N/ha, as 
46-0-0, and 40 kg P2O5/ha as 12-51-0.  Separate trials were conducted for common wheat 
(CWRS), high yield wheat (CWSWS, CWGP, CPSR, and CWES), and durum wheat (CWAD); 
and 2-row and 6-row barley.  Weed control consisted of a post-emergence application of Assert 
300 (imazamethabenz) and Broadband (pinoxaden + florasulam) tank mixed with MCPA LV500 
ester 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 direct cutting the entire plot with a small 
plot combine when the plants were dry enough to thresh and seed moisture content was <20%. 
 
Common Wheat (CWRS) 
Registered varieties Carberry, Waskada, Fieldstar VB, WR8539 CL, and Vesper VB, and new 
lines BW 429, BW 433, BW 901, BW 878, and HW 024 had days to heading significantly less 
than that of the check AC Barrie (Table 13).  Varieties Goodeve VB, Waskada, Fieldstar VB, 
and WR859CL and new lines PT 580, BW 878, BW 429, HW 024, BW 901, and BW 433 were 
all significantly earlier maturing than the check.  Varieties Stettler, WR859CL, Carberry, and 
Muchmore and new line BW 429 were significantly shorter than AC Barrie.  Only Shaw VB was 
significantly taller than AC Barrie.  Lodging ratings revealed a high CV; however, analysis of 
variance procedures did indicate statistical differences between entries.  Any variety with a 
lodging score of 4.0 or higher was significantly different from entries with a value of 2.0 or less.  
The check variety, AC Barrie, was among the highest for protein, any entry with protein levels of 
14.7%, or less, were significantly different from the check.  Most varieties had seed size smaller 
than AC Barrie while HW 024 and Fieldstar VB had the smallest seed size.  Vesper VB had 
seed weights significantly higher than the check. Glenn wheat had the highest test weight.  
Most other varieties had test weights significantly lower than the check (any varieties with a test 
weight of 77.6 kg/hl or less).  No entries had yields that were statistically different from the 
check AC Barrie.  The new variety Vesper VB, in addition to the previously registered varieties 
Fieldstar VB, Goodeve VB, Shaw VB, Unity VB, and CDC Utmost VB, have resistance to wheat 
midge through the introduction of the Sm1 gene.  The varieties WR859CL and CDC Thrive 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 all varieties were later heading than the check 
variety AC Barrie (Table 14).  Minnedosa and CDC NRG003 were one day later to heading, 
statistically this was not significantly different than AC Barrie.  All other varieties were 
statistically later to heading than the check variety.  Entry GP047 was the latest to head being a 
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full seven days later than AC Barrie.  By maturity only, GP047 was statistically later maturing 
than AC Barrie.  The CWES entry Burnside was significantly taller than the check variety AC 
Barrie while entries Pasteur, CDC NRG003, Sadish, Minnedosa, AC Andrew, and HY985 were 
significantly shorter than the check.  Entry HY694 had significantly less lodging resistance than 
AC Barrie.  Due to the high coefficient of variation associated with final grain yield (CV = 25.37), 
yield differences are not deemed conclusive.  However, the check variety AC Barrie was the 
lowest yielding which is not unexpected.  Conversely, AC Barrie had the highest protein 
content, again not unexpected, all other entries protein content was significantly less than the 
check.  The two CWSWS varieties, Sadish and AC Andrew, had significantly lower seed weight 
compared to all other entries.  Entries NRG010, GP047, 5702 PR, and Conquer VB had seed 
weights similar to the check AC Barrie.  All remaining entries had seed weights significantly 
higher than the check.   Conquer VB, Pasteur, CDN Bison, and Burnside all had test weights 
similar to AC Barrie.  All remaining varieties had test weights significantly lower than the check.  
 
Durum Wheat (CWAD) 
Durum Wheat Regional trials were conducted at the CSIDC and CSIDC off-station sites.  Five 
new varieties were compared to the check Strongfield.  At the CSIDC site, one variety, Brigade, 
had yields significantly higher than the check Strongfield, no significant differences between 
entries occurred at the CSIDC off-station site (Table 15).  Days to heading were similar to the 
check for all varieties at both sites, with no significant differences occurring.  The check 
Strongfield was the earliest maturing variety at the CSIDC site, significantly earlier than Brigade, 
CDC Verona, and Eurostar.  No significant maturity differences were detected between varieties 
at the CSIDC off-station site, though Strongfield was numerically the earliest maturing variety.  
At CSIDC, Transcend, Brigade, and Eurostar were significantly taller than Strongfield, while at 
CSIDC off-station, Transcend, Brigade, and CDC Verona were significantly taller than the 
check.  Enterprise lodged to a greater extent than all other varieties at both sites.  No 
differences in protein content between varieties were found at CSIDC; Brigade and Eurostar 
had significantly lower protein and Transcend higher protein content than the check Strongfield 
at the CSIDC off-station location.  All varieties other than Enterprise had significantly higher 
seed weight compared to the check Strongfield at both trial locations.  CDC Verona had 
significantly lower test weight than Strongfield at both test locations. 
 
Soft White Wheat (CWSWS) 
Sixteen entries were evaluated at CSIDC, of which six were registered varieties and ten 
unregistered entries.  Entries 10A-104, SWS 417, 10B-07, and SWS 408 were significantly 
higher yielding than the check variety AC Andrew.  Entry 10B-11 had significantly lower yield 
(Table 16).    
 
AC Reed and Bhishaj were significantly earlier to heading than the check variety, all new 
unregistered entries were significantly later to heading than the check.  All unregistered entries, 
other than 10B-11, were taller than the check AC Andrew.  Only AC Nanda had significantly 
higher protein than the check AC Andrew, three entries; AC Meena, SWS 417, and 10B-07 had 
protein contents that were significantly lower.  In general, higher yielding entries had seed 
weights greater than the control variety, lower yielding entries had the lowest seed weights.  
The majority of entries had test weights greater than AC Andrew. 
 
Barley (2-Row and 6-Row) 
Results for the 2-row and 6-row barley trials are shown in Tables 17 and 18, respectively.  AC 
Metcalfe was used as the check for the 2-row trial and CDC Clyde was used as the check for 
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the 6-row barley trial.  The 2-row test consisted of 10 malt varieties, 11 feed varieties and five 
hulless varieties while the 6-row test consisted of eight malt varieties and four feed varieties. 
 
The 2-row trial entries McLeod (feed), Norman (malt), Cervesa (malt), and Enduro (hulless) had 
days to heading greater than the check variety AC Metcalfe (Table 17).  The feed varieties CDC 
Cowboy and FB205 were the tallest, while the feed variety McLeod was the shortest variety.  
Entries Taylor, CDC PolarStar, and Millhouse were significantly lower yielding than the control 
AC Metcalf while entries FB205, CDC Meridith, Norman, and CDC Landis had yields similar to 
the check, all remaining varieties had yields significantly higher than AC Metcalf.  CDC 
Kindersley was the highest yielding 2-row malt variety, Champion was the highest yielding 2-
row feed barley, Enduro the highest yielding hulless.  Only CDC Carter (feed) had seed size 
significantly lower than the check variety AC Metcalfe.  Entries CDC ExPlus, Norman, CDC 
Meridith, CDC Reserve, CDC Landis, Major, and CDC Kindersley variety had seed weight 
significantly the same as the check.  All remaining entries had seed weights significantly greater 
than the check.  Only the malt variety CDC Meridith had test weight lower than the check 
entries.  CDC Kindersley had the highest test weight of the malting entries, CDC Calder the 
highest in the feed, and HBO8304 the highest of the hulless (this entry scored the highest test 
weight of all entries).  The test weight of all hulless varieties was (excepting CDC Carter) 
significantly greater than most malt and feed varieties tested.  Protein content was significantly 
lower than the check variety AC Metcalfe for four malt varieties (CDC Reserve, CDC 
Kindersley, Cerveva, and Bentley), seven feed varieties (Major, CDC Cowboy, CDC Mindon, 
TRO7728, CDC Austenson, McLeod, and Champion) and three hulless varieties (Enduro, 
Taylor, and HBO8304).  All remaining entries had protein contents which were not significantly 
different from the check.  Protein content of all entries were higher than would be expected, 
likely a reflection of the lower yields attributed to in-season hail damage.  
 
In the 6-row trial, the feed variety Sundre was the highest yielding 6-row variety tested while the 
malt variety Celebration was the lowest 6-row variety tested (Table 18).  Celebration yielded 
significantly lower than entries Sundre, CDC Kamsack, AC Rosser, Steller ND, and BT584.  
Tradition was the earliest entry to flower significantly before all other entries other than AC 
Rosser, only a two-day difference in flowering was observed between all 6-row entries.  CDC 
Lauren was the latest to mature, one to three days later than all other entries.  BT584 and 
Steller ND exhibited the least lodging, all remaining entries, in general, exhibited far greater 
degrees of lodging.  BT584 was the shortest entry, CDC Lauren and Steller ND the tallest.  No 
entry had seed weights significantly different from the check entry Tradition.  CDC Anderson 
had the lowest seed weight, CDC Kamsack the highest.  The check variety Tradition had the 
highest test weight but was significantly different from only entries CDC Anderson, AC Rosser, 
and Chigwell.  Only entry CDC Kamsack had protein contents significantly lower than the check 
Tradition while entries Celebration and Legacy had significantly higher proteins than 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. 



Field & Forage Crops | 31 
 

 

Canada-Saskatchewan Irrigation Diversification Centre  |  Annual Review 2011-12  
 

 
 

 

 
 
 
  

Table 13.  Saskatchewan Variety Performance Group 2011 Irrigated CWRS Wheat Regional Variety Trial, CSIDC site. 

Variety 
Yield 

(kg/ha) 

Yield 
% of     

AC Barrie 
Heading 
(days) 

Maturity 
(days) 

Height 
(cm) 

Lodging 
1=erect; 

9=flat 
Protein 

(%) 

Seed 
Weight 
(mg) 

Test 
Weight 
(kg/hl) 

AC Barrie (BW661) 5600 100 53 98 98 2.7 15.8 35.7 78.2 

5603 HR (BW388) 6232 111 55 97 101 4.0 15.0 32.4 77.9 

CDC Kernen (BW881) 5997 107 53 97 98 2.3 15.8 35.3 77.1 

CDC Stanley (BW880) 5650 101 54 97 96 1.7 15.7 33.3 76.6 

CDC Thrive (PT575) 5913 106 54 95 101 1.3 15.4 35.3 77.4 

CDC Utmost VB
1
 (BW883) 5960 106 53 97 98 3.0 15.0 35.2 77.3 

Carberry (BW874) 5336 95 51 99 84 1.7 14.7 33.2 77.4 

Fieldstar VB
1
 (BW365) 5157 92 50 93 100 2.3 14.6 31.6 77.9 

Glenn (BW406) 5965 107 51 100 96 1.0 14.9 35.7 81.5 

Goodeve VB
1
 (BW841) 5900 105 52 94 101 1.7 16.1 36.5 76.1 

Muchmore (BW875) 5991 107 52 96 82 1.7 14.5 34.4 76.4 

Shaw VB
1
 (BW394) 5907 105 52 95 105 3.3 15.8 35.0 77.4 

Stettler (BW867 ) 6071 108 53 96 92 2.3 15.7 34.0 77.6 

Unity VB
1
 (BW362) 6161 110 51 95 98 4.0 14.9 33.2 78.8 

Waskada (BW357) 5682 101 50 94 100 4.3 15.4 35.3 78.4 

WR859CL (BW859) 5658 101 50 93 88 1.3 14.5 33.1 78.1 

Vesper VB
1
 (BW415) 5696 102 50 97 94 1.7 15.1 37.3 77.7 

BW423 5239 94 55 98 93 3.3 15.8 34.4 77.3 

BW433 4558 81 51 92 97 2.7 14.6 35.5 77.3 

BW429 5721 102 51 93 87 1.7 14.6 32.3 75.5 

BW878 6497 116 50 93 95 1.0 14.6 32.3 77.5 

BW901 5223 93 51 92 101 3.3 14.7 34.3 75.4 

HW024 4701 84 48 93 94 1.0 13.2 30.7 77.4 

PT580 5286 94 53 94 96 4.3 14.9 32.1 77.6 

LSD (0.05) 1090  1.9 4.1 5.2 2.3 1.1 1.4 0.6 

CV (%) 11.7  2.3 2.6 3.3 59 4.4 2.5 0.5 

1
 Varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%).  Refuge varieties to be used 

include Harvest for CDC Utmost VB, AC Intrepid for Goodeve VB, AC Domain for Shaw VB and  Waskada for Unity VB and 
Fieldstar VB. 
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Table 14.  Saskatchewan Variety Performance Group 2011 Irrigated High Yield Wheat Regional Variety Trial, CSIDC site. 

 

Variety 
Yield 

(kg/ha) 

Yield        
% of       

AC Barrie 
Heading 
(days) 

Maturity 
(days) 

Height 
(cm) 

Lodging 
1=erect; 

9=flat 
Protein 

(%) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

Canada Western Red Spring (CWRS) 

AC Barrie (BW661) 4483 100 52 98 95 2.0 15.6 35.0 77.7 

Canada Prairie Spring – Red (CPS-R) 

5702PR (HY977) 7450 166 54 98 92 1.3 13.6 35.3 74.6 

Conquer VB
1
 (HY682) 6588 147 57 99 94 1.3 13.6 35.7 78.2 

HY694 4685 105 54 99 91 3.7 13.6 42.2 76.0 

HY985 5870 131 55 98 85 2.0 14.2 39.4 76.4 

Canada Western Soft White Spring (CWSWS) 

AC Andrew (SWS241) 5133 114 56 100 86 1.0 11.6 32.5 73.4 

Sadash (SWS349) 7125 159 56 98 87 1.0 11.0 30.8 74.8 

Canada Western Extra Strong (CWES) 

Burnside (ES54) 5709 127 57 97 109 2.7 14.8 38.8 76.8 

CDN Bison (ES101) 5655 126 54 98 91 2.7 14.4 38.7 77.2 

Canada Western General Purpose (CWGP) 

Minnedosa (GP018) 4903 109 53 97 87 1.7 12.9 38.1 75.5 

Pasteur (GP032) 6068 135 57 100 88 1.3 12.9 37.2 77.6 

CDC NRG003 
(GP003) 

5648 126 53 99 87 3.0 13.4 39.6 74.8 

NRG010 (GP010) 6333 141 56 100 90 2.3 12.4 35.0 75.1 

GP047 6866 153 59 102 96 2.3 11.8 35.3 74.9 

LSD (0.05) 2510  1.2 3.0 7.1 1.5 0.4 1.8 1.0 

CV (%) 25.4  1.3 1.8 4.7 43 1.9 2.9 0.8 

1
 Varietal blend - wheat midge tolerant variety with Sm1 gene (90%) + refuge variety (10%).  Refuge varieties to be used 

include Burnside for Glencross VB and 5701PR for Conquer VB. 
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Table 15.  Saskatchewan Variety Performance Group 2011 Irrigated CWAD Wheat Regional Variety Trial. 

 
Variety 

 
Yield 

(kg/ha) 

Yield 
% of 

Strongfield 

 
Heading 
(days) 

Maturity 
(days) 

 
Height 
(cm) 

Lodging 
1=erect; 

9=flat 
Protein 

(%) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

CSIDC site 

Strongfield (DT712) 5965 100 56 95 88 1.0 14.7 35.8 76.9 

Brigade (DT773) 6635 111 57 99 96 1.0 13.9 38.8 77.8 

CDC Verona (DT540) 6331 106 57 97 89 1.0 15.0 38.2 73.7 

Enterprise (DT787) 5859 98 56 96 89 3.0 14.5 35.6 77.1 

Eurostar (DT776) 6451 108 56 97 94 1.3 14.1 38.4 78.5 

Transcend (DT801) 6314 106 56 97 100 1.0 14.9 38.1 77.6 

LSD (0.05) 544 - NS
1
 1.9 5.4 0.4 NS

1
 1.9 2.2 

CV  (%) 4.8 - 1.9 1.1 3.2 17 5.0 2.8 1.6 

CSIDC off-station site 

Strongfield (DT712) 5572 100 57 99 89 1.0 14.8 32.5 77.0 

Brigade (DT773) 5751 103 58 101 96 1.0 14.5 37.0 76.7 

CDC Verona (DT540) 5973 107 57 100 93 1.0 14.8 36.2 76.3 

Enterprise (DT787 5930 106 57 101 92 2.3 15.0 33.5 77.3 

Eurostar (DT776) 5746 103 57 101 92 1.0 14.5 35.8 78.2 

Transcend (DT801) 5522 99 57 101 95 1.0 15.1 36.1 76.8 

LSD (0.05) NS
1
 - NS

1
 NS

1 
3.7 0.4 0.2 2.0 0.7 

CV (%) 4.9 - 1.0 1.3 2.2 19 0.9 3.1 0.5 

1
 Not Significant 
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Table 16.  2011 Soft White Spring Wheat Irrigated Coop Variety Trial, CSIDC site. 

 
 
Variety 

 
Yield 

(kg/ha) 

Yield 
% of 

AC Andrew 

 
Heading 
(days) 

 
Height 
(cm) 

Protein 
(%) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

AC Andrew (SWS241) 6855 100 54 92 11.9 32.1 73.2 

AC Meena (SWS234) 6859 100 54 91 11.5 30.2 73.7 

AC  Nanda (SWS179) 6440 94 57 94 12.7 33.0 76.9 

AC Reed (SWS87) 6411 94 50 86 11.9 28.4 73.1 

Bhishaj (SWS285) 6999 102 51 93 12.1 31.5 73.2 

Sadash (SWS349) 6756 99 55 91 11.6 30.0 74.6 

SWS408 7497 109 55 106 11.9 35.0 74.3 

SWS410 7189 105 54 100 12.2 33.9 73.6 

SWS417 7760 113 56 94 11.5 33.3 75.7 

09A-118 7359 107 57 97 11.6 32.5 76.4 

09B-20 6522 95 58 102 12.2 30.2 75.0 

10A-104 8050 117 57 99 11.8 38.5 77.3 

10B-07 7681 112 57 95 11.4 32.6 75.7 

10B-11 6331 92 57 88 12.2 28.9 74.5 

10B-22 6573 96 57 96 11.8 33.8 75.2 

10B-24 7298 106 57 95 11.9 34.9 73.4 

LSD (0.05) 516  0.7 3.7 0.4 1.9 1.0 

CV (%) 5.2  0.9 2.8 2.3 4.2 1.0 
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Table 17.  2011 Saskatchewan Variety Performance Group Irrigated 2-Row Barley Regional Variety Trial, CSIDC site. 

 
Variety 

 
Yield 

(kg/ha) 

Yield 
% of          
AC 

Metcalfe 
Heading 
(days) 

 
Height 
(cm) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

Protein 
(%) 

Malt 

AC Metcalfe (TR232) 5689 100 57 91 40.0 65.3 14.6 

Bentley (TR05669) 6617 116 59 94 43.9 65.0 13.1 

Cerveza (TR06294) 6733 118 63 84 44.6 65.7 13.2 

CDC Landis (TR05102) 5752 101 62 89 41.0 66.3 14.0 

CDC Meredith (TR05104) 5878 103 61 87 40.7 63.2 13.9 

CDC Reserve (TR05912) 5317 93 60 90 40.8 65.6 13.6 

Merit 57 (TR05911) 5670 100 59 88 39.4 64.6 14.0 

CDC PolarStar (TR06918) 4782 84 59 90 39.4 64.3 15.3 

Norman (TR05915) 5803 102 64 86 40.7 65.9 15.0 

CDC Kindersley (TR07114) 6779 119 62 89 42.6 67.7 13.5 

Feed 

Busby (TR06673) 6186 109 57 100 44.6 66.5 14.4 

CDC Austenson (TR06389) 6852 120 60 90 44.4 67.6 13.1 

CDC Cowboy (FB201) 6434 113 57 105 50.0 67.6 13.7 

CDC Mindon (TR04378) 6835 120 61 87 45.6 66.9 13.6 

Champion (TR04719) 7913 139 61 86 47.6 68.9 12.5 

McLeod  (TR710) 7678 135 66 81 47.6 67.3 12.9 

Gadsby (TR08684) 6658 117 58 89 49.4 65.4 14.2 

Major (TR06297) 6677 117 57 86 42.2 64.4 13.8 

TR07728 7446 131 59 91 46.2 67.4 13.2 

FB205 6062 107 57 107 51.4 67.5 14.9 

CDC Carter (HB390) 6302 111 60 89 34.9 78.8 14.7 

Hulless 

CDC ExPlus (HB402) 5649 99 57 93 40.4 78.5 13.0 

Enduro (HB813) 6547 115 63 83 44.7 80.4 13.5 

HB08304 6326 111 58 93 43.2 81.6 11.8 

Millhouse (HB109) 4800 84 60 95 37.4 76.1 14.8 

Taylor (HB705) 4750 83 61 89 38.6 76.7 13.1 

LSD (0.05) 809  5.7 4.1 2.6 1.7 0.8 

CV (%) 7.9  5.8 2.8 3.7 1.5 3.4 
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Table 18.  2011 Saskatchewan Variety Performance Group Irrigated 6-Row Barley Regional Variety Trial, CSIDC site. 

 
Variety 

 
Yield 

(kg/ha) 

Yield 
% of 

Tradition 

 

Heading 
(days) 

Height 
(cm) 

Maturity 
(days) 

Lodge 
rating 

(1=erect; 
9=flat) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

Protein 
(%) 

Malt 

Legacy (BT950) 6112 94 57 89 88 7.3 34.6 63.1 14.7 

CDC Kamsack (SR410) 7009 108 56 87 89 7.0 38.7 64.4 13.4 

CDC Laurence (BT493) 6256 96 57 94 91 7.7 37.9 63.1 14.3 

CDC Mayfair (SR412) 6359 98 56 86 88 7.0 35.4 63.3 14.2 

Celebration (BT980) 5473 84 56 90 88 7.7 34.2 63.9 15.2 

Stellar ND (BT984) 6694 103 56 93 90 4.7 37.4 64.4 13.9 

Tradition (BT954) 6487 100 55 89 88 6.0 36.1 64.7 14.1 

CDC Anderson  (SR425) 5846 90 56 91 88 6.7 33.2 61.7 14.1 

Feed 

AC Rosser (BT377) 6902 106 55 88 88 6.7 36.1 60.9 13.9 

Chigwell (BT577) 6150 95 56 89 89 7.0 34.7 60.5 13.9 

Muskwa (BT584) 6646 102 57 81 89 4.7 36.8 64.2 13.9 

Sundre (BT566) 7077 109 57 91 90 7.7 37.5 63.8 14.2 

LSD (0.05) 1088  0.8 5.3 1.2 1.4 3.7 1.7 0.6 

CV (%) 10.0  0.9 3.6 0.8 12.5 6.1 1.6 2.4 
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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 2011 at CSIDC. 
Treatments consisted of selected barley, oat, and triticale varieties.  A seeding rate of 300 
seeds/m2 was used for all crops.  Separate trials were established for each crop.  All plots 
received 100 kg N/ha as 46-0-0 pre-plant broadcast and incorporated, and 45 kg P2O5/ha as 
12-51-0 as a sideband 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 and Triticale - Assert 
(imazamethabenz) + Broadband (pinoxaden + florasulam) + MCPA ester; Oat - Buctril M 
(bromoxynil/MCPA ester).  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 forage oat trial was cancelled due to the inability of removing a very high population of wild 
oat from the tame oat plots. 
 
The trials were seeded on May 16 and harvested at the early milk growth stage for triticale and 
the soft dough growth stage for barley and oats.   
 
Barley 
Barley treatments consisted of fourteen varieties representing three types: malt (4), feed (5), 
and forage (5).  Highest forage dry matter yield was obtained for CDC Cowboy, a 2-row, rough 
awned, normal height forage barley.  The lowest forage yield was obtained for Tradition, a 6-row 
smooth awned, normal height malt type barley variety and Chigwell, a 6-row smooth awned 
normal height feed type barley variety (Table 19).  Overall, barley forage dry matter yield for all 
varieties tested was relatively low ranging from 12,001 to 16,247 kg/ha.  
 
Plant height ranged from a high of 98.5 cm for CDC Cowboy (2-row forage) to a low of 79.0 cm 
for Champion (2-row 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 80-90 cm. 
 
Days to first head emergence varied from 53 to 62 days for the barley varieties tested; while, 
days to the soft dough growth stage was 73 days for all varieties. 
 
Lodging resistance of the majority of the barley varieties tested was good.  Binscarth (6-row 
forage) exhibited the greatest degree of lodging, however, not to a degree which would have 
interfered with plant development or harvest management. 
 
Forage quality analysis for the barley varieties tested indicated that the feed barley variety AC 
Austenson and the forage barley variety Stockton had the best combination of CP, low ADF and 
high TDN (forage quality indicators) desirable for feed. 
 
Triticale 
Triticale treatments consisted of seven varieties.  Two of the varieties, Bunker and Tyndal, had 
reduced awns.  Highest forage dry matter yield was produced by Pronghorn while the lowest 
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forage yield was produced by Viking (Table 20).  However, dry matter yield differences were not 
significant among the triticale varieties tested.  Overall, triticale forage dry matter yield for all 
varieties tested ranged from 14,137 to 18,821 kg/ha.   
 
Plant height ranged from a high of 135 cm for Comet to a low of 99 cm for AC Ultima.  There 
were significant plant height differences between triticale varieties. 
 
Days to first head emergence varied from 52 to 55 days for the triticale varieties tested.  All 
varieties reached the milk growth stage within 85-88 days after planting. 
 
All triticale varieties tested had relatively low lodge rating scores.  The low lodge rating scores 
were 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 Banjo, Bunker, 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. 

 

 

Table 19.  Agronomic data for the 2011 Irrigated Barley Forage Trial. 

Variety 

2 
or 
6 

row 
Awn 

Type
1
 Straw

2
 

Dry 
Matter 
Yield 

(kg/ha) 
Height 
(cm) 

Head 
Emergence 

(days) 

Soft 
Dough 
(days) 

Lodge 
rating 

(1=erect; 
9=flat) 

Forage Quality Analysis
3
 

% 

CP 

% 

NDF 

% 

ADF 

% 

TDN 

Malt             

Bentley 2 R N 13943 93 53 73 1.0 6.09 70.18 46.97 54.70 

Newdale 2 R N 15653 81 62 73 1.0 8.53 63.51 40.48 57.94 

CDC Laurence 6 S N 13131 91 53 73 1.0 6.11 68.65 46.41 54.98 

Tradition 6 S N 12001 87 53 73 1.0 5.83 73.30 49.00 53.68 

Feed             

CDC Austenson 2 R N 15230 83 60 73 1.0 8.64 62.23 39.45 58.46 

Champion 2 R N 14884 79 53 73 1.0 7.53 63.78 37.21 59.57 

AC Rosser 6 S N 14165 80 53 73 1.0 7.41 66.68 44.91 55.73 

Chigwell 6 S N 12440 86 53 73 1.0 6.33 67.36 42.55 56.91 

Sundre 6 S N 15638 90 54 73 1.3 7.58 64.02 42.43 56.97 

Forage             

CDC Cowboy 2 R N 16247 99 55 73 1.5 7.60 63.81 42.03 57.16 

Stockford 2 A/H N 13039 83 53 73 1.0 8.46 60.98 36.73 59.82 

AC Ranger 6 S N 13072 82 53 73 1.0 8.43 65.47 41.72 57.32 

Binscarth 6 R N 15404 92 53 73 1.8 6.66 68.84 42.09 57.14 

Desperado 6 SS N 14812 92 54 73 1.0 7.04 66.72 44.14 56.11 

LSD (0.05) 2278 4 1.5 NS
3
 0.4     

CV (%) 11.2 3.3 1.9 0.3 28.4     

1
 R = Rough; S = Smooth; SS = Semi-Smooth; A/H = Awnless/Hooded 

2
 N = Normal; SD = Semi-Dwarf 

3
 Not Significant 

4 
CP = Crude Protein; NDF = Neutral Detergent Fibre; ADF = Acid Digestible Fibre; TDN = Total Digestible Nutrients 
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Table 20.  Agronomic data for the 2011 Irrigated Triticale Forage Trial. 

Variety 

Dry 
Matter 
Yield 

(kg/ha) 
Height 
(cm) 

Head 
Emergence 

(days) 

Late 
Milk 

(days) 

Lodging 
1=erect; 

9=flat 

Forage Quality Analysis
3 

% 

CP 

% 

NDF 

% 

ADF 

% 

TDN 

AC Ultima 15989 99 52 85 1.3 6.94 66.15 41.57 57.40 

Banjo 17969 113 55 87 1.0 5.53 66.61 37.19 59.59 

Bunker
1 

16223 120 53 87 2.0 6.81 61.89 38.84 58.76 

Comet 17881 136 52 87 2.8 7.28 66.72 42.57 56.90 

Pronghorn 18821 112 54 88 3.0 7.00 63.96 38.76 58.80 

Tyndal
1 

15726 104 53 87 2.3 6.09 68.84 46.83 54.77 

Viking 14137 128 53 87 3.8 6.59 69.88 44.41 55.98 

LSD (0.05) NS
2 

6.9 0.9 0.9 1.9     

CV (%) 14.8 4.0 1.1 0.7 55     

1
 Reduced Awns 

2
 Not Significant 

3
 CP = Crude Protein; NDF = Neutral Detergent Fibre; ADF = Acid Digestible Fibre; TDN = Total Digestible Nutrients 
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Durum Wheat Historical Trial 
 

Funded by Agriculture and Agri-Food Canada, AESB 
and Semi-Arid Prairie Agricultural Research Centre 

 
Co-investigator:  Dr. A. Singh, AAFC SPARC, Swift Current 

 

Durum wheat was introduced as a crop into western Canada in the late 1800’s using varieties 
from Russia, Africa, and the United States.  The first variety developed in Canada, Stewart 63, 
was released in 1963 from the wheat breeding program at the University of Saskatchewan.  
Production of durum wheat increased substantially in the 1960’s because of a stem rust 
epidemic in western Canada.  Durum wheat was less susceptible to stem rust than bread wheat 
varieties available at that time. 

