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Introduction  

Prairies East Sustainable Agriculture Initiative Inc. (PESAI) is a not-for-profit organization (incorporated 
December 2005) serving the Eastern Prairie region of Manitoba. It is one of four Manitoba Diversification 
Centres, including Parkland Crop Diversification Foundation (PCDF) – Parkland Region, Westman 
Agriculture Diversification Organization (WADO) – Southwest Region and Canada-Manitoba Crop 
Diversification Centre (CMCDC) – Central Region.  

This initiative is the product of a partnership between the agricultural community of Interlake / Eastern 
Manitoba and Manitoba Agriculture. PESAI’s objective is to support innovation, diversification and value-
added opportunities in the Eastern and Interlake areas. PESAI receives the majority of its funds from the 
Agricultural Sustainability Initiative and Growing Forward programs. Additional funding comes from the 
MCVET committee and other Industry partners for the contract work that PESAI is able to provide to these 
organizations.  

Headquartered in Arborg, PESAI also does field research at Beausejour site. PESAI focuses on applied field 
research, innovation, diversification, value-added, advanced technology, market development and 
sustainability initiatives that directly benefit local area producers. The research results are communicated 
by various extension programs such as plot demonstrations; crop tours, seminars and workshops, reports 
and fact sheets.  

The PESAI Board is open to research and project submissions from individuals and producer groups. 

Table 1. PESAI/Manitoba Ag Staff during 2017-18 crop season. 

Diversification Specialist Nirmal Hari Manitoba Agriculture 

Diversification Technician James Lindal Manitoba Agriculture 

Diversification Technician Britney Knockaert Manitoba Agriculture 

Summer Research Assistant Karuna Kapoor PESAI 

Summer Research Assistant Eugene Delorme PESAI 

Summer Research Assistant Arik Lindal PESAI 

 

 

 

 

 

 

 

 

 

 

Left to Right: Eugene Delorme, James Lindal, Britney Knockaert, Karuna Kapoor, Arik Lindal, Nirmal Hari 
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Board of Directors 2017-18 

An elected Board comprised of agricultural producers and entrepreneurs from the Eastern Prairie region 
directs PESAI activities. Staff from Manitoba Agriculture helps to carry out PESAI activities. 

Table 2. PESAI Board of Directors during 2017-18. 

Chair Adrien Grenier Woodridge 204-429-2058 
Vice Chair Shannon Pyziak Fisher Branch 204-372-6690 

Treasurer Linda Loewen Riverton 204-378-2771 

Secretary Wayne Foubert St. Anne 204-232-5069 

Director Hanspeter Pausenwein Whitemouth 204-348-7040 

Director Tim Shumilak East Selkirk 204-482-5166 

Director Brian Kurbis Beausejour 204-268-0239 

Director David King Arborg 204-642-2695 

Director Andy Buehlman Arborg 204-376-2809 
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PESAI Extension Activities  

 

PESAI Funding Spent:  $2500  

Contributors:     Manitoba Ag Support Staff 

 

Background/Objectives 

PESAI does extension events every year with the objectives- 

(1) to raise awareness of PESAI in the Eastern and Interlake areas of Manitoba, including their 
mandate, capabilities, resources, partnership opportunities, and projects; and  

(2) to increase the membership in the PESAI group. 

 

Project Activities 

Manitoba Ag staff assisted PESAI in all aspects of this project, including: 

 PESAI organized a Crop Tour at PESAI site on July 20, 2017 where 40 people attended. 
Experts from Manitoba Agriculture and industry spoke at the tour related to various 
research topics. A soybean research tour was organized at PESAI plot site in Beausejour 
on September 13, 2017 where 25 people attended. 

 PESAI manned a booth entitled “Manitoba’s Diversification Centres” at Ag Days 2018, 
with its counter-parts from other areas of the province: Parkland Crop Diversification 
Foundation (PCDF) – Parkland Region, Westman Agriculture Diversification Organization 
(WADO) – Southwest Region and Canada-Manitoba Crop Diversification Centre (CMCDC) 
– Central Region.   

 An announcement of PESAI’s project submission deadline and AGM was advertised in 
Eastern and Interlake areas.  

 Annual General Meeting was held on April 26, 2018 at Richardson Food Centre in 
Winnipeg. A total of 35 participants attended the meeting. 

 PESAI’s 2017-18 Annual Report was compiled by Manitoba Ag support staff and 
distributed to PESAI Directors, Members, project partners and Manitoba Agriculture 
extension staff.  

 PESAI updated their sign as the logo has changed.  

 Ag Days 2018 was a success for PESAI and the other Diversification Centres. Many people 
stopped by the Diversification Centre booth where we featured a common display banner 
for all DCs (PESAI, WADO, PCDF, CMCDC), alternative crop seed samples and pamphlets, 
hemp products, and various other display material.   

Conclusions 

 PESAI’s extension events have proven successful with positive attendance at PESAI events 
and the increase in membership. This promotion and awareness campaign will continue 
in 2018-19. 
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Table 1: The speakers and topics covered at PESAI Crop tour were as follows:  

Speaker Topic 

Anastasia Kubinec, MB Ag Excessive moisture effects on Canola & Sunflowers 

Rachel Evans, Flax Council of Canada Flax agronomy trials & Excessive moisture stress on Flax 

Van Doan, MB Ag Tile drainage project 

Anne Kirk, MB Ag Seeding rate trials in Spring Cereals 

Derek Flad, Norquin Quinoa Production  

Kristen MacMillan, U of M Seeding date, seeding depth studies in Soybeans 

 

Table 2: The speakers and topics covered at Soybean Research tour were as follows:  

 

 

  

Speaker Topic 

Laura Schmidt,  MPSG Soybean Harvest Losses 

Laura Schmidt,  MPSG MPSG Bean App Harvest Loss Assessor 

Laura Schmidt,  MPSG MPSG Bean App Yield Estimator 

Dennis Lange, MB Ag Short Season RoundUp Ready Soybean MCVET 

Dennis Lange, MB Ag Steps for Selecting a Soybean Variety 

Industry Partners  Soybean Variety Demonstrations 

PESAI Crop Day and Soybean Research Tour during 2017 crop season 
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Meteorological Information 

 

Table 1. Seasonal weather summary at Arborg site from May 1 – September 30, 2017 

 Actual Normal % of Normal 

Growing degree days 1525 1554 98 

Crop heat Units 2477 2616 95 

Total precipitation (mm) 266 320 83 

 

Table 2. Seasonal weather summary at Beausejour site from May 1–September 30, 2017 

 Actual Normal % of Normal 

Growing degree days 1591 1620 98 

Crop heat Units 2581 2634 98 

Total precipitation (mm) - - 74 

 

Looking back on the 2017 growing season, overall temperatures and heat units were near normal and 
the moisture conditions were drier than normal at both test sites. September was relatively wet and 
resulted in delayed harvesting in some trials.  

The beginning of May saw warm temperatures and the first seeding began May 13th in Arborg 
and May 26th in Beausejour. On August 21, 2017, a hail storm significantly damaged plots at the PESAI 
site in Arborg. This caused extensive damage to the cereal, canola, peas and faba bean trials.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Toonie sized hail at the PESAI site. Photo Credit to Andy Buehlman 
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Standard Operating Procedures (PESAI Field Trials) 
 
PESAI has about 40 acres of land at Arborg site to conduct small plot research. At Beausejour site, PESAI 
conducts research trials by renting land from local producers. Usually the soil testing is done in the 
spring to find out fertilizer recommendations.  
At PESAI site, most plots are seeded on tile-drained fallow land. 
 

Seeder 
PESAI seeder – This is a disc type seeder and it seeds six row plots with row spacing of nine inches. Plot 
length is kept six meters and the harvestable plot area is 8.22 m2. This seeder is capable of putting 
nitrogen as side band in addition to put phosphorous with the seed. 
MFSA Seeder – This is a disc type seeder and it plants eight rows with row spacing of six inches. Again, 
the plots are kept six meters long with total area of 7.1m2. 

                                  
Sprayer 
PESAI sprayer covers 20 feet plot area. This sprayer has 11 nozzles and these nozzles are being operated 

at 40 psi. 

 
Combine 
PESAI has a Wintersteiger plot combine to harvest plots and this combine takes grain weight and grain 
moisture measurements while harvesting. 
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Manitoba Crop Variety Evaluation Trials (MCVET Trials) 

 
Manitoba Crop Variety Evaluation Team (MCVET) facilitates variety evaluations of many 
different crop types in this province. PESAI managed two MCVET sites (Arborg and Beausejour) 
during 2017 growing season. 
The purpose of the MCVET variety evaluation trials is to grow both familiar (checks or 
reference) and new varieties side by side in a replicated manner in order to compare and 
contrast various variety characteristics such as yield, maturity, protein content, disease 
tolerance, and many others.  
During 2017, PESAI did variety trials in Winter Wheat, Spring wheat, Fall Rye, Oats, Barley, and 
Soybean (both RoundUp Ready and Conventional) at both sites. Faba beans, Peas, Silage corn, 
Flax and Canola variety evaluation were conducted only at Arborg site (See Table 1).  
From each MCVET site across the province, yearly data is collected, combined, and summarized 
in the ‘Seed Manitoba’ guide. Hard copies are available at most Manitoba Agriculture and Ag 
Industry Offices.  
 

Table 1 Brief summary of MCVET trials conducted by PESAI at different sites during 2017. 

Crop type No. of plots Sites 

Winter wheat  54 Arborg, Beausejour 

Fall Rye 30 Arborg, Beausejour 

Spring Wheat 198 Arborg, Beausejour 

Barley 93 Arborg, Beausejour 

Oats 84 Arborg, Beausejour 

Peas 66 Arborg 

Faba beans 90 Arborg 

Conventional Soybeans 30 Arborg, Beausejour 

RoundUp Ready Soybeans 240 Arborg, Beausejour 

Canola 144 Arborg 

Silage Corn 84 Arborg 

Flax 42 Arborg 

Total plots 1155  

Seed Manitoba guide and the websites www.seedinteractive.ca and www.seedmb.ca, provide 
valuable variety performance information for Manitoba farmers.  
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CEREALS 

Effects and interactions of variety use, plant growth regulators, and fertility in 

high yielding winter wheat production in Manitoba 

 
Project Duration: 2016-2018 

Objectives 
 Assess BMPs for winter wheat production in terms of harvest management, yield, and protein 

quality. 

 Integrate BMPs such as variety use, timing nitrogen application and rate, plant growth 
regulators (PGRs), and fungicides to achieve high yield winter wheat. 

 Understand the interaction between variety use, nitrogen application, and PGRs on yield, 
harvest management and protein quality parameters in high yielding winter wheat. 

Collaborators 
Ducks Unlimited, Manitoba Diversification sites (Arborg, Carberry, Melita, Roblin) 

 
Results 
Table 1: Probability of response to factors (Variety, PGR, Fertility) on crop height, lodging, and yield at 
Arborg, Melita and Roblin sites and overall.  Significant values in bold. Lodging scale (1 = upright, 5 = flat) 

Factor Crop Height (cm) Yield (kg/ha) 
Lodge 
(1-5) 

Arborg Melita Roblin All Sites Arborg Melita Roblin All Sites Arborg 

Variety 0.001 0.941 0.002 0.016 <0.001 <0.001 0.006 <0.001 <0.001 

PGR 0.163 0.002 0.001 <0.001 0.002 0.166 0.017 <0.001 0.048 

Fertility 0.694 0.704 0.865 0.787 0.575 0.985 0.462 0.416 0.157 

Variety x PGR 0.847 0.149 0.494 0.226 0.117 0.494 0.352 0.751 0.489 

Variety x Fertility 0.991 0.014 0.094 0.543 0.420 0.425 0.017 0.356 0.108 

PGR x Fertility 0.822 0.021 0.677 0.614 0.555 0.975 0.906 0.899 0.493 

Variety x PGR x Fertility 0.763 0.004 0.458 0.252 0.541 0.586 0.152 0.604 0.493 

Coefficient of Variation 19.1 7.6 9.1 - 7.1 7.8 5.6 - 7.1 

LSD  
Variety 
  1.8 4.0 3.5 3.441 211 267 372 176.4 0.17 

  
PGR 
  9.9 3.5 4.0 3.441 312 297 208 176.4 0.25 

  
Fertility 
  4.9 13.3 9.3 NS NS NS NS NS NS 

  
Variety x PGR 
  13.9 5.0 5.7 NS NS NS NS NS NS 

  
PGR x Fertility 
  19.7 7.1 8.1 NS NS NS NS NS NS 

  

Fertility x 
Variety 
  19.7 7.1 8.1 NS NS NS 416 NS NS 
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There were significant differences in overall crop height and yield with variety use and PGRs.  Individual 
sites response was variable with use of variety or PGRs but not fertility.  There were no significant 
interactions at Arborg or Roblin.  There were some interactions between factors in Melita or Roblin 
which suggests a combination use of type of variety, use of PGRs or changes in fertility can play a role in 
crop height or yield response.  In Melita, this interaction with fertility with PGRs or variety use may have 
been exacerbated by local salinity effects on crop height. Overall and by individual location there were 
no differences in yield, crop height, or lodging among the use of fertility treatments.  This may have to 
do with low precipitation values for each site over the growing season, reducing the chance for lodging.  
Percent of normal summer rainfall (Apr 15 - Aug 31) amounts where: Melita 78%, Roblin 63%, Arborg – 
87%.  Reference: Manitoba Ag Weather Program. 

