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About Us
The Peace Country Beef & Forage Association was founded in 1982 by livestock producers in the
Fairview and Hines Creek area for the purpose of demonstrating new forage varieties and tech-
nology. The PCBFA is a charitable, producer-driven organization that strives to develop regen-
erative, profitable, and sustainable agricultural systems. We provide leading edge, credible, and 
locally viable information to Peace Country producers, through our applied research and knowl-
edge transfer programs. We are currently made up of 10 producer directors 8 staff, and approxi-
mately 250 member farms from across the Peace Region.

Mission
The Peace Country Beef & Forage Association is a producer group with the goal to be a hub of 
innovative, relevant and local beef, forage, soil health, and crop information for Peace Country 
Producers.

Vision
A Peace Country producer’s first stop for optimizing beef, forage and crop production, and soil 
health, to maximize profitability with innovative and credible information.

Mandate
The Peace Country Beef & Forage Association believes that the sustainability of rural communi-
ties in the Peace River region will be dependent upon a strong agricultural economy with livestock 
production as its foundation.

Our Region
PCBFA works with producers in an area stretching from High Prairie to the B.C. border and from 
Manning to Valleyview. Our focus area has 1.9 million acres of pasture land and 118,000 breed-
ing cows.
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2021 PCBFA Member Feed 
Quality Test Reports
Feed is the foundation of livestock systems. It 
impacts animal productivity, health, and wel-
fare, as well as product quality, safety, and farm 
income. Feed quality is the ability of the feed to 
support a desired level of animal weight gain or 
milk production, with the quality needed depend-
ing on the animal being fed and associated feeds 
in the diet. Forage analysis is usually done to 
determine estimates of animal production such 
as crude protein (CP), acid detergent fibre (ADF), 
or total digestible nutrients (TDN). PCBFA pro-
vides services such as feed testing, analysis, and 
interpretation of results to producers in the Peace 
Country region. This report provides a summary 
of the 2021 feed types (different forage-type 
feeds, residues/aftermath, and grains) submit-
ted by producers for feed testing from different 
parts of the Peace Region. The results are dis-
cussed in relation to the nutrient requirements 
of beef cattle stock. 

Methods
From spring to fall 2021, a total of 195 feed 
samples from producers were analyzed for 
feed quality at the Central Testing Laboratory 
in Winnipeg, Manitoba  (168 samples) and 
Nutrilytical Laboratory in Calgary, Alberta (27 
samples) using standard laboratory procedures 
for wet chemistry or near-infrared reflectance 
(NIR) spectroscopy. 
Alfalfa-grass hay mixes and grass hays consti-
tuted the bulk (40% and 22% respectively) of 
feed samples submitted by producers for analy-
ses. For the purpose of this report, the feed types 
have been organized into 29 groups as submit-
ted by producers (Table 1). Only the means of 

the tested feeds are presented here. Producers 
are free to contact PCBFA for more information 
on any particular feed types that they may be 
interested in knowing more about. 

Results
The feed test reports for the different feed types 
are presented in Table 1.
Protein - the crude protein content of the feed 
types varied from 3.09% (Rye Straw) to 24.30% 
(Grain-Mix). Seven out of the 29 feed types, pre-
dominantly composed of straws, had CP con-
tents of less than 7.0%. The other 22 feed types 
had CP contents above 7.0%, with the top five 
in descending order being: Grain-Mix (24.30%), 
Alfalfa-Silage (16.8%), Clover Silage (15.57%), 
Barley-Grain (14.16%) and Barley-Haylage 
(13.74%). 
Protein is a building block and the Beef Cow Rule 
of Thumb with protein is 7-9-11, which means an 
average mature beef cow requires a ration with 
CP of 7% in mid-pregnancy, 9% in late preg-
nancy, and 11% after calving. Less than 7% CP 
content in the diet of beef cattle will not permit 
the microbes which ferment the feedstuff in the 
rumen to function well, and will result in high 
levels of undigested fibre seen in the manure. 
A cursory look at Table 1 indicates that 22 out of 
the 29 of the feed samples submitted by produc-
ers will be able to provide adequate CP (at least 
7%) to dry gestating beef cattle in mid-preg-
nancy. Of these 22 feed types, four of them (Oat 
Straw, Pea Straw, Hay-Grass, and Clover-Grass) 
had CP contents between 7-9%, and will not be 
able to provide adequate CP for a late gestation 
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(3rd trimester) beef cattle. The following feed 
types fell short of meeting the requisite 11.0% 
CP for lactating cows: Alfalfa-Grass Hay Mix, 
Barley-Silage, Corn-Silage, Grain-TMR, and 
Mixed-Silage. 
The Feeder Calf Rule of Thumb is 14-12-10, 
indicating that a feeder calf from 550 to 800 lbs 
needs a ration of 14% CP, one from 800 to 1,050 
lbs needs 12% CP, and one from 1,050 lbs to fin-
ish needs 10% CP. Following this, Alfalfa-Silage, 
Barley-Greenfeed, Barley-Haylage, Clover-Silage, 
Grain-Mix, Oat-Grain, and Wheat-Grain can be 
recommended as good protein sources for calves 
as well as for supplementation since they all con-
tain > 12.0 % CP.
The mineral contents of the tested feed varied 
as indicated below:
Ca: 0.06% for Barley-Grain to 1.81% for 
Alfalfa-Silage.
P: 0.06% for Brome, Rye, and Oat-Straws to 
0.34% for Grain-Mix.
Mg: 0.04% for Rye-Straw to 0.36% for 
Barley-Haylage.
K: 0.47% for Oat and Wheat-Grain to 2.45% for 
Alfalfa-Silage.
Na: The Na contents of the forages ranged from 
0.01 - 0.08%.
It is evident from Table 1 that the following feed 
types fed alone will not meet the Ca requirements 
(0.33%) of mature cows: Barley-Grain, Oat-Grain, 
Wheat-Grain, Grain-Mix, Grass-Aftermath and 
all the straws except Pea-Straw. The P content 
of only Wheat-Grain, Barley-Grain, and Grain-
Mix would meet the nutritional requirements of 
growing and finishing cattle while all the other 
feed types had P contents of < 0.26% which 
is insufficient. The following feed types were 
quite deficient in Mg and will not meet the nutri-
ent requirements of growing beef cattle: Grass-
Aftermath, Rye-Straw and Timothy-Straw. All 

feed types except the grains (Oat, Wheat, and 
Barley) have adequate P contents to meet the 
nutritional requirements of all beef cattle stock. 
Minerals are essential for optimal animal perfor-
mance and health, therefore laboratory analysis 
of feeds for both macro- and micro-mineral con-
tent is important for accurate diet formulation. 
Mineral deficiencies or imbalances occur when 
the animal’s requirements are not met because of 
low mineral content in the feedstuffs, low biolog-
ical availability of the mineral, or another mineral 
or substance interferes with the absorption of 
the mineral by the animal. Beef cattle stock will 
therefore have to be supplemented with mineral 
supplements for adequate growth. 
Fibre and Energy - Acid detergent fibre (ADF) 
is a measure of the digestibility of a feed with 
forages having an ADF value of < 35% consid-
ered optimal. On the other hand, total digest-
ible nutrients (TDN) measures the total digest-
ibility of the organic components of plant mate-
rial such as crude protein, fibre, and fat and is 
a good indication of how much energy a feed 
can provide. The Rule of Thumb for TDN as a 
form of energy is 55-60-65. This implies that 
for a mature beef cow to maintain body condi-
tion score (BCS) through the winter, the ration 
must have a TDN energy reading of 55.0% in 
mid-pregnancy, 60.0% in late pregnancy, and 
65.0% after calving. From Table 1, it can be seen 
that all the straws, legume silages, and Grass-
Aftermath feed types have a TDN of less than or 
just barely 55.0% and will not reliably meet nutri-
tional requirements for mid-gestation beef cattle. 
Grains (Barley-Grain, Oat-Grain and Grain-Mix) 
generally meet and surpass the TDN require-
ments for lactating beef cattle.