 

Stewart 63 was of poor quality by today’s standards, having weak gluten, low yellow pigment 
content and poor pasta texture.  Markets drove the breeding process to improve development of 
Canadian durum wheat varieties with higher yellow pigment levels and stronger gluten content.  
As a result of this effort, many new varieties have been developed exhibiting improvements in 
agronomic performance, disease resistance, and processing quality subsequent to the 
registration of Stewart 63 in 1963 to the present.  As well, with the introduction of proposed 
limits on cadmium concentration in food products in the 1990’s, varieties were developed that 
had low cadmium concentration.  AC Strongfield was the first durum wheat registered with 
reduced cadmium uptake.  All durum wheat varieties registered since AC Strongfield have 
reduced cadmium uptake, a requirement of the durum wheat variety development process in 
western Canada. 

 

Many of the differences in durum wheat variety performance from those varieties first introduced 
to western Canada to the latest varieties released from the various breeding programs have not 
been tested in side-by-side trials but rather through inference in comparison to a common 
check.  A true comparison to show what progress has been made in durum wheat variety 
development in western Canada can only be done by conducting a variety performance trial that 
includes the range in varieties developed over the years since durum wheat breeding began in 
western Canada.  Therefore, the objective of this trial was to measure the performance under 
intensive management conditions of durum wheat varieties originally introduced to western 
Canada from other countries along with an historical collection of durum wheat varieties 
developed in western Canada from 1963 to the present.  

 

The Durum Wheat Historical Trial was established in the spring of 2011 at the CSIDC.  Thirty-
two durum wheat varieties were compared for their agronomic performance under intensive 
irrigated production.  The treatments were arranged in a randomized complete block design and 
replicated three times.  The trial was seeded on May 12.  Plot size was 1.5 m x 4.0 m.  All plots 
received 100 kg N/ha as 46-0-0 pre-plant broadcast and incorporated and an additional 22 kg 
N/ha with 45 kg P2O5/ha as 12-51-0 as a sideband application during the seeding operation.  
Weed control consisted of a post-emergent application of Assert (imazamethabenz) + 
Broadband (pinoxaden + florasulam) + MCPA ester supplemented by 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 direct cutting the entire plot with a 
small plot combine when the plants were dry enough to thresh and the seed moisture content 
was <20%. 
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Heavy precipitation events in July caused temporary flooding in parts of the trial.  The wet 
conditions lead to an ideal situation for the establishment of disease and, as a result, many 
varieties developed disease symptoms on the leaves, stems, and heads.   

 

Differences were observed among the varieties (Table 21).  The older introduced varieties 
Arnautka, Mindum, Golden Ball, Stewart 63, and Pelissier showed slightly longer time to head 
emergence (59-62 days) as compared to the newer varieties (55-57 days).  As well, Arnautka, 
Kubanka, Mindum, and Stewart 63 were taller than all other entries.  Quilafen was the shortest 
variety.  Lodge rating was not taken because all varieties lodged extensively due to a 
combination of hail and heavy rainfall events.  Newer varieties tended to have higher yield.  No 
varieties had yield significantly greater than AC Strongfield (considered to be the durum check 
variety).  Brigade produced the highest overall yield.  Eight varieties had yield significantly less 
than AC Strongfield with all but one of them being from varieties prior to 1970. 

 

Protein content ranged from 14 to 16%.  Strongfield had the highest protein as well as one of 
the lowest seed size.  Seed size ranged from 41 to 65 gm per 1000 kernals.  In general, older 
varieties tended to have lower seed weights. 
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Table 21.  2011 Durum Wheat Historical Variety Trial. 

Variety 

Year of 
Registration/ 
Introduction 

Breeding 
Organization or 

country of origin
1 

Heading 
(days) 

Height 
(cm) 

Protein 
(%) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

Yield 
(kg/ha) 

Arnautka 1856 Russia 59 115 14.9 45.6 74.4 4101 

Kubanka ~1900 Russia 57 115 14.2 55.4 74.4 3627 

Mindum 1917 USA 59 108 15.0 41.4 74.5 4401 

Golden Ball 1926 South Africa 61 102 15.9 44.6 68.3 1703 

Pelissier 1929 Algeria 62 110 15.4 52.9 74.1 3889 

Ramsey 1956 USA 57 109 15.1 42.8 74.8 4028 

Lakota 1960 USA 56 106 15.0 40.9 74.8 5100 

Stewart 63 1963 U of S 61 121 14.4 63.8 78.0 4116 

Hercules 1969 AAFC/CRC 55 93 15.2 59.3 74.7 3929 

Quilafen 1970 Chile 57 65 14.4 49.4 69.0 3364 

Wascana 1970 AAFC/SPARC 55 103 15.3 45.7 74.7 5715 

Wakooma 1971 AAFC/SPARC 56 100 15.7 44.0 74.9 4635 

Macoun 1974 AAFC/SPARC 57 97 13.9 46.4 73.7 5697 

Coulter 1975 AAFC/CRC 55 95 15.2 54.5 74.7 4776 

Medora 1982 AAFC/CRC 55 100 14.6 55.8 75.4 4926 

Arcola 1983 U of S 56 97 15.0 51.6 73.2 5469 

Kyle 1985 AAFC/SPARC 57 105 15.5 46.7 76.3 5720 

Sceptre 1985 U of S/CDC 57 93 14.7 63.1 74.8 5737 

Plenty 1986 U of S/CDC 57 100 15.6 56.0 74.7 5481 

AC Melita 1994 AAFC/CRC 55 98 14.6 56.0 75.3 5078 

AC Morse 1996 AAFC/CRC 55 91 14.8 62.9 74.5 4913 

AC Avonlea 1997 AAFC/SPARC 56 91 15.9 44.3 73.5 5460 

AC Navigator 1998 AAFC/SPARC 57 80 14.3 57.6 76.0 5613 

AC Pathfinder 1998 AAFC/SPARC 55 93 14.1 65.2 76.1 4953 

AC Napoleon 2001 AAFC/CRC 56 95 14.6 59.0 74.7 5339 

Strongfield 2003 AAFC/SPARC 56 92 16.0 42.8 74.5 5430 

Commander 2004 AAFC/SPARC 57 79 14.3 59.2 73.6 6087 

CDC Verona 2008 U of S/CDC 56 95 15.3 59.8 75.6 5789 

Brigade 2008 AAFC/SPARC 58 96 14.7 49.4 76.9 6293 

Eurostar 2008 AAFC/SPARC 58 94 15.2 58.0 77.4 6100 

Enterprise 2009 AAFC/SPARC 57 86 16.0 53.4 74.6 4614 

DT801 2010 AAFC/SPARC 56 98 15.2 60.6 75.9 5009 

LSD (0.05) 1.5 6.5 0.7 17.8 1.3 1243 

CV (%) 1.6 4.1 3.0 20.9 1.1 15.5 

1
 U of S = University of Saskatchewan; AAFC = Agriculture & Agri-Food Canada; CRC = Cereal Research Centre; SPARC = 

Semiarid Prairie Agricultural Research Centre; CDC = Crop Development Centre.
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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 2011 at CSIDC.  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 sideband 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 19.  Fertilizer was broadcast and incorporated prior to seeding at 
a rate of 100 kg N/ha as Urea (46-0-0).  As well, phosphorus fertilizer was sideband applied at a 
rate of 60 kg P2O5/ha as 12-51-0 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.   
 
Grain Corn 
Eight grain corn hybrids from four companies were tested with CHU maturity rating varying from 
2,100 to 2,350 (Table 22).  Plant stand ranged from 68,137 to 80,392 plants/ha exceeding the 
targeted plant population of 59,000 plants/ha.  Days to 10% anthesis (range: 72-79 days), days 
to 50% silking (range: 77-84 days) and grain yield @ 15.5% moisture content (range: 4,849 – 
6,108 kg/ha).  Hybrids with lower CHU maturity rating tended to have the higher yields.  Corn 
grain test weight ranged from a low of 67.0 kg/hl to a high of 74.6 kg/hl but showed no specific 
trend in relation to CHU maturity rating or grain yield.  There was no consistent pattern between 
yield and seed weight. 
 
Silage Corn 
Eighteen silage corn hybrids from four companies were tested with CHU maturity rating varying 
from 2100 to 2400 (Table 23).  Plant stand ranged from 75,245 to 95,343 plants/ha exceeding 
the targeted plant population of 74,000 plants/ha.  Days to 10% anthesis (range: 74-82 days) 
and days to 50% silk (range: 78-87 days) showed a general trend of increasing as the CHU 
rating increased.  Dry yield (range: 13.1-17.0 t/ha) showed no trend in relationship to CHU 
maturity rating.  Moisture content at harvest was below the recommended range of 55-65%. 
 
Results from these trials are posted on the Alberta Corn Committee website at  
www.albertacorn.com. 

http://www.albertacorn.com./
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Table 22.  Alberta Corn Committee 2011 Irrigated Grain Corn Hybrid Performance Trial, CSIDC site. 

 

 

Company 

 

 

Hybrid 

CHU 

Maturity 
Rating 

Plant 
Stand 

(#/ha) 

10% 
Anthesis 
(days) 

50% 
Silking 
(days) 

Harvest 
Grain 

Moisture 
(%) 

Yield 

@ 15.5% 
Moisture 
(kg/ha) 

Seed 
Weight 

(g/1000) 

Test 
Weight 
(kg/hl) 

Monsanto DKC26-79 2150 77206 74 78 14.5 5611 181 70.3 

 DKC27-54 2200 80147 74 79 14.3 5319 154 71.3 

Pioneer 39D95 2150 73775 76 81 14.0 5408 147 67.1 

 39M26 2100 75735 72 77 14.5 5897 167 74.6 

 P7213R 2050 74510 73 77 13.7 6027 153 72.8 

 P7443R 2100 80392 77 80 13.2 6108 136 68.2 

Hyland Seeds HL R208 2200 75490 75 78 14.1 5488 173 69.9 

 HL 3085 2350 68137 79 84 14.5 4849 153 67.0 

LSD (0.05) NS
1
 1.2 1.6 0.7 735 13.7 1.1 

CV (%) 7.8 1.1 1.3 3.2 9.0 5.9 1.0 

1
 Not Significant 

 
            

 

 

 

Table 23.  Alberta Corn Committee 2011 Irrigated Silage Corn Hybrid Performance Trial, CSIDC site. 

 
Company Hybrid 

CHU 
Maturity 
Rating 

Plant 
Stand 
(#/ha) 

10% 
Anthesis 
(days) 

50% 
Silking 
(days) 

Dry 
Yield 
(t/ha) 

Harvest 
Whole Plant 

Moisture 
(%) 

Hyland HL 3085 - 89216 80 84 15.1 53.13 

 Baxxos RR 2250 92402 74 78 15.0 50.97 

Elite Fusion RR 2200 95343 78 81 17.0 49.37 

 X4721 - 84069 78 81 14.9 53.43 

Monsanto DKC26-79 2150 95098 75 78 15.0 49.40 

 DKC27-54 2175 90932 76 82 13.4 50.43 

 DKC30-20 2325 93873 81 84 15.1 51.48 

Pickseed SilEx BtRR 2200 93628 78 82 16.3 52.94 

 2219RR 2200 87745 80 84 15.0 53.55 

 2304RR 2150 91422 76 82 14.6 53.39 

Pioneer 39B90 2200 93382 77 82 15.7 46.34 

 39D95 2150 87010 76 81 13.7 48.30 

 39F60 2250 75245 77 82 13.1 47.47 

 39V05 2350 89216 77 82 14.6 46.57 

 P7443R 2100 87745 76 81 15.1 40.73 

BrettYoung X0425 2100 92157 76 80 15.1 47.74 

Syngenta N12R-3000GT 2400 89216 82 87 16.0 54.91 

 N08N-GT/CB/LL 2350 90686 78 84 14.5 55.23 

LSD (0.05) 8078 1.1 1.9 1.4 3.3 

CV (%) 6.3 1.0 1.7 6.4 4.6 

1
 Not Significant 
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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. 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 2011 at the 
CSIDC and CSIDC off-station sites.  The trials were established on May 25.  Seventeen 
dry bean varieties consisting of five market classes (pinto, navy, black, pink, yellow) 
were evaluated (Tables 25 and 26).  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 soil incorporated application of granular Edge 
(ethalfluralin) in the fall of 2010 at  the CSIDC site and a spring application at the CSIDC 
off-station site 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) 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 
cutting the entire plot with a small plot combine when the plants were dry enough to 
thresh and the seed moisture content was <20%. 
 
Yields were variable between the two sites.  Generally, yields were higher at the CSIDC 
off-station site compared to the CSIDC site.  At the CSIDC site, AC Winmor pinto bean 
and 2171-2 pink bean produced the highest yields, significantly higher yielding than the 
check CDC Pintium (Table 24).  CDC WM-2, AC Island, and Winchester pinto bean and 
CDC Sol yellow bean produced the lowest yields but not significantly lower yielding than 
the check CDC Pintium.  At the CSIDC off-station site, yields were higher than the on-
station site but had a high degree of variability in plant stand (Table 25).  Consequently, 
no significant yield differences were able to be determined between entries.   
 
Seed size varied among bean market classes and among varieties within a market 
class.  Seed size was greater for the yellow, pinto, and pink market class compared to 
the navy and black market classes.  The yellow bean entry CDC Sol had the largest 
seed size.  The navy bean variety OAC 05-1 had the smallest seed size.  Seed size was 
similar between CSIDC off-station site and the CSIDC site for the four market classes 
tested.  
 
The bean entries flowered within a range of 50-60 days at the CSIDC site and 47-62 
days at the CSIDC off-station site.   
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The dry bean varieties ranged in height from 36-50 cm at the CSIDC site and from 27-45 
cm at the CSIDC off-station site.   
 
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. 
 
 
 

 
 

Table 24. 2011 Saskatchewan Irrigated Dry Bean Narrow Row Regional Variety 
Trial, CSIDC site. 

Variety 
Yield 

(kg/ha) 
Seed weight 

(mg) 
Flower 
(days) 

Height 
(cm) 

Pinto 

CDC Pintium 1879 337 52 43 

AC Ole 2107 358 58 47 

CDC WM-2  1592 374 50 44 

AC Island 1616 337 50 50 

Mariah 2223 346 60 45 

Winchester 1747 328 51 52 

AC Winmor 2453 369 57 49 

Black 

CDC Jet 2115 199 60 50 

Carman Black (BK05-009) 2068 210 57 45 

CDC Blackcomb 1973 180 55 42 

Navy 

Envoy 2252 184 55 38 

1190m-13 2125 170 50 43 

OAC 05-1 2312 160 54 39 

OAC Lightning 1827 198 56 50 

Skyline 1993 171 56 39 

Pink 

2171-2 2514 337 52 40 

Yellow 

CDC Sol  1717 423 50 36 

LSD (0.05) 344 14.0 3.1 5.4 

CV (%) 10.1 3.1 3.4 7.4 
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Table 25.   2011 Saskatchewan Irrigated Dry Bean Narrow Row Regional Variety Trial, 
CSIDC off-station. 

 
Variety 

Yield 
(kg/ha) 

Seed weight 
(mg) 

Flower 
(days) 

Height 
(cm) 

Pinto 

CDC Pintium 2581 343 51 34 

AC Ole 3314 408 55 43 

CDC WM-2  3681 390 47 44 

AC Island 3358 370 51 44 

Mariah 3039 362 57 45 

Winchester 2808 346 49 44 

AC Winmor 3120 376 56 43 

Black 

CDC Jet 3044 205 62 38 

Carman Black (BK05-009) 3743 213 58 39 

CDC Blackcomb 3913 185 56 35 

Navy 

Envoy 2489 190 55 27 

1190m-13 2977 189 55 40 

OAC 05-1 2584 159 55 34 

OAC Lightning 2468 192 58 41 

Skyline 1918 174 57 27 

Pink 

2171-2 2493 329 51 28 

Yellow 

CDC Sol  2200 412 47 30 

LSD (0.05) - 14.4 2.3 6.7 

CV (%) 23.4 3.1 2.5 10.8 
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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 2011 at CSIDC and CSIDC off-station sites.   
 
In both Narrow Row and Wide Row trials, twelve dry bean varieties consisting of five 
market classes (pinto, black, great northern, small red, and yellow) were evaluated 
(Tables 26, 27, 28, and 29).  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.  
The trials were established on May 25.  Weed control consisted of a fall incorporated 
application of granular Edge (ethalfluralin) in the fall of 2010 at the CSIDC site and a 
spring application at the CSIDC off-station site 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) 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.  
 
Narrow Row 
In the Narrow Row regional trials, the bean varieties flowered within a range of 47-57 
days at both the CSIDC site (Tables 26) and the CSIDC off-station site (Table 27).  Plant 
height tended to be lowest for the yellow bean varieties at both locations.  Yield varied 
between the two sites and among the varieties within each site.  Medicine Hat and AC 
Island pinto bean were the highest yielding variety while CDC Sol yellow bean was the 
lowest yielding variety at the CSIDC site.  AC Black Diamond and AC Black Violet black 
bean, AC Island and Medicine Hat pinto bean were the highest yielding varieties while 
CDC Sol yellow bean was the lowest yielding variety at the CSIDC off-station site.  At 
the CSIDC site, AC Black Violet, black bean and Arikara Yellow and CDC Sol had yield 
significantly lower than the check variety CDC WM-2.  At the CSIDC off-station site, AC 
Island and Medicine Hat pinto bean as well as AC Black Diamond and AC Black Violet 
black bean had yield significantly greater than the check CDC WM-2 while Arikara 
Yellow and CDC Sol yellow bean had yield significantly less than the check CDC WM-2.  
Seed weight was generally highest for the yellow classes and lowest for the black 
market class at both locations.  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 47-57 days 
at both sites (Tables 28 and 29).  At the CSIDC site, Medicine Hat (pinto), AC Polaris 
(great northern), AC Black Violet, and AC Black Diamond (black) were significantly later 
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to flower than the check WM-2, all other varieties flowered in 47 days as did WM-2.  At 
the CSIDC off-station location, AC Resolute, L06E613 (both great northern), Arikara 
Yellow, and CDC Sol (both yellow) and AC Redbond (small red) all flowered significantly 
before the check WM-2, while AC Black Violet was significantly later flowering.  At both 
locations, the yellow bean varieties Arikara Yellow and CDC Sol were significantly 
shorter in plant height compared to the check.  At the CSIDC site, L06E613 (great 
northern) and Redbond (small red) were significantly taller than the check WM-2, at the 
CSIDC off-station trial, the two yellow bean varieties, Arikara Yellow and CDC Sol, and 
the black bean variety AC Black Diamond were shorter than the check.  Yield varied 
between the two sites and among the varieties within each site.  At the CSIDC location, 
black bean varieties AC Black Diamond and AC Black Violet, pinto bean varieties AC 
Island and Medicine Hat, the great northern entry L06E613 and the small red variety 
Redbond were significantly higher yielding then the check WM-2, while the two yellow 
bean varieties Arikara Yellow and CDC Sol were significantly lower yielding.  At the 
CSIDC off-station site, the yellow bean variety CDC Sol was significantly lower yielding 
than the check WM-2, while the black bean varieties AC Black Diamond and AC Black 
Violet, the pinto bean varieties Medicine Hat and AC Island and the great northern bean 
entry L06E613 were all significantly higher yielding than the check.  Seed weight was 
generally highest for the pinto, great northern and yellow market class and lowest for the 
black market class.  CDC Sol yellow bean had the highest overall seed weight at both 
locations.  
 
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 26. 2011 Alberta Irrigated Dry Bean Narrow Row Regional Variety Trial, 
CSIDC site. 

 
Variety 

Yield 
(kg/ha) 

Seed weight 
(mg) 

Flower 
(days) 

Height 
(cm) 

Pinto 

CDC WM-2  3748 305 48 42 

AC Island 4116 364 51 43 

Medicine Hat 4159 364 54 45 

Winchester 3382 346 47 40 

Black 

AC Black Diamond 3755 284 54 37 

AC Black Violet 3038 198 57 42 

Great Northern 

AC Polaris 3629 333 54 41 

AC Resolute 3455 356 47 44 

L06E613 3679 357 47 42 

Small Red 

AC Redbond 3366 340 47 43 

Yellow 

CDC Sol  2401 440 47 31 

Arikara Yellow 2817 407 47 37 

LSD (0.05) 616 68 1.1 3.6 

CV(%) 12.4 13.8 1.5 6.2 
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Table 27.  2011 Alberta Irrigated Dry Bean Narrow Row Regional Variety Trial, 
CSIDC off-station site. 

 
Variety 

Yield 
(kg/ha) 

Seed weight 
(mg) 

Flower 
(days) 

Height 
(cm) 

Pinto 

CDC WM-2  1467 363 54 43 

AC Island 2430 362 54 48 

Medicine Hat 2633 358 55 43 

Winchester 1778 340 54 41 

Black 

AC Black Diamond 2678 281 55 42 

AC Black Violet 2294 210 57 40 

Great Northern 

AC Polaris 1492 342 56 42 

AC Resolute 1220 346 51 41 

L06E613 2687 371 50 45 

Small Red 

AC Redbond 1796 329 47 43 

Yellow 

CDC Sol  818 433 47 32 

Arikara Yellow 1288 410 47 33 

LSD (0.05) 652 16.4 2.9 4.2 

CV(%) 24.1 3.3 3.8 7.1 
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Table 28.  2011 Alberta Irrigated Dry Bean Wide Row Regional Variety Trial, 
CSIDC site. 

Variety 
Yield 

(kg/ha) 
Seed weight 

(mg) 
Flower 
(days) 

Height 
(cm) 

Pinto 

CDC WM-2  2398 391 47 42 

AC Island 2982 380 47 48 

Medicine Hat 2921 375 54 45 

Winchester 2141 341 47 46 

Black 

AC Black Diamond 2983 279 54 41 

AC Black Violet 2885 250 57 44 

Great Northern 

AC Polaris 2226 340 54 41 

AC Resolute 2216 362 47 44 

L06E613 2839 361 47 49 

Small Red 

AC Redbond 2579 350 47 49 

Yellow 

CDC Sol  1794 401 47 34 

Arikara Yellow 2062 357 47 40 

LSD (0.05) 304 78.3 0.5 4.4 

CV(%) 8.4 15.6 0.6 7.0 
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Table 29. 2011 Alberta Irrigated Dry Bean Wide Row Regional Variety Trial, 
CSIDC off-station site. 

Variety 
Yield 

(kg/ha) 
Seed weight 

(mg) 
Flower 
(days) 

Height 
(cm) 

Pinto 

CDC WM-2  2745 384 54 44 

AC Island 3425 367 54 48 

Medicine Hat 3655 363 56 46 

Winchester 2909 345 53 46 

Black 

AC Black Diamond 3532 282 55 41 

AC Black Violet 3407 200 57 40 

Great Northern 

AC Polaris 1697 341 57 41 

AC Resolute 1654 346 50 43 

L06E613 2404 367 49 47 

Small Red 

AC Redbond 2146 331 47 47 

Yellow 

CDC Sol  1178 448 48 35 

Arikara Yellow 1068 401 48 32 

LSD (0.05) 527 28 3.0 3.7 

CV (%) 14.7 5.5 4.0 6.0 
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Short Season Wide Row Irrigated Dry 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 included advanced lines 
from the AAFC Lethbridge Research Centre.  These lines were compared to registered 
varieties within each market class. 
 
An irrigated site was conducted at CSIDC.  The test consisted of 36 entries that included 
six checks from five standard market classes (pinto, great northern, pink, black, and 
red).  There were 30 advanced breeding lines from AAFC-Lethbridge including 5 pinto, 3 
great northern, 2 pink, 16 black, and 4 small red (Table 30).  The dry bean lines were 
evaluated for agronomic traits including yield, flowering, seed weight, and height.  
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.  The trial was 
seeded on May 25.  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 47-57 days (Table 30).  The small red entry 
L08SR629 had the highest overall yield while the great northern entry AC Resolute had 
the lowest yield.  Yield trends varied, in general, both between and within market 
classes.  Black bean entries had the lowest seed weights. 
 
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 30.  2011 Short Season Wide Row Irrigated Dry Bean Co-operative Trial.  

 
Variety 

Yield 
(kg/ha) 

Seed weight 
(mg) 

Flower 
(days) 

Height 
(cm) 

Pinto 

AC Island 3191 360 47 48 

Winchester 2214 318 48 46 

CDC WM-2 3206 393 47 46 

L08PT107 2887 385 47 50 

L09PT129 3490 367 48 49 

L09PT130 3442 340 48 47 

L09PT146 3060 305 48 47 

L09PT147 2999 300 48 46 

Great Northern 

AC Resolute 1966 346 47 43 

L08GN696 3026 352 53 46 

L08GN743 2953 379 47 50 

Pink 

L10PS150 2613 316 53 42 

L10PS151 2884 347 54 40 

Black 

AC Black Diamond 2796 255 54 42 

AC Black Violet 2842 199 57 43 

L08BM411 2920 233 51 41 

L09BM481 2182 220 53 46 

L09BM496 2612 250 54 40 

L09BS497 2795 276 55 40 

L09BS502 2914 277 54 42 

L09BS508 2854 291 49 45 

LO9BS509 2370 253 54 41 

L09BS514 3102 263 55 41 

L09BS515 2765 246 54 40 

L09BS519 2805 266 54 41 

L09BS520 3134 259 54 40 

L09BS523 3151 280 54 41 

L09BS527 2420 271 54 39 

L09BS534 2733 256 55 41 

L09BS560 2306 264 55 40 

L09BS561 3224 287 55 42 

Small Red 

AC Redbond 3845 337 47 46 

L08SR622 3704 341 48 46 

L08SR629 4082 450 48 44 

L08SR633 2811 322 47 43 

L09SR649 3719 314 47 44 

LSD (0.05) 590 31.1 0.76 3.7 

CV (%) 14.3 7.3 1.1 6.1 



Field & Forage Crops | 56 
 

 

Canada-Saskatchewan Irrigation Diversification Centre  |  Annual Review 2011-12  
 

 
 

 

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 two locations in the Outlook irrigation area.  
Each site and soil type are as follows: 
 

CSIDC: Bradwell loam-silty loam 
CSIDC off-station: Asquith sandy loam 

 
Pea varieties were tested for their agronomic performance under irrigation.  The CSIDC 
and CSIDC off-station sites were both seeded on May 13.  Plot size was 1.5 m x 4 m.  
All plots received 40 kg P2O5/ha as 12-51-0 as a sideband application and granular 
inoculant as a seed place application during the seeding operation.  Nitrogen as urea 
(46-0-0) was applied as a sideband application during seeding at a rate of 50 kg N/ha for 
the CSIDC and 40 kg/ha at the CSIDC off-station.  Weed control consisted of a spring 
pre-plant soil incorporated application of granular Edge (ethalfluralin) and a post-
emergence application of Odyssey (imazamox + imazethapyr) supplemented by some 
hand weeding.  The trials were arranged in a randomized complete block design with 
three replicates.  Yields were estimated by direct cutting the entire plot with a small plot 
combine when the plants were dry enough to thresh and the seed moisture content was 
<20%. 
 
Twenty-seven pea varieties representing five market classes were evaluated in 2011.  
Eleven registered varieties and five unregistered entries were Yellow pea market class, 
five registered and two unregistered were Green market class, and one registered 
variety in each of the Forage, Maple, and DUN market class.  Irrigated pea measured 
agronomic results are outlined for the CSIDC and CSIDC off-station sites in Tables 31 
and 32, respectively.  At the CSIDC location, yield varied within the Yellow and Green 
pea entries.   Yellow entries CDC 2462-30, Agassiz, and Sorento were the highest 
yielding at CSIDC, within the Green pea lines Cooper and CDC Pluto were the highest 
yielding.  At CSIDC, the lowest yields occurred with the Forage pea Horizon and the 
Maple pea Mosaic.  At CSIDC off-station, Yellow pea entries Agassiz, CDC 2462-30 and 
Hugo were the highest yielding, within the Green pea lines, CDC Patrick and CDC Pluto 
were the highest yielding.  As occurred at the CSIDC location, the lowest yields occurred 
with the Forage pea Horizon and the Maple pea Mosaic at the CSIDC off-station trial.     
The Maple pea Mosaic was the latest to flower at both locations.  CDC Tetris was late 
maturing at both sites.  Plant height at both locations was greatest for the Yellow class 
entry CDC 2462-30, and shortest for Polstead.  The yellow varieties Hugo and Serento 
lodged to the greatest extent at both sites.  Seed weight varied among the sites.  
Varieties Postead, Hugo, and Cooper had the lowest overall test weights at both 
locations. 
 
Combined site analysis for the agronomic parameters measured are shown in Table 33. 
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The results from these trials are used to update the irrigation variety database at CSIDC 
and provide recommendations to irrigators on the best pea varieties suited to irrigation 
conditions.  
 
 
 

Table 31.  2011 Irrigated Pea Regional Variety Trial, CSIDC site. 

 
Variety 

 
Yield 

(kg/ha) 

10% 
Flower 
(days) 

 
Height 
(cm) 

 
Maturity 
(days) 

Lodge 
rating 

(1=erect; 
10=flat) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

Yellow 

Cutlass (check) 3660 52 85 90 5.7 186 80.6 

Agassiz 5689 50 84 88 6.3 223 79.8 

Argus  4261 51 84 88 6.0 220 80.6 

CDC Hornet 3055 55 98 88 4.7 181 79.5 

CDC Golden 3401 52 92 88 5.7 189 80.9 

CDC Meadow 2623 51 96 87 5.3 159 80.1 

CDC Prosper 2093 54 78 93 4.7 132 82.1 

CDC Treasure 4665 53 84 88 5.3 197 80.9 

Hugo 5253 52 78 88 10.0 199 78.6 

Polstead 5056 52 78 90 10.0 235 79.0 

Sorento 5421 51 80 89 10.0 218 79.8 

Stella 2152 52 85 90 5.7 172 80.7 

CDC 2093-22 3185 53 83 87 4.3 196 81.2 

CDC 2259-15 4738 54 95 89 5.7 208 80.9 

CDC 2283-17 4168 55 85 88 8.0 188 80.7 

CDC 2387-53 5255 52 96 88 5.0 204 79.5 

CDC 2462-30 5910 55 105 90 6.3 224 80.3 

Green 

CDC Tetris  3750 56 93 92 4.7 181 81.1 

CDC Pluto  5261 50 79 87 9.0 146 80.4 

CDC Patrick 4382 55 81 88 8.3 148 79.3 

CDC Striker 3512 52 85 87 7.0 216 80.3 

Cooper 5336 56 89 90 6.7 217 79.2 

CDC 2235-4 4971 53 87 89 5.0 205 80.5 

CDC 2336-1 3787 52 91 90 4.7 173 80.7 

Silage/Forage 

 CDC Horizon  1361 54 100 88 4.0 128 81.1 

Maple 

CDC Mosaic  1090 59 86 89 6.3 142 81.3 

DUN 

CDC Dakota  4452 56 89 89 7.0 176 80.9 

LSD (0.05) 745 1.1 7.6 1.4 1.5 28.2 0.9 

CV (%) 11.3 1.3 5.3 1.0 14.1 9.2 0.7 
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Table 32.  2011 Irrigated Pea Regional Variety Trial, CSIDC off-station site. 