Lodging was significant in Arborg with the use of variety or PGRs.  Fertility treatments did not 
have an effect on lodging.  
  
Table 2: Mean crop height, lodging, and yield responses to variety use, PGR application and nitrogen 
fertility in locations Arborg, Melita, and Roblin, and all sites combined overall. Significant values in bold 

 
 

Both Roblin and Arborg observed greater crop height with the use of Wildfire compared to 
Gateway.  All sites observed greater yield with Wildfire as well and Roblin experiencing slight greater 
lodging with Wildfire compared to Gateway.  With all data combined, both height and crop yield were 
significantly greater for Wildfire compared to Gateway.   

Overall sites, use of PGRs resulted in a shorter crop on average by 8 cm.  However, with use of a 
PGR also resulted in a 5% yield decrease when site data was combined.  However, the Melita location 
did not experience a yield loss despite having responded in crop height.   

 
Project Findings 

 Application of Palisade reduced crop height by 8 cm on average over all sites 

 Application of Palisade also reduced crop yield by 5% overall. Yield was reduced in two of our  
three sites by use of Palisade.   

 In Arborg, the use of Palisade PGR reduced lodging effect by 16% for Gateway and Wildfire 
combined.  

 Wildfire compared to Gateway is more at risk of lodging due to height and yield capability. 
 

Background/References/Additional Resources 
Winter wheat can be a high yielding crop on the prairies.  With high yield potential and producers 
aiming for better protein values in winter wheat, come risks such as lodging.  Lodging is the inability of a 
plant to sustain its own weight causing the plant to fall over.  Factors that influence lodging include 
variety use (genetic) and environmental conditions such as heavy rain, wind, hail, disease issues, and 
often elevated soil fertility. Farmers often aim for high yield and high protein by utilizing high nitrogen 

Lodge (1-5)

Variety PGR Fertil ity Arborg Melita Roblin Arborg Melita Roblin Arborg Hieght REML LSD Yield REML LSD

Gateway 83 76 69 6781 5746 5823 1.08 76 6121

Wildfire 87 76 77 7703 6785 6460 1.75 80 6979

Control 88 79 77 7520 6368 6272 1.54 82 6726

PGR 82 72 69 6964 6164 6011 1.29 74 6374

70-30_Boot 85 78 71 7356 6309 6344 1.33 78 6674

70_Fall 86 77 75 7091 6200 6250 1.25 79 6513

100_Fall 84 77 74 7286 6298 6014 1.58 78 6532

70-30_Dorm 85 71 73 7233 6310 5959 1.50 77 6481

Yield (kg/ha)Treatment Crop Hieght (cm) Combined Sites Means and LSD

3.4

3.4

NS

176

176

NS
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fertilizer rates but often realize a difficult to harvest crop that has lodged.  Choice of variety, use of 
fungicides, and potentially plant growth regulators (PGRs) can reduce risk of lodging. 

Palisade EC (Trinexapac-ethyl) is a plant growth regulator that has several highlights (syngenta.com) 
such as:  

 Shortens internodes to reduce crop height and lower center of gravity, which improves crop 
standability and mitigates risk from adverse weather 

 Increases stem thickness and diameter to help strengthen the stem and decrease lodging, which 
avoids harvest delays, yield loss and reduced grain quality 

 Has very good crop tolerance when applied between Feekes Growth Stages 4 to 7 and under 
favorable environmental conditions 

The Manitoba Diversification Centre in collaboration with Duck Unlimited Canada aimed to 
determine the effects of nitrogen rate, use of a plant growth regulator (Palisade EC) and variety on 
winter wheat performance in terms of yield potential, crop height, and lodging.  A small plot trial was 
designed to test these factors over one year in four locations across Manitoba.   
 

Materials & Methods 
Experimental Design - Split-Split Plot Design 
Treatments- 16 Treatments x 3 Reps (4 fertility x 2 variety x 2 PGR) 
Main Plot 

1. 70% in Fall recommended Rate N ( this is what the traditional farmer will do) 
2. 100% Fall (Blend) all down at once 
3. 70% Fall (Blend) + 30% spring applied (use either UAN or granular Urea with Agrotain ASAP in 

spring @ breaking of dormancy) 
4. 70% Fall (Blend) + 30% spring applied (use either UAN or granular Urea at Boot; Zadock 32) 

Sub Plot (Variety) 
1. Gateway – a short but high yielding variety 
2. Wildfire – a high yielding tall variety 

Sub-Subplot (PGRs) 
3.  No Palisade PGR 
4.  Palisade PGR 

Data collected: plant height, lodging, days to maturity, yield  
Seeding Rate - 33 plants/ft2. Seed was treated with Raxil Pro.  
Fertilizer Program: 

 Fertilizing for 250 lbs/ac N as 100% rate ([soil test N x 1.4] plus applied N) to achieve 120 bu/ac 
wheat yield 

 Fall treatments use 50/50 blend of ESN and straight urea (46-0-0 granular) 

 P, K are applied for removal rates plus 10%.  Phosphorous is 0.56 lbs/bu plus 10% (73 lbs/ac P), K 
is 0.37lbs/bu plus 10% (49 lbs/ac K)  

 Sulfur is normal recommendation in soil tests say 10-20 lb/ac or 0.16 lb/bu 

 Side band all base fertilizer in the fall (NPKS) 

 Broadcast spring nitrogen (with Agrotain) at dormancy or boot stages 
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Trials were located in Arborg, Roblin and Melita across the province of Manitoba.   
 
Specific agronomic information is each site is given in the following table.  

Location Melita Roblin Arborg 

Soil Series Waskada Loam  Erickson Loamy Clay  Peguis Clay 

Pre-Seed Soil Test (0-24")   

N - lbs/ac 71  42 66 

P- ppm 3  26 38 

K - ppm 218  302 400 

S - lbs/ac 114  46 234 

Burnoff Date 15-Sep-16  17-Sep-16  1-Sep-16 

Product RoundUp   RoundUp  RoundUp 

Seed Date 15-Sep-16  16-Sep-16  2-Sep-16 

Seed Depth 0.5"  0.5”  0.75" 

Fall Base Fertilizer (Less ESN/Urea Blend per treatment)  

N – lbs/ac 33  33 11 

P – lbs/ac  73  73 50 

K – lbs/ac 48  48 50 

S – lbs/ac 21  21   

Spring Top Up Fertilizer 
Dates 

Apr 20 (dorm) 
29-May (boot) 

 24-Apr 
late May 

mid Apr 
30-May 

In-crop Herbicides Date 11-May-17  None  None 

Herbicide Product Achieve, Mextrol 450  None  None 

PGR Date 26-May-17  5-Jun-17 5-Jun-17 

Fungicide Date 16-Jun-17  10-Jul-17 26-Jun-17 

Fungicide product/rate Prosaro  Prosaro  Prosaro 

Harvest Date 28-Jul-17  30-Aug-17 15-Aug-17 
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Determining Optimum Target Plant Stands for Spring Cereal Crops in Manitoba 
 
Project Duration  
May 2017 – October 2018 

 
Objectives 
1) Determine if target plant stand recommendations should be adjusted for spring wheat, oat, and 
barley 
2) Determine if optimum plant stands differ for individual varieties 
3) Assist producers with determining target plant stand and seeding rate for newer spring cereal 
varieties  
 
Collaborators  
Anne Kirk, Earl Bargen, and Rejean Picard, Manitoba Agriculture 
 

Results 
Plant Stand and Mortality 
Plant stand increased as seeding rate increased at all barley sites, and at all wheat and oat sites with the 
exception of Roblin.  At the Roblin site there was no significant difference in plant stand between the 
seeding rate treatments for wheat or oat (data not shown).  Results for the Roblin wheat and oat sites 
will not be shown as a range of plant populations was not established.   
 

   
Figure 1. AAC Synergy barley planted at target plant stands of 15, 27, and 39 plants/ft2 at Carberry.    
 
Seedling mortality differed between locations with Arborg having very low seedling mortality, and an 
average mortality of 8, 32, and 39% at Carberry, Melita, and Roblin, respectively.   
There were no significant differences in seeding mortality between seeding rates for wheat and oat 
sites.  In Roblin barley mortality significantly increased as seeding rate increased. 
Heading 
Cereal cultivars have differing abilities to tiller, but in the first year of this study there were no significant 
differences in heads/ft2 between the two wheat and oat cultivars at any location.  In Melita the barley 
cultivar CDC Austenson had significantly more heads than AAC Synergy (Table 1).   
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Table 1. Heads/ft2 for wheat, barley, and oat at the Arborg, Melita, and Roblin locations.  Significant P 
values (Pr<0.05) are indicated by an asterisk.  Wheat varieties are AAC Brandon (A) and Prosper (B), 
barley varieties are AAC Synergy (A) and CDC Austenson (B), and oat varieties are Summit (A) and CS 
Camden (B).        

 Wheat Barley Oat 

 Arborg Melita Arborg Melita Roblin Arborg Melita 

                                   -------------------------------------- Heads/ft2 -------------------------------------- 

Variety A 48 34 56 36 65 39 24 

Variety B 51 31 54 44 68 42 22 

Pr>F ns ns ns * ns ns ns 

LSD n/a n/a n/a 5 n/a n/a n/a 

Target Plant Population (pl/ft2)      
15 48 23 55 34 67 37 21 

21 46 33 57 40 69 37 21 

27 48 30 51 38 60 40 18 

33 54 38 55 42 64 41 28 

39 52 39 57 46 72 47 26 

Pr>F ns * ns ns ns * ns 

LSD n/a 9.5 n/a n/a n/a 6.4 n/a 

 
Cereals typically compensate for lower plant populations by increasing tilling.  Previous research in 
which spring wheat plants were given ample room found that stems/plant ranged from 19 to 44 
depending on the variety (Wiersma 2014).  In the first year of this study, heads/plant decreased as 
seeding rate increased for all crops and locations (data not shown).  There was no significant difference 
in heads/ft2 at one of the two wheat sites, all barley sites, and one of the two oats sites (Table 1), which 
demonstrates the ability of cereal crops to compensate for reduced plant populations by increasing 
tilling.  At the wheat and oat site where there were significant differences in heads/ft2, there were more 
heads/ft2 at the highest plant populations compared to the lowest plant populations.    
Yield 
For each crop type there was no interaction between seeding rate and cultivar, both cultivars of each 
crop responded similarly to increased seeding rates.  There were yield differences between the wheat 
varieties, with AAC Brandon yielding significantly higher than Prosper at both Carberry and Melita. AAC 
Brandon yielded 6 bu/ac greater than Prosper at the Carberry location, and 8 bu/acre greater at the 
Melita location (data not shown).   When averaged across cultivars, there were no differences in wheat 
yield across target plant densities at Carberry, but at Melita yield generally increased as seeding rate 
increased (Figure 2).   
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Figure 2. Wheat yield (bu/acre) at five target plant densities at Carberry and Melita.  Statistically 
significant differences are shown by letters below the line.  Treatments within the same site with the 
same letter are not significantly different (P<0.05).     
 
For barley, there were significant yield differences between the two varieties at Arborg only.  At the 
Arborg site CDC Austenson yielded 11 bu/acre higher than AAC Synergy (data not shown).  At the 
Carberry and Melita sites there was no yield response to increasing plant densities (Figure 3).  At the 
Roblin location there was no significant yield difference between the first four seeding rates, but yield 
was significantly reduced at the higher target plant density. There were significant yield differences 
between target plant densities at Arborg, but the range in yield was only 4 bu/acre and there was no 
yield trend (Figure 3).   

 
Figure 3. Barley yield (bu/acre) at five target plant densities at Arborg, Carberry, Melita, and Roblin.  
Statistically significant differences are shown by letters above the bars.  Treatments within the same site 
with the same letter are not significantly different (P<0.05).     
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At the Carberry and Melita oat trials there was no significant yield difference between the two oat 
cultivars (data not shown).  There was also no yield response to increasing target plant densities (Figure 
4).     

