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Mackenzie Applied Research Association (MARA)  

Mackenzie Applied Research Association (MARA) is a not for profit, producer managed and 

driven applied research association that conducts unbiased and innovative agriculture and 

environmental research, and extension delivery from its base in Fort Vermilion, Alberta.  

Mission and Purpose of MARA  

The central aims of MARA are to conduct relevant crop and livestock research and 

demonstration trials, and soil health to enhance production while protecting the environment. 

Extension work to deliver new and improved management practices, dissemination of research 

data and emerging information are at the heart of our mission. MARA recognizes the unique 

climate, soils and seasonality of this region and our role to provide producers with best 

management practices based on sound, verified science applied to this region. Our ultimate goal 

is to help producers increase production at reduced cost in an environmentally sustainable 

manner.  

Permissions to use Data and Reports from MARA  

MARA exists to create new scientific data for use by the agricultural community in northern 

Alberta. Permission is granted to all members of MARA to use data contained in all MARA 

reports and publications to improve management of their lands and increase return on 

investment. However, if any data are used for publications, academic purposes or in agency 

publications, permission should be sought in writing from MARA and appropriate credit given to 

MARA before the data can be used. Trial work performed for private businesses and results of 

all of those studies are the property of those businesses. Permission to use any of those data 

gathered for private funders must be sought from the funding group, business or agency. 
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Message from the Board of Directors  

The past year has been a difficult year for Agriculture in Mackenzie County and the province of 

Alberta. Starting with the boycotts in China that resulted in depressed prices of major crops and 

progressing to major weather extremes in the province the past season will be remembered. Our 

region was effected dramatically. Early and late frosts resulted in delayed maturity, loss of yield, 

(dramatic in some cases) and lower grades in others. Another summer of low rainfall resulted in 

low yields while rainfall in September downgraded many crops and made for a difficult harvest. 

Though we were more fortunate than many regions of the Province in that in the end the majority 

of the crops were harvested. 

MARA had similar experiences. While the majority of the trials went well some of them due to 

weather were no quite as successful. This was not a fault of staff but the extreme weather not co-

operating. The Innovative Farmer Project returns were down from previous years, but still 

contributing over sixty thousand dollars to the program. Once again thank you to the businesses 

and individual farmers that contributed. This support and support for MARA generally by the 

local farmers and businesses make our organization one of the best in the province. Thank You. 

The extension program that MARA has been well received. The attendance at the events has 

been great. Many speakers that attended the events have been astonished at the turnout no matter 

what the weather conditions have been. The volunteer board uses these events as a partial gauge 

to the success of the organization and are pleased that their effort seems to be well rewarded. 

As in any organization staff turnover is inevitable. The past year saw our manager Jacob Marfo 

take his talents elsewhere. Thank you Jacob for your time and the dedication you showed in your 

time with us. After a hiring process MARA is pleased to welcome Samuel Peprah as our new 

manager at MARA. Welcome Samuel, we hope your time with us will be rewarding for both 

yourself and MARA. As any organization is only as good as it’s staff we would like to thank all 

our staff from the past season for a job well done under demanding conditions. 

With the financial success that MARA has enjoyed the board is looking to move forward on a 

major capital need and project. The research sample processing facilities and workshop that are 

currently used are antiquated and very expensive to operate. A major grant through the Western 

Grains Research Foundation has been identified. This grant with the financial reserves MARA 
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has built up would allow the construction of a multiuse building that would accommodate 

MARA needs for now and into the future. This is a very exciting time and the board is anxiously 

waiting for the end of March when the outcome of our grant application will be announced. 

With the Province of Alberta’s mandate of more farmer directed research MARA and all applied 

research organizations in the province are in an ideal situation to lead and preform this task. The 

opportunity for long term stability and growth has never been better. For all the past and present 

volunteer board members this is rewarding. 

 Once again thank you everyone for your support, 

Greg Newman 

(Chair, MARA Board of Directors) 
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Manager’s Report 

This year was notable for the challenging weather conditions, from drought in the spring to snow 

and rain through much of harvest. This had a significant impact on crop yields especially canola, 

faba beans and soybeans. In addition, the wildfires coupled with drought also created a warm 

environment throughout the growing season causing plant stress. Despite all these challenges, 

MARA had a successful growing season by delivering relevant and useful data to local 

producers. 

MARA conducted researches on variety testing, fertility testing, soil health, crop and market 

diversification in response to needs and concerns in Mackenzie County. Our program continues 

to be broad in scope, bridging the gap between applied research and the farmer on many fronts. 

MARA commenced new research projects, expanded its regional variety trials, continued to 

conduct top quality research, and developed management tools that local farmers can use to 

reduce risk and improve efficiency in their operations.  

MARA is proud to have hosted a diverse set of extension events such as seminars, workshops, 

tours and field days by bringing scientist and renowned speakers from the field of agriculture, 

rangeland and environmental sciences. The research and extension activities were made possible 

by the time volunteered by our board, and the hard work of my co-workers; Krishanthi 

Vithanage (Assistant Research Coordinator), Frank Fehr (Senior Research Technician), and three 

summer staff: Frank Schmidt, Hunter Orlesky and Chad Doerksen.  

Moreover, critical to our success is the much appreciated support provided by our funders 

including the Alberta’s Provincial Government, Mackenzie County, Alberta Canola Producers, 

Alberta Wheat Commission, Alberta Barley Commission, and Alberta Pulse Growers. 

Lastly, it is rewarding to be part of an organization that is growing and progressing along with 

the agriculture sector in the region. Thank you so much to everyone who attended our events and 

supported us through their membership.  

Samuel Peprah (MSc, PAg) 

Manager & Research Coordinator 
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            Mackenzie County Agricultural Service Board (ASB) 

Mackenzie County ASB consists of two municipally appointed Councillors  

and three municipally appointed members at large. The Agricultural Fieldman oversees the 

management of this department. 

ASB’s are established under the Alberta Agricultural Service Board Act and are responsible for 

administering and enforcing the provincial agricultural related acts; Weed Control Act, 

Agricultural Pest Act, Soil Conservation Act, Livestock Disease Act and the Agricultural Service 

Board Act. 

With Noxious weeds such as Canada Thistle, Perennial Sow Thistle, Scentless Chamomile and 

White Cockle being an ongoing problem within Mackenzie County an Assistant Ag Fieldman 

and two seasonal Weed Inspectors are employed to inspect both white and green zone areas. 

These Weed Inspectors work closely with landowners and industrial property owners to control 

Noxious weeds found on their properties. Weed management continues to be an ongoing 

challenge for the ASB, however with a sufficiently managed program equipped with tools such 

as drones and computer programs the results continue to improve. 

Other duties of the ASB include Roadside Mowing, Roadside Spraying, Roadside Grass 

Seeding, Roadside Brush Control, Flood Control Channel maintenance, Seed Cleaning Plant 

Licencing & Irrigation Pump & Pipe rental.  

Mackenzie County also has a viable Shelterbelt Program to assist ratepayers with yard 

beautification and conservation. Ratepayers can order shelterbelt seedlings through the County 

office. 

The ASB also has policies under the Ag Pests Act to protect and prevent devastating crop 

diseases such as Clubroot of Canola and Fusarium Graminearum from becoming established in 

the County through field inspections and awareness. 

Last but not least, Mackenzie County ASB is developing an Emergency Livestock Response 

Plan to assist with natural and man caused disasters. This includes wildfires, floods, disease 

outbreaks and traffic accidents involving livestock. 
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Introduction 

Alberta is Canada’s second largest agricultural producer, earning 22% of Canada’s farm cash 

receipts (Statistics Canada, 2019). The agricultural sector is diverse and includes crop 

production, livestock production and many others.  

Crop production in Alberta has increased over the years and will continue to increase in the 

future. Breeding, best management practices and favorable environment have contributed to 

increased yield of crop produce. However, with the increasing cost of farm input such as 

fertilizers, labor and rapid urbanization, crop producers are constantly seeking to increase 

production and maximize profits on their acres. MARA strives to help producers in northernmost 

Alberta to make the most of limited resources by improving agronomic practices, lowering 

production costs, enhanced marketing strategies, alternative practices and environmental 

sustainability. 

Agronomic Traits 

Due to different challenges, including economic returns on crop production, lodging, 

frost damage, disease, and insect problems, breeders have improved many important traits in 

crop cultivars to overcome these challenges. These traits include yield increase, end-use quality, 

early maturity and disease resistance. 

The objectives of this program are to: 

1. Help producers select crops and varieties adaptive to agro-climatic conditions of northern 

Alberta 

 

2. Improve on-farm agronomic practices 

3. Address local agronomic concerns through trials, demonstrations and extension  
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Regional Variety Trials (RVT) 

Regional Variety Trials (RVT) are trials conducted in Alberta and British Columbia’s Peace 

Region. They are conducted using uniform protocols and standard check varieties to provide 

producers with information on the agronomic performance of varieties under different agro-

climatic conditions. One of the goals of the RVT is to help researchers and producers identify 

varieties that are suitable for each particular environment. Multi-location trials often show 

genotype x environment interaction due to differential response of genotypes to different 

environmental conditions. Information on the genotype x environment response obtained through 

RVT’s may be helpful in identifying and selecting high-yielding varieties with specific or broad 

adaptations to their agro-climatic conditions.  

At the local level, the objectives of the trials were:  

1. To provide producers with agronomic data relevant to the local environment  

2. To familiarize local producers with newly registered varieties available to them, and  

3. To contribute local agronomic data to the provincial database 

Funding for the program is provided by Alberta Agriculture, contributions from Agriculture & 

Agri-Food Canada Pulse Cluster, the Grain Commodity Commissions and the Plant Breeding 

Industry. For the 2019 provincial data, visit http://www.seed.ab.ca/variety-trials/. 
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Materials and Methods 

The trial was conducted at MARA Research Farm in Fort Vermilion (SE-23-108-13-W5). Prior 

to seeding, soil test was conducted to help apply the right fertilizers in the right amount. The pre-

seeding soil test data is summarized in Table 1. Conservative tillage was practiced prior to 

seeding. Seeding rates were based on target plant density, thousand seed weight (TSW) and 

germination rate (Table 2). Trial was seeded with a 6-row Fabro plot seeder spaced 8 inches (20 

cm) apart. Each plot was 20 x 5 ft2 (6.1 x 1.5m2). Fertilizer was banded 2 inches from the seed 

rows. Refer to Tables 2 and 3 for detailed seeding rate, seeding date, total precipitation, 

herbicide, fertilizer information. The experimental design was randomised complete block 

(RCBD) with 3 replications for cereal and 4 replications for pulses. Crops were harvested with 

Zurn 150 plot combine harvester. Following post-harvest seed cleaning, test weight and seed 

moisture content and protein were determined with FOSS Infratec Sofia. 

 

With the exception of maturity days and lodging data, the remaining data were analysed 

statistically using the analysis of variance (ANOVA). If a specific variable was statistically 

different, the means were compared using the Least Significant Difference (LSD) approach to 

determine which means are different. Cultivars are different in performance only if the numerical 

2 difference between them is greater than the LSD. For example, if Plant A yields 80 bushels per 

acre and B yields 69 bu/ac and the LSD is 30, there is no statistical difference between Plant A 

and B because the difference between the two is less than the LSD.  

The co-efficient of variation (CV), represents the ratio of standard deviation to mean. It measures 

the level of variability of the results. A lower CV indicates greater reliability of results. For 

example, a data with CV of 2.5 % is more reliable than data with CV of 15.9 %. 
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Table 1. Pre-Seeding Soil Test Data for the RVT  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sampling depth (Inch) 0-6 6-12 

Organic matter (%) 2.3 1.2 

Cation exchange capacity 

(meq/100 g) 

9.8 12.2 

pH  6.1 7.6 

Nitrate (Ib/ac) 11 9 

Phosphorus (Ib/ac) 86 22 

Potassium (Ib/ac) 252 154 

Calcium (Ib/ac) 2260 3560 

Magnesium (Ib/ac) 340 730 

Sulphur (Ib/ac) 13 92 

Sodium (Ib/ac) 30 58 

Aluminium (Ib/ac) 918 724 

Zinc (Ib/ac) 8 5.2 
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Table 2. Previous Crop, Seeding & Harvest Dates and Plant Density of the RVT 

Cropz Previous 

crop 

Seeding 

date 

Plant 

density 

(plants/m2) 

Harvest 

date 

Total 

precipitation 

(mm) 

Barley Fallow May 10 270 Oct. 11 199.40 

CWRS & CWHWS Fallow May 9 330 Sept. 23 174.40 

CPSR & CNHR Fallow May 9 330 Sept. 23 174.40 

CWSP & CWSWS Fallow May 9 330 Sept. 23 174.4 

Oats Fallow May 15 300 Oct.1 199.40 

Triticale Fallow May 10 310 Oct. 1 199.40 

Green peas Fallow May 14 88 Aug. 20 149.20 

Yellow peas Fallow May 14 88 Sept. 10 154.40 

Soybean Fallow May 14 55 Oct. 24 216.90 

Faba bean Fallow May 14 44 Oct.1 199.40 

z Canada Western Soft White Spring (CWSWS); Canada Western Red Spring (CWRS)  

Canada Western Hard White Spring (CWHWS); Canada Prairie Spring Red (CPSR)  

Canada Western Special Purpose (CWSP); Canada Northern Hard Red (CNHR) 

 

 

 

 

 

 

 

  

                 Canola plot at Fort Vermilion, 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 



 6 

 

 

Table 3. In Crop Herbicide and Fertilizer Information for the RVT 

 

Cropz Herbicides Fertilizer Sources Fertilizer rate 

(Ib/ac) 

Barley Infinity  46-0-0, 11-52-0, 0-0-60 85, 55,40 N, P, K 

CWRS & CWHWS Infinity  46-0-0, 11-52-0, 0-0-60 100, 50, 30 N, P, K 

CPSR & CNHR Infinity  46-0-0, 11-52-0, 0-0-60 100, 50, 30 N, P, K 

CWSP & CWSWS Infinity  46-0-0, 11-52-0, 0-0-60 100, 50, 30 N, P, K 

Oats Infinity  46-0-0, 11-52-0, 0-0-60 75,45,60 N, P, K 

Triticale Infinity  46-0-0, 11-52-0, 0-0-60 86, 60,40 N, P, K 

Green peas Cleanstart glyphosate 

and Aim 

11-52-0, 0-0-60 65,40 N, P, K 

Yellow peas Cleanstart glyphosate 

and Aim 

11-52-0, 0-0-60 10, 65,40 N, P, K 

Soybean Cleanstart glyphosate 

and Aim 

11-52-0, 0-0-60 10, 65,40 N P, K 

Faba bean Cleanstart glyphosate 

and Aim 

11-52-0, 0-0-60 10, 65,40 N, P, K 

 

Lowest label rate of each herbicide was used 

7 lb/ac granular CellTech inoculant was applied to the pulses 

Headline EC was applied to green peas, yellow peas, soybeans and oats at recommended rate. 

Desiccant (Reglone ion) application on: faba bean 

 

                 Field Peas at Fort Vermilion, 2019 
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Results 

RVT Barley Summary  

Height, days to maturity, yield and quality of RVT barley in Fort Vermilion are presented in 

Table 4. Height, yield, thousand kernel weight, protein and bushel weight of the 19 barley 

cultivars were significantly different (P < 0.05). Overall, AB Advantage was the tallest cultivar 

whilst Oreana, Altorado and TR15155 (not yet registered) were the shortest (Table 4). Claymore 

recorded the highest yield of 176.5 bu/ac whilst SR17519 had the lowest yield (91.7 bu/ac).  

CDC Austenson had the heaviest test weight (51.55 Ib/bu) whilst SR17519 (not yet registered) 

had the lightest test weight (47.22 Ib/bu). 

 

 

                                   Barley variety plot at Fort Vermilion, 2019 
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Table 4. Height, Days to Maturity, Yield and Quality of RVT Barley in Fort Vermilion 

Cultivarz Height 

(cm) 

Days to 

Maturity  

Yield 

(B/ac) 

Protein  

(%) 

TKW  

  (g) 

Test 

weight 

(Ib/bu) 

AB Advantage 95.0 a 119  169.4 abc 12.86 cd 57.67 48.10 efg 

TR17163 82.3 ab 111 173.2 ab 13.10 cd 61.37 50.23 a-d 

TR16629 82.0 ab 114  143.0 de 14.29 ab 56.37 49.05 c-f 

AB Cattlelac 81.7 ab 112  144.9 cde 14.43 a 49.03 48.95 c-f 

CDC Goldstar 80.0 bc 111  160.7 a-e 13.77 abc 56.87 49.44 b-e 

TR17639 79.3 bc 112  157.9 a-e 13.24 bcd 62.37 50.69 ab 

AAC Synergy 78.0 bcd 111  152 a-e 13.02 cd 58.07 49.76 bcd 

CDC Austenson 76.0 b-e 111  158.2 a-e 13.84 abc 61.57 51.55 a 

CDC Copeland 74.0 b-e 115  136.7 e 13.39 a-d 61.87 48.93 def 

SR17515 73.3 b-e 118  163.4 a-d 12.34 d 51.97 47.97 fg 

Claymore 72.3 b-e 113  176.5a 13.00 cd 58.87 50.02 bcd 

AAC Connect 71.0 b-e 117  154 a-e 13.25 bcd 60.90 49.17 c-f 

AC Metcalfe 69.3 b-e 111  144.3de 13.63 abc 60.40 49.37 b-e 

TR16742 67.7 cde 112  150.7 b-e 13.18 cd 56.83 49.54 bcd 

CDC Copper 66.8 cde 111 162.6 a-d 12.89 cd 60.57 50.30 abc 

SR17519 65.3 de 120  91.7 f 14.29 ab 53.23 47.22 g 

Altorado 62.7 e 111  145.1 cde 13.56 abc 52.13 49.96 bcd 

Oreana 62.6 e 113  142.8 de 12.83 cd 65.83 49.95 bcd 

TR15155 62.8 e 111  144.1 de 13.11 cd 51.97 49.90 bcd 

LSD 13.4 1.792 24.7 1.107 9.5 1.354 

CV 11.0 % 1.0 % 9.90 % 5.0 % 9.9 % 1.7 % 

P < 0.001  < 0.001 0.028 0.098 < 0.001 

zTKW= Thousand Kernel Weight; Check Variety: AC Metcalfe  

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 
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RVT Wheat 

Canada Western Red Spring (CWRS) & Canada Western Hard White Spring (CWHWS) 

Height, days to maturity, yield and quality of CWRS & CWHWS wheat in Fort Vermilion are 

presented in Table 5. Height, yield and thousand kernel weight of the 36 CWRS & CWHWS 

wheat cultivars were significantly different (P < 0.05). Overall, AAC Warman VB was the tallest 

cultivar whilst PT598 (not yet registered) was the shortest (Table 5). AAC Viewfield recorded 

the highest yield of 109 bu/ac whilst Parata had the lowest yield (63.7 bu/ac).  CDC Go had the 

heaviest kernel weight (49.8 g) whilst Ellerslie had the lightest kernel weight (36.7 g). 

