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Mission and Purpose of MARA 

MARA is a not for profit, producer managed and driven applied research association that 

conducts agriculture and environmental research from its base in Fort Vermilion, Alberta.   

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

demonstration trials, develop fertilization strategies and innovative means to manage soils and 

lands 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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Board of Directors Message 

The year 2017 proved to be another positive year for our organization. With the quality of work 

that has been done, we are now in the enviable position that we have companies and 

organizations approaching us to do work or collaborate with them. We are also always looking 

for input from the local producers for new ideas on the type of research and the direction we 

should be heading.  

The Innovative Farmers Project, where we have been farming the land at the site that isn’t being 

used for research, was an outstanding success this year. We raised a record of close to $130,000, 

which will go directly back in the program or is being used on new capital projects. I would once 

again like to thank all the farm input suppliers and the local farmers who make this possible.  

This is a valuable part of our funding structure.  

We also would like to report that we are looking into organizing & sponsoring agriculture base 

tours in other countries in upcoming years. This has been a resounding success with other 

applied research groups in the province. This year saw the completion of two projects from 

previous years. The new plot combine harvester was received and used with great success last 

summer. The old Fort Vermilion courthouse was relocated from town and renovated to 

accommodate our new office. Other than some landscaping this project is now complete. This 

year we are in the process of renovating the old office and turning it back into staff housing. We 

are also looking at the costs and viability of a new lab and workshop facility. We would like to 

thank Mackenzie County and all others who made these projects possible. We would once again 

like to thank our staff for the outstanding work they did the last year. This is not a 9-5 job and 

they did great. As with any other organization there is staff turnover. With great regrets, we are 

losing a key member of our staff. Sabrina Westra has chosen to move on; as an organization we 

thank her for the dedication, effort and hard work she contributed to MARA. At this time, I 

would like to welcome Krishanthi Vithanage into our organization; she will be replacing Sabrina. 

 

Wishing everyone all the best in the upcoming year. 

Greg Newman 

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

Several years of hard work on the part of our board, volunteers, and staff paid off in 2017 when 

MARA acquired a new office building with conference facilities and a new combine harvester. 

With a generous contribution from the Farm Credit Canada AgriSpirit Fund as well as donations 

from local individuals and businesses, MARA was able to purchase a new Zurn 150 plot 

combine harvester. The new plot combine will be used alongside the old Hege combine. The 

Hege will be used for off-site small plots while onsite trials will be harvested with the Zurn.  

MARA has continued to conduct top quality research on important crops such as canola, wheat, 

barley, oats, and peas, and are continuing multi-year experiments with innovative fertilizer 

products and irrigation systems. Understanding that producers in Mackenzie County are limited 

by climatic conditions and market opportunities, MARA has taken a special interest in learning 

more about new crops to the area such as quinoa and hemp in hope that these may become 

profitable crops to grow in the region and provide more rotation options. 

We are proud to have hosted a diverse set of extension events last year featuring excellent 

speakers, some of whom are world renowned in their fields. We hosted five summer field events 

which allowed us both to showcase some of the beautiful farms in the area and to give producers 

opportunities for more practical learning experiences.  

The research and extension activities were made possible by the time volunteered by our board, 

and the hard work of my co-workers; Sabrina Westra (Assistant Research Coordinator), Frank 

Fehr (Senior Research Technician), and two summer staff, Nicole Driedger and Sylvia Boese. 

Also 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. 

Thank you so much to everyone who attended our events and supported us through their 

membership. It is rewarding to be part of an organization that is growing and progressing along 

with the agriculture sector in the region.  

Jacob Marfo (PAg, PhD) 
Manger & Research Coordinator  



v 
 

Table of Contents 

 

Mission and Purpose of MARA................................................................................................... i 

Permissions to use Data and Reports from MARA ...................................................................... i 

Board of Directors - 2017 ........................................................................................................... ii 

Board of Directors Message ...................................................................................................... iii 

Manager’s Report ...................................................................................................................... iv 

Table of Contents ........................................................................................................................v 

Regional Variety Trials (RVTs) ..................................................................................................1 

RVT Barley Summary .............................................................................................................5 

RVT Oat Summary .................................................................................................................6 

RVT Triticale Summary ..........................................................................................................7 

Canada Prairie Spring Red & Canada Northern Hard Red Wheat Summary ............................8 

Canada Western Special Purpose & Canada Western Soft White Spring wheat Summary .......9 

Canada Western Hard Red & Canada Western Hard White Spring wheat Summary .............. 10 

RVT Flax Summary .............................................................................................................. 12 

RVT Green Peas Summary .................................................................................................... 13 

RVT Yellow Peas Summary .................................................................................................. 14 

Canola yield, grain quality and nitrogen use efficiency in Northern Alberta as affected by 

different nitrogen fertilizers ....................................................................................................... 16 



vi 

Hybrid canola (Brassica napus) response to seven sulphur fertilizer treatments ......................... 34 

Response of AC Carberry and AC Stettler wheat to different Nitrogen Fertilizer rates............... 44 

Effects of Different Fungicides on Barley Yield in Multi-Year Field Scale Trial ....................... 54 

Field evaluation of twenty corn varieties in the North Peace Region under dryland conditions .. 57 

Effects of drip irrigation on silage and grain corn in Mackenzie County – 2017......................... 67 

Performance of 9 industrial hemp cultivars in Northern Alberta ................................................ 74 

Evaluating the field performance of six oats cultivars in Mackenzie County under organic 

conditions ................................................................................................................................. 88 

Multiplication of five oat germplasm from the Plant Gene Resources of Canada in Fort 

Vermilion ................................................................................................................................ 103 

Regional Silage Variety Trials (RSVT) ................................................................................... 106 

Silage Barley ....................................................................................................................... 107 

Silage Triticale .................................................................................................................... 110 

Pea-Cereal Mix Silage ......................................................................................................... 112 

Perennial Forages Report – Year 2 .......................................................................................... 116 

High Legume Pasture Report – Year 2 of 2 ............................................................................. 132 

Operation Pollinator Project at MARA Research Farm ............................................................ 141 

Summary of Events from 2017 ................................................................................................ 142 

General Appendix on forage, silage and livestock feed ............................................................ 148 



vii 
 

 

 

Thank you 
 

  



1 
 

Regional Variety Trials (RVTs) 

Introduction 

The Regional Variety Trials (RVTs) are trials conducted in Alberta and British Columbia’s 

Peace Region. Alberta Agriculture and Forestry and Alberta Regional Advisory Committee 

(ARVAC) manage the provincial wide program. Data from the trials are published in the Alberta 

Seed Guide. Funding for the program is provided by Alberta Agriculture (through the 

Agriculture Opportunity Fund), contributions from Agriculture & Agri-Food Canada Pulse 

Cluster, the Grain Commodity Commissions and the Plant Breeding Industry. For the 2017 

provincial data, visit http://www.seed.ab.ca/variety-trials/.  

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

• To provide producers with agronomic data relevant to the local environment 

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

• To contribute local agronomic data to the provincial database 

 

Materials and methods 

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

pre-seeding soil data is summarized in Table 1. Glyphosate was used for pre-seeding weed 

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

germination rate (Table 2). Seeding was done with a 6 row modified Fabro plot seeder. Row 

spacing was set at 8 inches. Each plot was 20 feet (6.1 m) in length. Fertilizer was banded 2 

inches from the seed rows. Refer to Table 3 for detailed herbicide and fertilizer information.  

The experimental design was randomised block with 3 replications (cereals) and 4 replications 

(flax and field peas). Harvesting was done with Zurn 150 plot combine harvester. Following 

post-harvest seed cleaning, test weight and seed moisture content were determined with Perten 

AM5200-A. FOSS Infratec Sofia was used to measure the protein content in wheat.  

 

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 

http://www.seed.ab.ca/variety-trials/
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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 %. 

 

Table 1: Pre-seeding soil test data for the 2017 RVTs 

 

Sampling depth (inch) 6  12 
Organic matter %) 4.1 3.9 
Cation exchange capacity 
(meq/100g) 

14.5 14.2 

pH 6.8 5.4 
Nitrate (lb/ac) 22 30 
Phosphorus (lb/ac) 110 134 
Potassium-(lb/ac) 104 194 

Calcium (lb/ac) 4600 2740 

Magnesium (lb/ac) 390 240 

Sulphur (lb/ac) 26 24 

Sodium (lb/ac) 40 30 

Aluminium (lb/ac) 828 1082 

Estimated Nitrogen Release (lb/ac) 53 51 

 

 

 

 

 

 

 

 



3 
 

Table 2: Previous crop, seeding & harvest dates and plant density of the 2017 RVTs 

 

Crop Previous 

Crop 

Seeding 

date 

Plant density 

(plants/m2) 

Harvest date 

Barley Canola May 11 280 August 23 

CWRS & CWHWS wheat Canola May 10 280 August 29 

CPSR & CNHR wheat Canola May 10 280 September 6 

CWSP & CWSWS wheat Canola May 10 280 August 29 

Flax Wheat May 11 900 September 18 

Green Peas Wheat May 10 88 August 25 

Yellow peas Wheat May 10 88 August 22 

Oats Field peas May 11 250 August 29 

Triticale Field peas May 10 310 September 6 

     

 

Wheat classes:  

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) 
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Table 3: In crop herbicide and fertilizer information-2017 Regional Variety Trials 

 

Crop Herbicide  Fertilizer source Fertilizer rate 
Barley Pardner 46-0-0, 11-52-0, 0-0-60 90, 60 40 lb/ac N, P, K 

CWRS &CWHWS wheat Pardner 46-0-0, 11-52-0, 0-0-60 90, 60 40 lb/ac N, P, K 

CPSR & CHNR wheat Pardner 46-0-0, 11-52-0, 0-0-60 90, 60 40 lb/ac N, P, K 

CWSP & CWSWS wheat Pardner 46-0-0, 11-52-0, 0-0-60 90, 60 40 lb/ac N, P, K 

Flax Poast Ultra + 
Merge + 
Centurion 

46-0-0, 11-52-0, 0-0-60 80, 40, 50 lb/ac N, P, K 

Green Peas Viper ADV + 
UAN 28 

11-52-2, 0-0-60 13, 60, 40 lb/ac N, P, K 

Yellow peas Viper ADV + 
UAN 28 

11-52-2, 0-0-60 13, 60, 40 lb/ac N, P, K 

Oats Buctril M + 
Centurion 

46-0-0, 11-52-0, 0-0-60 90, 60 40 lb/ac N, P, K 

Triticale Pardner 46-0-0, 11-52-0, 0-0-60 90, 60 40 lb/ac N, P, K 

    

Lowest label rate of each herbicide was used  
5.4 lb/ac granular CellTech inoculant was applied to the pea seeds 

Desiccant (Reglone ion) application on: green peas, flax and triticale 
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Results 

RVT Barley Summary 

Height, yield, thousand kernel weight and bushel weight of the 14 barley cultivars significantly 

differed. Overall, Lowe was the tallest cultivar with Oreana being the shortest (Table 4). CDC 

Austenson recorded the highest yield of 154.65 bu/ac while CDC Ascent had the overall lowest 

yield of 111.49 bu/ac. Oreana had the heaviest kernel weight with CDC Ascent recording the 

lowest. CDC Ascent however, had the highest test weight (Table 4).  

 

Table 4: 2017 Fort Vermilion Barley Regional Variety Trial Results 

 

Cultivar Height 
(cm) 

Maturity 
(days) 

Yield (bu/ac) TSW (g) Test weight 
(lb/bu) 

AC Metcalfe 84.89 bc 83 131.00 c 49.00 cd 53.77 bc 
AAC Connect 84.56 bc 83 129.56 c 54.33 ab 52.90 def 
AAC Synergy 86.00 abc 82 135.24 bc 51.33 bc 53.43 cde 
Altorado 77.78 d 85 144.20 abc 51.67 bc 52.70 ef 
CDC Ascent 87.89 abc 86 111.49 d 45.00 e 61.50 a 
CDC Austenson 83.11 cd 83 154.65 a 54.00 ab 54.43 b 
CDC Fraser 89.22 ab 85 146.52 abc 53.33 ab 52.70 ef 
CDC Goldstar 88.44 abc 83 140.20 abc 52.00 abc 53.73 bcd 
Champion 84.11 bc 85 145.40 abc 51.33 bc 53.40 cde 
Claymore 84.44 bc 84 149.32 ab 47.67 de 52.27 f 
Lowe 91.00 a 85 132.04 bc 53.00 ab 53.27 cde 
Oreana 66.00 e 85 138.52 abc 55.33 a 53.57 cd 
Sirish 63.11e 83 144.13 abc 51.67 bc 52.90 def 
TR13606 85.22 bc 83 129.24 cd 47.33de 53.03 cdef 
      
Significant (p<0.05) S  S S S 
LSD 5.61  18.06 3.62 0.84 

CV % 4.1  7.8 4.2 0.9 

S = significant differences observed. Check variety = AC Metcalfe 
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RVT Oat Summary 

The 2017 RVT Oat trial had 10 entries. The cultivars differed in height, yield and TSW but not 

test weight. CDC Dancer was the tallest with Kara being the shortest. CDC Ruffian and AC 

Morgan had the highest yield. Thousand kernel weight of AC Morgan was the heaviest (Table 

5). Test weight of the 10 cultivars did not differ statistically. 

 

Table 5: 2017 Oat Regional Variety Trial Results 

 

Cultivar Height 
(cm) 

Maturity 
days 

Yield 
(bu/ac) 

TSW (g) Test weight 
(lb/bu) 

CDC Dancer 94.33 a 86 129.29 c 41.00 c 40.23 

AC Morgan 87.56 abc 87 147.31 a 46.33 a 39.87 
Akina 83.00 bcd 87 137.95 abc 40.67 c 39.37 
CDC Ruffian 82.78 bcd 87 147.56 a 42.00 bc 39.50 
Kara 76.00 d 87 128.30 c 41.67 c 39.47 
Kyron 82.67 bcd 87 131.43 bc 40.67 c 39.53 
ORE 3541 M 81.89 cd 87 142.70 ab 42.33 bc 39.83 
ORE 3542 M 80.33 cd 87 139.71 abc 43.00 abc 39.40 
OT3085 88.89 abc 88 140.10 abc 45.67 ab 39.43 
Pomona 91.44 ab 88 131.56 bc 41.33 c 41.40 
      
Significant (p<0.05) S  S S ns 
LSD 9.08  12.29 3.69 1.52 

CV % 6.2  5.2 5.1 1.8 

S = significant, ns = not significant, Check variety is CDC Dancer  
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RVT Triticale Summary 

There were only two triticale entries in the 2017 RVT program. The two cultivars were AAC 

Delight and Brevis. The cultivars had statistically identical height and yield (Fig. 1 A, B). 

However, kernel weight and test weight of the two cultivars differed. Kernels of AAC Delight 

were 27% heavier than that of Brevis (Fig. 1C), while test weight of AAC delight was 3% lower 

than that of Brevis (Fig. 1D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Height, yield, kernel weight and test weight of AAC Delight and Brevis triticale. Each 

bar represents the mean of 3 plots and bars with different letters indicate significant means 

(p<0.05). 
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Canada Prairie Spring Red & Canada Northern Hard Red Wheat Summary 

A total of 12 cultivars classified as either CPSR or CNHR were grown as part of the 2017 RVT 

program. Overall, AAC Concord was the tallest cultivar while AC Foremost was the shortest. 

AAC Entice yielded the highest with the least yielding cultivar being AC Barrie (Table 6). AC 

Barrie had the highest grain protein content. SY Rowyn had the lowest thousand kernel weight 

with HY2003 VB having the least test weight. 

 

Table 6: 2017 Canada Prairie Spring Red & Canada Northern Hard Red RVT wheat trial results 

 

Cultivar Height 
(cm) 

Maturity 
days 

Yield 
Bu/ac 

Protein 
(%) 

TSW (g) Test weight 
(lb/bu) 

AC Barrie 95.67 ab 85 46.28 g 14.47 a 41.67 bc 61.63 b 
Carberry 80.22 efg 87 55.61 f 13.40 b 41.33 bc 62.40 a 
AAC Concord 98.11 a 87 60.46 ef 12.70 cd 41.00 bc 61.17 cd 
AAC Crossfield 81.89 ef 86 67.36 abc 11.40 g 41.00 bc 61.63 b 
AAC Entice 84.89 de 87 72.02 a 11.56 fg 41.67 bc 61.13 d 
AAC Penhold 75.44 gh 87 62.20 cde 12.22 de 47.00 a 62.17 a  
AC Foremost 71.56 h 87 61.12 def 11.17 g 47.33 a 61.20 cd 
BW968 83.56 de 86 66.80 abcd 12.90 bc 42.00 b 62.10 a 
CDC Terrain 87.11 cd 86 64.64 cde 11.68 efg 45.00 a 61.27 bcd 
Elgin ND 91.56 bc 85 64.83 bcde 12.19 de 39.33 c 62.27 a 
HY2003 VB 80.89 ef 85 66.46 abcd 12.68 cd 41.67 bc 60.67 e 
SY Rowyn 78.22 fg 86 70.51 ab 12.16 def 36.67 d 61.57 bc 
       
Significant 
(p<0.05) 

S  S S S S 

LSD 4.92  5.83 0.62 2.63 0.40 

CV % 3.5  5.4 3.0 3.7 0.4 

S = significant, AC Barrie and Carberry were check varieties 
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Canada Western Special Purpose & Canada Western Soft White Spring wheat Summary  

Height, yield, protein content, TSW and test weight of the eleven CWSP/CWSWS wheat 

cultivars differed significantly. AC Barrie was the tallest cultivar while KWS Alderon was the 

shortest (Table 7). Overall, AAC Indus had the highest grain yield and Pasteur had the lowest 

yield. AAC Awesome and AAC Indus had the overall heaviest thousand kernel weight. Test 

weight of AC Barrie and Carberry were the highest.    

 

Table 7: 2017 RVT Canada Western Special Purpose and Canada Western Soft White Spring 

wheat trial results 

 

Cultivar Height 
(cm) 

Maturity 
days 

Yield 
(bu/ac) 

Protein 
(%) 

TSW (g) Test weight 
(lb/bu) 

AC Barrie 98.00 a 86 77.30 abc 14.96 a 41.67 abc 61.93 a 
Carberry 82.44 d 86 76.79 abc 14.68 a 44.00 cde 62.13 a 
AAC Awesome 94.56 ab 87 73.69 bc 10.90 b  48.67 a 60.33 ab 
AAC Indus 92.33 b 87 85.08 a 10.16 b 48.67 a 56.23 c 
AAC Paramount 92.89 b 87 79.93 ab 10.81 b 47.33 abcd 59.13 abc 
AC Andrew 82.33 d 87 69.78 c 11.19 b 47.67 abc 58.07 bc 
AC Sadash 87.89 c 87 73.52 bc 10.45 b 45.67 f 60.33 ab 
KWS Alderon 74.33 e 89 81.60 ab 10.40 b 47.67 e 55.97 c 
KWS Charing 82.00 d 89 74.01 bc 11.17 b 46.33 abc 56.13 c 
KWS Sparrow 85.11 cd 90 75.73 bc 11.21 b 48.00 bcd 58.53 bc 
Pasteur 86.22 cd 89 68.94 c 10.39 b 45.33 de 61.07 ab 
       
Significant (p<0.05) S  S S S S 
LSD 4.29  9.25 1.86 2.24 3.38 

CV % 2.9  7.1 9.5 2.8 3.4 

S = significant, AC Barrie and Carberry were check varieties 
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Canada Western Hard Red & Canada Western Hard White Spring wheat Summary 

AC Barrie and AAC Cameron were overall, the tallest cultivars. AAC Viewfield was the shortest 

cultivar.  

 
Table 8: Canada Western Red Spring and Canada Western White Spring wheat trial results 
 

Cultivar Height 
(cm) 

Maturity 
days 

Yield 
(bu/ac) 

Protein 
% 

TSW (g) Test weight 
(lb/bu) 

AC Barrie 99.1 a 86 73.4 f 14.0 a 40.7 fgh 62.2 bcdef 
Carberry 82.2 efg 87 82.8 e 13.4 ab 44.0 abcde 61.9 defg 
AAC Cameron 101.6 a 85 91.2 abc 12.1 d 45.0 abcd 61.7 efgh 
AAC Jatharia VB 97.2 ab 85 92.0 abc 12.2 cd 43.3 cdef 63.0 a 
AAC Redberry 91.0 bcd 86 84.6 cde 14.0 a 46.3 ab 61.9 defg 
AAC Viewfield 77.0 g 86 92.7 ab 12.6 bcd 42.7 defg 62.7 ab 
BW1011 97.0 ab 86 81.0 e 13.9 a 41.7 efgh 61.4 gh 
BW488 87.3 def 86 92.8 ab 12.2 cd 40.0 gh 62.0 cdefg 
BW5005 95.2 abc 86 93.8 ab 12.1 d 45.3 abcd 62.6 abc 
BW5007 86.1 def 86 91.6 abc 12.9 bcd 45.3 abcd 61.6 fgh 
BW980 89.7 cd 87 87.9 abcde 12.6 bcd 45.7 abc 62.7 ab 
CDC Bradwell 87.7 def 86 87.1 abcde 12.1 d 39.3 h 62.6 abc 
CDC Go 82.0 fg 85 88.1 abcde 13.2 ab 45.0 abcd 61.2 h 
CDC Hughes 82.1 fg 87 88.2 abcde 13.2 ab 46.7 a 62.5 bcde 
CDC Landmark VB 86.4 def 85 91.0 abcd 13.1 abc 43.7 bcde 62.8 ab 
HW388 85.7 def 86 94.3 a 12.6 bcd 36.0 i 62.3 bcde 
Parata 89.2 cde 86 83.5 de 13.4 ab 41.7 efgh 61.9 defg 
PT250 88.2 cdef 87 85.1 cde 13.1 abc 44.7 abcd 62.0 cdefg 
Stettler 89.6 cd 87 87.3 abcde 13.1 abc 43.0 cdef 61.8 efgh 
SY Slate 90.9 cbd 86 86.2 bcde 13.4 ab 45.3 abcd 61.4 gh 
       
Significant (p<0.05) S  S S S S 
LSD 7.0  7.59 0.95 2.86 0.65 

CV % 4.7  5.2 4.4 4.0 0.6 

S = significant, AC Barrie and Carberry were check varieties 
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Overall, the highest yield cultivar was HW388 with AC Barrie having the lowest yield. Protein 

content, however, was highest in AC Barrie, AAC Redberry and BW1011 (Table 8). CDC 

Hughes produced the heaviest kernels. Though HW388 had the highest yield, its thousand kernel 

weight was the lightest. Bushel or test weight of AAC Jatharia was the highest (Table 8). 

 

  

RVT Wheat Plots at Fort Vermilion, Alberta-2017 
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RVT Flax Summary 

Yield, weight of thousand kernels and test weight of the 8 flax cultivars in the 2017 RVT 

program did not differ significantly. Only plant height of the cultivars statistically varied (Table 

9). CDC Buryu, FP2513, FP2401 and Topaz were generally taller than the other cultivars. 

 

Table 9: Results of RVT Flax trial conducted at Fort Vermilion in 2017 

Cultivar Height (cm) Maturity 
days 

Yield 
(bu/ac) 

TSW (g) Test weight 
(lb/bu) 

CDC Bethune 59.8 ab 88 27.6 6.15 54.48 
CDC Buryu 62.8 a 88 27.0 6.08 55.18 
CDC Plava 56.9 b 88 28.6 6.45 54.80 
FP2401 59.4 ab 88 30.1 5.95 52.00 
FP2454 57.1 b 87 27.1 5.85 55.08 
FP2513 62.8 a 88 33.4 6.975 55.08 
Topaz 62.6 a 88 30.1 6.375 54.15 
Westlin 72 56.8 b 88 28.8 6.15 55.15 
      
Significant (p<0.05) S  ns ns ns 
LSD 4.77  4.99 0.74 2.68 

CV % 5.4  11.5 8.0 3.3 

S = significant, ns = not significant, Check variety = CDC Bethune  
 

 

 

  

Flax plots at Fort Vermilion-2017 
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RVT Green Peas Summary 

Vine length and thousand kernel weight of the six green peas cultivars in the 2017 RVTs differed 

significantly. The tallest cultivar was CDC Spruce and the shortest was AAC Royce (Table 10). 

Yield ranged from 75 to 86 bu/ac but was not statistically different. CDC Limerick and LRP 

1424 had the least thousand seed weight (Table 10). AAC Royce lodged more than the other 

cultivars. It was the first to mature and keeping it in the field until the rest were ready for harvest 

contributed to the lodging. 

 

Table 10: Results of RVT Green peas trial conducted at Fort Vermilion in 2017 

Cultivar Vine length 
(cm) 

Maturity 
days 

Lodging 
score 

Yield 
(bu/ac) 

TSW (g) 

CDC Limerick 82.83 bc 87 5 86.08 235.3 b 
AAC Comfort 80.75 c 88 7 85.17 288.0 a 
AAC Royce 73.58 d 82 10 79.00 280.5 a 
CDC Forest 87.67 ab 86 4 84.17 272.3 a 
CDC Spruce 89.58 a 86 5 74.51 273.3 a 
LRP 1424 86.67 ab 86 5 81.16 243.8 b 
      
Significant (p<0.05) S   ns S 
LSD 5.69   9.12 23.73 

CV % 4.5   7.4 5.9 

S = significant, ns= not significant, Lodging: 1= upright, 10 = flat on the ground, 
Check is CDC Limerick 

 

  

Field peas-Fort Vermilion 2017 
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RVT Yellow Peas Summary 

Vine length, yield and thousand kernel weight of the 10 yellow pea cultivars varied significantly. 

The tallest cultivar was LGPN-4903 and P0520-116 the shortest. CDC Meadow produced the 

highest yield. Thousand seed weight of CDC Athabasca was the heaviest (Table 11). 