 
Variety 

 
Yield 

(kg/ha) 

10% 
Flower 
(days) 

 
Height 
(cm) 

 
Maturity 
(days) 

Lodge 
rating 

(1=erect; 
10=flat) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

Yellow 

Cutlass (check) 3719 52 91 92 5.3 224 81.1 

Agassiz 5885 51 93 88 9.0 244 81.3 

Argus  5407 51 97 88 6.0 263 81.4 

CDC Hornet 3129 54 103 90 3.3 196 80.9 

CDC Golden 4006 52 100 89 6.0 204 81.5 

CDC Meadow 3512 52 101 87 3.0 196 81.8 

CDC Prosper 1990 54 87 90 5.0 143 82.7 

CDC Treasure 4863 54 97 88 5.3 217 81.7 

Hugo 5536 53 81 88 10.0 210 80.2 

Polstead 4159 52 77 91 9.3 259 79.7 

Sorento 5183 52 79 89 10.0 237 80.9 

Stella 2721 53 98 92 5.3 201 81.8 

CDC 2093-22 3829 54 96 89 6.0 211 82.0 

CDC 2259-15 4345 55 101 90 6.0 217 81.8 

CDC 2283-17 5070 55 97 89 7.3 232 81.9 

CDC 2387-53 5420 52 97 89 5.7 216 81.2 

CDC 2462-30 5691 55 106 90 6.3 238 81.1 

Green 

CDC Tetris  4244 56 99 92 5.3 206 81.9 

CDC Pluto  4962 51 93 88 9.3 156 81.2 

CDC Patrick 5043 55 89 90 9.3 171 80.3 

CDC Striker 3818 53 85 90 4.7 237 82.8 

Cooper 3909 55 92 89 7.3 252 80.2 

CDC 2235-4 4372 53 92 90 5.7 226 80.8 

CDC 2336-1 4372 52 96 92 5.0 202 81.6 

Silage/Forage 

 CDC Horizon  1946 54 94 90 3.7 173 82.1 

Maple 

CDC Mosaic  1674 59 97 91 7.0 146 81.7 

DUN 

CDC Dakota  5341 56 97 91 6.3 197 81.3 

LSD (0.05) 757 0.9 8.1 1.3 1.7 30.4 1.0 

CV (%) 10.9 1.0 5.3 0.9 15.9 8.8 0.7 
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Table 33.  2011 Irrigated Pea Regional Variety Trial, combined site analysis. 

 
Location 

 
Yield 

(kg/ha) 

10% 
Flower 
(days) 

 
Height 
(cm) 

 
Maturity 
(days) 

Lodge 
rating 

(1=erect; 
10=flat) 

Seed 
weight 
(mg) 

Test weight 
(kg/hl) 

CSIDC 4018 53 88 89 6.3 187 80.4 

CSIDC off-station 4228 54 94 90 6.4 210 81.4 

LSD (0.05) NS 0.2 2.1 0.4 NS 5 0.2 

 

 
Yield 

(kg/ha) 

10% 
Flower 
(days) 

 
Height 
(cm) 

 
Maturity 
(days) 

Lodge 
rating 

(1=erect; 
10=flat) 

Seed 
weight 
(mg) 

Test weight 
(kg/hl) 

Yellow 

Cutlass (check) 3690 52 88 91 5.5 205 80.9 

Agassiz 5787 51 89 88 7.7 233 80.5 

Argus  4834 51 90 88 6.0 241 81.0 

CDC Hornet 3092 55 101 89 4.0 189 80.2 

CDC Golden 3704 52 96 89 5.8 196 81.2 

CDC Meadow 3068 52 98 87 4.2 178 81.0 

CDC Prosper 2041 54 83 92 4.8 138 82.4 

CDC Treasure 4764 53 91 88 5.3 207 81.3 

Hugo 5394 53 79 88 10.0 205 79.4 

Polstead 4607 52 78 91 9.7 247 79.3 

Sorento 5302 52 80 89 10.0 228 80.4 

Stella 2437 53 91 91 5.5 187 81.3 

CDC 2093-22 3507 54 89 88 5.2 204 81.6 

CDC 2259-15 4542 55 98 90 5.8 212 81.3 

CDC 2283-17 4619 55 91 89 7.7 210 81.3 

CDC 2387-53 5338 52 96 89 5.3 210 80.3 

CDC 2462-30 5801 55 106 90 6.3 231 80.7 

Green 

CDC Tetris  3997 56 96 92 5.0 193 81.5 

CDC Pluto  5112 51 86 87 9.2 151 80.8 

CDC Patrick 4713 55 85 89 8.8 160 79.8 

CDC Striker 3665 53 85 88 5.8 227 81.5 

Cooper 4622 55 90 90 7.0 235 79.7 

CDC 2235-4 4672 53 89 90 5.3 215 80.7 

CDC 2336-1 4080 52 94 91 4.8 187 81.2 

Silage/Forage 

 CDC Horizon  1654 54 97 89 3.8 150 81.6 

Maple 

CDC Mosaic  1382 59 91 90 6.7 144 81.5 

DUN 

CDC Dakota  4897 56 93 90 6.7 186 81.1 

LSD (0.05) 864 0.7 7.0 1.5 1.5 16 0.7 

CV (%) 17.6 1.2 7.6 1.4 20.0 6.9 0.7 

 



Field & Forage Crops | 60 
 

 

Canada-Saskatchewan Irrigation Diversification Centre  |  Annual Review 2011-12  
 

 
 

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 
2011 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 
P2O5/ha as 12-51-0 as a sideband application during the seeding operation.  Granular 
inoculant of the appropriate Rhizobium bacteria strain (Bradyrhizobium japonicum) 
specific for soybean was seed placed during the seeding operation.  Weed control 
consisted of a fall 2010 soil incorporated application of granular Edge (ethalfluralin) and 
a post-emergence application of Roundup (glyphosate) supplemented by some hand 
weeding.  Yields were estimated by direct cutting the entire plot with a small plot 
combine when the plants were dry enough to thresh and the seed moisture content was 
<20%. 
 
Thirteen Roundup Ready soybean varieties with a range in heat unit maturity ratings 
(2325-2450) were evaluated.  None of the varieties tested reached full maturity prior to 
the first fall killing frost, however, all did have fully developed seed but still of high 
moisture content.  The killing frost desiccated the foliage, most varieties had dropped all 
leaf material within two days after the frost, and seed dried to a harvestable moisture 
quickly.  Yields for the irrigated site (Table 34) and the dryland site (Table 35) were 
similar.  Highest yield was obtained 24-10RY at the irrigated site and the lowest with the 
check variety RR Rosco.  24-10RY was significantly higher yielding than all other 
varieties, excepting CFS11.3.01RR.  Plant heights under irrigated conditions ranged 
from 77-98 cm, RR Rosco was the shortest, EXP006RY524 the tallest.  24-10RY 
produced the highest seed weights (significantly higher than all other entries, excepting 
900Y71), RR Rosco had significantly higher seed weights than entries 32004R2Y, 
LS0036RR and NSC Warren RR.  Test weights for all varieties ranged from 70-72 kg/hl.  
Under irrigation production RR Rosco had significantly higher lodging compared to all 
other entries, no differences in lodging was observed between remaining entries. 
 
LS004R21 and 24-10RY were the highest yielding entries under dryland production, 
significantly higher than the check RR Rosco (Table 36).  The lowest yielding entry 
under dryland production was EXP006RY524.  Plant height varied between 74-84 cm, 
however, under dryland, RR Rosco produced the greatest plant height (unlike the 
irrigated trial), 23-10RY the shortest.  23-10RY also had the highest seed weight under 
dryland conditions, NSC Warren the lowest.  As with irrigated production, dryland test 
weights ranged from 70-72 kg/hl.  Also identical to irrigation production, RR Rosco had 
significantly higher lodging compared to all other entries, no differences in lodging was 
observed between remaining entries.  
 
Combined site analysis of the two trials is shown in Table 36.  No significant differences 
between the two soybean production systems, irrigated and dryland, was found with 
respect to yield, maturity, height, or test weight.  Irrigation tended to produce slightly 
higher seed weights.  Though, with a relatively high CHU rating for Saskatchewan 
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conditions, the variety 23-10RY produced high yields under both production systems.  
These results suggest further agronomic evaluation for soybean production in 
Saskatchewan under both irrigated and dryland production systems. 
 
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.

Table 34.  2011 Irrigated Soybean Adaptation Trial, CSIDC site. 

 
 
Variety Type 

 
Heat 
units 

 
Yield 

(kg/ha) 

 
Maturity 
(days) 

 
Height 
(cm) 

Seed 
weight 

(g/1000) 
Test weight 

(kg/hl) 

RR Rosco (check) RR 2450 2425 nfm
1 

77 192 71.2 

23-10RY RR 2325 2926 nfm 84 224 71.4 

24-10RY RR 2425 4507 nfm 82 193 71.9 

NSC Warren RR RR 2350 3449 nfm 86 161 71.4 

900Y61 RR 2425 3033 nfm 82 212 70.9 

900Y71 RR 2400 2835 nfm 80 217 70.0 

LS0036RR RR 2425 2920 nfm 80 164 71.9 

29002 RR 2375 2612 nfm 79 164 70.6 

LS004R21 RR 2425 3700 nfm 85 198 70.8 

32004R2Y RR 2425 3244 nfm 84 202 71.8 

EXP006RY524 RR ND 2979 nfm 89 211 71.7 

CFS11.1.01R2 RR ND 3453 nfm 85 202 71.3 

CFS11.3.01R2 RR ND 3822 nfm 81 197 72.0 

LSD (0.05) 719 - NS 10.8 1.1 

CV (%) 13.2 - 5.5 3.3 0.9 

ND = Not Determined 
1
 not fully mature prior to the first fall frost 

NS = Not Significant 

Table 35.  2011 Dryland Soybean Adaptation Trial, CSIDC site. 

 
 
Variety Type 

 
Heat 
units 

 
Yield 

(kg/ha) 

 
Maturity 
(days) 

 
Height 
(cm) 

Seed 
weight 

(g/1000) 
Test weight 

(kg/hl) 

RR Rosco (check) RR 2450 2662 nfm
1 

84 190 70.4 

23-10RY RR 2325 3013 nfm 74 216 71.0 

24-10RY RR 2425 3707 nfm 80 196 72.0 

NSC Warren RR RR 2350 2637 nfm 78 152 70.7 

900Y61 RR 2425 3409 nfm 80 207 70.3 

900Y71 RR 2400 3058 nfm 79 209 69.7 

LS0036RR RR 2425 3584 nfm 83 153 70.3 

29002 RR 2375 2918 nfm 81 158 69.8 

LS004R21 RR 2425 3724 nfm 82 197 70.0 

32004R2Y RR 2425 3488 nfm 79 187 70.5 

EXP006RY524 RR ND 2611 nfm 81 204 71.2 

CFS11.1.01R2 RR ND 2736 nfm 81 182 70.8 

CFS11.3.01R2 RR ND 3647 nfm 76 189 71.8 

LSD (0.05) 596 - NS 16.8 1.2 

CV (%) 11.2 - 5.7 5.3 1.0 

ND = Not Determined 
1
 not fully mature prior to the first fall frost 

NS = Not significant 
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Table 36.  2011 Soybean Adaptation Trial Irrigated vs Dryland Combined Analyses, CSIDC site. 

 
 
Water regime 

 
Yield 

(kg/ha) 

 
Maturity 
(days) 

 
Height 
(cm) 

Seed 
weight 

(g/1000) 
Test weight 

(kg/hl) 

Irrigated 3223  82 195 71.3 

Dryland 3169  80 188 70.7 

LSD (0.05) NS  NS 6.7 NS 

 
 
Variety Type 

 
Heat 
units 

 
Yield 

(kg/ha) 

 
Maturity 
(days) 

 
Height 
(cm) 

Seed 
weight 

(g/1000) 
Test weight 

(kg/hl) 

RR Rosco (check) RR 2450 2544 nfm
1 

80 191 70.8 

23-10RY RR 2325 2970 nfm 79 220 71.2 

24-10RY RR 2425 4107 nfm 81 195 72.0 

NSC Warren RR RR 2350 3043 nfm 82 157 71.1 

900Y61 RR 2425 3221 nfm 81 210 70.6 

900Y71 RR 2400 2946 nfm 80 213 69.9 

LS0036RR RR 2425 3252 nfm 81 158 71.1 

29002 RR 2375 2765 nfm 80 161 70.2 

LS004R21 RR 2425 3712 nfm 83 198 70.4 

32004R2Y RR 2425 3366 nfm 81 195 71.2 

EXP006RY524 RR ND 2795 nfm 85 207 71.5 

CFS11.1.01R2 RR ND 3095 nfm 83 192 71.0 

CFS11.3.01R2 RR ND 3735 nfm 78 193 71.9 

LSD (0.05) 455 - NS 9.7 0.8 

CV (%) 12.3 - 5.6 4.4 1.0 
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Switchgrass Biomass Performance Evaluation Demonstration Trial 
 

Funded by AAFC/AESB and Sunshine Sustainable Living 
 

Co-investigators:  J. Vanderschaaf, Sunshine Sustainable Living 
                                                 Dr. B. Coulman, Plant Sciences, U of S, Saskatoon 
 
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) and the entire plot area in 2009 and 2010.  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 and 2,4-D on October 22, 2009.  There was no post-
harvest herbicide application in 2010.  Post-harvest broadcast fertilizer applications 
included 112 kg N/ha as Ammonium Nitrate (34-0-0) and 56 kg P2O5/ha as 
Monoammonium Phosphate (11-52-0) on December 11, 2008; 56 kg P2O5/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; and 56 kg P2O5/ha as Monoammonium Phosphate 
(11-52-0) on November 2, 2010.  
 
In the spring of each year after establishment, the trial area was mowed to remove any 
dead excess plant material.  Visual observations of the different grass treatments were 
conducted to determine the incidence of winter kill.  Chief Intermediate Wheatgrass was 
the first grass to initiate growth in the spring each year.  One switchgrass variety, Alamo 
showed no growth in the spring of 2009 and obviously winter-killed.  All other 
switchgrass, 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.  Similar conditions were noted in 
2010 and 2011. 
 

The trial was harvested on October 12, 2011.  Yield was estimated by harvesting a 1.5 x 
10 m area of each 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 greenish and moist at harvest.  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 37).  Dry 
matter yields were dramatically reduced from those obtained in 2009 and 2010.  Yields 
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were of the order Chief intermediate wheatgrass > switchgrass, switchgrass + big 
bluestem = big bluestem.  A high degree of variability occurred within and between 
treatments.  Thin stands, a result of poor stand establishment for all plots, compared to 
2010, resulted in lower yields.  These yield trends were similar to the results observed in 
2009.  All plots were visually affected by invasive weed species that had established 
within the plots and attributed to lower yields. 
 
The trial will be assessed for winter kill in the spring of 2011.  If stand survival is 
acceptable, the plots will be harvested in late fall 2011 and dry matter yields recorded for 
the fourth year of the trial (3rd year after establishment). 
 
 
 

Table 37.  2011 Irrigated Switchgrass Performance Evaluation   
Demonstration Trial yield data, CSIDC site. 

Variety 
% 

Moisture 
Yield 

(kg/ha) 

Intermediate Wheatgrass 

Chief (check) 40.5 7027 

Switchgrass 

Alamo
 

ND
1 

ND
 

Cave-In-Rock 37.0 6786 

Dacotah 19.3 1672 

Forestburg 23.8 3039 

Shawnee 37.2 6279 

Shelter 33.5 5537 

Sunburst 31.2 4528 

Big Bluestem 

Bison 28.3 2318 

Niagara 37.5 6596 

Southlow 32.9 4649 

Switchgrass + Big Bluestem 

Cave-In-Rock + Bison 31.3 4413 

Dacotah + Bison 29.9 3849 

Sunburst + Bison 28.5 3978 

LSD (0.05) 8.2 2175 

CV (%) 18.2 32.5 
                             1

 No Data – winter killed 2008-2009 
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Agronomic Trials 
 

Effect of Seeding Rate on Irrigated Wheat Yield 
 

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

 
Most of the current production and management practices for wheat were developed 
using older varieties.  More recently, breeding has focused on improving agronomic 
traits with substantial yield improvement in new cultivars.  Revisions to management 
practices may be needed to realize the true value of the improved genetics.  Plant 
density is one of the major factors determining a crop’s ability to capture resources 
required for optimal growth.  Current recommendations suggest optimum plant density in 
the range of 250-300 seeds/m2.  Recent work in Alberta for irrigation has indicated some 
market classes of wheat, such as CPS, durum and soft white spring, may respond to 
higher seeding rates.  The objective of this study was to determine if the registered high-
yielding Durum cultivar, Strongfield, responds to increased seeding rates and thus 
increased plant population under intensively managed irrigated conditions in the short 
growing season of the prairies. 
 
A trial was established in the spring of 2011 at the CSIDC.  Strongfield, CWAD class 
wheat, was seeded at five seeding rates (100, 200, 300, 400, and 500 seeds/m2) 
arranged in a randomized block design with six replications.  Plot size was 1.5 m x 4 m.  
Nitrogen was applied broadcast and incorporated at 100 kg N/ha as 46-0-0 prior to 
seeding.  Additional nitrogen at 22 kg/ha and phosphorus at 45 kg P2O5/ha as 12-51-0, 
was applied as a side-band application at seeding.  Weed control consisted of a post-
emergence tank-mix application of Assert (imazamethabenz) and an additional 
application of Broadband (pinoxaden + florasulam) + MCPA ester, supplemented by 
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 direct cutting the entire plot with a small plot combine when the plants were 
dry enough to thresh and the seed moisture content was <20%. 
 

Cool and wet growing conditions early in the growing season resulted in delayed 
emergence and slow establishment of the trials.  Precipitation in May and June caused 
temporary flooding in parts of the trial and soil conditions were excessively wet 
periodically throughout much of the growing season.  The wet conditions lead to an ideal 
situation for the establishment of disease and as a result developed disease symptoms 
on the leaves, stems, and heads.  Early season seedling mortality was deemed high.  

 
Further, this trial was affected by severe competition with wild oats, which were 
subsequently confirmed to have both Group 1, and to a lesser extent, Group 2 herbicide 
resistance.  Extensive hand weeding was undertaken. 
 
Plant emergence was less than target planting rates, percent plant stand for each of the 
five seed rates was 78, 71, 56, 57, and 58% respectively (Table 38).  Consequently, 
plant stands did not exceed current recommended plant densities and the objectives of 
the study cannot be fulfilled.  The lightest seeding rate resulted in significantly lower 
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yields than higher seeding rates.  The 100 seeds/m2 seeding rate also resulted in 
significantly shorter plants and lower test weights. 
 
It is advised that this study be repeated in 2012 and a Soft White Wheat variety be 
included in addition to the CWAD variety. 
 
Table 38.  Yield and agronomic data for the Durum Seeding Rate Trial, 2011. 

 
 
Seed Rate (seed/m

2
) 

Seed 
Emergence 
(plants/m

2
) 

Yield 
(kg/ha) 

Height 
(cm) 

Protein 
(%) 

Seed 
weight 
(mg) 

Test 
weight 
(kg/hl) 

100 78 4650 87 14.9 38.8 75.5 

200 141 6026 93 14.8 39.1 76.7 

300 169 6104 94 14.9 39.7 76.7 

400 229 6130 93 15.1 38.8 76.5 

500 289 6055 94 15.0 38.9 76.5 

LSD (0.05) 49 859 2.4 NS NS 0.8 

CV (%) 17.7 12.3 2.2 3.3 4.4 0.9 
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Effect of Seeding Rate on Irrigated Canola Yield 
 

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

 
Most of the current production and management practices for canola were developed 
using older varieties.  More recently, breeding has focused on improving agronomic 
traits with substantial yield improvement in new cultivars, particularly hybrids.  Revisions 
to management practices may be needed to realize the true value of the improved 
genetics.  Plant density is one of the major factors determining a crops ability to capture 
resources required for optimal growth.  Current recommendations suggest optimum 
canola plant density in the range of 110 seeds/m2.  Recent work in Alberta for irrigation 
has indicated canola may respond to higher seeding rates.  The objective of this study 
was to determine if the registered high-yielding canola hybrid, 45H28, responds to 
increased seeding rates and thus increased plant population under intensively managed 
irrigated conditions in the short growing season of the prairies. 
 
The canola seeding rate trial was conducted on an irrigated site at CSIDC.  The trials 
were seeded on May 19.  Canola hybrid, 45H28, was seeded at seven seeding rates 50, 
75, 100, 150, 200, 250, and 300 seeds/m2 arranged in a randomized block design with 
six replications.  Plot size was 1.5 m x 6 m.  The seed was treated with Helix XTra 
(thiamethoxam, difenoconazole, metalaxyl & fludioxonil) for seed borne disease and 
early season flea beetle control.  Supplemental nitrogen fertilizer was applied at 100 kg 
N/ha as 46-0-0 in a pre-plant broadcast application with a further 60 kg N/ha and 
phosphorus at 45 kg P2O5/ha, as 12-51-0, side-banded at the time of seeding.  Weed 
control consisted of a pre-plant soil incorporated application of granular Edge 
(ethalfluralin) on May 5 and a post-emergent tank mix application of Muster 
(ethametsulfuron-methyl) and Poast Ultra (sethoxydim) on June17, supplemented by 
periodic hand weeding.  An application of Proline 490 SC (prothioconazole) fungicide 
was applied at the early flowering stage for sclerotinia stem rot (white mold) control.  At 
harvest, all plots were swathed and after proper dry down threshed with a small plot 
combine to estimate yield.  
 
Seedling establishment was less than the target plant stand (Table 39).  Significant plant 
stand increases did occur as seeding rates progressively increased.  Percent seedling 
emergence of targeted plant stand ranged from 75-85%.  In general, yield increased as 
seeding rates increased.  Statistically, yields obtained for the three lowest seeding rates 
were not significantly different from each other, similarly, yields of the four highest 
seeding rates were not significantly different from each other.  Yields obtained with the 
four highest seeding rates were statistically higher yielding than the three lower seeding 
rates.  On the basis of yields obtained these preliminary results would suggest that 
increased seeding rates, above present recommendations, might be warranted.  Plant 
height showed no consistent trend with increasing seeding rates.  Seeding rate 
appeared to have no influence on either lodging or test weight in 2011. 
 
It is suggested that this trial be repeated in 2012 and consideration given to increase the 
number of hybrids evaluated.   
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Table 39.  Yield and agronomic data for the Canola Seeding Rate Trial, 2011. 

Seed Rate (seed/m
2
) 

Seed 
Emergence 
(plants/m

2
) 

% 
Emergence 
of Target 

Yield 
(kg/ha) 

Height 
(cm) 

Lodging 
(1-9) 

Test 
weight 
(kg/hl) 

50 37 75 3828 137 3.0 64.6 

75 57 76 3963 133 3.0 64.8 

100 87 87 4185 142 2.8 64.6 

150 121 81 4722 138 2.2 64.5 

200 170 85 5054 138 2.7 64.6 

250 215 86 4796 138 2.3 64.5 

300 256 85 5062 137 2.7 64.8 

LSD (0.05) 37  413 7 NS NS 

CV (%) 24.3  7.8 4.1 24.0 4.1 
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University of Saskatchewan Forage Yield 
Research Trials 

 
Project Leads:  Bruce Coulman, University of Saskatchewan 

                                                Tim Nelson, Saskatoon Research Centre 
 
CSIDC in 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” 2012 along with their yields relative to check 
varieties from the Outlook site.   

 

Table 40.  Western Forage Test - Alfalfa, established 2009, Outlook. 

 
 
Variety 

2011 DM YIELD (kg ha
-1

) 

% of 
Beaver 

Cut 1 
27 Jun 2011 

Cut 2 
8 Aug 2011 

Cut 3 
22 Sept 2011 

 
Total 

PC 09081 8608 5772 4447 18828 125 

PC 09050 8953 5384 4324 18661 124 

VC 09101 8716 5391 4492 18599 123 

PC 09082 8164 5670 4508 18342 121 

PC 09051 8138 5420 4528 18087 120 

NS09-ST01 8628 5317 4118 18064 120 

Radiant III 8422 5363 4054 17840 118 

PC 09080 8038 5250 4391 17679 117 

AC Blue J 7687 5673 4253 17613 117 

TS-4002 7695 5516 4357 17568 116 

TS-3025 8233 5264 4063 17561 116 

VT 09003 8127 5521 3740 17389 115 

L333HD 8138 5542 3698 17379 115 

VC 09102 8114 5051 4171 17336 115 

NS09-MF01 7918 5483 3909 17311 115 

VT 09001 7560 5228 4360 17148 114 

VY 09002 7234 5340 4400 16974 112 

PF 09010 7392 5121 4121 16635 110 

Beaver 7269 4779 3059 15108 100 

PC 09070 8348 5630 3786 13718 91 

Rambler 6564 3929 2119 12613 83 

Rangelander 6395 3709 2177 12281 81 

Mean 7925 5243 3958 16942  

CV (%) 9.8 10.1 14.3 11.6  

LSD (0.05) 1106 749 805 2796  
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Table 41.  Western Forage Test – Orchardgrass, established 2009, Outlook. 

 
 
Variety 

2011 DM YIELD (kg ha
-1

)  
 

% of 
Kay 

Cut 1 
27 Jun 2011 

Cut 2 
25 Aug 2011 

 
Total 

NS09-OG-01 6987 2325 9313 108 

Kay 6336 2281 8617 100 

OG426 5633 1860 7493 87 

96OG-2 5384 1597 6981 81 

Mean 6085 2016 8101  

CV (%) 14.7 20.2 14.6  

LSD (0.05) 1431 651 1892  

 

 

 

Table 42.  Western Forage Test – Red Clover, established 2009, Outlook. 

 
 
Variety 

2011 DM YIELD (kg ha
-1

)  
 

% of 
Altaswede 

Cut 1 
27 Jun 2011 

Cut 2 
5 Aug 2011 

 
Total 

Altaswede 9124 3349 12473 100 

Starfire 7040 4451 11491 92 

Mean 8082 3900 11983  

CV (%) 10.9 20.3 11.1  

LSD (0.05) 1993 1790 2989  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 43.  Western Forage Test – Sainfoin, established 2009, Outlook. 

 
 
Variety 

2011 DM YIELD (kg ha
-1

)  
 

% of 
Nova 

Cut 1 
27 Jun 2011 

Cut 2 
5 Aug 2011 

 
Total 

LRCO5-3902 3002 3158 6160 110 

LRC05-3900 2859 3041 5900 105 

LRC05-3901 2935 2925 5860 105 

Nova 2992 2605 5597 100 

Mean 2947 2932 5880  

CV (%) 8.7 6.2 6.3  

LSD (0.05) 415 295 598  



Lead:  Dr. Jazeem Wahab 

Co-lead:  Greg Larson 
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Horticultural Crops 
 

Introduction 
 
Crop plants rarely reach their full genetic yield potential due to limitations imposed by 
lack of water and unfavourable climatic conditions, mainly temperature.  Superior 
crops/cultivars, suitable management practices provide maximum benefits under specific 
environmental regimes.   
 
Water shortage is the most important single factor limiting crop productivity throughout 
the world.  The worldwide losses in yield from water stress likely exceed the losses from 
all other causes combined.  Climate change and competing demand for water between 
agriculture and non-agricultural sectors imposes considerable pressure on agricultural 
water.  Irrigation provides insurance against crop yield and quality losses caused by 
moisture stress.  Improving Water Use Efficiency (WUE) can significantly impact crop 
productivity.  WUE, is especially important considering the changing climate, increasing 
production costs, diminishing water resources, competing water users, and high cost of 
energy required for irrigation.  
 
Proper fertility management (e.g. nitrogen) is key to successful irrigated crop production.  
Irrigation practices can significantly influence crop fertilizer use.  For example, proper 
irrigation will help retain fertilizer in the root zone to be utilized by the crop.  By contrast, 
over irrigation or more frequent irrigation is likely to cause excessive fertilizer losses to 
leaching below the root zone, and promote greenhouse gas (GHG) emission.  Leaching 
of nutrients below the root zone and greenhouse gas emission are economic losses to 
the farmer while contaminating ground water and adversely affecting the above ground 
environment.  Although irrigation is a means of mitigating moisture shortage and 
sustaining intensive crop production, intensive irrigated agriculture and increased 
nitrogen fertilizer use can elevate GHG emissions compared to dryland agriculture.    
 
Canada-Saskatchewan Irrigation Diversification Centre’s mandate includes crop 
diversification with emphasis on developing economically viable and environmentally 
sustainable production systems focussing on value adding opportunities for traditional 
and higher-value crops.  This is achieved by utilizing irrigation to mitigate environmental 
risks and moisture shortage situations and adapt to climate change.  Studies are 
designed to develop economically viable and environmentally sustainable Best 
Management Practices for irrigated production of horticultural crops.  During the 2011 
growing season, a wide range of agronomic studies were conducted targeted at: 
 

1. Examining WUE for field potato, canola, wheat, and dry bean, 
2. Quantifying GHG emissions for canola, wheat, and potato under irrigated 

production, 
3. Studying nitrogen use efficiency under irrigated production, 
4. Refine agronomic practices to provide value adding opportunities, e.g. ‘Small’ 

Potato,   
5. Evaluate season extension techniques for producing higher-value warm-season 

crops in the relatively cool and short Saskatchewan growing environment, and 
6. Integrated pest control under organic management for cole crops. 
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Field studies were conducted at the Canada-Saskatchewan Irrigation Diversification 
Centre, Outlook during the summer of 2011.  The soil at the test sites was a sandy loam.  
The 2011 growing season maximum and minimum temperatures and rainfall is 
illustrated in Figure 7.  The 2011 growing season experienced near normal 
temperatures.  The 69 mm rainfall event that occurred over five hours on July 12 
resulted in severe flooding of several field trials.  This flood and the hail storm on 
August 6 caused severe crop damage and adversely affected yield.   
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Figure 7.  Growing-season temperature and rainfall: 2011. 
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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 expansion of successful potato production.  
Saskatchewan produces mainly ‘Seed’, ‘Table’, ‘Small’ and ‘Organic’ potatoes.  The 
phenomenon of ‘Northern VigourTM’, and lower disease pressures enables 
Saskatchewan to produce high-quality, vigorous, and disease-free seed-potato.   
 