Nitrates
In 2021, only 8 samples out of the 195 were sub-
mitted by producers for nitrate testing. Nitrates 
can accumulate in grasses and annual forage 

Peace  Country  Beef  & Forage Associat ion 2021  Research Report





9

crops such as oats, barley, and triticale under 
severe drought, hail storms, or frost conditions 
and cause toxicosis to animals consuming the 
forage. 
The nitrate levels in samples submitted by pro-
ducers in 2021 ranged from 0.03-0.75% with 
just one sample having > 0.5% concentration. 
Nitrate levels of about 0.5% on a DM basis can 
cause subclinical toxicosis and manifest as reduc-
tions in feed intake and consequently in weight 
gain and milk production. Diets containing more 
than 1% nitrates may result in acute death and 
abortions. Signs of acute toxicosis include trem-
bling, staggering, rapid respiration and death. A 
simple and cost-effective feed test can rule out 
potential problems due to nitrates. Depending 
on the level of toxicity, the feed may be blended 
off to dilute the nitrates to safe levels.  

Conclusion
Table 2 shows suggested nutrient requirements 
for beef cattle by the National Academies of 
Sciences, Engineering, and Medicine (NASEM). 
The laboratory feed test reports for beef cattle 

producers can always be compared to these 
requirements.
Feed testing is an important tool used by PCBFA 
staff in assisting producers with their feeding 
programs. Laboratory testing is the only way to 
know for sure that a feed will meet the nutritional 
needs of livestock. These needs can vary depend-
ing on the stage of production (pregnant or lac-
tating), the age of the cattle, and whether the 
farmer is growing, finishing, breeding or main-
taining cattle.
Feed testing can also help prevent problems in 
livestock. The 2021 growing season was exceed-
ingly dry and producers faced serious feed scar-
city. This might well explain the greater number 
(29 compared to 21 in 2020) of feed types and 
relatively poorer feed types (such as straws) that 
were submitted for analyses. With feed testing, 
producers are able to know what goes into feed-
ing their animals and also whether the nutritional 
requirements of the animals are met. PCBFA staff 
will always be available to provide feed testing 
services and help producers interpret the reports. 
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Field Work, Laboratory, 
Statistical Analysis &
Reporting
PCBFA follows best management practices 
including crop rotation, soil tests, and spraying. 
We carry out soil tests at project sites and top 
up soil nutrients (N, P, K, and S) for average crop 
production (where necessary). The amount of 
seeds used for our plots is based on seed ger-
mination, seed weight, plot size, seed coating, 
and seedling mortality. Herbicide applications 
are done in accordance with The Crop Protection 
Guide (the 'Blue Book'). Small plots are always 
trimmed back to a minimum of 6.5m from 8.0m 
prior to harvest. 

Grain and Feed Analysis
Following harvesting of crops for forage and 
grain/seed, representative samples of both grain 
and forage (after drying) from various trials and 
demonstrations were shipped to A&L Canada 
Laboratories Inc., in London, Ontario, for deter-
mination of quality. All the quality indicators pre-
sented and discussed in this report are on a dry 
matter (DM) basis. 

Field Data Analysis 
Most of the data management, cleaning, and 
statistical analyses have been carried out by 
Buthaina Al-Maqtari (Research Technician Lead, 
PCBFA). The statistical analyses are intended to 
give the reader a greater understanding of what 
went on in the trial and illustrate the reliability of 
the data obtained. Where necessary, field data 
was subjected to analysis of variance (ANOVA) 

using a predefined model in Costat procedure 
(CoStat Version 6.2, 2005). The data were tested 
to identify an outlier and when identified, an out-
lier was excluded from the statistical analysis. 
When ANOVA indicated significant treatment 
effects, the means were separated by the least 
significant difference (LSD) at the 0.05 probability 
level. Significant differences (*) in the write-up 
reports refer to P<0.05, while NS indicates Not 
Significant (no differences exist between treat-
ments).  LSDs are listed at the bottom or side of 
tables. Differences between the two treatments 
are significant only if they are equal to or greater 
than the LSD value. If a given variety out yields 
another variety by as much or more than the LSD 
value, then we are 95% sure that the yield dif-
ference is real, with only a 5% probability that 
the difference is due to chance alone. 
The coefficient of variation (CV, %) is a measure 
of spread that describes the amount of variability 
relative to the mean. The CV is therefore a rel-
ative measure of the variation of the treatment 
averages that cannot be accounted for by the 
effects of treatments and replications. Large CVs 
mean a large amount of variation could not be 
attributed to differences between treatments. 
Lower CV % indicates that experimental condi-
tions were relatively uniform.  Lower CV values 
will generally relate to lower experimental error 
in the trial. Uncontrollable or unmeasured varia-
tions in soil fertility, soil drainage, and other envi-
ronmental factors as well as human factors con-
tribute to greater experimental error and higher 
CV values. However, higher CV values can also 
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occur simply as a result of the mean yield being 
low (e.g. due to weather conditions), because the 
CV is a function of the mean yield. So a higher 
CV will often occur where yields are low despite 
there being no increase in experimental error.

Presentation of Results 
The findings from the 2021 field trials and 
demonstrations and their implications are high-
lighted in this report. The feed test results are 
interpreted with a focus on nutrition quality in 
relation to “Beef Ration Rules of Thumb'' (Yurchuk 
and Okine, 2004) and the National Academies 
of Sciences, Engineering, and Medicine (NASEM, 
2016) nutrient requirements of beef cattle. 
Lodging (0-9): Lodging is the state of perma-
nent displacement of stems from their vertical 

position. Stem lodging or breakage results from 
bending or breakage of lower internodes. The 
rating scale for plant lodging is a 10-point scale 
with 0 representing perfect standability and 9 
equal to severe lodging where the plant is flat 
on the ground and pick-up is impossible. Only 
cereals were assessed for lodging.

Nutrients Required by Beef Cattle 
Feed costs represent the largest annual operating 
cost for cow-calf operations in the Peace. In order 
to maintain an optimum balance between feed 
costs and production, feeds should be analyzed 
and these analyses used to formulate rations 
and/or supplements. 
Beef cattle require nutrients to support body 
maintenance, reproduction, lactation, and growth. 
The nutritional needs of beef cattle vary by age, 
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class, stage of production, performance level, 
and weight. Table 1 shows suggested nutrient 
requirements for beef cattle according to the rec-
ommendations of NASEM (2016) and Yurchuk 
& Okine (2004). The table can assist produc-
ers in determining specific beef cattle nutrient 
requirements. Matching forage quality to animal 
needs is part of cattle management as nutrient 
requirements of cattle change throughout the 
year based on the stage of the production cycle.
The values listed in Table 1 serve as a general 
guide for matching forage and feeding pro-
grams to cattle nutrient needs. Actual nutrient 
requirements vary depending on many animal 
and environmental factors. Forage quality has 
direct effects on animal performance and ulti-
mately profitability. Protein and energy are the 
most essential nutrients in cattle diets.

Crude Protein (CP): Feed protein content is 
often considered a good determinant of quality. 
In actuality protein cannot be directly measured, 
instead it is estimated from feed sample nitro-
gen (N) content. On average all biological pro-
teins contain 16% N, therefore protein content 
is estimated by multiplying N% by 6.25. Thus, 
CP does not differentiate the N in feed samples 
between those coming from true protein, and 
other non-protein nitrogen (NPN) compounds, 
nor does it differentiate between available and 
unavailable protein.

Energy: Energy is probably the most important 
nutritional consideration in beef cattle production 
in cold climates. Energy content is often used to 
compare feeds and evaluate quality. Feed energy 
content is not directly measured like other nutri-
ents but derived through regression equations. 
There are generally six measures for energy, but 
in this report, Total Digestible Nutrients (TDN) 
has primarily been used to interpret the feed tests 
from our trials and demonstrations. 

Detergent Fibres: The detergent feed analysis 

system is used to characterize fibre or total cell 
wall content of forage or feed. The portion of a 
forage or feed sample that is insoluble in neu-
tral detergent is termed neutral detergent fibre 
(NDF), which contains the primary components 
of the plant cell wall: hemicellulose, cellulose, and 
lignin. As cell wall production increases, which 
occurs with advancing plant maturity, NDF con-
tent will increase. As the NDF content of a feed 
increases, dry matter intake will decrease and 
chewing activity will increase. Within a given 
feed, NDF is a good measure of feed quality and 
plant maturity. 
Another measure of fibre is acid detergent fibre 
(ADF), a subset of NDF. Acid detergent fibre con-
sists of poorly digestible cell wall components, 
such as cellulose, lignin, and other very resistant 
substances. Due to its nature, ADF is often used 
to predict energy content of feeds. Like NDF, ADF 
is a good indicator of feed quality; higher values 
within a feed suggest lower-quality feed. A goal 
would be to have < 35% ADF in either legumes 
or grass forages. 