 

Table 11: Results of 2017 RVT Yellow Peas trial conducted at Fort Vermilion 
 
Cultivar Vine length 

(cm) 
Maturity 

days 
Lodging Yield (bu/ac) TSW (g) 

CDC Amarillo 72.88 bc 83 4 90.04 ab 239.0 e 

AAC Barrhead 71.88 bc 82 4 76.73 c 249.0 de 
AAC Carver 76.13 ab 82 3 85.02 abc 264.3 bc 
AAC Lacombe 80.50 ab 82 5 84.71 abc 274.5 b  
CDC Athabasca 74.38 b  84 4 76.82 c 307.0 a 
CDC Canary 75.25ab 82 5 80.10 bc 264.5 bc 
CDC Meadow 72.13 bc 82 8 93.28 a 224.5 f 
CDC Spectrum 81.13 ab 83 4 86.56 abc 263.8 bc 
LGPN 4903 86.38 a 82 6 88.41 ab 255.8 cd 
P0520-116 63.13 c 82 8 90.00 ab 247.0 de 
      
Significant (p<0.05) S   S S 
LSD 11.15   10.49 12.3 

CV % 10.2   8.5 3.3 

S = significant, Lodging: 1= upright, 10 = flat on the ground, Check is CDC Amarillo 
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Canola yield, grain quality and nitrogen use efficiency in Northern Alberta as affected by 

different nitrogen fertilizers 

 

Summary 

The efficient use of nitrogen fertilizers can increase farmers return on investment while 

minimizing environmental degradation at the same time. A replicated field trial was conducted at 

Fort Vermilion, Alberta to evaluate canola yield and nutrient use efficiencies to Agrotain, ESN, 

SuperU and untreated Urea with and without irrigation. Supplemental irrigation delayed maturity 

by 3 days and also reduced grain oil content, but had no other effect on any other variable. Plots 

which were not fertilized with nitrogen matured 6 days before the N fertilized plots. Seed oil 

content was reduced by the application of N fertilizer, irrespective of the type or form of 

application. Grain yield was significantly increased by the application of banded Agrotain, 

SuperU and ESN. N uptake and nitrogen use efficiency were highest in ESN and banded 

SuperU. In comparison with banding, broadcasting Agrotain or SuperU reduced their efficiency. 

Banded SuperU recorded the lowest nitrogen loss, with the highest occurring in untreated urea. 

 

Introduction 

Nitrogen is the most important plant nutrient element. It is required by plants in the largest 

amount and the cost of per unit weight of nitrogen fertilizer is the highest in relation to other 

major nutrients. Inefficient use of nitrogen fertilizer can cause environmental degradation, 

including increased nitric oxide emissions and nitrate pollution of surface water bodies. Nitrogen 

applied to the soil can be lost through leaching, run-off, denitrification and ammonia 

volatilization. Ammonia volatilization however, is the major pathway for N loss, especially with 
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urea. It is estimated that as much as 40% of surface applied N can be lost through ammonia 

volatilization.  

Improving nitrogen use efficiency can minimize the amount of nitrogen fertilizer required for 

optimal crop yield, thereby reducing nitrous oxide and other greenhouse emissions. Not only is 

higher nitrogen use efficiency better for the environment, it can also result in reduced cost of 

production and higher returns on farmers’ investment. Control released nitrogen fertilizers 

slowly release nutrients to meet the demands of crops and can minimize nitrogen loss. The use of 

urea treated with urease inhibitors can also minimize N loss and increase nitrogen use 

efficiencies.  

Nutrient uptake by crops is significantly reduced when soil moisture is limited. For example, 

ESN, a polymer coated urea fertilizer from Nutrien (formerly Agrium) gets activated when in 

contact with adequate soil moisture. In Fort Vermilion, Alberta (58.3875813, -116.066707) 

where this trial was conducted, growing season precipitation is significantly lower than the 

moisture requirements for most Western Canadian grain crops, including canola. As such, 

supplemental irrigation was added to the trial to examine the combined effects of irrigation and 

nitrogen fertilizer on canola yield, oil content and nutrient use efficiencies. 

With funding from the Alberta Canola Producers Commission, MARA started a five-year trial in 

2014 to investigate the effects of different nitrogen fertilizers on canola. The fertilizers being 

evaluated are Agrotain (urea treated with ammonia inhibitors, from Koch Fertilizers), ESN (urea 

with polymer coating), SuperU (urea treated with ammonia and nitrate inhibitors, from Koch 

Fertilizers) and untreated urea.  
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Materials and Methods 

The experimental design was split plot with irrigation as the main plot and Nitrogen fertilizer 

treatment as the sub-plot (Fig. 1). The irrigated plots received 3.5 inches of supplemental water 

using pressure regulated surface drip lines. Seven nitrogen fertilizer treatments were applied. The 

fertilizer treatments were banded Agrotain, broadcasted Agrotain (Agrotain Broad), banded ESN 

(60% ESN, 40% urea), banded SuperU and broadcasted SuperU (SuperU Broad), Urea and a 

Control (no nitrogen fertilizer). The control plots did not receive nitrogen fertilizer. All plots 

received the same amount of phosphorus, potassium, sulphur and zinc (Table 1).  

Invigor L252 hybrid canola was direct seeded at a target plant population of 72 plants per square 

meter (~7 plants per square foot). Following seeding, plastic recycling bins with 14 ventilation 

holes were place over portions of each plot. Inside each ventilated container, a 3D Gastec 

ammonia dosimeter tube was held at 5 inches above the ground. The tube is rated to detect 

ammonia (NH3) loss from 2.5 to 1000 ppm. To activate the reactant (sulphuric acid) inside the 

tube and commence measurement, the tip of each tube was broken and the time it occurred 

recorded. As the purple sulphuric acid reacted with NH3 released from the soil, a colour change 

occurred from purple to yellow, indicating the NH3 ppm per hr lost. Readings were done at 24-

48-hour interval.  

Total loss (lb/ac N) was estimated as 

𝟎𝟎.𝟖𝟖𝟖𝟖𝟖𝟖 𝐱𝐱 [(𝟎𝟎.𝟖𝟖𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐) − (𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎) + (𝟎𝟎.𝟐𝟐𝟐𝟐)] based on (Van Andel et al. 2017)1 

                                                
1 Van Andel M, Warland JS, Zwart PD, Van Heyst BJ, Lauzon JD. 2017. Development of a simple and affordable 
method of measuring ammonia volatilization from land applied manures. Canadian Journal of Soil Science. 97:541-
551. 
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Where D is the dosimeter reading (ppm/hr), w is wind speed (m/s) at approximately 12 inches 

high (value estimated from onsite weather station). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Diagrammatic representation of the 2017 canola trial at Fort Vermilion, Alberta 
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Table 1: Materials and Methods-Canola nutrition-irrigation trial 2017 

 

Trial location Fort Vermilion, Alberta (58.3875813,-116.066707) 

Previous crops Field peas (2015), wheat 2016  

Pre-seeding weed control Pardner (0.48 litre/ac) + Roundup Weathermax (0.33 l/ac) 

Seeding date May 17 2017 

Harvest date September 18 2017  

Soil properties Top 6 inches: pH 7.2, OM 4.1%, Nitrate 26 lb/ac, P 90 lb/ac, K 110 

lb/ac, ENR 53 lb/ac 

Top 12 inches: pH 7.4, OM 3.1%, Nitrate 19 lb/ac, P 34 lb/ac, K 75 

lb/ac, ENR 42 lb/ac 

Experimental design Split-plot design, Irrigation (whole plot) and Nitrogen fertilizer (sub 

plot). Each plot area 8 m2, ~ 86 ft2. Four replications 

Seeding method Direct seeding with 6 row 8-inch spaced Fabro seeder 

Fertilizer applied  60 P, 50 K, 20 S, 5 Zn (actual lb/ac). N = 120 lb/ac except Control and 

ESN plots. Control = zero N, ESN = 123 lb/ac 

In crop weed control Lontrel 360 (0.25 l/ac) + Poast Ultra (0.18 l/ac) + Merge (0.4 l/ac) 

Source of irrigation water Snow melt and run-off water in dugout 

Irrigation method Surface drip with pressure regulated drip lines 

 

At the early blooming stage, Headline EC fungicide was applied to all the plots at label rate. At 

the flowering stage, topmost portions of 3 randomly selected plants were sent to A & L Lab for 

tissue analysis. Seed oil content (100 grams) was determined by FOSS Infratec Sofia, using NIR 

technology. WinRhizo was used to determine root length and root surface area. Genstat 12 

analysis of variance model was used to analyze the data.  
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The following were calculated based on tissue N content, yield and N applied:  

Agronomic nitrogen use efficiency (ANUE) was calculated as 

𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀 𝒐𝒐𝒐𝒐 𝒐𝒐𝒀𝒀𝒇𝒇𝒇𝒇𝒀𝒀𝒀𝒀𝒀𝒀𝒇𝒇𝒀𝒀𝒀𝒀 𝒑𝒑𝒀𝒀𝒐𝒐𝒇𝒇𝒑𝒑 − 𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀 𝒐𝒐𝒐𝒐 𝑪𝑪𝒐𝒐𝑪𝑪𝒇𝒇𝒇𝒇𝒐𝒐𝒀𝒀 𝒑𝒑𝒀𝒀𝒐𝒐𝒇𝒇𝒑𝒑
𝑵𝑵 𝒐𝒐𝒀𝒀𝒇𝒇𝒇𝒇𝒀𝒀𝒀𝒀𝒀𝒀𝒇𝒇𝒀𝒀𝒇𝒇 𝒂𝒂𝒑𝒑𝒑𝒑𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀  

 
Grain nitrogen uptake (GNU) was calculated as 

𝑷𝑷𝒀𝒀𝒇𝒇𝑷𝑷𝒀𝒀𝑪𝑪𝒇𝒇 𝑵𝑵𝒀𝒀𝒇𝒇𝒇𝒇𝒐𝒐𝑵𝑵𝒀𝒀𝑪𝑪 𝒀𝒀𝑪𝑪 𝑵𝑵𝒇𝒇𝒂𝒂𝒀𝒀𝑪𝑪 𝒙𝒙 𝑮𝑮𝒇𝒇𝒂𝒂𝒀𝒀𝑪𝑪 𝒚𝒚𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀
𝟐𝟐𝟎𝟎𝟎𝟎  

 
 
Apparent nitrogen recovery (ANR) was calculated as 
 
𝑵𝑵𝒀𝒀𝒇𝒇𝒇𝒇𝒐𝒐𝑵𝑵𝒀𝒀𝑪𝑪 𝒖𝒖𝒑𝒑𝒇𝒇𝒂𝒂𝒖𝒖𝒀𝒀 𝒀𝒀𝑪𝑪 𝑵𝑵𝒐𝒐𝒀𝒀𝒇𝒇𝒇𝒇𝒀𝒀𝒀𝒀𝒀𝒀𝒇𝒇𝒀𝒀𝒀𝒀 𝒑𝒑𝒀𝒀𝒐𝒐𝒇𝒇𝒑𝒑 − 𝑵𝑵𝒀𝒀𝒇𝒇𝒇𝒇𝒐𝒐𝑵𝑵𝒀𝒀𝑪𝑪 𝒖𝒖𝒑𝒑𝒇𝒇𝒂𝒂𝒖𝒖𝒀𝒀 𝒐𝒐𝒐𝒐 𝑷𝑷𝒐𝒐𝑪𝑪𝒇𝒇𝒇𝒇𝒐𝒐𝒀𝒀 𝒑𝒑𝒀𝒀𝒐𝒐𝒇𝒇𝒑𝒑 

𝑵𝑵𝒀𝒀𝒇𝒇𝒇𝒇𝒐𝒐𝑵𝑵𝒀𝒀𝑪𝑪 𝒂𝒂𝒑𝒑𝒑𝒑𝒀𝒀𝒀𝒀𝒀𝒀𝒀𝒀  𝒙𝒙 𝟐𝟐𝟎𝟎𝟎𝟎% 

 

 

Table 2: Brief explanation of nutrient use efficiency terms and their significance, Adapted from 

(Fixen et al. 2015)2 

Term Question addressed Typical use 

Agronomic use 

efficiency 

How much productivity 

improvement was gained by 

use of nutrient input? 

As a short-term indicator of the 

impact of applied nutrients on 

productivity. 

   

Apparent recovery 

efficiency 

How much of the nutrient 

applied did the plant take up? 

As an indicator of the potential for 

nutrient loss from the cropping system 

and to access the efficiency of 

management practices. 

                                                
2 Fixen P, Brentrup F, Bruulsema T, Garcia F, Norton R, Zingore S. 2015. Nutrient/fertilizer use efficiency: 
measurement, current situation and trends. In: Drechsel P, Heffer P, Magen H, Mikkelsen R, Wichelns D (eds) 
Managing Water and Fertilizer for Sustainable Agricultural Intensification. IFA, IWMI, IPNI and IPI, Paris, 
France, pp 8-38. 
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Results 

Total growing season precipitation was 197.30 mm (7.8 inches). Air temperature during the same 

period averaged 16.26 oC (Fig. 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Mean daily precipitation (black) and average daily air temperature (red) from May 18 

to September 18, 2017 

 

The effects of irrigation and 7 nitrogen fertilizer treatments on different canola variables were 

tested. The effect of irrigation was very marginal and in most cases, had no significant effect on 

the measured variables. Plant height did not vary with either irrigation treatment or fertilizer type 

(Table 3). Plant height averaged 119.44 cm (47 inches). Similarly, root length was not 

significantly affected by any treatment. The average root length was 613 cm (~241 inches). 
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Total plant biomass was significantly higher in plots fertilized with banded Agrotain, SuperU 

and Urea (Fig. 3). The control treatment had the least plant biomass, and it was statistically not 

different from plots fertilized with ESN and broadcast Agrotain (Fig. 3). However, there was 

very high variation in the total biomass data (high co-efficient of variation). This could be 

because the plants sampled for biomass analysis were randomly selected, with little effort to 

select plants of the same size. 

 

 

 

 

 

 

 

 

 

 

Figure 3: Effects of different nitrogen fertilizers on canola’s total plant biomass. Each of the 

vertical bars represent the mean of 12 plants (n=12). The different letters on the bars mean they 

are statistically different (p<0.05). The black portion of the bar represents root mass, while stem 

biomass is represented by the white bar. Leaf mass is shown as the shaded white bars.   
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Physiological maturity ranged from 93 days in the control plots to a high of 99 days in the 

fertilized plots (Table 3). Irrigation delayed maturity by three days.  

 

Table 3: Effects of different nitrogen fertilizer treatments on height, days to maturity, oil content, 

root length and root surface area of Invigor L252 canola grown at Fort Vermilion 

Fertilizer 
treatment 

Height 
(cm) 

Days to 
maturity 

Oil content 
(%) 

Root length 
(cm) 

Root SA 
(cm2) 

Agrotain band 122.71 99.12 a 46.30 ab 616.85 107.26 abc 

Agrotain broad 119.62 99.12 a 44.94 cde 541.98 93.49 bc 

Control 113.21 92.88 b 46.39 a 642.76 104.54 abc 

ESN 121.17 99.12 a 45.42 bcd 509.98 86.97 c 

SuperU Band 121.12 98.88 a 44.44 de 615.96 106.17 abc 

SuperU Broad 117.92 99.00 a 44.67 e 648.60 110.83 ab 

Urea 120.33 99.38 a 45.65 abc 711.80 125.10 a 

Significance ns P<0.001 p>0.001 ns P<0.030 

LSD ( % CV)  1.73 (1.7) 0.89 (1.9)  21.87 (25.6) 

 

 

The use of supplemental irrigation only marginally increased grain yield (p= 0.062). Yield in the 

irrigated plots averaged 59.73 bushels per acre compared to 56.08 bu/ac dryland plots produced 

(6.5% or 3.65 bu/ac difference). On the other hand, the nitrogen fertilizer treatment significantly 

affected grain yield. Of the fertilized plots, yield of plots fertilized with urea was significantly 

lower than that of the other nitrogen fertilized plots, except when compared with broadcasted 

Agrotain (Fig. 4). Overall, the control plots which received no nitrogen fertilizer had the least 

yield. 
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Figure 4: Effects of different nitrogen fertilizers on canola’s yield. Each of the vertical bars 

represent the mean of 8 plots (n=8). Different letters on the bars mean they are statistically 

different (p<0.05). 

 

Seed oil content of the irrigated plots averaged 44.95% compared to the 45.85% of the non-

irrigated plots. This difference was statistically significant (p<0.031). The nitrogen treatment also 

significantly affected seed oil content (Table 3). The application of nitrogen fertilizer reduced 

seed oil content and the reduction was highest when SuperU was banded. There appeared to be a 

relationship between oil content and yield. Across all the fertilizer treatments, grain oil content 
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declined with increased yield. In other words, treatments that produced the highest yield 

generally had the least oil content (Fig. 5) 

 

 

Figure 5: Relationship 

between canola seed 

yield and oil content. 

 

 

 

 

 

 

Comparison of height, yield and content with year 1-3 data 

The average height of the crops were 88.97, 64.74, 130.00 and 119.71 cm (35.03, 25.49, 51.18 

and 47.13 inches) respectively in 2014, 2015, 2016 and 2017. For the same period, oil content 

averaged 48.02, 41.56, 48.31 and 45.40 %, respectively. The average yield in 2014 was 37.10 

bu/ac with 31.13 bu/ac being the overall average in 2015. In 2016, the overall yield increased to 

55.29 bu/ac with a further increase to 57.90 bu/ac in 2017. Detailed comparison of data from the 

last four years of this trial is summarized in Table 4. The general increase in yield may be due to 

improved management practices, better rainfall timing or combination of both.  
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Table 4: Comparison of yield, seed oil content and height of hybrid canola fertilized with 

different nitrogen fertilizers in 20143, 2015, 2016 and 2017 

   Year Agrotain Agrotain 
Broadcast Control ESN SuperU SuperU 

Broadcast Urea 

                  
Yield 
(bu/ac) 
  
  
  
  

2014-A 45.58 43.74 19.78 53.84 48.58 45.96 38.41 
2014-B 41.9 35.99 22.28 41.15 47.88 35.25 35.25 
2015 45.91 15.42 15.54 60.30 34.34 23.56 22.81 
2016 54.72 63.62 48.14 49.21 57.73 54.73 58.91 
2017 61.52 58.12 42.72 64.76 64.86 60.10 53.24 

Mean 49.93 43.38 29.69 53.85 50.68 43.92 41.72 
           
Oil content 
(%)  
  
  
  
  

2014A 47.14 47.56 47.65 47.01 48.08 47.09 46.87 
2014B 47.93 47.61 48.31 47.99 48.25 47.47 48.55 
2015 42.42 40.40 41.48 43.69 40.80 41.24 40.90 
2016 48.66 48.47 49.08 47.33 48.64 47.95 48.03 
2017 46.3 44.94 46.39 45.42 44.44 44.67 45.65 

Mean 46.49 45.80 46.58 46.29 46.04 45.68 46.00 
           
Height 
(cm) 
  
  
  

2014B 90.00 85.30 90.00 90.90 91.80 85.10 89.70 
2015 65.80 62.00 66.30 62.00 69.30 65.80 62.00 
2016 139.0 125.67 129.0 128.00 125.67 135.0 127.67 
2017 122.7 119.26 113.2 121.17 121.42 119.92 120.33 

Mean 104.38 98.06 99.63 100.52 102.05 101.46 99.93 
  

 

 

Nitrogen uptake, loss and use efficiency 

Using dosimeter tubes, the amount of nitrogen loss (volatilized), in the form of ammonia gas 

(NH3) was estimated. Measurement was done 6 times from the 18th to the 28th of May (Fig. 6). 

Estimated N volatilized ranged from 14 lb/ac to 34 lb/ac (Fig. 6 and 7).  

                                                
3 There were two sites in 2014, A & B 
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Figure 6: Cumulative N losses estimated from dosimeter tubes in 2017 canola plots 

 

The control plots recorded zero dosimeter reading, hence excluded from further analysis. The 

level of N loss differed significantly with the fertilizer treatment (Fig. 7). The untreated urea 

plots recorded the highest loss of about 34 lb/ac, followed by the ESN treated plots. Banded and 

broadcasted Agrotain urea did not differ in their response. However, the response between 

banded and broadcasted SuperU marginally differed. SuperU had the least amount of N loss, 14 

lb/ac (Fig. 7). The relatively higher level of loss in the ESN plots, compared to the other treated 

fertilizers may be due to the fact that the ESN fertilizer was mixed with 40% untreated urea. The 

relatively higher loss may therefore be largely due to the 40% untreated urea component of the 

ESN blend.   
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Figure 7: Estimated total N 

volatilized from 6 nitrogen 

fertilizer treatments. Each bar 

represents the mean of 4 plots 

(n=4). Different letters on the bars 

mean they are statistically 

different (p<0.05). 

 

 

 

For plots that received nitrogen fertilizer application, N uptake was highest in banded SuperU 

and ESN and lowest in untreated urea plots. (Fig. 8). Again, N uptake did not differ whether 

Agrotain urea was banded or broadcasted but differed with broadcasted and banded SuperU. N 

uptake was significantly lower when SuperU was broadcasted (Fig. 8).  

Comparing the 2017 N uptake with that of the previous years, that of the current year is 

significantly higher than uptake in 2016 and 2015 (Table 5). Nutrient uptake in 2014 was not 

measured. In 2015, N uptake averaged 36.74 lb/ac. In 2016 and 2017, mean N uptake were 

106.67 and 133.20 lb/ac respectively.  
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Figure 8: Effects of 

different nitrogen 

fertilizers on 

canola’s nitrogen 

uptake. Each of the 

vertical bars 

represent the mean 

of 4 plots (n=4).  

 

 

 

Table 5: Nitrogen uptake and recovery from 2015-2017 following the application of 7 nitrogen 

fertilizers 

Fertilizer N uptake (lb/ac) N recovery (%) 

 2015 2016 2017 2015 2016 2017 

Agrotain banded 53.88 104.17 138.42 26.73 25.26 32.77 

Agrotain Broadcast 21.65 154.38 138.47 1.94 68.94 32.80 

Control  19.12 73.31 93.17    

ESN 62.51 90.48 148.30 33.37 14.46 40.00 

Super U banded 49.60 111.4 158.82 23.44 31.36 49.77 

Super U Broadcast 26.61 100.26 136.36 5.76 22.88 31.05 

Urea 23.79 112.7 118.85 3.59 34.31 16.45 
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Agronomic nitrogen use efficiency (ANUE) which measures how much productivity is gained 

per unit of nitrogen was highest in banded SuperU and ESN plots. Broadcasting SuperU reduced 

its ANUE (Fig. 9). Statistically, ANUE was not different when Agrotain (both broadcast & 

banded) was compared with broadcasted SuperU and untreated urea (Fig. 9).  
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General discussion and conclusion 

This year’s (2017) trial was year 4 of 5 of this project, which is funded mainly by the Alberta 

Canola Producers (ACPC). Averaged over the last four years, plots fertilized with ESN and 

banded SuperU have consistently produced higher yield and better nitrogen use efficiency than 

the other fertilizer treatments. In terms of yield, the treatments can be ranked as follows (from 

highest yielding to the lowest): ESN, Banded SuperU, Banded Agrotain, Broadcast SuperU, 

Broadcast Agrotain, Untreated urea and Control (no nitrogen fertilizer).  

 

While in this year’s trial no significant yield difference was observed among banded Agrotain, 

banded or broadcasted SuperU, and ESN, both nitrogen use efficiency and nitrogen recovery 

were significantly lower when the fertilizer was broadcasted, than same fertilizer banded. Hence, 

it can be concluded that broadcasting treated Agrotain and SuperU in canola reduces their 

efficiency compared to when the same fertilizer is banded. 

 

The amount of nitrogen lost as volatilized N was highest in untreated urea and lowest in banded 

SuperU. Of the treated fertilizers used, Agrotain has urease inhibitors, while SuperU has both 

urease and nitrification inhibitors. ESN on the other hand functions as slow release N fertilizer 

using polymer coating, a physical barrier. Because seedlings are not able to readily access most 

of the nutrients in ESN fertilizer, Agrium suggests ESN is blended with untreated urea. The 

untreated urea serves as the main source of N for the young plants, while the polymer coated 

ESN is used at later stages of growth or when adequate moisture is available to break the 

polymer coating. The higher N loss in plots treated with ESN is probably due to the presence of 

40% untreated urea used in the blend. It may be essential to conduct a future trial with pure ESN 
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and ESN blended with the untreated urea as factors to determine the full potential of ESN. A 

20124 trial on corn using ESN and SuperU found a similar trend as this study. 

  

Irrigation played very minor role in this trial, in terms of the number of variables it significantly 

affected. While the supplemental application of even 2 inches of water have had major effects on 

canola growth and yield in some studies, the 3.5 inches applied in this study had less impact. 

This could be due to the timing of the irrigation or nutrient dilution effect or combination of 

both. In the 2016 trial also, irrigation played very marginal role. In both years, the supplemental 

irrigation was started not long after seeding, and there was probably enough moisture in the soil 

to begin with. Moreover, the irrigated and the dryland plots received the same fertilizer rate. It is 

known that, irrigated plants have higher nutrient demand than same crop on drylands. In the final 

year of the project (2018), the irrigation regime will be timed with different stages of the crop, 

for example, at flowering and pod setting stage.  
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Hybrid canola (Brassica napus) response to seven sulphur fertilizer treatments 

Introduction 

Canola has higher sulphur requirement than any of the major grain commodities grown in 

Western Canada. Sulphur is an important component of proteins and amino acids, and in a crop 

like canola which has high protein and oil content, sulphur is vital. According to the Canola 

Council, a bushel of canola requires about 0.6 pound of sulphur. 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, which has to undergo 

oxidation process before releasing S to crops may be required. The oxidation process to release S 

from elemental sulphur may vary in duration based on particle size and environmental 

conditions. Hence, the sulphate from elemental sulphur fertilizers, may not be readily available 

in the season of application, especially, in cold environments. 