 

 

 

 

                       Wheat Variety Plot at Fort Vermilion, 2019 
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Table 5. Height, Days to Maturity, Yield and Quality of CWRS & CWHWS RVT Wheat 

Cultivar Height 

(cm) 

Days to 

maturity  

Yield 

(Bu/ac) 

Protein 

(%) 

TKW 

(g) 

Test 

weight 

(Ib/bu) 

AAC Alida VB 83.33 b-g 107 95.17 b-e 16.64 46.90 b-f 64.61 

AAC Brandon 75.67 e-h 110 82.86 h-k 16.33 45.17 d-j 65.26 

AAC Cirrus 79.00 c-h 107 95.15 b-e 17.07 37.87 op 64.71 

AAC Jatharia VB 94.00 ab 109 91.24 b-h 16.99 45.40 d-i 65.26 

AAC Leroy VB 82.00 c-g 119 95.18 b-e 17.66 46.33 b-i 64.52 

AAC Magnet 75.67 e-h 111 95.13 b-e 16.70 45.27 d-i 64.98 

AAC Starbuck 75.33 e-h 112 97.31 bc 17.17 46.07 b-i 64.52 

AAC Viewfield 72.67 gh 113 109.33 a 16.72 43.73 h-k 65.04 

AAC Warman VB 100.00 a 113 93.69 b-f 16.41 44.40 e-j 64.90 

AAC Wheatland VB 72.33 gh 112 97.99 b 15.60 45.17 d-j 65.04 

Bolles 77.00 d-h 112 83.73 g-k 16.77 44.43 e-j 64.53 

BW 1064 83.33 b-g 107 78.02 k 16.65 40.17 mno 64.96 

BW 5031 78.67 c-h 107 97.27 bc 16.71 48.27 abc 64.53 

BW 5056 82.67 b-g 120 89.20 c-i 16.82 48.90 ab 63.20 

BW5028 84.67 b-f 111 90.53 b-h 16.11 47.83 a-d 63.61 

Carberry 82.67 b-g 111 87.13 e-j 16.76 46.80 b-g 63.20 

CDC Go 78.33 d-h 107 83.65 g-k 17.19 49.80 a 64.08 

CDC Landmark VB 82.33 c-g 112 90.22 b-h 16.46 46.40 b-h 63.39 

CDC Select 1  86.00 b-e 108 87.42 d-j 18.00 42.33 j-m 64.08 

CS Jake 87.67 b-e 107 84.81 g-k 17.43 40.10 m-o 65.05 
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CS Tracker 75.67 e-h 107 79.80 jk 17.37 35.73 p 64.92 

CS11200104-11 80.00 c-h 113 93.49 b-f    17.53 44.80 e-j 65.05 

CS11200214-17 84.33 b-f 114 95.83 bcd 16.57 45.27 d-i 64.52 

Ellerslie 74.00 fgh 107 80.91 ijk 17.45  36.73 p 64.82 

Parata 80.00 c-h 108 63.71 l 17.21 40.83 l-n 64.52 

PT 252 82.33 c-g 114 94.62 b-f 16.36 47.23 a-e 64.65 

PT488 86.00 b-e 106 90.70 b-h 16.24 41.27 lkm 64.40 

PT596 73.33 fgh 108 80.60 jk 17.92 37.83 op 64.65 

PT598 69.00 h 111 87.64 d-j 17.32 43.50 i-l 64.24 

PT652 87.67 bcd 107 94.49 b-f 16.59 39.80 mno 64.63 

Sheeba 88.33 bcd 106 86.94 e-j 17.44 38.33 nop 64.24 

SY Chert 84.67 b-f 115 87.33 d-j 16.77 44.30 f-j 65.35 

Stettler 90.00 abc 107 91.49 b-g 17.17 44.00 g-k 64.72 

SY Gabro 78.33 d-h 107 96.91 bc 16.49 45.37 d-i 64.24 

SY Obsidian 74.00 fgh 111 86.32 f-k 16.57 45.80 c-i 64.69 

SY Torach 81.00 c-g 116 89.54 b-h 17.38 38.10 nop 64.59 

LSD 11.5  8.6 2.85 2.85 1.544 

CV% 8.7 2.2 5.9 4 4 1.5 

P-value <.001  <.001 0.947 <.001 0.329 

zTKW= Thousand Kernel Weight; Check Variety: Carberry 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 
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Canada Western Special Purpose (CWSP) & Canada Western Soft White Spring 

(CWSWS) 

 

Height, days to maturity, yield and quality of CWSP & CWSWS wheat in Fort Vermilion are 

presented in Table 6. Yield, protein, thousand kernel weight and bushel weight of the 7 CWSP & 

CWSWS wheat cultivars were significantly different (P < 0.05). Overall, an experimental and 

not yet registered variety, GP214, yielded the best (127.9 bu/ac) with the greatest kernel weight 

(49.5 g). Carberry and AAC Brandon had the highest protein (17%) whilst AC Sadash had the 

lowest protein of 12.6%. 

 

Table 6. Height, Days to Maturity, Yield and Quality of CWSP & CWSWS RVT Wheat 

Cultivar Height 

(cm) 

Days to 

Maturity 

 

Yield 

(Bu/ac) 

Protein 

(%) 

TKW  

(g) 

Test 

Weight 

(Ib/bu) 

Carberry 79 120  89.2d 17.97a 44.90 c 62.75a 

GP214 71 119 127.9a 13.87c 49.53 a 61.51b 

AAC 

Paramount 

78 118  118.2b 13.10cd 48.83 ab 63.17a 

AAC Brandon 79 115  92.3d 17.13a 45.47 c 63.44a 

AC Andrew 80 114  109.2c 13.46cd 46.97 abc 61.56b 

Pasteur 81 114  116.5b 15.08b 44.63 c 63.68a 

AC Sadash 77 113  118.8b 12.55d 46.13 bc 63.30a 

LSD 6.8  3.7 0.917 2.802 0.947 

CV 5% 1.60% 1.90% 3.60% 3.40% 0.90% 

P-value 0.089  <.001 <.001 0.012 <.001 

zTKW= Thousand Kernel Weight; Check Variety: Carberry 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 
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Canada Prairie Spring Red (CPSR) and Canada Northern Hard Red (CNHR) 

Height, days to maturity, yield and quality of CPSR & CHNR wheat in Fort Vermilion are 

presented in Table 7. Height, yield, thousand kernel weight and bushel weight of the 8 CPSR & 

CHNR wheat cultivars were significantly different (P < 0.05). Overall, AAC Penhold recorded 

the highest yield of 143.5 bu/ac whilst Carberry (check cultivar) had the lowest yield (109.4 

bu/ac).  AAC Castle had the heaviest kernel weight (56 g) and bushel weight (62.18 Ib/bu) whilst 

HY2068 had the lightest bushel and kernel weight 59.3 Ib/bu and 40.6 g, respectively, as shown 

in Table 7.  

 

Table 7. Height, Days to Maturity, Yield and Quality of CPSR & CHNR RVT Wheat 

Cultivar Height 

(cm) 

Days to 

maturity  

Yield 

(Bu/ac) 

Protein 

(%) 

KTW  

(g)  

Test 

weight 

(Ib/bu) 

AAC Brandon 84.67 ab 113  115.51 bc 14.52 45.07 c 61.82 ab 

AAC Castle 84.67 ab 112  128.1 ab 13.64 56.00 a 62.18 a 

AAC Penhold 76.67 bcd 107  143.53 a 14.77 50.93 b 61.28 bc 

AC Foremost 74.00 cd 113  138.2 ab 13.89 48.00 bc 60.47 d 

Carberry 84.33 ab 113  109.36 c 15.12 45.57 c 61.05 cd 

CDC Terrain 85.33 a 112  117.57 bc 14.35 49.57 b 60.97 cd 

HY2068 81.00 abc 115  127.44 ab 13.59 40.63 d 59.34 e 

HY2077 72.00 d 114  124.95 ab 14.81 41.83 d 61.52 bc 

LSD 8.4  25.224 1.919 3.03 0.648 

CV% 6 1.9 11.6 7.7 3.7 0.6 

P-value 0.015  0.0144 0.598 <.001 <.001 

zTKW= Thousand Kernel Weight; Check Variety: Carberry 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 
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RVT Oats 

Height, days to maturity, yield and quality of RVT oats in Fort Vermilion are presented in Table 

8. Yield, thousand kernel weight and bushel weight of the 11 oats cultivars were significantly 

different (P < 0.05). Overall, AC Mustang, OT3087 and CDC Arborg had the highest yield and 

kernel weight. 

Table 8. Height, Days to Maturity, Yield and Quality of RVT Oats in Fort Vermilion 

Cultivar Height 

(cm) 

Days to 

maturity  

Yield 

(Bu/ac) 

Protein 

(%) 

KWT 

 (g) 

Test 

weight 

(Ib/bu) 

AC Mustang 94 110 230.7 a 12.69 45.10 a 44.14 a 

OT3087 85 108 229.4 a 12.87 44.93 a 43.19 a-d 

CDC Arborg 86 108 229.0 a 12.77 45.20 a 42.28 d 

OT2122 86 108 222.5 ab 13.05 44.40 ab 42.84 bcd 

CS Camden 83 111 214.1 ab 13.32 42.73 ab 43.46 abc 

ORE 3541 M 86 107 210.7 abc 12.92 44.43 ab 44.14 a 

CFA1502 82 110 207.6 abc 13.07 38.70 c 43.18 a-d 

CDC Dancer 88 110 197.9 bc 12.51 41.43 bc 43.72 abc 

OT3097 85 111 187.7 cd 13.41 42.33 ab 43.81 ab 

CDC Ruffian 76 113 168.9 d 12.42 43.13 ab 42.89 bcd 

ORE 3542 M 78 110 167.8 d 12.86 45.20 a 42.64 cd 

LSD 13.5  25.6 0.599 3.45 1.103 

CV% 9.5  7.3 2.7 4.7 1.5 

P-value 0.453  <.001 0.055 0.016 0.027 

zTKW= Thousand Kernel Weight; Check Variety: CDC Dancer 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 
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RVT Triticale  

Height, days to maturity, yield and quality of RVT triticale in Fort Vermilion are presented in 

Table 9. Height, yield and bushel weight of the four triticale cultivars were significantly different 

(P < 0.05). T270 was the tallest among the other cultivars. Brevis and T270 had the highest yield 

compared to the other cultivars. 

Table 9. Height, Days to Maturity, Yield and Quality of RVT Triticale in Fort Vermilion 

Cultivar Height 

(cm) 

Days to 

maturity  

Yield 

(Bu/ac) 

Protein 

(%) 

KWT 

(g) 

Test 

weight 

(Ib/bu) 

Brevis 90.33 b 116  143.9 a 13.34 51.00 56.96 a 

T256 91.00 b 111  122.8 b 13.23 48.37 54.23 b 

T267 87.33 b 111  120.2 b 13.54 49.83 56.70 a 

T270 100.00 a 119  143.5 a 13.41 51.07 56.84 a 

LSD 7.1  19.9 1.135 2.793 1.1588 

CV% 4.1 0.7 8.0 4.5 3.0 1.1 

P-value 0.018  0.041 0.864 0.167 0.002 

zTKW= Thousand Kernel Weight; Check Variety: Brevis 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 

 

 

                    Triticale variety plot at Fort Vermilion, 2019 
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RVT Yellow Peas 

Height, days to maturity, yield and quality of RVT yellow peas in Fort Vermilion are presented 

in Table 10. Height, yield, thousand kernel weight and bushel weight of the 18 yellow peas 

cultivars were significantly different (P < 0.05).  

Table 10. Height, Days to Maturity, Yield and Quality of RVT Yellow Peas in Fort 

Vermilion 

Cultivars Height 

(cm) 

Days to 

maturity  

Lodging Yield 

(Bu/ac) 

Protein 

(%) 

KWT (g) Test 

weight 

(Ib/bu) 

Barrhead 94.5 ab 85  2 80.14 ab 22.65 269.25 b 60.60 b 

AAC Chrome 85.0 ab 86 2 73.97 ab 23.19 271.50 b 60.65 b 

AAC Delhi 86.5 ab 83  2 72.82 b 22.18 312.00 a 59.10 b 

AAC Lacombe 92.0 ab 86   2 84.74 a 23.08 287.05 ab 61.45 b 

CDC Amarillo 72.0 b 84  2 51.69 d 23.88 242.95 c 61.05 b 

CDC Ardill 74.5 b 80  3 51.99 d 23.69 255.55 c 60.80 b 

CDC Canary 103.7 a 85  1 83.89 a 22.79 276.60 b 61.05 b 

CDC Inca 96.0 a 86 2 70.17 b 23.53 254.65  c 60.15 b 

CDC Lewochko 88.0 ab 84  3 60.58 c 22.84 248.80 c 61.10 b 

CDC Meadow 89.8 ab 86  2 70.97 b 22.63 242.40 c 60.85 b 

CDC Spectrum 64.5 ab 83  5 48.08 de 23.18 253.10 c 60.15 b 

LN4228 91.0 ab 84 4 71.11 b 25.46 285.60 ab  60.80 b 

LN4231 68.0 bc 77  2 78.52 ab 22.46 256.50 c 61.50 b 

N13022 64.5 bc 77  2 52.23 d 23.69 266.45 bc 65.50 a 

N13029-10 81.5 b 84  3 60.71 c 23.23 277.80 b 60.45 b 

N13057-4 76.0 b 77  1 51.11 d 22.93 249.50 c 60.75 b 

N13057-5 84.5 ab 81  1 48.93 de 23.12 270.75 b 60.05 b 

N14068-1 79.0 b 83  2 59.06 c 23.60 293.50 ab 60.25 b 

P00730-118 76.5 b 83  1 41.83 e 24.08 260.35 bc 60.00 b 

LSD 20.49      6.07 1.538  28.35   2.49 

CV% 11.2 2.3   3.0 4.8 0.7 

P-value 0.028   <.001 0.180 0.003 0.010 
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zTKW= Thousand Kernel Weight; Check Variety: CDC Amarillo 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 

Lodging: 1 = erect; 9 = flat 

 

   

RVT Green Peas 

Height, days to maturity, yield and quality of RVT green peas in Fort Vermilion are presented in 

Table 11. Thousand kernel weight of the 7 green peas cultivars was significantly different (P < 

0.05). 12CP3032 recorded the heaviest kernel weight of 292.4 g. 

 

Table 11. Height, Days to Maturity, Yield and Quality of RVT Green Peas in Fort 

Vermilion     

Cultivars Height 

(cm) 

Days to 

maturity  

Lodging Yield 

(Bu/ac) 

Protein 

(%) 

KWT 

(g) 

Test 

weight 

(Ib/bu) 

12CP3032 64 84  2 30.13 23.47 292.4 a 61.58 

AAC Comfort 63 87  1 31.62 23.69 276.1 ab 61.65 

 Blueman 68 86  2 36.33 24.04 230.8 c 62.25 

CDC Forest 57 84  1 34.04 24.09 230.8 c 61.92 

CDC Limerick 64 85  1 32.73 25.08 217.2 c 61.83 

CDC Spruce 68 84  1 32.06 23.99 259.8 c 62.45 

N13073-19 64 77   2 35.49 24.68 272.9 b 62.10 

LSD 11.2  5.389  12.73 1.04  17.60   0.86 

CV% 12 4.40   2.9 4.7 0.9 

P-value 0.531   <0.953 0.06 < 0.001 0.355 

zTKW= Thousand Kernel Weight; Check Variety: CDC Limerick 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 

Lodging: 1 = erect; 9 = flat 
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RVT Soybeans 

Height, days to maturity, yield and quality of RVT soybeans in Fort Vermilion are presented in 

Table 12. Yield of the 25 soybean cultivars was significantly different (P < 0.05). However,  

frost and several snow falls before harvest contributed to the low yields of soybean cultivars.  