 
Figure 4. Oat yield (bu/acre) at five target plant densities at Carberry and Melita.   
 

Project Findings  
The results from the first year of the study suggest that the current recommended target plant 
populations for wheat, barley, and oat are sufficient, but more site years of data are needed to make a 
recommendation.   

 
Background/References/Additional Resources 
Yield of spring cereals is impacted by many agronomic practices, but starts with variety selection, 
seeding date, target plant stand, and the seeding rate needed to achieve those plant stands.  Optimum 
plant population is determined by factors including crop management practices and growing conditions.  
Manitoba Agriculture currently recommends target plant stands of 23-28 plants/ft2 for spring wheat, 18-
23 plants/ft2 for oat, and 22-25 plants/ft2 for barley (Manitoba Agriculture 2017).  With the introduction 
of semi-dwarf and higher yielding cultivars, target plant stands may need to be adjusted to maximize 
profitability.  Pervious research has shown that optimum plant populations can differ by both crop type 
and variety.  In a North Dakota study, Mehring et al. (2016) found that optimum seeding rates for spring 
wheat ranged from 14 to 46 plants/ft2 depending on the characteristics of the variety.   
 
Crop Production. 2017. Manitoba Agriculture. Available online: 
https://www.gov.mb.ca/agriculture/crops/production/index.html 
 
Mehring, G., Wiersma, J., and Ransom, J. 2016. What do the results from the recent seeding rate studies suggest 
for new spring wheat varieties?  NSDU Crop and Pest Report.  Available online: 
https://www.ag.ndsu.edu/cpr/plant-science/what-do-the-results-from-recent-seeding-rate-studies-suggest-for-
new-spring-wheat-varieties-05-05-16 
 
Wiersma, J. 2014. Optimum seeding rates for diverse HRSW varieties. 2014 Research Report.  Northwest Research 
and Outreach Centre, NDSU, Crookston.  Available online: https://smallgrains.org/wp-
content/uploads/formidable/46/2014OptimumSeedingRateHRSWWiersma.pdf   
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Materials & Methods 
 Locations: Arborg, Carberry, Melita, and Roblin 

 Experimental Design: Randomized complete block design with factorial treatments and 
replicated three times 

 Treatments: Two cultivars of spring wheat, oat, and barley planted at five seeding rates.  Target 
plant populations were 15, 21, 27, 33, and 39 plants/ft2.  See Table 2 for a complete treatment 
list.     

o Experiments were separated by crop type 
o Seeding rates were calculated based on thousand kernel weight and assumed 15% 

seedling mortality  
 
Table 2. Crop types, varieties, and target plant stands studied. 

 
 
 
 
 

 

 Data Collection: Plant stand, mortality, heads/plant, and yield.   
o Heads/plant was not collected at Carberry 
o A late season hail storm damaged wheat and oat plots in Arborg.  Yield data from Arborg 

wheat and oats is not included in this report   
 
 
Table 3. Agronomic information for wheat, oat, and barley seeding rate trials. 

Crop Location 
Seeding 

Date 

Fertility (lb/acre) 

Herbicides 

 
Spray 
Date 

Harvest 
Date Available Applied  

Wheat Arborg 19-May 
107 N, 
34 P 

75 N, 25 
P 

Curtail @ 0.81 L/ac, Axial @ 
0.48 L/ac 

 

09-Jun 31-Aug 

 Carberry 05-May 41 N 
100 N, 
17 P 

Infinity @ 0.33 L/ac, Puma 
@ 0.412 L/ac 

 
05-Jun 22-Aug 

 Melita 10-May 
10 N, 18 

P 
126 N, 
35 P Mextrol 450 @ 0.5 L/ac 

 
06-Jun 28-Aug 

 Roblin 17-May 
86 N, 20 

P 
130 N, 
10 P 

RoundUp WeatherMAX @ 
0.51L/acre 

 
18-May 01-Sep 

     

Prestige XCA @ 0.26 L/ac + 
Axial BIA @ 0.96 L/ac 

 

27-Jun  

     RoundUp @ 0.67 L/ac  24-Aug  

Target Plant 
Stand (pl/ft2) Wheat Variety Barley Variety Oat Variety 

15 AAC Brandon AAC Synergy CS Camden 

21 AAC Brandon AAC Synergy CS Camden 

27 AAC Brandon AAC Synergy CS Camden 

33 AAC Brandon AAC Synergy CS Camden 

39 AAC Brandon AAC Synergy CS Camden 

15 Prosper CDC AUSTENSON Summit 

21 Prosper CDC AUSTENSON Summit 

27 Prosper CDC AUSTENSON Summit 

33 Prosper CDC AUSTENSON Summit 

39 Prosper CDC AUSTENSON Summit 
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Oat Arborg 19-May 
107 N, 
34 P 

75 N, 25 
P Curtail @ 0.81 L/ac 

 
08-Jun 07-Sep 

 Carberry 12-May 41 N 
30 N, 17 

P Bucktril M @ 0.4 L/ac 
 

08-Jun 22-Aug 

 Melita 10-May 
13 N, 15 

P 
116 N, 
35 P Mextrol 450 @ 0.5 L/ac 

 
06-Jun 23-Aug 

     RoundUp @ 0.5 L/ac  16-Aug  

 Roblin 18-May 
86 N, 20 

P 
15 N, 10 

P 
RoundUp WeatherMax 0.51 

L/ac 
 

18-May 04-Sep 

     Prestige XCA @ 0.17 L/ac  12-Jun  

     RoundUp @ 0.67 L/ac  24-Aug  

Barley Arborg 18-May 
107 N, 
34 P 

75 N, 25 
P 

Curtail @ 0.81 L/ac + Axial 
@ 0.48 L/ac 

 
09-Jun 29-Aug 

 Carberry 12-May 
54 N, 24 

P 
70 N, 17 

P 
Infinity @ 0.33 L/ac + Puma 

@ 0.412 L/ac 
 

05-Jun 22-Aug 

 Melita 09-May 
13 N, 15 

P 
80 N, 35 

P Mextrol 450 @ 0.5 L/ac 
 

06-Jun 14-Aug 

 Roblin 18-May 
86 N, 20 

P 
38 N, 10 

P 
RoundUp WeatherMax 0.51 

L/ac 
 

18-May 01-Sep 

     

Prestige XCA @ 0.26 L/ac + 
Axial BIA @ 0.96 L/ac 

 

27-Jun  

     RoundUp @ 0.67 L/ac  24-Aug  
 
 

 

 

 

  



20 | P a g e  
 

Fungicide Timing for Fusarium Head Blight (FHB) Suppression in Spring Wheat & 

Small Plot Validation of Manitoba Agriculture’s FHB Risk Model 

 
Project duration: 2017-2018 
Objectives 

 Provide further insight on impact of fungicide application and timing on FHB levels in-season 
and in harvested grain 

 Improved decision-making tools to assess the risk of FHB locally  

 Improved FHB risk assessments that will facilitate judicious use of fungicides, including 
reduction in use when the model indicates low or no FHB risk. 

 Validation of the current Fusarium Head Blight model used to generate the daily FHB Risk 
Map 

 
Collaborators 

Holly Derksen, Anne Kirk, Timi Ojo – Manitoba Agriculture, Carman 
Craig Linde, Manitoba Agriculture, CMCDC Carberry 
Nirmal Hari, Manitoba Agriculture, PESAI Arborg 
James Frey, Manitoba Agriculture, PCDF Roblin 
Scott Chalmers, Manitoba Agriculture, WADO Melita 

 

Results 
Yield 
Arborg (Figure 1) and Melita (Figure 2) were the only locations where significant differences were 
observed between treatments within a variety. 

 
Figure 1. Yield of each treatment separated by variety at the Arborg location. Treatments with 
the same letter are not significantly different (P<0.05). 
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Figure 2. Yield of each treatment separated by variety at the Melita location. Treatments with 
the same letter are not significantly different (P<0.05). 

 
The combined data from the four sites shows that the application of a fungicide at the later timing 
resulted in significantly higher yields for AAC Tenacious than the other two treatments in that variety 
(Figure 3). 

 

 
Figure 3. Yield of each treatment by variety over all locations. Treatments with the same letter 
are not significantly different (P<0.05). 
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application. Yields between varieties can also be compared using the statistical significance indicated, 
however it is important to note that the yield potential between these varieties also varies. 

 

FHB Index Ratings 
Very few disease symptoms were observed in these trials, even in treatments that did not receive a 
fungicide application. Treatment differences were only observed in Arborg and Melita where the 
unsprayed treatment of Muchmore, the moderately susceptible variety, rated significantly higher than 
either of the other two treatments in that variety (Figures 4 and 5). 

 
Figure 4. FHB Index of each treatment separated by variety at the Arborg location. Treatments 
with the same letter are not significantly different (P<0.05). 

 
Figure 5. FHB Index of each treatment separated by variety at the Melita location. Treatments 
with the same letter are not significantly different (P<0.05). 
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Analysis of FDK and DON showed similar treatment differences, with more significant differences in the 
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differences within a variety observed between treatments on Muchmore, the moderately susceptible 
variety (Figures 6 and 7).  

 

 
 

 

 

 

 
With FDK levels of samples from Carberry and Melita, significant differences were observed in AAC 
Brandon, the moderately resistant variety (Figures 8 and 9). In Melita, significant differences were also 
observed in the samples from Muchmore, the moderately susceptible variety (Figure 9). All of these 
differences within varieties were between untreated and one or both of the fungicide application 
timings; there were no differences observed between fungicide application timings.  

 
Figure 8. FDK levels of each treatment separated by variety at the Carberry location. Treatments 
with the same letter are not significantly different (P<0.05). 

A A

B

A A AA A

B

0.00

0.02

0.04

0.06

0.08

0.10

AAC Tenacious AAC Brandon Muchmore

FD
K

 (
%

)
No Fungicide

App. @ early anthesis

App. 5 days after early anthesis

AB

BC

D

A A

CD

A A

D

0.00

0.05

0.10

0.15

0.20

0.25

0.30

AAC Tenacious AAC Brandon Muchmore

FD
K

 (
%

)

No Fungicide

App. @ early anthesis

App. 5 days after early anthesis

A A

B

A

AB

AA

AB

C

0.00

0.05

0.10

0.15

0.20

0.25

AAC Tenacious AAC Brandon Muchmore

D
O

N
 (

p
p

m
)

No Fungicide

App. @ early anthesis

App. 5 days after early anthesis

Figure 6. FDK levels of each treatment separated 
by variety at the Roblin location. Treatments 
with the same letter are not significantly 
different (P<0.05). 
 

Figure 7. DON levels of each treatment 
separated by variety at the Roblin location. 
Treatments with the same letter are not 
significantly different (P<0.05). 
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Figure 9. FDK levels of each treatment separated by variety at the Melita location. Treatments 
with the same letter are not significantly different (P<0.05). 

 
The DON levels measured from samples from Carberry and Melita told a more diverse story. Significant 
differences within a variety were observed with both AAC Brandon and Muchmore at the Carberry 
location with the untreated accumulating higher levels of DON than the two treatments that received a 
fungicide (which performed similar to one another) (Figure 10). In Melita, the same trend was observed 
with AAC Brandon, whereas with Muchmore the later application timing also resulted in significantly 
less DON levels than the recommended application timing (Figure 11). 

 
Figure 10. DON levels of each treatment separated by variety at the Carberry location. 
Treatments with the same letter are not significantly different (P<0.05). 
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Figure 11. DON levels of each treatment separated by variety at the Melita location. Treatments 
with the same letter are not significantly different (P<0.05). 
 

Project findings 
Dry conditions in 2017 were not conducive for infection by Fusarium head blight. Yield differences 
observed between varieties were as expected and influence from disease was minimal. In Melita, it is 
possible that conditions were more conducive for FHB later on in anthesis and a later application timing 
was more economical. This is supported by the increased yield observed with these later timed fungicide 
applications across all varieties and reduction in FDK and DON, especially in the moderately susceptible 
variety, Muchmore. Weather data for this time period will be assessed for comparison. 

Comparisons between varieties may also be made to consider whether growing a resistant 
variety and not applying a fungicide provides equal or better protection than growing a less resistant 
variety and applying a fungicide. When looking at disease levels (FHB Index, FDK, DON), the moderately 
resistant variety, AAC Brandon, sprayed with a fungicide resulted in comparable disease levels to the 
resistant variety (with or without a fungicide). In some cases, even using a moderately susceptible 
variety (Muchmore) and using a fungicide resulted in disease levels similar to that of the resistant 
variety (with or without a fungicide). 