MARA with financial support from Sulvaris, Calgary Alberta, conducted field trial at two sites in 

Fort Vermilion, Alberta. The objective of the trial was to evaluate the responses of hybrid canola 

to seven sulphate fertilizer treatments.  

 

Materials and methods 

Both trials were conducted at MARA’s Fort Vermilion Research facility in Mackenzie County. 

The two trials were on the same legal land description. Site A had more sulphur at the beginning 

of the trial than Site B. The same protocol was used on both Site A (high initial S) and Site B 

(low initial S). Both sites had wheat and field peas as the 2016 & 2015 crops respectively. Pre-

seeding soil data is summarized in Table 1 for both sites. 
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Table 1: Pre-seeding soil test of the two sites in Fort Vermilion, Alberta 

 

  Site A   Site B 

Sampling depth (inches) 6 12   6 12 

Organic matter (%) 3 1.1   3 0.9 

Cation Exchange Capacity (meq/100g) 11.2 9.4   10.8 9.4 

pH 5.9 6.8   6.6 7.5 

Phosphorus (lb/ac) 44 12   44 12 

Potassium (lb/ac) 142 110   266 188 

Calcium (lb/ac) 2380 2400   3100 2540 

Magnesium (lb/ac) 330 470   340 660 

Sulphur (lb/ac) 22 20   18 14 

Sodium (lb/ac) 42 64   74 38 

Nitrate (lb/ac) 12 20   8 2 

Estimated Nitrogen Release (lb/ac) 84 46   84 42 

 

 

Pardner (0.48 l/ac) mixed with Roundup Weathermax (0.33 l/ac) was sprayed for pre-seeding 

weed control. Invigor L252 hybrid canola was direct seeded to a target plant population of 72 

plants per square meter (~7 plants per square foot). Seeding was done on May 16, 2017 with 6 

row Fabro plot seeder. Row spacing was 8 inches (20.32 cm). The experimental design was 

randomized complete block with four replications. All the plots were fertilized with 120 lb/ac N, 

60 lb/ac P, 8 lb/ac K and 20 lb/ac S. The non sulphur fertilizer sources were urea, 

monoammonium phosphate and muriate of potash. The 20 lb/ac sulphate came from 6 different 

sources (Table 2) and a control treatment (no sulphur applied). The granular fertilizers were 

banded 2 inches from the seed row while the liquid fertilizers were dribbled and worked into the 
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soil before seeding. All the S fertilizers were applied 4 days before seeding. The non-S fertilizers 

were banded 2 inches from the seed row at the time of seeding. 

 

Table 2: Sulphate fertilizers in the trials conducted at Fort Vermilion in 2017  

 

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

Phosphorus MST PhosMST 8-44-0-22 

MicroEssentials S15 MES15 13-33-0-15 

Potash MST PotashMST 0-0-52-13 

Ammonium sulphate AS 21-0-0-24 

LiquidMST LiquidMST 8-0-0-45 

Ammonium thiosulfate ATS 12-0-0-26 

 

 

At the early blooming stage, Headline EC fungicide was applied to all the plots at label rate. 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. Only samples from Site A were 

sent for tissue analysis. Plant height was measured at physiological maturity from three plants. 

Harvesting was done on September 26, 2017 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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Results 

The sulphur treatment significantly influenced days to flowering at both sites. At both sites, the 

ATS treatment significantly delayed flowering. While flowering occurred on average 50 days 

after seeding at both locations, the ATS plots flowered at 54 days of planting. Days to 

physiological maturity followed the same trend as flowering days (Fig. 1). At both locations, 

ATS matured 7 days later than the other treatments (Fig. 1).   

 

 

 

 

 

 

 

 

 

Figure 1: Effects of 7 sulphur fertilizer treatments on Invigor’s L252 days to maturity. The crops 

were grown at two sites, A & B. Each bar represents the mean of 4 plots and bars with different 

letters indicate significant mean differences (p<0.05). 

 

Plant height averaged 116 cm (46 inches) at both sites and was not influenced by sulphur 

treatment. At Site A, chlorophyll concentration (CCM), was not significantly influenced by the 

sulphur treatment (Fig. 2). At Site B however, CCM was significantly affected by S treatment. 

CCM was highest with the application of ATS and least in the control treatment (Fig. 2). CCM at 

Site A was 15 % higher than at Site B. 
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Figure 2: Effects of 7 sulphur fertilizer treatments on Invigor’s L252 chlorophyll concentration 

index. The crops were grown at two sites, A & B. Each bar represents the mean of 12 plants and 

bars with different letters indicate significant mean differences (p<0.05). 

 

Grain yield at both sites were significantly impacted by the S treatment (Fig. 3). At Site A, 

fertilizing with ammonium sulphate resulted in the highest grain yield of 77.08 bu/ac. However, 

that was not statistically different from the other treatments, except when the plots were fertilized 

with ATS (Fig. 3). At Site B, plots fertilized with PhosMST, AS and LiquidMST recorded the 

highest yield, though that was statistically similar to plots that received PotashMST. With the 

exception of ATS, most of the other S treatments yielded significantly higher than the control 

plots. At both sites, plots that were fertilized with ATS had the lowest yield (Fig. 3). 
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Figure 3: Effects of 7 sulphur fertilizer treatments on Invigor’s L252 grain yield. The crops were 

grown at two sites, A & B. Each bar represents the mean of 4 plots and bars with different letters 

indicate significant mean differences (p<0.05). 

 

Seed oil content at both sites generally followed similar trends and were significantly affected by 

S treatment (Fig. 4). On both sites, the use of ATS significantly reduced seed oil content. At Site 

B, the control plots produced grains with the highest oil content, though that was statistically not 

different from plots fertilized with LiquidMST, MES, PhosMST and PotashMST (Fig. 4).  

  

2017 Sulvaris Canola 
Plots 
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Figure 4: Effects of 7 sulphur fertilizer treatments on Invigor’s L252 seed oil content. The crops 

were grown at two sites, A & B. Each bar represents the mean of 4 plots and bars with different 

letters indicate significant mean differences (p<0.05). 

 

Only plants from Site A were sampled for tissue analysis. Nitrogen, phosphorus and potassium 

content of the leaves did not differ significantly with S treatment (Fig. 5, Table 3). Foliar S 

content, however, and its ratios with N and P were significant (Fig. 5). Crops fertilized with 

LiquidMST had the highest foliar S content. That was however, statistically similar to crops that 

had AS, ATS and PotashMST as the sulphur source (Fig. 5D). S content of plants fertilized with 

MES was the lowest. However, the ratio of nitrogen to sulphur was highest in plants fertilized 

with MES and lowest in plants fertilized with LiquidMST (Fig. 5E). The phosphorus-sulphur 

ratio, followed the trend as the nitrogen-sulphur (Fig. 5F). Further results from the foliar nutrient 

analysis are summarized in Table 3. 
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Figure 5: Effects of 7 sulphur fertilizer treatments on Invigor’s L252 foliar N, P, K, S, and their 

ratios. Each bar represents the mean of 12 plants and bars with different letters indicate 

significant mean differences (p<0.05). 
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Table 3: Results of foliar nutrient analysis of Invigor L252 canola fertilized with different 

Sulphur fertilizers 

Nutrient element AS ATS Control Liquid 
MST 

MES PhosMST Potash 
MST 

Nitrogen (%) 6.64 6.50 6.06 6.11 6.32 6.26 6.43 
Phosphorus (%) 0.65 0.62 0.59 0.56 0.60 0.59 0.66 
Potassium (%) 3.24 3.10 3.12 3.16 3.34 2.91 3.23 
Calcium (%) 2.71 3.33 3.14 3.23 3.29 2.97 3.06 
Magnesium (%) 0.63 0.61 0.52 0.54 0.56 0.62 0.68 
Sulphur (%) 1.67 1.72 1.47 1.84 1.44 1.56 1.81 
Sodium (%) 0.41 0.28 0.23 0.24 0.17 0.28 0.35 
Zinc (ppm) 46.8 43.1 40.4 44.0 44.3 40.2 43.6 
Manganese (ppm) 320.7 278.1 259.7 305.6 274.2 269.2 245.0 
Iron (ppm) 100.1 106.7 103.7 88.5 99.3 92.4 107.2 
Copper (ppm) 6.04 6.10 6.73 4.93 6.08 6.34 6.51 
Boron (ppm) 43.51 53.30 52.28 47.74 53.16 50.99 50.43 
N/S 3.97 3.77 4.12 3.33 4.39 4.01 3.55 
P/S 0.39 0.36 0.40 0.31 0.41 0.38 0.37 
K/S 1.94 1.80 2.12 1.72 2.32 1.86 1.79 

 

Discussion and conclusion 

Relative to the granular fertilizers, the liquid fertilizers (Liquid MST and ammonium thiosulfate-

ATS) were more difficult to apply. Despite the application of ATS days before planting, it 

appeared to have caused some damage to the seeds. The ATS treated plots germinated 5 days 

after all the other treatments germinated and flowered late, resulting in late maturity and grains 

with high moisture but low oil content. Both LiquidMST and ATS were worked into the soil 

about 2 inches (~5 cm) deep with seeding depth set at 0.5 inch. The issues caused by ATS were 

probably due to handling and application errors. While marketers recommend that ATS is 

applied at least 2 inches below the seeding depth and 2 inches from the seed row, working it into 

soil as was done to the other S fertilizers brought some to the top which adversely impacted 

germination, flowering, maturity, yield and oil content.  
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Sulphur did not have any effect on plant height but affected yield and oil content. This may 

suggest that S plays more role in canola’s reproductive tissues than stem elongation. On Site A 

which had relatively high level of sulphur to start with, the effect of S on yield was very minimal 

and occurred in only the ATS treatment. On site B, the site with relatively lower initial soil S 

however, the application of S (excluding ATS plots) resulted in higher yield over the control 

plots. Of the plots that received sulphate fertilizer, MES15 which combines readily available 

sulfate sulphur and elemental sulphur produced the least yield and also had the least tissue S 

content. This is surprising as the sulfate form of MES15 is readily available. More data is 

required to determine the cause of this anomaly. The overall impact on S in this study was 

however minimal compared to other reports (Grant et al. 20125). That is probably due to the fact 

that S was not highly deficient on both sites. According to the Council tissue sampling of 0.25 % 

S or higher do not indicate deficiency. The lowest tissue S in this trial was 1.44%. A nitrogen to 

sulphur ratio of 10 or higher may indicate sulphur deficiency. In this current trial however, the 

highest N:S ratio was 4.39 with the least being 3.33. If this trial had been done on a site with 

very high sulphate deficiency, a higher impact of S might have been observed. It must be noted 

that the level of S reported in the leaves was extremely high. Its more than double what is 

normally expected in canola leaves sampled at that stage. We are working with the analytical lab 

to determine the cause of this very high foliar S. Going forward, the granular fertilizers would be 

broadcasted and work into the soil at least a week before seeding.  

 

Acknowledgement: Funding for this project was provided by Sulvaris. Additional financial 

support was provided by the Alberta Government through the Agriculture Opportunity Fund. 
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Response of AC Carberry and AC Stettler wheat to different Nitrogen Fertilizer rates 

 

Introduction 

Wheat (Triticum aestivum L.) is an important grain crop in Western Canada. Wheat is one of the 

few crops where premium is paid based on grain protein content. Wheat grain yield generally 

relates inversely to protein content. However, proper nitrogen management for simultaneous 

higher yield and grain protein is possible. While low soil nitrogen content can result in 

significantly poor grain yield with low protein content, excessively high levels of nitrogen can 

increase lodging, leading to low quality grain kernels or poor yield. The per unit economic return 

following the application of excessively high levels of nitrogen fertilizer may also be low due to 

luxurious nutrient consumption. Luxurious nutrient consumption occurs following the 

application of higher than needed fertilizer rates.  

A field trial was conducted at MARA’s Fort Vermilion Research facility to test the response of 

two Canada Western Red Spring (hard red spring) wheat varieties to seven nitrogen fertilizer 

rates. The trial was to answer the following questions; 

• At what nitrogen fertilizer rate will maximum yield and grain protein be achieved? 

• Will the two varieties differ in response to the different N fertilizer rates? 

 

Materials and Methods 

Two wheat varieties, AC Carberry and AC Stettler, both developed by Agriculture & Agri-Food 

Canada, Swift Current, were planted on May 16, 2017. Carberry is the new check variety 

replacing AC Barrie and Stettler is the most cultivated wheat variety in Alberta (as at 2017), 

hence the decision to use the two. Fabro plot seeder equipped with six disc openers, 8-inches 

apart was used for the seeding. Seeding depth was at 1.5 inches (3.8 cm). Fertilizer was banded 
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two inches from each seed row at a depth of 2 inches. The 7 fertilizer treatments were 0, 30, 60, 

90, 120, 150 and 200 lb/ac N (from urea 46-0-0 and MAP 11-52-0). In addition to the N rates, all 

plots received 60 lb/ac P (from 11-52-0) and 40 lb/ac K (from 0-0-60). Due to equipment 

limitation, application of the 150 and 200 lb/ac N fertilizer was achieved with two passes. The 

first pass placed the fertilizer 2 inches on right side of marked seed row, and with the second 

pass the fertilizer was placed 2 inches on the left side of the same marked seed row. The field 

used for the trial had field peas in 2016, canola in 2015 and wheat in 2014. Further materials and 

methods are summarized in Table 1. 

 

Table 1: Wheat nitrogen response trial materials and methods 

Experimental design Randomized Block Design 

Reps 3 

Soil type Sandy loam 

Previous Crops Yellow peas (2016), Canola (2015), Wheat (2014) 

Site preparation Harrowing for weed control, Pre-seed burn with Pardner & 

Roundup Weathermax 

Seeding date May 16, 2017 

Seeding rate 125 lb/ac (300 plants/m2 or 28 plants/ft2) 

Seeding depth 1.5 inches 

Desiccant Reglone Ion 

Harvest date September 5th, 2017 

Protein test Foss Infratec Sofia, an NIR Analyzer  

Adjustment All yield adjusted for 14.5 % moisture content 

Statistics Genstats ANOVA 
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Results 

The two cultivars did not change their response to the nitrogen fertilizer rates. In other words, the 

effect of nitrogen fertilizer rate was not variety specific. Nitrogen fertilizer rates significantly 

influenced plant height (p<0.001, Fig. 1). Plots that were fertilized with 60 - 150 lb/ac N were 

significantly taller than plots fertilized with 30, 200 lb/ac N and the control plots (no N 

fertilizer). The non N fertilized plots were the shortest (Fig. 1). AC Stettler was 7.6 % taller than 

AC Carberry. 

 

 

 

 

 

 

 

 

Figure 1: Effects of varied N fertilizer rates on wheat height. Each bar represents the average of 9 

plants. Different letters on the bars indicate significant differences (p<0.05). 

 

The two varieties produced statistically similar biomass. The rate of N application significantly 

influenced total plant biomass (Fig. 2). Plant biomass was significantly reduced at the 0 and 30 
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lb/ac rate (Fig. 2). Overall, plants fertilized with the 60 and 90 lb/ac rates had the highest 

biomass. 

  

 

 

 

 

 

 

 

 

Figure 2: Effects of varied N fertilizer rates on wheat total plant biomass. Each bar represents the 

average of 9 plants. Different letters on the bars indicate significant differences (p<0.05). 

 

Plots which were fertilized with the 0, 30 and 120 lb/ac N rate matured earlier than plots 

fertilized with the other rates (Fig. 3). Plots fertilized with the 90 lb/ac took the longest time to 

reach physiological maturity (Fig. 3). No significant difference in maturity was observed 

between the two varieties. Physiological maturity was reached at 82 days for both varieties. 

 



48 
 

Figure 3: Effects of 

varied N fertilizer rates 

on wheat days to 

physiological maturity. 

Each bar represents the 

average of 9 plots. 

Different letters on the 

bars indicate significant 

differences (p<0.05) 

 

 

AC Stettler significantly yielded 5.6% (4.54 bu/ac) higher than AC Carberry and that was 

independent of the N rate. The rate of N fertilizer significantly affected grain yield (p<0.001). 

Highest grain yield was achieved at the 60, 150 and 200 lb/ac N rate (Fig. 4). No significant 

difference in yield was recorded between plots fertilized at the 90 and 120 N rate and between 

plots fertilized at 30 and 90 N. The lowest yield was recorded when no nitrogen fertilizer was 

applied (Fig. 4).  

The highest grain protein content was recorded when the plots were fertilized at 60 to 200 lb/ac 

N. Plots which received no nitrogen fertilizer recorded the lowest grain protein content (Fig. 5). 

Protein content in Stettler was approximately 6.98 % higher than that of Carberry. Maximum 

grain protein content was reached at 60 lb/ac nitrogen fertilizer rate. After the 60 lb/ac rate, only 

a marginal increase in protein content was observed with increased fertilizer rates.   
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Figure 4: Effects of varied nitrogen fertilizer rates on wheat’s grain yield. Each bar represents the 

average of 9 plots. Different letters on the bars indicate significant differences (p<0.05). 

 

Figure 5: Effects of 

varied nitrogen fertilizer 

rates on wheat’s grain 

protein content. Each bar 

represents the average of 

9 plots. Different letters 

on the bars indicate 

significant differences 

(p<0.05). 
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Test weight (bushel weight) was significantly (p<0.001) influenced by nitrogen fertilizer rate. 

The 0 and 30 lb/ac N fertilized plots had the highest test weight (63.08 lb/bu). Test weight was 

lowest in plots fertilized at the 90 lb/ac rate (61.55 lb/bu). Overall, test weight averaged 62.31 

lb/bu across all treatments, with Carberry having a higher test weight than Stettler.  

 

Nitrogen uptake, a product of grain nitrogen content and yield was significantly higher at the 150 

and 200 lb/ac N fertilized plots. The N uptake of plots fertilized with 90 and 120 lb/ac N did not 

differ from each other (Fig. 6). N uptake of the control plots (no N application) was the lowest 

(Fig. 6). Overall, nitrogen uptake in Stettler was about 13% higher than Carberry’s. 

 

 

 

 

 

 

 

 

Figure 6: Effects of varied nitrogen fertilizer rates on wheat’s nitrogen uptake. Each bar 

represents the average of 9 plots. Different letters on the bars indicate significant differences 

(p<0.05). 
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Of the nitrogen fertilized plots, agronomic nitrogen use efficiency was highest in the 60 N plots. 

This was followed by plots that were fertilized with 30 lb/ac N. Nutrient use efficiency of plots 

fertilized with the 90-200 lb/ac N did not differ from each other and were significantly lower 

than the other treatments (Fig. 7). 

 

 

 

 

 

 

 

 

Figure 7: Effects of varied nitrogen fertilizer rates on wheat’s nitrogen uptake. Each bar 

represents the average of 9 plots. Different letters on the bars indicate significant differences 

(p<0.05). 

 

Discussion and Conclusion 

This trial was setup to answer two key issues; do AC Carberry and AC Stettler differ in their 

response to seven nitrogen fertilizer rates, and at what nitrogen rate will maximum yield and 

highest grain protein content be achieved. The two Canada Western Red Spring (hard red spring) 
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wheat varieties did not differ in their response to the fertilizer treatment. There was no significant 

interaction between variety and fertilizer rate. While some studies have observed variation in 

wheat response to different nutrient treatments, both varieties in this case showed no such 

response. That may be because both Carberry and Stettler developed by AAFC are closely 

related and may only have minor genetic variation. Carberry is a cross between Alsen and 

Superb while Stettler is a cross between Prodigy and Superb. Hence, closely related wheat 

cultivars may have similar response to nitrogen treatments. 

With the exception of kernel weight which was higher in Carberry, plant height, yield, protein 

content of Stettler were higher than that of Carberry. These are in agreements with data 

published in Alberta, Saskatchewan and Manitoba Seed guides. Data published by the three 

provinces indicate the superiority of AC Stettler to AC Carberry, especially in terms of yield and 

grain protein. Maturity, another factor producers may consider in selecting the variety to grow 

did not differ between the two varieties. Based on this study and the provincial wide data 

published in the Alberta Seed Guide, AC Stettler is a better choice for farmers in Mackenzie 

County than AC Carberry. 

Only marginal increase in grain yield and protein content was achieved following application of 

nitrogen beyond 60 pounds per acre. The only anomaly is at the 90 and 120 lb/ac rates, where 

due to wildlife damage, yield was negatively impacted. Nitrogen use efficiency was also highest 

at the 60 lb/ac rate. The most economic fertilizer rate in this study centered around the 60 lb/ac N 

(actual N). The 60 lb/ac N was the lowest N rate at which the maximum plant height, grain yield, 

grain protein and total biomass were obtained. Beyond that level, only marginal changes 

occurred. Alberta Agriculture estimates that 60 lb/ac N is required by hard red spring to obtain 

grain yield of 40 bu/ac. Considering the mean yield of the fertilized plots was 83 bu/ac (required 
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125 lb/ac N), it can be concluded that the residual soil N played very significant role. Pre-seeding 

soil nitrate levels from soil tests was estimated to be 50 lb/ac, with estimated nitrogen release 

(ENR) of 40 lb/ac (approximately 90 lb/ac of residual N). The previous crop was field peas with 

fast decomposing straws and that probably contributed to the soil N. On sites with high residual 

N, lower fertilizer rates of N can be applied to achieve economically optimum yield. 

The low nitrogen use efficiency at the very high N rates (120-200 lb/ac) coupled with high 

lodging, and only a marginal increase in returns (yield and protein) are possible signs of over 

fertilization.  

MARA is not recommending a 60 lb/ac nitrogen application rate. Rather, farmers should fertilize 

based on previous crop, yield target, estimated nitrogen release and soil organic matter content. 

These variables play significant role in the amount of nitrogen released during a growing season. 

For example, wheat on a site previously seeded to field peas may require less nitrogen than if the 

same site had hemp as the previous crop. Caution is therefore required in the application of the 

results of this study, as it is only one season trial. This trial will be continued in 2018 using 

canola stubble.  
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Effects of Different Fungicides on Barley Yield in Multi-Year Field Scale Trial 

 

Introduction  

The use of fungicides can be instrumental in protecting a crop stand from yield loss due to fungal 

diseases, especially under environmental conditions favoring the spread of those diseases. 

Fungicides can increase or maintain yield by protecting the green surface area of a plant’s 

photosynthetic apparatus.  

Barley (Hordeum vulgare L.) is an important cereal crop for the food, brewing, and feed 

industry, but can be susceptible to diseases such as leaf rust, powdery mildew, tan spot, and leaf 

blotch. MARA conducted a multi-year field scale project to assess the effects of three 

commercially available cereal fungicides on barley yield in order to determine the most 

responsive product(s) for barley grown in Mackenzie County.  

Materials and Methods 

Study Location Fort Vermilion 58° 23’ 24” N, 116° 1’ 0” W 
Trial Years 2015 (n=4), 2016 (n=3), and 2017 (n=3) 
Study Design Randomized Complete Block Design 
Size of Treatment Strips 8093 m2 (2 acres) 
Weed management Pre-seeding burn off with glyphosate, in-crop 

management with Infinity  
Treatments Folicur EW (tebuconazole), Prosaro 

(tebuconozole and prothioconazole), Twinline 
(pyraclostrobin) & a Control 

Fungicide application Early flag leaf stage, rate was applied 
according to chemical label 

Seeding Information Seeded with 12 inch – 4 inch spaced paired 
row opener 

Barley Variety Coalition (2015 & 2016), Xena (2017) 
Seeding dates May 30, 2015, May 18, 2016, May 25, 2017 
Harvest dates September 11, 2015, August 26, 2017, August 

28, 2017 
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Results  

Barley yields were lowest in 2015 following a dry growing season when growing season 

precipitation levels were about 6 inches lower than the 50 year normal. In 2015, none of the 

fungicide treatments differed from the control treatment yields, possibly due to the absense of 

cool and wet conditions that normally favor disease prevalence (Figure 1).  

 

Figure 1: Effects of 4 

fungicide treatements on 

barley yield (2015). Each 

bar represents the mean of 4 

replications.  

 

 

 

In 2016, yields in Prosaro strips were significantly higher than yields treated with Twinline and 

the control strips (Figure 2). In 2017, Prosaro treated strips yielded significantly higher than the 

control and Twinline treated strips (Figure 3). The application of fungicide did not always lead to 

yield increase and when yield increase occurred, it was observed only in fungicides with 

tebuconazole as active ingredient. A fungicide containing tebuconazole can reduce yield losses 

by up to 21.3% as was the case in 2017 with Prosaro.  

 

 

Yield 2015

Fungicide treatment

Control Folicur Prosaro Twinline

G
ra

in
 y

ie
ld

 (B
u 

ac
-1

)

0

10

20

30

40

50

60

70
not significant

n=4

 



56 
 

 

Figure 2: Effects of 4 

fungicide treatements on 

barley yield (2016). Each 

bar represents the mean of 3 

replications.  

 

 

 

Figure 3: Effects of 4 

fungicide treatements on 

barley yield (2017). Each 

bar represents the mean of 3 

replications. 
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Field evaluation of twenty corn varieties in the North Peace Region under dryland 

conditions 

Background 

There is a need in Mackenzie County for greater access to high quality cattle feed, and the 

continued development of lower CHU corn (Zea mays L.) has helped open up the options for 

growing silage and dual-purpose corn in the region. MARA’s multi-year research evaluating 

corn varieties aims to discover the varieties that perform best under local conditions. In 2017, 

MARA evaluated the yield and feed quality of twenty corn varieties.  

 

Materials and Methods 

Seeding and management information for the 2017 Dryland corn variety trial is detailed in Table 

1. The varieties included in the trial are listed in Table 2, most varieties selected for the trial 

require under 2400 Corn Heat Units (CHUs). Corn was harvested by hand in October, 2017. 