More recently, with consumers demanding healthier alternatives to fried or processed 
potatoes, the potato industry has identified more nutritious choices such as ‘Small’ and 
‘Organic’ potatoes.   To the producer, these are higher-value options with considerable 
economic potential.  Growing small potato is somewhat different from growing traditional 
‘seed’ ‘processing’, or ‘table’ potato.  Cultivars and agronomic recommendations used 
for standard potato production cannot be directly applied for producing small potato.  
Appropriate management practices are essential for producing high quality potatoes for 
the diverse markets in a cost effective manner.  
 
Potato is a high water and high fertilizer requiring crop.  Careful water and fertilizer, 
especially nitrogen, management is essential to maximize economic returns while 
minimizing fertilizer losses and environmental impacts.  This includes, maximizing 
productivity per unit water use, i.e. WUE, and minimizing irrigation cost, GHG emission 
as well as ground water contamination, while sustaining the dwindling water resources.   

 
The main objectives of the studies are: 
• 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, 
• Comparing  GHG emission and ground water contamination on irrigated potato 

production, and 
• Refine agronomic practices for producing ‘small potatoes’ from small potato cultivars 

and from standard commercial potato cultivars.  

 
The crop was raised using standard management practices with treatments applied 
appropriately as required by the different tests.  Eptam 8E (8.5 l/ha) was applied as pre-
plant herbicide.  Seed pieces were spaced at 91 cm between-row and 30 cm within-row 
for all trials.  Phosphorus at 100 kg P2O5/ha and potash at 75 kg K2O/ha was given to the 
crop at planting.  Nitrogen, at 200 kg N/ha (half at planting and half at second hilling), 
was applied for all trials except where nitrogen was applied as a treatment.  The crop 
was raised using supplemental irrigation maintaining the soil moisture status above 60% 
Field Capacity.  Above average rainfall during the growing season required more 
frequent fungicide application.  Disease control was achieved by spraying recommended 
rates of Bravo 500/Quadris on June 22, Tattoo C on July 6 and August 6, Bravo 500 on 
July 21 and August 27, and Acrobat MZ on July 28 and August 13.  Admire (July 6) and 
Ripcord (August 13) were used to control insect pests.  Poast Ultra was sprayed on 
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June 22 to control grassy weeds.  The test plots were top-killed with Reglone (3.5 l/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.   
 
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.  ‘Table’ grade 
potatoes constituted tubers between 40 mm and 80 mm and ‘Small’ potatoes constituted 
tubers 20 mm and 40 mm. 
 
 

Potato National Trial 
  

Co-Investigator: Dr. Benoit Bizimungu, AAFC 
 
The performance of 28 advanced potato clones was evaluated relative to cvs. Congo, 
Norland, Chieftain, Kennebec, and Yukon Gold (East).  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 25, top-killed on September 9 and 12, and 
harvested on September 29.  The growing season received 200.4 mm rain and 175 mm 
irrigation.  Data from this trial will be utilized to support registration of new cultivars.  
Superior clones will be advanced for further evaluation.   

 
 

Regional Variety Demonstration 
 

Co-Investigator: Dr. Benoit Bizimungu, AAFC 
 
This test evaluated 16 advanced generation clones in comparison to nine standards 
(Eastern and Western clones of Russet Burbank, Shepody, Snowden, Atlantic, and 
Ranger Russet/Amisk) under irrigation.  Test plots contained 10 hills with one replication.  
The crop was planted on May 25, top-killed on September 9 and 12, and harvested on 
September 30.  The growing season received 200.4 mm rain and 175 mm irrigation.  
Tuber yield and culinary characteristics were determined for the harvested tubers.  This 
information will be used to support registration of new cultivars. 
 
 

Productivity of Potatoes Planted in Hill-and-Furrow 
and Double-Row-Flattened-Hill Systems 

 
Lead: Dr. Jazeem Wahab, Co-Lead: Greg Larson 

 
Potato is a shallow rooted crop that responds well to irrigation.  Moisture stress or 
excess moisture can adversely affect tuber yield and quality characteristics.  Commercial 
potatoes are traditionally grown in a hill-and-furrow system.  With this method of 
planting, most of the irrigation water applied flows away from the hill into the furrow 
depriving the root zone from receiving much of the irrigation water applied.  Flattening 
the top of the hill will likely allow more water to infiltrate to the root zone. 
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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, productivity and WUE was estimated for AC Peregrine, Norland, Russet 
Burbank, and Shepody potatoes grown under standard hill-and-furrow and flattened-
double-row system using overhead sprinkler irrigation.  
 
The crop was planted on May 30, flailed on September 10, desiccated on September 9 
and 12, and harvested on September 27 and 28.  The growing season received 
200.4 mm rain and 112.5 mm of supplemental irrigation. 
 
Tuber Yield 
Total and marketable tuber yields in relation to planting systems for the various cultivars 
under irrigated and dryland production is summarized in Table 44.  Under dryland, the 
average total and marketable were 37.7 t/ha and 32.2t/ha, respectively.  Irrigation 
produced approximately 25% higher total and marketable yields than dryland yield.  Bed 
planting and hill-furrow planting produced similar total and marketable tuber yields under 
both dryland and irrigated production.  Russet Burbank produced the lowest marketable 
yields under dryland and irrigation.  Norland produced the highest marketable yield 
under dryland, while AC Peregrine produced the highest marketable yield under 
irrigation. 
 
Planting systems had no effect on tuber number per hill or average tuber weight under 
irrigated and dryland production (Table 45 and Table 46).  AC Peregrine produced the 
highest and Russet Burbank the lowest number of marketable tubers under both growing 
conditions.  Shepody and AC Peregrine produced the largest and smallest tubers, 
respectively, both under irrigation and dryland. 
 
Water Use Efficiency 
Water Use Efficiency (WUE) based on marketable yield for the various cultivars for hill-
furrow and bed planting systems under irrigated and dryland production is shown in 
Table 44.  WUE was higher under dryland than irrigated production.  Planting systems 
had no effect on WUE under the two growing conditions.  AC Peregrine recorded the 
highest WUE of 142.4 kg/ha/mm under irrigation and Norland recorded the highest WUE 
of 203.1 kg/ha/mm under dryland. 
 
Tuber Specific Gravity 
The tuber specific gravity for the various cultivars were similar under both irrigated and 
dryland production (Table 47).  Under irrigation, the hill-furrow system recorded higher 
specific gravity than bed planting.  However, under dryland, planting systems had no 
effect on tuber specific gravity. 
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Table 44.  Total and marketable yields, and water use efficiency for potato cultivars 
grown in hill-furrow and bed planting systems under irrigated and dryland 
production. 

Treatment 

Tuber yield t/ha 

Irrigated production Dryland production 

Total yield Marketable 
yield  

Total 
yield 

Marketable 
yield  

Planting system:     
     Hill-furrow 48.9 42.3 (135.4)

z 
41.2 35.3 (205.6)

z
 

     Bed 44.7 38.2 (122.2) 34.1 29.1 (170.2) 
Cultivar:     
     AC Peregrine 49.8 44.5 (142.4) 36.0 31.1 (179.6) 
     Norland 48.2 41.8 (133.8) 40.7 36.3 (203.1) 
     Russet Burbank 39.4 31.8 (101.8) 32.0 25.5 (159.7) 
     Shepody 50.0 43.1 (137.9) 42.1 35.8 (210.1) 

ANOVA 

Source:  
Planting system 
Cultivar 
Planting system x Cultivar 

 
ns 

*(7.8) 
ns 

 
ns 

**(8.0) 
ns 

 
ns 
ns 
ns 

 
ns 

*(8.4) 
ns 

CV (%) 15.8 18.9 22.8 24.9 
z
Values parentheses are WUE (kg/ha/mm) 

**, * and ns indicate significance at <0.01, 0.05 levels of probability and not 
significant, respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 

Table 45.  Total and marketable tuber number per hill for potato cultivars grown in hill-
furrow and bed planting systems under irrigated and dryland production. 

Treatment 

Tuber number per hill 

Irrigated production Dryland production 

Total  
tubers 

Marketable 
tubers  

Total  
tubers  

Marketable 
tubers 

Planting system:     
     Hill-furrow 7.8 5.5 7.0 4.6 
     Bed 6.8 4.7 5.7 3.6 
Cultivar:     
     AC Peregrine 8.6 6.5 6.7 4.7 
     Norland 7.5 5.3 6.8 4.6 
     Russet Burbank 7.1 4.1 5.7 3.1 
     Shepody 5.6 4.2 6.1 4.1 

ANOVA 

Source:  
Planting system 
Cultivar 
Planting system x Cultivar 

 
ns 

***(1.2) 
ns 

 
ns 

***(1.1) 
ns 

 
ns 
ns 
ns 

 
ns 

**(0.9) 
ns 

CV (%) 15.8 20.1 19.0 21.6 

***, ** and ns indicate significance at <0.001, 0.01 levels of probability and not 
significant, respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Table 47.  Specific gravity of marketable tubers for potato cultivars grown in hill-furrow and 
bed planting systems under irrigated and dryland production. 

Treatment Irrigated production Dryland production 

Planting system:   
     Hill-furrow 1.0766 1.0780 
     Bed 1.0736 1.0781 
Cultivar:   
     AC Peregrine 1.0737 1.0775 
     Norland 1.0752 1.0787 
     Russet Burbank 1.0753 1.0764 
     Shepody 1.0763 1.0796 

ANOVA 

Source:  
Planting system 
Cultivar 
Planting system x Cultivar 

 
*(0.0003) 

ns 
ns 

 
ns 
ns 
ns 

CV (%) 0.30 0.37 

* and ns indicate significance at <0.05 level of probability and not significant, respectively. 
Values within parenthesis are LSD estimates at P<0.05 level of probability. 

 

Table 46.  Total average tuber weight and average marketable tuber weight for potato 
cultivars grown in hill-furrow and bed planting systems under irrigated and dryland 
production. 

Treatment 

Average tuber weight (g) 

Irrigated production Dryland production 

Total wt. Marketable wt. Total wt. Marketable wt.  

Planting system:     
     Hill-furrow 177 216 159 207 
     Bed 187 232 167 219 
Cultivar:     
     AC Peregrine 161 189 146 177 
     Norland 171 214 165 216 
     Russet Burbank 153 213 153 221 
     Shepody 245 281 188 237 

ANOVA 

Source:  
Planting system 
Cultivar 
Planting system x Cultivar 

 
ns 

***(19) 
ns 

 
ns 

***(20) 
ns 

 
ns 

***(18) 
ns 

 
ns 

***(21.2) 
ns 

CV (%) 9.9 8.3 10.4 9.5 

*** and ns indicate significance at <0.001 level of probability and not significant, respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Development of Gene Expression Indicators and Genetic Markers 
to Improve Nitrogen Use Efficiency and Water Use Efficiency 

and Accelerate Adaptation to Climate Change in Potatoes 
 

Collaborators: 
Dr. J. Wahab, Greg Larson, AAFC/CSIDC, Outlook, Saskatchewan 
Dr. Helen Tai, Dr. Bernie Zebarth, Dr. Benoit Bizimungu, Dr. D. De Koeyer,  
Dr. X.-Q Li, A. Murphy, P. Millard, AAFC Potato Rearch Centre, Fredericton  
Dr. A.N. Cambouris, AAFC, Quebec 
Dr. R. Mohr, AAFC, Brandon, Manitoba 
Dr. D. Tomasiewicz, AAFC, Carberry, Manitoba 
Dr. M. Bonierbale,  International Potato Centre, Lima Peru  
Dr. K. Tanino, University of Saskatchewan, Saskatoon 
 
This project is aligned with the AAFC priority “Enhancing Environmental Performance of 
the Canadian Agricultural System” focussed on water and nitrogen inputs for potato 
production.  The project aims to develop novel indicators to guide optimization of 
fertilizer nitrogen use to minimize N losses to the environment, while maintaining or 
enhancing potato crop performance.  An additional goal in this project is the 
development of indicators for drought stress that can be used to guide irrigation 
management.  Gene expression indicators developed also have application in guiding 
selection of germplasm with enhanced Nitrogen Use Efficiency (NUE) and tolerance to 
drought stress.  Improved cultivars with increased NUE and Water Use Efficiency (WUE) 
will both decrease impacts of potato production systems on the environment and will 
enhance adaptation to climate change.  
 
Water and fertilizer nitrogen are critical for successful potato production.  These inputs 
are expected to be more limiting in the future due to climate change.  Misuse of water 
and nitrogen can cause considerable environmental degradation.  This project was 
designed to: (i) develop gene expression indicators for potato to identify nitrogen 
deficiency and drought in the field for improved crop management, thereby reducing the 
risk of environmental nitrogen losses and optimizing water use; (ii) enhance NUE and 
WUE of potato germplasm through developing molecular indicator tools for phenotyping 
drought and N stress resistance; and (iii) develop marker-assisted selection to increase 
NUE and WUE.  The outputs of the project are targeted at accelerating adaptation of 
potato production globally and increase environmental performance of the production 
system.  Genetic improvement and cultivar development was carried out at the AAFC 
Potato Research Centre, Fredericton and field evaluations were conducted at AAFC 
centres in Fredericton, Quebec, Manitoba, and Saskatchewan. 
 
Seven advanced generation potato clones along with AC Red Island, Russet Burbank, 
and Shepody were evaluated under two nitrogen levels (0, 200 kg N/ha) and two 
irrigation regimes (irrigation and dryland) at CSIDC.  Field plots were laid out in a Strip-
split-plot design with four replications.  Irrigation treatment was assigned to Vertical 
strips, nitrogen treatment to Horizontal strips, and cultivars/clones to Sub-plots.  The 
crop was planted on May 31 and June 1, raised using standard production practices as 
mentioned earlier.  The growing season received 200.4 mm rain and 100 mm irrigation.  
The crop was top-killed on September 9, Reglone applied on September 9 and 12, and 
harvested on October 3. 
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Spring soil analysis of the test site indicated that the soil was non-saline, loam to clay 
loam.  The nutrient levels at 0-30 cm depth consisted of 33 kg nitrate-N/ha, 103 kg P/ha, 
522 kg K/ha, and 31 kg sulphate-S/ha.  The 30-60 cm depth consisted of 13 nitrate-kg 
N/ha and 34 kg sulphate-S/ha. 
 
Yield Attributes 
The effects of nitrogen and irrigation on total and marketable yield components for the 
potato clones and cultivars are presented in Table 48.  On average, the dryland crop 
produced 33.8 t/ha total yield and 27.6 t/ha marketable yield.  Nitrogen application 
produced a slight (5%) yield increase over no nitrogen control. 
 
Irrigation produced 13% (non-significant) higher total yield and 16% (significant) higher 
marketable yields than dryland Table 48.  This yield increase was mainly due to higher 
tuber number for the irrigated crop than the dryland crop.  Irrigation had no effect on 
average tuber size. 
 
Significant nitrogen x irrigation and nitrogen x cultivar interaction with respect to average 
tuber weight were observed in this study (Table 48).  For example, with no added 
nitrogen, the dryland crop produced significantly smaller marketable tubers than the 
irrigated crop (Figure 8).  Under irrigation, applying 200 kg N/ha produced slightly larger 
marketable tubers than no nitrogen.  However under dryland, nitrogen application 
produced significantly larger marketable tubers similar to the size of tubers of the 
irrigated crop that received 200 kg N/ha.   
 
Clone F05055 and Shepody produced significantly larger marketable tubers with 200 kg 
N/ha compared to no nitrogen.  By contrast, WV3667-1 produced significantly smaller 
marketable tubers with 200 kg N/ha added nitrogen.  Nitrogen application had no effect 
on the average size of marketable tubers. 
 
SPAD Meter Reading 
SPAD meter (Chlorophyll content meter) is a simple, portable device that measures the 
greenness or relative chlorophyll content of leaves.  SPAD meter is used to determine 
crop responses to nitrogen fertilizer application.  In this study, SPAD readings were 
taken at the flowering stage of the potato crop and prior to flailing.   
 
Both irrigated and dryland crops that received 200 kg N/ha exhibited significantly higher 
SPAD readings than the crop that did not receive any N fertilizer (Table 49).  Irrigation 
had no effect on SPAD readings. 
 
As indicated by SPAD readings, the potato clones and cultivars tested showed varying 
intensities of greenness that could be due to genetic differences.  For example, the 
leaves of clone FV12246-6 exhibited the highest pigment levels while CV97065-1 
recorded the lowest pigment level at both flowering and at maturity.  
   
Significant nitrogen x irrigation interaction was observed at both flowering and at flailing 
(Table 49).  At the 200 kg N/ha fertilizer level, both the irrigated and dryland crops 
showed similar SPAD readings.  However, with no added fertilizer N, the irrigated crop 
recorded higher SPAD readings but the difference was not statistically significant at 
flailing. 
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Tuber Specific Gravity 
The dryland crop and the crop that did not receive nitrogen fertilizer produced higher 
tuber specific gravity than the irrigated crop and the crop that received nitrogen fertilizer 
(Table 49).  The significant cultivar x nitrogen interaction indicates that cultivars 
responded differently to nitrogen application.  For example, all cultivars and clones 
tested, except clones F05055 and FV12246-6 showed a similar trend, but the 
differences were not significant. 
 

 

Table 48.  Yield attributes of total and marketable tubers for potato clones as influenced by 
irrigation and nitrogen application. 

Treatment 

Total tubers Marketable tubers 

Yield 
(t/ha) 

No. 
tubers/hill 

Av. 
Tuber 
wt. (g) 

Yield 
(t/ha) 

No. 
tubers/hill 

Av. 
Tuber 
wt. (g) 

Nitrogen:       
     0 N 33.6 6.7 139 26.9 4.1 184 
     200 kg N/ha 34.0 6.3 147 28.2 4.0 195 
Irrigation:       
     Dryland 31.8 6.2 139 25.5 3.8 185 
     Irrigated 35.8 6.7 147 29.5 4.2 194 
Cultivar:       
     CV97065-1 38.7 7.4 143 33.9 5.3 174 
     CV92056-4 37.5 7.5 137 28.8 4.1 192 
     CV92028-1 25.8 4.7 150 21.7 3.0 195 
     F05055 41.4 7.1 161 35.9 4.9 203 
     FV12246-6 33.9 6.2 150 28.4 4.1 189 
     V1002-2 29.2 6.8 119 24.4 4.4 154 
     WV3667-1 24.3 5.4 122 17.0 2.6 183 
     Russet Burbank 32.5 6.5 136 23.8 3.3 196 
     Shepody 33.9 5.3 175 28.9 3.6 226 
     AC Red Island 40.8 8.1 138 32.2 4.8 182 

ANOVA 

Source:  
Nitrogen (N) 
Irrigation (I) 
N x I 
Clone (C) 
N x C 
I x C 
N x I X C 

 
ns 
ns 
ns 

***(5.0) 
ns 
ns 
ns 

 
ns 

*(0.4) 
ns 

***(0.9) 
ns 
ns 
ns 

 
ns 
ns 
ns 

***(11) 
**(16) 

ns 
ns 

 
ns 

*(3.8) 
ns 

***(4.5) 
ns 
ns 
ns 

 
ns 

*(0.3) 
ns 

***(0.7) 
ns 
ns 
ns 

 
ns 
ns 

*(13) 
***(11) 
*(21) 
ns 
ns 

CV (%) 21.0 20.3 11.2 23.6 24.6 8.2 

***, **, * and ns indicate significance at <0.001, 0.01, 0.05 levels of probability and not 
significant, respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Table 49.  Effects nitrogen application on SPAD meter reading and tuber specific 
gravity for potato clones grown under irrigation and dryland. 

Treatment 
SPAD Reading 

Tuber specific gravity 
At flowering At flailing 

Nitrogen:    
     0 N 39.9 42.0 1.0892 
     200 kg N/ha 46.6 47.1 1.0805 
Irrigation:    
     Dryland 42.8 44.4 1.0883 
     Irrigated 43.7 44.7 1.0814 
Cultivar:    
     CV97065-1 38.3 40.1 1.0845 
     CV92056-4 46.3 46.7 1.0839 
     CV92028-1 46.9 48.4 1.0791 
     F05055 39.0 40.8 1.0838 
     FV12246-6 49.0 48.9 1.0992 
     V1002-2 42.5 44.9 1.0831 
     WV3667-1 44.1 45.8 1.0897 
     Russet Burbank 44.4 44.0 1.0821 
     Shepody 39.5 41.8 1.0797 
     AC Red Island 42.1 44.1 1.0831 

ANOVA 

Source:  
Nitrogen (N) 
Irrigation (I) 
N x I 
Clone (C) 
N x C 
I x C 
N x I X C 

 
*(4.3) 

ns 
**(4.5) 
***(2.1) 

ns 
ns 
ns 

 
*(3.7) 

ns 
*(3.9) 

***(1.8) 
ns 
ns 
ns 

 
**(0.0039) 
*(0.0065) 

ns 
***(0.0013) 
**(0.0056) 

ns 
ns 

CV (%) 6.9 6.0 0.41 

***, **, * and ns indicate significance at <0.001, 0.01, 0.05 levels of probability and 
not significant, respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Figure 8.  Interactive effect of nitrogen and irrigation on average marketable  
   tuber weight. 
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Figure 9.  Interactive effect of nitrogen on average marketable tuber weight 
 of potato clones. 
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Figure 10.  Leaf SPAD meter reading at flowering and prior to flailing of 
    dryland and irrigated potato crops. 
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Effect of N-Boost on Potato Productivity 
and Nitrogen Replacement Capacity  

 
Lead: Dr. Jazeem Wahab, Co-Lead: Greg Larson 

 
This study was conducted in collaboration with Donaghys of New Zealand to evaluate 
the performance of N-Boost on potato production.  Objectives included: 
 

1. Effect of N-Boost on potato tuber yield, 
2. Effect of N-Boost on culinary quality attributes of potato, and  
3. Nitrogen replacement potential of N-Boost. 

 
Potato cultivars Norland (early-maturing, ‘Table’ potato) and Russet Burbank (late-
maturing processing/french fry potato) were evaluated in combination with N-Boost and 
nitrogen fertilizer.  The treatments included: 
 

Cultivar:    Norland, Russet Burbank 
N-Boost: No N-Boost, Two foliar applications (First application at tuber initiation           

and the second application three weeks later) 
Nitrogen: 0, 100, and 200 kg N/ha (Nitrogen was split applied, half at planting 

and half at second hilling) 
 
Field plots were laid out as a 2 (cultivar) x 2 (N-Boost) x 3 (Nitrogen) factorial in a RCB 
design with four replications.  Leaf chlorophyll content was estimated, using a SPAD 
chlorophyll meter, immediately prior to the first N-Boost application and three days after 
the second N-Boost application.  The test plots were flailed and desiccated on 
September 9 and 12.  Tubers were harvested on September 30 after adequate skin set.  
Culinary characteristics (boil, bake, chip, and french fry) was determined for marketable 
grade tubers using recommended Variety Testing protocols.  Fry colour categories were 
based on USDA classification.  The soil properties at the test site are summarized in 
Table 50.    
 
SPAD Chlorophyll: 
SPAD chlorophyll estimation before and after N-Boost application did not show much 
change between the pre- and post- application for the two cultivars (Table 51).  The 
effect of cultivars, nitrogen and N-Boost application on SPAD readings showed that 
Norland exhibited higher SPAD readings (i.e. greener) than Russet Burbank during both 
pre- and post- N-Boost application, higher rates of nitrogen resulted in higher SPAD 
readings, and N-Boost had no effect on SPAD readings. 

 
Tuber Yield:  
The tuber yields and specific gravity of marketable tubers for Norland and Russet 
Burbank potatoes in response to nitrogen rate, and N-Boost application are summarized 
in Table 52.   
 
Norland produced significantly higher ‘total’, ‘marketable’ yield, and ‘unmarketable’ yields 
than Russet Burbank.  For Norland, 91% of the total yield was graded marketable, 
whereas for Russet Burbank, only 66% of the total yield graded marketable. 
 
Nitrogen rate and N-Boost application had no effect on the various tuber grade yields, 
i.e. total, marketable, or unmarketable. 
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Significant Cultivar x Nitrogen interaction for unmarketable tuber yield (Table 52) 
indicates a differential cultivar x nitrogen response (Figure 11).  For example, Russet 
Burbank recorded double the yield of Norland at 0-N, approximately three-fold higher 
yield at 100 kg N/ha.  However, at 200 kg N/ha both cultivars recorded similar 
unmarketable yields.  
 
Tuber specific gravity of the processing cultivar Russet Burbank was higher than the 
table cultivar Norland (Table 52).  Nitrogen rate and N-Boost had no effect on tuber 
specific gravity. 
 
 

Table 50.  Soil analysis at the potato test site. 

Item 0 - 30 cm depth 30 - 60 depth 

Texture Loam Loam 

pH 8.2 8.5 
E.C  1S:2W (mS/cm) 0.2 0.2 
E.C. Calc.Sat.Extr. (mS/cm) 0.5 0.5 
Salinity Rating Non-saline Non-saline 
NO3-N (kg/ha) 28 17 
P (kg/ha) 49 - 
K (kg/ha) 589 - 
SO4-S (kg/ha) 26 53 

Table 51.  SPAD chlorophyll meter readings for Norland and Russet Burbank potato as 
influenced by nitrogen fertilizer and N-Boost application. 

Treatment 
SPAD value 

Before N-Boost application After N-Boost application 

Cultivar:   
           Norland 47.7 46.9 
           Russet Burbank 45.1 43.6 
Nitrogen (kg N/ha):   
             0 45.1 44.3 
           100 46.2 44.8 
           200 47.9 46.5 
N-Boost:   
           No N-Boost 46.6 45.2 
           N-Boost – Foliar spray 46.2 45.2 

ANOVA 

Source: 
Cultivar 
Nitrogen 
N-Boost 
Cultivar x Nitrogen 
Cultivar x N-Boost 
Nitrogen x N-Boost 
Cultivar x Nitrogen x N-Boost 

 
***(1.2) 
**(1.5) 

ns 
ns 
ns 
ns 
ns 

 
***(1.3) 
*(1.6) 

ns 
ns 
ns 
ns 
ns 

CV (%) 4.5 5.0 

***, **, * and ns indicate significance at 0.001, 0.01, 0.05 levels of probability and not 
significant, respectively. 

Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Table 52.  Tuber yields for Norland and Russet Burbank potato as influenced by nitrogen 
fertilizer and N-Boost application. 

Treatment 
Tuber yield (t/ha)

Z
 Specific gravity of 

marketable tubers Total Marketable Un-marketable 

Cultivar:     

      Norland 45.2 41.2 7.3 1.0739 

      Russet Burbank 32.2 24.9 4.0 1.0825 

Nitrogen (kg N/ha):     

       0 35.9 30.4 5.4 1.0756 

      100 42.4 35.9 6.4 1.0813 

       200 37.9 32.8 5.1 1.0777 

N-Boost:     

       No N-Boost 39.1 33.8 5.3 1.0764 

       N-Boost – Foliar spray 38.3 32.3 6.0 1.0800 

ANOVA 

Source: 
Cultivar 
Nitrogen 
N-Boost 
Cultivar x Nitrogen 
Cultivar x N-Boost 
Nitrogen x N-Boost 
Cultivar x Nitrogen x N-Boost 

 
***(5.5) 

ns 
ns 
ns 
ns 
ns 
ns 

 
***(5.2) 

ns 
ns 
ns 
ns 
ns 
ns 

 
***(1.5) 

ns 
ns 

*(2.6) 
ns 
ns 
ns 

 
*(0.0037) 

ns 
ns 
ns 
ns 
ns 
ns 

CV (%) 24.3 26.5 45.1 1.2 

Z
Marketable grade includes tubers between 48 mm and 88 mm diameter.  Unmarketable grade 

includes tubers larger than 88 mm and smaller than 48 mm diameter. 
***, * and ns indicate significance at 0.001 and 0.05 level of probability and not significant, 
respectively. 

Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Figure 11.  Interactive effect of nitrogen rates on unmarketable 
  yields for Norland and Russet Burbank potato. 
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Producing ‘Small Potato’ from Standard Cultivars: 
Effect of Falgro (Commercial GA3) on Tuber Yield and Size Profile  

 
Lead: Dr. Jazeem Wahab, Co-Lead: Greg Larson 

 
‘Small’ potato markets in North America including Canada target tubers between 20 mm 
and 40 mm in diameter.  The challenges in growing ‘Small’ potato, compared to 
conventional potato, include requirement of suitable cultivars that produce high yields of 
small size profile, earlier top-kill and harvest to maximize target size grades, and other 
production practices to optimize yields of small size grades.  It is possible to increase 
tuber numbers per hill using gibberellic acid (GA3).  A commercial form of gibberellic acid 
called Falgro has been utilized to increase tuber set and control size with ‘Table’ potato 
such as Shepody.   
 
This project was designed to evaluate Falgro (GA3) to control tuber size and maximize 
the proportion of ‘Small’ grade tubers from standard ‘Table’ potato cultivars Norland, AC 
Peregrine, and Shepody. This study examined two seed types (whole seed and cut seed 
pieces), rates of Falgro seed treatments (10, 20 ppm and no Falgro control), and Falgro 
foliar spray (10 ppm) eight weeks from planting.  No Falgro, i.e. water, treatments were 
included as control for seed treatment and foliar spray.  The field plots were laid out as 
Split-split-plot design with four replications.  Foliar Falgro, seed type, and Falgro seed 
treatment were assigned to Main, Sub, and Sub-sub plots, respectively.  
 