Finally, this data set will be used to assess the current model for predicting Fusarium head blight 
risk and producing the MB Ag FHB risk maps. Multiple parameters will be tested to determine which 
model should be used to produce these maps in the future. This work is ongoing. 

 

Background / Additional Resources 
Recent research has indicated that delaying a fungicide application for Fusarium head blight suppression 
in wheat might be as effective as or more effective than the recommended timing when conditions are 
not conducive for infection at the recommended timing. There were high levels of Fusarium head blight 
in 2016 across the Canadian prairies. In Manitoba, many fields received a fungicide application at the 
recommended timing of early anthesis, but Fusarium remained a major downgrading factor. It is 
hypothesized that some of these infections occurred later in anthesis and therefore may have caused an 
increase in DON content without a resulting increase in disease symptoms or fusarium damaged kernels 
(FDK). 

 Freije, A. & K.A. Wise. 2015. Impact of Fusarium graminearum inoculum availability and fungicide 
application timing on Fusarium head blight in wheat. Crop Protection 77:139-147.  

 https://extension.purdue.edu/extmedia/BP/BP-145-W.pdf 
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Materials & Methods (PESAI Arborg site) 
Experimental design – RBD with 3 replications 
Treatments – Three wheat varieties, AAC Tenacious (rated Resistant to FHB), AAC Brandon (rated 
Moderately Resistant to FHB), and Muchmore (rated Moderately Susceptible to FHB) were evaluated 
during 2017 crop season. Each variety treatment consisted of a check (unsprayed) and two fungicide 
applications, one at early anthesis and one five days later, targeting suppression of FHB.  
Target population –30 plants/ft2   
Locations - Diversification Centres (Arborg, Melita, Carberry, Roblin). 
Data collection  

 Field history 

 Seeding date & stand establishment 

 Pesticides applied 

 Date of anthesis 

 FHB Index ratings taken 21 days after anthesis. The FHB Index is calculated as follows: 
 FHB Index (%) = [Incidence(%) x Severity(%)]/100 

 Yield and grading was determined for assessment of economic impact of spraying a fungicide. 

 Harvested samples from each plot in Carberry, Melita and Roblin were analyzed for FDK and 
DON and averages from each location were used to assess differences. In Arborg, a composite 
sample was taken across all three reps for each treatment, so statistical significance between 
treatments from that location was not assessed for FDK and DON. 

Agronomic information  
Stubble - Fallow 
Fertilizer applied: 75 lbs of N/acre and 25 lbs of P2O5/acre at the time of seeding 
Pesticides applied:  
Sprayed with Curtail @ 0.81 L/acre + Axial @ 0.48 L/acre + 40 lit of water on June 8 
Sprayed Prosaro @ 325 ml/acre + 40 lit of water (Full bloom stage) on July 13 and July 17 
Sprayed Prosaro @ 325 ml/acre + 40 lit of water (Full bloom + 5D stage) on July 18 and July 21 
Seeding/harvesting date: May 18 / Sep 21 
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Six row Feed Barley Trial 

Project duration - 2017 
Objectives 
To evaluate different breeding lines of six‐row barley for malting and feed. 

 
Cooperators 
AAFC Brandon – Dr. Ana Badea – Barley Breeder 
AAFC Brandon – Rudy Von Hertzberg – Research Technician 

 
Results 
Arborg site got hail damage on August 21 and because of hail, yield data from this trial showed high 
variability. Hence, the yield data was not presentable. 
 

Background 
The barley breeding effort at AAFC Brandon is aiming to develop new varieties of six‐row malting 
barley well‐suited to western Canada with improved disease resistance and agronomic performance, 
combined with enhanced quality traits to expand market opportunities at home and abroad. 
 

Materials and Methods 
The trial consisted of 12 barley entries in plots that were 1.37 m wide by 6m long. The experimental 

design of the trial was a randomized complete block design replicated three times. Plots were seeded 

with a disc type seeder on 9” spacing and soil moisture was good at the time of seeding on May 18. Plots 

were sprayed with Curtail @0.81L/acre + Axial @ 0.48 L/acre on June 9. Data were collected on plant 

height, lodging, days to maturity and yield. Plots were harvested with a Wintersteiger plot combine  

The barley entries were - QC11-14-2, A515-05-043, A515-03-148, A515-05-025, QC05-12-2, QC11-14-3, 
QC11-8-2, Vivar, A515-05-017, QC06-11-1, QC06-11-2, AC Ranger. 
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OILSEEDS 
 

Flax Council of Canada (FCC) Agronomy trials 
 
Flax is an important crop for improving or maintaining on-farm diversity and sustainability in Manitoba.  
It has scientifically proven value as a rotational crop providing a break for disease, insect and weed 
populations.  It is relatively lower input cost crop making it a competitive alternative oilseed crop on a 
net return basis.  However, flax has not kept pace with yield improvements of most major crops in 
western Canada. Commercial flax yields have increased 0.5% per year for the last 30 years, compared to 
canola (1.7%/year), corn (2.4%/year) and soybean (2.5%/year).  Flax yields in Manitoba have increased 
the least (0.38% yield increase/year) compared to Saskatchewan (0.53%/year) and Alberta (2.27%/year).   

The genetic potential for flax yield is much higher than the average commercial yields (21 
bushels/acre).  It is critical to identify the limiting factors in flax production and to identify current 
production tools available that can lead to a resurgence of flax acreage.  After consulting with industry 
experts, the grower survey, and literature review, FCC developed four agronomy projects:  

A. Fertilizer and seed treatment 
B. Seeding rate, date, depth and row spacing 
C. Herbicide and fungicide 
D. Crop rotation 

The trials were established at ICMS Portage, PCDF Roblin and PESAI Arborg during 2015-2017 to 
evaluate and demonstrate select BMP's. The trials A, C and D were conducted at PESAI Arborg site, 
however, deer damaged the plots in 2016 and the data is not included in the report. 
The soil fertility information at different sites is as follows. 

Table 1.  2016 Spring Soil Nutrient Analysis from 0-24” Depth at all sites  
(Analysis by Agvise Laboratories) 

 Portage la Prairie Roblin Arborg 
 

2015 2016 2017 2015 2016 2017 2017 

Nitrate (lbs/ac) 262 80 78 30 65 86 138 

Phosphorus (ppm) 33 12 5 9 22 10 15 

Potassium (ppm) 270 315 261 151 239 183 300 

Sulfur (lbs/ac) 294 54 100 50 42 184 1634 

Soil pH (0-6”) 7.9 7.8 7.9 6.8 6.8 6.7 8.3 

 
Table 2. Experiment establishment specifications at different sites. 

Location Row Spacing Plot Width Plot Length Harvest Area 

Roblin 9.6” (5 rows) 3.6 m 
(Trials A, C, D) 

5 m 18 m2  

15” (3 rows) 1.2 m (Trial B) 12 m 14.4 m2 

Portage 15” (8 rows) 
7.5” ( 16 rows) 

3 m (Trial B) 
 

6 m 
 

18 m2 
 

6” (8 rows) 3.75 m (Trial A, C, D) 6 m 22.5 m2 

Arborg 6” (8 rows) 1.18 m (Trial A, C, D) 6 m 7.08 m2 
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Each trial included an “ideal plot” treatment, which incorporated an optimal combination of agronomic 
inputs and management practices. The other treatments in each project had one factor removed from 
the ideal plot combination, to measure the yield impact of each individual BMP. 
The factors associated with the “ideal” plot were as follows: 

1. Choose well drained soil with very little salt 
2. Soil tested for macro and micro nutrients 
3. Sown on pulse or cereal stubble 
4. Pre-plant glyphosate/Authority® (Authority – 118 ml/acre, glyphosate – recommended rate for 

corresponding formulation) 
5. 9.6” row spacing or similar ‘regular’ commercial row spacing 
6. Seed treatment - Insure Pulse® (300 ml per 100 kg of seed)  
7. Fertilizer target of 45 bushels/acre 
8. Optimum start-up fertilizer (seed placed - 15 lbs/acre actual phosphate as MAP 11-52-0 or 12-51-

0). Side-band or mid band the rest of the fertilizer if possible  
9. Optimum seeding date target May 15th 
10. Seeding rate 45 pounds/acre 
11. Seeding depth < 1 “ 
12. High yielding variety: CDC Glas 
13. Priaxor® (Headline EC® + Xemium) (120 ml/acre) for pasmo control 
14. All recommended herbicides as required (regardless of cost) 
15. Desiccate at maturity with glyphosate (360 grams active ingredient per acre) or Reglone® 

 
Data collection protocols  

a. Emergence 
i. Julian date, when two full rows were visible in majority (75%) of plots.  

b. Plant Population 
i. Randomly selected two locations, excluding outside rows, per plot and counted a 25 cm 

length per count. Counts were multiplied by four to achieve a meter length count.  
c. Vigour Ratings  

i. Ratings were done prior to post-emergent herbicide application.  
ii. Visual rating of 1 to 9 where 1 = poor vigor and 9 = excellent.  The ideal plot was rated a 

6.5 benchmark rating for a plot to compare vigor ratings with.   
d. Days to Maturity 

i. Julian days from seeding date to 75-80% brown bolls. 
e. Lodging Ratings  

i. Visual rating of 1 to 9 where 1 = upright and 9 = completely flat; assessed prior to 
harvesting. 

f. Yield 
i. Yield weight (combined) 

ii. Adjusted yield for 10% moisture and % dockage 
g. Weed Control Rating 

i. Visual rating for % control of target species at 7, 14, and 28 days after post emergent 
herbicide application. 

h. Disease Rating 
i. Randomly selected 25 plants per plot and recorded incidence (Yes or No) and severity 

(percent disease on plant, where 1=10% and 9=90%) at -1, 14 and 21 days after 
fungicide application. 
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Flax production as affected by Fertility and Seed Treatments (Trial A) 

 
Project Duration: 2015-2017 

Objectives: The objective of this experiment was to demonstrate and quantify yield differences from 
varying fertilizer management practices. 

 
Collaborators: Flax Council of Canada, ICMS Portage la Prairie, PCDF Roblin 

 
Results  

2015 
In Roblin, there was a significant reduction in yield when no fertilizer was applied or when the crop was 
fertilized to 25 bushel/acre yield target, when compared to the other treatments (Table 1).  There were 
no significant differences in yield when seed treatment or start-up fertilizers were applied. Method of 
applying the fertilizer, whether broadcast or side banded, had no significant impact on yield. There was 
no significant difference between treatments for seedling vigour and lodging (Table 2). As the crop 
developed, there was a visual difference in development between the no fertilizer applied and other 
treatments which is evident in the days to maturity. The lack of fertilizer caused the flax plants to 
mature 2.5 days earlier than the ideal plot and this was statistically significant (Table 3). Overall plant 
stands were very similar for all treatments with the exception being in the absence of seed treatment 
there were 5% fewer plants than the ideal plot.  This did not translate into significant yield losses 
between the two treatments. 
There are no significant differences at Portage la Prairie between the treatments for all data 
parameters.  The high levels of existing soil fertility would have been a major factor contributing to this. 
   

Table 1. The effect of fertilizer treatment on flax yield (kg/ha) in 2015, 2016 and 2017. 

 Portage la Prairie Roblin Arborg 

  2015 2016 2017 2015 2016 2017 2017 

Ideal Plot 1550 1357 2218 2960  a 2967 2597 3194 

No Seed Tmt 1730 1201 2214 2990  a 2589 2581 3187 

No Fert 1600 1245 2509 2050  c 2777 2561 3093 

Fert 25 bu/acre 1570 1310 2269 2590  b 2830 2570 3134 

No Start-up Fert 1670 1202 2324 2940  a 2807 2686 3094 

Broadcast Fert 1480 1342 2412 2930  a 2836 2501 3232 

CV 12 8.4 11 4.3 6 11 5.8 

LSD 289 163 394 155 255 428 274 

Significant (P < 0.05) NS NS NS Yes NS NS NS 

 

2016 
Yield at Portage la Prairie and Roblin were unaffected by the treatments in 2016 (Table 1). The seed 
treatment evaluated did not have a significant effect on yield at any sites, however, vigor was 
significantly reduced without seed treatment at Roblin. Lodging was also unaffected by treatments 
(Table 2), but was observed to be much higher at Portage la Prairie than at any other location. High soil 
test N and excessive winds during flowering were likely contributing factors.    
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Plant population at Portage la Prairie and Roblin locations were above the recommended minimum 
plant population of 300 plants/ m2, exceeding the recommended upper limit (400 plants/m2) (Table 3). 
Seeding rate calculations were made base on seed lot germination, seed size and assuming 50% seedling 
survival. Seedling survival at Portage la Prairie were upwards of 70%, resulting in higher plant 
populations.  