 

Table 12. Height, Days to Maturity, Yield and Quality of RVT Soybeans in Fort Vermilion 

Cultivar Height 

 (cm) 

Days to 

maturity  

Yield (bu/ac) Oil (%) Protein 

(%) 

PR110212Z046 46 148  2.82 k-o 15.69 36.31 

PR110187Z017 52 147  2.52 mno 15.12 37.85 

Dinero  48 146  2.39 no 14.61 34.86 

Akras  55 146  2.98 k-n 13.65 32.02 

PV 15S0009 54 145  3.74 j 14.66 34.57 

Dugaldo  48 144  2.29 o 15.59 33.34 

Maxus 52 144  2.33 o 14.78 35.22 

Mcleod 50 143 3.22 jkl 14.62 34.18 

Devo  46 141  3.43 jk 15.67 34.74 

DKB0009-89 54 141  3.20 jkl 14.61 34.67 

Sunna  48 141  2.64 l-o 14.73 33.49 

DKB0005-44 48 140 3.01 klm 14.29 33.04 

Nocoma  52 139  8.84 h 13.78 35.00 

Karpo  49 137  7.04 i 13.98 36.05 

NSC Watson  40 137  9.84 g 15.84 34.45 

Amirani  44 137  20.69 c 15.48 34.29 

Siberia 46 136  2.89 k-o 15.06 33.52 

NSC Leroy  52 135  9.69 g 14.37 36.88 

V EXP 19-S1 44 135  11.00 f 15.63 32.66 

Torro  66 135  10.02 g 14.43 34.84 

Varuna  39 132  21.36 b 14.38 34.80 

S003 41 130  22.06 a 15.60 32.08 

NSC EXP 0005 40 129 9.07 h 14.97 34.43 

S0009 52 129  20.05 d 16.29 34.67 

S0007 38 128  12.01 e 15.55 33.35 

LSD 13.8  0.6   

CV% 20.4 1.1 5.5   

P-value 0.065  <.001   
zTKW= Thousand Kernel Weight; Check Variety: Mcleod 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD)   Lodging: 1 = erect; 9 = flat 
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RVT Faba Beans 

Height, days to maturity, yield and quality of RVT faba beans in Fort Vermilion are presented in 

Table 13. Protein, thousand kernel weight and bushel weight of the six faba beans cultivars was 

significantly different (P < 0.05). Early frost contributed to the low yields of faba beans 

Table 13. Height, Days to Maturity, Yield and Quality of RVT Faba beans in Fort 

Vermilion 

Cultivar Height 

(cm) 

Days to 

maturity  

Lodging Yield 

(bu/ac) 

Protein 

(%) 

TWK 

 (g) 

Test 

weight 

(Ib/bu) 

CDC219 60 124 1 32.01 28.51 ab 445.1 b 60.90 a 

DL Tesoro 70 125 1 45.09 28.25 ab 596.9 a 60.50 a 

Fabelle 69 124 1 45.34 26.42 c 533.2 ab 61.00 a 

LG Cartouche 69 125 1 54.37 29.07 a 580.5 a 61.35 a 

Malik 69 123 1 29.32 26.90 c 618.8 a 57.65 b 

Snowbird 67 124 1 36.15 27.91 b 464.9 b 58.05 b 

LSD 31.7   24.237 0.876 105.37 1.02 

CV% 31.7 1.2  40.4 2.1 13.1 1.1 

P-value 0.980   0.285 <.001 0.01 <.001 

zTKW= Thousand Kernel Weight; Check Variety: Snowbird 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 

 

                 Faba bean plot at Fort Vermilion, 2019 
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“Ultra Early” Planting and Seeding Rate Demonstration with Spring Hard Red Wheat  

Wheat (Triticum aestivum L.) is an important grain crop in western Canada. According to the 

Alberta Wheat Commission, approximately 8.5 - 9 million tonnes of wheat are produced on more 

than 7 million acres every year in Alberta. This shows that growers are constantly striving to 

produce more grain per unit area of land. In addition, crop researchers are endeavoring to find 

better yielding crop varieties and better rotations and cultural methods which will help the 

farmers produce more grain. These researchers have made great progress in the improvement of 

wheat production, and in recent years’ wheat growers have had the opportunity to choose a 

variety from several different types. Some of the varieties differ considerably in plant 

characteristics and yielding ability. These differences in plant characteristics and yield ability 

often raises questions relative to certain cultural practices.  

Variation of agronomic management practices such as seeding dates and seeding rates have a 

significant influence on grain yield and quality. There is therefore an interest among agronomists 

and farmers to exploit the relationship between crop yield and seeding rate to maximize grain 

yield in cereals (Beres et al., 2012). The optimization of the seeding rate is considered one of the 

major factors determining the ability of the crop to capture resources (Lloveras et al., 2004), and 

best decisions need to be made.  

Seeding date is an important part of integrated crop management systems. Early seeding allows 

crops to establish before weedy species, especially if control methods such as tillage or herbicide 

applications are used prior to seeding (Lenssen, 2008). Alberta Agriculture and Forestry 

indicates 20oC as the optimum soil temperature to seed. However, most studies and crop 

insurance refer to dates over soil temperatures that is May 10, for cereals. Smith et al. (2006) 

reported that seeding wheat in April near Lethbridge, Alberta, had a $11 ac-1 advantage over 
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seeding wheat in May of the same year. In recent years, there is opportunity to get on land 

earlier, a trend we expect to continue. Growing degree day requirements are increasing for wheat 

that is longer days to maturity for new higher yielding varieties. 

“Ultra early” seeding provides many benefits including capturing of early season moisture, early 

canopy closure to improve to improve radiation use and weeds competitive ability, and 

avoidance of temporary dependent pests such as wheat midge, wheat stem sawfly etc. On the 

contrary, studies have shown that ultra early seeding leads to loss of crop stands to freezing, 

doubling of seed and labour input cost etc.  

Limited studies in the Peace Region of Alberta make it prudent to evaluate the effects of cultivar, 

seeding date (based on temperature), and seeding rate on spring wheat. 

The objective of this study was to determine the effects of seeding rate and seeding date (ultra 

early and regular) of AAC Brandon and AAC Connery on grain yield and quality in northern 

Alberta. 

 

Materials and Methods 

The trial was conducted at MARA Research Farm in Fort Vermilion (SE-23-108-13-W5). The 

pre-seeding soil test was conducted and fertilizer applied according to the soil test 

recommendation. AAC Connery and AAC Brandon were ultra early seeded at three different rate 

(200, 300 and 400 viable seeds/m2) at a temperature of 3oC on April 26, 2019. The wheat 

varieties were seeded with a 6-row Fabro plot seeder on 7.5 m2 spaced 20 cm apart to a depth of 

5 cm. The wheat varieties at different rate (200, 300 and 400 viable seeds/m2) were again seeded 

13 days later (May 9, 2020) at a temperature of 12oC with same seeder and at same depth. Urea 
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46-0-0 at 80 lb/ac, 60 lb/ac 11-52-0 and 40 lb/ac of 0-0-60 were side-banded during seeding. 

Infinity® was applied post seeding at 0.336 L/ac. The experimental design was randomised 

complete block (RCBD) with four replications. The treatments were: (i) AAC Brandon at 200 

seeds/m2, (ii) AAC Brandon at 300 seeds/m2, (iii) AAC Brandon at 400 seeds/m2, (iv) AAC 

Connery at 200 seeds/m2, (v) AAC Connery at 300 seeds/m2, (vi) AAC Connery at 400 seeds/m2. 

Wheat were harvested with Zurn 150 plot combine harvester on September 3 for ultra early 

seeded and September 11, for regular seeded. 

Results 

The effect of cultivar, seeding rate, and seeding date on spring wheat in fort vermilion are 

presented in Table 1. 
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Table 1. Effects of Cultivar, Seeding Rate, and Seeding Date on Spring Wheat in Fort 

Vermilion 

Cultivars (C) Height 

(cm) 

Days to 

maturity 

Yield 

(Bu/ac) 

Protein 

(%) 

TKW  

(g) 

Test 

weight 

(Ib/bu)  

AAC Brandon 69.00 104 54.06 a 15.73 35.6 59.84 

AAC Connery 71.00 102 46.19 b  16.13 35.0 58.64 

P value  0.273 0.073 0.044 0.182 0.494 0.274 

LSD 4.0 2.0 7.67 0.598 1.69 2.74 

CV% 9.9 3.3 26.30  6.40 6.40 

-----------------------------------------Seeding Date (D)-------------------------------------------------- 

Ultra early 70 106 a 42.30 b 15.52 b 34.00 b 69.58 

Regular 71 100 b 57.95 a 16.35 a 36.60 a 78.52 

P value  0.444 <0.001 0.001 0.004 0.001 <.001 

LSD 4.1 1.0 6.536 0.558 1.510 0.809 

CV% 9.9 1.7 22.40 6.00 7.40 1.90 

-------------------------------------Seeding Rate (R) (seeds/ m2)---------------------------------------- 

200  72 103 48.98 15.73 35.0 59.15 

300 70 104 51.32 16.09 35.0 59.90 

400 69 103 50.09 15.97 35.90 59.26 

P value  0.667 0.761 0.893 0.614 0.635 0.993 

LSD 5.0 2.5 13.898 1.072 3.030 4.978 

CV% 10.0 3.4 27.50 6.70 8.50 8.50 

       

C x D 0.989 0.119 0.92 0.309 0.029 0.15 

C x R NS NS NS NS NS NS 

D x R NS NS NS NS NS NS 

C x D x R NS NS NS NS NS NS 

zTKW= Thousand Kernel Weight;  

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 

 

Cultivar was the most significant non-environmental factor in the study. Although there was no 

significant difference in height, days to maturity and protein concentration between the cultivars, 

AAC Connery was 2 cm taller, matured 2 days earlier and higher protein than ACC Brandon. 

However, AAC Brandon yielded greater (P = 0.04) than ACC Connery. This agrees with several 

studies in western Canada. According to the Alberta Seed guide, ACC Connery yielded less than 
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AAC Brandon, but matured earlier, taller and produced higher protein concentration compared to 

AAC Brandon. 

It was also observed that the regular seeding date of both cultivars resulted (P < 0.001) in earlier 

maturity, higher yield, protein and TKW than the ultra early seeding date. The current study 

disagrees with several studies in western Canada (Larter et al. 1971; McKenzie et al. 2011), that 

cereals yielded highest at the earliest seeding date and crops exhibited linear decreases in yield 

with later seeding dates. The fact that all the studies were conducted in the southern part of the 

prairies suggests that seeding date effects on wheat grain yield were highly dependent on the 

environmental conditions later in the growing season. The spring frost reduced plants stand of 

ultra early seeding compared to the regular seeding thereby influencing wheat yield and quality. 

This suggests that the upper Peace Region of Alberta has the highest potential for later or regular 

seeding when temperature is at or above 10oC. 

There was no significant difference among the three-seeding rate on all parameters measured. 

This agrees with an earlier study by Larter et al. (1971), who found that increased seeding rate 

produced similar grain protein concentration. According to Smith et al. (2006), appropriate 

seeding rates are only a single facet of often complicated integrated crop management systems. 

The researchers suggested that the influence of higher seeding rates can be enhanced by 

managing seeding date, pesticide use and rates, fertilizer applications, and residue management 

to optimize production and economic return. This suggests that seeding date could not have 

enhanced the higher seeding rate on grain yield and quality.  

There was a significant interaction between cultivar and seeding date on TKW. This was because 

of greater TKW observed for regular seeding date than ultra early seeding date for both cultivars. 

In conclusion, seeding date is generally considered to have a greater impact on the overall yield 
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and quality of a crop species than seeding rate, especially in (Fort Vermilion) western Canada 

where the length of the growing season is a limiting factor. 
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Response of Peas to Rate of Monoammonium Phosphate and Seed Safety in Northern 

Alberta 

 

Crop production in western Canada is being diversified to include high-protein pulse crops. The 

pulse crops showing the greatest potential include pea (Pisum sativun L.), lentil (Lens culinaris 

Medikus) and faba bean (Vicia faba L.). Field pea cultivation has increased dramatically in the 

Peace Region of Alberta in the past decade. The crop is well adapted to this region, where it is 

grown as a nitrogen-fixing cash crop that provides a break in cereal-based crop rotations.  

Phosphorus is an important plant nutrient required for field pea production on the Canadian 

prairies. According to Barker (2016), P promotes the development of extensive root systems and 

vigorous seedlings for good nodule development. Phosphorus also plays an important role in the 

nitrogen fixing process and in promoting earlier, more uniform maturity. However, limited 

studies exist on the rate of P response of peas.  

In addition, pre-emergence rotting of pea seed can be a major cause of stand establishment 

problems. In the northern prairies, pythium seed rot and seedling damping-off are major factors 

limiting the production of field pea in some years (Hwang and Chang, 1989). With repeated 

cultivation of field pea, the incidence and severity of seedling and root diseases are expected to 

rise as populations of Pythium spp. increase. Root diseases caused by Pythium spp. also reduce 

nodulation and nutrient utilization of the field pea crop, resulting in decreased yield and quality 

(Xi et al. 1995). Use of fungicide and/ or insecticide seed treatments is common in regions where 

pythium injury occurs on pea. 

The objectives of the trial are (i) to determine the responsive of seed treatment to plant stand and 

yield, (ii) to determine the responsiveness of CDC Meadow yellow pea yield and quality to 

monoammonium phosphate (MAP) rate. 
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Material and Methods 

The trial was conducted at MARA Research Farm in Fort Vermilion (SE-23-108-13-W5). Prior 

to seeding, soil test was conducted to help apply the right fertilizer in the right amount. The pre-

seeding soil test data is summarized in Table 1. Cleanstart glyphosate and Aim were applied as 

pre burn at 500 ml and 15 ml/ ac, respectively. Seeding rates of CDC Meadow yellow pea were 

based on target plant density, thousand seed weight (TSW) and germination rate. CDC Meadow 

yellow pea were treated with Cruiser Maxx Vibrance (15 ml/ 10 kg of seeds) prior to seeding (88 

plants/ m2) on a 7.5 m2 with a 6- row Fabro plot seeder spaced 20 cm apart to depth of 1.5 inch.  

Meadow yellow peas were inoculated with Celltech granular at 5 Ib/ac. MAP was seed paced 

during seeding. The experimental design was randomised complete block (RCBD) with 3 

replications. The treatments were: (i) 0 MAP with insecticide, (ii) 15 Ibs MAP with insecticide, 

(iii) 15 Ibs MAP without insecticide and (iv) 30 Ibs MAP with insecticide. Plant stand was 

assessed three to four weeks after seeding by counting the number of seedlings in two separate 1 

m sections of crop row per plot. Meadow yellow pea nodules score (plant and growth vigour, 

nodule colour/number, and nodule position) were assessed (3 plants per plot) during the early 

flowering stage to capture peak nodulation. Harvesting was done with Zurn 150 plot combine 

harvester on September 23, 2019. 
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Table 1. Pre-Seeding Soil Test Data   

 

 

 

 

 

 

   

  

 

 

 

 

 

 

 

Sampling depth (Inch) 0-6 6-12 

Organic matter (%) 2.3 1.2 

Cation exchange capacity 

(meq/100 g) 

9.8 12.2 

pH  6.1 7.6 

Nitrate (Ib/ac) 11 9 

Phosphorus (Ib/ac) 86 22 

Potassium (Ib/ac) 252 154 

Calcium (Ib/ac) 2260 3560 

Magnesium (Ib/ac) 340 730 

Sulphur (Ib/ac) 13 92 

Sodium (Ib/ac) 30 58 
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Table 2. Effects of rate of MAP and Seed Safety On Plant Stand, Nodulation, Yield and 

Quality 

Rate of MAP Plant 

stand (m2) 

Nodule 

score 

Lodging Yield 

(Bu/ac) 

Protein 

(%) 

TKW 

(g) 

Test 

weight 

(Ib/bu) 

0 Ibs MAP 86 a 9.4 b 4 66.8 c 22.43 179.5 60.0 

15 Ibs MAP 79 a 11.4 a 3 74.6 b 22.80 178.5 60.5 

30 Ibs MAP  62 b 12.1 a 3 81.3 a 22.54 180.7 60.2 

P value 0.001 0.001  0.001 0.883 0.644 0.55 

LSD 7.49 1.02  4.11 1.591 8.48 0.86 

CV 5.8 4.9  3.2 3.7 2.9 0.8 

-------------------------------------------------Seed Safety--------------------------------------------------- 

Treated seeds 76 11.2  74.7 22.64 179.57 60.13 

Untreated seeds 80 11.0  73.1 22.66 176.33 60.63 

P value 0.57 0.406  0.700 0.972 0.33 0.100 

LSD 15.56 1.597  8.96 1.17 7.10 0.613 

CV 13.6 9.7  8.1 3.5 2.7 0.7 

MAP x Seed 

safety 

NS NS  NS NS NS NS 

zTKW= Thousand Kernel Weight;  

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD) 

 

 

Results  

The fact that soil tests had 20 lbs/ac of nitrate (nitrogen) in the top 12 inches indicates that no 

additional nitrogen is needed with the CDC Meadow yellow pea crops for nitrogen fixation. 

Plants stand were greater (P < 0.001) for no seed placed MAP compared to 30Ib seed placed 

MAP as shown in Table 2. This suggests that peas are sensitive to seed placed MAP. This could 

be due to osmotic effect, relatively low soil moisture levels at seeding. 

The nodule score of 9.4 recorded for no MAP compared to the other treatments of 11.4 to 12.1 

shows that nodulation was less effective when no MAP was applied which could lower N 
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fixation. This agrees with earlier report by Barker (2016) and Saskatchewan Pulse Growers 

(2017), that phosphorus promotes vigorous seedlings for good nodule development.  In addition, 

it was observed that increasing the rate of MAP from 15 Ib to 30 Ib increased grain yield. This 

suggests that increasing rate of P has positive response to nodulation and yield.  

There was no significant difference observed between seed treated and untreated seeds. This 

could be due to the low values of no MAP insecticide treatment observed in all parameters 

measured thereby skewing the data. Many factors including history of P fertilization at 

recommended rates, rotational cropping and current P fertilizer rate could have masked the 

effects of seed treatment on the parameters measured. 
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Response of Canola to Seven Sulphur Fertilizer in Northern Alberta  

Sulphur is the third most limiting nutrient on the Canadian prairies after N and P. According to 

Doyle and Cowell (1993), it is estimated that sulphur deficiencies limit crop production on 

approximately 11 million hectares of cultivated prairie soils. Canola (Brassica napus L.), a high 

protein oilseed crop, has particularly high requirements for sulphur (Jackson 2000).  