Norland and Shepody trials were planted on May 26 and AC Peregrine was planted on 
May 30.  The crop was raised under irrigation using standard agronomic practices.  The 
crop received 200.4 mm of rain and 112.5 mm of irrigation.  Norland and Shepody were 
flailed on August 16, AC Peregrine on August 18.  The crop was desiccated using 
Reglone.  First application of Reglone for Norland and Shepody was given on August 16, 
for AC Peregrine on August 18.  Second and third applications were given on August 30 
and September 9 for all cultivars.  The crop was harvested on September 28 and 
September 29. 
 
Tuber Yield: 
‘Small’ and ‘Table’ grade tuber yield and tuber numbers in response to seed and foliar 
application of Falgro for cut and whole seed of Norland, Shepody, and AC Peregrine are 
summarized in Tables 53, 54, and 55, respectively.  AC Peregrine produced the highest 
average ‘Small’ grade yield of 18 t/ha followed by Norland and Shepody yielding on 
average approximately 8 t/ha of ‘Small’ grade tubers.  Norland, AC Peregrine, and 
Shepody produced 19, 18, and 9 t/ha of ‘Table’ grade yields, respectively.  It is unclear 
why the Shepody yield was considerably low.  The yield response to seed type, and 
Falgro seed treatment and foliar application for the various cultivars is described below.   

 
Norland: 
Cut seed seed-pieces produced 32% higher ‘Small’ grade yield and 24% higher ‘Small’ 
grade tuber numbers than whole seed-tubers (Table 53).  By contrast, cut seed-pieces 
produced 28% lower ‘Table’ grade yield and 24% lower ‘Table’ tuber number than whole 
seed-tubers.  
 
Falgro seed treatment produced higher ‘Small’ grade tuber yield and tuber number than 
seed that was not treated with Falgro.  For example, 10 ppm Falgro seed treatment 
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produced on average 122% higher yield and tuber of ‘Small’ potato relative to untreated 
seed.  The 20 ppm Falgro seed treatment produced 143% higher ‘Small’ grade yield and 
144% higher tuber number than no Falgro seed treatment.  By contrast, Falgro seed 
treatment adversely affected ‘Table’ grade yield and tuber number than seed that was 
not treated with Falgro.  The yield depression was 52% for 10 ppm Falgro and 65% for 
20 ppm Falgro compared to no Falgro seed treatment.  Similarly, 10 and 20 ppm Falgro 
seed treatment produced 38% and 52% fewer tubers/m row than untreated seed. 
 
The interaction significant seed type x seed Falgro application for ‘Small’ grade yield and 
tuber number (Table 53) indicate that the yield and tuber number responses due to 
Falgro seed treatment was variable depending on the seed type.  For example, with no 
Falgro seed treatment, both whole and cut seed produced similar ‘Small’ grade yield 
(Figure 12) and tuber number/m row (Figure 13).  For cut seed, 10 and 20 ppm Falgro 
application progressively increased ‘Small’ grade tuber yield and tuber number.  The 10 
ppm Falgro seed treatment produced 154% higher yield than no Falgro treatment.  The 
20 ppm Falgro treatment produced 19% higher yield than the 10 ppm Falgro treatment.  
However, with whole seed-tuber, 10 ppm Falgro produced 99% higher yield than no 
Falgro, and 20 ppm Falgro caused a slight (2%) yield decline over the 10 ppm Falgro 
treatment.  The interactive effect of Falgro and seed type on ‘Small’ tuber number 
followed a similar trend to tuber yield (Figure 13). 
 
Falgro seed treatment produced significantly lower ‘Table’ grade yield relative to no 
Falgro treatment (Table 53).  For example, 10 and 20 ppm Falgro seed treatment 
produced respectively 52% and 65% lower ‘Table’ grade yield than untreated seed.  The 
corresponding decline in tuber number was 38% and 53%, respectively.        

 
Shepody: 
Cut and whole seed produced similar ‘Small’ grade yield, however, cut seed produced 
more, i.e. 17% higher, ‘Small’ grade tubers than whole seed (Table 54).   
 
The 10 ppm Falgro seed treatment produced 74% higher ‘Small’ grade yield and 83% 
‘Small’ grade tuber number over no Falgro seed treatment.  The 20 ppm Falgro 
treatment produced approximately 24% lower ‘Small’ grade tuber yield and tuber number 
than 10 ppm Falgro seed treatment. 
 
Falgro seed treatment produced significantly lower ‘Table’ grade yield relative to no 
Falgro treatment (Table 54).  For example, 10 and 20 ppm Falgro seed treatment 
produced respectively 52% and 68% lower ‘Table’ grade yield than untreated seed.  The 
corresponding decline in tuber number was 43% and 62%, respectively.  
 
AC Peregrine:  
Cut seed seed-pieces produced 29% higher ‘Small’ grade yield and 41% higher ‘Small’ 
grade tuber numbers than whole seed-tubers (Table 55).  By contrast, cut seed-pieces 
produced 45% lower ‘Table’ grade yield and 42% lower ‘Table’ tuber number than whole 
seed-tubers.  

 
Falgro seed treatment produced higher ‘Small’ grade tuber yield and tuber number than 
untreated seed.  For example, 10 ppm Falgro seed treatment produced on average 2.6-
fold higher yield and number of ‘Small’ potato relative to no Falgro seed treatment.  The 
20 ppm Falgro seed treatment produced approximately three-fold higher yield and 
number of ‘Small’ grade potato than no Falgro seed treatment.  By contrast, Falgro seed 
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treatment adversely affected ‘Table’ grade yield and tuber number than untreated seed.  
The yield depression was 42% for 10 ppm and 49% for 20 ppm Falgro compared to 
untreated seed.  Similarly, 10 and 20 ppm Falgro seed treatment produced respectively 
35% and 43% fewer tubers/m row than untreated seed. 
 
The interaction significance (Table 55) for seed type x seed Falgro application for ‘Table’ 
grade yield and tuber number indicate that the yield and tuber number responses due to 
Falgro seed treatment was variable depending on the seed type.  For example, with no 
Falgro seed treatment, both whole and cut seed produced similar ‘Table’ grade yield 
(Figure 14) and tuber number/m row (Figure 15).  The 10 ppm Falgro seed treatment 
caused a significant reduction in ‘Table’ grade yield and tuber numbers relative to no 
Falgro treatment and the decline was more marked for cut seed than whole seed 
(Figure 14, Figure 15). However, the decline in ‘Table’ grade yield and tuber number 
between 10 and 20 ppm Falgro were less marked. 
 
  

 
 

Table 53.  Effects of seed-piece type, Falgro seed treatment and foliar application on yield 
of ‘Small’ and ‘Table’ size grades

z
 for Norland potato. 

Treatment 
Tuber yield (t/ha) No. of tuber (per m row) 

‘Small’ ‘Table’ ‘Small’ ‘Table’ 

Foliar Falgro:     
     No (Water) 7.6 19.0 19.4 14.9 
     Yes 7.5 19.2 19.1 14.7 
Falgro seed treatment:     
     0 (Water) 4.0 31.4 10.2 21.3 
     10 ppm 8.9 15.0 22.7 13.2 
     20 ppm 9.7 10.9 24.9 9.9 
Seed type:     
     Whole seed 6.5 22.2 17.2 16.8 
     Cut seed (Half) 8.6 16.0 21.4 12.8 

ANOVA 

Source:  
Falgro Foliar (F) 
Falgro Seed treatment (S) 
Seed type (T) 
F x S 
F x T 
S x T 
F x S x T 

 
ns 

***(1.2) 
*(1.7) 

ns 
ns 

**(2.1) 
ns 

 
ns 

***(5.1) 
*(4.4) 

ns 
ns 
ns 
ns 

 
ns 

***(2.6) 
*(4.0) 

ns 
ns 

**(5.2) 
ns 

 
ns 

***(3.5) 
*(3.1) 

ns 
ns 
ns 
ns 

CV (%) 21.2 36.5 18.5 32.3 
z 
‘Small’ tubers: 20 - 40 mm tuber diameter; ‘Table’ grade tubers = >40 mm diameter. 

***, **, * and ns indicate significance at <0.001, 0.01, 0.05 levels of probability and not 
significant, respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Table 55.  Effects of seed-piece type and Falgro seed treatment and foliar application on yield of ‘Small’ 
and ‘Table’ size grades

z
 for AC Peregrine potato. 

Treatment 
Tuber yield (t/ha) No. of tuber (per m row) 

‘Small’ ‘Table’ ‘Small’ ‘Table’ 

Foliar Falgro:     
     No (Water) 18.3 17.7 28.0 18.4 
     Yes 18.4 18.2 28.1 18.7 
Falgro seed treatment:     
     0 (Water) 8.6 25.8 12.7 25.1 
     10 ppm 22.3 14.9 34.2 16.4 
     20 ppm  24.1 13.0 37.1 14.1 
Seed type:     
     Whole seed 16.0 23.4 23.3 23.4 
     Cut seed (Half) 20.7 12.4 32.8 13.7 

ANOVA 

Source:  
Falgro Foliar (F) 
Falgro Seed treatment (S) 
Seed type (T) 
F x S 
F x T 
S x T 
F x S x T 

 
ns 

***(2.8) 
*(3.3) 

ns 
ns 
ns 
ns 

 
ns 

***(2.7) 
***(2.0) 

ns 
ns 

***(3.6) 
ns 

 
ns 

***(3.9) 
***(3.8) 

ns 
ns 
ns 
ns 

 
*(0.3) 

***(2.9) 
***(1.3) 

ns 
*(1.4) 

***(3.6) 
ns 

CV (%) 21.1 20.3 19.0 21.2 
z 
‘Small’ tubers: 20 - 40 mm tuber diameter; ‘Table’ grade tubers = >40 mm diameter. 

***, * and ns indicate significance at <0.001, 0.05 levels of probability and not significant, respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 

Table 54.  Effects of seed-piece type, Falgro seed treatment and foliar application on yield of ‘Small’ and 
‘Table’ size grades

z
 for Shepody potato. 

Treatment 
Tuber yield (t/ha) No. of tuber (per m row) 

‘Small’ ‘Table’ ‘Small’ ‘Table’ 

Foliar Falgro:     
     No (Water) 8.9 9.0 15.9 6.0 
     Yes 8.3 9.4 14.9 5.9 
Falgro seed treatment:     
     0 (Water) 6.3 15.4 10.9 9.1 
     10 ppm 11.0 7.3 19.9 5.2 
     20 ppm 8.4 4.9 15.3 3.5 
Seed type:     
     Whole seed 7.9 11.0 14.1 7.1 
     Cut seed (Half) 9.2 7.5 16.6 4.8 

ANOVA 

Source:  
Falgro Foliar (F) 
Falgro Seed treatment (S) 
Seed type (T) 
F x S 
F x T 
S x T 
F x S x T 

 
ns 

**(2.6) 
ns 
ns 
ns 
ns 
ns 

 
ns 

***(4.0) 
*(2.6) 

ns 
ns 
ns 
ns 

 
ns 

***(3.7) 
*(2.4) 

ns 
ns 
ns 
ns 

 
ns 

***(2.5) 
**(1.3) 

ns 
ns 
ns 
ns 

CV (%) 41.8 58.8 33.1 56.5 
z 
‘Small’ tubers: 20 - 40 mm tuber diameter; ‘Table’ grade tubers = >40 mm diameter. 

***, **, * and ns indicate significance at <0.001, 0.01, 0.05 levels of probability and not significant, 
respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Figure 13.  Interactive effect of seed type and Falgro seed 
treatment on ‘Small’ grade tuber number for Norland  
potato. 
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Figure 12.  Interactive effect of seed type and Falgro seed 
       treatment on 'Small' grade tuber yield for Norland 

potato. 
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Figure 14.  Interactive effect of seed type and Falgro seed 
treatment on 'Table' grade tuber yield for AC 
Peregrine potato. 
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Figure 15.  Interactive effect of seed type and Falgro seed 
treatment on ‘Table’ grade tuber number for AC 
Peregrine potato. 
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Water Use Efficiency and Greenhouse Gas Emission 
 

Effects of Nitrogen Application and Water Management 
for Potato, Canola, and Wheat 

 
Lead: Dr. Jazeem Wahab, Co-Lead: Greg Larson 

Co-Investigators: Dr. Reynold Lemke, AAFC Saskatoon; 
Dr. Rich Farrell, University of Saskatchewan, Saskatoon 

 
Crop plants rarely reach their full genetic potential for yield because of the limitations 
imposed by the environment, including unfavourable temperature and lack of water.  
Plant water deficits affect every aspect of plant growth and the worldwide losses in yield 
from water stress likely exceed the losses from all other causes combined.  Irrigation 
provides insurance against crop losses due to moisture stress.  To derive maximum 
benefits from crop production it is essential to utilize superior crop/cultivars, best 
management practices suited for the production environment.  This includes appropriate 
fertilizer practices and water management.  Moisture stress at critical crop growth stages 
could adversely affect yield and quality.  Proper irrigation scheduling is essential in order 
to alleviate moisture stress to the crop. 
 
Irrigated crop production requires high production inputs (e.g. nitrogen fertilizer) and 
appropriate agronomic practices.  Efficient irrigation and proper fertilizer placement will 
help retain fertilizer in the root zone to be utilized by the crop effectively.  By contrast, 
over irrigation can cause fertilizer to leach below the root zone.  Leaching of nutrients 
below the root zone is an economic loss while contaminating ground water.   
 
Although irrigation is a means of mitigating moisture shortage and sustaining intensive 
crop production, intensive irrigated agriculture and increased N fertilizer use have been 
found to elevate emissions of the greenhouse gases such as carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (N2O) compared to dryland production.    
 
Effective agronomic practices are required to maximize resource (e.g. irrigation water, 
nitrogen fertilizer) use efficiency while minimizing environmental impacts.  This study 
examines a holistic approach on resource use efficiency targeted at maximizing 
economic returns while minimizing adverse environmental impacts.  The study focussed 
on nitrogen dynamics with emphasis on (i) crop productivity, water use efficiency, and 
(ii) GHG emissions. 
 
i.  Water Use Efficiency and Productivity 
 
Studies were conducted on potato, canola, wheat, and dry bean.  The dry bean study 
was abandoned due to severe crop damage caused by extensive flooding on July 12 
followed by hail damage on August 6.   
 
Spring soil analysis of each test site is summarized in Table 56.  Productivity and Water 
Use Efficiency for the various crops are described below. 
 
Potato 
Two nitrogen treatments (200 kg N/ha - all applied at planting; 200 kg N/ha – applied half 
at planting and half prior to second hilling) and a no nitrogen check treatments were 
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compared for Norland and Russet Burbank potato grown under irrigation.  Field plots 
were laid out as a 3 x 2 factorial in a RCBD with six replications.  The test was 
established on May 26, top-killed on September 9, desiccant applied on September 9 
and 12, and harvested on September 27.  The crop received 200.4 mm of rain and 
112.5 mm of irrigation. 
 
The 69 mm rain on July 12 caused extensive flooding adversely affecting crop growth 
and tuber yield.  Norland produced 69% higher marketable yield than Russet Burbank 
(Table 57).  The higher yield of Norland was associated with more tubers, but not larger 
tubers. 
 
No yield advantage was found for nitrogen application compared to the control treatment 
(Table 57).  Further, nitrogen application methods (single or split application) had no 
effect on yield, tuber number, or average weight of marketable tubers. 
 
In general, Water Use Efficiency was relatively low in this study (Table 57), likely due to 
yield depression caused by flooding.    
 
Canola 
Two canola cultivars (VT500 and V1040) and two nitrogen treatments (0, 200 kg N/ha) 
were evaluated under irrigation and dryland.  All the nitrogen was given at planting along 
with 100 kg/ha P, and 75 kg/ha K.  Field plots were laid out as a 2 x 2 factorial in a 
RCBD with six replications separately for the dryland and irrigated crops.  The crop was 
seeded on June 2 and raised using standard agronomic practices.  The plots were 
swathed on August 30 (V1040) and September 2 (VT500), and harvested on 
September 22.  The dryland crop received 200.4 mm rainfall and the irrigated plots 
received 112.5 mm supplementary irrigation.  The July 12 rain that caused severe 
flooding and a hail storm on August 6 likely compromised crop growth and yield. 
 
On average, both the irrigated and dryland canola crops produced similar yields, i.e. 
3549 kg/ha for dryland (Table 58), and 3547 kg/ha for irrigation (Table 59).   
 
Under dryland, both cultivars produced similar seed yield and recorded similar WUE 
(Table 58).  VT500 produced larger seed than V1040.  Nitrogen application had no effect 
on seed yield, seed weight, or WUE. 
 
Under irrigation, significant cultivar x nitrogen were observed for seed yield, 1000-seed 
weight, and WUE indicating that VT500 and V1040 responded differently to nitrogen 
application (Table 59).  For example, nitrogen fertilizer had no effect on seed yield for 
VT500, whereas V1040 produced 15% (significant) higher yield with 200 kg N/ha over 
no nitrogen application.  Water Use Efficiency followed a similar trend to seed yield.  For 
1000-seed weight, V1040 recorded similar seed weight for 0 and 200 kg/ha N.  
However, for VT500, 0 N produced larger seed than 200 kg N/ha. 
 
Wheat 
This examined the effect of nitrogen application and irrigation timing on productivity and 
WUE for Glenn (Canada Western Red Spring) and Strongfield (Canada Western Amber 
Durum) wheat.  Nitrogen treatments included 0 N check, and 100 kg N/ha.  Nitrogen was 
applied at planting along with 100 kg P/ha and 75 kg K/ha.  Irrigation treatments included 
Full irrigation (i.e. Full), Irrigation up to heading (i.e. Early), Irrigation after heading (i.e. 
Late), and Dryland.  Field plots were laid out as a Split-split-plot design with four 
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replications.  Irrigation was assigned to Main-plot, Cultivar to Sub-plot, and Nitrogen to 
Sub-sub-plot.  The crop was seeded on June 2 and raised using standard agronomic 
practices.  The growing season received 200.4 mm rainfall.  Full, Early, and Late water 
treatments received 112.5 mm, 50 mm, and 62.5 mm of supplemental irrigation 
respectively.  The crop was direct combined on September 23.  The July 12 flooding and 
a hail storm on August 6 likely compromised crop growth and yield. 
 
The average seed yield, 1000-seed weight, and WUE for the two wheat cultivars in 
response to irrigation timing, and nitrogen application is summarized in Table 60.  Glenn 
produced 7% higher seed yield than Strongfield, but the difference was not significant.  
Irrigation and nitrogen treatments had no effect on seed yield.  Strongfield wheat 
produced larger seed than Glenn.  WUE was highest for the dryland and lowest for Full 
irrigation.  Full, Early, and Late irrigations recorded similar WUE.   
 
ii. Greenhouse Gas Emissions Associated with Irrigated and Dryland Cropping 

Systems 

Dr. R.E. Farrell 

Department of Soil Science, University of Saskatchewan, Saskatoon, SK 

 

Irrigated crop production systems are poised to play a more prominent role in Canadian 
agriculture - helping producers meet increasing global food demands while addressing 
food security issues.  Indeed, the potential exists to significantly increase the irrigated 
land base in the Prairie provinces - including Saskatchewan.  However, it is expected 
that the greater productivity associated with irrigated cropping systems may result in 
increased greenhouse gas (GHG) emissions.  Nitrous oxide (N2O) emissions in 
particular are expected to increase in response to the additions of both water and N 
fertilizer inherent to irrigated systems.  Indeed, the Canadian national GHG inventory 
calculates soil-derived N2O emissions using a climate-dependent factor that increases 
linearly as ratio of precipitation (P) to potential evapotranspiration (PE) increases - as 
would be the case in irrigated cropping systems.  Thus, reducing the moisture limitation 
inherent to dryland cropping systems on the Prairies has the potential to significantly 
increase N2O emissions from soils that would normally be considered low emitters. 
However, there is very little field data comparing dryland and irrigated cropping systems 
on the Canadian Prairies, and there is even less data available to demonstrate if/how 
GHG emissions can be impacted by water (and nutrient) management. 
 
This study was initiated in 2011 to quantify and compare GHG emissions from 
agricultural plots managed as either dryland or irrigated cropping systems.  The study is 
situated at the Canada-Saskatchewan Irrigation Diversification Centre (CSIDC) at 
Outlook, SK and makes use of a small-plot design involving three crops (wheat, canola, 
and potato) and two rates of N fertilizer addition (0 and 100 kg N ha-1 for wheat and 0 
and 200 kg N ha-1 for canola and potato).  In addition, the potato study examined the 
effects of cultivar (Norland vs. Russet Burbank) and the timing of fertilizer additions (i.e., 
single vs. split application) on GHG emissions.  Greenhouse gas (N2O, CO2 and CH4) 
fluxes associated with the dryland and irrigated plots were measured over a five month 
period (i.e., from June to October) in 2011. 
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Methods 
 
Gas Sampling 
Gas sampling commenced as soon after seeding as was feasible and continued into the 
fall (i.e., till ground freeze-up).  Sampling intensity varied so as to capture the greatest 
amount of activity and variability.  Ambient GHG fluxes were determined using non-
steady state, vented chambers with flux measurements obtained on 12–14 dates.  
Collars (10 cm × 24.6 cm i.d.) for the chambers were manually driven into the soil to a 
depth of 5 cm and anchored in place.  Once a chamber (15.8 cm × 24.6 cm i.d.) was 
sealed to the collar, gas samples were collected at 24 min intervals (three samples per 
chamber, collected at 24, 48, and 72 min).  In addition, ambient air samples (n = 10) 
were collected on each date and the concentration of N2O in the ambient air used as the 
time-zero measurement.  
 
Gas Analysis and Flux Measurement 
Nitrous oxide, CO2, and CH4 concentrations were determined using a Bruker 450 gas 
chromatograph equipped with a 63Ni electron capture detector (ECD)/Heyesep N 
(80/100) column for N2O; a thermal conductivity detector (TCD)/Poropak QS (80/100) 
column for CO2); and a flame ionization detector (FID)/Poropak QS (80/100) column for 
CH4.  Calibration curves for each column/detector pair were generated using gas 
standards obtained from Scott Specialty Gases (St. Louis, MO) and the calibration 
software provided as part of the Bruker Galaxy Chromatography Workstation (Ver. 6.2).   
Greenhouse gas fluxes were determined by fitting a linear or quadratic least-squares 
regression model to the gas concentration vs. time data and then calculating the flux 
(FGHG) as described by Rochette and Bertrand (2008): 

                                             

   

FGHG =
dCg

dt
´
V

A
´
Mm,g

Vm
´ (1-

ep

P
) [1] 

where dCg/dt (mol mol-1 s-1) is the change in gas concentration within the chamber 
during deployment calculated from the slope of the linear regression; V (m3) is the 
volume of the chamber; A (m2) is the area under the chamber; Mm,g (g mol-1) is the 
molecular mass of the gas under consideration (i.e., CO2, N2O or CH4); Vm (m3 mol-1) is 
the molar volume of the gas at the temperature and atmospheric pressure recorded at 
the time of deployment (i.e., at t = 0); ep (kPa) is the partial pressure of water vapor in 
the chamber headspace; and P (kPa) is the ambient (barometric) pressure.  Cumulative 
(seasonal) greenhouse gas emissions were calculated for each plot (replicate) by 
linearly interpolating data points and integrating the underlying area.  The mean and 
standard errors for each site were determined from the individual estimates.  
 
Each GC run also included a set of “verification standards” to ensure that the system 
was operating within specifications.  The N2O and CO2 concentration of the standards 
was determined by cross referencing against a “known” standard. Ambient air samples 
were included as reference samples in each analytical run to check the ‘within run’ 
precision, calculate the minimum detectable concentration difference (MDCD), and 
correct for detector drift.  The MDCD was calculated for each sampling day by (i) 
analyzing matched pairs of the reference gas samples at regular intervals during each 

pair diff) as 

well as the standard deviation (pair diff); and (iii) calculating the MDCD using Eqn. [2].  

                                                pair diff + (2pair diff) [2] 
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The MDCD was used to filter the raw data when calculating the actual GHG flux; i.e., 
concentration differences between t0 and each subsequent time step that were <MDCD 
were not considered to be significantly different from the t0 concentration.  As is common 
with datasets that include large numbers of “nondetects” (in this case, values that fall 
below the MDCD), distinguishing non-significant fluxes from natural variability as well as 
sampling error proved difficult.  In cases when the maximum change in GHG 
concentration over the measurement period was less than the MDCD, the flux was 
reported as zero.  Although reporting these fluxes as zero, or as any arbitrary fraction of 
the MDCD, results in “left censoring” of the data, this is a common practice when dealing 
with GHG data.  Thus, to minimize the effects of this left censoring, the calculated flux 
was reported when the maximum change in GHG concentration was greater than the 
MDCD.  
 

Results 
Technical and logistical constraints forced a delay in the start of gas sampling, with the 
first samples collected on June 23 in the potato plots (i.e., ca. four weeks after seeding) 
and on June 24 in the wheat and canola plots (i.e., ca. three weeks after seeding).  As a 
result, emissions associated with the first irrigation event (12.5 mm on June 15, Julian 
Day 166) and first large precipitation event (27.2 mm on June 17, Julian Day 168) 
following seeding were not measured.  
 
Wheat Study    
In general, daily N2O fluxes followed the general event based/background pattern 
normally associated with soils in the semi-arid prairies.  During the measurement period, 
there was a single large emission event in both the dryland and irrigated plots 
(Figure 16).  In the irrigated plots (Figure 16C), this emission event occurred on July 8 
(Julian Day 189) following two days of irrigation during which the plots received 25 mm 
of water. In the dryland plots (Figure 16B), however, this emission event was delayed 
until July 15 (Julian Day 196) following a large rainstorm during which the plots received 
75.2 mm of precipitation.  In general, however, emission events during the latter parts of 
the growing season were quite small, suggesting that crop uptake had depleted the 
available nitrate pool, thus reducing the amount of NO3–N available for denitrification 
and, hence, the production of N2O. 
 
Cumulative N2O emissions from the wheat plots ranged from ca. 0.27 kg N ha-1 in the 
control plots to 0.70 kg N ha-1 in the fertilized (100 kg urea-N ha-1) plots (Figure 17A).   
Statistical analysis of the data (using a 2-way ANOVA) indicated that (i) there was no 
significant difference (P = 0.933) between the dryland and irrigated plots, and 
(ii) cumulative emissions from the fertilized plots were generally greater than those from 
the control plots (P = 0.092).  Moreover, in both the dryland and irrigated plots, the soils 
were a small sink for CH4 (Figure 17B) and, somewhat surprisingly, the sink potential 
was greatest in the irrigated plots (P = 0.015).  Carbon dioxide emissions (Figure 17C), 
on the other hand, were unaffected by either irrigation (P = 0.333) or fertilizer application 
(P = 0.486).  
 
Canola Study 
As in the wheat plots, daily N2O fluxes followed an event based/background pattern and 
there was a single large emission event in both the dryland and irrigated plots (Figure 8).  
In this case, however, the major emission event occurred on the first sampling date (i.e., 
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June 24; Julian Day 175) and was associated with the fertilized plots only.  This event 
followed four days of light rain, during which the plots received 11.4 mm of precipitation 
(approximately equivalent to a single irrigation event).  That the largest emission event in 
the canola plots occurred 12–21 days earlier than in the wheat plots is likely a reflection 
of the fact that the amount of fertilizer-N applied to the canola plots was twice that 
applied to the wheat plots (i.e., 200 vs. 100 kg N ha-1).  Thus, the amount of NO3-N 
available for denitrification was likely greater in the canola plots - especially early in the 
season - and less precipitation was required to trigger an emission event.  
 
Cumulative N2O emissions from the canola plots ranged from 0.16–0.47 kg N ha-1 in the 
control plots to 1.45–1.70 kg N ha-1 in the fertilized (200 kg urea-N ha-1) plots 
(Figure 19A).  Statistical analysis of the data (using a 2-way ANOVA) indicated that (i) 
there was no significant difference (P = 0.275) between the dryland and irrigated plots, 
and (ii) cumulative emissions from the fertilized plots were greater (P = 0.001) than those 
from the control plots - again, reflecting the greater supply of NO3-N in the fertilized plots.  
As was the case in the wheat plots, soils in both the dryland and irrigated plots were 
generally small sinks for CH4 (Figure 19B), though in the canola plots there was no 
difference (P = 0.180) between the dryland and irrigated plots.  Carbon dioxide 
emissions (Figure 19C) also were unaffected by either irrigation (P = 0.516) or fertilizer 
application (P = 0.750).  
 
Potato Study 
The potato study differed from both the wheat and canola studies in that it involved 
determining the effects of nitrogen rate and timing on the GHG emissions associated 
with two cultivars of potato (i.e., Norland and Russet Burbank) grown under irrigation.   
Moreover, because potatoes are grown in hills, gas sampling chambers were placed 
both in the hill itself and in the furrow between rows.  As was the case with both the 
wheat and canola plots, daily N2O emissions followed an event based/background 
pattern (Figures 20 and 22), though emissions were generally greater in the hill position 
than in the furrow.  Like the canola plots, the potato plots receiving a single application of 
N fertilizer (200 kg N ha-1) at planting exhibited a large N2O flux on the first sampling 
date - this was particularly pronounced in the Russet Burbank plots (Figure 22).  Plots 
receiving a split application of N fertilizer (100 kg N ha-1 at planting and 100 kg N ha-1 at 
2nd hilling) typically exhibited smaller N2O fluxes during the initial stages of gas sampling 
(i.e., prior to the 2nd fertilizer-N application) than those from the plots receiving a single 
application.  A relatively large N2O flux was measured shortly after the 2nd hilling, and 
following several days of heavy precipitation, and was apparent in the plots receiving 
both the single and split N-application.  This flux presumably reflects the combined 
effects of management (i.e., the hilling operation itself and fertilizer application) and soil 
water status on N2O production and emission.  Subsequent N2O emissions were 
generally small in the plots receiving the split N application, suggesting that the available 
N pool was rapidly depleted by crop uptake of the added N.  Indeed, the timing of the N 
application had no significant effect on cumulative N2O emissions over the last eight 
sampling dates (P = 0.198).  Regardless of cultivar, cumulative N2O emissions from the 
hill positions were significantly greater (P ≤ 0.001) than those from the furrow positions 
(Figures 21 and 23) and thus contribute more to the overall (field-averaged) emissions.  
 