2017 
There was no significant effect of treatment on yield in 2017 (Table 1).  Vigour was not significantly 
different at Portage la Prairie and Arborg sites, and had a high CV at Roblin. There was a significant 
effect of treatment on days to maturity at Roblin, where the ideal treatment resulted in less time to 
maturity than where lower fertility rates or broadcast placement was used (Table 3).   

 

Table 2. Lodging and vigor ratings as affected by different fertilizer treatments.  
Data not presented where coefficients of variation are above 15%. Where ratings are the same, no data analysis is marked 
(-).  

 Portage la Prairie Roblin Arborg 

  2015 2016 2017 2015 2016 2017 

  Vigour Lodging Vigour Vigour Lodging Vigour Lodging Vigour Vigour 

Ideal Plot 6.5 6 6 6.5 1 6.2 0 7 a 6.6 

No Seed Treatment 6.5 7 6 6.4 1 6.0 0 6 b 6.7 

No Fertilizer 6.5 6 6 6.8 1 6.0 0 7 a 6.8 

Fertilize to 25 bu/acre 6.5 5 6 6.4 1 6.0 0 7 a 7.0 

No Start-up Fertilizer 6.5 7 6 6.5 1 6.2 0 7 a 7.1 

Broadcast Fertilizer 6.5 8 6 6.6 1 6.0 0 7 a 7.0 

CV - 16.8 - 7 - 6.5 - 6.9 7.2 

LSD - 1.6 - 0.7 - 0.5 - 0.7 0.7 

Significant  (P < 0.05) NS NS NS NS NS NS NS Yes NS 

  
 

 
Table 3. The effect of fertilizer rate, placement and seed treatment on days to maturity (DTM) and plant density 
(plants/ m2) at different sites in 2015, 2016 and 2017.   
Data not presented where coefficients of variation are above 15%. Where ratings are the same, no data analysis is marked ( -).  

Portage la Prairie Roblin Arborg 

 2015 2016 2015 2016 2017 2017  
DTM Density DTM Density DTM Density DTM DTM DTM Density 

Ideal Plot 108 620 95.0 88.0 a 120.8 a 371 107 103c 98.0 518 

No Seed Treatment 108 667 95.0 83.0 b 121.4 a 346 107 103.5bc 96.8 493 

No Fertilizer 108 651 95.0 88.0 a 118.2 b 419 107 105.8a 95.8 547 

Fertilize to 25 bu/acre 108 675 94.0 87.0 a 120.0 a 361 107 104.3b 96.3 548 

No Start-up Fertilizer 108 735 96.0 87.0 a 120.8 a 342 107 105.8a 96.0 532 

Broadcast Fertilizer 108 712 95.0 86.0 ab 121.0 a 419 107 105.5a 96.5 585 

CV - 15.4 1.7 3.0 1.0 12.2 - 0.56 2.4 9.0 

LSD - 156.9 2.5 3.5 1.6 69.3 - 0.881 2.8 73 

Significant  
(P < 0.05) NS NS NS Yes Yes NS - Yes 

NS NS 
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Project findings 
Results from this trial indicate that flax responded to increasing fertilizer applications, however the 
effect was site dependent. Treatments which were fertilized to a 45 bushel/ac yield target had 
significantly higher yields at Roblin in 2015, where soil test nitrogen was low at the beginning of the 
season. Likewise, treatments which reduced fertilizer rates were also significantly lower in yield. The 
bushel per acre decrease was 14.5 and 6, respectively, when compared to the “ideal plot” (45 
bushel/acre yield target). This translates into a revenue loss per acre of $166.75 and $69, using a selling 
price of $11.50 per bushel.  When soil tests were high, like in Roblin (2016 and 2017), Arborg (2017) and 
Portage la Prairie (2015 to 2017) there were no treatment effects in these site-years. This is likely due to 
relatively small application rates and non-yield limiting soil fertility levels. As a result of higher 
background fertility, a high degree of lodging was observed at the Portage site which may have also 
masked any treatment effects. Results indicate the merits of soil testing prior to flax production, and 
suggest that when soil nitrate-N is moderately high to high, there may be little yield benefit to N 
applications above replacement levels. Plant population was above recommended thresholds, which 
suggests variability in seedling survival by location. This could warrant further investigation as seed costs 
are one of the larger costs associated with growing flax. 
 

Background / References 
Flax typically receives moderate fertilizer applications in Manitoba. According to Manitoba Agriculture 
Services Corporation (MASC) crop insurance data, over the last 10 years Manitoba flax acres received an 
average of 60 lbs N/ac, 17 lbs P/ac, 2.3 lbs K/ac and 2.9 lbs S/ac. Not taking into account soil nutrient 
levels, this roughly meets the nutrient requirements of a 22 bushel/acre flax crop. However, estimated 
nutrient removal based on a 32 bushel/acre flax yield target will remove 80 lbs N/acre, 22 lbs P/acre, 19 
lbs K/acre and 6 lbs S/acre (International Plant Nutrition Institute Online Calculator). Research has 
shown that banding nitrogen (N) is the ideal placement for flax due to seedling sensitivity (Nyborg and 
Henning 1969). Many producers still prefer to broadcast N which takes less time than banding. Seed-
placed phosphorus (P) can be beneficial for canola in cold, wet soils in Manitoba but so far there has 
been little investigation into any benefit for flax. Although there is evidence that flax can be sensitive to 
seed-place P, with as little as 13 lbs/acre of seed-placed P2O5 (MAP) having been shown to have negative 
effects on crop establishment (Bailey and Grant 1989). This trial also includes Insure Pulse®, a new seed 
treatment for evaluation. Flax is rarely treated, due to mucilage on the seed coat which historically has 
made it difficult to treat.  
Bailey, L. D. and C. A. Grant. 1989. Fertilizer phosphorus placement studies on calcareous and non-calcareous 
chernozemic soils - growth, P-uptake and yield of flax. Communications in Soil Science and Plant Analysis 20:635-
654.  
International Plant Nutrition Institute Online Calculator. Available: https://www.ipni.net/app/calculator/home 
Nyborg, M. and M. F. Hennig. 1969. Field experiments with different placements of fertilizers for barley, flax and 
rapeseed. Canadian Journal of Soil Science 49:79-88. 
 

Materials and Methods (PESAI Arborg site) 
Experiment design – Randomized Complete block design 
Data collection – Plant density, Vigor, Days to maturity, Lodging, Yield  
Fertilization – 20 lbs N / acre in broadcasting treatment on June 21 
Weed Control - Mextrol 450 @ 0.5 lit/acre + Poast ultra @ 0.2lit/acre on June 20 
Fungicide treatment - Priaxor @ 120 ml/acre on July 26 
Desiccant - Reglone @ 0.6 lit/acre on Sep 13 
Seeding date – May 24 
Harvesting date – October 6  

https://www.ipni.net/app/calculator/home
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Determining Herbicide and Fungicide effects on flax production (Trial C) 

Project Duration: 2015-2017 

Objectives: The objective of this experiment is to demonstrate and quantify yield differences from 
varying weed and disease management practices.  

 
Collaborators: Flax Council of Canada, ICMS Portage la Prairie, PCDF Roblin 

 
Results 
2015 
Treatments lacking herbicide application were significantly lower yielding than the other treatments 
with the absence of grassy herbicides being the lowest yielding (Table 1). Applying a fungicide did not 
result in a yield boost. Some factors influencing this are growing conditions and disease pressure. 
There was no lodging observed in this trial, so it is not included in the summary.  There were no 
significant differences in yield between the treatments, except for the treatments where no post-
emergent broadleaf or grassy herbicides were used. There was no significant difference in vigor for all 
the treatments. The effect on plant stands and maturity from each treatment was minimal. The early 
season drought may have impacted the full effect of weed competition because weed emergence was 
minimal till rainfall levels increased in July. 

2016 
There were no significant treatment effects of varying weed or disease management on flax yield in 
2016. Low weed pressure was observed at both Portage and Roblin locations, which likely explains the 
lack the response to the treatments. Consistent with this finding, there was no significant impact of 
treatments on days to maturity, vigor or plant population. However, weed control ratings were 
significantly different at 7 and 14 days post application at Portage la Prairie (Table 2).  As expected, 
weed control was less effective when no in-crop herbicides are used. At 7 DAP, there was significantly 
less weed control when no glyphosate was used in a pre-seed application. Despite being a wetter year, 
with ample moisture, disease ratings were not significantly different between the no fungicide 
treatment and the ideal treatment. Pasmo is polycyclic and late infections may have occurred. Weed 
and disease control data was not collected at Roblin in 2016.  
 

Table 1. The effect of herbicide and fungicide treatments on flax yield (Kg/ha) in 2015, 2016 and 2017.  
Data not presented where coefficients of variation are above 15%. 
  Portage Roblin Arborg 

  2016 2017 2015 2016 2017 2017 

       

All Ideal Factors 1218.4 3216.3 3040 a 3564.5 3200.64 1862a 

No Authority applied 1207.7 3258.7 2900 a 3284.4 2977.09 2021a 

No Glyphosate applied 1274.4 3188.2 3000 a 3342.4 3117.34 1956a 

No Priaxor applied 1078.7 3332.7 2680 b 3212.1 3040.08 1809a 

No post-emerge broadleaf herbicides 1279.7 3332.2 2390 c 3158.3 2974.77 1076b 

No post-emerge grassy herbicides 1132.3 3298.1 2880 a 3271.7 2983.09 1849a 
CV 11.6 3.7 4.2 10.2 6.3 9.7 
LSD 210.2 184.5 160 508.9 289.97 257 
Significant (P < 0.05) NS NS Yes NS NS Yes 
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2017 
There was no significant effect of treatments on yield in Portage ad Roblin sites. Both sites had very low 
natural weed populations, and dry conditions would have contributed to lower disease pressure (Table 
1). Analysis for plant vigor, population and lodging are not shown due to identical ratings or high CVs. At 
Arborg site, however, plots without in-crop herbicide application yielded less than all other treatment 
plots. This could be due to high weed pressure (especially broad leaf weeds) recorded at the site (Table 
2).  
 

Table. 2 The effect of herbicide on weed ratings days post application (DPA) at Portage la Prairie and 
Arborg sites. 
Ratings were given 1 – 10 (10 indicating 100% control). Data not presented where coefficients of variation are 
above 15%. Where ratings are the same, no data analysis is marked (-). 

 Portage la Prairie Arborg  
2016 2017 2017  

7 DPA 14 DPA 7 DPA 14 DPA 14 DPA 

All Ideal Factors 7  a 8  a 6.88 7.75 7.3a 

No Authority applied 6.3  ab 7.3  a 7.5 7 7.9a 

No Glyphosate applied 5.8  b 7  a 7.5 7.63 8.1a 

No Priaxor applied 2.8  c 5  b 7.13 7.13 7.4a 

No post-emerge broadleaf herbicides 3  c 5  b 6.63 7 2.5c 

No post-emerge grassy herbicides 6  b 7.3  a 6 6.75 6.9b 

CV 13.11 4.5 14.35 15.61 10.9 

LSD 1.0 0.4 1.5 - 1.1 

Significant (P < 0.05) Yes Yes NS - Yes 

 

Table. 3 The effect of fungicide on disease ratings days pre- and post- application at Portage la 
Prairie.  
Ratings were given 1 – 10 (10 indicating 100% control). Data not presented where coefficients of variation 
are above 15%.  

2016 2017  
Pre- Post- Pre- Post- 

All Ideal Factors 1.83 4  b 1.5 4.42 

No Authority applied 2.04 3.95  b 1.66 4.47 

No Glyphosate applied 1.94 4.04  b 1.73 4.74 

No Priaxor applied 1.87 4.11  ab 1.68 4.74 

No post-emerge broadleaf herbicides 1.81 4.06  b 1.51 4.86 

No post-emerge grassy herbicides 1.9 4.28  a 1.71 5.04 

CV 7.8 2.5 9.15 5.92 

LSD 0.2 0.2 0.2251 0.4202 

Significant (P < 0.05) NS Yes NS NS 

 

Project findings 
Although herbicide and fungicide treatments had an effect on weed and disease control, significant 
impact on yield were noticed only in Roblin 2015 and Arborg 2017 trials.  In these two trials, broad leaf 
weeds reduced flax yield by 21-42%, respectively. Similarly, fungal diseases reduced yield by 12% in 
2015 Roblin trial. It might be worthwhile to apply herbicide and fungicide when weed and disease 
pressure warrants.  
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Background / References 
Flax is a relatively poor competitor with weeds, which can cause as high as 50% yield loss when left 
uncontrolled (Friesen 1986). Relatively few herbicide options and increasing proportions of herbicide 
resistant weeds, specifically group 1 and 4, contribute to weed management challenges in flax. New pre-
emergent herbicide options (Group 14) offer additional tools for controlling weeds and are 
demonstrated in this trial. In addition, fungicide management of pasmo (Septoria linicola) is also 
evaluated. Pasmo is a ubiquitous disease of flax in the Prairies, affecting close to 100% of surveyed fields 
each year. Yield losses associated to the disease range from 5 – 30% according to previous research 
(Rashid and Kenaschuk 1998).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
Rashid, K. Y. and E. O. Kenaschuk. 1998. Flax yield loss by pasmo and efficacy of fungicides for disease control. 
Canadian Journal of Plant Pathology 20:337. 
Friesen, G. H. 1986. Effect of weed interference on yield and quality of flax seed oil. Canadian Journal of Plant 
Science 66:1037-1040. 