Studies have shown that sulphur can be released from soil organic matter by the process of 

mineralization. However, in most prairie soils, sulphur released from mineralization may not be 

enough in an S deficient soil. Additional sulphate application in the form of rapidly available S 

or elemental sulphur. Sulfur sources include completely soluble ammonium and potassium 

sulfate, liquid ammonium thiosulfate, and gypsum (calcium sulfate) which is slightly soluble, 

and insoluble elemental S that must be oxidized to sulfate to be plant available. 

Sulphur oxidation is primarily due to microbiological processes, so the rate of S conversion to 

sulphate will be increased by changes in soil temperature, moisture, aeration, and pH that 

enhance microbiological activity (Bettany and Janzen 1984). Hence, spring-applied elemental 

S may not be readily available to satisfy the S requirements of the crop. 

The objective of the trial was to evaluate the responses of canola to seven sulphate fertilizer 

treatments. 

  

Materials and Methods  

The trial was conducted at MARA Research Farm in Fort Vermilion (SE-23-108-13-W5). Prior 

to seeding, soil test was conducted to help apply the right fertilizers in the right amount. The pre-

seeding soil test data is summarized in Table 1. 
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Table 1. Pre-Seeding Soil Test Data in Fort Vermilion 

Sampling depth (Inch) 0-6 6-12 

Organic matter (%) 2.3 1.2 

Cation exchange capacity 

(meq/100 g) 

9.8 12.2 

pH  6.1 7.6 

Nitrate (Ib/ac) 11 9 

Phosphorus (Ib/ac) 44 16 

Potassium (Ib/ac) 252 77 

Calcium (Ib/ac) 2260 3560 

Magnesium (Ib/ac) 340 730 

Sulphur (Ib/ac) 13 92 

 

Cleanstart glyphosate and Aim at 0.5 L/ ac and 0.015L/ ac, respectively were applied as pre-

burn. Invigor L252 hybrid canola (80 plants/ m2) was seeded with a 6-row Fabro plot seeder 

spaced 8 inches (20 cm) apart on May 27, 2019. The experimental design was randomized 

complete block with four replications. All the plots were fertilized with 100 lb/ac N, 60 lb/ac P, 

40 lb/ac K and 20 lb/ac S. The non sulphur fertilizer sources were urea, monoammonium 

phosphate and muriate of potash were applied outside the seed row. The 20 lb/ac sulphate came 

from 6 different sources (Table 2) and a control treatment (no sulphur applied). The granular 

fertilizers (treatment fertilizers) were placed in seed row, while the liquid fertilizers were 

dribbled and worked into the soil before seeding. ATS was applied 4 days before seeding to 

avoid burning of seeds. 
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Table 2. Nutrient analysis (% weight) of sulphate fertilizers 
 

Fertilizer Name Referred as  Analysis N-P-K-S 

Phosphorus MST PhosMST SGF 8-43-0-22 

MicroEssentials 

S15 

MES15 13-33-0-15 

Potash MST PotashMST 0-0-43-13 

Ammonium 

sulphate 

AMS 21-0-0-24 

LiquidMST LiquidMST 5-0-0-42 

Ammonium 

thiosulfate 

ATS 12-0-0-26 

 
 

 Leaf chlorophyll concentration was measured with CCM-200 plus (Opti-Sciences) from 3 

randomly selected plants. The same leaves that were used for the chlorophyll measurements were 

sent to A & L Laboratory (London, Ontario) for nutrient content analysis. Plant height was 

measured at physiological maturity from three plants. Reglone was applied at 0.85 L/ac at late 

ripening stage and harvested on Oct. 23, 2029, with Zurn 150 plot combine harvester. FOSS 

Infratec Sofia was used to determine grain oil content. Genstat 12 analysis of variance model was 

used to analyze the data. 
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Green Manure and Termination Methods On Oats Yield & Quality in Fort Vermilion 

Legume-based green manure crops are central to successful organic grain production. It is known 

that one major challenge facing organic farmers in the Canadian prairies is the potential depletion 

of minerals reserves such as nitrogen. Nitrogen is one of the major nutrients needed for crop growth 

and development and is required for several functions within the plant. Nitrogen is used in the 

production of high quality protein-rich food and is a key component of amino acids, which are 

used to assemble proteins and nucleic acids.  

It is prudent for a producer to understand the benefits of green manure crops before selecting a 

crop and the management techniques that works best for them. Many crops can be used as green 

manures: annual species such as pea, lentil, chickling vetch, buckwheat, soybean, oilseed radish 

and faba bean; biennial species such as sweet clover and red clover; and perennial species such 

as alfalfa and white clover. Sweet clover is common, and alfalfa, pea, lentil and chickling vetch 

are also widely used. 

Green manure contributes N to the soil via N fixation associated with legumes which enhances 

yield and N uptake of subsequent grain crop. Green manure crops break disease cycles and 

compete with weeds. They may also provide habitat for beneficial insects, such as parasitic wasps, 

and produce chemicals that interfere with weed growth. Green manure crop with deep tap roots 

such as alfalfa improves soil aeration and break up compacted soils as they create spaces and 

channels as they grow. In addition, green manure residues incorporated into the soil decomposes 

to release nutrients to subsequent crops. Despite these advantages, many producers may hesitate 

to use them. This is due to costs associated with seeds, inoculants, fuel and machinery, and 

management in the year the green manure is sown, but no income from the field. 
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Residual effects of grain legumes have been evaluated in the Canadian prairies, however limited 

data is available on the green manure and different termination methods in the Peace Region of 

Alberta. In order to make a recommendation to organic farmers in Mackenzie County, it is prudent 

to evaluate three different annual legumes yellow pea, faba bean and soybean under two 

termination methods (winterkill or plough down) and its effects on oat yield and quality. 

The objectives of this study are (i) to determine nitrogen contribution of HGI SSNS-1 faba bean, 

CDC Canary yellow pea and CDC Leroy soybean as green manures; (ii) to compare plough 

down and winterkill and determine their effect on yield and quality of the following crop 

 

Materials and Methods 

The experiment was established at Fox Lake, Alberta, which is representative of the Grey soil zone 

of the Canadian Prairies. The experimental design was randomized complete block (RCBD) in a 

split plot arrangement (three replicates) with grain legume crop (green manure) as the main plot 

and termination treatments as the sub-plot. The grain legume crops; HGI SSNS-1 faba bean, CDC 

Canary yellow pea and CDC Leroy soybean were seeded on a certified organic field near Fox Lake 

(NE-2-108-12-W5) on July 19, 2018, using 6-row Fabro plot seeder spaced at 20 cm apart. 

Granular inoculant (Rhizobium leguminosarum) was applied to CDC Canary yellow peas and HGI 

SSNS-1 faba bean at 5 Ib ac-1. CDC Leroy soybean was not inoculated because it required a 

specific rhizobium which was unavailable at the time of seeding. The plot area was 7.5 m2. HGI 

SSNS-1 faba bean and CDC Canary yellow pea were mowed and incorporated into the soil at 

flowering stage of production. Prior to seeding in Spring 2019, soil samples were taken at two 

different depths (0-6 and 6-12 inch) to assess nutrient levels. AC Morgan oat was seeded at 250 

plants/ m2 on May 27, 2019, using 6 row Fabro plot seeder spaced at 20 cm apart to a 3.8 cm depth. 
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The treatments were; (i) control, (ii) CDC Leroy soybean (winterkill), (iii) CDC Canary yellow 

pea (plough down), (iv) HGI SSNS-1 faba bean (winterkill), (v) HGI SSNS-1 faba bean (plough 

down) and (vi) CDC Canary yellow pea (winterkill). Oats were harvested using Zurn 150 plot 

combine harvester on October 3, 2019. Soil samples were collected post harvest to assess change 

in nutrient levels. Test weight and protein were determined using NIRS technology (Foss Infratec). 

Data was analyzed using Genstat 12 version. 

 

Results and Discussion 

Soil tests results prior to seeding and post harvest at 0-6 inch is presented in Table 1. The monthly 

weather data are presented in Table 2. The oats yield and quality data are presented in Table 3. 

Table 1: Soil Nutrient Levels of three Green Manures Pre-Seeding and Post Harvest 

Treatment Pre-seeding Post-harvest 

OMy 

(%) 

NO3-N 

(Ib/ac) 

S 

(Ib/ac) 

OM  

(%) 

NO3-N 

(Ib/ac) 

S 

(Ib/ac) 

Control 3.9 43 14 5.1 4 134 

HGI SSNS-1 faba bean 

(Plough down) 

5.0 23 52 4.1 4 58 

CDC Canary yellow pea 

(plough down) 

3.0 45 16 4.8 4 66 

HGI SSNS-1 faba bean 

(winterkill) 

5.0 23 52 4.6 2 76 

CDC Canary yellow pea 

(winterkill) 

3.0 45 16 3.7 2 80 

CDC Leroy soybean 

(winterkill) 

4.2 20 61 3.7 4 66 

yOM= organic matter; S=Sulphur.; Soil samples at 0-6 inch 
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Oat yields differed (P = 0.05) between treatment by termination methods interaction. HGI SSNS-

1 faba bean and CDC Canary yellow pea ploughed down had greater yields (P < 0.001) compared 

to control and soybean terminated by winterkill. Termination by plough down had greater yield (P 

= 0.03) compared to winterkill termination. 

However, protein, TKW and bushel weight were similar (P > 0.05) between treatments by 

termination methods interactions, treatments and termination methods.  

 

Table 2: Monthly Mean Temperature and Total Precipitation   

Month Mean temperature 

(OC) 

Total precipitation 

(mm) 

May 10.9 2.8 

June 14.8 63.1 

July 17.1 14.3 

August 14.2 63.1 

September 22.5 50.2 

October 1.5 17.5 

Mean/ Total 13.5 216.9 
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Table 3: Effects of Green Manures and Termination methods on Yields and Quality of Oats 

Treatments Yield 

(Bu/ac) 

Protein 

(%) 

TKWy 

(g) 

Test weight 

(Kg/hL) 

Control 119.5 b 11.0 40.5 57.8 

HGI SSNS-1 faba bean  132.5 a 11.9 40.6 58.5 

CDC Canary yellow pea 131.5 a 11.5 40.5 58.1 

CDC Leroy soybean 99.5c 11.4 41.1 58.4 

LSD 9.77 0.98 3.74 0.72 

P <0.001 0.447 0.99 0.45 

 

--------------------------------------------Termination Method------------------------------------ 

Plough down 132.0 a 11.3 40.7 58.3 

Winterkill 116.7 b 11.5 40.4 58.2 

LSD 13.18 0.66 2.29 0.55 

P 0.03 0.629 0.93 0.81 

Treatment  x Termination methods 0.05 0.71 1.98 0.68 

yTKW = Thousand kernel weight 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD). 

 

CDC Canary yellow peas had the highest N compared to the other green manures prior to seeding 

oats. According to the Alberta Agriculture, faba bean does not fix very good amount of N when 

accessibility to moisture is less than 203 mm. This explains why HGI SSNS-1 faba bean fixed 22 

Ib N ac-1 lower than CDC Canary yellow peas because growing season precipitation was less than 

200 mm in 2018. According to Fleury (2017), soybean fixes low amount of N when single 

inoculation is applied on fields that have no prior history of soybean production. This is because 

soybean is a high nitrogen user which requires rhizobium Bradyrhizobium japonicum, a non-native 

species for adequate nodulation and N fixation. Double inoculation (seed-placed plus soil placed 

inoculant at recommended rate) and fields of previous soybean production improves nodulation 
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and N fixation. The fact that no inoculate was applied to soybean and no history of soybean rotation 

explains why the current study had lower N fixation. 

 

In addition, the fact that the control had 43 Ib N ac-1 prior to seeding oats suggests that soil N was 

adequate to adversely impact nodulation and N fixation. This could also explain why CDC Leroy 

soybean and HGI SSNS-1 faba bean had lower N fixation compared to the control. For fields 

where soil test nitrogen is below 15 Ib ac-1, and above 35 Ib ac-1 nitrogen fixation process are 

negatively impacted. A target of 25-35 Ib N ac-1 in the field prior to seeding is recommended for 

a good nodulation and fixation in western Canada (Fleury, 2017; Saskatchewan Pulse Crops, 

2017).   

 

The poor stands of soybean winterkill treatment skewed the oats yield data. Although no data from 

soybean plough down, there would have been no significant difference between soybean plough 

down and winterkill. This is evident in the faba bean and yellow pea treatments where the plough 

down had greater yield than winterkill but no significant difference. In summary, there would be 

no significant difference between termination methods on oats yield if soybean had additional 

plough down treatment.  

 

Biomass yield of Morgan oats were similar between CDC Canary yellow peas and HGI SSNS-1 

faba bean but not the soybean or control treatment. This suggests that management of green 

manures had significant effects on oats yield compared to legume species. Green manures 

terminated by ploughing had greater oats yield than winterkilled green manures. This suggests that 

green manures mowed and incorporated into the soil had plant-available nitrogen rapidly released 

compared to termination by winterkill. Decomposition and nitrogen mineralization occurred more 
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rapidly when the terminated green manure is in contact with the soil, where the microorganisms 

involved in the decomposition process reside. This was beneficial to the oats to make use of the 

readily available nitrogen. On the other hand, green manures terminated by winterkill and left on 

the soil surface are not accessible to microorganisms, and so tend to decompose more slowly. This 

is because microbial activities are limited by cold weather. Oats therefore could not utilize nitrogen 

in spring for growth and production due to slow decomposition and mineralization of green 

manures. The easy accessibility of readily available plant nitrogen by oats seeded on ploughed 

down green manure treatment produced greater yield than the winterkill green manure treatments. 

 

In conclusion, this study provided preliminary evidence that not all green manure options are as 

productive as others in Mackenzie County, Alberta. Therefore, organic farmers should seek to 

find out which options are suited to their soil types, climatic conditions, costs or options which 

generally have greater productivity of biomass. Although perennial forage legumes such as 

alfalfa (100-250 Ib N ac-1) is a better choice compared to grain legumes as green manures, faba 

bean (80-160 Ib N ac-1), field peas (50-150 Ib N ac-1), soybean (40-140 Ib N ac-1), chickling 

vetch and lentils (30-120 Ib N ac-1) are mostly grown by farmers in western Canada 

(Saskatchewan Pulse Crops, 2017). Faba bean has high seeding costs due to its large seeds but 

fix most nitrogen compared to yellow pea and soybean provided precipitation is 203 mm and 

beyond. Slower and lower growing green manures, like lentil, may not be as competitive against 

weeds. Peas are good options but higher seed cost than other options. The best crop for green 

manuring has low production costs (seeds, inoculants etc.) but still fixes adequate nitrogen to 

meet the requirements for the following crops. In addition, if seeded late, green manure could be 

terminated by frost, thus saving on termination costs. 
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Weeds Suppression, Crop Yield and Cost-Benefits Analysis of Companion Cropping in 

Northern Alberta 

Reduced input costs and diversification of market opportunities are some of the main forces 

behind the growth of organic farming in western Canada. However, two main challenges organic 

farmers face in western Canada and elsewhere apart from potential N depletion are diseases and 

weed suppression. Weeds are one of the greatest limiting factors to efficient crop production. 

Conventionally, organic farmers have used tillage practice to control weeds, but this method has 

been shown to cause soil erosion and leads to poor soil structure. One of the most important 

alternative methods used instead of chemical herbicide (prohibited in certified organic 

production) and conventional tillage is cover and companion crops’ application which is a major 

factor in regenerative agriculture.  

Where fertilizer N is limited as in organic production, biological nitrogen fixation is the main 

source of nitrogen. Compared to mono-cropping, companion cropping and intercropping are 

known to enhance the use of available resources, and increase yield and stability of crops. 

Companion cropping is growing two or more crop species in close proximity for cultural benefits 

such as pests and weeds control or higher yield (Cunningham, 1998), whereas intercropping is 

growing of two or more crops in close proximity to promote beneficial interactions such as 

higher yield or insurance between them (Wszelaki and Broughton, 2012). On other words, 

companion cropping focuses on cultural benefits whereas intercropping focuses on spatial 

arrangement. Both cropping systems can take many forms: annuals with annuals, annuals with 

perennials, perennial mixtures, mixtures of species or varieties. They can be used for forages, 

grain, cover crops, and green manures, oil seed crops etc.  

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/herbicide
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/conventional-tillage
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/sustainable-agriculture
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Benefits of companion cropping includes providing more diversity both above and below ground 

which benefits the entire agroecosystem. A companion crop has the potential benefit of 

providing soil erosion protection, increasing competition with weeds, disease suppression and 

providing an economic return. According to Vilich-Meler (1992), barley's main pathogen 

Erysiphe graminis f.sp hordei was significantly reduced, in some cases the reduction was 

equivalent to fungicide applications when grown in companion with oats. ln the wheat and rye 

mixtures of the study, Puccinia recondita f.sp. tritici on wheat and Rhynchosporium secalis on 

rye were significantly lower than in pure stands of the crops. A study conducted in Denmark by 

Jensen et al. (2005) found that when barley is intercropped with pea, faba bean, or narrow-leaved 

lupin (Lupinus angustifolius L.), disease severity was reduced by at least 20% in all of the 

mixtures compared to the pure stands. The legumes form an association with rhizobium bacteria 

to fix nitrogen which is utilized by cereals to improve protein content. The cereals on the other 

hand reduces weeds pressure at the early stages of growth since lentils compete poorly against 

weeds.   

In addition, companion cropping of canola with barley is known to reduce flea beetles and 

diamondback moth to the canola. Companion or intercropping is known to reduce the risk of 

severe pest and disease problems. Example insect pests or disease-causing microbes may have a 

harder time finding their preferred plant to eat or infect when two or more crops are seeded on a 

field. In chickpea-flax intercropping, flax may slow the spread of Ascochyta blight, a serious 

disease of chickpeas by altering crop canopy and improve airflow. Companion cropping of 

legumes such as peas, lentils, chickpea, or alfalfa with cereals such as wheat, barley and oats can 

be effective in improving fertility. 