Cumulative field-averaged emissions were calculated by weighting the daily fluxes to 
reflect the aerial extent of the hill (60%) and furrow (40%) locations.  Using the field-
averaged emission data, and for reasons that have yet to be determined, differences 
between cultivars were detected - with cumulative N2O emissions associated with the 
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Norland plots being ca. 30% smaller (P = 0.043) than those from the Russet Burbank 
plots.  
 
Cumulative N2O emissions associated with the Norland plots ranged from 0.34–0.59 kg 
N ha-1 in the control plots, 1.59–1.83 kg N ha-1 in the single N-application plots, and 
0.85–1.91 kg N ha-1 in the split N-application plots (Figure 24A).  Statistical analysis of 
the data (using a 1-way ANOVA) indicated that, regardless of timing, cumulative 
emissions from the fertilized plots were greater (P = 0.003) than those from the control 
plots.  However, although the plots receiving a single N application at planting lost an 
average of about 0.32 kg N2O-N ha-1 more than those receiving a split application, this 
difference was not significant  (P = 0.295).  Unlike N2O, cumulative emissions of CH4 
and CO2 did not vary between cultivars (Figure 24C–24F).  However, as was the case in 
the wheat and canola plots, soils in the potato plots were a small sink for CH4 
(Figure 24C and 24D); moreover, as in the wheat plots there was a small fertilizer/timing 
effect on the sink potential of these soils (P = 0.082).  Carbon dioxide emissions (Figure 
24E and 24F), on the other hand, were unaffected by the timing of the fertilizer 
application (P = 0.922).  
 
Cumulative, N2O emissions associated with the Russet Burbank plots ranged from 
0.33-0.93 kg N ha-1 in the control plots, 1.16–1.77 kg N ha-1 in the single N-application 
plots, and 0.74–1.38 kg N ha-1 in the split N-application plots (Figure 24B).  As was the 
case with emissions associated with the Norland potatoes, statistical analysis of the data 
(using a 1-way ANOVA) indicated that cumulative emissions from the fertilized plots 
were greater (P = 0.003) than those from the control plots.  Moreover, significantly more 
N2O-N (0.85 kg N2O-N ha-1; P = 0.034) was lost from the plots receiving a single 
application of N than from the plots receiving a split N application.  
 
Discussion 
The amount on N2O-N produced and released from field soils is controlled by a variety of 
factors—chief among these being soil moisture/aeration status, temperature, N and C 
availability and microbial community dynamics.  In turn, each of these factors is affected 
by the type of crop being grown.  These three studies were initiated to examine the role 
of crop type and the rate and timing of N application on GHG (N2O, CH4 and CO2) 
emissions under dryland and irrigated conditions.  
 
Wheat (cv. Glenn) and Canola (cv. VT500 RR) were grown on small plots under both 
dryland and irrigated conditions at the CSIDC (Outlook, SK).  The plots received either 
no N fertilizer (control plots), 100 kg N ha-1 (wheat), or 200 kg N ha-1 (canola).  As 
expected, daily N2O emissions generally followed an event-based/background pattern, 
with the highest emissions occurring after a significant precipitation or irrigation event.  
However, due to the fact that GHG emissions were not determined until three weeks 
after the plots were fertilized, emission factors (i.e., the percent of fertilizer N applied lost 
as N2O) could not be calculated.  Nevertheless, cumulative N2O emissions were 
generally greatest in the fertilized plots (Table 61), with significant differences between 
the fertilized and control plots detected for the canola system.  In general, cumulative 
emissions of both N2O (P = 0.072) and CO2 (P = 0.116) tended to be greater in the 
canola plots than the wheat plots, which presumably reflects the effects of the crop on 
nutrient and water use, microbial community dynamics (including denitrification activity), 
and root respiration.  
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Potato (cv. Norland and Russet Burbank) were grown on small plots under irrigated 
conditions at the CSIDC (Outlook, SK).  The plots received either no N fertilizer (control 
plots) or 200 kg N ha-1 applied either as a single application at planting or a split 
application, with 100 kg N ha-1 applied at planting and 100 kg N ha-1 applied at 2nd hilling.   
Daily N2O emissions generally followed an event-based/background pattern similar to 
that observed with the canola plots - except that daily and cumulative N2O emissions 
were generally greater in the potato plots.  Again, due to the fact that GHG emissions 
were not determined until four weeks after the plots were fertilized, emission factors (i.e., 
the percent of fertilizer N applied lost as N2O) could not be calculated.  Nevertheless, 
cumulative N2O emissions were generally greatest in the fertilized plots (Table 62), with 
significant differences between the fertilized and control plots detected for both the 
single and split N applications.  In general, cumulative emissions of N2O associated with 
the Russet Burbank potato system were greater (P = 0.043) than those associated with 
the Norland system, which presumably reflects the varietal effects of the potatoes on 
nutrient and water use, microbial community dynamics (including denitrification activity), 
and root respiration. 
 
Summary 
Cumulative N2O emissions were generally greater in the fertilized cropping systems and 
tended to increase with application rate—this was especially true in the canola system.   
Surprisingly, cumulative emissions of N2O were not greater in the irrigated system than 
in the dryland system; however, this result should be viewed with caution as the early 
season emissions were not accounted for in 2011.  Under all cropping scenarios, the 
soils acted as a small sink for CH4, removing ca. 0.10 to 1.12 kg CH4-C ha-1.  Soil and 
root respiration (i.e., measured as CO2-C) were unaffected by irrigation, though some 
differences between cropping systems were apparent. 
 

Table 56.  Spring soil analysis data for potato, canola, and wheat test sites. 

Crop 
Depth 
(cm) 

pH 
EC 

(mS/m) 
PO4-P 

(mg/kg) 
NO3-N 
(mg/kg) 

Particle size analysis 

% Clay % Silt % Sand 

Potato 0 - 15 8.21 0.17 3.17 11.64 12.1 51.4 36.6 

15 - 45 - - - 8.04 14.7 55.1 30.2 

45 - 90 - - - 12.99 13.0 60.2 26.9 

Canola 0 - 15 8.06 0.17 10.66 11.75 5.4 59.7 35.0 

15 - 45 - - - 18.82 7.6 61.5 30.9 

45 - 90 - - - 27.31 14.5 56.1 29.6 

Wheat 0 - 15 8.13 0.14 30.29 10.72 8.0 60.4 31.6 

15 - 45 - - - 9.43 12.0 58.2 29.9 

45 - 90 - - - 10.13 14.1 50.0 36.0 
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Table 57.  Effects of rate and timing of nitrogen application on marketable yield components 
for Norland and Russet Burbank potato grown under irrigation 

 Tuber yield (t/ha) Tuber No. / hill Av. Tuber weight (g) 

Cultivar:    
     Norland 23.7 (75.7)

Z
 4.1 161 

     Russet Burbank 14.0 (44.7) 2.1 175 
Nitrogen

Y
:    

     No nitrogen 19.3 (61.7) 3.3 160 
     Single application 20.3 (64.9) 3.2 174 
     Split application  17.0 (54.3) 2.8 169 

ANOVA 

Source:  
Cultivar 
Nitrogen 
Cultivar x Nitrogen 

 
***(4.1) 

ns 
ns 

 
***(0.7) 

ns 
ns 

 
**(11) 

ns 
ns 

CV (%) 31.9 34.6 9.3 
Z
Values within parenthesis are WUE (kg marketable yield/ha/mm water received). 

Y
Single application – 200 kg N/ha at planting; Split application – 100 kg N/ha at planting, and 

100 kg N/ha at second hilling. 
***, **, and ns indicate significance at <0.001, 0.01 levels of probability and not significant, 
respectively. 
Values within parentheses after the asterisk are LSD estimates at P<0.05 level of 
probability. 

Table 58.  Effect of nitrogen application on seed yield, average seed weight, and water use 
efficiency for VT500 and V1040 canola under dryland production. 

Treatment Yield (kg/ha) 1000 Seed Wt. (g) WUE (kg/ha/mm) 

Cultivar:    
     VT500 3533 4.47 17.6 
     V1040 3565 3.63 17.8 
Nitrogen:    
     0 3544 4.02 17.7 
     200 kg N/ha 3554 4.08 17.8 

ANOVA 

Source: 
Cultivar (C) 
Nitrogen (N) 
C x N 

 
ns 
ns 
ns 

 
***(0.3) 

ns 
ns 

 
ns 
ns 
ns 

CV (%) 8.7 8.0 8.7 

***, and ns indicate significance at <0.001 level of probability and not significant, respectively. 
Value within parenthesis are LSD estimates at P<0.05 level of probability. 
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Table 59.  Effect of nitrogen application on seed yield, average seed weight and water use efficiency 
for VT500 and V1040 canola under irrigated production. 

Cultivar 

Yield (kg/ha) 1000 Seed Wt. (g) WUE (kg/ha/mm) 

0 N 
200 kg 
N/ha 

Mean 0 N 
200 kg 
N/ha 

Mean 0 N 
200 kg 
N/ha 

Mean 

VT500 3597 3453 3525 4.57 4.27 4.42 11.5 11.1 11.3 
V1040 3319 3819 3569 3.80 3.93 3.87 10.6 12.2 11.4 
Mean 3458 3636  4.18 4.10  11.1 11.6  

ANOVA 

Source: 
Cultivar 
(C) 
Nitrogen 
(N) 
C x N 

 
ns 
ns 

**(300) 

 
***(0.1) 

ns 
**(0.20) 

 
ns 
ns 

**(1.0) 

CV (%) 6.9 3.9 6.9 

***, **, and ns indicate significance at <0.001, 0.01 levels of probability and not significant, 
respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 

 

Table 60.  Effect of nitrogen application on seed yield and average seed weight for wheat grown 
under different irrigation regimes. 

Treatment 
Seed yield 

(kg/ha) 
1000 Seed 
weight (g) 

WUE kg/ha/mm 

Irrigation:    
     Full irrigation 3661 32.3 11.7 
     Irrigate up to heading 3623 32.6 14.5 
     Irrigate after heading 3536 32.9 13.5 
     Dryland 3858 32.6 19.3 
Cultivar:    
     Glenn 3800 30.6 15.3 
     Strongfield 3539 34.6 14.2 
Nitrogen:    
     0 N 3681 32.7 14.7 
     100 kg N/ha 3659 32.5 14.7 

ANOVA 

Source: 
Irrigation 
Cultivar 
Nitrogen 
Irrigation x Cultivar 
Irrigation x Nitrogen 
Cultivar x Nitrogen 
Irrigation x Cultivar x Nitrogen 

 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

 
ns 

***(0.9) 
ns 
ns 
ns 
ns 
ns 

 
**(2.9) 

ns 
ns 
ns 
ns 
ns 
ns 

CV (%) 8.8 6.3 8.9 

***, ** and ns indicate significance at <0.001, 0.01 levels of probability and not significant, 
respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Table 61.  Cumulative GHG emissions from the wheat and canola plots at CSIDC (Outlook, SK).  
Daily GHG fluxes were measured on 12 (wheat) or 13 (canola) dates during a 91-day 
period from June 24 through September 23.  Cumulative emissions were calculated for 
each plot (replicate) by linearly interpolating data points and integrating the area under 
the curve. 

Production System 
Fertilizer 

(kg N ha
-1

) 

Cumulative Seasonal GHG Emissions 
a 

kg N2O-N ha
-1

 Mg CO2-C ha
-1

 kg CH4-C ha
-1

 

Wheat (cv. Glenn) 

Dryland 0  0.27  0.17  2.52  0.14  -0.38  0.20 b 

Dryland 100  0.71  0.80  2.62  0.46  -0.89  0.07 a 

Irrigation 0  0.26  0.21  2.66  0.36  -1.18  0.52 b 

Irrigation 100  0.69  0.61  2.77  0.46  -1.12  0.63a 

Canola (cv. VT500 RR) 

Dryland 0  0.46  0.14 b  3.17  0.50  -1.04  0.31 

Dryland 200  1.70  0.79 a  3.16  0.34  -0.95  0.65 

Irrigation 0  0.16  0..06 b  3.21  0.44  -0.36  0.28 

Irrigation 200  1.45  0.73 a  3.30  0.53  -0.77  1.13 

a
 Gas samples were collected starting ca. 3-wk after seeding (June 24, 2011) and continuing up to 
harvest (September 23, 2011); length of sampling season = 91 days.  Note: for each crop, and 
within columns, values followed by the same letter are not significantly different.  

Table 62.  Cumulative GHG emissions from the irrigated potato plots at CSIDC (Outlook, SK).  Daily 
GHG fluxes were measured on 14 dates during a 96-d period from June 23 through 
September 27.  Cumulative emissions were calculated for each plot (replicate) by linearly 
interpolating data points and integrating the area under the curve. 

Fertilizer 
(kg N ha

-1
) 

Fertilizer Timing 
Cumulative Seasonal GHG Emissions 

a 

kg N2O-N ha
-1

 Mg CO2-C ha
-1

 kg CH4-C ha
-1

 

  cv. Norland 

0 - - - 0.48   0.11 b  2.67   0.19  -0.10   0.36 

200 @ planting 1.70   0.10 a  2.70   0.63  -0.37   0.21 

200 split 1.38   0.45 a  2.64   0.04  -0.55   0.29 

  Canola (cv. Russet Burbank) 

0 - - - 0.57   0.15 b  2.51   0.31  -0.20   0.36 

200 @ planting 2.48   0.72 a  2.57   0.20  -0.44   0.21 

200 split 1.63   0.38 a  2.53   0.11  -0.45   0.22 

a
 Gas samples were collected starting ca. 4-weeks after planting (June 23, 2011) and continuing 
up to harvest (September 27, 2011); length of sampling season = 96 days.  Note: for each crop, 
and within columns, values followed by the same letter are not significantly different.  
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 Figure 16.  Daily mean nitrous oxide (N2O) emissions from the wheat (cv. Glenn) 
plots at CSIDC, Outlook, SK.  Nitrous oxide flux measurements were 
obtained bi-weekly or weekly (n = 12) starting on June 24

th
 (i.e., 

approximately three weeks after seeding) and continuing to harvest 
(September 23

rd
).  Urea (100 kg N ha

-1
) was applied as a sideband 

at planting.  
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Figure 17.   Cumulative greenhouse gas (GHG) emissions from 
the wheat (cv. Glenn) plots at CSIDC, Outlook, SK. 
Nitrous oxide (N2O; A), methane (CH4; B), and carbon 
dioxide (CO2; C) flux measurements (n = 12) were 
obtained bi-weekly or weekly starting on June 24 
(i.e., approximately three weeks after seeding) and 
continuing to harvest (September 23).  Urea (100 kg 
N ha

-1
) was applied as a sideband at planting. 
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Figure 18.  Daily mean nitrous oxide (N2O) emissions from the canola (cv. VT500 
RR) plots at CSIDC, Outlook, SK.  Nitrous oxide flux measurements 
were obtained bi-weekly or weekly (n = 13) starting on June 24 (i.e., 
approximately three weeks after seeding) and continuing to harvest 
(September 22).  Urea (200 kg N ha

-1
) was applied as a sideband at 

planting.  Note: the plots were swathed on September 2. 
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Figure 19.    Cumulative greenhouse gas (GHG) emissions from the 
canola (cv. VT500 RR) plots at CSIDC, Outlook, SK.   
Nitrous oxide (N2O; A), methane (CH4; B), and carbon 
dioxide (CO2; C) flux measurements (n = 13) were 
obtained bi-weekly or weekly starting on June 24 (i.e., 
approximately three weeks after seeding) and continuing 
to harvest (September 22).  Urea (200 kg N ha

-1
) was  

applied as a sideband at planting. 
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  Figure 20.  Daily mean nitrous oxide (N2O) emissions from the hill and furrow 
of potato (cv. Norland) plots at CSIDC, Outlook, SK.  Nitrous oxide 
flux measurements were obtained bi-weekly or weekly (n = 14) 
starting on June 23 (i.e., approximately four weeks after seeding) 
and continuing to harvest (September 27).  Plots received urea 
(200 kg N ha

-1
) either as a single application at planting (applied 

as a sideband) or as a split application with 100 kg N ha
-1

 applied 
at planting (broadcast application) and the remaining 100 kg N ha

-1
 

applied as a top-dress at 2
nd

 hilling (July 6).  Note: the first hilling 
took place on June 27. 
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  Figure 21.  Cumulative greenhouse gas (GHG) emissions from the hill 
and furrow of potato (cv. Norland) plots at CSIDC, Outlook, 
SK.  Nitrous oxide (N2O; A), methane (CH4; B), and carbon 
dioxide (CO2; C) flux measurements (n = 14) were obtained 
bi-weekly or weekly starting on June 23 (i.e., approximately 
four weeks after seeding) and continuing to harvest 
(September 27).  Plots received urea (200 kg N ha

-1
) either 

as a single application at planting (applied as a sideband) or 
as a split application with 100 kg N ha

-1
 applied at planting 

(broadcast application) and the remaining 100 kg N ha
-1 

applied as a top-dress at 2
nd

 hilling (July 6).  Note: the first 
hilling took place on June 27. 
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  Figure 22.  Daily mean nitrous oxide (N2O) emissions from the hill and furrow of 
potato (cv. Russet Burbank) plots at CSIDC, Outlook, SK.  Nitrous 
oxide flux measurements were obtained bi-weekly or weekly 
(n = 14) starting on June 23 (i.e., approximately four weeks after 
seeding) and continuing to harvest (September 27).   Plots received 
urea (200 kg N ha

-1
) either as a single application at planting 

(applied as a sideband) or as a split application with 100 kg N ha
-1

 
applied at planting (broadcast application) and the remaining 100 kg 
N ha

-1
 applied as a top-dress at 2

nd
 hilling (July 6).  Note: the first 

hilling took place on June 27.  
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Figure 23.   Cumulative greenhouse gas (GHG) emissions from the hill 
and furrow of potato (cv. Russet Burbank) plots at CSIDC, 
Outlook, SK.  Nitrous oxide (N2O; A), methane (CH4; B), and 
carbon dioxide (CO2; C) flux measurements (n = 14) were 
obtained bi-weekly or weekly starting on June 23 (i.e., 
approximately four weeks after seeding) and continuing to 
harvest (September 27).  Plots received urea (200 kg N ha

-1
) 

either as a single application at planting (applied as a 
sideband) or as a split application with 100 kg N ha

-1
 applied 

at planting (broadcast application) and the remaining 100 kg 
N ha

-1
 applied as a top-dress at 2

nd
 hilling (July 6).  Note: the 

first hilling took place on June 27. 
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Figure 24.   Cumulative greenhouse gas (GHG) emissions from the potato (cv. Norland and 
Russet Burbank) plots at CSIDC, Outlook, SK.  Nitrous oxide (N2O; A & B), 
methane (CH4; C & D), and carbon dioxide (CO2; E & F) flux measurements 
(n = 14) were obtained bi-weekly or weekly starting on June 23 (i.e., approximately 
four weeks after seeding) and continuing to harvest (September 27).  Plots 
received urea (200 kg N ha

-1
) either as a single application at planting (applied as a 

sideband) or as a split application with 100 kg N ha
-1

 applied at planting (broadcast 
application) and the remaining 100 kg N ha

-1
 applied as a top-dress at 2

nd
 hilling 

(July 6).  Note: the first hilling took place on June 27.  
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Vegetable Production 

 
Comparison of Season Extension Techniques for Vegetables 

 
Lead: Dr. Jazeem Wahab, Co-Lead: Greg Larson 

 
Successful production of high-value warm-season crops in the relatively cool and short 
growing seasons in Saskatchewan can be accomplished by providing relatively warmer 
and longer growing conditions.  Season extension techniques such as high-tunnel, mini-
tunnel, and floating-row-covers are unheated greenhouses that can help extend growing 
season, modify environment, and enhance crop growth.  The benefits of such 
technologies 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 

 Provides higher-value and off-season crops 
 
Three bell pepper cultivars, three tomato cultivars, a water melon, a cantaloupe, and a 
honey dew melon were evaluated under High-tunnel, Mini-tunnel, Floating row covers, 
and open growing systems.  The different crops were grown separately in the various 
planting systems and managed using standard production practices.  The hail storm on 
August 6 caused considerable damage to the exposed Mini-tunnel, Floating row cover, 
and open crops, while the covered High-tunnel crop escaped this hail storm. Combined 
analysis was performed to compare the planting systems.  Yield characteristics for the 
different crops under the various growing systems are described below. 
 
Peppers 
Bell pepper with differing colour types and maturity characteristics were compared in this 
study.  For example, King Arthur Hybrid is a green market class and harvested green 
mature.  Tequila is a purple pepper when mature and harvested at this stage.  Red Start 
was allowed to ripen until it turned red.  Transplants were grown in double-rows with a 
spacing of 60 cm between-row and 30 cm between plants within the row.  Multiple 
harvests were taken for King Arthur Hybrid and Tequila, while Red Start was harvested 
once-over at the red-ripe stage.  
 
On average, Red Start produced 2.4 kg marketable yield/m-row (Table 63).  Tequila and 
King Arthur Hybrid outyielded Red Start by 96% and 117%, respectively.  The average 
yield ranking for the various growing systems was High-tunnel > Mini-tunnel > Floating 
row cover > Open.  Pepper grown in the open produced the lowest average yield of only 
1.1 kg marketable pepper/m-row.  Pepper grown under Floating row cover, Mini-tunnel, 
and High-tunnel outyielded the pepper grown in the open by 2.3-fold, 3-fold and 8.5-fold, 
respectively. 
 
The significant planting system x Cultivar interaction (Table 63) indicates that the 
cultivars responded differently under the different growing systems (Figure 25).  Under 
the High-tunnel, all three cultivars produced similar marketable yield between 8.9 and 
10 kg/m-row. 
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Under Mini-tunnel, Floating row cover, and Open growing systems, Red Start produced 
extremely low yields ranging from 0.1 to 0.3 kg red fruit per m row compared to 8.9 kg/m 
row for High-tunnel.  The favourable growing conditions in the protected High-tunnel 
enabled successful production of ripe red pepper compared to the exposed Mini-tunnel, 
Floating row cover, or Open production systems. 
 
King Arthur Hybrid produced higher fruit yield than Tequila in Mini-tunnel (13%) and 
Floating row cover (36%) and the difference was not statistically significant for Mini-
tunnel.  These two cultivars produced similar fruit yield in the Open planting system. 
 
Tomato 
Tomato cvs. Sun Chief (fresh market), Mamma Mia (Roma-type freshmarket/ 
processing), and Duchess (fresh market/processing) were included in this study.  
Transplants were grown in double-rows with a spacing of 60 cm between-row and 30 cm 
between plants within the row.  Multiple harvests were taken for yield evaluation. 
 
On average, the High-Tunnel produced 23.5 kg marketable yield/m row (Table 64).  Fruit 
yields for Open, Floating row cover, and Mini-tunnel were 25%, 17%, and 4%, 
respectively, of that of the High-tunnel.  It is likely that for the Mini-tunnel, delayed tunnel 
removal and severe hail damage adversely affected fruit yield. 
 
Mamma Mia produced the lowest fruit yield and Duchess produced the highest fruit yield 
and the corresponding yield advantage was 25%. 
 
Melons 
Productivity of water melon (cv. Vista), Cantaloupe (cv. Halona Hybrid), and honey dew 
melon (cv. Passport Hybrid) were evaluated under the four different growing systems.  
Transplants were grown at a spacing of 60 cm in single rows. 
 
Water melon, cantaloupe, and honey dew melon produced similar marketable fruit yields 
(Table 65).  Melons grown in the open produced the lowest average fruit yield of 2.8 
kg/m-row.  The fruit yield for the three protected growing systems were higher than the 
open system.  The corresponding yield advantages were 93% for Floating row cover, 
150% for Mini-tunnel, and 164% for High-tunnel. 
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Table 63.  Effect of season extension systems on marketable yield for pepper cultivars.  

Treatment Fruit yield (kg/m-row) 

Season extension system:  
     High-tunnel 9.4 
     Mini-tunnel 3.3 
     Floating row cover 2.5 
     Open 1.1 
Cultivar:  
     King Arthur Hybrid 5.2 
     Tequila 4.7 
     Red Start 2.4 

ANOVA 

Source:  
System 
Cultivar 
System x Cultivar 

 
***(0.7) 
***(0.5) 
***(1.0) 

CV (%) 16.3 

*** and ns indicate significance at <0.001 level of probability and not significant, 
respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
 
 
 

 

Table 64.  Effect of season extension systems on marketable yield for tomato cultivars.  

Treatment Fruit yield (kg/m-row) 

Season extension system:  
     High-tunnel 23.5 
     Mini-tunnel 1.0 
     Floating row cover 4.0 
     Open 5.8 
Cultivar:  
     Mamma Mia 7.6 
     Duchess 9.5 
     Sun Chief  8.6 

ANOVA 

Source:  
System 
Cultivar 
System x Cultivar 

 
***(1.7) 
*(1.4) 

ns 

CV (%) 22.8 

***, * and ns indicate significance at <0.001, 0.05 levels of probability and not significant, 
respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Table 65.  Effect of season extension systems on marketable yield for different types 
of melon.  

Treatment Fruit yield (kg/m-row) 

Season extension system:  
     High-tunnel 7.4 
     Mini-tunnel 7.0 
     Floating row cover 5.4 
     Open 2.8 
Cultivar:  
   Water melon (cv. Vista) 6.2 
   Cantaloupe (cv. Halona Hybrid) 5.6 
   Honey dew (cv. Passport Hybrid) 5.3 

ANOVA 

Source:  
System 
Cultivar 
System x Cultivar 

 
***(1.6) 

ns 
ns 

CV (%) 22.1 

*** and ns indicate significance at <0.001, 0.05 levels of probability and not significant, 
respectively. 
Values within parenthesis are LSD estimates at P<0.05 level of probability. 
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Figure 25.  Marketable yield for King Arthur Hybrid, Tequila, and 
Red Start pepper grown under High-tunnel, Mini-tunnel, 
Floating row cover, and Open planting systems. 
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Organic Insect Management in Cole Crops 
 

Lead: Dr. Jazeem Wahab, Co-Lead: Greg Larson 
 
Root maggot, flea beetle, and cabbage butterfly (larvae) can cause considerable 
damage to cole crops including broccoli, cabbage, and cauliflower.  Traditionally, several 
applications of insecticides are given for effective control of these pests.   
 
An integrated approach to insect control including physical barrier and/or organic 
insecticides was examined for cabbage (cv. Lennox), cauliflower (cv. Freedom CMS), 
and broccoli (Arcadia).  The physical barrier consisted of Floating row cover applied over 
the crop after transplanting.  Treatments consisted of three covering treatments (no 
Floating row cover, Floating row cover with the cover removed after four weeks, and 
after six weeks after transplanting), and two insecticide treatments (Entrust and no 
insecticide Check).  

 
The active ingredient in Entrust is ‘Spinosad’, a fermented by-product from a soil-
dwelling bacterium Saccharopolyspora spinosa.  Entrust insect Control Product is used 
for organic and conventional fruit and vegetable production in Canada.  Entrust 80W is a 
very 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, depending on the crop, but it is three 
days for most crops.  Entrust is considered to have low toxicity to mammals, birds, and 
fish.  However, it is found to be highly toxic to bees.  
 
Field plots were laid out as a Split-plot design with four replications for each crop.  The 
Main-plot consisted of covering treatment and the Sub-plot consisted of insecticide 
treatment.  All three crops were established on June 1 with transplants spaced 60 cm 
between row and 40 cm within row.  The crops were managed using standard 
production practices.  For cabbage, the uncovered crop received seven Entrust 
applications, while the 4-week row cover received five applications, and 6-week cover 
received three applications.  Broccoli received six, four, and two Entrust applications, 
while cauliflower received five, three, and one application of Entrust for the 
corresponding no cover and the two covering treatments.  Appropriate soil moisture was 
maintained using drip irrigation.   
 
All three crops under row cover exhibited symptoms of light deprivation and excessive 
weed growth.  These conditions were more pronounced for the 6-week cover than 
4-week treatment. 
 
Cabbage 
Cabbage was harvested on September 19 and 20.  Plant mortality and yield components 
as influenced by plant cover and Entrust application is summarized in Table 66.  The 
experimental design utilized and relatively high CV’s resulted in some treatments 
declared non-significant despite large treatment differences.   
 
Plant mortality ranged from 21% to 37% depending on the treatment (Table 66).  No 
significant differences were observed for row cover effects or insecticide on plant 
mortality.  However, the data showed logical trends.  For example, mortality was the 
highest for the uncovered crop and lowest for the 6-week row cover indicating that the 
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row cover was helpful in protecting the crop from root maggot damage.  Entrust 
treatment recorded 6% less mortality than the no insecticide check. 
 
The uncovered cabbage crop produced the highest yield.  Longer covering resulted in 
greater yield losses.  On average, 4-week row cover resulted in a slight (3%) yield 
decline, while the 6-week row cover caused a yield reduction of 35% compared to no 
cover (Table 66).  The lower yields for 6-week cover, with and without Entrust, could be 
attributed to heavy weed load and competition for light. 
 
The significant Row cover x Insecticide interaction for cabbage yield (Table 66) indicates 
a differential yield response to Entrust application under the various growing conditions 
(Figure 26).   The uncovered crop that received Entrust produced the highest yield of 
66.5 t/ha and the uncovered crop that did not receive Entrust yielded only 34.4 t/ha 
marketable heads.  With Entrust, both covering treatments adversely affected yields.  
This yield reduction was 14% for the 4-week cover, and 44% for the 6-week cover 
relative to the uncovered crop.  However, without Entrust the 4-week cover produced 
20% higher yield and the 6-week cover produced 16% lower yield than the uncovered 
crop.  Without Entrust, the yield advantage for the 4-week cover is likely due to the 
reduced transplant mortality as a result of the physical barrier offered by the row cover. 
 
The uncovered crop produced the largest heads, the 4-week cover produced 
intermediate size, and the 6-week cover produced the smallest heads (Table 66).  
Entrust application produced larger heads than no insecticide application.  
 
Cauliflower 
Cauliflower was harvested on August 4 and 11.  Plant mortality and yield components as 
influenced by plant cover and Entrust application is summarized in Table 67.  The 
experimental design utilized and relatively high CV’s resulted in some treatments 
declared non-significant despite large treatment differences.   
 