Silage samples were sent to A&L Laboratories in London, Ontario for feed quality analysis. 

Digestibility, fibre content, energy content and crude protein values were measured using Near-

Infrared Spectroscopy (NIR) and mineral content values were determined using wet chemistry 

methods.  

 

 

 

 

Corn plants trials at the Fort 
Vermilion Research Farm in 2017 
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Table 1: Site information, seeding and in-crop management details for MARA’s dryland corn 

variety trial in 2017 

 

Trial location Fort Vermilion, AB (58.3875813,-116.066707) 

Previous crops Canola (2016), Peas (2015), Wheat (2014)  

Pre-seeding treatment Roundup Weathermax at 0.67L/ha 

Seeding date May 19, 2017 

Harvest date & method October 12, 2017 by hand 

Experimental design Complete randomized block design. Plot length 25 ft. 

Seeding method Direct seeding with 36-inch spaced John Deere 7000 4-row corn 

planter (2 inches seeding depth) 

Target plant population 24,900 plants per acre 

Fertilizer applied  140 N, 60 P, 70 K, 20 S (actual lb/ac).  

In crop weed control Pardner at 1.0 L/ha 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Corn plants trials at the Fort 

Vermilion Research Farm in 2017 
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Table 2: Corn varieties, retailers, and corn heat units required for physiological maturity 

 

Variety Company CHU 
DKC26-25 Dekalb 2125 
E44A02 Brett Young 2150 
E47A12 Brett Young 2225 
E47A17 Brett Young 2200 
E48A27 Brett Young 2250 
E50G27 Brett Young 2350 
E50P52R Brett Young 2300 
E61P12 Brett Young 2525 
Fusion Brett Young 2200 
Hyland 3093 Dow 2300 
P7443R Pioneer Seeds 2100 
P7527AM Pioneer Seeds 2150 
P7632AM Pioneer Seeds 2225 
PS 2210VT2P Pickseed 2175 
PS 2262 RR Pickseed 2075 
PS 2501 Pickseed 2300 
PS ExLeafy RR Pickseed 2600 
Venza R Brett Young 2500 
X13-8084 Brett Young 2400 
Yukon RR Brett Young 2150 

 

 

Results  

Corn height differed significantly among the varieties. The tallest corn varieties grown in 2017 

were Yukon RR and PS ExLeafy RR, which were an average of 255 and 254 cm tall respectively 

while the shortest variety E48A27 averaged 35 cm shorter at 218 cm (Table 3). Dry weight 

tonnage also differed significantly among the twenty varieties. Dry weight ranged from 3.52 to 

5.84 tons/acre (Table 3). The highest yielding corn varieties in terms of dry matter weight were 
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E50G27, Yukon RR, E61P12, E50P52R, and PS 2501 which all yielded 4.98 tons/acre or higher 

(Table 3).  

Table 3: Yield, days to tassel, and grain quality of 20 corn varieties grown in 2017 

 

Variety Height  
(cm) 

Days to  
tassel 

Dry weight  
 

Kernel  
count  

Grain  
oil  

Grain  
starch  

Grain  
protein  

  cm #  tons/acre # % 
DKC26-25 224 75 3.89 569 4.11 70.54 11.43 
E44A02 228 73 4.17 529 4.45 69.75 11.94 
E47A12 228 79 4.29 555 4.23 70.56 11.36 
E47A17 241 80 4.32 613 4.33 70.53 10.78 
E48A27 218 79 4.23 503 5.01 69.31 11.84 
E50G27 235 76 5.84 492 4.82 69.24 11.12 
E50P52R 240 77 4.98 492 4.38 70.46 10.85 
E61P12 238 79 5.43 513 5.48 68.20 10.99 
Fusion 241 73 4.31 482 5.61 68.15 10.98 
Hyland 3093 227 81 4.05 440 4.97 69.77 11.47 
P7443R 239 74 4.49 557 4.82 69.12 11.09 
P7527AM 229 77 4.71 592 5.10 69.86 10.2 
P7632AM 223 75 4.28 492 4.41 70.93 9.97 
PS 2210VT2P 227 75 4.09 588 4.37 70.18 11.03 
PS 2262 RR 235 74 3.84 532 4.14 70.59 11.44 
PS 2501 244 76 4.98 473 5.26 69.07 10.12 
PS ExLeafy RR 254 78 4.53 603 7.07 66.00 10.89 
Venza R 245 80 4.63 585 4.13 69.57 10.04 
X13-8084 226 78 3.52 579 4.26 69.93 12.07 
Yukon RR 255 77 5.53 459 4.74 69.71 10.52 
                
Mean 235 77 4.51 532.4 4.8 69.6 11.0 
p<0.05 s ns s s s ns s 
LSD 16.81 5.3 1.21 68.3 0.94 2.49 1.03 
CV (%) 7.7 1.5 16.2 13.8 11.9 2.2 5.7 
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While the focus on growing corn in the area is for silage, some of the properties of corn grain 

were measured. Grain oil content and protein differed significantly among the varieties. Oil 

content ranged between 4.11 % and 7.07 % where PS-Ex Leafy had the highest oil content. 

Grain protein ranged from 9.97 to 12.07 %. Variety X13-8084 had the highest average grain 

protein content at 12.07 % (Table 3).  

The varieties did not differ significantly in their measures of crude protein (CP) or neutral 

detergent fibre content (NDF). Acid detergent fibre content, which measures the proportion of 

the most indigestible components of the feed and is a variable used to measure digestibility, was 

highest at over 35 % in varieties E47A12, PS Ex-Leafy, and Venza and lowest at under 30% in 

E50G27 and P7443R (Table 4). Total digestible nutrients however, which is a measure of all the 

digestible carbohydrates, protein, fat, and fibre was not significantly different among the 

varieties, and ranged between 68.04 to 72.67 % (Table 4). Relative feed value, which is an index 

that estimates predicted intake and digestibility of a feedstuff using NDF and ADF values in its 

calculation, also did not differ amongst varieties possibly due to the lack of significant 

differences amongst NDF values (Table 4).  

Net Energy, a measure of how much energy in the feed is available for the animal to maintain 

it’s own weight (NEM) or gain weight (NEG) differed significantly between varieties. Both of 

these measures were highest in P7443R, E50G27, and E48A27 at over 1.59 Mcal/kg for NEm 

and over 0.90 Mcal/kg for NEg (Table 5). Out of all the macro minerals, only Magnesium 

differed significantly with the varieties, comprising between 0.20% to 0.32% of the total biomass 

(Table 5).   
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Table 4: Crude protein, fibre, total digestible nutrients, lignin, starch, and relative feed value of 

twenty corn varieties tested in 2017 

Variety CP NDF ADF  TDN Lignin Starch RFV 
 %  

DKC26-25 8.58 48.88 32.39  70.13 3.187 21.64 121.8 
E44A02 8.53 48.37 32.24  70.66 3.02 24.18 123.0 
E47A12 8.29 53.18 35.34  68.24 3.403 16.43 107.9 
E47A17 8.62 47.34 31.00  71.29 2.857 24.77 127.5 
E48A27 9.20 46.23 30.02  72.70 2.873 25.36 133.4 
E50G27 8.88 46.45 29.82  71.99 3.133 24.96 132.1 
E50P52R 8.65 50.91 34.31  70.25 3.193 19.58 113.7 
E61P12 8.27 48.08 31.30  71.86 3.33 23.47 124.9 
Fusion 8.47 47.23 31.03  70.45 2.67 24.82 127.6 
Hyland 3093 8.22 50.92 33.81  68.92 3.097 19.79 115.3 
P7443R 8.38 44.73 29.02  72.67 2.563 29.8 139.0 
P7527AM 9.25 47.69 31.23  71.84 3.08 24.59 127.8 
P7632AM 7.57 49.83 31.96  70.19 3.1 22.68 119.7 
PS 2210VT2P 8.41 47.77 30.82  70.54 3.03 22.89 126.9 
PS 2262 RR 8.28 49.79 32.32  70.02 3.347 20.99 119.7 
PS 2501 8.54 48.79 31.66  72.32 3.04 22.82 122.8 
PS ExLeafy RR 8.99 54.17 36.42  68.04 3.573 12.79 104.3 
Venza R 7.90 52.89 35.02  68.35 3.507 16.05 108.6 
X13-8084 8.48 50.18 32.75  71.33 3.003 20.81 118.4 
Yukon RR 7.98 49.83 32.83  71.47 3.033 22.83 118.3 
                 

Mean 8.47 49.16 32.26  70.66 3.10 22.06 121.64 
P<0.05 ns ns s  ns ns s ns 
LSD 1.04 5.23 3.94  3.13 0.65 7.65 18.95 

CV (%) 7.4 6.4 7.4  2.7 12.6 21 9.4 
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Table 5: Net energy and macro minerals in dried biomass from twenty different corn varieties in 

2017 

Variety NEM  NEG NEL  Ca P  K  Mg  

 Mcal/kg % 
DKC26-25 1.43 0.84 1.60 0.35 0.14 0.83 0.32 
E44A02 1.43 0.85 1.61 0.30 0.15 0.77 0.29 
E47A12 1.35 0.78 1.55 0.33 0.11 0.93 0.30 
E47A17 1.47 0.87 1.63 0.27 0.17 0.92 0.24 
E48A27 1.49 0.90 1.66 0.33 0.16 0.86 0.24 
E50G27 1.50 0.90 1.65 0.26 0.16 0.89 0.24 
E50P52R 1.38 0.80 1.60 0.32 0.16 0.93 0.28 
E61P12 1.46 0.87 1.64 0.30 0.15 0.94 0.25 
Fusion 1.46 0.88 1.61 0.28 0.16 0.85 0.22 
Hyland 3093 1.40 0.81 1.57 0.37 0.13 0.86 0.29 
P7443R 1.52 0.92 1.66 0.22 0.14 0.87 0.21 
P7527AM 1.46 0.87 1.64 0.25 0.18 1.07 0.20 
P7632AM 1.44 0.85 1.60 0.25 0.12 0.89 0.20 
PS 2210VT2P 1.47 0.88 1.61 0.26 0.15 0.94 0.30 
PS 2262 RR 1.43 0.85 1.59 0.37 0.13 0.78 0.31 
PS 2501 1.45 0.86 1.65 0.28 0.15 1.07 0.26 
PS ExLeafy RR 1.33 0.75 1.55 0.32 0.17 1.03 0.30 
Venza R 1.36 0.78 1.55 0.31 0.12 0.84 0.33 
X13-8084 1.42 0.84 1.63 0.25 0.14 0.90 0.22 
Yukon RR 1.42 0.84 1.63 0.25 0.11 0.88 0.21 
         

Mean 1.43 0.85 1.61 0.29 0.15 0.90 0.26 
P<0.05 s s ns ns ns ns s 
LSD 0.99 0.09 0.08 1.30 0.06 0.20 0.08 

CV (%) 4.2 6.4 2.9 26.9 23.2 13.6 18.4 
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Seven of the corn varieties have been included in the variety trials at MARA every year since 

2014. Comparing their yield and quality measurements over the years gives a quick glance at 

how corn performance compared on an annual basis during this time period.  

Mean corn height and yield were the tallest in 2016, where mean height was 282 cm and tonnage 

was 5.48 tons/acre. In 2017, mean height and yield were the second highest of all four years and 

234 cm and 4.24 lb/acre respectively. The year with the shortest and lowest yielding corn was in 

2015 when Mackenzie County suffered significant growing season drought. Mean crude protein 

content was highest in 2015 after the period of low rainfall at 10.69%, and was actually lowest in 

2017 at 8.51%. Total digestible nutrient was highest in 2017 at 71.06% (Table 6).  

Table 6: Height, dry matter yield, crude protein and digestibility of seven corn varieties grown 

each year from 2014-2017 

Variety Year E44A02 E47A17 E48A27 Fusion  P7443 Venza X13-8084 Mean 
 

Height 
(cm) 

2017 228 241 218 241 239 245 226 234 
2016 285 268 268 286 280 309 274 282 
2015 153 143 135 153 146 133 133 142 
2014 233 216 215 229 223 251 243 230 

Dry 
tonnage 
(tons/ac) 

 
 

2017 4.17 4.32 4.23 4.31 4.49 4.63 3.52 4.24 
2016 5.5 5.68 4.62 5.16 5.32 6.17 5.92 5.48 
2015 2.2 3.18 1.8 3.15 2.17 2.86 2.8 2.59 
2014 4.68 3.7 3.4 3.32 3.98 3.88 4.58 3.93 

 
CP (%) 

 
 
 

2017 8.53 8.62 9.2 8.47 8.38 7.9 8.48 8.51 
2016 8.7 9.51 9.38 8.99 9.11 8.07 8.65 8.92 
2015 11.06 10.44 11.32 10.29 11 9.94 10.78 10.69 
2014 9.23 9.07 9.07 9.98 8.05 9.33 8.54 9.04 

 
TDN (%) 

 
 
 

2017 70.66 71.29 72.7 70.45 72.67 68.35 71.33 71.06 
2016 69.47 68.93 68.29 68.72 69.71 69.21 65.77 68.59 
2015 67.74 69.53 67.42 67.88 64.18 68.35 68.53 67.66 
2014 69.77 64.45 68.4 63.93 61.5 63.78 67.19 65.57 
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The highest average contents of macro minerals calcium, phosphorus, and magnesium were 

found in varieties grown in 2015, the year with lowest precipitation. Mineral levels in samples 

from 2017 were similar to levels in samples from 2014 and 2016 (Table 7).  

 

Table 7: Macro mineral contents of dried corn biomass from seven varieties grown every year 

between 2014 to 2018 

Variety Year E44A02 E47A17 E48A27 Fusion  P7443 Venza X13-8084 Mean 
 

Ca % 
  
  
  

2017 0.30 0.27 0.33 0.28 0.22 0.31 0.25 0.28 
2016 0.24 0.20 0.17 0.24 0.19 0.21 0.22 0.21 
2015 0.41 0.31 0.41 0.36 0.38 0.31 0.40 0.37 
2014 0.30 0.32 0.29 0.39 0.28 0.29 0.24 0.30 

 
 

P (%)  
  
  

2017 0.15 0.17 0.16 0.16 0.14 0.12 0.14 0.15 

2016 0.14 0.16 0.15 0.20 0.17 0.14 0.16 0.16 
2015 0.23 0.20 0.22 0.20 0.19 0.18 0.19 0.20 
2014 0.13 0.13 0.16 0.16 0.13 0.13 0.15 0.14 

 
K (%) 

  
  
  

2017 0.77 0.92 0.86 0.85 0.87 0.84 0.90 0.86 
2016 1.05 1.06 0.95 1.35 0.92 0.89 0.85 1.01 
2015 0.81 1.07 0.99 0.83 1.04 1.09 0.79 0.95 
2014 0.97 0.85 1.10 1.21 0.99 0.96 1.03 1.02 

 
Mg (%) 

  
  
  

2017 0.29 0.24 0.24 0.22 0.21 0.33 0.22 0.25 
2016 0.21 0.22 0.16 0.16 0.19 0.24 0.23 0.20 
2015 0.37 0.28 0.30 0.28 0.29 0.29 0.40 0.32 
2014 0.20 0.29 0.22 0.23 0.17 0.27 0.18 0.22 

 

 

 

Conclusion 

Corn varieties in the 2017 variety trial differed significantly in tonnage, but did not differ 

significantly in most measures of feed quality. Overall tonnage at the MARA site in Mackenzie 

County is still low compared to other parts of the province but some of the best performing 
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varieties here are comparable to what can be grown in Central and Southern Alberta. For 

example, corn grown in Lacombe at the Agriculture and Agri-Food Canada research station also 

under dryland conditions averaged 6.07 tons/acre in 2017 (Alberta Corn Committee, 20176) 

which is 35% higher than the average corn tonnage produced at MARA’s site in 2017, but only 

4% higher than MARA’s top producing variety.  

When examining the same seven corn varieties grown in the last four years, dry matter tonnage 

was highest in 2016 and second highest in 2017. The corn variety trial will continue in 2018 for 

the fifth year in a row, after which a more detailed analysis of all data from the past five years 

will be conducted.  
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6 Alberta Corn Committee (2017) “2017 Corn Hybrid Silage Results for Lacombe, AB.”. Accessed on February 19th, 2018 at 
http://www.albertacorn.com/pdf_17/silagesummary_17_lacombe.pdf 
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Effects of drip irrigation on silage and grain corn in Mackenzie County – 2017 

 

Background 

Interest in corn (Zea mays L.) production in Mackenzie County is growing as the annual Corn 

Heat Units (CHU) in the region have been increasing and the availability of lower CHU rated 

corn is expanding. Growing corn for silage or for winter grazing is an attractive option in the 

county since prices of buying feed from outside the county can be prohibitive.   

Corn production in the county is limited however by precipitation. According to Alberta 

Agriculture & Forestry (2016, Agdex 111/561-1) corn requires 500 to 550 mm (20-22 inches) to 

reach optimum productivity levels. In 2016, MARA initiated a trial comparing the performance 

of irrigated and non-irrigated corn at the Fort Vermilion research site, with the goal of supplying 

the irrigated plots enough water such that between rainfall and the irrigation the plots received at 

least 20 inches of water. Irrigated corn plants in 2016 however were affected by Pythium root 

rot, possibly due to excess moisture. In 2017, MARA aimed to be more conservative with 

irrigation, and evaluated the yield and quality benefits of adding an extra three inches of 

irrigation to corn.   

Materials and Methods 

Five silage/dual-purpose corn varieties were grown under both irrigated and dryland conditions 

in 2017 at the MARA Fort Vermilion Research Site. Cultivars selected for the 2017 trial include 

DKC26-25 RR, E47A17 R, PS Exleafy RR, which were also grown in 2016, as well as P7213 R, 

a new variety from Pioneer, and Venza R, the highest producing dryland variety in 2016. Site 

details, establishment and management information for this study are included in Table 1.  
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Table 1: Site description, summary of materials and methods for the Corn Irrigation Variety 

trials in Fort Vermilion, 2017   

Trial location Fort Vermilion, AB (58.3875813,-116.066707) 

Previous crops Canola (2016), Peas (2015), Wheat (2014)  

Pre-seeding treatment Roundup Weathermax at 0.67L/ha 

Seeding date May 19, 2017 

Harvest date & method October 12, 2017 by hand 

Experimental design Split plot design with Irrigation as a whole plot factor, and Variety 

as the sub-plot factor.  Plot length was 25 ft. 

Seeding method Direct seeding with 36-inch spaced John Deere 7000 4-row corn 

planter (2 inches seeding depth) 

Target plant population 24,900 plants per acre 

Fertilizer applied  140 N, 60 P, 70 K, 20 S (actual lb/ac).  

In crop weed control Pardner at 1.0 L/ha 

Source of irrigation water Spring run-off water in dugout  

Irrigation method Surface drip with pressure regulated drip lines  

Total irrigation applied 2.8 inches 

Cultivars  DKC26-25 RR (2125 CHUs), E47A17 R (2200 CHUs), P7213 R 

(2050 CHUs), PS ExLeafy RR (2600 CHUs), and Venza R (2500 

CHUs).  

 

 

Results 

Corn plants grown under irrigation were both significantly taller and higher yielding than 

dryland plants for every cultivar tested. Irrigated plants were on average 33 cm taller than non-

irrigated plants, and irrigated plots yielded on average 1.2 tons/acre more than non-irrigated plots 

(Table 2). While irrigation alone did not significantly affect grain starch content or grain protein 
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content, there was a significant Variety X Irrigation interaction on grain oil content. Irrigation 

significantly reduced PS ExLeafy RR’s oil content but increased it in Venza by 1.06 % (Table 2).  

 

Table 2: Height, yield, and grain quality of irrigated vs. non irrigated corn in 2017 

 

Variety Height Dry 
Weight 

Grain  
oil 

Grain 
starch 

Grain protein 

  cm tons/ac (%) 
  Irr. Not 

Irr. 
Irr. Not 

Irr. 
Irr. Not 

Irr. 
Irr. Not 

Irr. 
Irr. Not 

Irr. 

DKC26-25 RR 240.3 224.1 4.5 3.9 4.27 4.107 70.51 70.54 10.62 11.43 
E47A17 R 258.1 240.9 5.2 4.3 4.17 4.33 70.33 70.53 10.64 10.78 
P7527AM R 270.2 228.7 7.2 4.7 5.21 5.10 69.59 69.86 9.80 10.20 
PS ExLeafy RR 278.9 254.2 5.2 4.5 6.36 7.07 66.62 66.00 10.71 10.89 
Venza R 310.3 244.7 6.1 4.6 5.20 4.13 68.81 69.57 9.82 10.04 
Mean 271.6 238.5 5.6 4.4 5.04 4.95 69.17 69.30 10.32 10.67 
            
LSD Irrigation 15.35 s 0.55 s 0.58 ns 2.61 ns 0.81 ns 
LSD Variety 19.37 s 1.14 s 0.43 s 1.73 s 0.63 s 
LSD Irr. x Variety 25.43 ns 1.45 ns 0.61 s 2.56 ns 0.89 ns 
CV (%)  5.2 18.4 7.0  2.0   4.9 

 

 

Almost all of the measures of feed quality were not significantly affected by irrigation. There 

were significant differences in neutral detergent fibre (NDF), acid detergent fibre (ADF), total 

digestible nutrients (TDN), and relative feed value (RFV) between varieties, but none of these 

varieties exhibited differences in irrigated vs non irrigated plots (Table 3). Similarly, while 

varieties differed in net energy and starch contents, irrigation had no significant effect on these 

qualities (Table 4).  
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Table 3: Comparison of crude protein, digestibility, fibre content and relative feed values 
between irrigated and non-irrigated corn in 2017 

Variety CP NDF ADF TDN RFV 

 (%)   
 

  Irr.  Not 
Irr.  

Irr.  Not 
Irr.  

Irr.  Not 
Irr.  

Irr.  Not 
Irr.  

Irr.  Not 
Irr.  

DKC26-25 8.78 8.58 47.70 48.88 28.90 32.39 70.34 70.13 129.6 121.8 
E47A17 8.58 8.62 50.58 47.34 31.23 31.00 69.62 71.29 119.4 127.5 
P7527AM 8.45 9.25 46.02 47.69 27.30 31.23 70.23 71.84 138.1 127.8 
PS ExLeafy RR 9.21 8.99 50.90 54.17 29.65 36.42 70.41 68.04 122.5 104.3 
Venza 7.74 7.90 55.53 52.89 34.54 35.02 67.27 68.35 105.5 108.6 
Mean 8.55 8.67 50.15 50.19 30.32 33.21 69.57 69.93 123.0 118.0 
            
LSD Irrigation 2.25 ns 11.85 ns 4.45 ns 5.87 ns 33.89 ns 
LSD Variety 0.96 ns 4.39 s 3.65 s 2.07 s 15.37 s 
LSD Irr. x Variety 1.78 ns 9.11 ns 5.07 ns 4.48 ns 27.34 ns 

CV (%) 9.1  7.1  9.4  2.4  10.4  
 

Table 4: Comparison of energy content, lignin, and starch contents between irrigated and non-
irrigated corn in 2017 

Variety NEG NEL NEM  Lignin Starch 

  Mcal/kg %  
  Irr.  Not 

Irr.  
Irr.  Not 

Irr.  
Irr.  Not 

Irr.  
Irr.  Not 

Irr.  
Irr.  Not 

Irr.  

DKC26-25 0.92 0.84 1.63 1.60 1.52 1.43 2.69 3.19 25.51 21.64 
E47A17 0.87 0.87 1.59 1.63 1.46 1.47 3.03 2.86 22.78 24.77 
P7527AM 0.96 0.87 1.60 1.64 1.56 1.46 2.63 3.08 29.32 24.59 
PS ExLeafy RR 0.90 0.75 1.60 1.55 1.49 1.33 2.31 3.57 17.75 12.79 
Venza 0.79 0.78 1.53 1.55 1.37 1.36 3.25 3.51 16.30 16.05 
Mean 0.89 0.83 1.58 1.59 1.48 1.41 2.78 3.24 22.33 19.97 
            
LSD Irrigation 0.098 ns 0.140 ns 0.14 ns 0.74 ns 15.66 ns 
LSD Variety 0.09 s 0.051 s 0.09 s 0.74 ns 6.18 s 
LSD Irr. x Variety 0.12 ns 0.11 ns 0.13 ns 0.99 ns 12.17 ns 
CV (%)  8.2 2.6   5.3 20.1   23.9 
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The only mineral affected by irrigation was magnesium. Magnesium levels in silage from 

irrigated plots was significantly lower than levels in biomass from non-irrigated plots (Table 5).  

Table 5: Comparison of macro mineral contents in irrigated and non-irrigated corn in 2017 

Variety Ca P K Mg 

  (%)  
  Irr. Not Irr.  Irr.  Not Irr. Irr. Not Irr.  Irr.  Not Irr. 
DKC26-25 0.24 0.35 0.27 0.14 1.02 0.83 0.17 0.32 
E47A17 0.25 0.27 0.21 0.17 1.03 0.92 0.19 0.24 
P7527AM 0.21 0.25 0.21 0.18 1.08 1.07 0.14 0.20 
PS ExLeafy RR 0.24 0.32 0.24 0.17 1.02 1.03 0.21 0.30 
Venza 0.27 0.31 0.13 0.12 0.94 0.84 0.22 0.33 
Mean 0.24 0.30 0.21 0.16 1.02 0.94 0.19 0.28 
      
LSD Irrigation 0.19 ns 0.07 ns 0.19 ns 0.04 s 
LSD Variety 0.08 ns 0.04 s 0.15 ns 0.05 s 
LSD Irr. x Variety 0.15 ns 0.07 ns 0.21 ns 0.06 ns 
CV (%) 22.8 19.8 12.5 17.1 
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Conclusion 

The Fort Vermilion Research Farm received 8.5 inches (217 mm) of rainfall between May 1st 

and September 30th in 2017, most of it occurring after the last week of June. Irrigated corn plants 

were supplemented with an extra 3 inches (~76 mm) of water and in turn were 14% taller and 

yielded 27% more dry biomass than non-irrigated corn plants. Grain and biomass feed quality 

however was for the most part not significantly affected by irrigation.   