References
CoStat Statistical Software. 2005. Cohort ver-
sion 6.2. Monterey, Calif.: Costat.
NASEM (National Academies of Sciences, 
Engineering, and Medicine). 

2016. Nutrient requirements of beef cattle. 
8th revised edition. The National Academies 
Press, Washington, DC. doi:10.17226/19014.

Yurchuk, T., and E. Okine. 2004. Agri-facts: Beef 
ration rules of thumb. 

Alberta Agriculture Food and Rural 
Development. Agdex 420/52-4. http://www1.
agric.gov.ab.ca/$department/deptdocs.nsf/all/
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July 2018).
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Soil Characteristics  
Soil sampling is a crucial tool to determine the 
correct rate of nutrients for optimal growth and 
yield and provide a check on the efficiency of 
nutrient use. Regular soil nutrient sampling and 
analysis is a central part of nutrient management 
planning and monitoring. 
Generally, pre-seed soil sampling is carried out 
at all of our research sites each year. Post har-
vest sampling is also carried out for some specific 
trials, and mid season sampling may also occur 
when troubleshooting is necessary.
The soil at the Fairview Research Farm had a pH 
of 6.1 and an organic matter of 6.6% in the sur-
face soil (Table 1).  Soil N was 30 ppm (about 60 
lbs/acre), while soil P, K, and S were respectively 
9, 154, and 15 ppm. At the start of seeding, soil 

moisture and temperature in the top 5cm were 
12.5% and 8.8 degrees Celsius.

Weather
The weather (including precipitation and mini-
mum and maximum air temperatures) for 2021 
and the long-term averages are shown in the 
graph below. Overall, 2021 was drier and hotter 
during most parts of the field season than the 
year before and long-term averages for Fairview 
(Figure 1). The year also had an extended num-
ber of days without rain. There were also more 
warmer days and nights than the long-term 
averages.
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Regional Silage Trial for Beef Cattle Diets: 
Forage Yield and Quality of Oats 
Oats are an important forage-type cereal crop 
in the Peace Country region. Oat variety types 
include general purpose, forage, feed, and hul-
less oats. The economic value of cereal forage 
for feeding beef cattle is dependent on both its 
yield and feeding value (i.e., crude protein, min-
erals, detergent fibres, energy, digestibility, and 
animal performance). New varieties of oats are 
added to the oat variety trial on a regular basis 
and these are tested with older ones for silage.
  

Objective
To identify oat varieties with superior forage yield 
and quality for beef cattle production, and to 
encourage the adoption of said oat varieties in 
the Peace Country.

Methods
Experimental Site: Fairview Research Farm 
(NW-5-82-3-W6M) on RR #35, MD of Fairview. 
Site soil information from the surface soil (0-6” 
soil depth) before seeding: 

• pH = 6.1
• Organic matter = 6.6% 
• Electrical conductivity = 0.36 (dS/m).

 Cropping history: The site had Liberty Link canola 
the year before this trial was established. Before 
seeding, the site (canola stubble) was tilled with 
a plot cultivator followed by harrowing. 
Experimental design and treatments: A random-
ized complete block design was used in four rep-
lications in small plots measuring 8 m x 1.14 m. 
There were alleys of 0.65 m between plots and 
2 m between replicates. 
The following 12 oat varieties listed in Table 1 
were tested for silage/greenfeed production:

Seeding
• Seeds were treated with Vibrance Quattro 

cereal seed treatment before seeding. 
• Target seeding rate was 300 plants/m2 

(27.8 plants/ft2). The target seeding rate 
calculation for the small plots was based 
on 1000 kernel weight, germination, plot 
area, and 5% mortality rate. 

• Seeding was carried out on May 26, 2021, 
with a 6-row Fabro plot drill equipped 
with disc-type openers on 23 cm row 
spacing. Seeding depth was 1". 

• Soil temperature at seeding was 13.4 °C.

Fertility
Soil test results from 0-6” before seeding were 
used to determine fertilizer rates for N, P, K, and 
S.   Recommendations for balanced oat nutrition 
were 27 lbs/acre N, 38 lbs/acre P, 17 lbs/acre K, 
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and 0 lbs/acre S (soil sufficient in S, no extra S 
was needed).

Spraying
• A pre-emergent spray application was 

carried out with StartUp® herbicide. 
• In-crop spraying was done with Prestige 

XL at 0.71 L/acre as early as when the 
plants were at 4 to 5-leaf-stage. 

• Hand weeding was done once as well. 

Harvest
Plots were harvested based on crop develop-
ment and this was when the majority of the oat 
varieties were at the milk stage. Prior to harvest, 
plant height and canopy NDVI measurements 
were taken. Also, visual assessments were done 
on plant lodging one day prior to harvest (1-9 
scale where 1 = erect and 9 = completely flat). 
The three middle rows were harvested using a 
plot-type forage harvester on August 11. 

Forage samples for each variety were sent to 
A&L Laboratory in Ontario for quality analysis.

Results
Forage Moisture Content and Dry Matter Yield

The extreme weather (drought and heat waves) 
and decreased soil moisture (longer and warmer 
summers) that we experienced this summer 
significantly affected oat growth and forage 
production. 
The forage moisture content at harvest for the 
varieties tested varied from 51.9% for AC Juniper 
to 60% for Oravena oats (Table 1). The expected 
average moisture content for oats at the late milk 
stage would be about 65%. In general, all vari-
eties had far less forage moisture content than 
the expected 65% moisture for silage at harvest. 
The lower moisture content from these oats this 
year is a reflection of the effects of the extended 
periods of hot and dry weather. It is important to 
note that in a year like this, these varieties, with 
a bit of drying down, would still make good bale 
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silage, which  should be wrapped at 45-55% 
moisture. 
The highest forage DM yield was produced by 
CDC Baler oats (6538 lbs/acre), followed by 
CDC Arborg (6088 lbs/acre) and CDC Haymaker 
oats (6005 lbs/acre) (Figure 1). The top 3 oats 
had 1401-4571 more forage DM yield than the 
remaining 9 varieties, which individually pro-
duced 1967-4004 lbs/acre. For producers whose 
greenfeed bales weigh about 1500 lbs/bale, it 
means that the top 3 forage yielders this year 
would have produced 3.60-4.40 bales per acre 
in greenfeed. 
The general pattern this summer with the extreme 
weather is that the later maturing/forage-type 
varieties (e.g. CDC Baler and CDC Haymaker) 
produced higher forage DM than early matur-
ing ones (e.g. CDC SO-I and CDC Nasser). This 
shows that later maturing oats benefited from 
the little amount of rainfall that we received later 
on during the growing season than varieties that 
mature earlier. 

Forage Quality

In this study, oats generally had higher forage 
crude protein (CP) content varying from about 
11-14% (Table 2). This shows that the varieties 
adequately met the 11% CP needed by mature 
beef cattle. All varieties, therefore, exceeded the 
7% CP for a cow in mid-pregnancy and 9% in 
late pregnancy. This year, CDC Nasser oats had 
the highest forage CP(14%), followed by AC 
Juniper (13.2% CP) and CDC Endure (12.8% CP). 
 Both detergent fibres (ADF- acid detergent fibre 
and NDF - neutral detergent fibre) were lower 
for  CDC Nasser and AC Juniper than other vari-
eties. As lower values of ADF and NDF are pre-
ferred,  both CDC Nasser and AC Juniper would 
therefore be considered to be on top in terms of 
preference or consumption by animals. Added 
to the lower ADF and NDF values from both 

CDC Nasser and AC Juniper, forage CP was also 
higher for these two varieties. 
 Overall, the varieties had 60% total digestible 
nutrients (TDN, a form of energy) indicating that 
all oats sufficiently met the TDN requirements of 
a dry gestating beef cow that needs 55% TDN 
at mid-pregnancy and 60% TDN at late preg-
nancy. Six of the varieties (CDC Haymaker, AC 
Morgan, CDC Baler, AC Juniper, CDC Endure, 
and CDC Nasser) were able to adequately meet 
the recommended 65% for a lactating beef cow. 
Again, as with CP, ADF, and NDF, both CDC 
Nasser and AC Juniper also showed tendencies 
for higher TDN than other varieties.
All oats had high macro-mineral content in gen-
eral. The amounts of Ca, P, K, Mg, and Na in the 
different oats would suffice for a dry gestating 
beef cow. For a lactating beef cow, all oats had 
sufficient levels of K, Mg, Na, and S. Only Murphy 
had adequate Ca for a lactating beef cow. No oats 
had the 0.26% P needed by a lactating beef cow.  
For trace minerals, except for Cu, Fe, Zn, and 
Mn, all oat varieties were able to provide ade-
quate levels for mature beef cattle. This year, we 
observed that oats had far more Fe and Mn val-
ues than normal probably because of the effect 
of extended periods of heat and dry weather. 