Plant mortality ranged from 30% to 37% depending on the treatment (Table 67).  No 
significant differences were observed for the effects of row cover or insecticide on plant 
mortality.  Row covers resulted in 5% - 7% less transplant mortality than the uncovered 
crop.  Entrust application recorded 9% less mortality than the no insecticide check. 
 
The uncovered cauliflower crop produced the highest yield.  The 4-week cover produced 
slightly lower yield and the 6-week cover produced considerably lower yields than the 
uncovered crop.  On average, the 4-week row cover resulted in a 11% yield decline, 
while the 6-week row cover resulted in a yield decline of 46% compared to no cover 
(Table 67).  Entrust produced 31% higher yield than no insecticide application. 
 
The uncovered crop produced the largest heads, the 4-week cover produced 
intermediated size heads, and the 6-week cover produced the smallest heads 
(Table 67).  Entrust application produced larger heads than no insecticide application. 
 
Broccoli 
Broccoli was harvested on August 4 and 18.  Plant mortality and yield components as 
influenced by plant cover and Entrust application is summarized in Table 68.  The 
experimental design utilized and relatively high CV’s resulted in some treatments 
declared non-significant despite relatively large treatment differences.  
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Transplant mortality was considerably high in the broccoli crop (Table 68).  Transplant 
mortality was the highest (68%) in the uncovered crop and was significantly lower (41% - 
45%) with row covers. 

 
Broccoli yield did not show any significant responses to row cover or Entrust application 
(Table 68).  However, there was a slight yield advantage to row covers over the 
uncovered crop and for Entrust application over no insecticide. 

 
Row covering and insecticide application had no effect on average head weight. However, 
although non-significant, the 6-week cover and Entrust application produced larger heads 
than the 4-week row cover or no row cover, and no insecticide, respectively.   

 
Table 66.  Effects of row cover and Entrust application on transplant mortality and marketable yield 

for Lennox cabbage.  

 Mortality (%) Yield (t/ha) Av. head weight (g) 

Row cover:    
     No row cover 37.1 50.5 1437 
     Row cover – 4 weeks 24.1 49.2 1169 
     Row cover – 6 weeks 20.6 33.1 756 
Insecticide:    
     No Insecticide 30.2 34.9 938 
     Entrust 24.4 53.6 1303 

ANOVA 

Source:  
Row cover 
Insecticide 
Row cover x Insecticide 

 
ns 
ns 
ns 

 
ns 

***(5.5) 
**(9.6) 

 
***(174) 
***(150) 

ns 

CV (%) 46.4 13.5 14.5 

***, **, and ns indicate significance at <0.001, 0.01 levels of probability and not significant 
respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 

 

Table 67.  Effects of row cover and Entrust application on transplant mortality and marketable yield 
for Freedom CMS cauliflower. 

 Mortality (%) Yield (t/ha) Av. head weight (g) 

Row cover:    
     No row cover 36.6 19.1 551 
     Row cover – 4 weeks 29.4 17.0 429 
     Row cover – 6 weeks 31.6 10.3 267 
Insecticide:    
     No Insecticide 37.1 13.4 394 
     Entrust 27.9 17.5 438 

ANOVA 

Source:  
Row cover 
Insecticide 
Row cover x Insecticide 

 
ns 
ns 
ns 

 
*(6.8) 

***(1.5) 
ns 

 
**(113) 

ns 
ns 

CV (%) 39.4 10.2 15.7 

***, **, *, and ns indicate significance at <0.001, 0.01, 0.05 levels of probability and not significant, 
respectively. 
Values within parentheses are LSD estimates at P<0.05 level of probability. 
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Table 68.  Effects of row cover and Entrust application on transplant mortality and marketable 
yield for Arcadia broccoli.  

 Mortality (%) Yield (t/ha) Av. head weight (g) 

Row cover:    
     No row cover 67.5 2.7 151 
     Row cover – 4 weeks 45.3 4.8 152 
     Row cover – 6 weeks 41.3 3.7 113 
Insecticide:    
     No Insecticide 52.5 3.4 130 
     Entrust 50.2 4.1 147 

ANOVA 

Source:  
Row cover 
Insecticide 
Row cover x Insecticide 

 
*(18.5) 

ns 
ns 

 
ns 
ns 
ns 

 
ns 
ns 
ns 

CV (%) 21.3 37.0 24.1 

* and ns indicate significance at <0.05 level of probability and not significant, respectively. 
Value within parenthesis are LSD estimates at P<0.05 level of probability. 

 

 

 

Figure 26.  Interactive effect of row  cover and Entrust 
application on marketable yield for Lennox 
cabbage. 
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Irrigation Crop Diversification Corporation 
Staff support from the 

Saskatchewan Ministry of Agriculture 
 

Outlook 
Box 609 

OUTLOOK SK  S0L 2N0 
Fax: (306) 867-9868 

 
 

Gerry Gross, PAg 
(306) 867-5523 

gerry.gross@gov.sk.ca 
 

Sarah Sommerfeld, PAg 
(306) 867-5559 

sarah.sommerfeld@gov.sk.ca 
 

Rory Cranston, PAg 
(306) 867-5512 

rory.cranston@gov.sk.ca 
 

Gary Kruger, PAg 
(306) 867-5524 

gary.kruger@gov.sk.ca 
 

Janice Bennett, Admin 
(306) 867-5500 

janice.bennett@gov.sk.ca 
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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 

Directors of ICDC in 2011 were: 

 
Name 

 
Position 

Irrigation 
District 

Development 
Area Represented 

Election Year        
(# terms) 

 Vacant  SEDA  

David Bagshaw Director Luck Lake ID LDDA 2013 (1) 

Larry Lee Director Macrorie SIPA rep. Appt. 

Kevin Plummer Vice Chair Moon Lake ID NDA 2012 (1) 

Russell Swihart Director Vidora ID SWDA 2013 (1) 

Colin Ahrens Director Rosetown Non-District 2012 (1) 

Neil Stranden Alt. Vice Chair SSRID LDDA 2011 (2) 

Jan Kőnst Director SSRID SIPA rep. Appt. 

Rob Oldhaver Chair Miry Creek ID SWDA 2011 (2) 

John Babcock Director  SA rep. Appt. 

Doug Billett Director  SA rep. Appt. 

 
The four Development Areas (DA), as defined in ICDC’s bylaws, are:  

Northern (NDA), South Western (SWDA), South Eastern (SEDA), and  
Lake Diefenbaker (LDDA). 

 

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 the Saskatchewan Ministry of 
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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Field Crops 
 

Dry Bean Irrigation Scheduling 
 
Project Lead  

 Rory Cranston, PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture  
 
Co-investigators  

 Dr. Jazeem Wahab, CSIDC 

 Sarah Butler, ICDC summer student  
 
Co-operator  

 CSIDC 
 
Industry Co-operators  

 Keg Agro 

 Viterra  
 
Project Objective  
This project demonstrated two irrigation strategies for dry beans. 
 
Project Plan  
Dry beans do not perform well in wet soils.  For this reason some farmers will not irrigate 
through the vegetative stage, effectively drought stressing the plant.  Recent research from 
Viterra bean division in Bow Island Alberta, has suggested that adequate irrigation during the 
vegetative stage can provide a higher yield.  The objective of this project was to demonstrate 
differences between the deficit and the adequate irrigation strategies.   
 
The adequate irrigation strategy maintained soil moisture above 60% of field capacity during 
the vegetative, flowering, and pod filling stages.  The deficit irrigation strategy did not irrigate 
during the vegetative growth stage.  Rather the crop was irrigated to raise and keep soil 
moisture levels above 60% field capacity through flowering and pod filling.  Both strategies 
were compared to a dry land check.  
 
The two irrigation strategies were compared on six varieties of pinto dry beans.  The dry bean 
varieties used in the demonstration were White Mountain 2, Winchester, AC Island, Othello, 
Medicine Hat and Maya.  Plot size was three rows wide (60cm row spacing) and Four metres 
long.  The plots were replicated four times.  
 
Demonstration Site  
This project was located at the Canada-Saskatchewan Irrigation Diversification Centre 
(CSIDC), which provided the land, facilities and staff to conduct this project.  The soil at the site 
was a very fine sandy loam.  The plots were seeded on June 2.  Establishment was good.  See 
Table 69 for agronomic management of the site. 
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Table 69.  Agronomic management of the demonstration site. 

Nutrients (0-12”)  P K 

     Soil residual               N        35 lb./acre     >800 lb./acre 

     Applied 30 lb./acre        100 lb./acre        75 lb./acre 

Varieties  White Mountain 2, Winchester, AC Island, Othello, Medicine 
Hat, Maya 

Herbicide  
 
 
 
Fungicide  

Poast Ultra June 23 
Basagran / Assure II July 6 
Bravo 500 July 21 
 
Lance July 28 
Headline August 13 

Seeding  June 2 

Available Moisture from May 1 to October 1 

     Irrigation  Adequate irrigation 112.5 mm (4.5 inches) 
Deficit irrigation 62.5 mm (2.5 inches)  

     Rainfall 204 mm (8.2 inches) 

Harvest  October 4     

 
Irrigation  
The adequately irrigated treatment received its first irrigation on June 15 and received nine 
irrigation events throughout the season for a total of 112.5mm of water applied.  The deficit 
irrigation treatment received its first irrigation on July 27, and received five irrigation events 
throughout the season for a total of 62.5 mm of water applied.  
 
Harvest  
At the time of publishing the ICDC Report, yield results were not available. 
   
Final Discussion  
As there was limited yield information at the time of publishing the ICDC Report, no conclusions 
on which irrigation strategy performed better for dry beans can be determined at this time.    
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Crop Varieties for Irrigation 
 
Principal Investigators 

 Garry Hnatowich, PAg, CSIDC/ICDC 

 Don David, CSIDC 

 
Organizations 

 Canada-Saskatchewan Irrigation Diversification Centre (CSIDC) 

 Agri-Environmental Services Branch (AESB) of Agriculture and Agri-Food Canada 
(AAFC) 

 Irrigation Crop Diversification Corporation (ICDC) 
 

Objectives 
 (1) To evaluate crop varieties for intensive irrigated production. 
 (2) To update the Crop Varieties for Irrigation guide. 
 
Research Plan 
The CSIDC locale (on-station and Knapik fields) was used as test locations in 2011 for 
conducting variety evaluation trials under intensive irrigated conditions.  The sites selected 
included a range of soil types (Table 70) and agro-climatic conditions.  Crop and variety 
selection for the project were made in consultation with plant breeders from AAFC, universities, 
the private sector and associated producer groups.  
 
Trials were conducted for registered varieties of cereals (spring wheat, barley, triticale, corn), 
oilseeds (canola, flax, soybean, sunflower) and pulses (pea, dry bean, faba 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, the 
Crop Development Centre, University of Saskatchewan, among others (Table 71). 
 
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.   
 
The trials consisted of small plots (1.2 m x 4 m; 1.2 m x 6 m; 1.5 m x 4 m; 1.5 m x 6 m) which 
were appropriately designed (RCBD, Lattice, etc.) with multiple replications (three or four reps) 
so that statistical analyses could be performed to determine differences among varieties and to 
determine the variability of the data at each site. 
 
Results 
The 2011 variety trials were established within recommended seeding date guidelines for the 
selected crops (Table 71).  Climatic conditions in 2011 were favorable during the growing 
season (May – September) with respect to precipitation and accumulated heat units.  As such, 
crops were excellent and developing well until two storm events occurred, one on July 13, the 
second on August 6.  Both the CSIDC and Knapik locations were affected. 
 
The first hail event coincided with flower initiation of many of the crops under test.  Crops 
suffered considerable petal drop or spike breakage as a consequence.  Further, close to four 
inches of rainfall occurred over approximately 36 hours; field soil moisture had been raised to 
field capacity through irrigation just prior to the rainfall.  Consequently, many trials were 
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adversely affected by saturated conditions with some trials being under standing water for 
greater than two days.  Remedial fungicide applications were conducted where appropriate.  
The second hail event was unfortunately far more damaging than the first.  Most crops had 
progressed into reproductive development and sustained extensive damage to pods or spikes.  
For example with canola, pods were lost entirely from the plant or were visibly damaged by the 
appearance of punctures to the pods.  Most damage occurred to the top two-thirds of canola 
plots.  Field peas were severely damaged.  Cereal heads were stripped or if still intact, the 
glumes were stripped exposing bare developing kernels.  Along with the hail occurred high 
winds resulting in non-variety specific lodging.  Consequently, harvest maturity and lodging 
ratings were unobtainable in many cases.  Once again, fungicide applications were applied 
where appropriate.    
                                                
Overall, yields were generally good for most of the 2011 trials, surprisingly so considering the 
weather damage sustained.  Insect damage was minimal.  Disease varied among the crops and 
locations but was not deemed overly yield-limiting.  The dry bean trials had some white mold 
damage on specific varieties.   
 
Results from these studies are presented in the CSIDC Annual Review 2011-2012 (the “Field 
Crops” section – Crop Variety Trials; this publication).  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 2012 Crop Production Show.  As well, the variety guide will be mailed to all irrigators early 
in 2012. 
 
A list of projects conducted in 2011 is outlined in Table 71.  This work provides current and 
comprehensive variety information to assist irrigators in selecting crop varieties suited to 
intensive irrigated production conditions. 
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Table 70.  2011 variety trial locations, soil type and trial title and collaborators. 

Site Legal Location Soil Type 

CSIDC main  SW15-29-08-W3 Bradwell very fine 
sandy loam 

CSIDC off station NW12-29-08W3 Asquith sandy loam 

 
 

Table 71.  Field Crop Trials 2011. 

Cereal Trials Collaborators Location 

1. Irrigated Wheat Regional  ICDC CSIDC - main 
CSIDC - off station 

2. SVPG CWRS Wheat Regional  Dr. R. Depauw, AAFC 
B. Recksiedler, SA 
S. Piche, SVPG 

CSIDC - main  
CSIDC - main 

3. SVPG High Yield Wheat Regional Dr. R. Depauw, AAFC 
B. Recksiedler, SA 
S. Piche, SVPG 

CSIDC - main 

4. SVPG CWAD Wheat Regional  Dr. R. Depauw, AAFC 
B. Recksiedler, SA 
S. Piche, SVPG 

CSIDC - main 
CSIDC - off station 

5. Soft White Spring Wheat Coop  Dr. H. Randhawa, AAFC CSIDC - main 

6. Durum Wheat Salinity Screen  Dr. H. Randhawa, AAFC CSIDC - main 

7. Historical Durum Wheat Variety Trial  Dr. D. Singh, AAFC 
 

CSIDC - main 

8. SVPG Barley Regional 
(2-row & 6-row)  

Dr. A. Beattie, CDC 
B. Recksiedler, SA 
S. Piche, SVPG 

CSIDC - main 

9. Annual Cereal Forage (Barley, Triticale 
& Oats)  

ICDC CSIDC - main 

10. ACC Hybrid Grain & Silage Corn 
Performance Trials  

B. Beres, AAFC 
 

CSIDC - main 

11.  Durum Wheat Seeding Rate Trial  ICDC CSIDC - main 

12.  Switch Grass & Big Bluestem 
Biomass Variety Trial 

Dr. B. Coleman, CDC CSIDC - main 

Oilseed Trials   

1. Irrigated Canola Regional  ICDC CSIDC - main 
CSIDC - off station 
 

2. Canola Coop  R. Gadoua, CCC CSIDC - main 

3.  Prairie Canola Variety Trial  Dr. R. Gjuric, Halpotech CSIDC - main 

4.  Canola Seeding Rate Trial  ICDC CSIDC - main 

5. Flax Regional Trial  ICDC CSIDC - main 
CSIDC - off station 

6. Soybean Variety Adaptation Trial  B. Brolley, MAFRI 
ICDC 

CSIDC - main 
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Trial Collaborators Location 

Pulse Trials   

1. Irrigated Bean Variety Trial - Wide Row 
(Alberta)  

Dr. P. Balasubramanian, 
AAFC 
ICDC 

CSIDC - main 
CSIDC - off station 

2. Dry Bean Wide Row Co-op  Dr. P. Balasubramanian, 
AAFC 

CSIDC - main 

3. Dry Bean Narrow Row Regional 
(Saskatchewan)  

Dr. K. Bett, CDC 
ICDC 

CSIDC - main 
CSIDC - off station 

4. Irrigated Bean Variety Trial – Narrow 
Row (Alberta)  

Dr. P. Balasubramanian, 
AAFC 
ICDC 

CSIDC - main 
CSIDC - off station 

5. Dry Bean Narrow Row Co-op  Dr. K. Bett, CDC 
 

CSIDC - off station 

6. Dry Bean Germplasm Advanced Yield 
Evaluation Trial  

Dr. K. Bett, CDC 
 

CSIDC - off station 

7.Irrigated Pea Regional  Dr. T. Warkentin, CDC 
ICDC 

CSIDC - main 
CSIDC - off station 

8. Pea Coop A&B  Dr. T. Warkentin, CDC CSIDC - off station 

9. CDC Pea Germplasm Advanced Yield 
Trial  

Dr. T. Warkentin, CDC CSIDC - off station 

10.Faba Bean Co-op A&B  Dr. A. Vandenberg, CDC CSIDC - off station 

11. CDC Faba Bean Germplasm 
Advanced Yield Trial  

Dr. T. Warkentin, CDC CSIDC - off station 

 
 
Abbreviations: 
CSIDC = Canada-Saskatchewan Irrigation Diversification Centre;  
ICDC = Irrigation Crop Diversification Corporation;  
SA = Saskatchewan Agriculture;  
SVPG = Saskatchewan Variety Performance Group;  
AAFC = Agriculture and Agri-Food Canada;  
CDC = Crop Development Centre;  
ACC = Alberta Corn Committee;  
CCC = Canola Council of Canada;  
MAFRI = Manitoba Agriculture, Food and Rural Initiatives. 
 
 



ICDC R & D | 128 
 

 

Canada-Saskatchewan Irrigation Diversification Centre  |  Annual Review 2011-12  

Forage Crops 
 

Evaluation of Commercial Pasture Blends 
 
Project Leads: Sarah Sommerfeld, PAg, Regional Forage Specialist, Saskatchewan 
Agriculture 

 Sarah Butler, ICDC summer student 
 
Co-investigators 

 Rory Cranston, PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture 

 Charlotte Ward, PAg, Regional Forage Specialist, Saskatchewan Agriculture 

 Dr. Bruce Coulman, PAg, University of Saskatchewan 

 Brian Champion, Canada-Saskatchewan Irrigation Diversification Centre (CSIDC) 
 
Industry Co-operators 

 Neil Mcleod, Northstar Seeds Ltd. 

 Art Klassen, BrettYoung Seeds 

 Chad Keisig, Pickseed 

 Shawn Keyowski, Viterra 
 
Project Objectives 
The objectives of this project are: 

 To evaluate commercial and custom forage blends for overall yield, persistence and 
species composition; 

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

 To determine if irrigation provides a yield benefit to justify increased costs and 
management in comparison to dryland production. 

 
Research Plan 
A randomized, replicated plot design of six pasture blends is managed to simulate intensive 
grazing.  Forage is cut at the vegetative stage, corresponding to the three-to four-leaf stage or 
20 to 25 cm (eight to 10 in.) in plant height.  Data collected includes overall yield and 
composition on a dry matter (DM) basis.  Forage blend composition and change in composition 
is measured by hand harvesting a quarter-metre quadrant, separating the vegetation according 
to species, drying the sample and weighing the dry sample of each individual species.  Overall 
plot yield is determined by mechanical harvest in addition to the hand-harvested yield.  Harvest 
timing is dependent on forage growth. 
 
Demonstration Site 
CSIDC provides the land and facilities to accommodate 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 supplier’s discretion.  The custom blends were developed by the project lead and co-
investigator.   
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The selection process provided a combination of simple and complex pasture blends with 
varying composition for comparison.  Table 72 provides an overview of the forage species, 
varieties and proportion of species within each blend. 

 

Species Variety

Proportion in 

blend by seed 

weight

Alfalfa AC Grazeland BR 20%

Meadow bromegrass Fleet 80%

Cicer milkvetch Oxley II 30%

Meadow bromegrass Fleet 70%

Meadow bromegrass Fleet 50%

Crested wheatgrass Fairway 25%

Tall fescue Kokanee 15%

Alfalfa Survivor 10%

Alfalfa AC Grazeland Br 60%

Meadow bromegrass Fleet 30%

Orchardgrass OKAY 10%

Meadow bromegrass Fleet 40%

Smooth bromegrass Carlton 10%

Tall fescue Courtenay 15%

Orchardgrass Early Arctic 15%

Alfalfa Stealth 20%

Meadow bromegrass hps brand 50%

Intermediate wheatgrass 15%

Pubescent wheatgrass 15%

Tall fescue hps brand 15%

Alfalfa Spredor 5%

Viterra Ranchmaster Blend

Table 72.  Summary of pasture blend description and composition.

Custom Blend #1

Custom Blend #2

Brett-Young Super Pasture Blend

Pickseed HayGraze Blend

Northstar Custom Blend #1

 
 
Establishment 
The target plant population for each treatment was designed to reflect the soil characteristics 
and moisture conditions of the trial area.  Seeding of the irrigated and dryland treatments 
occurred on June 2, 2009.   
 
The irrigation treatment targeted a plant population of 35 pure live seeds per square foot 
(PLS/ft2).  The dryland treatment targeted a plant population of 25 PLS/ft2, but failed to 
successfully establish and was later removed from the trial.   
 
Table 73 describes the seeding rate for the irrigation treatment.  The seeding rate was 
calculated using the formula stated in the table which adjusts for the percentage of PLS for 
each forage variety.  Plot dimensions are 1.2 m by 5.0 m with row spacing of 20 cm or eight 
inches. 
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Table 73.  Recommended seeding rate of irrigation treatment. 

ICDC Perennial Pasture Blend Trial – IRRIGATION 

   

Plot size = 1.2 m x 5 m = 6 m2 = 0.0015 acres 

   

Seeding Rate Calculation:   
 

Seeding rate (lb./acre) = seeds/ft
2
 x ft

2
/acre / PLS 

                                                                                 seeds/lb. 

Species 
Proportion in blend 

by seed weight 

Recommended seeding 
rate (lb. per acre) – 

IRRIGATION 

Custom Blend #1 

Alfalfa 20% 1.86 

Meadow bromegrass 80% 19.40 

  21.26 

Custom Blend #2 

Cicer milkvetch 30% 3.74 

Meadow bromegrass 70% 16.97 

  20.72 

Brett-Young Super Pasture Blend 

Meadow bromegrass 50% 10.45 

Crested wheatgrass 25% 2.48 

Tall fescue 15% 1.07 

Alfalfa 10% 0.97 

  14.97 

Pickseed HayGraze Blend 

Alfalfa 60% 5.53 

Meadow bromegrass 30% 6.40 

Orchardgrass 10% 0.30 

  12.23 

Northstar Custom Blend #1 

Meadow bromegrass 40% 8.36 

Smooth bromegrass 10% 1.40 

Tall fescue 15% 1.12 

Orchardgrass 15% 0.39 

Alfalfa 20% 1.77 

  13.04 

Viterra Ranchmaster Blend 

Meadow bromegrass 50% 11.62 

Intermediate wheatgrass 15% 3.17 

Pubescent wheatgrass 15% 2.79 

Tall fescue 15% 1.23 

Alfalfa 5% 0.46 

  19.27 
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Crop Management 
Phosphorus fertilizer was broadcast, as 11-52-0 at 50 lb. P2O5/acre, on October 22, 2010.  
Potassium fertilizer, as 0-0-62 at a rate of 15 lb. K2O/acre, was broadcast May, 2011. 
 
Nitrogen fertilizer was applied to the cicer milkvetch and meadow bromegrass plots.  These 
plots received 46-0-0 broadcast at 50 lb. N/acre on June 3, June 24, July 21 and August 25.  
No herbicide applications were done. 
 
A total of 224 mm of rainfall was received from April 17 to September 18 and 112 mm of 
irrigation was applied to the trial area. 
 
Data Collection 
Two quarter-metre harvests were clipped from each plot on May 25.  The species were 
separated, dried and weighed to determine the composition and contribution for each pasture 
blend (Table 74).  Following the clipping harvest, a total plot harvest was completed to a height 
of 7.5 cm.  Total plot harvest was performed on May 30, June 23, July 21 and August 19.  Dry 
matter (DM) yield (Table 75) and grazing days per acre (Table 76) were calculated for each 
blend. 
 
Discussion 
The 2011 data in Table 74 shows that the alfalfa contribution is declining and that a lower total 
DM yield, as shown in Table 75, was produced in comparison to the 2010 and 2009 data (ICDC 
Program Report 2010 and ICDC Program Report 2009).  The decline in total DM yield resulted 
in fewer grazing days per acre, as shown in Table 76.  The yield decrease may be attributed to 
the decline in alfalfa contribution consequently resulting in less biomass production but also to 
no irrigation applications in May and June due to equipment malfunction.  Data collection will 
continue in 2012. 

 



ICDC R & D | 132 
 

 

Canada-Saskatchewan Irrigation Diversification Centre  |  Annual Review 2011-12  

 
 
 
 
 
 
 
 
   

Total Dry Meadow Smooth Cicer Crested Tall Orchard Intermediate 

Plot Blend Wt (g) Alfalfa Brome Brome Milkvetch Wheatgrass Fescue Grass Wheatgrass

1 Custom Blend #1 52.75 62.0% 38.0%

2 Northstar Custom Blend 46.65 48.0% 1.7% 0.2% 4.5% 45.5%

3 Custom Blend #2 31.85 98.1% 1.9%

4 BrettYoung Super Pasture Blend 63.65 60.1% 12.3% 3.9% 23.7%

5 Viterra Ranchmaster Blend 35.6 36.0% 14.4% 39.7% 9.9%

6 Pickseed Haygraze Blend 45.75 23.3% 1.6% 75.1%

7 Northstar Custom Blend 39.5 18.7% 4.0% 6.4% 11.9% 59.0%

8 BrettYoung Super Pasture Blend 36.4 57.8% 9.0% 8.2% 24.9%

9 Custom Blend #1 28.8 44.6% 55.4%

10 Pickseed Haygraze Blend 25.25 12.6% 4.3% 83.1%

11 Viterra Ranchmaster Blend 22.35 46.8% 12.3% 29.7% 11.3%

12 Custom Blend #2 33.35 99.7% 0.3%

13 Custom Blend #2 40.5 94.9% 5.1%

14 BrettYoung Super Pasture Blend 54.9 22.0% 10.5% 2.7% 64.7%

15 Custom Blend #1 52.75 53.4% 46.6%

16 Viterra Ranchmaster Blend 37.45 30.5% 20.8% 43.3% 5.4%

17 Pickseed Haygraze Blend 70.8 22.3% 2.1% 75.6%

18 Northstar Custom Blend 49.8 45.8% 3.9% 1.0% 6.5% 42.8%

19 Northstar Custom Blend 80.05 26.3% 0.3% 0.1% 7.2% 66.0%

20 Pickseed Haygraze Blend 58.65 37.2% 5.8% 57.0%

21 Custom Blend #1 55.35 40.0% 60.0%

22 Custom Blend #2 45.75 99.0% 1.0%

23 Viterra Ranchmaster Blend 31.4 29.4% 24.4% 40.5% 5.6%

24 BrettYoung Super Pasture Blend 51.3 7.3% 18.1% 2.6% 72.0%

Table 74.  Percent species composition at clipping harvest May 25, 2011.
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Table 75.  2011 irrigation treatment harvest data. 

 
Blend 

 
Average DM Yield (ton/acre) 

Average DM Yield 
per Cut (ton/acre) 

Total DM Yield 
(ton/acre) 

 Cut 1 
May-30 

Cut 2 
Jun-23 

Cut 3 
Jul-21 

Cut 4 
Aug-19 

  

Custom Blend #1 
Northstar Custom Blend 
Custom Blend #2 
Brett-Young Super Pasture Blend 
Proven-Viterra Ranchmaster Blend 
Pickseed Haygraze Blend 

1.20 
1.61 
1.02 
1.02 
1.17 
1.38 

0.75 
1.25 
0.52 
1.66 
1.12 
0.95 

1.27 
1.21 
1.15 
1.50 
0.97 
1.03 

0.61 
0.84 
0.64 
0.72 
0.66 
0.59 

0.96 
1.23 
0.83 
1.22 
0.98 
0.99 

3.84 
4.91 
3.32 
4.89 
3.93 
3.96 

 
 

Table 76.  Calculated grazing yields. 

 
Blend 

Total DM Yield 
(ton/acre) 

Total DM Yield 
(lb./acre) 

Yield DM Pasture 
Yield (lb./acre) 

Grazing Days 
(AUM/acre) 

Grazing Days 
(AU days/acre) 

Custom Blend #1 3.84 8453 5917 6.5 197 
Northstar Custom Blend 4.91 10811 7568 8.3 252 
Custom Blend #2 3.32 7317 5122 5.6 171 
Brett-Young Super Pasture Blend 4.89 10785 7550 8.3 252 
Viterra Ranchmaster Blend 3.93 8654 6058 6.6 202 
Pickseed Haygraze Blend 3.96 8729 6110 6.7 204 

Assumptions: 
Pasture yield calculated as total DM yield with a 70 per cent utilization rate. 
3 per cent of body weight DM requirement = 30 lb. DM/AU/day * 30.5 days = 915 lb. DM/AUM. 
1 AU = one 1,000 lb. cow with or without calf. 
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Perennial Forage Biomass Measurement  
for Ethanol Production 

 
Project Leads 

 Sarah Sommerfeld, PAg, Regional Forage Specialist, Saskatchewan Agriculture 

 Sarah Butler, ICDC summer student 
 
Co-investigators 

 Rory Cranston, PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture 

 Charlotte Ward, PAg, Regional Forage Specialist, Saskatchewan Agriculture 

 Dr. Bruce Coulman, PAg, University of Saskatchewan 

 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 using a 
human food source.  Biomass production offers an alternative to producing renewable fuels 
utilizing feed grains. 
 
Research Plan 
A randomized, replicated small plot trial including 10 perennial grass species is managed to 
achieve a single cut harvest.  Harvest timing occurs when the species reach physiological 
maturity or by September 15.  Total plot yield is recorded and a dry matter (DM) yield is 
calculated. 
 
Demonstration Site 
CSIDC provides the land and facilities to accommodate this project. 
 