Results from the 2017 trial are similar to results from 2016 where irrigation also significantly 

increased yield and corn height. Growing season precipitation was slightly higher (0.6 inches 

higher) in 2017 but crops received less irrigation (3 inches in 2017 compared to 4.5 inches in 

2016). Overall, irrigated plots received about an inch less water in 2017 and yields from the same 

four varieties grown in both years averaged 1 ton/acre less in 2017. In 2016 irrigation had a 

significant effect on certain feed quality measures such as crude protein and calcium content, 

which were lower in irrigated plots. The relatively lower nutritional quality of silage from the 

irrigated plots could be due to nutrient dilution effect.   

This is only the second year of the corn irrigation research project.  Further years of data will 

help to develop a better understanding of how irrigation affects corn yield and feed quality in 

Mackenzie County.  
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Performance of 9 industrial hemp cultivars in Northern Alberta 

Introduction 

Hemp (Cannabis sativa L.) is an important crop for industrial and domestic uses. Industrial hemp 

differs from the genetically related marijuana in the ratio of cannabidiol (CBD) and Delta-9 

tetrahydrocannabinol (THC). Industrial hemp has more CBD with little THC, with marijuana 

containing more THC than CBD. Edible products from industrial hemp, mainly from the seed are 

readily available on the Canadian market, in the form of flour, cooking oil, snacks etc. Both the 

bast fibre (outer rope-like fibre) and hurd (central wood-like fibre) are used for different 

industrial applications in the building, clothing, automotive and furniture industry. Because of 

the relatively higher CBD contents of hemp, it is also known to have medicinal value.  

Industrial hemp is known to be sensitive to day length, which can affect the ratio of male-female 

plants in a population and also seed-fibre yield ratio. In northern Alberta, particularly Mackenzie 

County, Spring-Summer day length is longer than other parts of Alberta. This present trial is 

aimed at evaluating the performance of 9 industrial hemp cultivars in northern Alberta. This 

project is part of a multi-year research supported by the Regional Economic Development 

Initiative for Northwest Alberta, Alberta Government and Mackenzie County. 

Materials and Methods 

Nine industrial hemp cultivars were seeded on June 7 and June 9 at two sites; conventional and 

organic, on MARA’s Fort Vermilion Research facility (58.38487, -116.04308). Seeding at the 

Conventional site was done on June 7 with that of the organic site occurring two days later. 

Seeding rate was 25 lb/ac. With the exception of fertilizer, the same protocol was used at both 
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sites. No in crop herbicide application was applied at either site. The 9 cultivars are summarized 

in Table 1. 

 

Table 1: Industrial hemp cultivars grown in 2017 at Fort Vermilion Research station 
 
Cultivar Breeder/Marketer TSW (g) Main Use 

CFX-1 Hemp Genetics International 17 Grain/seed 

CFX-2 Hemp Genetics International 16 Grain/seed 

Finola Hemp Oil Canada 13 Grain/seed 

Grandi Hemp Genetics International 17 Grain/seed 

Joey Parkland Industrial Hemp Growers 18 Dual purpose 

Katani Hemp Genetics International 15 Grain/seed 

Piccolo Hemp Genetics International 13 Grain/seed 

Silesia Alberta Innovates Tech Futures 16 Fibre 

X59 Terramax 17 Grain/seed 

 
 
 

A 6 row 8-inch spaced Fabro plot seeder was used to seed the plots. Seeding depth was 0.5 inch 

(1.27 cm). Each plot was 20 feet (~6.1 m) in length. The conventional plots were fertilized at a 

rate of 120 lb/ac N, 40 lb/ac P, 60 lb/ac K (all actual). The fertilizer was side banded 2 inches 

from seed row. The crops at the conventional site were seeded into corn stubble while at the 

organic site, the crops were seeded into a green manure plough down following two years of 

fallow (Table 2). The trial at each site followed a randomized block design with four 

replications. Plant height and internode lengths were measured at flowering. From each plot, 
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height and internode length were measured from 5 plants (20 per cultivar per site). Of the 6 rows 

planted, four were harvested with Hege 140 plot combine harvester for seed, and the remaining 

two for fibre (harvested by hand). Harvesting at the conventional site occurred two days before 

that of the organic site.  

 

Table 2: Research site soil information, 2017 

Soil property Conventional Organic 

Sampling depth (inches) 0-6 6-12 0-6 6-12 

Organic matter (%) 3.4 2.1 3.2 2.6 

Cation Exchange Capacity (meq/100g) 12.7 9.9 14.8 12.1 

pH 5.8 6.9 7.5 7.5 

Phosphorus (lb/ac) 76 34 144 176 

Potassium (lb/ac) 132 82 700 364 

Calcium (lb/ac) 2940 2880 4920 4060 

Magnesium (lb/ac) 360 310 370 320 

Sulphur (lb/ac) 22 20 54 24 

Sodium (lb/ac) 40 52 54 64 
Nitrate (lb/ac) 12 10 72 74 
Estimated Nitrogen Release (lb/ac) 46 33 44 38 

  
 
 

Two samples from each cultivar at the conventional site were sent to MB Labs Limited, British 

Columbia for Delta-9 THC, CBD and CBN (Cannabinol) analyses. Following weighing, stems 

from the conventional site were sent to Composites Innovation Centre, Manitoba, for fibre 

strength and fibre content analyses. Finola was excluded from the fibre analysis as not enough 

material was produced to justify the analysis. Fibre analysis was done separate for the bottom 12 
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inches (~30 cm) and the remaining portion of the stem. All data were analyzed using Genstat 

ANOVA. Data analysis was separate for the two sites. 

The following formulas are used in this report: 

𝐅𝐅𝐅𝐅𝐅𝐅𝐅𝐅𝐅𝐅 𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐅𝐅𝐜𝐜𝐜𝐜 (%) =
𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦 𝐜𝐜𝐨𝐨 𝐨𝐨𝐅𝐅𝐅𝐅𝐅𝐅𝐅𝐅 (𝐠𝐠)
𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦 𝐜𝐜𝐨𝐨 𝐦𝐦𝐜𝐜𝐦𝐦𝐬𝐬𝐬𝐬 (𝐠𝐠)   𝐱𝐱 𝟐𝟐𝟎𝟎𝟎𝟎 

𝐒𝐒𝐜𝐜𝐅𝐅𝐅𝐅𝐜𝐜𝐠𝐠𝐜𝐜𝐒𝐒 𝐅𝐅𝐜𝐜𝐢𝐢𝐅𝐅𝐱𝐱 =
𝐁𝐁𝐅𝐅𝐅𝐅𝐦𝐦𝐬𝐬𝐅𝐅𝐜𝐜𝐠𝐠 𝐬𝐬𝐜𝐜𝐦𝐦𝐢𝐢 (𝐬𝐬𝐅𝐅𝐦𝐦)
𝐒𝐒𝐦𝐦𝐦𝐦𝐒𝐒𝐬𝐬𝐅𝐅 𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦 (𝐠𝐠)

𝐁𝐁𝐅𝐅𝐅𝐅𝐦𝐦𝐬𝐬𝐅𝐅𝐜𝐜𝐠𝐠 𝐜𝐜𝐅𝐅𝐜𝐜𝐦𝐦𝐜𝐜𝐅𝐅𝐜𝐜𝐭𝐭 (𝐠𝐠𝐨𝐨/𝐜𝐜𝐅𝐅𝐱𝐱)  = 𝟔𝟔.𝟖𝟖𝟎𝟎 𝐱𝐱 𝐒𝐒𝐜𝐜𝐅𝐅𝐅𝐅𝐜𝐜𝐠𝐠𝐜𝐜𝐒𝐒 𝐅𝐅𝐜𝐜𝐢𝐢𝐅𝐅𝐱𝐱  

where gf/tex is gram force per tex (tex = 1mg/m). A higher breaking tenacity indicates better 
strength. 

𝐓𝐓𝐅𝐅𝐜𝐜𝐦𝐦𝐅𝐅𝐬𝐬𝐅𝐅 𝐦𝐦𝐜𝐜𝐅𝐅𝐅𝐅𝐜𝐜𝐠𝐠𝐜𝐜𝐒𝐒 (𝐌𝐌𝐌𝐌𝐦𝐦) = 𝟖𝟖.𝟖𝟖𝟎𝟎𝟔𝟔 𝐱𝐱 𝐁𝐁𝐅𝐅𝐅𝐅𝐦𝐦𝐬𝐬𝐅𝐅𝐜𝐜𝐠𝐠 𝐜𝐜𝐅𝐅𝐜𝐜𝐦𝐦𝐜𝐜𝐅𝐅𝐜𝐜𝐭𝐭 𝐱𝐱 𝟐𝟐𝐅𝐅𝐜𝐜𝐦𝐦𝐅𝐅𝐜𝐜𝐭𝐭 

A density of 1.45 g/cm3 was used for all the calculations. 

Results 

From seeding to harvest, the total precipitation recorded was 177.4 mm (6.97 inches). The 

average height of plants at the conventional site was 64.51 inches with that of the organic site 

being 54.56 cm (Figure 1, Table 3). At the conventional site, Silesia, a fibre only cultivar was the 

tallest, followed by Joey. Finola was significantly shorter than all the cultivars grown at the 

conventional site (Figure 1, Table 3). Similar to the conventional site, Silesia was the tallest 

cultivar on the organic site, followed by Joey. CFX-1 and Finola were the shortest cultivars at the 

organic site (Table 3). Internode length, the distance between two joints of a stem generally 

followed the same pattern as plant height (Table 3). 
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Table 3: Summary of plant height, stem internode length, grain yield and fibre yield of 9 

industrial hemp cultivars grown at Fort Vermilion 

Conventional Organic Conventional Organic 
Cultivar Height 

(in) 
Cultivar Height 

(in) 
Cultivar Internode 

length 
(in) 

Cultivar Internode 
length 

(in) 
Silesia 85.15 Silesia 73.70 Silesia 7.76 Silesia 8.72 
Joey 70.00 Joey 59.25 Joey 7.18 X59 7.59 
CFX-2 64.35 CFX-2 57.05 Piccolo 7.15 CFX-2 7.55 
CFX-1 63.90 Katani 56.05 X59 7.07 Katani 7.15 
X59 63.65 X59 55.95 CFX-1 6.54 Joey 6.66 
Grandi 61.75 Grandi 51.80 CFX-2 6.31 Grandi 6.50 
Piccolo 60.65 Piccolo 50.70 Grandi 6.30 Piccolo 6.09 
Katani 60.35 CFX-1 44.10 Katani 6.29 Finola 5.65 
Finola 50.75 Finola 42.45 Finola 5.74 CFX-1 5.40 
MEAN 64.51 MEAN 54.56 MEAN 6.70 MEAN 6.81 

Cultivar Grain 
yield 

(lb/ac) 

Cultivar Grain 
yield 

(lb/ac) 

Cultivar Fibre yield 
(tons/ac) 

Cultivar Fibre 
yield 

(tons/ac) 
Katani 1571 Katani 1425 Silesia 12.90 Silesia 10.46 
Piccolo 1525 X59 1419 Joey 7.14 X59 8.31 
CFX-2 1410 Piccolo 1359 X59 6.76 Katani 6.94 
Joey 1389 CFX-2 1301 Grandi 6.60 CFX-2 6.51 
CFX-1 1380 CFX-1 1270 Katani 5.83 Grandi 6.27 
X59 1224 Joey 1258 CFX-2 5.65 Joey 5.69 
Finola 1111 Grandi 1141 CFX-1 5.54 Piccolo 5.21 
Grandi 1108 Finola 1135 Piccolo 5.31 CFX-1 5.07 
Silesia 802 Silesia 795 Finola 4.61 Finola 4.07 
MEAN 1280 MEAN 1234 MEAN 6.70 MEAN 6.50 
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Industrial hemp cultivars
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Figure 1: Height response of 9 industrial hemp cultivars grown at conventional (black bars) and 

organic (white bars) sites. Both graphs are of the same scale. Each bar represents the mean of 20 

plants (n = 20). Bars with different letters indicate significant difference, p<0.05.  

Grain yield and chemical properties 

The overall grain yield difference between the conventional and organic site was minor. 

Conventional plots on average yielded 3.8% higher than the organic plots. At both sites, Katani 

and Piccolo were the highest yielding cultivars. Statistically, the grain yield of CFX-1, CFX-2 

and Joey did not differ from that of the highest yielding cultivars (Table 3, Fig. 2). The three 

lowest yielding cultivars at the conventional site were Finola, Grandi and Silesia, with Silesia 

having the lowest overall grain yield at both sites (Figure 2). X59 at the organic site yielded 1419 

lb/ac, 15.46% higher than at the conventional site.  
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Figure 2: Grain yield of 9 industrial hemp cultivars grown at MARA’s Fort Vermilion Research 

station, Northern Alberta. Both graphs are of the same scale. Each bar represents the mean of 4 

plots (n =4). Bars with different letters indicate significant difference, p<0.05. 

With the exception of Piccolo and Katani, none of the other cultivars had detectable Delta-9 

THC levels. The detected THC in both Piccolo and Katani were significantly below Health 

Canada’s 0.3% standard. Piccolo had 0.004% THC while Katani’s THC content was 0.003%. 

Cannabidiol (CBD) levels were detected in all the cultivars (Figure 4). The CBD in X59 was 

significantly higher than in the other cultivars (Figure 3). CBD in CFX-2, Katani and Piccolo 

were intermediate. Overall, Silesia had the lowest CBD content, but it was statistically similar to 

CFX-1, Finola and Joey (Figure 3).  
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Figure 3: Cannabidiol (CBD) content of 9 industrial hemp cultivars (n =2). Bars with different 

letters indicate significant difference, p<0.05. 

Plant biomass, Fibre yield and qualities 

Stalk biomass yield averaged 6.7 tons per acre for the conventional site and 6.5 tons per acre at 

the organic site (Table 3). At the conventional site, Silesia had the largest stem biomass yield, 

12.90 tons/ac. Joey followed, though that was not statistically different from the yield of X59, 

Grandi and Katani. At the organic site, Silesia again had the highest stem biomass tonnage, but it 

was statistically similar to that of X59. At both sites, Finola had the lowest overall biomass 

tonnage (Figure 4). Similar to the grain and other parameters, the co-efficient of variation (CV 

%) was higher at the organic site. 



82 

CFX-1
CFX-2

Finola
Grandi

Joey
Katani

Piccolo
Silesia X59

St
em

 b
io

m
as

s 
(to

ns
/a

c)

0

2

4

6

8

10

12

14

16
Conventional

Industrial hemp cultivars
CFX-1

CFX-2
Finola

Grandi
Joey

Katani
Piccolo

Silesia X59

St
em

 b
io

m
as

s 
(to

ns
/a

c)

0

2

4

6

8

10

12

14

16
Organic

LSD = 1.31, CV = 13.4%

a

b bc

e

bcd
bcd decde cde

a

ab
bcbcd bcd

cd cdcd
cd

LSD = 2.496, CV = 26.3% 

 

 

 

Figure 4: Stem biomass yield of 9 industrial hemp cultivars grown at MARA’s Fort Vermilion 

Research station, Northern Alberta. Both graphs are of the same scale. Each bar represents the 

mean of 4 plots (n =4). Bars with different letters indicate significant difference, p<0.05. 

Only stems from the conventional site (no Finola) were sent for fibre analysis and the analysis 

was separate for the bottom 12 inches and the remaining section. Silesia and Joey produced the 

highest bottom 12-inch fibre content with no significant difference in the other cultivars (Table 

4). Straw mass of the bottom section was highest in Silesia and CFX-1, with no difference in the 

other cultivars (Table 4). At the whole plant level, stem fibre content of Silesia and Joey were the 

highest, with Katani and Piccolo producing the least whole stem fibre content (Figure 5).  
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Table 4: Fibre, straw mass and whole stem fibre content of 8 industrial hemp cultivars grown in 

Northern Alberta 

Figure 5: Whole stem fibre content of 8 industrial hemp cultivars grown at MARA’s Fort 

Vermilion Research station, Northern Alberta. Each bar represents the mean of 15 stems (n =15). 

Bars with different letters indicate significant difference, p<0.05. 

Parameter CFX-1 CFX-2 Grandi Joey Katani Piccolo Silesia X-59 

Bottom 12 inch fibre 
mass (g) 

1.14 0.72 0.93 1.22 0.62 0.65 2.09 0.64 

Bottom 12 inch 
straw mass (g) 

5.19 3.02 4.36 3.65 2.84 2.94 6.26 2.96 

Whole stem fibre 
content (%) 

26.25 28.70 25.52 35.69 25.62 25.45 35.88 27.60 
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The fibre content of the bottom 12 inches accounted for about 93 % of the whole stem fibre 

content (Figure 6), with the remaining section accounting for only 7% of the total fibre content. 

 

 

 

 

 

Figure 6: Relationship between industrial hemp’s bottom 12-inch fibre content and whole stem 

fibre content 

Tensile strength of the fibre, the maximum amount of stress or pulling force the fibre can 

withstand before breaking was highest in Joey, Silesia and X59 (Figure 7). Grandi had the least 

tensile strength and breaking tenacity (Figure 7). No significant difference was observed in the 

other cultivars. Breaking tenacity of the fibres, the ratio of load to fibre density required to break 

a fibre, followed the same pattern as tensile strength. The overall average fibre tensile strength of 

all the cultivars was 815.71 MPa, while fibre tenacity averaged 57.36 gf/tex. 
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Figure 7: Tensile 

strength of 8 industrial 

hemp cultivars (n 

=24). Bars with 

different letters 

indicate significant 

difference, p<0.05 

Discussion and Conclusion 

Fibre (stem biomass) and grain yield at the organic site compared closely with that of the 

conventional site where fertilizer was applied. Grain yield at the conventional site was only 3.8% 

higher than at the organic site, while that of the fibre was only 3.1 %. Yield of organic crops are 

known to be significantly lower than fertilized conventional fields’ yield. In this study however, 

less difference was observed because MARA’s organic site is well maintained and had 

significantly higher nutrient levels to begin with (Table 2). Pre-seeding soil tests showed higher 

levels of N, P, K, S at the organic site. While the conventional site was continuously cropped 

(canola-wheat-peas-corn-hemp rotation) and yield taken off the site, the organic site was 

fallowed in 2014 and 2015, and in 2016, it was seeded into field peas and tillage radish for 

plough down. Organic hemp growers can achieve higher grain and fibre yield by using green 

manure plough downs, fallowing or combination of both. 
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Despite the comparable conventional vs organic yield, data from the organic site showed higher 

variability. For example, for height, the variation (CV) within replications at the conventional 

site was 13.3 % while that of the organic site was 21.5 %. The CV for grain yield was 15.9% for 

the conventional and 19.3% organic plots. CV values of 13.4% and 26.3 % were observed for 

conventional and organic stem biomass respectively. The higher variation at the organic site may 

indicate localization of soil nutrients at the site. Because fertilizer at the conventional site was 

evenly banded to each seed row, any inherent variability on soil nutrient status was minimized. 

At the organic site, the overall yield response of X59 was superior to the other cultivars. The 

cultivar had the highest grain yield and fibre yield was top ranked (comparable to Silesia). At the 

conventional site however, X59 had average overall response, except it had the highest level of 

CBD and the strongest fibre. We cannot speculate why X59 had significantly better response at 

the organic site than at the conventional site. Because the plots were completely randomized, the 

possibility of all X59 organic plots being seeded on the most fertile 1.5 x 6.1 meter section is 

very minimal.    

The fibre content test results show that the combined fibre content for CFX-1, CFX-2, Grandi, 

Katani, Piccolo and X59 were very similar and ranged between 21% - 30% for the whole stalk. 

These values are lower than those for Joey and Silesia which ranged between 33% - 39%. These 

results are expected as Silesia and Joey are known as high-yielding fibre/dual purpose cultivars 

whereas the remaining cultivars are known as seed only cultivars. It is interesting to note that 

there is little difference in fibre content between seed only and fibre/dual purpose cultivars. From 

the results of this project, it can be concluded that Silesia and Joey are superior cultivars in terms 

of yielding high fibre content. The higher tensile strength of X59, Silesia and Joey makes the 

cultivars more suitable for applications that require higher breaking tenacity and tensile strength.  



87 
 

The fibre tonnage reported for each of the cultivars in this trial is significantly higher than 

tonnage reported in Manitoba (2.5-6 tons/ac) and Southern Alberta (4.8 tons/ac). The higher fibre 

yield recorded in this trial is probably due to Northern Alberta’s long day length. Hemp is 

sensitive to photoperiods; the longer the day length, the more fibre that is produced, relative to 

seed. The results indicate that northern Alberta (Mackenzie County) has natural advantages when 

it comes to hemp fibre production, because of its longer day length.   

 

In the 2016 trial, Katani and Piccolo were the top yielding grain cultivars. And in this year’s trial, 

at both the conventional and organic sites, the two cultivars were again top grain yielding. While 

two years of data may not be enough to make a firm recommendation, the two cultivars, appear 

to be very promising grain cultivars for Northern Alberta. 
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Evaluating the field performance of six oats cultivars in Mackenzie County under organic 

conditions 

Introduction 

Oats (Avena sativa L.) is an important annual cereal for human and livestock consumption. 

Between 2014 and 2017, seeded oats acreage in Alberta increased by 3 % while average yield 

went up by 20 % during the same period (Stats Canada, 20177). The increased yield can be 

attributed to the availability of improved oat varieties and better agronomic practices. With 

Mackenzie County being a large oats growing region, particularly the organic sector, continuous 

agronomic research is essential to support the industry. Mackenzie County has large organic 

growers, most of whom have oats in their rotations. Compared to conventional growers, organic 

producers are limited as to the type and amount of inputs they can apply to enhance yield. 

Therefore, the selection of superior plant cultivars or varieties adapted to local conditions is 

paramount to organic growers. This project is funded by the Prairie Organic Grain Initiative 

(POGI) and the main objective was to evaluate growth, yield and milling qualities of 6 oat 

cultivars. A second object of the trial was to determine weed biomass per unit area, which is a 

reflection of the cultivar’s competitive ability. MARA conducted a field trial in 5 locations 

within the County to provide information on the growth and yield qualities of the 6 cultivars with 

Grain Millers in charge of the milling qualities analysis.  

Materials and Methods 

Six oats cultivars: AAC Oravena, CDC Ruffian, CDC Seabiscuit, AC Morgan, ORe6251M 

(previously called OT6007) and Triactor were seeded at five organic locations in Mackenzie 

County. Fabro plot seeder equipped with six disc openers, was used for the seeding. Row spacing 

was 8 inches. Seeding depth ranged from 1.5 to 2.5 inches (3.8-8.9 cm) depending on the soil 

condition at seeding. Seeds used for the trial were from certified organic sources. Thousand seed 

weight and target plant density of 330 plants/m2 (~30 plants/ft2) were used to determine seeding 

rate for each cultivar. The same seeding rate was used at the five locations. The trial followed 

7 Statistics Canada. Table 001-0017 -  Estimated areas, yield, production, average farm price and total farm value of 
principal field crops, in metric and imperial units, annual, CANSIM. (accessed: Jan 10, 2018) 
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randomized complete block design with four replications. Each plot measured 120 ft2 (11.15 m2). 

Site history and soil information for each location are summarized in Tables 1 and 2.  

Height data was taken from 3 randomly selected plants from rows 2-5 at maturity. Weed density 

was estimated at heading. A quarter meter quadrant (0.25 m2) was placed in the middle of each 

plot and weeds within the quadrant were removed and weighed.  

All the data were analyzed statistically using ANOVA, except the weed density data. The data 

were analyzed two ways: all the locations combined as two-way ANOVA (Location & Cultivar) 

and then individually as one-way ANOVA for each location. Only growth and yield results are 

presented here. The milling quality data will be published online by Grain Millers or MARA 

when they become available. 

Table 1: Trial location, seeding and harvest dates and cropping history 

Locations Seeded on Harvested on Previous crop 

Fort Vermilion East (FV East) 30-May-2017 13-Sep-16 Oats 

MARA-Fort Vermilion 24-May-16 14-Sep-16 Field peas + tillage radish 

plough down 

Tompkins 30-May-2017 21-Sep-2017 Pea plough down 

Buffalo Head Prairie 30-May-2017 21-Sep-2017 Newly cleared 

High Level 16-Jun-2017 4 Oct 2017 Newly cleared 

Soil at the MARA-Fort Vermilion site had the highest nitrate level at the beginning of the trial. 

The Fort Vermilion East site (FV East) had the least amount of pre-seeding soil nitrate (Table 2). 