 
Materials and Methods (PESAI Arborg site) 
Experiment design – Randomized Complete block design 
Fertilization - N = 20 lbs/acre P2O5 = 10 lbs/acre with seeding 
Weed control (June 26) - 
Plots with in crop grassy herbicide application = Poast Ultra @ 0.2 lit/acre 
Plots with in crop broadleaf herbicide application - Mextrol 450 @ 0.5 lit/acre                                         
All other plots - Mextrol 450 @ 0.5 lit/acre + Poast ultra @ 0.2 lit/acre 
Fungicide application - Priaxor @ 120 ml/acre on July 26 (except no Priaxor plots) 
Desiccant - Reglone @ 0.6 lit/acre on October 6 
Data collection – Plant density, Vigor, Days to maturity, Lodging, Yield  
Seeding date – May 23 
Harvesting date – October 17 
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Effect of crop rotation on the Flax production (Trial D) 

Project Duration: 2016-2017 

 
Objectives: The objective of this trial is to demonstrate and quantify yield differences from varying 
previous crop stubble on flax yield. 

 
Collaborators: Flax Council of Canada 
 

Results 
Table 1. Effect of different crop stubble types on various growth parameters and yield of Flax. 

Crop stubble Plant stand 
(plants/m2) 

Plant height 
(cm) 

DTM Vigor Yield 
(Kg/ha) 

Canola 650 58.4ab 102b 5.7a 2460b 
Corn 627 64.8c 93a 7.3b 2803bc 
Flax  580 57.8a 100b 5.5a 1377a 
Peas 628 62.2bc 94a 6.9b 2737bc 
Soybean 660 62.6bc 93a 6.9b 3088c 
Wheat 710 63.1c 94a 7.3b 2385b 

CV 10.4 3.9 2.0 5.9 9.9 
LSD 121 4.3 3.5 0.7 448 
Significant (p =0.05) 0.35 0.02 0.0006 0.0005 0.0001 

 
Plant stand did not vary among different crop stubble types. Flax seeded in flax and canola stubble 
resulted in shorter plant height, when compared flax seeded in wheat stubble. Similarly, flax seeded in 
flax and canola stubble took more number of days to mature. Flax planted in Canola stubble took 8-9 
days more to mature, when compared with crop planted in corn, peas, soybean and wheat stubble. Flax 
crop was less vigorous, when seeded in flax and canola stubble. Flax seeded in flax stubble had the 
lowest yield. Flax planted in soybean stubble yielded significantly better than when planted in wheat 
and canola crop stubble (Table 1). 

 
Project findings 
Flax did not perform well when seeded on flax and canola stubble. On the other hand, flax plots seeded 
in soybean stubble yielded better, when compared with plots seeded in flax, canola and wheat stubble.  
There is substantial evidence that flax should not be seeded on canola stubble due to poorer yields and 
phosphorus uptake. The current research project was one-year study and it needs to be replicated at 
more Manitoba sites to have conclusions.  

 
Background / References 
Flax heavily relies symbiotic associations with arbuscular mycorrhizal fungi (AMF) to take up nutrients 
like phosphorus, which make it sensitive to previous crop stubble (Grant et al. 2004). Manitoba flax 
yields are lower (83% of check) when flax is planted on Brassica stubble (Manitoba Crop Insurance). 
Canola does not rely on AMF to access phosphorus in the soil, so in canola years AMF are not supplied 
with their food source and populations decline. This results in fewer fungi populations for flax to 
associate with if seeded on canola stubble and causes a decrease is phosphorus uptake by flax. Cereals 
and pulses do associate with AMF. A study by AAFC researchers found that flax grown on wheat stubble 
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had greater establishment, early season biomass, phosphorus accumulation and higher yield than flax 
grown on canola (Grant et al. 2009). 
Grant, C. A., M. Monreal, R. B. Irvine, D. McLaren, and R. Mohr. 2004. The role of P fertility and mycorrhizae in flax 
production. Proc. Great Plains Soil Fertility Conf. Pages 213-218. Denver, Colorado. 
Grant, C., Monreal, M., Irvine, R., Mohr, R., McLaren, D., Khakbazan, M. 2009. Crop response to current and 
previous season applications of phosphorus as affected by crop sequence and tillage. Canadian Journal of Plant 
Science, 89(1), 49-66. 

 

Materials and Methods 

Experiment design – Randomized Complete block design 
Treatments – Six stubble types (Wheat, Soybean, Flax, Corn, Canola and Peas) were established in 2016 
at PESAI Arborg site and flax variety CDC Glas was seeded on stubble during 2017. 
Fertilization - N = 40 lbs/acre P2O5 = 20 lbs/acre with seeding 
Weed control (June 20) - Curtail @ 0.6 lit/acre 
Fungicide application - Priaxor @ 120 ml/acre on July 26 (except no Priaxor plots) 
Desiccant - Reglone @ 0.6 lit/acre on September 13 
Data collection – Plant density, Vigor, Days to maturity, Lodging, Yield  
Seeding date – May 26 
Harvesting date – October 6 
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PULSES 

 

Yield and maturity of late-seeded soybeans in Manitoba 

Project duration: 2015-2017 

Objectives: How late can soybeans be planted in Manitoba? Many of you are probably more curious 

about how early we can plant soybeans? Rest assured, that work is being done too. The purpose of this 

project, however, was to evaluate the late extent of the soybean seeding window. 

Collaborators:  Kristen P. MacMillan, University of Manitoba 

Results 
To evaluate the potential of late-seeded soybeans, data was collected on plant population, plant height, 
plant productivity, maturity, yield and seed quality. In regards to decision-making, yield and maturity are 
the most important variables and are presented here.  

Soybean maturity (R8) is presented as days + or – the normal first fall frost date (-2°C). At 
Portage and Morden, this date is September 25 and in Arborg is September 23. Therefore, if the number 
is <0, the soybeans matured before the fall frost date and if the number is >0, soybean maturity 
occurred after the normal fall frost date (= higher risk). All the main factors (seeding date, site-year, 
variety) significantly affected soybean maturity, in an expected way. Site-year accounted for the 
majority of the total variation observed and the effect of seeding date sometimes varied by site-year 
(Figure 1). At both Portage site-years, soybeans matured within at least one day of the normal frost date 
regardless of seeding date.  At Morden17, all soybeans matured prior to the normal frost date but at 
Morden16, late and very late seeded soybeans matured beyond the normal frost date, which can be 
explained by delayed seeding. As expected, Arborg showed the highest risk with seeding soybeans late; 
soybeans there matured 5+ days after the normal frost date and at Arborg17, two of the varieties at the 
very late seeding date did not mature.   

Yield of soybeans was most strongly affected by site-year, and ranged from 24-53 bu/ac. The 
effect of seeding date and variety on yield sometimes varied by site-year. Overall, the very early variety 
and very late seeding date tended to reduce yield. Historically, seeding dates and deadlines have 
considered 80% yield potential an acceptable benchmark. In other words, can late seeded soybeans 
maintain 80% yield potential compared to a normal seeding date? To answer this question, we explore 
the effect of seeding date within site-years (Figure 2). Soybean yield across seeding dates was 
statistically similar at most site-years, except Arborg16 and Arborg 17, where soybean yield at the very 
late planting date was reduced to <80% of the normal planting date. Yield was reduced with very late 
seeding at Portage15 as well but maintained 84% yield potential compared to the normal seeding date. 
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Figure 1. Soybean maturity by seeding date (N= normal, L= late, VL= very late) within site-year. Seeding 

date means within site-year followed by the same letter are not significantly different (p<0.05).  

 

 

  

Figure 2. Soybean yield by seeding date (N= normal, L= late, VL= very late) within site-year. Seeding date 

means within site-year followed by the same letter are not significantly different (p>0.05).  
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Top: Soybeans seeded May 25, June 1 and June 9 (L-R) in Portage, picture showing maturity on 

September 18, 2017.  

Bottom: Soybeans seeded June 6, June 13 and June 20 (L-R) in Arborg, picture showing maturity on 

September 26, 2016. 

Project findings 
In summary, based on soybean maturity and yield potential, Portage and Morden site-years 
demonstrate good yield potential and little risk for seeding soybeans up to about June 12. At Arborg, 
seeding soybeans beyond June 6, we typically saw a decline in yield potential and increased risk for not 
reaching maturity. Although variety did not account for a large portion of the total variance observed, 
the varieties each differed in maturity by 4 days, and a significant interaction with site-year suggests that 
risk can be mitigated with appropriate variety selection when soybeans are seeded late. An additional 
note of interest is the soybean yield from the latest seeding dates (June 20-24) tested in this study were 
23-51 bu/ac, despite maturing beyond the normal frost date.  

The results of this research project will be submitted to MASC to support a review of soybean 
seeding deadlines. By reviewing the late extent of seeding soybeans in Manitoba, opportunities for 
cover crops and fall cash crops can also be explored, and crop phenology and productivity data that was 
collected will provide new insight for soybean production in western Canada.   

 
Background Information 
Soybean seeding deadlines have not been reviewed since 2005, and a lot has changed in that time. In 
2012, only four out of 52 varieties tested in Manitoba would be considered early or short season, 
maturing in <115 days. Today, nearly half of the 80+ soybean varieties tested are short season. This has 
been important for soybean expansion in northern and western Manitoba but also presents the 
question of how these early maturing soybeans can be utilized when seeding is delayed in spring?  
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Materials and Methods 
From 2015-2017, three soybean varieties (very early, early and mid-season) were planted in three 
seeding windows (late May, early June, mid-June) at Arborg, Portage and Morden. These locations vary 
in growing season and latitude and also represent three distinct insurance areas. The seeding dates 
tested ranged from May 24 to June 24.  
Experimental Design – Split plot design  
Treatments - 9 Treatments 

Seeding date Variety 

Normal 

P002T04R 

24-10 RY 

NSC Reston 

Late 

24-10 RY 

NSC Reston 

P002T04R 

Very Late 

P002T04R 

24-10 RY 

NSC Reston 

 
Data collected and date collected - plant height, lodging, days to maturity, yield  
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Determining the optimum seeding window for soybeans in Manitoba 
 

Project Duration: 2017-2018 
 
Objectives 
The objective of this study is to determine the optimum seeding window for soybeans in various ag-eco 
regions of Manitoba. 
 
Collaborators:  Kristen P. MacMillan, University of Manitoba 
 
Results 
Preliminary analysis of 2017 yield data was done by site-year (Table 1 and Figure 1). At Melita17 (M17), 
soybean yield was optimized within the early and normal seeding window compared to late seeding. 
Soybeans seeded very early at Melita showed a statistically similar yield to the other dates despite 
experiencing frost on May 18 and 19 (emergence was recorded May 16).  
 
Table 1. Summary of analysis of variance for the effect of seeding date/window, variety and their 
interaction on soybean yield at Melita, Carman and Arborg in 2017 

 Melita 17 Carman 17 Arborg 17 

Date * * ns 

Variety * ns ns 

Date x Variety ns ns ns 
 *Significant at P < 0.05, **Significant at P < 0.01, ***Significant at P < 0.001, ns = not significant 

 
At Carman17 (C17), seeding at the normal or late date decreased yield compared to the early 

date, and while the very early date had a statistically similar yield, soybeans in this treatment were 
damaged by frost on May 18.  

 
Figure 1. The effect of soybean seeding date/window on soybean yield Carman (C17), Melita (M17) and 
Arborg (A17) in Manitoba in 2017. Seeding date means within C17 and M17 that contain the same letter 
are not statistically different at P ≤ 0.05. 
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There were no statistical differences in yield across seeding dates at Arborg (A17), despite a 
numerical trend for reduced yield as seeding was delayed. Frost occurred in Arborg on May 11, 12, 18 
and 19 but no emergence was recorded in any treatments on May 24.  