Project Methods and Observations 
 
Species Selection and Establishment 
Nine cool season perennial grass species and one warm season perennial grass were selected 
for this trial.  Seeding occurred on June 2, 2009, with a target plant population of 35 pure live 
seeds (PLS) per square foot.  Plot dimensions are 1.2 m by 5.0 m with row spacing of 20 cm 
(eight inches).  Table 77 summarizes the selected species, variety and seeding rates. 
 

Table 77.  Perennial grass species, variety and seeding rate. 

Species Variety 

Recommended 
seeding rate 
(lb per acre) 

Tall wheatgrass Orbit 22.4 
Russian wildrye (diploid) Swift 10.2 
Switchgrass Dakota 5.6 
Intermediate wheatgrass Chief 18.2 
Smooth bromegrass Signal 11.8 
Crested wheatgrass (tetraploid) AC Goliath 9.2 
Hybrid bromegrass AC Success 17.7 
Slender wheatgrass Adanac 10.0 
Meadow bromegrass Paddock 20.1 
Western wheatgrass Walsh 14.6 
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Crop Management 
The trial area received broadcast application of 11-52-0 on October 22, 2010, at  
50 lb. P205/acre.  In May 2011, 46-0-0 and 0-0-62, were broadcast at rates of 100 lb. N/acre and 
15 lb. K20/acre.  The total rainfall received from April 17 to September 18 was 224 mm, and 112 
mm of irrigation was applied.  A herbicide application of dicamba and 2,4-D was done October 
2011 for broadleaf weed control. 
 
Harvest Data 
A single total biomass cut was harvested on July 25, 2011.  Average dry matter yields for each 
species are reported in Table 78. 
 
 

Species Yield (t DM/acre)
Western Wheatgrass 3.74
Switchgrass 4.81
Russian Wildrye 4.96
Crested Wheatgrass 5.71
Slender Wheatgrass 6.30
Meadow Bromegrass 6.54
Hybrid Bromegrass 6.80
Tall Wheatgrass 7.31
Intermediate Wheatgrass 7.89
Smooth Bromegrass 8.60

                 on July 25, 2011.
Table 78.  Average DM yield data collected

 
 
Discussion 
The 2011 yield data indicates that tall wheatgrass, intermediate wheatgrass and smooth 
bromegrass were the three most productive perennial forage species in this production year.  In 
comparison to the 2010 data, the average yield increased or stayed constant for eight of the 10 
grass species (ICDC Program Report 2010).  Data collection will continue in 2012. 
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Alfalfa Management Trial 2011 
 
Project Leads 

 Sarah Sommerfeld, PAg, Regional Forage Specialist, Saskatchewan Agriculture 

 Sarah Butler, ICDC summer student 
 
Co-Investigators 

 Rory Cranston, PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture 

 Charlotte Ward, PAg, Regional Forage Specialist, Saskatchewan Agriculture 

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

 
Industry Co-operators 

 Neil Mcleod, Northstar Seeds Ltd. 

 Ellis Clayton, Pioneer Hi-Bred 

 Peter Novak, Viterra 

 Art Klassen, BrettYoung Seeds 

 Kevin Dunse, Pickseed 

 Nicole Tanner, FarmPure Seeds* 
*Since the establishment of this trial, FarmPure Seeds has been acquired by Pickseed.  
Pickseed now places two varieties 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 field-scale trial of seven alfalfa varieties replicated three times is managed to 
harvest three cuts.  Cut timing is based on calendar dates of June 15, August 1, and October 1.  
Fertility management includes annual applications of phosphorus and potassium, at 75 lb. /acre 
actual nutrient.  Irrigation applications are scheduled through weekly monitoring of soil moisture 
and daily crop water use by an agrologist.  Harvest protocol requires the plots to be cut and 
weighed with a forage harvester. 
 
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. 
 
Project 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.  All varieties, except AC 
Blue J, were provided by industry.  These variety descriptions were taken from product 
resource materials. 
 
Secan 
AC Blue J is a taprooted variety, suited for hay or pasture use, that also serves as the irrigated 
check for the trial. 
 
Pioneer 
53Q30 is a high-performance variety exhibiting good forage quality and winter hardiness.   
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Viterra 
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 multifoliate 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.  
Multifoliate varieties exhibit a proportion of leaves with five to eleven leaflets per leaf rather than 
the three leaflets per leaf in trifoliate varieties.  Multifoliate leaf expression provides for higher 
forage quality. 
 
BrettYoung Seeds 
Hybriforce 400 alfalfa features improved establishment, winter hardiness and rapid re-growth.  
It is the only hybrid alfalfa variety available on the market. 
 
Pickseed 
2065 MF is a multifoliate variety that exhibits rapid regrowth, excellent winter hardiness and 
persistence in the stand. 
 
AC Longview has excellent regrowth 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, at a seeding rate of 
12.6 lb./acre for each variety.  The Equinox variety was re-seeded on July 2, 2008, due to a 
seeding equipment malfunction. 
 
A broadcast application of 11-52-0 was applied on October 22, 2010, at 75 lb. P205/acre.  A fall 
soil analysis in November 2010 showed 11 lb. NO3-N/acre, 20 lb. P/acre and 462 lb. K/acre 
available in the 0-30 cm depth.   
 
On April 20, 2011, 0-0-62 was applied at 75 lb. K20/acre.  No herbicides were applied.  Site 
rainfall was recorded at 224 mm from April 17 to September 18 and 125 mm of irrigation was 
applied from May to Sept. 
 
Data Collection 
Forage harvest occurred on June 20, August 4 and September 22, 2011.  Two yield 
measurements were recorded for each plot per cut.  The average dry matter (DM) yield per cut 
for each variety is reported in Table 79.  The total average DM yield is summarized in Table 80. 

 

 Average  Average  Average

Cut 1 DM Yield (t/acre) Cut 2 DM Yield (t/acre) Cut 3 DM Yield (t/acre)

AC Longview 1.45 53Q30 1.14 53Q30 1.18

Equinox 1.91 AC Longview 1.23 Equinox 1.26

Hybriforce 400 1.93 Equinox 1.25 Hybriforce 400 1.28

AC Blue J 2.06 AC Blue J 1.77 AC Blue J 1.28

Stealth 2.13 Stealth 1.79 2065MF 1.31

53Q30 2.15 2065MF 1.82 Stealth 1.33

2065MF 2.31 Hybriforce 400 1.84 AC Longview 1.42

Table 79.  2011 average dry matter (DM) yield per cut.
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Table 80.  2011 total dry matter (DM) Yield (t/acre). 

Variety 
3 Cut Total 

DM Yield (t/acre) 

AC Longview 
Equinox 
53Q30 
Hybriforce 400 
AC Blue J 
Stealth 
2065MF 

4.09 
4.42 
4.47 
5.04 
5.11 
5.25 
5.43 

 
 
Final Discussion 
There was a slight decline in the total dry matter yield in comparison to the 2010 harvest data, 
as reported in the ICDC Program Final Report 2010, but overall productivity was still very good.  
At the time of publishing, a statistical analysis of the three years of collected harvest data was 
not available.  This was the final year of data collection and a variety recommendation factsheet 
based on the analysis of collected yield data will be available in January 2012.   
 
Future utilization of this trial area for forage fertility demonstrations is being considered for the 
2012 program. 
 
References 
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Irrigated Salt-Tolerant Alfalfa Variety Demonstration 
 
Project Lead 

 Gary Kruger, PAg, Provincial Irrigation Agrologist, Saskatchewan Agriculture 
 
Co-Investigators 

 Dr. Harold Steppuhn, PAg, Salinity Hydrologist, Semiarid Prairie Agricultural Research 
Centre (SPARC), Agriculture and Agri-Food Canada, Swift Current, SK 

 Garth Weiterman, PAg, Senior Irrigation Agrologist, Saskatchewan Agriculture 
 
Co-operators 

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

 
Industry Support 

 Don Miller, Producer’s Choice Seeds, Nampa, Idaho, USA 

 Jonathan M. Reich,  Cal/West Seeds, Woodland, California USA 
 
Project Objective 
The objective of this project is to demonstrate the performance of several alfalfa lines which 
offer improved salt tolerance. 
 
Project Background 
Alfalfa is grown on many acres in Saskatchewan because of its ability to tolerate salinity and to 
produce excellent quality forage where other crops struggle to survive.  Preliminary testing 
done at the Semiarid Prairie Agricultural Research Center (SPARC) by Dr. Harold Steppuhn 
identified three varieties with superior salt tolerance:   

1) Bridgeview;  
2) Halo; and  
3) CW064027.    

 
These varieties along with AC Blue J as the control were grown in the field demonstration at 
CSIDC.  AC Blue J is a proven forage alfalfa variety widely grown under irrigation.  It is rated at 
104% the yield of Beaver in the 2011 CSIDC Crop Varieties for Irrigation publication. 
 
Bridgeview has received registration in 2011.  The research line was known as L4039 SC Salt 
and was developed at Agriculture and Agri-Food Canada, Lethbridge from salt-tolerant 
selections of Apica, AC Blue J, Barrier, Beaver, Heinrichs, Rangelander and Roamer alfalfa.  
 
Halo was developed by Calwest Seeds based in Woodland, California and is currently 
marketed by Viterra Seed.  As a research line, it was known as CW 34024.   
 
CW064027 is a research line developed by Calwest Seeds which has not yet been registered 
for production in Canada.  Of the four varieties, it has the most rapid regrowth after cutting and 
is the tallest alfalfa variety in the demonstration. 
 
Demonstration Plan 
The salt-tolerant alfalfa demonstration is located at CSIDC.  The site for the demonstration was 
selected using a Global Positioning System (GPS) referenced soil salinity reconnaissance map 
prepared by the Irrigation Environmental Unit of Saskatchewan Agriculture in 2007 (Figure 27).   
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Demonstration Site 
The site was located on Field 12 at CSIDC and was irrigated with a Valley pivot system.  The 
field had been planted to triticale for green feed for two years prior to planting to alfalfa in June 
2010.  Soil samples were collected in spring 2010 and submitted for analysis to Western Ag 
Labs.  The analysis with interpretation for alfalfa recommended only potassium for the heavier 
textured north side and only sulphur for the lighter textured south side.   
 
A preliminary salinity survey using a hand-held EM38 was conducted in spring of 2010.  In 
October 2010, the site was mapped by the Irrigation Environmental Unit to record changes in 
the soil salinity over time.  This survey was used to prepare a salinity contour map of the plot 
area as shown in Figure 27. 

 
 
 

Figure 27.  Salinity reconnaissance map of Canada-Saskatchewan Irrigation Diversification 
                  Centre surveyed in fall 2007. 

 

Project Methods and Observations 
The alfalfa varieties were seeded June 29, 2010, with a six-row research drill.  The four 
varieties were sown in long narrow strips 1.5 m wide x 600 m long across the field.  The strips 
were sown in two blocks of the four varieties with the restriction that each variety be adjacent to 
each of the other varieties between the two blocks.  The seeding rate was 9 kg seed/ha and the 
seeding depth was 1.5 cm.  The germination rate of the research lines were 75% for 
Bridgeview, 95% for Halo and 87% for CW064027.  The 1,000-kernel weight for these three 
lines was 2.180g, 2.024g and 2.4281g, respectively.  The demonstration area was sprayed with 
Cobutox 400 at 1 L/ac. on July 30, 2010, to control redroot pigweed and shepherd’s purse and 
other broadleaf weeds on the site.  The site was cut for hay following frost on September 18, 
2010.  A salinity investigation was conducted on October 21 to prepare a map showing the 
variation in salinity classes over the plot.  
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Yield data was collected in 2011 to evaluate the salt tolerance of the varieties.  A series of eight 
transects were selected using the results of the salinity gradient map to identify areas 
representing the different salinity ratings.  One nonsaline, five moderately saline and two 
severely saline transects were selected to determine the forage yield of the varieties.  Forage 
quadrats were harvested at early bloom stage of the alfalfa on June 23, August 4, and 
September 15 (Table 82).  Soil samples from the 60-90 cm depth were collected from each 
transect plot at the time of the June harvest.   
 
One of the difficulties of evaluating varietal performance in relation to soil salinity is the extent to 
which salinity varies over distance and with time.  The salinity present at the first sampling date 
was determined at the 60-90 cm depth.   
 
The field verification technique developed by Dr. Harold Steppuhn places each variety adjacent 
to the other varieties in the demonstration between the two replications.  This technique allows 
visual evaluation of different forage cultivars for their tolerance to salinity.  The salinity of each 
sampling point was determined for the June 23 sampling date.   
 
The yields determined by quadrat sampling are summarized in Table 81.  Although the 
demonstration attempted to show an improvement in forage yield for some of the newer alfalfa 
varieties under saline conditions, the data collected showed some of the lowest yields from the 
nonsaline area of the demonstration.  The nonsaline area, which should have shown the 
highest alfalfa yields, had the lowest forage yields.  Waterlogging of the soils in the low-lying 
nonsaline area decreased the growth and forage yield of alfalfa from this section of the 
demonstration.  The waterlogging was caused by the combination of frequent and heavy rainfall 
in June and early July 2011 and overly aggressive irrigation scheduling.  The growth of the 
alfalfa in the nonsaline area was among the lowest average yield among the eight transects.   

 
 

Table 81.  Summary of transect salinity measurements, alfalfa regrowth, and yield data collected 
in 2011. 

Average 
Electrical 

Conductivity 
(mS/cm) 

Salinity 
Rating 

(June soil 
EC) 

Salinity 
Rating 

(Oct. 2010 
EM38) 

Regrowth 
Height on 
Aug. 30 

(cm) 

1st Cut 
Yield 
(t/ac) 

June  23 

2ndCut 
Yield 
(t/ac) 

Aug. 4 

3rd Cut 
Yield 
(t/ac) 

Sept. 15 

 
2011 
Yield 
(t/ac) 

7.6 Moderate Severe 47 2.26 1.88 1.53 5.64 

6.6 Moderate Moderate 47 1.98 1.99 1.33 5.30 

5.1 Moderate Moderate 48 1.49 1.50 1.29 4.28 

1.7 Nonsaline Nonsaline 46 1.31 2.00 1.17 4.48 

9.3 Severe Severe 43 2.35 1.84 1.39 5.58 

6.0 Moderate Moderate 49 2.17 1.82 1.41 5.40 

6.4 Moderate Moderate 49 2.54 1.60 1.53 5.67 

5.4 Moderate Moderate 47 2.62 1.60 1.25 5.47 
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Transect Number 
    #1     #2   #3         #4                      #5                       #6                 #7      #8 

 
Figure 28.  Variation of soil salinity at depth of 0.75 m over the demonstration site in Field 12 at CSIDC. 

 
Two replications of the four varieties were planted in narrow strips 1.5 m wide from the west 
end to the east end of the mapped area.  The lines across the mapped strip represent transects 
chosen for the sampling points for the quadrats and soil samples. 
 
The top-yielding variety was Halo, with CW064027 close behind.  These two varieties 
demonstrate rapid regrowth following alfalfa harvest.  This trait in our climate may predispose 
these alfalfas to greater risk of winter injury and reduced persistence within an alfalfa stand. 
 

 
 Table 82.  Plant height and yield measurements in 2011 for variety demonstration 

in Field 12 at CSIDC. 

 
 
 

Variety 

Plant 
Height 

Aug. 30 
(cm) 

1st cut 
Yield 

June 23 
(t/ac) 

2nd cut 
Yield 

 Aug. 4 
(t/ac) 

3rd cut 
Yield 

Sept. 15 
(t/ac) 

2011 
Yield 
3 cuts 
(t/ac) 

Halo 50 2.36 2.05 1.50 5.91 

CW064027 56 1.97 1.99 1.48 5.44 

Bridgeview 40 1.99 1.41 1.11 4.51 

AC Bluejay 43 2.03 1.66 1.36 5.05 

 
A yield assessment was conducted using the mechanical harvester from the larger areas of 
moderately and severely saline soil within the plot area for the first and third cuts.  The average 
of the forage samples from the moderately saline area was 0.5 t/ac. greater than the average of 
the samples from the first cut of the severely saline area.  The average salinity at this time in 
the severely saline area represented by Transect #5 was 9.3 mS/cm compared to 6.0 mS/cm 
for the moderately saline area represented by Transect #6. 
 
This difference in forage yield harvested from the same areas was not observed for the third 
cut. 
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Final Discussion 
The forage yields harvested from the field demonstration confirm the relative yield ratings for 
the varieties as determined at the Salt Laboratory at SPARC Swift Current.  The two higher-
yielding varieties, Halo and CW064027, have quicker regrowth after cutting and may be more 
prone to injury during the winter.  The salinity, based on electrical conductivity of the soil 
samples, agreed with the rating assessment using EM 38 measurements obtained by the 
Irrigation Environmental Unit of the Irrigation Branch of the Ministry of Agriculture. 
 
Acknowledgements 
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Agronomic Trials 
 

Canola Seeding Rate Trial 
 
Project Leads 

 Garry Hnatowich, PAg, CSIDC/ICDC 

 Don David, CSIDC 
 
Project Objective 
The objective is to determine the appropriate seeding rates of canola under irrigation 
production. 
 
Project Plan 
This study was initiated to evaluate the agronomic implications of seeding canola at rates both 
below and above present suggested planting rates for irrigated production.  Present guidelines for 
canola suggest a target population of 110 plants per square meter (plants/m2).  The trial was 
seeded at planting rates of 50, 75, 100, 150, 200 and 300 plants/m2.  Plant-stand densities at the 
three- to five-leaf stage and harvest yield were measured. 
 
Demonstration Site 
This project was located at CSIDC to limit field and equipment variation and to allow for greater 
ease of management.  CSIDC staff assisted in the design and seeding of the trial; pesticide and 
irrigation applications; and collection of harvest data.  Soils on the project site are classified as 
a very fine sandy loam to a loam. 
 
Project Methods and Observations 
 
Establishment and Crop Management 
The seeding rate for each treatment was calculated using the formula: 

 
 
 
 
 
 
 
Pioneer Roundup Ready canola variety 45H28 was chosen for the test.  The TKW of the variety 
measured 4.4 g and seedling survival was estimated to be 70%.  The seeding rate of each 
treatment is shown in Table 83. 
 
The trial was seeded on May 19 at a 1.3 cm seeding depth.  Plot size was 1.5 m by 6.0 m with 
20 cm row spacing.  Seed was treated with Helix XTra.  Nitrogen fertilizer was applied as 46-0-
0 at 100 lb. N/acre broadcast plus 55 lb. N/acre side-banded.  Phosphorus as 11-52-0 at 40 lb. 
P205/acre was also side-banded at seeding.  Plots were maintained weed-free with chemical 
herbicide applications and hand weeding.  A fungicide application of Proline was applied on 
July 5. 

Seeding rate (kg/ha) = Target plant density/m2 x TKW (g)  x 10,000 
Seedling survival (%) 

 
Where TKW = thousand kernel weight 
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Treatment 

(plants/m
2
)

Seeding Rate 

(lb./acre)

50 2.0

75 3.0

100 4.0

150 6.0

200 8.0

250 10.0

300 12.0

Table 83.  Plant density treatments and

               seeding rates.

 
 
Data Collection 
 
Plant Stand Density Measurement 
Plant stand density of each plot was measured at the 3 to 5 leaf stage on June 8.  Table 84 
summarizes the average plant density of each treatment. 
 
Harvest 
Plots were harvested on September 12 by CSIDC staff.   
Yields are summarized in Table 85. 

 
 

 
 

 
 

Treatment 

(plants/m
2
)

Average Plant 

Height (cm)

Lodge Rating 

1=erect 5=flat

Average Yield 

(kg/ha)

Average Yield 

(bu./acre)

50 137 2.0 3828 68.3

75 133 2.2 3963 70.7

100 142 2.3 4185 74.7

150 138 2.5 4722 84.2

200 140 2.8 5054 90.2

250 138 3.0 4796 85.6

300 136 3.7 5062 90.3

Table 85.  Harvest data collected September 12, 2011.

Treatment 

(plants/m
2
)

Average Density 

(plants/m
2
)

% Density 

Achieved

50 36 72%

75 56 75%

100 88 88%

150 120 80%

200 168 84%

250 216 86%

300 256 85%

Table 84.  Average plant density as measured on

              June 8, 2011.
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Final Discussion 
Present recommendations suggest that producers target a plant density of 110 plants/m2.    
Preliminary results from this study suggest that there is a benefit from increasing the target 
density when seeding canola.  However, it is premature to assume that increasing the seeding 
rate beyond current recommendations would be economical.  It is suggested that this trial be 
repeated in 2012 but increase the number of varieties to three or four with a wider genetic 
diversity. 
 
Producers should assess the growing conditions and equipment of their individual farms to 
determine what seeding rate works best for their farming operation.  Choosing a lower seeding 
rate may reduce seed costs but does expose a producer to a higher level of risk.  There are 
fewer plants in the field to compensate for risks such as poor seeding conditions, seeding 
equipment malfunctions, weed competition, disease or insects, poor irrigation management or 
frost.  Lower plant density can also result in uneven or delayed crop maturity, making harvest 
operations difficult. 
 
For irrigators, the risks to consider when seeding canola are seeding date relative to spring 
frosts, soil temperature relative to rapid emergence and seed placement dependent upon the 
seeding equipment used.  Producers should adjust seeding rates based on the TKW and seed 
at a rate which addresses the conditions of their farms each spring. 



ICDC R & D | 147 
 

 

Canada-Saskatchewan Irrigation Diversification Centre  |  Annual Review 2011-12  

Durum Seeding Rate Trial 
 
Project Leads 

 Garry Hnatowich, PAg, CSIDC/ICDC 

 Don David, CSIDC 
 
Project Objective 
The objective is to determine the appropriate seeding rates of durum wheat under irrigation 
production. 
 
Project Plan 
This study was initiated to evaluate the agronomic implications of seeding durum wheat at rates 
both below and above present suggested planting rates for irrigated production.  Present 
guidelines for durum suggest a target population of 250 plants per square meter (plants/m2).  
The trial was seeded at planting rates of 100, 200, 300, 400 and 500 plants/m2.  Plant stand 
densities at the three-leaf stage and harvest yield were measured. 
 
Demonstration Site 
This project was located at CSIDC to limit field and equipment variation and to allow for greater 
ease of management.  CSIDC staff assisted in the design and seeding of the trial; pesticide and 
irrigation applications; and collection of harvest data.  Soils on the project site are classified as 
a very fine sandy loam to a loam. 
 
Project Methods and Observations 
 
Establishment and Crop Management 
The seeding rate for each treatment was calculated using the formula: 

 
 
 
 
 
 
 
Durum variety cv. Strongfield was chosen for the test.  The TKW of the variety measured 46 g 
and seedling survival was estimated to be 90%.  The seeding rate for each treatment is shown 
in Table 86. 
 
The trial was seeded on May 12 at a 3.0 cm seeding depth.  Plot size was 1.5 m by 4.0 m with 
20 cm row spacing.  Nitrogen fertilizer was applied as 46-0-0 at 100 lb. N/acre broadcast plus 
20 lb. N/acre side-banded.  Phosphorus as 11-52-0 at 55 lb. P205/acre was also side-banded at 
seeding.  Plots were maintained weed free with chemical herbicide applications and hand 
weeding.  A fungicide application of Proline was applied on July 5. 

Seeding rate (lb./acre) = Target plant density/m2 x TKW (g) x 10.000 
Seedling survival (%) 

 
Where TKW = thousand kernel weight 
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Table 86.  Plant density treatments and 

seeding rates. 

 
Treatments (plants/m2) 

Seeding Rate 
(lb./acre) 

100 48 
200 96 
300 144 
400 192 
500 240 

 
 
Data Collection 
 
Plant Stand Density Measurement 
Plant stand density of each plot was measured at the 3- leaf stage on June 6.  Table 87 
summarizes the average plant density of each treatment. 
 

Table 87.  Average plant density as measured on June 8, 2011. 

Treatment 
(plants/m2) 

Average Density 
(plants/m2) 

% Density 
Achieved 

100 78 78% 

200 141 71% 
300 169 56% 
400 229 57% 
500 289 58% 

 
Harvest 
Plots were harvested on September 8 by CSIDC staff.   
Yields are summarized in Table 88. 
 

Table 88.  Harvest data collected September 8, 2011. 

Treatment 
(plants/m2) 

Average Plant 
Height (cm) 

 
% Protein 

Average Yield 
(kg/ha) 

Average Yield 
(bu.acre) 

100 87 14.8 5208 77.4 
200 93 14.8 6026 89.6 
300 94 14.9 6104 90.7 
400 93 15.1 6130 91.1 
500 94 15.0 6055 90.0 

  
 
Discussion 
Present recommendations suggest that producers target a plant density of 250 plants/m2.    
Preliminary results from this study suggest that there was no apparent benefit from increasing 
the target density when seeding durum.  However, this trial experienced two hail events during 
the season and visual observations suggested that the higher seeding rates experienced 
greater damage.  Full statistical analysis on this year’s trial is still underway.  It is suggested 
that this trial be repeated in 2012 but increase the number of varieties to three or four with a 
wider genetic diversity. 
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Technology Transfer 2011 
 

Ministry of Agriculture Agrologist Extension Events 
 
Field Days 

 CSIDC Irrigation Field Day and Tradeshow, July 14, 2011. 
o Tours: morning led by Gerry Gross; afternoon led by John Linsley, Ministry of 

Agriculture. 
o New Oilseed Varieties stop, Garry Hnatowich, CSIDC. 
o Cereal Varieties, Alfalfa Demonstration and Irrigation Scheduling stop, Garry 

Hnatowich, CSIDC; Gary Kruger and Rory Cranston, Ministry of Agriculture. 
 
Booth Display 

 Crop Production Week: Saskatoon, Jan. 10-14, 2011. 

 CSIDC Irrigation Field Day and Tradeshow: Outlook, July 14, 2011. 

 ICDC/SIPA Annual Conference: Moose Jaw, Dec. 6-7, 2011. 
 
Publications 

    Crop Varieties for Irrigation, 2011. 

 Irrigation Economics and Agronomics, Feb. 2011. 

 The Irrigator, March 2011. 

 Intensive Irrigation Kicks-Out $800/acre, dryland $180 Fact Sheet, July 2011. 
 
Presentations    

Gary Kruger 

 Miry Creek Irrigation District annual meeting presentation, April 5, 2011. 

 Rush Lake Irrigation District annual meeting presentation, April 12, 2011. 

 Farmgate interview on South West ICDC projects, April 16, 2011. 

 North Waldeck Irrigation District annual meeting presentation, April 19, 2011. 

 Ponteix Irrigation District annual meeting presentation, April 20, 2011. 
 
 Rory Cranston 

 Cereal leaf disease and fusarium head blight management at Biggar, Jan. 27, 2011. 

 Fungicide application in dry beans at Outlook, Jan. 30, 2011. 

 Riverhurst Irrigation District annual meeting presentation, March 15, 2011. 

 Luck Lake Irrigation District annual meeting presentation, March 29, 2011. 

 Cereal leaf disease and fusarium head blight management at Outlook, April 15, 2011.  

 Radio spot on CJWW on Irrigation scheduling, June 15, 2011. 

 Irrigation Scheduling at the CSIDC Field Day, July 14, 2011.   

 Cereal leaf disease and fusarium head blight management at Beechy, Aug. 12, 2011.  
 

 Gerry Gross    

 SSRID#1 Annual meeting presentation, March 2011. 

 ICDC program presentation at the provincial specialists meeting, May 2011. 

 Radio spot on CJWW on CSIDC field day and the irrigation industry in Saskatchewan, 
June 2011. 

 ICDC discussion at the CSIDC Field Day and at the SIPA South Saskatchewan River 
Showcase Tour, Aug. 2011. 

 Video developed on Irrigation Technology Advances, Aug. 2011. 
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Agriview Articles 2011 
 
Gary Kruger, PAg   

 New Salt Tolerant Alfalfa Varieties, March 2011. 

 What does Liebig’s Law mean for Southwestern Saskatchewan, March 2011. 

 Alfalfa Suited to Saline Soils, Oct. 2011.  
 
Rory Cranston, PAg  

 Irrigation Scheduling Software Available, March 2011. 

 Minimizing Late Blight Damage in 2011, March 2011.  

 Horticulture Crops Under Irrigation, April 2011. 

 Irrigation Publication Release Dates, Dec. 2011. 
 
Gerry Gross, PAg 

 Irrigation Crop Varieties for 2011, Feb. 2011. 

 CSIDC Field Day, July 2011. 

 SIPA/ICDC 2011 Conference. 
 

Other Articles 2011 
 
Gary Kruger, PAg  

 ICDC 2011 Field Program – AAFC Irrigation Project Transition Newsletter, May, 2011.  
 
Surveys (2011) 

 Fusarium head blight and cereal leaf disease survey  
Rory Cranston, PAg 
Gary Kruger, PAg 

 

 Canola disease survey 
Rory Cranston, PAg 
Gary Kruger, PAg 

 

 Bertha army worm survey  
Rory Cranston, PAg 

 

 Diamond back moth survey  
Rory Cranston, PAg 

 
 

www.irrigationsaskatchewan.com report 2011 

 
The Irrigation Saskatchewan website at www.irrigationsaskatchewan.com is designed so that 
visitors can have access to irrigation topics related to ICDC, SIPA, and the Ministry of 
Agriculture.   
 
The new site directs visitors to an ICDC subsection, a SIPA subsection, or a link to the 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.  All 2011 activities and publications were uploaded to 
the site. 
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Abbreviations 
 
CSIDC  Canada-Saskatchewan Irrigation Diversification Centre 
ICDC  Irrigation Crop Diversification Corporation 
SVPG  Saskatchewan Variety Performance Group 
AAFC  Agriculture and Agri-Food Canada 
CDC  Crop Development Centre, University of Saskatchewan 
ACC  Alberta Corn Committee 
CCC  Canola Council of Canada 
MAFRI  Manitoba Agriculture, Food and Rural Initiatives 
SPARC Semiarid Prairie Agricultural Research Centre 
 
bu.  bushel or bushels 
ac.  acre or acres 
lb.  pound or pounds 
 
m  metre 
cm  centimetre 
mm  millimetre 
 
L  litre 
 
t  tonne 
 
FHB  Fusarium head blight 
 
DM  Dry matter 
 
GPS  Global Positioning System 
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