The soil organic matter content of the Buffalo Head Prairie site was exceptionally high. That 

might have been caused by moss and wet condition of the soil at sampling time. Seeding at the 

High Level site was delayed until mid-June as roots were still being picked in May and early 

June from the newly cleared field. 
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Table 2: Pre-seeding soil conditions at each trial location 

Buffalo 
Head 

Tompkins High Level FV East MARA 

Depth (inches) 0-6 6-12 0-6 6-12 0-6 6-12 0-6 6-12 0-6 6-12 

OM (%) 67.2 52.7 23.3 5 6.9 3.6 3.8 2.6 3.2 2.6 
pH 5.9 5.9 7 6.9 6.5 5.9 7.8 7.9 7.5 7.5 
CEC (meq/100g) 34 14 24.2 18.5 13.7 20.2 19.8 37.3 14.8 12.1 
Nitrate (lb/ac) 34 14 74 24 18 10 6 12 72 74 
Phosphorus (lb/ac) 20 24 74 60 60 28 34 10 144 176 
Potassium (lb/ac) 116 64 268 162 380 280 270 128 700 364 
Calcium (lb/ac) 4460 4920 6040 4560 2900 2640 4620 8960 4920 4060 
Magnesium (lb/acre) 1160 1180 1320 1340 840 1660 1820 3330 370 320 
Sulphur (lb/ac) 166 256 278 306 12 14 152 1702 54 24 
Sodium (lb/ac) 46 66 64 86 56 198 178 464 54 64 
Zinc (lb/ac) 9.4 16.2 18.8 6.6 10.4 
Manganese (lb/ac) 16 40 64 96 102 
Iron (lb/ac) 128 262 180 170 220 
Copper (lb/ac) 0.6 1.4 0.8 1.6 1.4 
Boron (lb/ac) 2.4 2.6 1 2.4 1.2 

Results 

Precipitation data measured from May 1 to October 30th ranged from a minimum of 195 mm to a 

high of 237 mm (Fig. 1). Fort Vermilion recorded the highest precipitation of 236.7 mm with La 

Crete (Buffalo Head Prairie site) recording the least amount (194.7 mm) during the same period. 

Precipitation in May, the seeding period for 4 of the 5 sites were identical. Most of the 

precipitation occurred in June. Fort Vermilion had the least amount of rainfall in September (Fig. 

1), resulting in early harvest of crops at the site.  
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Figure 1: Fort Vermilion, La Crete, High Level and Tompkins Alberta precipitation data from 

May to October 2017.  

 

Height 

Combined analysis of plant height for the cultivars showed AAC Oravena (107.58 cm) was 

significantly (p<0.05) taller than the other cultivars. Across all sites, CDC Ruffian was the 

shortest (92.05 cm). Analysis of plant height for each site generally showed the same trend as the 

County wide analysis (Fig. 2), with the exception of the High Level site where plant height did 

not differ statistically. AAC Oravena was the tallest at sites where significant differences were 

detected (Fig. 2 A-E). CDC Ruffian was the shortest at the Buffalo Head (Fig. 2A), FV East (Fig. 

2C) and Tompkins (Fig. 2D) sites. At the MARA-Fort Vermilion site, Triactor was the shortest 

cultivar (Fig. 2E). County wide, Buffalo Head site produced the tallest plants, followed by the 

Tompkins site with the FV East and High Level site producing the shortest crop. 
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Figure 2: Plant height of six oat cultivars grown at 5 organic sites in Mackenzie County. Each 

bar represents the mean of 12 plants and bars with different letters indicate significant mean 

differences (p<0.05). Same scale is used for graphs A to E. 
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Weed density 

Because of large variation in the weed biomass data, statistical analysis was not performed. Also, 

no weed density data was taken at the High Level site as the field was exceptionally cleaned with 

few visible weeds. Weed density was highest at the Tompkins site, about 3735 g/m2 (Table 3). 

At the Tompkins site, the weeds were mostly wild mustard. The MARA Fort Vermilion site had 

the least weed density of 523 g/m2 (Table 3). Across the four locations, CDC Seabiscuit had the 

least weed density. Weed density within AAC Oravena was the highest (Table 3).  

Table 3: Weed density at four locations in Mackenzie County 

Location Buffalo Head Tompkins FV-East MARA-Fort 
Vermilion 

TOTAL 

Cultivar Weed density (g/m2) 
AAC Oravena 62 910 320 73 1365 
AC Morgan 39 490 260 105 894 
CDC Ruffian 80 545 360 105 1090 
CDC Seabiscuit 135 360 130 80 705 
ORe6251M  140 650 270 80 1140 
Triactor 112 780 170 80 1142 
TOTAL 568 3735 1510 523   

 

Days to maturity 

Days to physiological maturity at the High Level site did not differ among the cultivars (Fig. 

3B). At the remaining four locations where significant differences were observed, ORe6251M 

matured the earliest, followed by AAC Oravena (Fig 3 A, C, D & E). At the Tompkins site AC 

Morgan was the late maturing cultivar (Fig. 3D). Days to maturity for CDC Ruffian and CDC 

Seabiscuit did not differ at any of the sites (Fig. 3A, C, D & E). Averagely, ORe6251M matured 

in 78 days, followed by AAC Oravena (80 days). The remaining cultivars matured in 82 days. 

Plots at the two sites in Fort Vermilion matured earliest (76 days), followed by the Tompkins and 
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Buffalo Head Prairie sites (83 days). The High Level site plants matured in 87 days (early snow 

delayed the maturity). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Days to physiological maturity of six oat cultivars grown at 5 organic sites in 

Mackenzie County. Each bar represents the mean of 4 plots and bars with different letters 

indicate significant mean differences (p<0.05). Same scale is used for graphs A to E. 
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Yield and test weight 

At the Buffalo Head Prairie site, CDC Ruffian and Triactor had the highest yield, with no yield 

difference among the other cultivars (Fig. 4A). CDC Seabiscuit, CDC Ruffian, Triactor and 

AAC Oravena yielded significantly higher than ORe6251M at the High Level site (Fig. 4 B). 

Overall, Triactor, CDC Ruffian, CDC Seabiscuit and AC Morgan yielded the highest. 

ORe6251M recorded the lowest yield countywide. Overall yield at the Tompkins site was the 

highest (147 bu/ac). Statistically, plots at MARA-Fort Vermilion and Buffalo Head Prairie had 

similar yield. The High Level site had the lowest overall yield of 70 bu/ac (Fig. 4B). 

Countywide, AC Morgan and ORe6521M had the highest test weight (bushel weight). Overall, 

bushel weight of AAC Oravena and Triactor were the lowest (36 lb/bu). Bushel weight of grains 

at the High Level site was the highest (40.13 lb/bu, Fig. 5B). Buffalo Head Prairie and FV East 

site had the least bushel weight (35.30 lb/bu, Fig. 5A & C). 

Bushel weight of the six cultivars at FV East and MARA-Fort Vermilion sites did not differ 

statistically (Fig. 5C & D). There was a weak but significant relationship between bushel weight 

and yield. As yield increased, bushel weight declined (Fig. 6).   
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Figure 4: Grain yield of six oat cultivars grown at 5 organic sites in Mackenzie County. Each bar 

represents the mean of 4 plots and bars with different letters indicate significant mean differences 

(p<0.05). Same scale is used for graphs A to E. 
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Figure 5: Test weight of six oat cultivars grown at 5 organic sites in Mackenzie County. Each bar 

represents the mean of 4 plots and bars with different letters indicate significant mean differences 

(p<0.05). Same scale is used for graphs A to E. 
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Figure 6: Relationship between test weight and grain yield of six oats cultivars grown in 

Mackenzie County. 

 

2016 & 2017 Comparison 

The 2017 crops were averagely, 3 % taller than in 2016. In 3 out of the 5 locations, plants in 

2017 were taller than in 2016. The crops at the FV-East and High Level sites were shorter in 

2017 than in 2016 (Table 4). With the exception of ORe6251M which was taller in 2016, all the 

cultivars were taller in 2017 (Table 4). Contrary to plant height, yield was 33% higher in 2016 

than in 2017. Yield at only the Buffalo Head Prairie site increased in 2017 over 2016 data (Table 

4). The biggest reduction in yield occurred at the High Level (146 % reduction) and Fort 

Vermilion East site (60 % reduction). Yield at MARA’s Fort Vermilion site was relatively 

unchanged over the two years.  
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Table 4: Comparison of plant height, yield and test weight of six oats cultivars at 5 Mackenzie 

County location in 2016 and 2017 

 

 Height (cm) 
  Buffalo Head 

 
FV East 

 
High Level 

 
MARA 

 
Tompkins 

Cultivar 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 
AAC Oravena 67.0 136.2 98.3 84.8 112.8 83.4 102.8 108.8 112.8 124.8 
CDC Ruffian 65.0 110.8 85.5 71.1 109.3 73.6 100.5 96.7 97.9 108.1 
CDC Seabiscuit 66.0 120.8 95.8 79.1 112.0 71.3 109.0 102.3 106.3 122.1 
AC Morgan 70.0 121.2 89.3 77.1 114.0 76.1 105.0 99.3 103.0 120.2 
ORe6251M 67.3 115.4 87.3 76.2 111.8 77.7 117.8 101.5 99.6 109.0 
Triactor  66.8 124.2 89.8 77.5 113.3 74.8 100.0 94.9 99.6 123.1 
Mean 67.0 121.4 91.0 77.6 112.2 76.1 105.8 100.6 103.2 117.9 

 

 Yield (bu/ac) 
  Buffalo Head FV East High Level MARA Tompkins 
Cultivar 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 
AAC Oravena 73.1 116.4 136.0 83.2 176.8 68.9 140.0 132.3 193.0 129.2 
CDC Ruffian 77.8 152.1 139.8 98.4 179.5 74.7 144.7 142.0 240.7 144.2 
CDC Seabiscuit 66.5 120.8 149.6 94.9 162.3 82.7 136.2 140.2 229.4 157.6 
AC Morgan 79.1 120.4 137.3 88.7 185.3 94.9 137.3 149.7 233.6 161.3 
ORe6251M 80.3 120.2 122.7 74.0 193.3 51.2 132.5 105.2 188.9 124.1 
Triactor  86.9 159.8 162.1 91.3 215.9 79.1 143.0 128.6 236.0 162.7 
Mean 77.3 131.6 141.2 88.4 185.5 75.3 138.9 133.0 220.3 146.5 

 

 Test weight (lb/bu) 
  Buffalo Head  FV East High Level MARA Tompkins 
Cultivar 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 
AAC Oravena 38.5 32.3 39.9 34.7 40.7 39.5 40.0 34.7 38.1 35.6 
CDC Ruffian 39.5 36.2 39.9 35.4 40.5 40.8 41.9 35.3 39.7 35.8 
CDC Seabiscuit 39.6 34.6 39.1 34.6 41.1 39.8 39.6 35.7 38.4 36.7 
AC Morgan 38.4 36.5 39.2 35.0 40.4 41.2 40.0 36.0 39.8 38.0 
ORe6251M 38.2 35.7 41.0 35.5 40.1 41.0 40.9 37.0 39.8 36.2 
Triactor  38.2 33.7 38.8 35.2 39.1 38.6 38.8 35.4 37.4 35.3 
Mean 38.7 34.8 39.7 35.0 40.3 40.2 40.2 35.7 38.9 36.3 

 



100 
 

Comparing yield of the cultivars, ORe6251M recorded the biggest yield decline over the two-

year period (51 % reduction). ORe6251M yield at the High Level site was reduced by a 

significant margin of 278% in 2017. Without data from the High Level site, yield for the two 

years remained relatively similar.  

Test weight in 2016 was 9 % higher than in 2017 (Table 4) and the biggest reduction occurred in 

AAC Oravena (11.6 % reduction in 2017). 

Overall, the crops in 2016 performed better than in 2017, except at the MARA Fort Vermilion 

Research station site, where height and yield were relatively unchanged. 

 

Discussion and conclusion 

The 2017 trial was conducted on organic sites with varied cropping history. The Fort Vermilion 

East (FV East) site had back to back oats grown while the site at Buffalo Head Prairie and High 

Level were newly cleared lands with 2017 being the first cropping season. The MARA site, at 

the Fort Vermilion Experimental Farm had a plough down of field peas and tillage radish. The 

Tompkins site had a legume plough down before seeding.  

 

ORe6251M, formerly OT6007 is an early maturing grain oat cultivar. At all the sites, 

ORe6251M matured earliest in both 2016 and 2017. Producers may consider ORe6251M if their 

focus is early maturing grain oats. There was however, a trade-off between maturity and grain 

yield in 2017, as ORe6251M recorded the least overall yield. The lower yield in ORe6251M may 

be explained by delayed harvesting. It was the first cultivar to mature & the first to dry down. 

However, because all the cultivars were harvested at same time, at each location, ORe6251M 

lost more grains through shattering. In a farmer’s field where typically only one cultivar is 

grown, this might not be an issue.  
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Similar to the 2016 findings, yield of most of the 6 cultivars did not vary in the countywide 

analysis. AC Morgan, CDC Ruffian, CDC Seabiscuit and Triactor had statistically similar yield 

countywide and the yield ranged from 117 to 124 bushels per acre. Therefore, producers in the 

region can select any of the top four cultivars without significant yield penalty. However, other 

factors such as the ability of the cultivar to compete with weeds, the milling qualities of the 

cultivar, the test weight, maturity and should be considered in addition to yield data. 

Overall, crops at the High Level site had the poorest performance in terms of height growth and 

yield. This was due to climatic conditions and late seeding. The High Level site was newly 

cleared forested land and was only ready for seeding in mid June. The delayed seeding, coupled 

with flooding and early snow (September) resulted in the overall poor growth and low yield. In 

both 2016 and 2017, yield at the Tompkins site was the highest and that can be attributed to 

management practices. The use of field peas as green manure plough down at the site ensured 

adequate supply of nutrients for the 2017 harvestable crops. On the contrary, the FV East side 

had two years of back to back oats cultivation. That resulted in significant yield decline in 2017. 

In both 2016 (Buffalo Head site) and 2017 (FV East site), farmers that had back to back oats had 

significantly reduced yield. Continuous cropping of the same crop type limits the genetic 

potential of a cultivar and in an organic system where the use of external inputs is limit, this 

effect can be magnified.  

While weeds are known to reduce crop yield through aggressive competition for resources, there 

is only a weak evidence from this trial to support yield reduction due to weeds. The highest yield 

was recorded at the Tompkins site and the highest weed density was recorded at the same 

location. About the cultivars, AAC Oravena had the highest weed density of 1365 g/m2 with 

more than half occurring at the Tompkins site. While AAC Oravena’s yield at the Tompkins was 
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reduced, in comparison with AC Morgan, CDC Seabiscuit, and Triactor, a regression analysis 

indicated that weed accounted for only 19 % of the yield reduction. Hence, of the cultivars used 

in this study, we cannot conclude that AAC Oravena was the poorest competitor of weeds. 

Notwithstanding, sites with higher weed density adversely impacted grain quality. Grains from 

the Tompkins site had more weed seeds than grains from the other locations. Hence, even if 

weeds do not reduce yield, grain quality will be impacted negatively. 
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Multiplication of five oat germplasm from the Plant Gene Resources of Canada in Fort 

Vermilion 

 

Introduction 

Conserving plant genetics from around the world could be key to developing resilient, high 

yielding crop varieties as climatic conditions vary. Through the assistance of the Prairie Organic 

Grain Initiative (POGI), the Canadian Genetic Resource System of Agriculture and Agri-Food 

Canada provided 5 grams each of five oat cultivars to MARA in 2016. Each of the five oat 

cultivars were bred in country whose environmental conditions are similar to Canada’s. None of 

the 5 cultivars is commercially grown at present. All the materials are covered by the Internal 

Treaty on Plant Genetic Resources for Food and Agriculture. MARA’s goal is to multiply the 

seed from each cultivar and over the following years, compare qualities from each with AC 

Morgan, one of the most popular oat cultivars grown in this region. In 2016, the seeds were 

planted, harvested and threshed by hand. Materials and methods of the 2017 trial are summarized 

in the table.  

Materials and Methods 

Seeding location Fort Vermilion (58.3875813,-116.066707) 
Seeding date May 24, 2017 
Seeding rate Seeded with a Fabro 6-row 8 inch space 

seeder, targeting 320 seeds per m2 
Plot size 12.2 m2 
Harvest date  September 19, 2017 
Cultivars Sixty Day (United States)  

Valor (Canada) 
Belozernyj (Russia, Novosibirsk) 
Tammi (Finland) 
Flamingsgold (Germany)  
AC Morgan (AAFC registered variety)  
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Results and Discussion 

In 2017, MARA only had enough seed for one rep of each cultivar therefore, no statistical 

analysis was possible to determine significant differences in yield or grain quality. AC Morgan, 

one of the most popular oat varieties grown organically in Mackenzie County, had the highest 

thousand seed weight (Fig. 1A) and highest yield (Fig. 1B) and highest test weight (Fig. 2) 

compared to the other cultivars.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Thousand seed weight (A) and yield (B) of five oat germplasm from the Plant Gene 

Resources of Canada in comparison with AC Morgan, a modern oat variety.  
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Figure 2: Test weight of five 

oat germplasm from the 

Plant Gene Resources of 

Canada in comparison with 

AC Morgan, a modern oat 

variety.  

 

 

 

Some of the plots cultivars suffered yield losses from bear damage. Lodging was very extensive 

in all the 5 germplasm materials but was non-existent in AC Morgan. The seeds harvested in 

2017 is enough to have full replicated trials in 2018. This will allow for better comparison. 
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Regional Silage Variety Trials (RSVT) 

 

Introduction 

MARA is a participant in the Regional Silage Variety Trials (RSVT) organized by Alberta 

Agriculture & Forestry. Only annual cereals and pulses are included in the RSVT. The RSVTs 

are aimed at providing livestock producers, particularly cattle producers, with feed and silage 

varietal information for comparative analysis. At MARA, the project had the following specific 

objectives; 

• To provide livestock producers with forage cereal and legume agronomic data relevant to 

Mackenzie County 

• To familiarize local producers with newly registered annual feed and forage varieties 

available to them, and  

• To contribute local agronomic data to the provincial feed and silage database 

 

MARA’s participation in the 2017 RSVT was limited to barley, triticale and cereal-pea mix.  

 

Materials and Methods 

All the plots were seeded on May 19, 2017 and sampled on August 1, 2017. Further details on 

the materials and methods can be found in Table 1. 

No in-crop herbicide was used. Barley was harvested at the soft dough stage while the triticale 

plots were harvested at the late milk stage. The cereal-pea mixtures were harvested based on the 

cereal maturity stage. Following harvesting, the samples were sent to A & L Labs Canada for 

nutritional quality analysis. Data analysis was done using ANOVA.  
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Table: Materials and Methods, regional silage variety trial conducted at Fort Vermilion 

   

Trial location Fort Vermilion, Alberta (58.3875813,-116.066707) 

Previous crops Field peas (2015), canola 2016  

Pre-seeding weed control Pardner (0.48 litre/ac) + Roundup Weathermax (0.33 l/ac) 

Seeding date May 19, 2017 

Harvest date August 1, 2017  

Soil properties Top 6 inches: pH 7.2, OM 4.1%, Nitrate 26 lb/ac, P 90 lb/ac, K 110 

lb/ac, ENR 53 lb/ac 

Top 12 inches: pH 7.4, OM 3.1%, Nitrate 19 lb/ac, P 34 lb/ac, K 75 

lb/ac, ENR 42 lb/ac 

Experimental design Randomized Complete Block Design. Each plot area 12.25 m2, ~ 121 

ft2. Four replications 

Seeding method Direct seeding with 6 row 8-inch spaced Fabro seeder 

Fertilizer applied  Barley & Triticale: 80, 30 and 30 lb/ac of N, P and K (actual rate) 

Cereal-pea mixture:  50 lb/ac 11-52-0 

Seeding rate Barley: 300 plants/m², Triticale: 370 plants/m². Cereal-pea mixtures 

were seeded at 50% the cereal rate and 75% the pea rate 

 

 

Results 

Silage Barley 

Sundre barley had both the overall highest wet and dry tonnage yield. Statistically though, 

Sundre’s yield was similar to that of some other varieties (Table 2). On wet basis (at 65 % 

moisture), the highest tonnage was 12 tons/ac with 4.2 tons/ac being the dry tonnage. The variety 

with the highest relative feed value was Champion (Table 2). 
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Table 2: Yield, crude protein, fibre and relative feed value of different silage barley varieties 

Silage Barley Yield 

(wet) 

Yield 

(dry) 

Crude 

Protein  

ADF  NDF  TDN  RFV 

 Tons/ac % 

CDC Austenson 11.1 ab 3.9 a 12.4 bcde 27.7 abcd 46.0 abcd 69.0 efg 136.7 bc 

Altorado 10.6 bc 3.7 bc 12.6 bcd 28.5 abc 46.5 abcd 70.1 cdef 133.6 c 

Amisk 10.7 abc 3.7 abc 13.4 a 26.4 bcde 45.7 abcd 72.0 abc 139.1 bc 

Canmore 10.1 bcd 3.5 bcd 12.5 bcd 29.4 ab 48.6 a 69.8 defg 126.5 c 

CDC Coalition 9.5 cd 3.3 cd 12.8 abcd 28.4 abc 46.7 abc 69.9 def 134.1 c 

CDC Cowboy 10.4 bcd 3.7 bcd 12.9 abc 25.7 cdef 45.4 abcd 71.7 abcd 142.1 bc  

CDC Maverick 11.2 ab 3.9 ab 13.0 ab 27.8 abcd 47.2 ab 70.2 cdef 133.0 c 

CDC Meredith 10.9 ab 3.8 ab 11.7 e 30.5 a 48.4 a 68.6 fg 125.8 c 

Champion 11.3 ab 3.9 ab 12.1 de 22.6 f 40.4 e 73.1 ab 164.9 a 

Claymore 9.5 cd 3.3 cd 12.5 bcde 29.3 ab 47.5 ab 67.8 g 130.3 c 

Conlon 9.2 d 3.2 d 12.2 cde 26.8 bcde 46.1 abcd 70.2 cdef 137.7 bc 

Gadsby 10.1 bcd 3.5 bcd 12.8 abcd 27.2 abcde 44.7 bcd 71.0 cde 141.9 bc 

Ranger 10.0 bcd 3.5 bcd 12.5 bcd 24.0 ef 43.5 cde 73.8 a 151.7 ab 

Sundre 12.0 a 4.2 a 13.1 ab 24.6 def 43.1 de 71.3 bcd 150.8 ab 

        

Significant, 
p<0.05 

s s s s s s s 

LSD 1.33 0.47 0.77 3.52 3.44 2.06 16.35 

CV % 8.9 8.9 4.3 9.1 5.3 2.0 8.2 

Check: CDC Austenson. s= Significant, ns = Not significant 

 

Digestible energy (DE), metabolizable energy (ME), Net Energy for lactation (NELac), Net 

Energy for weight gain (NEGain) and Net Energy for maintenance (NEmain) were generally higher 

for Champion and Ranger, though in some cases, the values were statistically identical to other 

varieties (Table 3).  
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Table 3: Energy values of 14 barley varieties grown at Fort Vermilion in 2017 

Silage Barley DE ME NELac NEGain  NEmain  

 Mcal/kg 

CDC Austenson 3.04 efg 2.49 efg 1.53 cdef 0.95 cdef 1.67 cdef 

Altorado 3.08 cdef 2.53 cdef 1.52 def 0.93 def 1.65 def 

Amisk 3.17 abc 2.60 abc 1.56 bcde 0.97 bcde 1.69 bcde 

Canmore 3.07 defg 2.52 defg 1.50 ef 0.90 ef 1.63 ef 

CDC Coalition 3.07 def 2.52 def 1.52 def 0.93 def 1.65 def 

CDC Cowboy 3.16 abcd 2.59 abcd 1.57 abcd 0.99 abcd 1.71 abcd 

CDC Maverick 3.09 cdef 2.53 cdef 1.53 cdef 0.94 cdef 1.66 cdef 

CDC Meredith 3.02 fg 2.48 fg 1.48 f 0.88 f 1.60 f 

Champion 3.22 ab 2.64 ab 1.63 a 1.06 a 1.78 a 

Claymore 2.98 g 2.44 g 1.51 def 0.91 ef 1.63 ef 

Conlon 3.09 cdef 2.53 cdef 1.55 bcde 0.96 bcde 1.68 bcde 

Gadsby 3.12 cde 2.56 cde 1.55 bcdf 0.96 bcdf 1.68 bcdf 

Ranger 3.25 a 2.66 a 1.61 ab 1.03 ab 1.75 ab 

Sundre 3.14 bcd 2.57 bcd 1.59 abc 1.01 abc 1.74 abc 

      

Significant, p<0.05 s s s s s 

LSD 0.09 0.07 0.068 0.078 0.080 

CV % 2.0 2.0 3.1 5.8 3.3 

Check: CDC Austenson. s= Significant, ns = Not significant 

 

 

Overall, the Calcium (Ca) content of Canmore was significantly higher than in the other varieties 

(Table 4). Champion had the least Ca content. CDC Meredith produced silage with the highest 

Iron (Fe) content, with the least occurring in Sundre. For other mineral content values, please 

refer to Table 4. To simplify Table 4, only letters for only the highest and lowest significant 

means are shown. 
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 Table 4: Mineral content of 14 barley varieties grown at Fort Vermilion in 2017 

Silage Barley Ca P K Mg Na Cl Cu Fe Mn 

 % 

CDC Austenson 0.35 0.19 1.70 0.22 0.12 0.20 3.29 a 186.74 40.97 
Altorado 0.46 0.20 1.85 0.22 0.11 0.36 2.42 248.39 44.34 

Amisk 0.58 0.20 1.85 0.22 0.07 0.27 2.04 263.23 49.72 

Canmore 0.60 a 0.19 1.99 0.25 0.09 0.23 2.15 257.97 50.28 

CDC Coalition 0.49 0.20 2.11 0.23 0.09 0.29 2.34 207.41 49.31 

CDC Cowboy 0.35 0.26 a 1.78 0.28 a 0.14 0.30 2.57 154.68 48.96 

CDC Maverick 0.50 0.20 1.73 0.27 0.13 0.34 1.97 151.61 48.23 

CDC Meredith 0.42 0.18 e 2.12 0.21 0.14 0.38 a 2.65 433.24 a 56.47  

Champion 0.32 g 0.23 1.73 0.21 0.08 0.18 f 3.13 208.14 40.52 

Claymore 0.56 0.24 2.25 a 0.28 a 0.10 0.39 a 2.13 201.01 49.88 

Conlon 0.47 0.23 1.73 0.20 e 0.07 0.30 1.79 e 198.25 54.52 

Gadsby 0.58 0.21 1.66 e 0.24 0.10 0.31 2.29 218.81 57.82 a 

Ranger 0.50 0.22 2.09 0.26 0.13 0.24 2.05 190.70 43.49 

Sundre 0.51 0.21 1.78 0.23 0.07 0.20 2.24 147.91 c 34.78 f 

          