Conclusion
Even with the dry and hot weather during most 
of the field season, the top 3 oats (CDC Baler, 
CDC Arborg, and CDC Haymaker) were still able 
to produce up to 6000 lbs forage DM/acre (3 
tons/acre).  This means that for producers whose 
greenfeed bales weigh about 1500 lbs/bale, the 
top 3 forage yielder oats would have produced 
3.60-4.40 bales per acre in greenfeed with the 
kind of weather that we had in 2021. As it was 
a dry year, no plant lodging was recorded for 
any of the oats as they were not able to achieve 
their full growth potential in the area. 
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Regional Silage Trial for Beef Cattle Diets: 
Forage Yield and Quality of Barley 
Feed and forage-type barley varieties can be 
grown for swath grazing, greenfeed, or silage. 
In the Peace River region, barley is the preferred 
monocrop cereal for silage. New varieties of bar-
ley are registered on a regular basis. Some of 
the new barley varieties are added to the barley 
silage trial as they become available and these 
are tested along with older varieties for silage. 
The results provide scientifically sound perfor-
mance information to livestock producers. 

Objective
To identify barley varieties with superior forage 
yield and quality for beef cattle production. 

Methods

Experimental Site: Fairview Research Farm 
(NW-5-82-3-W6M) on RR #35, MD of Fairview. 
Site soil information from the surface soil (0-6” 
soil depth) before seeding: pH = 6.1, organic 
matter = 6.6% and electrical conductivity = 0.36 
(dS/m).
 Cropping history: The site had Liberty Link canola 
the year before this trial was established. Before 
seeding this year, the site (canola stubble) was 
tilled with a cultivator followed by harrowing. 
 Experimental design and treatments: A random-
ized complete block design was used in four rep-
lications in small plots measuring 8 m x 1.14 m. 
The following 18 barley varieties listed in Table 
1 were tested for silage production:
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“Stockford' barley is the first two-row, hooded, 
forage type barley to be registered in Canada. It 
differs from other two-row barley varieties in the 
fact that the awns are reduced to a hood. The 
candidate variety is easily distinguished from 
the other hooded barley varieties. The spike 
of 'Stockford' emerges mid-season. The spike 
is glossy and erect in attitude, but it becomes 
semi-nodding as it begins to fill. The spike is par-
allel to tapering at maturity and is lax in density. 
The sterile spikelet is parallel to weakly divergent.  

Seeding
• Seeds were treated with Vibrance Quattro 

cereal seed treatment before seeding. 
• Target seeding rate was 300 plants/m2 

(27.8 plants/ft2). The target seeding rate 
calculation for the small plots was based 
on 1000 kernel weight, germination, plot 
area and 5% mortality rate. 

• Seeding was carried out on May 26, 2021, 
with a 6-row Fabro plot drill equipped with 
disc-type openers on 23 cm row spacing. 
Seeding depth was 1". 

• Soil temperature at seeding was 13.4 °C. 

Fertility
Soil test results from 0-6” before seeding were 
used to determine fertilizer rates for N, P, K, and 
S. We applied 27 lbs/acre N, 38 lbs/acre P, 17 
lbs/acre K, and 0 lbs/acre S (soil sufficient in S, 
no extra S was needed).

Spraying
• A pre-emergent spray application was car-

ried out with StartUp® herbicide. 
• In-crop spraying was with Prestige XL at 

0.71 L/acre as early as when the plants 

were at 4 to 5-leaf-stage. 
• Hand weeding was done once as well. 

Harvest
Plots were harvested based on crop develop-
ment and this was when the majority of the bar-
ley varieties were at the soft-dough stage. Prior 
to harvest, plant height and canopy NDVI were 
taken. Also, visual assessments were done on 
plant lodging one day prior to harvest (1-9 scale 
where 1 = erect and 9 = completely flat). The 
three middle rows were harvested using a plot-
type forage harvester on August 6. 
Forage samples for each variety were sent to 
A&L Laboratory in Ontario for quality analysis.

Results

Plant Height
Barley varieties were different in plant height 
(Table 1). CDC Cowboy grew the tallest (92.2 
cm), followed by CDC Maverick (85.4 cm), AB 
Advantage (74.4 cm), and then Claymore (70.7 
cm).  Except for Claymore, the top 4 taller barley 
varieties are forage-type varieties.

Forage Moisture Content and Dry Matter Yield
The moisture content at harvest was mostly 
between 60 and 64%. The only exceptions were 
Altorado, Esma, and Sundre with 57.1-59.6%. 
With the 60-64% moisture obtained, this shows 
that moisture in the barley varieties was still good 
enough for silage in spite of the extended peri-
ods of heat and dryness in 2021, which affected 
crop growth and general performance. 
CDC Maverick barley had the highest forage 
DM yield and this was closely followed by CDC 
Cowboy, with both varieties producing just over 
6000 lbs DM/acre (Figure 1). The remaining 
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varieties varied from 4223 lbs/acre for Sundre 
to 5665 lbs/acre for CDC Austenson. Overall, 
with most varieties producing 5000 lbs DM/acre 
or more, the barley varieties have shown some 
degree of resiliency. Both CDC Maverick and 
CDC Cowboy have particularly shown greater 
tolerance to the kind of harsh weather that we 
experienced this summer.

Forage Quality (Table 2)
The barley varieties produced between 9.28 and 
12% crude protein (CP). Amisk had the highest 
CP. Because of the least CP content (9.28%) 
obtained for the varieties tested here, all bar-
ley varieties would therefore be considered to 
have adequate levels of CP for pregnant beef 
cows that require 7% CP in mid- and 9% CP in 
late-pregnancy. For beef cows with calves, only 6  
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(Amisk, Canmore, Altorado, AB Cattlelac, Esma, 
and Sundre) of the 18 varieties would suffice in 
terms of protein for lactating beef cattle with an 
11% CP requirement.  
ADF (acid detergent fibre) is a measure of the 
plant components in forages that are the least 
digestible by livestock, including cellulose and 
lignin. As ADF increases digestibility decreases, 
so forages with high ADF concentrations are typ-
ically lower in energy. On the other hand, NDF 
(neutral detergent fibre) relates to free-choice by 
livestock because it provides low-calorie filler. 
You generally want to choose forages with low 
NDF percentages because these levels increase 
as forages mature. It’s helpful to know ADF and 
NDF percentages because they can accurately 
predict forage intake as it relates to bulk; in other 
words, how much an animal will eat before its 
stomach is full and it stops eating. These figures 
are also key for measuring energy levels and ani-
mal performance. In the present study reported 
here, AB Tofield seemed to be better off than 
others and may therefore have a higher prefer-
ence than other varieties.
Energy (total digestible nutrients, TDN) varied 
from 60% TDN for CDC Arborg to 66% for both 
AC Juniper and CDC Nasser. Using %TDN, the 
Rule of Thumb is 55-60-65. This rule says that 
for a mature beef cow to maintain her body con-
dition score (BCS) through the winter, the ration 
must have a TDN energy reading of 55 percent 
in mid-pregnancy, 60 percent in late pregnancy 
and 65 percent after calving. All barley varieties 
here had higher TDN with all producing greater 
than 66 TDN. This year (2021), most barley vari-
eties showed good potential for backgrounding 
and finishing calves that require 65-70% TDN. 
Energy supplementation would be very limited 
using any of these varieties for mature beef cat-
tle as the 55-60-65% at different physiological 
stages have been met. 
Minerals varied a lot between varieties. The fol-
lowing are the ranges obtained for each mineral:

Ca: 0.28 – 0.43%. Varieties all had sufficient lev-
els for dry gestating beef cows.
P: 0.13 – 0.20%. All varieties were only able to 
meet the requirements of a beef cow in mid and 
late pregnancy.  
K: 0.95 - 1.50%. All varieties exceeded the 
required 0.6-0.7% for calves and mature beef 
cattle.
Mg: 0.14 - 0.19%. Varieties had enough for a dry 
gestating beef cow, but not a lactating beef cow. 
Na: 0.04 - 0.10%. Only 10 varieties were within 
the 0.06-0.08 needed by a dry gestating beef 
cow, but only the AB Cattlelac variety met the 
0.10% for a lactating beef cow.
S: 0.16-0.21%. The requirements for S have been 
met by all varieties.
Cu: 3.80-9.66 mg/kg. AB Hauge variety just fell 
short of the 10 mg/kg required by beef cattle. 
Others were nowhere close.
Fe: 249-1730 mg/kg. Surprisingly, the Fe content 
of most varieties was on the high side. Three of 
the varieties (Altorado, Amisk, and Esma) actu-
ally had greater than 1300 ppm Fe content com-
pared to 249-736 mg/kg for others.
Zn:  37.8-89.4 mg/kg. Above the recommen-
dations for growing and finishing calves and 
mature beef cattle.
Mg: 18.9-50.1 mg/kg. Only Amisk produced suf-
ficient Mg for mature beef cattle.

Conclusion
Both CDC Maverick and CDC Cowboy produced 
over 6000 lbs DM/acre. All barley varieties had 
adequate levels of CP for pregnant beef cows that 
require 7% CP in mid- and 9% CP in late-preg-
nancy. All barley varieties here had higher TDN 
with all producing greater than 66 TDN.
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Triticale is a small-grain cereal developed to com-
bine the quality and uniformity attributes 
of wheat with the vigour and hardiness 
of rye. The primary advantages of triti-
cale are that it has the ability to perform 
well on marginal lands and it is drought 
tolerant. Under dryland conditions, 
spring triticales are a valuable alterna-
tive to feed barley and oats. PCBFA has 
demonstrated that soft white wheat has 
great forage potential in the Peace. Both 
triticale and soft white wheat are becom-
ing attractive options for beef cattle pro-
ducers.  Because of its growing popular-
ity and availability of suitable varieties for 
the region, extra income could be gen-
erated by producers from growing and 
combining soft white wheat in the area.

Objective
To identify triticale and soft white wheat variet-
ies with superior forage yield and feed quality 
for beef cattle production.

Methods
Site soil information from the surface soil (0-6” 
soil depth) before seeding: pH = 6.1, organic 
matter = 6.6% and electrical conductivity = 0.36 
(dS/m). 
Cropping history: The site had Liberty Link canola 
the year before this trial was established. Before 
seeding this year, the site (canola stubble) was 
tilled with a cultivator followed by harrowing. 
Experimental design and treatments: A random-
ized complete block design was used in four rep-
lications in small plots measuring 8 m x 1.14 m. 
Eleven varieties consisting of 5 spring triticale 

and 7 spring wheat varieties (5 soft white wheat 

and 2 general purpose wheat) were tested in 4 
replications in small plots measuring 8 m x 1.8 
m. The 11 varieties tested are listed below:

Seeding
• Seeds were treated with Vibrance Quattro 

cereal seed treatment before seeding. 
• Seeding Rate: 370 plants/m2 (34.3 plants/

ft2). Our target seeding rate calculation 
for the small plots was based on 1000 
kernel weight, germination, plot area, and 
5% mortality rate. 

• Seeding Date: Seeding was carried out on 
May 26, 2021, with a 6-row Fabro plot 
drill equipped with disc-type openers on 
23 cm row spacing. 

• Soil temperature at seeding was 13.4 °C.
• Seeding depth was 0.75”.

Regional Silage Trial: Spring Triticale & Soft 
White Wheat Varieties 
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Fertility
Prior to seeding, soil analysis from 0-6” was used 
to determine fertilizer rates for N, P, K, and S. We 
applied 27 lbs/acre N, 38 lbs/acre P, 17 lbs/acre 
K, and 0 lbs/acre S (soil sufficient in S, no extra 
S was needed).

Spraying
• A pre-emergent spray application was 

carried out with StartUp® herbicide. 
• In-crop spraying was with Prestige XL at 

0.71 L/acre as early as when the plants 
were at 4 to 5-leaf-stage. 

• Hand weeding was done once as well. 

Harvest
Plots were harvested based on crop 
development and this was when the 

majority of the varieties were at the late-milk 
stage. Prior to harvest, plant height and canopy 
NDVI were taken. Also, visual assessments were 
done on plant lodging one day prior to harvest 
(1-9 scale where 1 = erect and 9 = completely 
flat). The three middle rows were harvested using 
a plot-type forage harvester on August 6. 
Forage samples for each variety were sent to 
A&L Laboratory in Ontario for quality analysis.
 
Results
Plant height
The spring triticale and soft white wheat tested 
showed greater differences in plant height (Table 
1), with triticale generally growing taller than soft 
white wheat. Overall, Taza triticale grew tallest 
with about 93 cm in height. This was followed 
by Bunker triticale with 86 cm in height. Alderon 
general-purpose wheat was the shortest with 
about 56 cm in height compared to 61-93 cm 
for other crop varieties tested here. 

Forage Dry Matter Yield
AAC Awesome soft white wheat produced the 
highest forage DM yield (6577 lbs/ac) and this 
was followed by AC Sadash soft white wheat 
(6121 lbs/ac) (Figure 1). The top 3 crop variet-
ies were all soft white wheat with 5977-6577 
lbs/ac forage DM yield. 
AAC Awesome is a new soft white wheat and 
has parentage partly from AC Sadash soft white 
wheat. AAC Awesome will be a replacement 
variety for Chiffon due to its higher yield and 
similar standability. 

Forage Quality (Table 2)
Crude protein (CP) of the forage varied from 9.86 
to 12.6% for the varieties tested here. Four of 
the varieties tested (AAC Paramount soft white 
wheat, AC Andrew soft white wheat, AC Sadash 

Peace  Country  Beef  & Forage Associat ion 2021  Research Report



29

soft white wheat, and Bunker triticale) had less 
than 11% CP. Others had 11% or more CP, indi-
cating that they conveniently had adequate CP 
for a lactating beef cow. However, all varieties will 
suffice for the 7% and 9% CP required respec-
tively for beef cows in mid- and late-pregnancy.
Forage Ca varied from 0.15 to 0.31% for the vari-
eties. The varieties were only mostly able to have 
enough Ca for a dry gestating beef cow (0.18% 
Ca) and no varieties could provide adequate Ca 
for beef cows with calves.  Only 2 (AB Stampeder 
triticale and Taza triticale) could provide suffi-
cient levels of P for a dry gestating beef cow that 
needs 0.16% P. The varieties all far exceeded the 
0.7% K required by mature beef cattle. All variet-
ies had low Na and Cu and all were inadequate 
for mature beef cattle. The requirement of 0.15% 
S was mostly met by the varieties. In general, no 
variety has been able to consistently meet the 
recommended levels of all minerals measured 
here at the same time. So, mineral supplemen-
tation would be required when feeding these 

varieties to beef cattle.

Conclusion
AAC Awesome soft white wheat produced the 
highest forage DM yield and also compared well 
with most soft white white and triticale in forage 
indicators analyzed here. Though dry and hot 
this summer (2021), with its higher forage DM 
yield, AAC Awesome soft white wheat has fur-
ther confirmed its ability to do well in the Peace 
Region. Previous trials have also indicated the 
potential of AAC Awesome soft white wheat for 
forage production. 
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Funded by the Canadian Agricultural Partnership 
(Government of Canada and Government of 
Alberta)
Oats and barley are important forage-type cereal 
crops grown in the Peace Country. The economic 
value of cereal forage depends on its yield and 
feeding value. In this study, 9 different varieties 
were tested for their yield and feeding value. 
Some parameters included in the study were 
crude protein, TDN, macronutrients, and micro-
nutrients. The varieties of oats tested in this study 
included: Haymaker, Oravena, and CDC SO-I. The 
varieties of barley tested included: AB Wrangler,  
Metcalf, AB Brewnet, AB Advantage, CDC Fraser, 
and Legacy. 

Objective: 
To identify oat and barley varieties with superior 
yield and quality, and to encourage the adoption 
of these varieties for production in the Peace 
Country Region. 