 44 

 

Companion cropping provides numerous benefits and synergies, however, limited research has 

been conducted on the feasibility of grain companion cropping, especially that of organic 

farming. In addition, there is limited data on companion cropping of oilseeds, legumes and cereal 

crops in the Peace Region of Alberta.  

The objectives of this study are (i) to evaluate the feasibility of companion cropping of CDC 

Plava flax, AC Morgan oats, Impulse Red lentils with either Spirit River polish canola, SSNS-1 

Faba bean or Leader Kabuli chickpea; (ii) to determine the impact of companion cropping on 

weed competition and yield; (iii) to assess profitability of the practice 

 

Materials and methods 

The experiment was established at Fort Vermilion, Alberta, which is representative of the Grey 

soil zone of the Canadian Prairies. The experimental design was randomized complete block 

(RCBD) with four replications. Prior to seeding, soil samples were taken to assess the nutrient 

levels and pH, and a conservative tillage was practiced on the fallow. CDC Plava flax (900 

plants/m2), AC Morgan oats (250 plants/m2), Impulse Red lentils (131 plants/m2) were seeded to 

a seeding depth of 1.9, 5.1 and 1.9 cm, respectively. Seeding rate of CDC Plava flax, AC Morgan 

oats, and Impulse Red lentils were reduced to 60% in companion with Spirit River polish canola 

(80 plants/m2 at 1.3 cm), SSNS-1 Faba bean (44 plants/m2 at 6.4 cm) or Leader Kabuli chickpea 

(55 plants/m2 at 5.1 cm) in a mixed row (MARA’s seeder only seeds in mixed row). Granular 

inoculant (Rhizobium leguminosarum) was applied to Impulse Red lentils and HGI SSNS-1 faba 

bean at 5 Ib ac-1. However, Leader Kabuli chickpea was not inoculated because it required a 

specific rhizobium which was unavailable at the time of seeding. The treatments were monocrop 

of CDC Plava flax, Impulse Red lentils and AC Morgan oats with either Spirit River polish 
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canola, SSNS-1 faba bean or Leader Kabuli chickpea as companion crop. The crops were seeded 

on May 29, 2019 on a 7.5 m2 plot each using 6-row Fabro plot seeder spaced 20 cm apart. 

Amount of weeds were determined in the middle row of seeded crops using a meter rule before 

flowering. The weeds samples were weighed using the balance and weight recorded. The crops 

were harvested using Zurn 150 plot combine harvester on October 9, 2019. Test weight and 

protein were determined using NIRS technology (Foss Infratec). Data was analyzed using 

Genstat 12 version. 

 

Results and Discussions 

The monthly weather data are presented in Table 1. The effects of companion crops on weed 

suppression, yield and quality are presented in Table 2. The costs in establishing companion 

crops are presented in Table 3, and cost-benefits analysis of companion crops is presented in 

Table 4. 

 

Table 1: Monthly Mean Temperature and Total Precipitation   

Month Mean 

temperature (OC) 

Total precipitation 

(mm) 

May 10.9 2.8 

June 14.8 63.1 

July 17.1 14.3 

August 14.2 63.1 

September 22.5 50.2 

October 1.5 17.5 

Mean/ Total 13.5 216.9 
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Table 2: Effects of Companion Crops on Weed Suppression, Yield and Quality 

Treatments Weeds 

(g/m2) 

Yield 

(Bu/ac) 

Protein 

(%) 

TKW 

(g) 

CDC Plava flax 259.8 a 29.1 b - - 

CDC Plava flax + Leader Kabuli 

chickpea 

105.9 b 31.3 a - - 

LSD 26.46 1.74 - - 

P < 0.01 0.04 - - 

AC Morgan oats 37.8 a 107.2  12.6 55.4 

AC Morgan oats + SSNS-1 Faba bean 8.1 b 102.9  12.9 55.7 

LSD 10.92 15.25 0.18 0.45 

P 0.003 0.63 0.51 0.72 

Impulse Red lentils 82.3  41.6  24.6  80.9  

Impulse Red lentils + Spirit River polish 

canola  

53.6 42.9  24.2 80.8 

LSD 22.97 1.58 0.41 0.27 

P 0.06 0.19 0.7 0.1 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD). 
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Table 3: Costs of Establishing Companion Cropping System 

 Flax Flax + 

chickpea 

Oats Oats + 

Faba 

Lentils Lentils + 

canola 

------------------------------------------------------ $/ acre--------------------------------------------------- 

Tillage  9.74 9.74 9.74 9.74 9.74 9.74 

Fabro plot seeder 18.49 18.49 18.49 18.49 18.49 18.49 

Seeds ($/ Ib) 1.05 1.60 0.68 1.18 0.20 11.0 

Inoculant ($/Ib) - - - 0.12 0.12 0.12 

Combine harvester 42.88 42.88 42.88 42.88 42.88 42.88 

Seed cleaning  & 

separation ($/Bu) 

14.51 21.95 53.63 72.07 20.76 30.01 

Total Costs  86.67 94.66 125.42 144.48 92.19 112.24 

 

Table 4: Cost-Benefits Analysis of Companion Cropping System 

Treatments Costs of crop 

establishment 

($/ac) 

Income 

$/ac 

Net income 

$/ac 

CDC Plava flax 86.67 b 342.80 b 256.10  

CDC Plava flax + Leader Kabuli chickpea 94.66 a 370.20 a 275.60  

LSD 0.83 18.52 17.66 

P < 0.001 0.04 0.09 

AC Morgan oats 125.40 b 290.00 164.20 

AC Morgan oats + SSNS-1 Faba bean 144.50 a 278.00 133.50 

LSD 9.67 42.3 31.63 

P 0.012 0.63 0.13 

Impulse Red lentils 92.19 b 8.30 b -83.9 b 

Impulse Red lentils + Spirit River polish 

canola  

112.24 a 170.00 a 68.55 a 

LSD 1.04 3.35 3.58 

P < 0.001 < 0.001 < 0.001 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD).  
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Weeds suppression were maximum in companion cropping (P < 0.01) compared to monocropping 

except Impulse Red lentils + Spirit River polish canola mixture.  Although there was no significant 

difference between weeds suppression in Impulse Red lentils + Spirit River polish mixture and 

Impulse Red lentils monocrop, weeds suppression was greater in the Impulse Red lentils + Spirit 

River polish mixture. The fact that companion crops had greater weed suppression compared to 

the monocrops suggests that companion crops compete better with weeds for sunlight, nutrients 

and water thereby suppressing weeds germination and growth. In addition, the competitive 

pressure exerted by multiple crops in the agroecosystem reduces the available space for weed 

species. This agrees with an earlier study that companion cropping including both dicotyledonous 

and monocotyledonous plants are particularly effective as they can compete with a wide range of 

weed species (Anil et al., 1998). 

Highest weeds (259.8 g/m2) observed for CDC Plava flax monocrop and companion crops (CDC 

Plava flax + Leader Kabuli chickpea mixture) suggests that flax does not compete well with weeds, 

compared with cereals and legume grains. Weed populations can reduce availability of water and 

nutrients to the flax which could lead to substantial yield reductions. Lowest weeds (37.8 vs. 8.1 

g/m2) observed for Morgan oats as monocrop and companion crops, respectively, shows that oats 

are more competitive with weeds because of its greater tillering ability. 

The total yields of companion crops were greater than the monocrops except AC Morgan oats + 

SSNS-1 faba beans mixture. This is because SSNS-1 Faba beans were not harvested together with 

the oats due to late maturity, and had no significant effect on the yield. Leader Kabuli chickpeas 

did not germinate after seeding due to many factors including no inoculation as adequate rhizobia 

strains may not have been present to nodulate it, no history of chickpea production and excessive 

soil moisture due to high precipitation few days after seeding. Impulse Red lentils (27.5 bu ac-1) 
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in companion with Spirit River polish canola (15.4 bu ac-1) produced lower yield compared to 

Impulse Red lentils monocrop (41.6 bu ac-1). The broad leaves of polish canola shaded the lentils 

from sunlight during the early growth stage thereby reducing photosynthetic activities, and 

competed for soil nutrient and water due to same tap roots. This suggests why lentils in companion 

with canola yielded less compared to monocrop. However, the canola provided structural support 

to the lentils crops and improved harvesting. Similar structural support was observed for the oats 

in companion with the faba beans thereby reducing lodging significantly. This reduced harvest 

losses, less in-field spoilage and cleaner grains. 

Companion and monocrops establishment expenses included all costs associated with production 

as presented in Table 3. This included plot preparation (conservative tillage), seeding, inoculating, 

equipment rent and seed cleaning and separation. The farm equipment was based on custom rates 

from the Farm Machinery Custom and Rental Rate Guide (SMA, 2019). Cost of seeds were 

obtained producers in Fort Vermilion, and cleaning and seeds separation cost from Lana Shaw in 

Redvers, Saskatchewan (monocrops costs $ 0.50 per bushel and companion crops costs $ 0.70 per 

bushel). The chickpeas were not inoculated due to unavailability of rhizobia strains at the time of 

seeding. 

Income was derived form harvested crops sold at commercial rate; faba bean ($ 0.11/bu), canola 

($ 10.66/bu), chickpeas ($ 0.20/bu), oats ($ 2.70/bu), lentils ($ 0.18/bu), flax ($ 11.81/bu) 

(Saskatchewan Crop Insurance Corporation). 

The costs of establishing companion crops were higher (P < 0.001) than monocrops. This is due 

to the costs of additional seeds, and seed cleaning and separation. Income from companion crops 

were higher (P < 0.05) than monocrops except Morgan oats + SSNS-1 faba beans. This is because 

faba bean was not harvested along with oats as a results of late maturity. Net income was 
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significantly different between lentil + canola mixture and lentil monocrop. The net income 

derived from companion crops would have been greater if chickpeas and faba beans were 

harvested. This shows that companion crops are more profitable than monocrops if even the 

producer harvests 70% of the second crop. 

In conclusion, companion cropping system is an effective practice available to organic producers 

to suppress weeds, improve soil health, increase crop yield and cleaner grains, and increase 

profit. Due to the fact that this production practice may be highly influenced by local weather 

patterns, we have proposed doing this project for two years. This is more likely to fully test the 

feasibility of this new cropping system.  
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Sources and Application Rates of Lime on Oats Yield in Northern Alberta 

In Alberta, there are over 1 million acres of strongly acid (pH of 5.1 to 5.5) and 4.5 million acres 

of moderately acid (pH of 5.6 to 6.0) soils farmed (Alberta Agriculture). Soil acidity influences 

many chemical and biological reactions that control plant nutrient availability and toxicity of 

some elements, and is a serious limitation for crop production. This is a major challenge to 

growers in Alberta, but limited research has focused on organic field variations of soil pH. In 

order to make these soils more suitable for farming, growers are required to treat soil to raise the 

pH to near neutrality. Liming tends to be the most popular practice to ameliorate acidic soils for 

crop production. For most crops, the ideal pH level is in the range of 6.2 to 6.8. Most nutrients 

are readily available at these levels, optimizing plant growth and improving crop 

competitiveness. 

Agriculture lime and gypsum are the most two common soil amendment that can be used to 

improve soil conditions. Common types of lime include calcitic lime and dolomite lime (a 

combination of CaCO3 and MgCO3).  Both gypsum (CaSO4. 2H2O) and calcitic lime (CaCO3) 

contain Ca; therefore, both materials add Ca to the soil. Both materials can reduce the toxic 

properties of soil aluminium ions (Anderson et al., 2013). Unlike lime, however, gypsum does 

not neutralize soil acidity or change soil pH levels. Liming materials are oxides, hydroxides, 

carbonates, and silicates of Ca and/or Mg. The anion in liming materials reacts with soil acidity 

to neutralize it. Calcium alone does not increase soil pH levels. For example, gypsum (calcium 

sulfate (CaSO4. 2H2O)) contains Ca but do not contain a basic anion (carbonate, hydroxide, 

oxide, or silicate). Therefore, they do not neutralize soil acidity (Anderson et al., 2013). Liming 

material applied to the soil reacts with soil acidity and soil water to yield bicarbonate (HCO3
-) 

and hydroxide (OH-), which take H+ and aluminum (acid-forming cations) out of solution, 
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thereby raising the soil pH. However, gypsum is more soluble than most lime products and 

yields Ca2+ and sulphate ions. Understanding the difference between agriculture lime and 

gypsum, and how they impact soil chemistry is important when choosing the right amendments. 

Factors influencing the rate of change in soil pH when lime is applied include initial soil pH, 

exchange capacity, per cent base saturation, texture, moisture content, fineness of the lime, total 

neutralizing power and degree of mixing in the soil (Anderson et al., 2013).  Finely ground lime 

will dissolve into solution more rapidly than coarsely ground lime and, the better the mixing, the 

more rapidly the lime dissolves. Soil acidity reacts with lime to form water and carbon dioxide. 

The carbon dioxide gas is lost to the atmosphere. This chemical reaction continues until all of the 

lime has reacted. 

Large crop yield responses from liming in Alberta have been shown on acid soils with barley, 

canola, grasses and legumes. However, these crops cannot grow successfully at soil buffer pH of 

5.0 to 6.0, which is predominant in Mackenzie County. Oats, timothy and creeping red fescue are 

very tolerant to acidic soil. Most studies were conducted on conventional fields; limited data is 

available on organic fields.  

The objectives of this study are; (i) to study the effectiveness of liming on raising soil pH and its 

effects on soil chemistry, (ii) to determine optimal liming rate and provide comparison with 

gypsum.  

 

Materials and methods 

The study was conducted near La Crete, Alberta (SW-2-105-13-W5). Soil samples were taken at 

two different depths (0-6 and 6-12 inch) to assess pH and nutrients levels before seeding and post 
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harvest. Calcitic lime (pulverized limestone (CaCO3)) and gypsum (calcium sulfate (CaSO4. 

2H2O)) were evenly spread on the soil surface and incorporated with a disk (about 8 cm depth) 

(no available rotovator). Morgan oats (250 plants/ m2) was seeded to a depth of 3.8 cm on May 

29, 2019, using 6-row Fabro plot seeder at 20 cm apart. Calcitic lime was applied at one, two or 

three tons/ac whereas the gypsum was applied at 200 Ibs/ac. The oats were harvested with Zurn 

150 plot combine harvester on September 26, 2019. Test weight and protein were determined 

using NIRS technology (Foss Infratec). Data was analyzed using Genstat 12 version in a 

randomized complete block design with four replicates. 

 

Results and Discussion 

The soil buffer pH prior to seeding (spring) and post harvest (fall) is presented in Figure 1. The 

monthly weather data are presented in Table 1, and the effects of liming type and different 

application rates on oats yield and quality are presented in Table 2. 
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Figure 1: Soil Buffer pH Levels in Spring (Before Seeding) and Fall After Gypsum and 

Lime Application 
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Table 1: Monthly Mean Temperature and Total Precipitation 

Month Mean 

temperature 

(OC) 

Total 

precipitation 

(mm) 

May 10.7 6.6 

June 14.8 63.1 

July 17.2 14.3 

August 14.1 63.1 

September 9.9 50.2 

Mean/ Total 13.3 194 

 

Table 2: Effects of Liming Type and Different Application Rates on Oats Yield and Quality 

Treatments Yield  

(Bu/ac) 

Protein 

(%) 

Test weight 

(Kg/hL) 

TKW  

(g) 

Control 41.2 c 11.35 50.14 40.5 

Calcitic lime @ 1 t/ac 46.8 c 11.83 51.58 40.4 

Calcitic lime @ 2 t/ac 53.3 b 11.78 51.54 42.0 

Calcitic lime @ 3 t/ac 63.9 a 11.56 51.24 43.4 

Gypsum 46.9 c 11.98 50.49 40.9 

SEM 2.09 0.275 0.944 0.800 

P < 0.01 0.53 0.78 0.09 

Means followed by the same lowercase letters within a column are not significantly different at P 

≤ 0.05 (LSD). 

SEM = Standard error of means 

 

The soil buffer pH prior to seeding shows that the study location is moderately acidic. However, 

post harvest soil buffer pH test was same for the control, and similar for gypsum (CaSO4. 2H2O) 

and calcitic lime (CaCO3) at different rate. This suggests that lime application effects on soil pH 

depends on many factors including initial soil pH, soil properties buffer pH, and precipitation. 

The fact that gypsum had 0.2-units and 0.1-unit increase in buffer pH at 0-6 and 6-12 inches’ 

depth shows that gypsum dissolves into solution rapidly than calcitic lime applied at different 
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rate. Although this is a preliminary data, the results show that incorporation of gypsum and 

calcitic lime into the soil were not deep enough to raise buffer pH of 0.2 units at 6-12 inches’ 

depth. In addition, a minute change in buffer pH of gypsum compared to calcitic lime suggests 

that gypsum can slightly raise buffer pH of soil. However, two or three years of study can 

validate this result. The maximum increase in buffer pH of 0.3 units was observed in calcitic 

lime applied at two tons per acre. 

The highest oats yield (63.9 bu/ac) was observed for calcitic lime applied at three tons per acre. 

Although there was no significant difference among gypsum, control and calcitic lime applied at 

one ton per acre, yields from gypsum treatment were greater than control and calcitic lime 

applied at one ton per acre. The yield results show that increasing calcitic lime rate increases oats 

production. 

In conclusion, more years of data would be useful to validate that gypsum cannot be used as an 

alternative to lime. 
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Feasibility and Effects of Seeding Rate of Red Proso Millet on Grain Yield  

Proso millet (Panicum miliaceum L.) is one of the most important millet crop cultivated in the 

Canadian prairies and Ontario. Proso millet is a warm-season grass and is well-adapted to the 

warm summer temperature of the northern Plains. Reports by the University of Wisconsin 

Extension have shown that proso millet as livestock feed is similar to oats and barley in feeding 

value. Despite its superior nutritional quality, it has received less attention compared to the major 

cereals. They are gradually gaining importance in North America due to its gluten-free and 

hypoglycemic property. The feasibility of millet production is currently being investigated in 

North America, due to health benefits and climate change requiring grain producers to move 

away from traditional grain production. However, this cereal grain is still under-utilized in the 

western Canada. 