Significant, 
p<0.05 

s s s s ns s s s s 

LSD 0.119 0.029 0.328 0.044 0.064 0.109 0.667 101.67 8.71 

CV % 17.4 9.9 12.2 13.1 43.8 26.8 19.8 32.4 12.7 

Check: CDC Austenson. s= Significant, ns = Not significant 

 

 

Silage Triticale 

Responses of the five triticale varieties in the 2017 silage trial were statistically identical as there 

were no significant statistical differences (Tables 5, 6 and 7). With no statistical difference 

occurring in the results, any of the cultivars may be selected. However, other factors such as the 

presence and amount of awns should be considered, especially when used for grazing rather than 

silage. 
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Table 5: Yield, crude protein, fibre and relative feed value of five triticale varieties 

 

Variety Yield 

(wet) 

Yield 

(dry) 

ADF NDF TDN Crude 

Protein 

Starch RFV 

 Tons/ac %  

AAC Chiffon 11.2 3.9 33.4 49.9 70.2 11.9 9.9 117.6 

Bunker 11.5 4.0 33.7 49.5 70.6 12.2 8.9 117.9 

Sunray 10.8 3.8 34.0 50.3 69.6 11.8 9.2 116.2 

Taza 11.6 4.1 33.3 49.5 69.9 12.5 9.2 118.3 

Tyndal 11.2 3.9 33.5 49.9 69.4 13.0 7.6 117.2 

         

Significant, 
p<0.05 

ns ns ns ns ns ns ns ns 

LSD 2.68 0.42 2.27 3.05 3.37 1.99 1.87 10.06 

CV % 5.2 6.9 5.2 4.0 3.1 10.0 13.6 5.6 

Check: Taza. s= Significant, ns = Not significant 

 

Table 6: Energy values of 5 varieties grown at Fort Vermilion in 2017 

Variety DE ME NELac NEGain  NEmain  

 Mcal/kg 

AAC Chiffon 3.09 2.53 1.43 0.82 1.54 

Bunker 3.11 2.55 1.42 0.81 1.53 

Sunray 3.06 2.51 1.42 0.80 1.52 

Taza 3.08 2.52 1.43 0.82 1.54 

Tyndal 3.06 2.51 1.43 0.82 1.54 

      

Significant, p<0.05 ns ns ns ns ns 

LSD 0.15 0.12 0.05 0.06 0.06 

CV % 3.1 3.1 2.3 4.6 2.5 

Check: Taza. s= Significant, ns = Not significant 
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Table 7: Mineral content of 5 varieties grown at Fort Vermilion in 2017 

Variety Ca P K Mg Na Cl Cu Fe Mn 

 % 

AAC Chiffon 0.20 0.22 1.81 0.19 0.01 0.63 2.96 252.52 65.25 

Bunker 0.25 0.23 1.56 0.18 0.01 0.50 3.03 225.05 67.53 

Sunray 0.25 0.26 1.82 0.17 0.01 0.62 3.42 246.37 70.86 

Taza 0.27 0.29 1.66 0.18 0.01 0.47 3.76 248.65 67.55 

Tyndal 0.25 0.28 1.65 0.18 0.02 0.52 3.67 255.28 63.16 

          

Significant, 
p<0.05 

ns ns ns ns ns ns ns ns ns 

LSD 0.106 0.063 0.278 0.041 0.006 0.186 0.875 91.9 11.787 

CV % 28.5 16.1 10.6 14.8 35 22.0 16.9 24.3 11.4 

Check: Taza. s= Significant, ns = Not significant 

 

 

Pea-Cereal Mix Silage 

CDC Baler, a forage oat variety, CDC Austenson, forage barley and Taza, a forage triticale, were 

grown in combination with CDC Leroy a forage pea or CDC Meadow field pea. Overall, 

growing CDC Austenson and CDC Leroy together resulted in the highest tonnage of 8.31 (wet) 

and 2.91 (dry) tons per acre (Table 8). Combining CDC Austenson with either CDC Leroy or 

CDC Meadow resulted in the highest relative feed value (Table 8).  
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Table 8: Yield, crude protein, fibre, digestible nutrients and relative feed value of forage pea- 

cereal mixtures grown at Fort Vermilion 2017 

 

Variety Yield 

(wet) 

Yield 

(dry) 

ADF NDF TDN Crude 

Protein 

RFV 

 Tons/ac % 

CDC Austenson 7.99 ab 2.79 ab 29.63 bc 47.46 b 69.77 12.68 129.25 b 

Austenson/  CDC Leroy 8.31 a 2.91 a 26.38 c 43.78 c 71.12 13.15 147.87 a 

Austenson/ Meadow 7.77 ab 2.72 ab 25.80 c 43.35 c 71.74 13.39 148.07 a 

CDC Baler 6.43 bc 2.25 bc 35.05 a 51.23 a 68.97 12.61 112.21 c 

Baler/ Leroy 6.01 c 2.10 c 32.88 ab 49.13 ab 70.50 13.10 119.97 bc 

Baler/ Meadow 5.79 c 2.03 c 30.87 ab 47.40 ab 71.44 14.12 127.28 bc 

Taza 8.24 a 2.88 a 32.96 ab 48.52 ab 70.27 13.37 121.40 bc 

Taza/ Leroy 7.67 ab 2.68 ab 32.47 ab 48.22 ab 70.27 13.97 122.84 bc 

Taza/ Meadow 7.29 abc 2.55 abc 32.51 ab 49.61 ab 69.30 13.43 119.37 bc 

        

Significant, p<0.05 s s s s ns ns s 

LSD 1.56 0.54 4.78 3.53 2.43 1.27 16.85 

CV % 14.7 14.7 9.9 5.1 2.4 6.6 9.0 

 

Similar to the relative feed value data, the energy for lactation, weight gain and maintenance 

were significantly higher when CDC Austenson was combined with either CDC Leroy or CDC 

Meadow (Table 9) 
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Table 9: Energy values for forage pea-cereal mixtures grown at Fort Vermilion 2017 

 

Variety DE ME NELac NEGain  NEmain  

 MCal/kg 

CDC Austenson 3.07 2.52 1.50 abc 0.90 abc 1.62 abc 

Austenson/ Leroy 3.13 2.57 1.56 ab 0.97 ab 1.69 ab 

Austenson/ Meadow 3.16 2.59 1.57 a 0.99 a 1.71 a 

CDC Baler 3.03 2.49 1.39 d 0.78 d 1.50 d 

Baler/ Leroy 3.10 2.54 1.44 cd 0.83 cd 1.55 cd 

Baler/ Meadow 3.14 2.58 1.48 bcd 0.88 bcd 1.60 bcd 

Taza 3.09 2.54 1.43 cd 0.83 cd 1.55 cd 

Taza/ Leroy 3.09 2.54 1.44 cd 0.84 cd 1.56 cd 

Taza/ Meadow 3.05 2.50 1.44 cd 0.84 cd 1.56 cd 

      

Significant, p<0.05 ns ns s s s 

LSD 0.107 0.88 0.087 0.102 0.102 

CV % 2.4 2.4 4.1 8.0 4.4 

 

 

Silage made from CDC Baler and CDC Meadow mixture had the highest Magnesium, Sodium, 

Chloride and Manganese content (Table 10)  
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Table 10: Mineral content of forage pea-cereal mixtures grown at Fort Vermilion 2017 

 

Variety Ca P K Mg Na Cl Cu Fe Mn 

 % 

CDC Austenson 0.46 0.18 1.69bcd 0.25 bc 0.20abc 0.40 b 2.57 252.37 69.21 cd 

Austenson/ Leroy 0.46 0.23 1.60 cd 0.23 bc 0.05 cd 0.38 b 2.45 302.57 52.82 d 

Austenson/ Meadow 0.51 0.20 1.43 d 0.25 bc 0.10 cd 0.35 b 2.51 275.58 52.75 d 

CDC Baler 0.47 0.18 2.12 a 0.28abc 0.26 ab 0.73 a  2.99 274.21 101.56 ab 

Baler/ Leroy 0.53 0.19 1.91abc 0.30ab 0.26 ab 0.70 a  3.03 359.04 110.14 a 

Baler/ Meadow 0.58 0.20 2.03 ab 0.33 a 0.36 a 0.74 a 3.00 289.56 116.47 a 

Taza 0.35 0.23 1.53 cd 0.22 c 0.02 d 0.55 ab 3.09 267.88 86.46 abc 

Taza/ Leroy 0.45 0.22 1.64 cd 0.25bc 0.02 d 0.55 ab 2.83 237.25 91.44 abc 

Taza/ Meadow 0.47 0.22 1.71bcd 0.24 bc 0.05cd 0.56 ab 2.74 206.69 74.65 bcd 

          

Significant, p<0.05 ns ns s s s s ns ns s 

LSD 0.172 0.049 0.380 0.068 0.176 0.260 0.385 145.30 31.13 

CV % 24.8 16.4 15.0 17.9 83.8 32.3 0.794 36.3 25.4 
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Perennial Forages Report – Year 2 

 

Background  

MARA’s perennial forage variety trials are part of a province-wide project, initiated by the 

Applied Research Associations in Alberta as a response to the gap in regional information 

available to livestock and forage producers on perennial forages. The objective of the project is 

to collect data on traits such as establishment, yield, forage quality, and winter survival of 

various grasses and legumes in order to determine the most suitable varieties for local conditions.  

 

The project was divided in three sections; grasses, legumes, and grass-legume mixtures. Plots 

were seeded in the summer of 2016 and establishment was monitored. In 2017, tonnage and 

forage quality were measured.   

 

Materials and Methods 

The varieties featured in the grass, legume, and mixture sections of the perennial forage trials are 

listed in Table 2. Plots were first seeded on May 17th, 2016 using a Fabro 6-row small plot seeder 

set to a depth of 0.5”.  Little to no emergence was observed in June, therefore plots were 

reseeded on July 6th but this time, the disc drills were set to the shallowest setting which left 

seeds sitting just under the soil surface. Detailed information on seeding and site conditions are 

included in Table 3.  
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Table 1: List of varieties and mixtures included in MARA’s Perennial Forage Trials. For more 

information on the different plant types, see Appendix 1.   

Grasses Legumes Grass/Legume Mixtures 

Kirk Crested Wheatgrass 

Fleet Meadow Brome  

AC Admiral Meadow Brome 

Knowles Hybrid Brome 

Success Hybrid Brome 

Grinstat Timothy  

Greenleaf Pubescent Wheatgrass 

AC Saltlander Green 

Wheatgrass 

Courtney Tall Fescue 

Fojtan Festulolium  

Killarney Orchard Grass 

Spredor 4 Alfalfa 

Spredor 5 Alfalfa 

Halo Alfalfa 

44-44 Alfalfa 

PV Ultima Alfalfa 

20-10 Alfalfa 

Dalton Alfalfa 

Rugged Alfalfa 

Yellowhead Alfalfa 

Assalt ST Alfalfa 

Nova Sainfoin 

AC Mountainview Sainfoin 

Veldt Cicer Milk Vetch 

Oxley 2 Cicer Milk Vetch 

Fleet MB/ Spredor 5 

Fleet MB / AC Mountainview 

Fleet MB / Yellowhead 

Knowles / AC Mountainview  

Knowles / Spredor 5 

Knowles / Yellowhead 

Success HB / AC 

Mountainview 

Success HB / Spredor 5 

Success HB / Yellowhead   

 

 

Plant establishment counts in 2016 were conducted approximately 45 days (August 22nd and 23rd, 

2016) after the second seeding date by counting plants from three ¼ m2 areas in each plot. In 

2017, plant height was recorded by measuring three randomly selected plants from each plot. 

Biomass was clipped from a 1 m2 area in each plot using a Swift walk-behind Forage Harvester 

and weighed in the field. Height and biomass measurements were conducted on grasses and 

grass/legume mixtures on June 23rd, 2017 when grasses were all flowering. The legumes were 

much slower growing and biomass growth was restricted due to intense weed pressure. After 

manual weed control allowed the legumes to recover and for new plants to germinate to fill in 
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the plots, height and biomass was collected from them on August 24th, 2017 while plants were in 

their late flowering and early seed pod forming stages. 

 

Table 2: Details on design and seeding of the Perennial Forages Variety Trial at MARA 

Study Design Randomized Complete Block Design 

Treatments Varieties: 14 legumes, 11 grasses, 9 legume/grass combinations.  

Replications 4 

Plot size  10 m2 

Soil type Sandy loam 

Soil information (top 6”) OM=2.4%, pH=6.4, NO3-N= 36 lb/ac, P (bray) = 124 lb/ac, P 

(bicarb) = 66 lb/ac, K = 238 lb/ac, S = 14 lb/ac, Na = 24 lb/ac, Ca = 

2720 lb/ac, Mg= 240 lb/ac 

Seeding date First seeding date: May 31st, 2016, Second seeding date: July 6th,  

2016 

Seeding information  Fabro 6-row small plot seeder. First pass was seeded to 0.5”, the 

next pass seeds were placed barely under the surface 

Fertilizer  Grasses only: 100 lb/acre 46-0-0 ,  Legumes only: 40 lb/ac of 11-

52-0,  Grass and legume mix: 40 lb/acre of 11-52-0, 60 lb/acre of 

46-0-0 

Weed management Pre-seeding glyphosate burndown (1.67 L / acre) 

 

Biomass from plots in Rep 1 and Rep 3 was combined in one sample, and biomass from plots in 

Rep 2 and Rep 4, was combined in a second sample. These two combined samples were sent to 

A & L labs in London, ON for Near-Infrared spectroscopy (NIR) analysis (fibre content, fat, 

protein, ash, energy contents etc.), and wet chemistry analysis (mineral content analysis). 
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Results 

Grasses 

In 2017, three of the grasses tested, Courtney Tall Fescue, Killarney Orchard Grass, and Fojtan 

Festulolium, did not survive the winter even after establishing well the season before. Out of the 

remaining grasses, the tallest grasses were Success Hybrid Brome, and AC Saltlander Green 

Wheatgrass while the shortest were Fleet Meadow Brome and Grinstat Timothy (Figure 1).  

While there was no statistical difference found between the varieties for yield, Admiral Meadow 

Brome, AC Saltlander Green Wheatgrass, and Success Hybrid Bromes had the highest mean 

yields for grasses (Figure 2). 

 

 

 

  

 
 
 
 
 
 
 
 
 
 
 

Figure 1: Height of eight grass varieties across four reps (n=4) from MARA’s Perennial Forage 

Trials in their second year of growth (measured June 26, 2017) 
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Figure 2: Yield (dry matter) of eight grass varieties across four reps (N=4) from MARA’s 

Perennial Forage Trials in their second year of growth (harvested June 26, 2017) 

 

In terms of feed quality, Fleet and Admiral meadow bromes had slightly higher values of total 

digestible nutrients than the other grasses, but otherwise all the grasses had statistically similar 

relative feed values. Crude protein ranged between 13.06 and 15.80 %, neutral detergent fibre 

ranged between 52.36 and 59.98%, and total digestible nutrients ranged between 60.31 and 

70.82% (Table 2).   
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Table 3: Digestibility, protein, energy contents and relative feed values for the Perennial Forage 

Trials (grasses) in second year of growth (n=2, harvested June 26, 2017). 

Variety CP  NDF 

 

ADF 

 

TDN NEg 

 

NEl 

 

NEm 

 

RFV 

 % (MCal/kg)  

AC Saltlander 13.06 58.05 39.46 61.71 c 0.68 1.31 1.40 93.5 

Admiral 15.49 54.82 38.00 68.69 ab 0.71 1.34 1.43 100.6 

Fleet 15.73 54.25 35.94 70.82 a 0.76 1.38 1.48 104.5 

Greenleaf 14.69 56.35 38.02 64.84 bc 0.71 1.34 1.43 97.9 

Grinstat 15.80 52.36 39.26 63.11 c 0.68 1.31 1.41 104.5 

Kirk 14.08 58.98 38.80 60.31 c 0.69 1.32 1.42 92.6 

Knowles 14.80 56.05 41.41 61.70 c 0.63 1.27 1.36 94.7 

Success 14.54 56.78 40.73 63.87 bc 0.65 1.28 1.37 93.7 

         

LSD 3.01 7.62 3.20 5.15 0.07 0.06 0.07 17.75 

CV (%) 8.6 3.1 3.5 2.9 4.6 1.5 2.2 4.6 

p-value ns ns ns s ns ns ns ns 

 
 
 
The analysis of mineral contents for the grasses reveals that Grinstat Timothy grass had 

significantly higher contents of calcium, magnesium, and phosphorus than the other grasses. 

Fleet meadow brome, Admiral hybrid brome, and Greenleaf wheat grass had the highest chloride 

values.  
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Table 4: Mineral contents for the Grass portion of the Perennial Forage Trials in the second year 

of growth (n=2), analyzed by wet chemistry (harvested June 26, 2017).  

Variety Calcium Chloride Magnesium Phosphorus Potassium 

 % 

AC Saltlander  0.50 b 0.57 cd 0.13 b 0.17 cd 1.99 

Admiral  0.60 b 0.66 abc 0.17 b 0.17 cd 2.27 

Fleet  0.63 b 0.73 a 0.17 b 0.17 cd 2.18 

Greenleaf  0.48 b 0.69 ab 0.12 b 0.22 b 2.51 

Grinstat  1.30 a 0.53 de 0.31 a 0.28 a 2.90 

Kirk  0.66 b 0.61 bcd 0.17 b 0.18 bcd 1.73 

Knowles  0.69 b 0.45 e 0.17 b 0.18 bc 2.22 

Success  0.72 b 0.57 cd 0.17 b 0.14 d 2.09 

      

LSD 0.37 0.09 0.06 0.04 0.93 

CV (%) 22.2 6.6 14.4 9.8 17.6 

p-value s s s s ns 

 
 
 
Legumes  
 
In general, alfalfa plants were taller and higher yielding than sainfoin or cicer milk vetch plants. 

Spredor 4 and Spredor 5 alfalfa were on average the tallest plants while AC Mountainview 

sainfoin, and both Oxley 2 and Veldt Cicer milk vetches were the shortest plants (Figure 3).  

Average alfalfa tonnage ranged from 1149 lb/acre to 1941 lb/acre, with the highest yielding 

varieties being Dalton, Assalt ST, and Yellowhead alfalfa. The poorest yielding alfalfa was 

Spredor 5 (Figure 4).  

AC Mountainview sainfoin yielded an average of 655 lb/acre and Nova sainfoin yielded an 

average of 575 lb/acre.  Although there was no statistical different between vetch and sainfoin 
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yields, average yields for the vetch varieties were slightly higher at 823 lb/acre for Veldt Cicer 

milk vetch and 992 lb/acre for Oxley 2 cicer milk vetch.  The coefficient of variation across 

legume dry tonnage values was 40.1% which is much higher than the coefficients of variation for 

all the other measurements reported.  

 
 
Figure 3: Height of 9 alfalfa, 2 

sainfoin and 2 cicer milk vetch 

varieties across four reps (n=4) from 

MARA’s Perennial Forage Trials in 

their second year of growth 

(measured August 24,  

2017) 

 

 

 

 

 

 

Figure 4: Dry matter tonnage of 

9 alfalfa, 2 sainfoin and 2 cicer 

milk vetch varieties across four 

reps (n=4) from MARA’s 

Perennial Forage Trials in their 

second year of growth 

(harvested August 24, 2017) 
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Crude protein, energy values, total digestible nutrients, and fibre contents did not differ 

significantly across legume types (Table 5). Reported crude protein values ranged between 

15.97% and 20.23%. Total digestible nutrients ranged between 60.14 % and 67.64 % and neutral 

detergent fibre contents ranged between 40.0% and 53.8%. While varieties differed slightly in 

Calcium (Ca) and Chloride (Cl) levels, there were no significant differences in Potassium (K), 

Magnesium (Mg), or Phosphorus (P) levels (Table 5).  

 

Table 5: Digestibility, protein, energy contents and relative feed values for the legumes portion 

of the Perennial Forage Trials (legumes) in the second year of growth (n=2), analyzed by NIR. 

 

Variety CP  NDF ADF TDN NEg NEl NEm RFV 

 % (MCal/kg)  

20-10 17.93 43.6 35.74 65.42 0.76 1.38 1.48 130.3 

44-44 18.01 42.3 35.59 65.14 0.76 1.38 1.49 134.7 

Assalt 19.27 44.1 35.67 66.12 0.76 1.38 1.48 129.0 

Dalton 17.24 42.2 35.49 64.85 0.76 1.38 1.49 135.0 

Halo 17.35 53.8 41.69 60.14 0.63 1.26 1.35 100.6 

PV Ultima 17.26 50.6 40.33 61.28 0.65 1.29 1.38 109.2 

Rugged 18.32 48.9 39.06 62.55 0.69 1.31 1.41 113.0 

Spredor 4 15.97 45.5 37.22 63.47 0.72 1.36 1.45 122.5 

Spredor 5 16.49 46.4 38.11 63.28 0.71 1.33 1.43 119.6 

Yellowhead 17.96 40.0 33.21 67.64 0.82 1.43 1.54 146.7 

AC Mountainview  18.59 42.6 35.76 64.87 0.76 1.38 1.48 133.4 

Nova 19.30 42.1 35.02 66.44 0.78 1.39 1.50 136.9 

Oxley Cicer  20.23 41.9 34.52 68.02 0.79 1.40 1.51 137.9 

Veldt Cicer  20.12 44.0 36.65 65.60 0.74 1.36 1.46 137.5 

         

LSD 3.56 14.16 8.67 8.14 0.20 0.17 0.20 50.23 

CV (%) 9.1 14.6 2.1 5.8 12.3 5.6 6.2 18.2 

p-value ns ns ns ns ns ns ns ns 
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Table 6: Mineral contents for the legumes portion of the Perennial Forage Trials (Legumes) in 

their second year of growth, analyzed by wet chemistry. 

 
 
 
 
Grass/Legume Mixtures 
 
Overall most legume establishment and growth alongside grasses was a challenge. Only Spredor 

5 alfalfa alongside Knowles Hybrid Brome or Success Hybrid brome was able to establish on 

average more than 20 plants per 10 m2. AC Mountainview sainfoin did not manage to establish 

Variety Calcium  Chloride  Magnesium  Phosphorus  Potassium  

 % 

20-10 2.58 cde 0.30 ab 0.32 0.29 1.78 

44-44 2.96 abcd 0.28 b 0.31 0.25 1.53 

Assalt 3.12 abc 0.30 ab 0.45 0.29 1.86 

Dalton 3.27 ab 0.28 b 0.32 0.23 1.45 

Halo 2.86 bcde 0.40 a 0.32 0.31 1.86 

PV Ultima 3.57 a 0.30 ab 0.40 0.34 1.93 

Rugged 3.10  abc 0.36 ab 0.34 0.35 1.95 

Spredor 4 2.78bcde 0.34 ab 0.28 0.24 1.54 

Spredor 5 3.07  abc 0.33 ab 0.33 0.25 1.54 

Yellowhead 2.31ef 0.33 ab 0.34 0.24 1.66 

AC Mountainview  2.44 de 0.13 c 0.40 0.31 1.68 

Nova 1.76 f 0.14 c 0.36 0.31 1.66 

Oxley 2 2.27 ef 0.26 b 0.43 0.32 2.33 

Veldt 3.11 abc 0.27 b 0.54 0.32 2.48 

      

LSD 0.63 0.11 0.19 0.12 0.69 

CV (%) 10.4 17.6 23.4 19.2 17.7 

p-value s s ns ns ns 
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more than 5.8 plants per 10 m2 on average in any of the grasses. Yellowhead alfalfa also had 

poor establishments of on average 6.3 to 12.5 plants per 10 m2 plot.  

 
Table 7: Mean legume plant counts per 10 m2 plots in grass/legume mixtures 

Mixture Mean #  of legumes 
per 10 m2 plot 

Std. Error 

Fleet/AC Mountainview 4.0 1.8 

Fleet/Spredor 5 9.0 3.9 

Fleet/Yellowhead 6.3 2.8 

Knowles/ AC Mountainview 3.8 2.5 

Knowles/Spredor 5 21.8 3.4 

Knowles/ Yellowhead 12.5 3.8 

Success/ AC Mountainview 5.8 3.4 

Success/Spredor 5 25.8 7.3 

Success/ Yellowhead 8.5 2.6 

 
 
 
Conclusions  
 
The lack of survival amongst Courtney Tall Fescue, Killarney Orchard Grass and Fojtan 

Festulolium plants indicates that these varieties may not be hardy enough to survive the winters 

here in Mackenzie County.  

There were no significant differences observed in dry weight tonnage amongst the grasses 

studied in this project at the Fort Vermilion location. The lack of significance is likely due to 

high variability (CV = 37.1%) in yields within varieties, possibly caused by moderate weed 

pressure in these plots.  Amongst the legumes, the top yielding alfalfa varieties yielded over 
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twice as much as sainfoin varieties, while cicer milk vetches yielded less than most alfalfa 

varieties but slightly more than sainfoin.  

Feed quality for the most part was also similar amongst grass varieties however Grinstat Timothy 

has slightly higher mineral contents than other grasses. Similarly, legume digestibility, protein, 

and energy contents did not differ significantly, Calcium and Chloride appeared to be highest in 

alfalfa varieties and lowest in sainfoin. Budget restrictions allowed for only 2 samples per grass 

or legume variety be tested at the lab, but one more sample per variety could be helpful in 

obtaining more meaningful comparisons of feed quality between varieties.  