Methods
The study took place at the Fairview Research 
Farm on RR#35, MD of Fairview in the growing 
season of 2021. 
Site soil information from the surface soil (0-6” 
soil depth) before seeding: pH = 6.1, organic 
matter = 6.6% and electrical conductivity = 0.36 
(dS/m).
Site soil information from the surface soil (0-6” 
soil depth) before seeding: pH = 6.1, organic 
matter = 6.6% and electrical conductivity = 0.36 
(dS/m).
 Cropping history: The site had Liberty Link canola 
the year before this trial was established. Before 
seeding, the site (canola stubble) was tilled with 
a plot cultivator followed by harrowing. 

Experimental design and treatments: A random-
ized complete block design was used in four 
replications in small plots measuring 8 m x 1.14 
m. There were 0.65 m alleyways between plots 
and 2 m between replicates. 
The following 9 varieties listed in Table 1 were 
tested for silage/greenfeed production:
1. Haymaker - later maturing forage oat variety
2. Oravena - white milling oat
3. CDC SO-1 - feed or forage variety
4. AB Wrangler - 2-row barley variety
5. Metcalf - 2-row barley variety
6. AB Brewnet - 2-row barley variety
7. AB Advantage - 6-row forage barley variety
8. CDC Fraser - 2-row barley variety
9. Legacy - 6-row barley variety

Seeding
• Seeds were treated with Vibrance Quattro 

cereal seed treatment before seeding. 
• Target seeding rate was 300 plants/m2 

(27.8 plants/ft2). The target seeding rate 
calculation for the small plots was based 
on 1000 kernel weight, germination, plot 
area, and 5% mortality rate. 

• Seeding was carried out on May 26, 2021, 
with a 6-row Fabro plot drill equipped 
with disc-type openers on 23 cm row 
spacing. Seeding depth was 1". 

• Soil temperature at seeding was 13.4 °C. 

Fertility
Soil test results from 0-6” before seeding were 
used to determine fertilizer rates for N, P, K, and 
S. Fertilizer applied was 27 lbs/acre N, 38 lbs/acre 
P, 17 lbs/acre K, and 0 lbs/acre S (soil sufficient 

Comparing Barley and Oats for Silage
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in S, no extra S was needed).

Spraying
• A pre-emergent spray application was 

carried out with StartUp® herbicide. 
• In-crop spraying was with Prestige XL at 

0.71 L/acre as early as when the plants 
were at 4 to 5-leaf stage. 

• Hand weeding was done once as well. 

Results
All of the oat and barley plots performed similarly 
as indicated by the statistical analysis. There were 
no statistically significant differences between 
dry matter yield, total digestible nutrients (TDN), 
crude protein (CP), or relative feed value (RFV).
AB Wrangler barley produced the highest amount 
of DM yield on average, with 4765 lbs/acre. The 
three lowest-producing cereals on average were 
Legacy barley at 1562 lbs/acre, CDC SO-I oats at 
2557 lbs/acre, and AB Brewnet barley at 2651 
lbs/acre (Figure 1). 
The oat and barley varieties performed similarly 
in crude protein (CP) percent as indicated by the 
statistical analysis. Legacy barley produced the 
highest CP with an average of 14.3%, and AB 
Brewnet barley produced the lowest CP with an 
average of 11.1% (Figure 2). The CP in all treat-
ments tested was high enough to meet the CP 
requirements for dry gestating and lactating beef 
cows for all treatments which are recommended 
to be at 7-9% and 11% respectively. The CP 
requirements for growing and finishing calves 
are suggested to be at 12-14% which was met 
in CDC SO-I oats, CDC Fraser barley, Oravena 
oats, and Legacy barley. 
The main measure of energy in this report, which 
is TDN, is a useful measure to determine feed 
quality that the animal will be able to use as 
energy for feed digestion, core body functions, 

and activity requirements. The TDN (total digest-
ible nutrient) requirement for dry gestating cows 
(55-60%) was met in all of the treatments, and all 
treatments performed similarly (Figure 3). Metcalf 
barley (70.1%), CDC Fraser barley (73.9%), and 
Legacy barley (70.3%) had an average TDN 
higher than what is necessary to meet the min-
imum requirement suggested to grow and finish 
calves, which is 65-70%. 
The dry matter yield, protein content, and deter-
gent fibres are shown in Table 1 for the differ-
ent oat and barley varieties. They were all sim-
ilar with no statistically significant differences 
between the varieties. 
Acid detergent fibre (ADF) is a measurement of 
the least digestible plant components in forage. 
As ADF increases, digestibility decreases.  The 
ADF is sufficient in all of the barley and oat vari-
eties in this study. A goal is to have ADF lower 
than 35% in either legumes or grass forages. 
Neutral detergent fibre (NDF) is a measure of a 
feed or forage sample that is insoluble in neu-
tral detergent fibre. As NDF increases, dry mat-
ter intake will decrease and chewing activity will 
increase. NDF is a good measure of feed quality 
and plant maturity. The fibres that are measured 
with ADF and NDF are important as when these 
values decrease the ability of the rumen to break 
down the feed increases. 
The net energy for gain (NEG) was in the desir-
able range for growing and finishing calves (0.53-
1.37), and the NEG of oats and barley tested in 
this study ranged between 0.84 for AB Brewnet 
barley to 1.01 for CDC Fraser barley.   
The net energy for maintenance (NEM) was simi-
lar for all of the varieties of oats and barley in this 
study and provided enough NEM for dry gestat-
ing cows, lactating cows, and growing and fin-
ishing calves. The NEM ranged from 1.56-1.73. 
Table 2 shows the values of net energy for lacta-
tion (NEL), maintenance (NEM), and gain (NEG) 
for the CDC Haymaker, Oravena, AB Wrangler, 
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The minerals in the oats and barley performed 
similarly for all the oat and barley varieties (Table 
3). 
The calcium, phosphorus, potassium, and mag-
nesium requirements were met in all the treat-
ments for dry gestating cows.  
Sodium requirements were not met for CDC 
SO-I oats, AB Advantage, and Legacy barley 
which all had an average of 0.05%. The recom-
mended average requirement is a minimum of 
0.06%-0.08%. 
Table 3 shows some important minerals, relative 
feed value, and relative feed quality of the oat 
and barley varieties. 

Conclusion
When choosing oat and/or barley varieties to 
grow it is important to consider what the vari-
ety is being chosen for (e.g., greenfeed, silage, 
swath grazing, annual pasture, cocktail mixture). 
Some other things to consider when choosing 
what variety to include are lodging resistance, the 

end goal of the feed, and the type and life stage 
of the livestock that is being fed. Feed quality of 
oat and barley varieties can differ by year and 
growing conditions, it is recommended to get 
feed testing done to help determine the forage 
quality of the oats and barley. The forage testing 
may help with building a cost-effective supple-
ment to feed to livestock to fulfill their nutritional 
needs. Overall, in terms of forage DM yield, both 
AB Wrangler and Metcalf respectively ranked 
first and second.
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Funded by the Canadian Agricultural Partnership 
(Government of Canada and Government of 
Alberta)
Oats, rye, wheat, barley, and triticale are com-
mon cereals grown for feed. Adding winter and 
spring cereals together can allow for the har-
vest of the spring cereal, while also allowing for 
the regrowth of the winter cereal to be used as 
a winter pasture when perennial pastures are 
going dormant in the fall. These mixtures have 
the potential to add grazing days to the end of 
the growing season. The objective of this study 
was to identify forage yield and nutritional dif-
ferences between annual crop varieties and mix-
tures for livestock production.