 

There is therefore the need to test new annual crops as they are introduced to western Canada 

and the Peace for their adaptation, potential grain yield and quality, and suitability for soil health 

improvement.  

The objective of the trial was to determine the feasibility and the effects of seeding rate of Red 

Proso millet on grain yield. 

 

Materials and Methods 

The trial was conducted at MARA Research Farm (organic site) in Fort Vermilion (SE-23-108-

13-W5). Prior to seeding, the land was cultivated and soil test conducted to determine pH and 

nutrient levels. Red Proso millet was seeded at varying rate; 10, 20, 30 and 40 pounds per acre, 

to a depth of 1.9 cm using 6-row Fabro plot seeder spaced 20 cm apart. It was seeded on May 28, 
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2019. The experimental design was randomized complete block (RCBD) with four replications. 

Millet height was measured using a meter rule and amount of weeds observed during the study. 

The crops were harvested using Zurn 150 plot combine harvester on October 9, 2019. Data was 

analyzed using Genstat 12 ANOVA model. 

 

Results 

Total precipitation recorded during the growing season was 216.90 mm. The effects of seeding 

rate of Red Proso millet on height and yield are presented in Table 1.  

 

Table 1. Effects of Seeding Rate of Red Proso Millet on Heights and Yield in Fort 

Vermilion 

Seeding rate 

(Ib/ac) 

Height 

(cm) 

Days to maturity  Lodging Yield 

(Bu/ac) 

10 71.0 117.5 3 37.33 c 

20 65.0 118.0 3 54.93 a 

30 70.0 117.5 3 52.79 a 

40 65 117.75 3 44.20 b 

LSD 12.7 1.458  5.19 

CV % 12.1 0.8  7.1 

P value 0.585 0.856  0.001 

zMeans followed by the same lowercase letters within a column are not significantly different at 

P ≤ 0.05 (LSD) 

 

Yields of millet seeded at 20 or 30 Ib/ac were significantly different (P < 0.05) from 10 or 40 

Ib/ac seeding rates. This agrees with earlier studies that suggested that yield should follow a 

parabolic response curve to changes in seeding rate (Jedel and Salmon 1993). The researchers 

explained that yield was related to plant population, and that competition would result in a 

parabolic relationship between plant population and yield. Thus, as seeding rate increases, yield 
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increases to a point of maximum production, and then yield begins to decrease as seeding rate 

continues to rise.  
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MARA Participatory Wheat and Oat Breeding Project  

Participatory Plant Breeding (PPB) is a collaboration between breeding institutions and farmers 

that aims to develop cultivars relevant to farmers needs. In Canada, majority of cultivar 

development occurs under conventional management in environments that have been made 

homogeneous through the use of herbicides and fertilizer. Due to the more diverse nature of 

organic farms, involving farmers in the plant breeding process by having them conduct selection 

on-farm may be particularly beneficial to organic farmers.  

Some of the key challenges facing organic farmers are soil nutrient deficiency and weeds and 

insect pests pressure. Past research indicates varietal performance increases in organic systems if 

the variety was actually bred in an organic system. The participatory breeding program was 

started to develop crop varieties better suited to the conditions of organic farmers. In traditional 

breeding programs, the breeders select the parent varieties, cross those varieties, and then select 

the offspring plants. Next, breeders test those new lines for agronomic performance before 

registering the lines as new varieties. In the participatory breeding program, the farmers and 

researchers decide on the parent lines, then the researchers cross the parent lines (F1 generation) 

and increase seed from that cross (F2 generation). This differentiate PPB from conventional 

breeding program (Kirk 2015).  

Participatory Plant Breeding program for spring wheat was initiated by the University of 

Manitoba in collaboration with Agriculture and Agri-Food Canada (AAFC) in 2011. The 

objectives of the PPB program are:  

1. To develop cultivars relevant to farmers needs by conducting selection in the farm 

environment.  
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2.  To give farmers more control over seed resources by helping them develop and maintain 

their own varieties. 

Implementation of the trial 

The seeds are sent to producers and grown at their farms under their local conditions. The 

producers make the selections (about 300-500 plants from each cross), and send the selected 

plant seeds back to the researchers who thresh the seed. The researchers send back the threshed 

seed to the farmers who grow and make selections on the next generation. In 2019, MARA 

received three F3 populations of spring wheat and oats each. A seeding rate of 320 seeds/m2 

seeded to cover 20 m2 using a 6-row Fabro plot seeder to a depth of 5.1 cm at 20 cm apart on 

May 28, 2019. 

 

Selection 

The aim of selection is to retain plants with desirable characteristics while removing those 

exhibiting negative characteristics. Unlike a conventional (non-participatory) breeding program 

where the plant breeder will make selections in the field based on agronomics and disease 

characteristics, and later on in the breeding process (generally after the F6 generation) quality 

characteristics are measured. A participating farmer will also make selections based on agronomics 

(competitiveness with weeds, plant height, straw strength, maturity) and disease characteristics (leaf 

rust, stem, stripe rust, Fusarium head blight etc.), but the selection criteria is expected to differ from 

farmer to farmer. MARA selected based on competitiveness with weeds, plant height, maturity, 

crown rust, stem rust and leaf spot. Populations were harvested by selecting and collecting 500- 600 

panicle per populations on October 10, 2019. The selected panicles from each population were sent 

to the University of Manitoba for threshing and cleaning. 
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According to the Researchers at the University of Manitoba, based on performance and quality 

traits from 2019, decisions would be made on which line(s) could enter the Western Cooperative Oat 

Registration Trial in 2020 and therefore have a chance to be registered and marketed in Canada.  
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Insect Pest Survey  

Integrated pest management relies on appropriate and timely information to select and apply 

available pest management practices for effective, economic and environmentally-sound 
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suppression of pests. Some of pests surveyed in Alberta are bertha armyworm, diamondback 

moth, cabbage seedpod weevil, wheat midge, grasshoppers, wheat stem sawfly, cutworms.  

One of the objectives of the pest survey is to provide timely, accurate insect management 

information and resources to producers in Mackenzie County, and support Alberta’s agricultural 

industry.  

Bertha Armyworm  

Bertha armyworm can be one of the most destructive pest of canola in western Canada. These 

worms are native to North America and belongs to a group of insects called "climbing 

cutworms." The true armyworm and variegated cutworm are also in this group. According to the 

Canola Council of Canada, larvae eat leaves, stems and pods, and the degree of damage varies 

with the crop, the plant's growth stage, the growth stage of the larvae and the number of larvae 

present. Depending on the season and crop location, significant crop damage usually occurs 

within a three-week period between late July and late August. A larval population of 200 per 

squared meter can reduce yields by 50%. The larvae are not highly mobile and migrate from an 

infested field only when the food supply is short, or the field is over-ripe. (Alberta Agriculture). 

Widespread crop losses can be minimized with insecticides if the infestation is detected early. 

However, failure to detect infestations early may result in insufficient time to apply the 

chemicals before severe damage is done. Insecticides can not be applied to canola if it will be 

swathed prior to the allowed pre-harvest interval (PHI) for the product (Canola Council of 

Canada). 

MARA conducted bertha armyworm surveys  

in two canola fields in Mackenzie County using  

pheromone traps. These traps were set up on the  
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edge of the fields. The bertha armyworm adult is 

 a moth, and the traps are designed to attract them. 

 Moth counts were taken once a week from June-August.  

The results show that neither of the two sites were 

 above the first warning level of 300 moths 

 (trap catch was very low).  For the 2019 provincial data, visit 

https://www.agric.gov.ab.ca/app68/listings/bertha/bertha_map.jsp  

 

Diamondback moth 

Diamondback moth occurs each year throughout the Canadian prairies and north central U.S., the 

severity of the infestation varies considerably from year to year and location to location (Canola 

Council of Canada). Diamondback moth is restricted in its host range to plants of the family 

Brassicaceae. However, canola and mustard are primary targets in western Canada. The report 

shows that crop damage is caused by the larval stage. Diamondback moth larvae feed on any 

green tissue of canola and mustard plants but prefer leaves. The amount of damage varies 

greatly, depending on plant growth stage, larval density and larval size. Damage caused by early 

infestations can sometimes be seen as early as the first true-leaf stages of the crop.  In most 

instances, however, moth invasions of western Canadian canola and mustard crops occur later, 

when crops are in the rosette stage (Canola Council of Canada). 

MARA conducted diamondback moth surveys in two canola fields in Mackenzie County using 

pheromone traps. These traps were set up on the edge of the fields and checked once a week and 

counts taken. These traps cannot predict the potential for crop damage, but trap counts can 

provide an early warning of a possible infestation. If these trap counts correlate well with the 

https://www.agric.gov.ab.ca/app68/listings/bertha/bertha_map.jsp


 67 

 

wind trajectory models it provides an even stronger indication of regions at greatest risk. The 

results show that diamondback moth level was not very high. This insect did not overwinter in 

Mackenzie County. For the 2019 provincial data, visit 

https://www.agric.gov.ab.ca/app68/listings/diamondback/diamondback_map.jsp 

 

Wheat Midge  

The wheat midge (Sitodiplosis mosellana) is found in most areas around the world wherever 

wheat is grown. In recent years, significant damage to wheat crops has been reported in western 

Canada. Infestations of wheat midge can reduce crop yields and lower the grade of the harvested 

grain. Midge may exist at low population levels for several years before they become a 

significant problem.  

According to Alberta Agriculture, producers inexperienced with wheat midge infestations often 

mistake the symptoms of damage and report that frost or drought was responsible for reduced 

wheat yields or grain quality. Crop damage occurs during the larval stage.  

After hatching, the midge larvae feed  

on the developing wheat kernel, causing  

it to shrivel, crack and become deformed.  

As there are no visible, external changes in  

colour, size or shape of the affected wheat head,  

the damage to the crop is not readily apparent.  

Damage can only be detected by inspecting  

the developing seed within the glumes.  

https://www.agric.gov.ab.ca/app68/listings/diamondback/diamondback_map.jsp
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Research indicates that wheat heads are 

 most susceptible to damage when  

egg laying occurs during heading. Kernel damage due to wheat midge declines by 15 to 25 fold 

between later stages of heading and early flowering or anthesis. Therefore, fields should be 

inspected daily from the time wheat heads emerge from the boot leaf until anthers are visible on 

the heads (Alberta Agriculture).  

MARA conducted wheat midge survey on eight sites in Mackenzie County. Soil samples were 

collected in fall using soil probe, to a depth of 6 inches, mixed and then sub-sampled. These 

subsamples were sent to Brooks where they were tested for the cocoon of the orange wheat 

blossom midge. The results showed that only two of the 8 fields had wheat midge. It appears that 

the wheat midge risk is very low for 2019 with the exception of the one field which has a slightly 

elevated level of wheat midge. Producers in that area should plan to monitor for wheat midge as 

the crop heads out. For the 2019 provincial data, visit https://www.alberta.ca/2019-wheat-midge-

forecast.aspx 

 

 

 

 

 

 

https://www.alberta.ca/2019-wheat-midge-forecast.aspx
https://www.alberta.ca/2019-wheat-midge-forecast.aspx
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Regional Silage Variety Trials (RSVT) 

Introduction  

Silage, green feed and swath grazing are forms of annual feed for cattle producers in Alberta. 

The selection of annual crop varieties that produce high forage yield and/or nutritional quality 

can be a significant factor influencing animal weight gain and profitability. The objective of this 

trial is to supply livestock producers with current and comprehensive annual forage variety yield 

and quality data for silage, green feed or swath grazing in Mackenzie County, and across the 

Province. Regional Silage Variety Trials (RSVT) aims at providing livestock producers, 

particularly cattle producers, with feed and silage varietal information for comparative analysis. 

At the local level, the project had the following specific objectives;  

1. To provide livestock producers with forage cereal and legume agronomic data relevant to 

Mackenzie County  

2. To familiarize local producers with newly registered annual feed and forage varieties 

available to them, and  

3. To contribute local agronomic data to the provincial feed and silage database 

Materials and Methods 

The trial was conducted at MARA Research Farm in Fort Vermilion (SE-23-108-13-W5). Prior 

to seeding, soil test was conducted to help apply the right fertilizer in the right amount. The pre-

seeding soil test data is summarized in Table 1. Conservative tillage was practiced prior to 

seeding. Seeding rates were based on target plant density, thousand seed weight (TSW) and 

germination rate (Table 2). A 6 row Fabro plot seeder was used for seeding. Row spacing was set 

at 8 inches (20 cm). Each plot was 20 feet (6.1 m) in length by 1.5 m in width. Blended fertilizer 

was side banded at the time of seeding. Refer to Table 3 for detailed herbicide and fertilizer 
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information. The experimental design was randomised complete block with four replications. 

Flail plot harvester was used to harvest oats (milk stage), barley (soft dough stage), triticale (late 

milk stage) and cereal-pea mix (cereal maturity stage). Following harvesting, the samples were 

sent to A & L Labs Canada for nutritional quality analysis. Data analysis was done using Genstat 

12. 

Table 1. Pre-Seeding Soil Test Data for RSVT 

Sampling depth (Inch) 0-6 6-12 

Organic matter (%) 2.8 1.1 

Cation exchange capacity 

(meq/100 g) 

6.8 8.0 

pH  6.2 6.6 

Nitrate (Ib/ac) 20 14 

Phosphorus (Ib/ac) 26 32 

Potassium (Ib/ac) 152 156 

Calcium (Ib/ac) 1820 1880 

Magnesium (Ib/ac) 196 434 

Sulphur (Ib/ac) 14 52 
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Table 2. Previous Crop, Seeding & Harvest Dates and Plant Density of the RSVT 

Cropz  Previous 

crop 

Seeding 

date 

Plant density 

(plants/m2) 

Harvest date Total 

precipitation 

(mm) 

Barley Fallow May 17 300 July 25 87.20 

Oats Fallow May 17 300 July 29 87.20 

Triticale Fallow May 17 370 August 13 156.20 

Cereal + peas 

mixture 

Fallow May 22 50% of cereal 

68  for peas 

August 13 156.20 

 

 

Table 3. In Crop Herbicide and Fertilizer Information for the RSVT 

Cropz  Herbicides Fertilizer Sources Fertilizer rate 

(Ib/ac) 

Barley Cleanstart glyphosate 

and Aim  

46-0-0, 11-52-0, 0-0-60 70, 45,30 N, P, K 

Oats Cleanstart glyphosate 

and Aim 

46-0-0, 11-52-0, 0-0-60 80, 50, 30 N, P, K 

Triticale Cleanstart glyphosate 

and Aim 

46-0-0, 11-52-0, 0-0-60 75, 50, 30 N, P, K 

Cereal + peas 

mixture 

Cleanstart glyphosate 

and Aim 

46-0-0, 11-52-0, 0-0-60 80, 60, 40 N, P, K 
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Results  

RSVT Barley 

Yield, crude protein, energy, fibre, minerals and relative feed value of different silage barley 

varieties in Fort Vermilion are presented in Table 4. Yield, calcium, phosphorus and potassium 

concentrations were significantly different (P < 0.05) among cultivars. Altorado yielded the 

greatest in both wet (5.9 tons/ac) and dry (2.8 tons/ac) tonnage. 
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Table 4. Yield, Crude Protein, Energy, Fibre, Minerals and Relative Feed Value of Different Silage Barley Varieties 

Treatment Wet 

weight 

(ton/ac) 

Dry 

weight 

(tons/ac) 

CP  

% 

 

 

ADF  

% 

 

 

NDF

% 

 

 

TDN 

% 

 

 

NEGain 

Mcal/ 

Kg 

NELac 

Mcal/ 

Kg 

 

 

NEMain 

Mcal/ 

Kg 

Ca 

% 

 

 

P 

% 

K 

% 

Mg 

 % 

RFV 

 

 

AB 

Advantage 

4.16 bc 1.33 bc 8.57 27.76 46.48 67.28 0.95 1.53 1.66 0.38 

def 

0.17 a 1.63  

abc 

0.18 134.6 

CDC 

Coalition 

4.43 b 1.62 b 9.88 29.56 48.44 65.88 0.91 1.50 1.62 0.36 ef 0.13d 1.89 a 0.17 126.9 

Canmore 4.23 bc 1.28 bc 9.09 27.62 48.7 67.39 0.94 1.54 1.67 0.43 cd 0.16   

abc 

1.77 ab 0.14 128.7 

AB 

Cattlelac 

3.31 e 1.05 c 9.42 26.03 45.96 68.62 0.98 1.56 1.70 0.53 a 0.13 d 1.85 a 0.185 138.9 

CDC Bow 4.22 bc 1.45 bc 10.48 26.19 45.34 68.5 0.98 1.56 1.7 0.58 a 0.16 

abc 

1.52 bc 0.17 140.9 

TR17639 4.26 bc 1.49 bc 14.04 27.12 46.79 67.77 0.95 1.55 1.68 0.46 bc 0.14 

bcd 

1.44 c 0.14 134.8 

CDC 

Maverick 

3.79 b-

e 

1.25 bc 8.54 28.75 47.77 66.5 0.92 1.51 1.64 0.40 

cdef 

0.13 cd 1.46 c 0.16 132.5 

CDC 

Austenson 

4.01 

bcd 

1.23 bc 9.5 23.84 43.8 70.34 1.03 1.61 1.75 0.34 f 0.15 a-

d 

1.46 c 0.125 149.6 

Amisk 3.78 b-

e 

1.56 b 9.52 25.64 45.13 68.93 0.99 1.57 1.71 0.44 cd 0.16 

abc 

1.58 bc 0.17 142.4 
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zMeans followed by the same lowercase letters within a column are not significantly different at P ≤ 0.05 (LSD) 

 

 

 

 