The results from the mixtures show the grasses were too competitive with the legumes for the 

legumes to be successful. In the future when establishing mixtures, either lower grass rates 

should be used or grass should be seeded into the legumes after the legumes have had a chance to 

establish.   
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Appendix 1: The Perennial forage species and varieties 

The following is a summary of the types of forage plants included in the Perennial Forage Trials. 

Information in this table was obtained from the Alberta Forage Manual (Alberta Agriculture, 

2009).   

 

Meadow Bromegrass 

Meadow bromes are winter hardy bunching type grasses that tolerate drought but do not do well 

in areas with poor drainage. Leaves mostly grow from the bottom of the plant meaning that 

regrowth points are lower down on the plant allowing them to recover quickly and tolerate 

multiple grazing. Meadow brome can grow well together with other species, but may outcompete 

after grazing or haying because of their vigorous regrowth abilities. They are a grazing type 

grass, haying is possible but it is recommended they be hayed once early in the season and then 

grazed at the end of summer and fall. Varieties in MARA Perennial Forage Trials: Fleet, AC 

Admiral 

 

Hybrid Bromegrass 

Hybrid bromegrass is a cross between meadow brome and smooth brome and is used as a dual 

purpose grass for both hay and grazing. It is more winter hardy that meadow brome, but less 

hardy than smooth brome. As a slightly creeping grass, hybrid brome is less invasive and less 

sod-forming than smooth brome and can compete with other species similarly to meadow brome. 

Hybrid brome’s plant structure is in between meadow and smooth brome with leaves distributed 

in the both the top and lower parts of the plant which makes it easy for haying. Feed quality is 

usually similar to meadow and smooth brome and yields have been recorded as usually higher 
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than meadow brome but slightly lower than smooth brome. Varieties in MARA Perennial Forage 

Trials: Success, AC Knowles 

 

Crested Wheatgrass 

Wheatgrasses are extremely windy hardy grasses, with very fibrous root systems. Out of all the 

tame grasses in Alberta, they are the highest yielding in dryland areas but based on only one 

harvest per season. Regrowth in wheat grasses is fair in the spring but slow in the summer and 

fall. Varieties in MARA Perennial Forage Trials: Kirk 

  

Pubescent Wheatgrass 

Pubescent wheat grasses are similar to crested wheatgrasses but longevity in the stand is not as 

strong. They are saline tolerant however and establish very quickly. Varieties in MARA 

Perennial Forage Trials: Greenleaf 

 

Green Wheatgrass 

This type of wheatgrass has been bread for saline tolerance and for remaining green longer into 

the fall than other wheat grass types. Varieties in MARA Perennial Forage Trials: AC Saltlander 

 

Orchard grass 

Orchard grass is a bunch grass that is most commonly used for pasture but can be hayed. It has 

excellent regrowth, particularly later in the season. Orchard grass is competitive with other 

species, but will grow well alongside alfalfa. It is not a very winter hardy grass however and 
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requires warmer temperatures than the other grasses listed here to initiate growth. Varieties in 

MARA Perennial Forage Trials: Killarney 

 

Timothy Grass 

Timothy is a winter hardy grass that thrives in wet soils, but does not handle drought well. It is 

not a competitive plant and it grows well alongside other species. It usually can only tolerate one 

haying per season, and it is easy to dry. Varieties in MARA Perennial Forage Trials: Grinstat 

 

Tall Fescue 

Tall fescue is a highly nutritious, high yielding grass which is usually used in pasture and 

regrows well after grazing. While frost tolerant and a good option for stockpile grazing, it is not 

very winter hardy. Varieties in MARA Perennial Forage Trials: Courtney 

 

Fojtan Festulolium 

Fojtan Festulolium is a cross between tall fescue and Italian Ryegrass. It establishes easily, and 

has higher energy concentrations than fescue. It is tolerant to both drought and flooding, but 

similar to tall fescue and Italian ryegrass, is not very winter hardy. 

 

Alfalfa 

Alfalfa is the most popular legume grown for forage in Alberta, because of its high nutritional 

content and excellent tonnage. Alfalfa has a deep taproot, allowing it to be drought tolerant and 

as a legume, fixes nitrogen in its nodules. Usually a very winter hardy plants, alfalfa survives 

well in winter as long as the plants have had time to build a strong crown structure. Issues with 
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alfalfa are that plants may cause bloat in cattle, and reseeding an alfalfa stand can be difficult as 

alfalfa sometimes demonstrates autotoxicity, where it releases chemicals in the soil that inhibit 

new alfalfa plants from growing. Varieties in MARA Perennial Forage Trials: AC Grazeland, 

Dalton, 20-10, Halo, Rangelander, Rugged, Spredor 4, Spredor 5, Yellowhead, PV Ultima, 44-

44 

 

Sainfoin 

Sainfoin is a legume that is not as competitive or productive as alfalfa, but contains compounds 

(tannins) which help prevent bloat in cattle. New varieties such as AC Mountainview have been 

bred to better withstand competition from alfalfa. Sainfoin is known for having good drought 

tolerance and frost tolerance. Varieties in MARA Perennial Forage Trials: AC Mountainview, 

Nova 

 

Cicer Milk Vetch 

Cicer milkvetch is another non-bloating legume with excellent winter hardiness that grows well 

with other pasture species. It is a low growing plant that is very slow to emerge and may not 

produce as much as alfalfa, but responds well to frequent, light, grazing. Varieties in MARA 

Perennial Forage Trials: Veldt, Oxley 2. 

 

References:  

Alberta Agriculture (2009), Alberta Forage Manual. Agdex 120/20-1, Alberta Agriculture, 

Edmonton.  
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High Legume Pasture Report – Year 2 of 2 

 

Background 

Adoption of high legume pastures is an opportunity for cattle producers to improve the 

productivity of their land and potentially lower their costs of production. Legumes are highly 

nutritious and can improve fertility of a pasture’s soil via nitrogen fixation. Producers have been 

reluctant to graze their cattle on high legume stands though as they are concerned about the risk 

of bloat.  

One strategy to address the risk of bloat could be to grow a bloat-mitigating plant, such as 

sainfoin, alongside a more productive but bloat inducing legume such as alfalfa. Sainfoin 

(Onobrychis viciifolia) plants are also legumes, but they contain tannins which are compounds 

that bind to bloat-causing proteins, preventing the production of bloat-inducing froth in the 

cattle’s rumen. While older cultivars of sainfoin have low reseeding rates and are easily 

outcompeted by alfalfa, Dr. Surya Acharya, a research scientist at Agriculture and Agri-Foods 

Canada has recently developed a new sainfoin cultivar ‘AC Mountainview’ that is expected to 

have better persistence.  

The High Legume Pasture Project is a province-wide partnership between the Applied Research 

Associations in Alberta along with Alberta Agriculture, and Growing Forward 2 that aims to test 

the feasibility of high legume pastures including AC Mountainview sainfoin. At nine locations 

across the province, applied research groups are working with cooperating producers on 

demonstration sites to learn about the regional challenges and successes of establish and grazing 

high legume pastures. MARA conducted this project with Dicky Driedger on a 10 acre pasture in 

the Blue Hills area, south of La Crete.  
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Materials and Methods 

In 2016, a 10-acre site was prepared and seeded with a legume only alfalfa-sainfoin mix. 

Information on site details and seeding can be found in Table 1. In August of 2016, MARA staff 

inspected the site and conducted plant counts at 10 randomly selected ¼ m2 areas in the pasture 

(roughly 1 per acre). The pasture was not grazed in 2016 as the idea was to let the alfalfa and 

sainfoin plants establish as best as possible.  

Table 1: Site details and site preparation details for the high legume pasture project at Dicky 

Driedger’s farm in the project’s first year (2016)  

Soil type Sandy loam 

Soil properties OM=5.7%, CEC=16.0 meq/100g, pH=7.1, P=58 ppm,  

K=291ppm, Mg=310 ppm, Ca=2220 ppm, Na=31 ppm, S=18 ppm, 

Zn=9.2 ppm, Mn=22 ppm, Fe=124 ppm, B=0.6 ppm, Al = 432 ppm, 

Cu=0.7ppm,  NO3-N=21 ppm 

Site preparation Harrow packer before seeding, and on row packing during seeding 

Pre-Seeding Weed 

Control 

Pre-seeding burndown of glyphosate 0.67 L/acre  

Date of seeding  June 10, 2016 

Seeding rates 35 lb/acre of AAC Mountainview Sainfoin (30%) and Hay Grazer 

Alfalfa (70%)  

Seeder type Concord air drill with double shoot dutch openers 

Fertilizer rates 100 lb/acre of 11-52-0 

Seeding depth  0.5 inch  

Grass mixes  None 

Weed control  Weeds were mowed in August, 2016 while they were flowering stage.   

Measurements Plant counts (alfalfa, sainfoin, grasses, and weeds) were conducted on 

10 ¼ m2 randomly selected areas on August 30, 2016.  
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In 2017, the producer decided to reseed the pasture with a more sainfoin heavy mix in May, and 

sprayed for insect pests in June (Table 2). Cattle were grazed on the pasture for a day and a half 

at the end of June and then baled off the remaining weeds. Noticing a few bare patches, the 

Producer selectively reseeded small bald spots on his land with a mix of legumes and grasses. 

The cattle grazed the pasture again in October after multiple frosts.  

MARA staff collected biomass samples from 10 ¼ m2 sample points across the pasture where 

grazing cages had been installed before both periods the pasture was grazed. Each biomass 

sample was separated into plant types and plants were weighed both fresh and after drying in the 

oven for 12 hours at 50 °C.  

Table 2: Second Year Pasture Management in 2017 for the High Legume Pasture Project at 

Dicky Driedger’s farm  

Reseeding Pasture was reseeded May 10th 2017 with 11 lb/acre of 85% sainfoin 

and 15% alfalfa.  

Reseeded bare spots on July 4th, 2017 (mix of red clover, sainfoin, 

timothy grass and reed canary grass) 

Insect Pest Control Custom sprayed with Matador June 12th for lygus and cutworms  

Weed control  Hayed off weeds after cattle had finished grazing June 30th, 2018 

Grazing #1 140 cow/calf pairs were turned in on June 28, 2017 for 4 hours, after 

coming off another fresh grass pasture for 8 hours. Cattle were also put 

in the next day for another 8 hours. 

Grazing #2 150 cow/calf pairs + 100 replacement heifers were turned in on October 

23rd, 2017 periodically between the 23rd and October 30th. Dicky 

estimates they ate approximately 20% of the original biomass during this 

period. 

Measurements Biomass clippings taken at 10 cm from the ground were taken on both 

June 22nd, 2017 and September 22nd, 2017.  
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Results and Discussion  

2016– First Year of Establishment 

The project had two goals when it came to plant establishment numbers; 1) Maintain a 1:3 ratio 

of sainfoin to alfalfa plants in order to ensure cattle are consuming enough sainfoin to safely eat 

the alfalfa, and 2) Establish at least 2-3 alfalfa plants per square foot (or 6-8 plants per ¼ m2). In 

2016, establishment of sainfoin and alfalfa was weak, which allowed for high weed pressure. 

Plant counts revealed that weeds made up the bulk of the biomass at 6 of the 10 sample points. 

The average number of alfalfa was only 3.6 alfalfa plants per ¼ m2 (Figure 1) and 1.7 sainfoin 

plants per ¼ m2.  By the end of the season in 2016, it was apparent that seeding rate was too low 

and plans were made to reseed in Spring of 2017. The producer decided to seed a higher rate of 

sainfoin plants this time since sainfoin is less persistent than alfalfa.   

 

 

 

 

 

 

 

 

Figure 2: Plant counts by plant type at 10 ¼ m2 sites in 2016 
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2017 – Second Year of Establishment  

In May of 2017, the producer reseeded with a much higher proportion of sainfoin seeds, however 

the pasture suffered an infestation of lygus and cutworms just a few weeks after emergence. 

Biomass data from the pasture site collected on June 22nd show the average dry biomass tonnage 

on the high legume pasture was 1750 lb/acre where almost 64% of this tonnage was alfalfa, 15% 

was sainfoin, 14% were grasses, and only 6% was weeds (Figure 2). The cooperating producer 

then had the cattle graze down what was there including as much of the weeds as possible, and 

proceeded to bale off the remaining weeds to try to give more sunlight to the alfalfa sainfoin 

plants.  

 

 

 

 

 

 

 

 

 

 

Figure 2: Biomass (lb/acre) by plant type at 10 sample points across the High Legume Pasture 

Project on June 22, 2017 
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Figure 3: Average breakdown of plant samples by plant type harvested June 22nd, 2017 

 

The alfalfa and sainfoin plants began to thrive towards the end of the summer in 2017. When 

clippings were taken again in September, sainfoin and alfalfa plants were in their seed producing 

stages. The producer preferred to graze them late as his hope was the plants would drop more  

seed and continue to reseed themselves the following year. In September, total average biomass 

was 4180 lb/acre, more than double that of June (Figure 3). From these clippings, an average of  

55% of each sample was alfalfa, 22% was grass, 16% was sainfoin, and weeds were at only 5% 

of the total biomass (Figure 5).    
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Figure 4: Biomass (lb/acre) by plant type at the High Legume Pasture Project on June 28, 2017 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Average breakdown of plant sample by plant type in September 2017 
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Averaged across all 10 samples, legumes constituted 

just over 70% of the stand however the results shown 

in Figure 4 indicate there is still a lot of spatial 

variation in the of composition of these samples across 

the field. Three of the samples had no sainfoin at all 

which means that cattle grazing from that area of the 

field may have an elevated risk of bloat if they are not 

moving on to areas with higher concentrations of 

sainfoin.   

The cooperating producer (Dicky) waited until the end 

of October to let out his cattle again on the high 

legume pasture. Even though the plants would have provided better feed quality earlier in the 

season, Dicky waited until the plants had begun dropping seed as an effort to continue building 

legume seeds in the seed bank. After both grazing events, Dicky reported all his animals had 

been healthy and had no issues of bloat. In the future, Dicky will set out his herd on the pasture 

when the plants are at an earlier and more nutritious stage and will evaluate how the animals 

respond when the risk of bloat may be higher.  

 

Conclusions 

2017 was the second and last year of the high legume pasture project as supported by Growing 

Forward 2, however MARA intends to keep monitoring this site, and will pay attention to the 

The high legume pasture at Dicky 
Driedger's farm in August, 2017 
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ability of sainfoin to reseed itself. In the future, it would be ideal to have more sample points and 

to work with Dicky in improving the homogeneity of the sainfoin population across the field.  

Acknowledgements 

Thank you to the cooperating producer Dicky Driedger, for supplying his land and labour in this 

project. Thank you to Growing Forward 2 for funding received towards covering the costs of this 

project and we are grateful to Grant Lastiwka and Andrea Hanson with Alberta Agriculture, for 

coordinating this project.  

 

 

  



141 
 

Operation Pollinator Project at MARA Research Farm  

 

The Operation Pollinator 

Project is a program delivered 

by Syngenta Canada, the Soil 

Conservation Council of 

Canada, and ARECA, and aims 

to increase habitat for 

pollinators. 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.  

 

 

 

 

 



142 
 

Summary of Events from 2017 

 

February 9th, MARA AGM 

MARA’s 2017 AGM was held at the 

Community Complex in Fort Vermilion, 

and was attended by over 100 people. 

Local producers attended with their 

families in order to celebrate a successful 

year at MARA, and recognize some of the 

outstanding individuals who contributed 

their time and efforts to the organization. 

MARA’s first ever Volunteer Service Award was presented to the Simpson Family Farm for 

extensively volunteering their time, labour, and equipment to MARA’s Innovative Farmer’s 

Project, a project which supports capital expenses at MARA. MARA members Monika and 

Klaus Schmidt were also recognized with MARA’s first ever Participation Award for attending 

almost every MARA event that past year. AOF Program Manager Doug Macaulay updated the 

audience on the current activities of the AOF fund across the province, and Greg Newman 

presented a Board Chair report highlighting the past year’s accomplishments and the future 

year’s goals. MARA was also grateful to have Dr. Sheri Strydhorst, an Agronomy Research 

Scientist with Alberta Agriculture as the keynote speaker. Dr. Strydhorst presented on her multi-

year research which examines the varietal responses in wheat and barley to various fertility rates, 

fungicide treatments, and plant growth regulators.   

 

March 15th, Quinoa Growers Meeting with Norquin  

Norquin (the Northern Quinoa Production Corporation), is a company based in Saskatchewan 

which has been working with growers to produce and market quinoa since the mid-1990s.  Since 

its establishment, most of Norquin’s production was in central and northern Saskatchewan, 

however in 2017 they asked MARA to help them host a producer meeting in Mackenzie County 

in order to see if local producers would be interested in trying to grow quinoa in this area. A 

MARA's 2016 Volunteer Service Award is 
presented to John and Ena Simpson 
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grower meeting was held at the Mackenzie County Building in Fort Vermilion and was attended 

by 22 producers. Brad Ferguson and Peter Bigler from Norquin educated producers on the 

growth habits of quinoa and the recommended management practices required to cultivate this 

crop.  

Notes about Quinoa: Quinoa (Chenopodium quinoa) is a psuedocereal crop, meaning 

botanically it is not a grass plant such as wheat, barley, or rice, but its grain is used in a similar 

manner as cereal products. Originating from a dry, cool environment in the highlands of South 

America, quinoa and is known for being fairly drought tolerant and frost tolerant. It is sensitive 

to heat blast, and therefore suited to a Northern environment.  

April 7th and 8th, Transition to Organic Grains and Organic Grain & Field Crop 

Conference  

MARA, Organic Alberta, and the Prairie Organic Grains Initiative partnered to offer the 

Transition to Organic Grains workshop and Organic Grain & Field Crop Conference to the 

substantial population of organic producers in the county. Some of the topics featured in this two 

day event include organic weed control (Dr. Steven Shirtliffe, Professor of Weed Science at the 

University of Saskatchewan),  Nutrient Management (Jason Stuka, MSc Student in Soil Physics), 

and Shelterbelts (Luke Wonneck, Agroforest & Woodlot Extension Society and John Simpson, 

Mackenzie County producer). The crowd also heard the latest in Organic Hemp Agronomy 

(Alden Braul and Jeff Kostuik with Hemp Production Services), Managing Soils in Mackenzie 

County (Dr. Jacob Marfo and Sabrina Westra) as well as Industry Updates from Organic Alberta 

and Pro-Cert. The event attracted 130 people, and featured a busy tradeshow.  

June 24th MARA Field Tour at the Experimental Farm in Fort Vermilion 

We had over sixty participants attending MARA’s June Field Tour who came to observe our 

projects while the crops were at their early stages of development. Clair Langlois, a cereal 

specialist with Alberta Agriculture guided participants through the cereal varieties included in 

the Regional Variety Trials (RVTs) and spoke about the beneficial outcomes of the RVTs for 

producers. Michelle Carkner from the Natural Systems Agriculture Lab at the University of 

Manitoba also gave a presentation the participatory plant breeding program and the important 

features that lead to long term resiliency in agriculture systems. The tour ended with a delicious 
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barbecue, cooked by MARA staff and some local volunteers. Thank you to all the provincial 

commissions; Alberta Wheat Commission, Alberta Canola Producers Commission, Alberta 

Barley Commission, and Alberta Pulse Growers, as well as Alberta Agriculture for sponsoring 

this event!  

 

 

 

 

 

 

 

 

 

 

 

 

 

June 28th Jim Gerrish Grazing School at the La Crete Heritage Center, and tour in Blue 

Hills Region 

This summer MARA had the privilege to bring up world-renowned grazing specialist, Jim 

Gerrish. Through both classroom and interactive sessions in the field, Jim taught producers how 

careful planning of when and how much to graze can lead to healthier and more productive 

pastures. The outdoors portion of the workshop began at the grazing lands used by PHK 

Herefords in the Blue Hills area where producers learned some practical skills such as visually 

estimating pasture tonnage and assessing how much to graze. The day ended with visiting the 

Participants at MARA's June Field Tour listening to 
a presentation from Michelle Carkner, of the 
Natural Systems Lab at the University of Manitoba 
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High Legume Pasture Project at 

Dicky Driedger’s farm also in 

Blue Hills, and observing the 

grazing habits of Dicky’s herd as 

he released them onto new 

pasture. Thank you to PK 

Herefords and Dicky Driedger for 

allowing us to visit your beautiful 

pastures for this event! Thank 

you also to Alberta Agriculture 

for sponsoring Jim Gerrish’s 

Alberta visit.  

 

July 18th, 2017 - Richardson Tour of MARA Facility 

This year, Richardson Pioneer selected the Fort Vermilion Experimental Farm as a site to 

conduct staff training for their team in Alberta. They made use of MARA’s soil pit as well as the 

site’s corn, cereal, soybean, and irrigation plots for their training activities. Most participants had 

never been up this far north in Alberta before and were surprised to see the range of crops that 

can be grown in this part of the province.  

 

August 11th – MARA Field Tour and Agriculture Fair   

As always, MARA’s August Field Tour and Ag Fair was an excellent opportunity to display the 

range of agricultural activities in the county. Some of the highlights of the day include: a crop 

walk in one of the county’s first large-scale quinoa fields, industry updates from David Simbo 

(Alberta Barley Commission) and Clair Langlois (Alberta Agriculture), and an excellent 

presentation by agronomy consultant Kristina Polziehn (Axiom Agronomy) on the diverse 

strategies available for combatting weed pressure in the Peace Region. MARA was also 

Participants at the Jim Gerrish Grazing 
School learning about optimal grazing 
times and rates in the field 
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honoured to unveil our new Zurn 150 Plot Combine, which we were able to acquire thanks to 

generous support from the Farm Credit Canada AgriSpirit Fund, and local producers and 

businesses. We also 

would like to thank 

all the provincial 

crop commissions 

(Alberta Barley 

Commission, Alberta 

Wheat Commission, 

Alberta Canola 

Producers 

Commission, and 

Alberta Pulse 

Growers) as well as 

Alberta Agriculture, and Mackenzie County for making this tour possible!   

 

August 16th – Hemp Tour with Hemp Production Services (HPS) 

MARA teamed up with Hemp Production Services to organize a tour in the Blue 

Hills/Tompkin’s Landing Region of the County. We visited several hemp fields to observe some 

organic fertilizer trials as well as some cover crop trials. The knowledgeable staff from HPS gave 

a thorough presentation to prepare producers for the harvest, focusing on best practices for 

combining hemp. Thank you to the producers who hosted us on their fields, the Blue Hills Motel 

for putting on an excellent lunch, and to HPS for partnering in organizing this tour. 

 

 

November 2nd Tools to Build your Cow Herd w/ Alberta Agriculture & Forestry 

In partnership with Alberta Agriculture, the Growing Forward 2 program, AFSC, and Mackenzie 

County, MARA hosted the ‘Tools to Build your Cow Herd’ event featuring speakers to educate 

Visiting one of the first commercial quinoa fields grown in Mackenzie 
County on MARA's 2017 August Field Tour 
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cattle producers on genetic, nutrition, and feed issues. Brian Campbell from DSM Nutrition 

presented on essential vitamins and nutrients and how to source them for cattle. Over supper, the 

audience watched a remote presentation from Dr. John Crowley (Canadian Beef Breeds Council) 

where he described the various genetic tools available for selecting the best possible herd. 

Finally, after supper Barry Yaremcio (Beef/Forage specialist with Alberta Agriculture) spoke 

about nutrition practices to increase animal performance and about how to source and keep high 

quality feed in Alberta.  

 

 

Thank you to our sponsors who helped make these informative and fun events possible  
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General Appendix on forage, silage and livestock feed 

Forage Analysis – Terms  

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 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 non-

protein 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.  
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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 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.  

 

Calculations 

Total Digestible Nutrients (TDN, % of dry matter): The total digestible nutrients 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 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.  
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• 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 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 Unit Full Mineral Name  
Ca % Calcium 
P % Phosphorus 
K % Potassium 
Mg % Magnesium 
Na % Sodium 
Cl % Chloride 
Cu % Copper 
Fe % Iron 
Mn % Manganese 

 

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  
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Target Daily Nutrient Requirements for Cattle  

 

       

    Unit 

Growing & 
Finishing Yearling Gestation Early Lactation 

growing steer & 
heifer calves: 

500 lbs, 1200 lbs 
at finishing  
ADG = 2lbs 

660 lb cow, 
1200 lbs at 
finishing,  

ADG= 2lbs 

middle 1/3 
to end of 

pregnancy, 
 1200 lb cow 

1200 lb  
lactating cow 

En
er

gy
 TDN % DM 68 60 50-54 57-59 

NEm  Mcal kg-1 1.54 1.34 0.97 - 1.10 1.19-1.27 
NEg Mcal kg-1 0.93 0.77 N/A N/A 

  Crude Protein  % DM 12.9 13 7.1-7.9 9.0-10.5 

M
in

er
al

s/V
ita

m
in

s 

Calcium % DM 0.53 0.36 0.17-0.26 0.26-0.31 
Phosphorus % DM 0.26 0.19 0.14-0.17 0.18-0.21 
Potassium % DM 0.6 0.6 0.6 0.7 
Magnesium % DM 0.1 0.1 0.12 0.2 
Sodium % DM 0.06-0.08 0.06-0.08 0.06-0.08 0.1 
Sulphur % DM 0.15 0.15 0.15 0.15 
Copper ppm 10 10 10 10 
Iron ppm 50 50 50 50 
Zinc ppm 30 30 30 30 
Manganese ppm 20 20 40 40 
Cobalt ppm 0.1 0.1 0.1 0.1 

 
 
Sources: 
 
Lalman, D. 2004. E-974. Nutrient Requirements of Beef Cattle. Oklahoma Cooperative 
Extension Service. Stillwater, OK.  
 

National Research Council. 2000. Nutrient Requirements of Beef Cattle. 7th Revised Edition, 
1996: Update 2000. National Academy Press. Washington, D. C. 
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