Methods
Experimental Site: Fairview Research Farm 
(NW-5-82-3-W6M) on RR #35, MD of Fairview. 
Site soil information from the surface soil (0-6” 
soil depth) before seeding: pH = 6.1, organic 
matter = 6.6%, and electrical conductivity = 0.36 
(dS/m).
 Cropping history: The site had Liberty Link canola 
the year before this trial was established. Before 
seeding, the site (canola stubble) was tilled with 
a plot cultivator followed by harrowing. 
Experimental design and treatments: A random-
ized complete block design was used in four rep-
lications in small plots measuring 8 m x 1.14 m. 
We had 0.65 m alleyways between plots. 
 16 crop mixtures were analyzed and 5 mono-
crop varieties: Bobcat triticale, Metzger triticale, 
CDC Baler oat, Taza triticale, and CDC Austenson 
barley were used to determine forage yield or 
quality advantage of the mixtures. The varieties 
are listed below:

1. Bobcat triticale (winter)/Taza triticale (spring)
2. Bobcat triticale (winter)/CDC Austenson 

barley
3. Bobcat triticale (winter)/CDC Baler oats
4. Luoma triticale (winter)/Taza triticale (spring)
5. Luoma triticale (winter)/Bobcat triticale 

(winter)
6. Luoma triticale (winter)/CDC Austenson 

barley
7. Luoma triticale (winter)/CDC Baler oats
8. Metzger triticale (winter)/CDC Austenson 

barley
9. Metzger triticale (winter)/CDC Baler oats
10. Metzger triticale (winter)/Taza triticale (spring)
11. Prima fall rye/Taza triticale (spring)
12. Prima fall rye/CDC Austenson barley
13. Prima fall rye/CDC Baler oats
14. AAC Wildfire wheat (winter)/CDC Austenson 

barley 
15. AAC Wildfire wheat (winter)//Taza triticale 

(spring)
16. AAC Wildfire wheat (winter)//CDC Baler oats
17. Bobcat triticale (winter) monoculture
18. Metzger triticale (winter) monoculture
19. CDC Baler oat monoculture- forage oat 
20. Taza triticale (spring) monoculture
21. CDC Austenson barley monoculture- two-

row feed barley

Seeding
• Seeds were treated with Vibrance Quattro 

cereal seed treatment before seeding. 

Spring and Winter Cereal Mixtures for     
Forage Yield and Quality 
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• Target seeding rates were 75% for each of 
the cereal crops in a mixture. The 75% was 
based on:

1. 300 plants/m2 (27.8 plants/ft2) for oats 
and barley

2. 370 plants/m2 (34.3 plants/ft2) for spring 
triticale and winter wheat 

3. 250 plants/m2 (23.2 plants/ft2) for fall rye
4. The target seeding rate calculation for 

the small plots was based on 1000 ker-
nel weight, germination, plot area, and 
5% mortality rate. 

• Seeding was carried out on May 26, 2021, 
with a 6-row Fabro plot drill equipped with 
disc-type openers on 23 cm row spacing. 
Seeding depth was 1". 

• Soil temperature at seeding was 13.4 °C.
 
Fertility
Soil test results from 0-6” before seeding were 
used to determine fertilizer rates for N, P, K, and 
S.   Recommendations for balanced oat nutrition 
were 27 lbs/acre N, 38 lbs/acre P, 17 lbs/acre K, 
and 0 lbs/acre S (soil sufficient in S, no extra S 
was needed).

Spraying
• A pre-emergent spray application was 

carried out with StartUp® herbicide. 
• In-crop spraying was with Prestige XL at 

0.71 L/acre as early as when the plants 
were at 4 to 5-leaf stage. 

• Hand weeding was done once as well. 
 
Harvest
Plots were harvested based on crop development 
and this was when the majority of the spring 
cereals were in the appropriate growth stage 

for silage:
• Milk stage for mixtures with oats
• Soft-dough stage for mixtures with barley 
• Late milk stage for mixtures with spring 

triticale 
Prior to harvest, plant height and canopy NDVI 
was taken. Also, visual assessments were done 
on plant lodging one day prior to harvest (1-9 
scale where 1 = erect and 9 = completely flat). 
The three middle rows were harvested using a 
plot-type forage harvester on August 11. 
Forage samples for each variety were sent to 
A&L Laboratory in Ontario for quality analysis.

Results
Forage Dry Matter Yield 

The forage dry matter yield (lbs/acre) varied sig-
nificantly between the treatments. The high-
est yields were seen in the following 7 treat-
ments: Bobcat/CDC Austenson (2940 lbs/acre), 
Bobcat/CDC Baler (2702 lbs/acre), Luoma/
CDC Austenson (3516 lbs/acre), Prima/CDC 
Austenson (2459 lbs/acre), Prima/CDC Baler 
(3149 lbs/acre), AAC Wildfire/CDC Austenson 
(2696 lbs/acre), and CDC Baler (3217 lbs/acre). 
The previous mixtures with CDC Austenson all 
produced better yields than CDC Austenson as 
a monoculture (2092 lbs/acre). The performance 
of the monocultures was CDC Baler (3217 lbs/
acre) > CDC Austenson (2092 lbs/acre) > Taza 
(1346 lbs/acre) > Bobcat triticale (60 lbs/acre).

Crude protein

Crude protein (CP) is important in organ and 
immune function. 
Crude protein requirements differ depending on 
the life stage of cattle. The CP in the varieties 
and mixtures studied was different in the treat-
ments. The highest crude protein was in Bobcat 
triticale (22.63%), Luoma triticale/ Bobcat triticale 
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(23.17%), and Metzger triticale (24.28%). These 
treatments exceeded the crude protein content 
required for growing and finishing calves (12-
14%) and could lead to fast nutrient passage 
through the rumen resulting in loose manure if 
cattle are not fed a sufficient amount of carbo-
hydrates with the protein. All of the treatments 
exceeded the sufficient crude protein content 
for dry gestating cows and lactating cows. The 
lowest crude protein content was in the Luoma/
CDC Baler mixture coming in at a crude protein 
content of 11.15%. The only other variety/mix-
ture that had a crude protein content under 12% 
was AAC Wildfire/CDC Austenson which had a 
crude protein content of 11.78%. 
A common rule of thumb is 55-60-65 and 7-9-
11, for the percentages of TDN and crude pro-
tein, respectively, required by a beef cow in early, 
mid-, and late gestation. The crude protein and 
TDN of the different varieties/mixtures can be 
seen in Table 1.  

Total Digestible Nutrients
The Total Digestible Nutrients (TDN) is the sum 
of the digestible components of the feed. The 
TDN is recommended to be between 55-70% 
depending on the life stage of the animal. TDN 
helps to measure the energy available to live-
stock, and energy is one of the most important 
nutritional considerations in beef cattle produc-
tion in cold climates. 
In this study, the TDN in the varieties/mixtures 
differed, and they all exceeded the TDN require-
ments for dry gestating and lactating cows. 
The varieties/mixtures that exceeded the sug-
gested requirements for growing and finishing 
calves were: Bobcat triticale (73.8%), Bobcat/
CDC Austenson (73.6%), Luoma triticale/
Bobcat triticale (73.2%), Luoma/CDC Austenson 
(72.3%), Metzger triticale (76.4%), Metzger/
CDC Austenson (72.4%), Prima/CDC Austenson 
(71.1%), AAC Wildfire/CDC Austenson (72.7%), 

and Bobcat/Taza (70.1%). The rest of the vari-
eties were in the suggested ranges for fulfilling 
the suggested requirements for growing and 
finishing calves. 

Net Energy
The net energy for maintenance (NEM)  is recom-
mended to be between 1.08-2.29 for growing 
and finishing calves. The net energy for main-
tenance in the feed analysis suggested that all 
treatments would exceed the requirements for 
dry gestating cows and lactating cows, and be 
within the range for growing and finishing calves. 
The NEM ranged between 1.61 for Luoma/CDC 
Baler to 1.75 for Bobcat/CDC Austenson. 
The net energy for gains for all of the treatments 
differed and was in the range for growing and 
finishing calves, ranging from 0.89 for Luoma/
CDC Baler to 1.03 for Luoma/CDC Austenson 
and Bobcat/CDC Austenson. 