SR17515 3.79 b-

e 

1.22 bc 9.38 22.69 40.34 71.22 1.10 1.63 1.77 0.38 

def 

0.17 ab 1.57 bc 0.15  166.1 

Claymore 4.17 bc 1.37 bc 8.64 27.93 48.71 67.15 0.94 1.53 1.66 0.51 ab 0.15 a-

d 

1.67 abc 0.15 129.7 

CDC 

Cowboy 

3.61 

cde 

1.19 bc 8.32 30.02 49.39 65.51 0.89 1.49 1.61 0.44 cd 0.15 a-

d 

1.86 a 0.135 123.4 

SR17519 3.64 

cde 

1.40 bc 8.1 27.86 46.55 67.2 0.94 1.53 1.66 0.425c

de 

0.17ab 1.78ab 0.165 139.6 

Altorado 5.93 a 2.81 a 8.84 26.70 47.04 68.11 0.97 1.555 1.69 0.4 c-f 0.135c

d 

1.76ab 0.14 137.5 

Sundre 3.47 

de 

1.17 bc 8.81 26.79 46.01 68.03 0.96 1.555 1.68 0.42 

cde 

0.155a

bcd 

1.5c 0.18 139.0 

LSD 0.459 0.459 3.776 4.94 5.814 3.852 0.12 0.096 0.112 0.066 0.030 0.257 0.049 25.08 

CV 23 23 28.20  12.9 8.80 4.00 8.90% 4.40% 4.70% 10.7% 14.2% 11.0% 22.1%  12.8 

P <.001 <.001 0.334  0.264 0.277 0.264 0.141 0.292 0.273 <.001 0.034 0.002 0.34  0.20 
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RSVT Oats 

Yield, crude protein, energy, fibre, minerals and relative feed value of different silage oats varieties in Fort Vermilion are presented in 

Table 5. Yield, ADF, TDN, calcium concentration, and RFV were significantly different (P < 0.05) among cultivars. CDC SO-1 

recorded the highest yield in both wet (3.4 tons/ac) and dry (1.2 tons/ac) tonnage. AC Juniper had the highest RFV of 135.8 as 

presented in Table 5.  
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Table 5. Yield, Crude Protein, Energy, Fibre, Minerals and Relative Feed Value of Different Silage Oats Varieties  

Treatment 

 

Wet 

weight 

(ton/ac) 

 

 

 

Dry 

weight 

(tons/ac) 

 

 

 

CP  

% 

 

 

 

 

ADF 

% 

 

 

NDF

% 

 

 

 

 

TDN 

% 

 

 

 

 

NEGain 

Mcal/Kg 

 

 

 

 

NELa

c 

Mcal/

Kg 

 

 

NEMain 

Mcal/Kg 

 

 

 

 

Ca 

% 

P  

% 

K 

% 

Mg 

 % 

RFV 

 

 

 

 

 

AC Juniper 2.84 ab 0.99 a-d 10.98 27.15 46.56 

d 

67.75 

a 

0.96 1.55 1.67 0.41 bc 0.19 2.27 0.17 135.8 a 

AC Morgan 3.01 ab 1.14 abc 10.30 30.94 54.05 

ab 

64.80 

a 

0.87 1.48 1.59 0.49 ab 0.25 2.57 0.17 112.2 cd 

CDC Baler 2.03 c 0.56 e 9.11 31.01 53.89 

ab 

49.74 

b 

0.87 1.48 1.59 0.43 abc 0.20 2.59 0.17 111.8 cd 

CDC 

Haymaker 

1.98 c 0.66 de 10.46 28.98 52.30 

bc 

66.3 a 0.92 1.51 1.64 0.51 a 0.22 2.31 0.20 118.7 bc 

CDC Nasser 2.4 bc 0.75 b-e 8.94 30.38 52.45 

bc 

65.23 

a 

0.98 1.49 1.61 0.44 abc 0.21 2.55 0.18 115.8 

bcd 

CDC 

Seabiscuit 

2.07 c 0.72 cde 10.62 28.17 50.21 

c 

66.95 

a 

0.94 1.53 1.66 0.36 c 0.22 2.11 0.17 124.7 abc 

CDC SO-1 3.40 a 1.24 a 9.78 27.34 49.61 

cd 

67.61 

a 

0.95 1.54 1.67 0.43 abc 0.23 2.29 0.19 126.8 ab 

Murphy 2.95 ab 1.00 a-d 10.54 32.73 55.91 

a 

63.41 

a 

0.83 1.43 1.55 0.52 a 0.23 2.39 0.21 105.5 d 

ORE 3542 3.11 a 1.16 ab 9.95 30.32 52.77 

abc 

65.28 

a 

0.89 1.49 1.61 0.38 c 0.22 2.11 0.19 115.1 

bcd 

P-value 0.001 0.02 0.734 0.064  0.001 0.010 0.076 0.06 0.076 0.04 0.06 0.55 0.64 0.002 

L.S.D. 0.68 0.42 2.52 3.707 3.37 8.97 0.085 0.069 0.08 0.10 0.03 0.58 0.05 12.89 

CV% 17.8 31 17.2 8.6 4.5 9.6 6.5 3.2 3.6 16.4 9.6 16.9 18.8 7.5 
zMeans followed by the same lowercase letters within a column are not significantly different at P ≤ 0.05 (LSD) 
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RSVT Triticale 

Yield, crude protein, energy, fibre, minerals and relative feed value of different silage triticale varieties in Fort Vermilion are 

presented in Table 6. Yield was significantly different (P < 0.05) among the cultivars. AC Andrew recorded the highest yield in both 

wet (3.5 tons/ac) and dry (2.3 tons/ac) tonnage.  
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Table 6. Yield, Crude Protein, Energy, Fibre, Minerals and Relative Feed Value of Different Silage Triticale Varieties 

  

 

 

 

 

 

Trt. Wet 

weight 

(ton/ac) 

Dry 

weight 

(tons/ac) 

 

CP  

% 

 

 

ADF 

% 

 

 

NDF

% 

 

 

TDN 

% 

 

 

NEGai

n 

Mcal/K

g 

NEL

ac 

Mcal

/Kg 

NEMain 

Mcal/Kg 

Ca 

% 

P  

% 

K 

% 

Mg 

 % 

RFV 

 

 

AC 

Andrew 

3.474 a 2.272 a 9.17 36.16 62.36 60.73 0.752 1.37 1.472 0.31 0.16 1.86 0.137 90.8 

AAC 

Delight 

2.900 

ab 

1.494 b 8.12 36.14 58.90 60.75 0.752 1.37 1.475 0.28 0.14 1.36 0.115 98.3 

Taza 2.773 b 1.747 ab 8.26 36.81 61.88 60.22 0.738 1.36 1.458 0.26 0.14 1.64 0.102 93.6 

AC Sadash 1.973 c 1.372 bc 8.88 34.44 58.81 62.07 0.790 1.40 1.512 0.28 0.17 1.58 0.130 98.5 

Sunray 1.953 c 1.26 bcd 10.6 29.04 51.14 66.28 0.912 1.50 1.632 0.25 0.23 1.62 0.120 120.7 

T256 1.806 c 1.21 bcd 8.65 35.27 63.72 61.42 0.772 1.39 1.492 0.26 0.17 1.64 0.122 90.0 

AAC 

Awesome 

1.608 c 0.879 cd 9.03 32.73 56.99 63.40 0.828 1.43 1.550 0.29 0.17 1.46 0.1450 103.7 

Bunker 1.53 c 0.79 d 9.51 33.13 56.79 63.09 0.823 1.43 1.52 0.26 0.21 1.423 0.1300 104.2 

P-value <.001 <0.001 0.596 0.095 0.095 0.095 0.071 0.09 0.112 0.77 0.213 0.161 0.244 0.148 

LSD. 0.622 0.5332 2.564 5.245 8.232 4.086 0.119 0.09 0.121 0.07 0.071 0.352 0.032 21.96 

CV% 18.9 26.5 19.5 10.5 9.6 4.5 10.2 4.8 5.5 17.9 27.3 15.5 17.9 15.1 
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RSVT Cereal + Peas Mixture  

Yield, crude protein, energy, fibre, minerals and relative feed value of different silage cereal + peas mixture varieties in Fort 

Vermilion are presented in Table 7. Yield, calcium, potassium and magnesium concentration were significantly different (P < 0.05) 

among the cultivars. CDC Austenson as a monocrop and in mixtures with either CDC Meadow or CDC Baler yielded the greatest compared to 

the other mixtures or monocrop.  
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Table 7. Yield, Crude Protein, Energy, Fibre, Minerals and Relative Feed Value of Different Silage Cereal + Peas Mixture 

Varieties  

Treatment 

 

 

 

 

Wet 

weight 

(ton/ac) 

 

 

 

Dry 

weight 

(tons/ac) 

 

 

 

CP  

% 

 

ADF 

% 

 

 

 

 

NDF

% 

 

 

TDN 

% 

 

 

 

 

NEGain 

Mcal/K

g 

 

NELac 

Mcal/

Kg 

 

 

 

NEMain 

Mcal/Kg 

 

 

 

 

Ca 

% 

P  

% 

K 

% 

Mg 

 % 

RFV 

 

 

 

 

 

CDC 

Austenson/CDC 

Meadow 

3.385 a 1.48 ab 8.9 28.1 49.48 67.01 0.94 1.53 1.66 0.46 

ab 

0.17 1.69 bcd 0.11 c 128.27 

CDC Austenson 3.369 a 1.64 a 8.9 25.69 48.24 68.89 0.99 1.57 1.71 0.33 

bc 

0.19 1.48 cde 0.11 c 136.6 

CDC 

Austenson/CDC 

Jasper 

3.305 ab 1.67 a 10.0 24.63 43.38 69.71 1.01 1.59 1.74 0.41 

bc 

0.24 1.50 cde 0.13 

bc 

150.48 

Taza 3.135 ab 1.38 abc 9.4 29.56 49.59 65.87 0.9 1.5 1.62 0.28 

c 

0.21 1.29 e 0.10 c 123.7 

Taza/CDC 

Meadow 

3.054 ab 1.29 bc 9.5 29.91 50.4 67.62 0.9 1.49 1.62 0.37 

bc 

0.22 1.45 de 0.10 c 122.22 

CDC Baler/CDC 

Jasper 

2.938 bc 1.10 cd 10.2 24.41 43.43 69.88 1.02 1.6 1.67 0.46 

ab 

0.26 1.78 bc 0.16 

ab 

150.13 

CDC Baler  2.635 cd 0.87 d 8.6 26.43 44.62 68.31 0.97 1.56 1.7 0.46 

ab 

0.23 2.08 a 0.15 

ab 

142.99 

CDC Baler/CDC 

Meadow 

2.328 d 0.83 d 8.4 27.32 46.44 67.62 0.95 1.54 1.67 0.57 

a 

0.23 1.93 ab 0.16 a 135.97 
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Taza/CDC Jasper 2.308 d 0.98 d 10.2 29.23 50.16 66.13 0.91 1.5 1.63 0.37 

bc 

0.24 1.43 de 0.11 c 122.93 

P-Value <.001 <.001 0.733 0.174 0.106 0.174 0.182 0.169 0.162 0.021 0.257 <.001 0.001 0.144 

LSD 0.416 0.299 2.508 4.816 6.13 3.751 0.109 0.092 0.109 0.15 0.067 0.308 0.034 25.089 

CV% 9.8 16.5 18.4 12.2 8.9 3.8 7.8 4.1 4.5 24.8 20.8 13.1 18.5 12.8 
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Perennial Forage Trial at Fort Vermilion  

Perennial forage grasses and legumes play an important role in diversifying Alberta’s 

agricultural economy. Forages are the backbone to livestock production. Managing the perennial 

forage supply and having access to high quality and high yielding forage varieties is extremely 

important to livestock producers. However, there has been a bottleneck in perennial forage 

production knowledge in Alberta and, in particular, regionally specific variety information. In 

order to bridge the gap in perennial forage data, the perennial forage trial was developed to test 

cultivars that have been recently developed but have had limited regional evaluation to provide 

producers with valuable, region specific data. 

The project is replicated at eight different sites across the province, and aims to provide 

information on tonnage and nutrient quality of several key forage varieties. 

 

Material and Methods 

The trial was seeded as three blocks of plots: legumes, grasses and grass/legume mixtures at the 

MARA Research Farm (SE-23-108-13-W5) in a randomized complete block designs (RCBD) 

with four replicates.  Prior to seeding, soil tests were conducted to apply the right rate of 

fertilizers. Roundup transorb was applied as pre-burn at 0.5 L/acre on June 26, 2019. Grasses and 

legumes monocrop, and grass + legume mixtures were seeded (7.5 m2) on June 26, and July 4, 

2019, respectively with a 4-row Fabro plot seeder spaced 30 cm apart to a depth of 1.9 cm. The 

legumes were inoculated with granular inoculant at 7 Ib/acre. Soil test data and agronomic 

information are presented in Tables 1and 2, respectively. 

 



 83 

 

Table 1. Pre-Seeding Soil Test Data  

Sampling depth (cm) 0-15 15-30 

Organic matter (%) 2.4 1.8 

Cation exchange capacity (meq/100 g) 9.8 9.1 

pH  6.5 6.3 

Nitrate (Ib/ac) 18 6 

Phosphorus (Ib/ac) 50 44 

Potassium (Ib/ac) 470 116 

Calcium (Ib/ac) 2500 2460 

Magnesium (Ib/ac) 318 356 

Sulphur (Ib/ac) 18 20 

Sodium (Ib/ac) 32 46 

Fertilizer Applied  

Monocropping: Grass :100 Ib/acre 46-0-0; 25 Ib/acre 11-52-0, 

                          Legumes: 80 Ib/acre 11-52-0 

Legume + grass mixture: 50 Ib/acre 46-0-0, 60 Ib/acre 11-52-0 
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Table 2. Agronomic Information for the Perennial Forage Mixtures 

Grasses Seeding 

rate 

(Ib/acre) 

Legume Seeding 

rate 

(Ib/acre) 

Grass + legume mixture Seeding rate 

(Ib/acre) 

Fleet MB 14 AC Grazeland ALF 8 Fleet + AC Yellowhead 50% of each 

AC Admiral MB 14 Dalton ALF 8 AC Success + AC Yellowhead 50% of each 

Cache MB 14 Halo ALF 8 AC Knowles + AC Yellowhead 50% of each 

Manchar SB 14 Rambler ALF 8 Fleet +Spredor 5 50% of each 

AC Success HB 12 Rugged ALF 8 AC Success  + Spredor 5 50% of each 

AC Knowles HB 12 Spreder 4 ALF 8 AC Knowles + Spredor 5 50% of each 

Greenleaf PWG 12 Spredor 5 ALF 8 Fleet + AC Yellowhead +AC 

Mountainview 

33% of all 

Kirk CWG 7 AC Yellowhead ALF 8 Success + AC Yellowhead +AC 

Mountainview 

33% of all 

AC Saltlander GWG 11 PV Ultima ALF 8 Fleet + AC Yellowhead +AC 

Mountainview + Veldt Cicer 

25% of all 

Nabucco IRG 10 PV Parlour HG ALF 8 Success + AC Yellowhead +AC 

Mountainview + Veldt 

25% of all 

Killarney OG 10 Halo 2 ALF 8 Fleet + Greenleaf Pubescent + AC 

Yellowhead 

33% of all 

Blizzard OG 10 Phabalous ALF 8 AC Success + Greenleaf Pubescent + 

AC Yellowhead 

33% of all 

Courtney TF 8 Spyder  ALF 8 Salinemaster 11 

Grindstad Tim 5 Assault ALF 8 Legumeaster 24 
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KY Early Tim 5 AC Mountainview SF 35   

Tygrove Tim 5 Nova SF 35   

  AAC Glenview 35   

  Veldt CMV 14   

  Oxley 2 CMV 14   

MB = Meadow Bromegrass; HB = Hybrid Bromegrass; SB = smooth bromegrass; PWG = Pubescent Wheatgrass; CW = Crested 

Wheatgrass; GW = Green Whetatgrass; TF = Tall FescuE; IRG = Italian RyegrasS; TIM = Timothy; SF= Sainfoin; ALF = Alfalfa; 

CMV = Cicer Milkvetch 

 

No yield or quality data was taken on the trial in the establishment year. Data would be available in 2020. 

 



 86 

 

Operation Pollinator Project at MARA Research Farm 

The Operation Pollinator is an international biodiversity program delivered by Syngenta, Soil 

Conservation Council of Canada, and ARECA, and aims to increase habitat for pollinators. This 

program is focused on research and partnerships to promote the health and well-being of bees 

and other pollinators given their essential role in agriculture and nature. The program’s mandate 

is to support activities that enhance biodiversity, habitat and other practical initiatives that 

contribute to healthy pollinator populations. 

Pollination is an essential supporting ecosystem service required by the majority of flowering 

plants. It has been estimated that most angiosperms require biotic pollination. A wide variety of 

organisms can act as pollinators including birds, bats, other mammals and insects, with insects 

being the most common. Pollinating insects particularly native bees are key species of the 

terrestrial ecosystem and provide invaluable  

ecosystem services. However, pollinators  

are increasingly threatened by many human?  

activities including land use change and  

agricultural intensification.   

In order to support the health bee population,  

we need to provide for bees by offering 

 a continuous supply of floral resources,  

most of which are native plants that in  

turn depend on native bees in order to successfully  

reproduce.  
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Participating producers in the program convert one to two acres of low productivity land  

to pollinator habitat using plant varieties that support local pollinator species. The program 

 promotes the notion that even a small area seeded with pollinator friendly species can make a 

big difference in providing nectar, pollen, and habitat for pollinators throughout the season. In 

2017, MARA seeded two separate parcels of land, each 2 acres in size, to the pollinator mix at 

22 lb/acre. The mix comprised of 10% timothy grass, 10% alsike clover, 10% Wildcat double cut 

red clover, 20% Yellow blossom sweet clover, 20% Bruce birdsfoot trefoil, 20% Phacelia. 