 
Project Findings 
This trial will be continued in 2018 at Carman, Melita, Arborg and Dauphin. Overall, seeding one week 
earlier than normal optimized yield while reducing risk of frost exposure in 2017; in comparison Tkachuk 
(2017) found that the very earliest dates tended to optimize yield regardless of soil temperature. The 
final year of study in 2018 is anticipated to provide further clarity on seeding date recommendations.  

 
Background/References/Additional Resources 
Traditional recommendations are to plant soybeans when soil temperature has warmed to at least 10°C, 
which is typically May 15-25 in Manitoba (Manitoba Agriculture). However, farmers are starting to plant 
soybeans earlier and recent work by Tkachuk (2017) supports this trend. Tkachuk investigated soybean 
seeding dates across a range of soil temperatures from 6 to 14°C at Carman, Morden and Melita in 2014 
and 2015. At three site-years, soybean yield was optimized with the earliest planting date. 

 
Materials & Methods 
 To further validate these findings across a wider range of environments, this study was initiated at 
Carman, Arborg and Melita in 2017. Instead of soil temperature, which did not limit yield in previous 
work, seeding date treatments were defined as four seeding windows. Within each window, an early 
and long soybean variety was seeded. The experimental design is a split plot RCBD, with seeding window 
as the main plot and variety as the split plot. 
Treatments - Eight treatments x three replications 
SD1 - S007Y4, SD1 - NSC Richer, SD2 - S007Y4, SD2 - NSC Richer, SD3 - S007Y4, SD3 - NSC Richer, SD4 - 
S007Y4, SD4 - NSC Richer 
Data collected and date collected - plant height, lodging, days to maturity, yield  
Agronomic Info (Stubble, soil type) - N= 138 lb/Ac, P= 30 lb/Ac, K= 600 lb/Ac 
Fertilizer Applied (soil nutrient status, doses and dates)- 
Pesticides Applied (doses and dates) - 
Seeding Dates (PESAI Arborg)- May 4, May 14, May 23, May 31 
Harvest Date- October 16 
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How Soybean Seeding Depth affects production? 
 
Project Duration: 2017-2019 
Objectives 
Identify the optimum seeding depth for soybeans in Manitoba. 
 

Collaborators 
Kristen P. MacMillan, University of Manitoba 

 
Preliminary Results 
Soybeans were seeded across a range of seeding depths (0.25-2.25”) at Carman and Arborg. At both 
locations, timely rain occurred after seeding facilitating soybean seed germination even at the 
shallowest depth where seeds were visible on the surface in places. 

Data was collected on plant emergence and yield. There was no difference in established plant 
population evident at Arborg but at Carman, population was reduced with shallow seeding. Preliminary 
analysis showed that soybean yield was not significantly affected by seed depth at Arborg but was 
significantly reduced with deep seeding at 2¼ inches compared to seeding at ½ or ¾ inch at Carman.  

 

Project Findings 
This trial will be continued in 2018. 

 
Background/References/Additional Resources 
Seeding depth is important to ensure adequate moisture for germination and for good, even emergence. 
A soybean seed will imbibe 50% of its weight in moisture before germination. The recommended seeding 
depth for soybeans is 0.75 to 1.5”. There are certain environmental conditions and equipment factors to 
consider when determining if you should aim for the low or high end of this range. For example, dry soil 
conditions during the first week of May were leading growers to go deeper, closer to 2 inches. Going 
deeper than 2 inches may reduce soybean emergence and yield. Under warm, moist soil conditions, 
seeding shallower can result in good, rapid emergence. Understanding depth control of your equipment 
is also important when determining your target seeding depth. In some air seeders, depth can fluctuate 
from one end to the other by as much as ½” resulting in uneven emergence. Additional soil cover that 
may result from rolling is another consideration. If depth control is not ideal on your seeding unit and/or 
rolling flattens deep furrows, your target seeding depth should allow for variation of 0.5”. 
 
Materials & Methods 
Experimental Design - Randomized Block Design  
Treatments - Six seeding depths (0.25”, 0.50”, 0.75”, 1.25”, 1.50”, and 1.75”), three replicates  
Data collected - plant height, lodging, days to maturity, yield  
Pesticides Applied (doses and dates): Round up @ 0.67 L / acre on June 8 and July 5 
Seeding Date: May 24 
Harvest Date: October 13 
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SPECIAL CROPS / PROJECTS 
 
Effect of excess moisture on the performance of flax varieties 
 
Project Duration - 2017 

Objectives - The purpose of this project is to quantify the tolerance and recovery of current flax 

cultivars to excess moisture stress, with the intention of identifying a flax variety that has 

improved tolerance and recovery to iron chlorosis, as a possible replacement to AC Emerson. 

Collaborators – Bifrost Agricultural Sustainability Initiative Cooperative (BASIC) 
                 Flax Council of Canada 
 
 Results  

   

Irrigation had significant effect on the yield of 

test flax varieties (Fig 1). Flax varieties lost 

almost 70% of their yield potential when 

grown under excess moisture of 7.5 inches in 

addition to natural rainfall.  
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Figure 2: Yield performance of different flax varieties when grown under irrigated 
and non-irrigated conditions at Arborg site.
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All flax varieties suffered significant yield loss when grown under excess moisture conditions 

(Fig 2).  CDC Glas had the lowest yield in the irrigated trial and flax varieties AAC Bravo and CDC 

Sorrel yielded higher than CDC Glas did. On the other hand, CDC Glas was the top yielded flax 

variety (35.8 bu/acre) when grown 

without irrigation. It had significantly 

higher yield than AAC Bravo and FP 

2422.   

Plant height at flowering (p - 0.02, LSD - 

5.8 cm) and maturity (p - 0.044, LSD – 

4.8 cm) was different between irrigated 

and non-irrigated trial sets when 

combined over all the flax varieties (Fig 

3). The irrigated flax plots were taller 

than the non-irrigated plots. The 

interaction between irrigation and 

variety was not significant when determined for plant height at flowering and maturity. 

 

Overall, irrigation treatment delayed flax maturity except in flax varieties CDC Plava and FP 
2422. Emerson was the only flax variety exhibited significant delay in maturity when grown 
under excess moisture conditions. It took almost 12 more days to mature with irrigation. 

Irrigation did not result in any difference in days to flowering, although flax varieties 
differed in days to flowering (data not shown). There was no interaction between irrigation and 
flax varieties for days to flowering. 

Flax varieties exhibited high chlorosis rating when grown under excess moisture 
conditions (Table 1) and this trend was consistent over growing period. 
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Table 1. Effect of excess moisture on the flax varieties chlorosis rating at different crop stages. 
(Scale 1-5; 1 = no chlorosis, 5 = fully chlorotic) 

Treatment July 17 July 25 August 1 August 14 

Irrigation 1.69b 1.98b 1.81b 2.10b 
Non-irrigation 1.35a 1.12a 1.23a 1.35a 

LSD 0.32 0.31 0.12 0.43 
P 0.045 0.001 <0.001 0.009 

 
Project findings 
Excess moisture has significant effects on flax growth and yield. There is a large difference in 
the yield, with the non-irrigated flax producing more bushels per acre.  None of the flax 
varieties tested in this project tolerated excess moisture stress. A total of 7.5 inches of 
simulated rainfall were applied between July 14- August 11 in addition to natural rainfall. In 
spite of being drier year at Arborg site (83% of normal rainfall), excess moisture stress was 
reflected in significant yield loss in all flax varieties. In comparison, CDC Glas suffered maximum 
yield loss when grown under excess moisture conditions and CDC Sorrel and AAC Bravo were 
better in excess moisture tolerance in comparison to CDC Glas.  
 
Background/References/Additional Resources  
Flax can use as much as 41 cm (16 inches) during its growing season. During the seedling stage, 
water use will range from 1 to 3 mm/day, rising to a high of 7 mm/day during the flowering 
stage. The critical water requirement period for flax is from flowering to just prior to seed 
ripening (Saskatchewan Flax Development Commission). However, excess water at early crop 
stages may cause severe damage.  Chlorosis can occur on flax when soil moisture is high, 
particularly on calcareous (high lime) soils and it can significantly affect flax productivity. The 
flax variety AC Emerson has shown the greatest tolerance to chlorosis conditions (Manitoba 
Agriculture). 

Flax reaction to excess moisture varies considerably depending on crop stage and soil 
type. A recent study from Manitoba shows that irrigation increased total average yield of flax, 
even when conditions of excess moisture were prevalent in 2016 (Cavers et al, 2017).  Irrigation 
is usually terminated in the second or third week of August (depending on crop stage and soil 
moisture status) to avoid lodging, delayed maturity and frost damage (Flax Council of Canada, 
2017).  

The current study was planned to understand excess moisture effects on different flax 
varieties. Eight commonly grown flax varieties were planted in a replicated trial both under 
irrigated and non-irrigated trial set up.  
Materials & Methods  
Experimental Design – Randomised block design  
Treatments – Eight flax varieties grown in irrigated and non-irrigated trial set-ups. Irrigated 
plots got 7.5” simulated rainfall during July 14 – Aug 11 in addition to natural rainfall. 
Varieties – AC Emerson, CDC Bethune,  CDC Sorrel,  CDC Glas, AAC Bravo, Prairie Sapphire, CDC 
Plava, FP2422 
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Replications – three  
Plot size – 7.1m2 
Data collected – Days to 50% flowering, plant height at flowering and maturity, days to 
maturity, chlorosis rating and yield  
Agronomic information 
Stubble, soil type – Fallow, Heavy clay 
Fertilizer applied – P 25 lbs/acre at the time of seeding. Broadcasted 65 lbs/acre of actual N + 15 
lbs/acre of actual S before seeding. 
Pesticides applied – 1) Pre-plant application of RoundUp 540a.i. @ one litre/acre on June 7.  
                 2) Sprayed flax plots with Mextrol 450 @ 0.4L/acre + Poast @ 0.25L/acre on July 7. 
Seeding date – June 6   
Harvesting date– October 25 
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Excess moisture effects on Sunflower production 

 

Project duration – 2017 

Objectives – To determine excess moisture effects on Sunflower phenology and yield. 

Collaborators – Bifrost Agricultural Sustainability Initiative Cooperative (BASIC) 
 
Results  
Table 1. Effect of excess moisture on plant phenology and yield of Sunflower at PESAI Arborg. 

Treatment Days to 50% 
flowering 

Days to 
Maturity 

Height at 
Maturity (inches) 

Lodging  
(1-5 scale) 

Yield 
(lbs/acre) 

Irrigated 63 90 (Aug 29) 61.5 1.5 3138 

Non- Irrigated 62 93 (Sep 1) 39.0 1.0 2214 

 
Both treatments did not differ in days to 50% flowering. The irrigated sunflowers maturated little early 

than sunflowers grown in non-irrigated treatment. There was a significant difference in plant height at 

maturity between the two treatments. Sunflower plants in irrigated trial had an average height of 61.5 

inches in comparison to 39 inches in non-irrigated trial. Lodging did not differ between two treatments. 

The irrigated plots produced almost 1.4 times more yield than non-irrigated plots. 

Project findings 
Overall, the irrigated sunflowers maturated faster and yielded higher in comparison to when grown 
without irrigation. Looking back on the 2017 growing season, overall temperatures were above normal 
and the season were drier than normal. This might have attributed to better performance of Sunflowers 
under excess moisture conditions. More research is needed to back up the findings. 

 
Background/References/Additional Resources 
Sunflowers have tendency to keep root system shallow when grown in excess moisture. Shallow roots 
may not able to access nutrients once the soils begin to dry. Effect of excess moisture on sunflower yield 
and disease incidence is largely unknown.  

 
Materials & Methods 
Experimental Design – Demonstration with three plots each in irrigated and non-irrigated set up 
Treatments – Sunflowers grown in Irrigated and Non-irrigated set ups. Irrigated plots got 7.5” simulated 
rainfall during July 14 – Aug 11 in addition to natural rainfall. 
Plot size – 10.8 m2 
Variety – Early maturing Honeycomb NS  
Data collected – Days to 50% flowering, plant height at maturity, lodging, yield  
Agronomic information 
Stubble, soil type – Fallow, Heavy clay 
Fertilizer applied – N – 39 lbs/acre, P -30 lbs/acre at seeding 
Pesticides applied – Glyphosate @ 0.5 L/acre on June 7 
Seeding date – May 31 
Harvesting date– September 19 
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Determining excessive moisture effects on Canola 
 
Project Duration - 2017 

Objectives  
The current study was designed with the objective to determine if canola variety agronomic attributes 
(maturity and height) and seeding rate have any effect on canola yield and performance under excess 
moisture conditions. Two canola varieties and three seeding rate combinations were evaluated under 
excess moisture and ideal growing (on tile drainage land) conditions.  