MARA believes Operation pollinator project can help Alberta to maintain healthy and 

sustainable pollinator habitat that will have positive effects on bee population. 
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Extension Report 

MARA staff strive to provide high-quality events with a diverse set of topics to fit the needs of 

the producers in Mackenzie County. We have worked to bring in the renowned speakers in their 

respective fields so that producers can have their questions answered and stay on top of the latest 

agronomic research and technology. The following is a summary of some events MARA hosted 

in 2019. 

Dugout Workshop on Jan. 31st, County Building, La Crete 

Dan Benson, Ag Water Specialist with Alberta Agriculture and Forestry in Peace Region talked 

on how to construct a new dugout, maintaining existing dugouts, management of biology within 

dugout, and value and techniques of aeration. He elaborated on available grants that producers 

could apply for their farm water projects. Dan was also available for one on one consultation. 

Total attendance was 38.  

Organic Weed Management Workshop on Jan. 19th, Heritage Centre, La Crete  

MARA in collaboration with Organic Alberta hosted Organic Weed Management Workshop. 

Lena Syrovy, Research Officer in the Agronomy and Weed Ecology program, University of 

Saskatchewan shared her research findings with producers in Mackenzie County. Attendees were 

able to gain knowledge on weed physiology and different weed management techniques to 

control weeds in organic fields. Lena was able to share this information with 30 producers.  

 

 

Hemp Marketing Information Session 7th March 2019, Mackenzie County Building, La 

Crete  

MARA collaborated with Mackenzie County to host Dr. Jan Salski, Innotech Alberta and Erin 

Moskalyk to share their hemp research findings in southern Alberta. Jesse Hahn, Natural Fibre 
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Technologies enlightened producers on the hemp fibre processing procedure and the value of 

starting it as an agribusiness. Nicole Driedger from MARA presented summary of 2018 hemp 

variety trial results. Total attendance was 12.  

 

MARA Research Report and Annual General Meeting on March 21st, Legion Hall, Fort 

Vermilion 

MARA’s Manager & Research Coordinator presented information on 2018 research and 

extension programs. Guest Speaker, Jarrod Fogal,  

Digital Ag Specialist with Richardson Pioneer  

presented on how to use satellite imagery and  

variable rate technology data increase productivity  

and profit. MARA’s 2018 volunteer service award  

was presented to Mr. Brian Friesen. 

 Total attendance was 56. 

 

Transition to Organic Grain and Growing High Quality Grain Crop Conference on April 

5th and 6th, Heritage Centre, La Crete  

MARA, Organic Alberta, and the Prairie Organic Grains Initiative partnered to offer the 

Transition to Organic Grains workshop and  

Field Crop Conference to the substantial 

 population of organic producers in the county.  

The conference provided insight into organic  

farming, transitioning to organic farming,  

agronomics, 

 marketing, and record keeping for organic  
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operations. The second day provided in depth knowledge on cover crops, marketing peas, 

integrating livestock and crops, and interpreting soil test results. The trade show provided 

opportunities for producers to network and make new connections. There were 125 producers in 

attendance. 

 

   

 

       

 

 

 

 

 

Clubroot Information Session on April 30th, Heritage Centre, La Crete  

MARA and Mackenzie County partnered to offer Clubroot Information Session to the producers 

in the county. This event focused on the past and present incidences of Clubroot in Alberta, and 

prevented measures for the future. Dr. Mike Harding shared information on the science of 

Clubroot, best management practices and sanitation techniques to prevent the spread of Clubroot. 

Greg Sekulic, Agronomy Specialist, Canola Council of Canada presented on the effects of 

clubroot on canola production. Sebastian Dustrisac, Ag Fieldman, Northern Sunrise County 

shared his county’s pragmatic ways and guidelines implemented to control and prevent the 

spread of clubroot after first found. Grant Smith, Ag Fieldman Mackenzie County provided 

update on clubroot and management strategies to prevent entry into the county. Total attendance 

was 26.   
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Gardening Event with School Kids on June 4th and 5th, MARA, Fort Vermilion 

This event was organized to get involved Grade 1 School kids within the county to introduce 

gardening concept and to implement one of their classroom exercises.  About 200 students 

signed up for the event and had to cancel due to closure of public schools as a result of wildfire 

and fire evaluation orders. However, 11 students from Hilltop Christian School (private school) 

who were not affected by the evacuation orders participated in the event. The students learned 

how to prepare seedbed, weeding, seeding at different spacing with respect to crop and variety.  

 

       

 

 

Get the Dirt on Soil Health and Carbon Sequestration on June 12th, MARA, Fort 

Vermilion  

MARA, Organic Alberta, and Food Water and Wellness Foundation partnered to offer soil health 

and carbon sequestration to the producers in the county. This was a full day event including 

classroom and field practical session. Dr. Kris Nichols, an independent soil microbiologist 
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presented on importance of soil carbon, soil microbes role of improving soil health and 

regenerative agriculture principles. She also shared information on how regenerative farming 

improve soil structure, infiltration, soil health, climate change and how it relates to healthier food 

production. Kimberly Cornish from Food Water and Wellness Foundation presented on how to 

estimate the sequestered carbon. A total of 25 producers were able to put together a tool kit and 

measure aggregate stability of soil from their own farm.   

 

   

Field Day on June 20th, MARA, Fort Vermilion 

MARA organizes Field Day in June annually to guide producers for farm tour and 

demonstrations. The guest speaker invited was Robyne Bowness, Pulse Crop Research Scientist, 

Alberta Agriculture and Forestry. However, MARA cancelled this event due to wildfire and 

evacuation orders.  

 

 

 



 93 

 

Management of Dry Condition and Forage Stands Workshop on July 18th, La Crete 

Heritage Centre  

MARA and Organic Alberta partnered to offer strategic management for dry condition and 

productive forage stands workshop and farm visit to the producers in the county. Grant Lastiwka, 

Forage extension specialist, Alberta Agriculture and Forestry shared information on forage 

management strategies in dry conditions, grazing and annual cropping options, including high 

legume pasture as an option and how to manage pasture. He also shared information on silage 

mixtures (legume + cereal) and how these mixtures meet the nutritional needs of livestock. In the 

afternoon, he provided one-on-one consultation and visited some farms for demonstrations. Total 

attendance for this event was 14.  

Ag Fair and Field Tour on Aug 9th, MARA, Fort Vermilion 

As always, MARA’s Ag Fair and Field Tour was an excellent opportunity to display the range of 

agricultural activities in the county. MARA staff, Clair Langlois (Provincial Extension 

Specialist) and Dr. Manjula Bandara, Research Scientist (Alberta Agriculture and Forestry) were 

involved in guiding producers on the farm tour and demonstration. Brian Kennedy (Alberta 

Wheat Commission) shared information on glyphosate use and market access of crops.   

Dr. Manjula Bandara delivered a   

presentation on “pulse/oil seed 

 crops in wheat-based cropping  

systems” and discussed  

factors that need to be  

considered when  
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growing different types of crops in the same field year after year. Total producers and 

stakeholders who participated in the tour and fair were 89.  

Twenty-one kids from the Fort Vermilion Community Library Summer Reading Team were also 

guided on the field tour in the late afternoon. 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

Green Manure Workshop on Oct. 24th, La Crete Heritage Centre  

MARA and Organic Alberta partnered to offer green manure workshop to the substantial organic 

producers in the county. Julie Bernier, an Agronomist (Organic Alberta) elaborated on the basic 

principles of growing, managing and incorporating green manure into the soil and its value for 

transitioning and new organic producers.  Total attendance was 14. 

 

Wetland and Environmental Farm Plan Workshop on Oct. 29th and 30th, La Crete Heritage 

Centre 
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Norine Ambrose, Executive Director and Kerri O’Shaughnessy, Riparian Specialist with the 

Alberta Riparian Habitat Management Society (aka. Cows and Fish),  

delivered presentations on riparian area functions and  

values, examination and monitoring health of 

 riparian areas and management strategies.  

They also enlightened producers on funding  

opportunities, ecological and economical  

benefits of grazing. Devon Lloyd, 

 EFP Program Coordinator, ARECA 

 explained to producers’ value of completing an EFP and walked them through the steps to 

completing the workbook. 

 

  Riparian health assessment, Fort Vermilion, 2019  

 

 

 

 

  

 

 

 

Ruminant Nutrition School on Nov. 14th, Rocky Lane School 

MARA and Rocky Lane School partnered to offer ruminant nutrition school. MARA’s manager 

and Research Coordinator, Mr. Peprah presented to 11 students (Grade 10 to 12) including Ag 

teachers on sampling hay with hay probe, interpreting feed test results, raising beef cattle and 

adaptive grazing system.  
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Winter feeding strategies with lower quality feeds on Dec. 4th  

This was a webinar with Barry Yaremcio, Beef and Forage Specialist, Alberta agriculture and Ag 

Information Centre with the goal of improving livestock industry in Mackenzie County. Barry 

presented on meeting the nutritional requirement of cattle through feed formulation and growth 

stage such as pregnancy and calving etc. The other topics discussed were, swath grazing cereals/ 

corn, liquid molasses on straw bales, including feed wheat in rations, cost of protein 

supplementation, what protein and minerals to use at different growth stages, vitamin 

supplementation with the focus on how to improve lower quality feed in winter. Total of 17 

producers joined in the webinar   

 

Western Canada Conference in Soil Health and Grazing on Dec. 10 to 12th, Double Tree 

Hotel, Edmonton  

MARA, NPARA, CARA, LARA, PCBFA, GR, WCFA, FFGA, GWFA, BRRG partnered to 

offer Western Canada Conference in Soil Health and Grazing on the theme “our future is in the 

soil”. Speakers included Gabe 

Brown, Joel Williams,  

Dr. Dwayne Beck, Allen Williams,  

Derek Axten and grain and 

 livestock producers within western 

Canada. Day 1 focused on 

regenerative agriculture and  

soil health, soil carbon dynamics,  

plant roots  
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and exudates, cover crops and principles for soil health. Producers shared their experiences 

practicing integrated systems with livestock, and crops. Day 2 focused on intercropping, grazing 

for ecosystem and economic benefits and assessment of soil health. The last day focused on 

turning ag failures to success and sainfoin breeding success. Total attendance was 550.   
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General Appendix on Forage, Silage and Livestock Feed 

Measurements 

Dry Matter (% of fresh weight) 

The dry matter is the proportion (%) of the fresh feed that is not water. This value is calculated by 

taking a fresh weight of a sample, drying that sample completely, and then weighing the dry sample 

and comparing it to the fresh weight. Dry matter is a useful way to compare the nutrient values of 

feeds with different moisture levels on an equal level.  

 

Neutral Detergent Fibre (NDF, % of dry matter) 

 Neutral Detergent Fibre is an estimate of the fibre content in a feed. When a feed sample is boiled 

down in a neutral (pH=7) detergent solution, the remaining material is the NDF. The main 

components in NDF are hemicellulose, cellulose, and lignin which are the hardy structural support 

tissues which make up the cells walls of a plant. These units are not easily digestible, with some 

being completely indigestible to both rumens and non-rumens. NDF can be useful to predict dry 

matter intake, as the higher the NDF, the less palatable the feed and the lower the dry matter intake. 

However, an NDF that is too low can lead to problems caused when feed is too easily digested (ex. 

acidosis).  

 

Acid Detergent Fibre (ADF, % of dry matter) 

Acid Detergent Fibre is the most indigestible portion of the feed and consists of mostly cellulose 

and lignin. The acid detergent fibres are the remaining residues when a feed is boiled in an acid 

(pH > 7) detergent solution. The ADF value is negatively related to digestibility; that is the higher 
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the ADF, the lower the amount of digestible nutrients in a feed. The ADF value is used to calculate 

Total Digestible Nutrients (TDN) and Digestible Energy values.  

 

Crude Protein (CP, % of dry matter) 

 Crude protein is the proportion of the feed estimated to be protein (amino acids). There is no lab 

method for directly measuring the amount of protein in a sample, but an approximation can be 

calculated using the Nitrogen content of the feed. Crude protein may be an overestimation of the 

actual protein levels, since there may be some nonprotein Nitrogen in the feed (such as urea), 

however this is usually a very small proportion of the feed. Generally, higher protein indicates a 

higher quality feed.  

 

Acid Detergent Fibre Crude Protein (ADF-CP, % of dry matter) 

Acid detergent fibre crude protein (ADF-CP) is the proportion (%) of dry matter that is not 

degradable in the rumen and is unavailable to the animal. High ADF-CP levels relative to CP (ADF 

values > than 12% of CP) can be an indicator of heat damage. Excessive heating of the feed during 

storage or transportation causes some carbohydrates to react with proteins and form new molecules 

which animals cannot digest. If the ADF-CP level is greater than 10% of the crude protein value, 

then the crude protein value may be overestimating how much protein is available to the animal 

and should be adjusted to a lower amount.  

 

Neutral Detergent Fibre Crude Protein (NDF-CP, % of dry matter)  

Neutral detergent fibre crude protein (NDF-CP) is the proportion of crude protein in the NDF (the 

residue of a feed after it is boiled in a neutral detergent solution). This value is not often considered 
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on its own to represent any aspect of feed quality, but is used in further calculations, for example, 

in estimating the amount of non-fibre carbohydrates.  

 

Soluble Protein (% of crude protein) 

 Soluble protein is the proportion of crude protein that is rapidly dissolved in the rumen fluid. 

Usually silage or wet feed has high levels of soluble protein. Feeds with high soluble protein levels 

(>30% of CP) may increase the risk of acidosis.  

 

Undegradable Intake Protein (UIP, % of crude protein)  

Undegradable intake protein, otherwise known as bypass protein, is the proportion of crude protein 

that does not get digested in the rumen and is digested directly in the small intestine. Measuring 

the proportion of UIP is used to calculate the amount of protein which is digested in the rumen 

(Digestible Intake Protein or DIP). An understanding of the DIP value is important to ensure there 

is enough protein being fed to the animal to sustain its microbe populations in the rumen.  

 

Total Digestible Nutrients (TDN, % of dry matter) 

The total digestible nutrient is the proportion (%) of dry matter that is digestible to the animal. The 

TDN can be calculated by using the Acid Detergent Fibre (ADF) measurement, or with another 

calculation that sums the measurements of various digestible components (fat, digestible 

carbohydrates, digestible protein, digestible fibre).  
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 Digestible Energy (DE)  

Digestible energy is the total energy (the Gross Energy or ‘GE’) in the feed available to the animal, 

minus the energy lost in the manure (Equation DE= GE- FE where FE is the energy lost in the 

manure). Digestible energy is expressed as the amount of energy (kcal of MJ) per unit weight of 

feed (lbs or kg). The digestible energy of a feed is commonly given because the energy losses in 

the manure is easy to measure. Digestible energy can be estimated using the TDN value.  

 

Metabolizable Energy (ME) 

Metabolizable energy is the total energy in the feed available to the animal, minus the energy lost 

in feces (FE), urine, and gas (Equation: ME = DE – (energy in urine) – (energy in gas). Since it 

accounts for energy losses in urine and gas, metabolizable energy aims to more accurately estimate 

the energy available to the animal than the digestible energy value. However, it can be difficult to 

measure how much energy is typically lost by an animal in urine and gas therefore this value 

represents a rough estimate. Metabolizable energy is expressed as the amount of energy (kcal of 

MJ) per unit weight of feed (lbs or kg).  

 

Net Energy (NE) 

The net energy terms are estimates of the amount of energy in a feed available to an animal after 

accounting for the energy the animal uses up in the process of digesting feed and releasing heat, 

feces, urine, and gas (Equation: NE = ME – energy in body heat). While net energy values are the 

most accurate estimates of energy in a feed available to an animal, it is difficult to measure the 

energy lost in gas, heat, and urine. Therefore, net energy is approximated using calculations from 
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the digestible energy (DE) or metabolizable energy (ME) values: Net energy terms are expressed 

as the amount of energy (kcal of MJ) per unit weight of feed (lbs or kg).  

 Net Energy for Maintenance (NEm): The estimated amount of energy in a feed used to keep 

the animal at a stable weight (not gaining or losing weight).  

Net Energy for Growth (NEg): The estimated amount of energy in a feed that the animal is using 

to gain weight. This value will be zero if the animal is not receiving the total daily amount of feed 

necessary feed for it to be maintaining its current weight.   

Net Energy for Lactation (NEl): The estimated amount of energy in a feed an animal can use to 

maintain her weight and produce milk. This value is important for estimating the energy needs of 

a lactating cow and for pregnant cows in their last two months of gestation.  

 

Non-Fibre Carbohydrates (NFC) (% of dry matter) 

 Non-fibre carbohydrates are the carbohydrates in a feed most easily digested by an animal. 

Primarily found inside cell walls, NFCs consist of soluble fibre, starch, simple sugars, pectin, and 

fermentation acids. Since these are the most rapidly digested nutrients, it is important that the NFC 

value is high enough to maintain productive microbe populations in the rumen, but not too high as 

to cause problems with fluctuating pH in the rumen which can lead to rumen acidosis and laminitis. 

 

 Relative Feed Values (RFV) 

The relative feed value is an index that represents forage quality, and is used to compare the 

potential energy intake (in other words, how much energy an animal will consume) of forages of 

the same type. The RFV is a unitless value, and its equation uses the ADF as a measure of 
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digestibility and the NDF as a measure of intake. An RFV value greater than 100 represents a feed 

of higher quality than alfalfa hay at full bloom.  

 

Mineral Abbreviations  

Abbreviation Full Mineral Name  Unit  

Ca Calcium % 

P Phosphorus % 

K Potassium % 

Mg Magnesium % 

Na Sodium % 

Cl Chloride % 

Cu Copper % 

Mn  Manganese % 

Fe Iron % 

 

Sources:  

Alberta Agriculture and Rural Development. 2006. Know Your Feed Terms. Agdex 400/60-2  

 

University of Georgia Cooperative Extension. 2013. Common Terms Used in Animal Feeding and 

Nutrition Bulletin 1367 

 