 
Collaborators 
Bifrost Agricultural Sustainability Initiative Cooperative (BASIC) 
Bayer Crop Science  
 
Results  
Overall, irrigation did not have any effect on canola yield, when data were combined over varieties and 
seeding rates. This outcome could be from a drier (83% of normal rainfall) than normal growing season. 
However, canola varieties and seeding rates differ in terms of yield (Figure 1 & 2). Canola variety L230 
yielded lower than the L252. The higher and medium seeding rates resulted in higher yield compared to 
lower seeding rate. Variety-irrigation, variety-seeding rate, seeding rate-irrigation and variety-seeding 

rate-irrigation interactions were not significant for yield. 

Irrigation had significant effect on plant height at maturity when data were combined over varieties and 

seeding rates (Fig 3). Irrigated canola plots had higher plant height when compared to non-irrigated 

plots.  

Similarly, irrigation resulted in increase in days to maturity, when data were combined over varieties and 
seeding rates (Fig 4).  Irrigation-variety or irrigation-seeding rate interactions were not significant for 
days to maturity.  

Seeding rate had a significant effect on plant population (p =0.008, LSD = 12.4). Higher seeding 
rate had 96.5 plants/m2 followed by medium seeding rate (84.7 plants/m2) and low seeding rate (75.5 
plants/m2).   
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Project findings 
Irrigation treatment had effects on canola growth, but it did not exhibit any effect on canola yield. 
Irrigated canola plots had higher height at maturity and took greater number of days to mature, when 
compared with non-irrigated canola plots. It appears that test canola varieties (L252 and L261) tolerated 
7.5 inches of excess moisture stress without losing any yield.  
 

Background/References/Additional Resources 
Canola is quite susceptible to water logging and shows a yield reduction if exposed to excess moisture in 
the earlier phase of crop growth. Wet soils cause an oxygen deficiency, which reduces root respiration 
and growth (Canola Council of Canada). With wet conditions, roots may be shallow and not able to 
access nutrients once the soils begin to dry. A few days in waterlogged soil can be enough to kill canola 
plants, and yield loss is certain — although as canola plants age, they tend to be more resilient. 
 

Materials & Methods  
Experimental Design – Replicated block design 
Treatments – Canola grown in Irrigated and Non-irrigated set ups. Irrigated plots got 7.5” simulated 
rainfall during July 14 – Aug 11 in addition to natural rainfall. 
Varieties – L230, L 252  
Seeding rate treatments - 

a. Low seeding rate – target population 6 plants/ft2 (75% survival) 
b. Medium seeding rate – target population 9 plants/ft2 (75% survival) 
c. High seeding rate – target population 12 plants/ft2 (75% survival) 

Plot size – 7.1 m2 

Data collected – plant population, plant height at maturity, days to maturity, yield  
Agronomic information 
Stubble, soil type – Fallow, Heavy clay 
Fertilizer applied – P 25 lbs/acre at the time of seeding.  
Pre-plant broadcasting of 115 lbs/acre of actual N + 15 lbs/acre of actual S 
Pesticides applied – Pre-plant application of RoundUp @540a.i./acre 

        Sprayed Liberty @ one litre/acre on July 7.  
Seeding date – June 6 
Harvesting date– September 29 
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Effect of tile drainage spacing on Soybean production in heavy clay soils 
 
Project Duration: 2017 

Objectives   
This study investigated the effects of two tile drainage configurations (15’ and 45’ spacing) on the 
behaviour of the water table (WT), volume of drainage outflow, quality of drainage outflow and nutrient 
transport, as well as soybean crop phenology, maturity, and yield. The objectives of this study were to: 
i. Monitor the effect of subsurface tile drainage on behaviour of ground water table 
ii. Determine drainage coefficient of the study site 
iii. Evaluate the yield performance of soybeans under natural and different drainage conditions in heavy 
clay soils 
iv. Document the phenology of the soybean crop under different drainage spacing’s and no drainage 

 
Collaborators: PAMI, Portage la Prairie 
 

Results 
Neither moisture stress nor drought stress were limiting factors in production this season, meaning that 
it was difficult to assess the effect of tile drainage on crop production.  

In dry seasons, tile at 15’ in this soil type will still lower the WT more effectively than surface 
drainage alone (45’ will not) (Figure 1). This may be a concern if the crop is not receiving enough water 
for production. However, this can also be alleviated with the use of control structures to prevent drainage 
when it is not desirable. Similarly, if the tile is between 2-3 feet from the surface, this rapid lowering of 
the WT in this space may not be a large concern, considering the tile drainage does not generally affect 
the groundwater below it. 

 
Figure 1. Visualization of water table depth throughout the growing season for plot configurations 

 
Throughout the season, the water table in the 15’ plots on the tile and between the tiles was 

consistent, indicating that there is unlikely to be variation in the field due to an uneven water table. On 
the 45’ plots, the water table between the tiles was up to 1’ closer to the surface at specific times 
throughout the season compared to the water table at the tile, indicating that variation in the water table 
would exist in the field. 
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Tile drainage spacing had no effect on nutrient concentration (total nitrogen or total phosphorus), 
indicating that nutrient transport is dependent on the total volume of water leaving the field from each 
treatment. Due to very low precipitation, water outflow volumes were too low to measure over the 
season and additional data collection is necessary to draw specific conclusions about the effect of tile 
spacing on nutrient transport.  

Plots with 45’ tiles had higher salt levels in the soil and also higher salt concentrations in the 
drainage water. This indicates that wider spacing may remove more salts than narrower spacing 
(dependent on volume outflow), or that greater salt concentration in the soil results in greater salt 
concentration in drainage water, or both. 

 
Figure 2. Soybean yield as affected by different treatments at PESAI Arborg site. 
 
Tile drainage had no effect on average soybean yield across any treatments. This is expected in 

this particular season, as moisture (excess or lack of) was not a limiting factor in growth during this season. 
It is recommended to repeat this study to collect data during a year when moisture stress affects plant 
growth. Tile drainage also did not appear to affect overall plant maturity. It is also recommended to take 
soil temperature measurements during early stages of plant development to better understand how tile 
drainage may affect germination. 
 

Project findings 
Seasonal precipitation was 208 mm, 77% of normal for this time of year. Excess moisture was not a limiting 
factor in soybean production this season, meaning that it was difficult to assess the effect of tile drainage 
on crop production. However, several conclusions can be drawn from the collected data. 

Tile drainage spaced at 15’ appears to be more effective at reducing moisture stress and 
producing and even water table throughout the field. However, 45’ spacing is a more economical choice 
and may be sufficient in this soil type to reduce moisture stress to significant levels, so long as it does not 
produce variability in crop maturity. Both appear to be beneficial compared to surface drainage alone. 
Further study is recommended in order to collect data during a season when moisture stress is more 
prevalent. 
 

Background / References 
Manitoba receives significant amounts of snowfall and sub-zero temperatures during the period between 
November and March. This leads to accumulation of snow over the ground and frozen soils. As 
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temperatures rise during the month of April, melting of snow and frozen soils can cause excessive 
moisture in agricultural fields. Excessive soil moisture delays agronomic operations, such as field 
preparations or seeding, during the early cropping season. These delays can result in a shorter cropping 
season and sometimes a reduced yield. 

The presence of heavy clay soils in the Interlake contributes to the presence of high moisture 
content, particularly during the spring. The province of Manitoba has identified the importance of surface 
drainage in peat areas of Interlake and built drains (Provincial waterways) for proper runoff after rainfall. 
In regions with heavy clay soils, removal of surface water alone might not be a solution to excess moisture 
if the soil below the surface remains saturated. 

Draining water from the root zone is important to gain access to a field and to avoid loss of 
moisture-sensitive crops. Subsurface drainage systems help to remove excess soil moisture from the root 
zone. The amount of water removed daily is dependent on the drainage rate of the system, which must 
be carefully considered during the design process. The drainage rate determines the capability of the 
system to prevent soil saturation during high intensity rainfall events. Other parameters affecting the 
drainage rate are soil type, topography, tile installation depth and spacing of tile drains. 

The Prairie East Sustainable Agricultural Initiative (PESAI) research site has various configurations 
of subsurface drainage installed and was used for this study. Soil at this site is classified in the Fyala (FYL) 
soil series as Class -3 agricultural capability due to limitations in high moisture conditions. Fyala soil is 
considered as poorly drained soil due to presence of clay particles throughout the profile. This site was 
chosen to investigate the effects of subsurface drainage in on water quality, yield, water table, and 
drainage volume outflow. 
 

Materials and Methods 
Three treatments were studied: 15’ tile spacing, 45’ tile spacing (4.6 m and 13.7 m spacing, respectively), 
and no tile spacing (check), and soybeans were selected as the crop under study due to their prominence 
and increasing acreage in Manitoba. Soybeans were planted on June 2, 2017 at a depth between 1”-1.5” 
below soil surface and a target plant population of 210,000 plants/ acre. Tagteam inoculant was applied 
at a rate of 7 lbs/ac.  

Level logger sensors were placed in two monitoring wells for one replication on each treatment. 
On tiled treatments, one was placed directly over the tile, and one was placed at the halfway point 
between two tiles in order to understand the uniformity of the water table. On check treatments, 
monitoring wells were placed randomly. Level loggers were also used with a V-notch weir in drainage 
control structures to monitor the volume of drainage outflow from tiled treatments (there was no 
adequate location to measure surface run-off from any treatments). Water quality samples were taken 
from control structures on a weekly basis and sent away to a third-party lab for analysis of total nitrogen, 
total phosphorus, and specific conductivity (salt concentration).  

Crop phenological data was collected throughout the growing season until plants reached 
maturity. Harvest took place on October 16. The soybeans were harvested once full maturity was reached. 
Harvesting occurred with a 30’ flex header provided by a cooperating producer with a single pass in each 
plot. Yield from each plot was emptied into a calibrated weigh wagon to measure the weight of seed 
harvested from the particular plot. The length of each cut was measured with a measuring wheel, and the 
area of each pass was calculated. From this information, yield was calculated. Yield data was compared 
with plant stand data to observe the relation, if any. 



55 | P a g e  
 

Industrial Hemp Grain and Fibre Variety Trial 
 
Project duration:  May– October 2017 
 

Objectives 
To estimate varietal differences in grain and fibre yield for industrial hemp in Manitoba. 
 

Collaborators 
 Craig Linde – Diversification Specialist, Manitoba Agriculture 
 James Frey – Diversification Specialist, Manitoba Agriculture 
 

Results 
The average grain and fibre yields by variety are provided in Figures 1 and 2, respectively.  Least 
significant differences for grain yield were 290 lbs/acre and 190 lbs/acre for Carberry and Melita, 
respectively.  Least significant differences for fibre yield were 0.5, 0.6 & 0.3 tons/acre for Arborg, 
Carberry and Melita, respectively.   Percent cannabidiol results are provided in Table 1.  Due to high 
coefficients of variability, some results for Arborg are not included, and no results for Roblin are 
included. 

 

 

Figure 1: Hemp grain yield (lbs/acre) at Carberry (Blue bars) and Melita (Orange bars) sites. Arborg 
results were not included because of high variability in grain yield.  
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Figure 2: Hemp fibre yield (ton/acre) at Carberry (Blue bars), Melita (Orange bars) and Arborg (Grey 
bars) sites. 
Table 1: Total cannabidiol (CBD) content (%) of upper stem leaf material removed at grain harvest (chaff) 

Variety Name Arborg Carberry Melita Average 

Canda 0.39 0.48 0.70 0.52 

CFX-1 1.89 0.94 1.81 1.55 

CFX-2 1.07 0.72 1.70 1.16 

CRS-1 0.98 0.85 1.78 1.20 

Grandi 0.67 0.78 1.48 0.90 

Joey 1.84 0.63 1.25 1.24 

Judy 1.23 0.82 1.46 1.17 

Judy X 1.14 0.34 1.35 1.04 

Katani 0.96 0.89 1.53 1.13 

Picolo 0.99 0.62 1.53 1.17 

Silesia 0.25 0.30 0.66 0.40 

X59 0.87 0.58 1.65 1.03 

Average 1.00 0.66 1.41 1.04 

Project findings 
Grain yield results are available through the SEED Manitoba guide (2017). 

 

Background  
The Manitoba Diversification Centres participated in a hemp variety trial, in partnership with private 
industry and the Canadian Hemp Trade Alliance.  
 

Materials & Methods   
Experimental Design:   Randomized complete block design 
Entries:  12 varieties (see Table 1). 
Plot size – 8.22m2 

Seeding Date - May 23 
Harvest Dates - Fibre sampling was done on Aug 10 and one full row (6 m) was harvested from each plot 

for fibre yield. Two middle rows were hand harvested for grain yield on Sep 14. 