Nutrients
Calcium (Ca), phosphorus (P), potassium (K), 
magnesium (Mg), and sodium (Na), are all import-
ant macronutrients required in feeding livestock. 
Beef cattle require nutrients to support body 
maintenance, reproduction, lactation, and growth. 
The calcium was different in the varieties/mix-
tures tested (Table 2). All varieties met the cal-
cium requirements for dry gestating cows. The 
varieties that met and exceeded the requirements 
of calcium for growing and finishing calves were 
Bobcat Triticale (0.86%),  Luoma Triticale/Bobcat 
Triticale (0.79%), and Metzger Triticale (0.76%). 
The phosphorus was similar between the treat-
ments (Table 2) and all met the recommendations 
for phosphorus for dry gestating cows. None 
met the phosphorus requirements for growing 
and finishing calves. The varieties/mixtures that 
met the requirements for phosphorus in lactating 
cows were Bobcat Triticale (0.29%), Bobcat/CDC 
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Austenson (0.27%), Metzger/CDC Austenson 
(0.26%), and Prima/CDC Austenson (0.26%).
The potassium was different between the vari-
eties/mixtures (Table 2). The average potassium 
between all of the treatments was 1.56%. The 
potassium requirements for the life stages of cat-
tle range between 0.6% for growing and finishing 

cattle as well as dry gestating cows, and 0.7% 
for lactating cows. The average for all of the vari-
eties/mixtures as well as the actual values for all 
of the varieties/mixtures exceeded the potassium 
requirements for all of the life stages. The low-
est potassium content was in the monoculture 
of Taza triticale at 1.24% and the highest was in 
Bobcat Triticale (2.57%),  Luoma Triticale/ Bobcat 
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Triticale (2.33%), and Metzger Triticale (2.72%).
The magnesium content varied between treat-
ments, and ranged from 0.18-0.33% which 
would meet the requirements for growing and 
finishing calves and dry gestating cows. Thirteen 
varieties/mixtures met the magnesium require-
ments for lactating cows (0.2%) which can be 
seen in table 2. 
Sodium is often fed to cattle as a supplement. 
From these treatments, sodium supplementation 
should be considered for: Luoma Triticale/Bobcat 

Triticale (0.04%), Metzger Triticale (0.04%), and 
CDC Baler (0.04%) (Table 2). Ten varieties/mix-
tures met the sodium recommendations for 
lactating cows, and the rest met the minimum 
requirements for growing and finishing calves 
and dry gestating cows (0.06%). 

Conclusion
Feed is often one of the most expensive costs 
in beef cattle production. Protein, total digest-
ible nutrients, and minerals, as well as yield and 
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quality of feed are important factors in 
determining what to grow. The PCBFA 
recommends getting feed analysis 
done to maintain herd health and have 
a better understanding of consider-
ations to make when supplementing 
feed. 
The feed analysis in this study sug-
gests that Lumoa/CDC Austenson pro-
duced the highest forage dry matter 
yield (lbs/acre), while also producing 
sufficient protein, TDN, NEM, NEG, cal-
cium, and potassium for all life stages. 
Supplementation of phosphorus and 
sodium could be considered to meet 
the requirements for the different life 
stages of cattle. 

Peace  Country  Beef  & Forage Associat ion 2021  Research Report



42

Funded by the Canadian Agricultural Partnership 
(Government of Canada and Government of 
Alberta)

The use of annual crops for feed production offers 
livestock producers another cropping choice. 
Pulses such as peas and faba beans can improve 
the quality of the feed as well as improve soil 
quality. Cereals are often grown as suitable for-
age or feed in the Peace Country, however mix-
ing pulses with cereals may improve the forage 
quality (including more digestible organic mat-
ter) over cereals alone. Studies on intercropping 
systems or simple mixtures, especially for cereals 
and legumes, are becoming necessary to pro-
mote and increase the quality of forage suitable 
for ensiling and to adapt crop management to 
climate change (Iannucci et al., 2006). Cereal-
based forages contain mainly carbohydrates 
and often have a protein quality that is unsuit-
able for animal feed. Cereal–legume intercrops 
offer a viable option to improve forage yield and 
increase home-grown protein sources (Gill and 
Omokanye, 2013; Sadeghpoura et al., 2013; Anil 
et al., 1998]. It has been shown that the addition 
of legumes in mixtures with grasses improves 
the quality of the whole forage biomass, mainly 
the protein content, and increases the biodiver-
sity in contrast with cereal monoculture (Carr et 
al., 2004; Lithourgidis et al., 2007). 
This study examines forage yield and quality of 
pulse-cereal mixtures with pea and faba bean 
varieties. 

Methods
The trial was carried out at the Fairview Research 
Farm (NW-5-82-3-W6M) on RR #35, MD of 
Fairview.  The field soil information from the 

surface soil (0-6” soil depth) before seeding: 
pH = 6.1, organic matter = 6.6% and electrical 
conductivity = 0.36 (dS/m). The site had Liberty 
Link canola the year before this trial was estab-
lished. Before seeding, the site (canola stub-
ble) was tilled with a plot cultivator followed by 
harrowing. 
 A randomized complete block design was used 
in 4 replications in small plots measuring 8 m x 
1.14 m with 0.86 m alleyways between plots 
and 2 m between replicates. For this trial, we had 
24 treatments in total, consisting of 3 monocul-
ture spring cereal varieties and 21 pulse/cereal 
mixtures, which were analyzed for forage qual-
ity/ yield:
1. CDC Austenson monoculture - 2-row feed 

barley
2. CDC Baler monoculture - forage oat
3. Taza monoculture - spring triticale
4. CDC Austenson/CDC Meadow - 2-row feed 

barley/field pea
5. CDC Baler/CDC Meadow - forage oat/ field 

pea
6. Taza/CDC Meadow - spring triticale/ field pea
7. CDC Austenson/CDC Jasper - 2-row feed 

barley/forage field pea
8. CDC Baler/CDC Jasper - forage oat/forage 

field pea
9. Taza/CDC Jasper - spring triticale/forage field 

pea
10. CDC Austenson/Snowbird - 2-row feed bar-

ley/faba bean
11. CDC Baler/Snowbird - forage oat/faba bean
12. Taza/Snowbird - spring triticale/faba bean
13. CDC Austenson/DL Tesoro - 2-row feed bar-

ley/faba bean

Pulse/Cereal Mixtures for Greenfeed &        
Silage Production
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14. CDC Baler/DL Tesoro - forage oat/faba bean
15. Taza/DL Tesoro - spring triticale/ faba bean
16. CDC Austenson/Aberdeen - 2-row feed bar-

ley/yellow pea
17. CDC Baler/Aberdeen - forage oat/yellow pea
18. Taza/Aberdeen - spring triticale/yellow pea
19. CDC Austenson/DL Lacross - 2-row feed 

barley/forage pea
20. CDC Baler/DL Lacross - forage oat/forage pea
21. Taza/DL Lacross - spring triticale/forage pea
22. CDC Austenson/DL Delicious - 2-row feed 

barley/forage field pea
23. CDC Baler/DL Delicious - forage oat/forage 

field pea
24. Tyndal/DL Delicious - spring triticale/forage 

field pea

Results
Forage Dry Matter Yield
The forage dry matter yield differed significantly 
between the treatments. The highest yield was 
in the CDC Austenson barley and Snowbird faba 
bean mix at 2909 lbs/acre (Figure 1). The CDC 
Austenson barley and Snowbird faba bean mix 
yielded 248 lbs/acre more than the next highest 
mix which was CDC Austenson/CDC Meadow 
at 2661 lbs/acre. The lowest forage dry matter 
yield was in Taza/CDC Meadow (761 lbs/acre), 
and Taza/CDC Jasper (760.9 lbs/acre). Taza pro-
duced a higher forage dry matter yield as a sin-
gle variety compared to all of the mixes with 
Taza. The single varieties produced as follows: 
CDC Austenson (2487 lbs/acre)>Taza (1765 lbs/
acre)>CDC Baler (1651 lbs/acre). 
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Detergent Fibres
There are several ways to analyze feed for qual-
ity, Acid Detergent Fibre (ADF) and Neutral 
Detergent Fibre (NDF) are two measures to 
indicate quality. Both of these measures help to 

determine the fibre or total cell wall content of 
forage or feed. As ADF and NDF increase the 
quality of the feed decreases. The ADF and NDF 
differed between the varieties and mixtures. The 
ADF ranged between 23.93 (Taza/DL Tesoro 
mixture) and 32.45 (CDC Baler/Snowbird). Table 
1 shows ADF and NDF for the different varieties 
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and mixtures. 

Energy
Protein and energy are the two most important 
feeding considerations. Energy is directly related 
to total digestible nutrients (TDN). The TDN was 
different between the varieties/mixtures. The 
averages from the feed samples suggested that 
the requirements for energy were met for dry 
gestating cows in all of the treatments. The low-
est TDN was in Taza triticale at about 64%. All 
of the other varieties/mixtures met and exceeded 
the requirements of TDN for lactating cows and 
were within the requirements for growing and 
finishing calves.  

Crude Protein
The measure of crude protein does not differen-
tiate between available and non-available pro-
teins, however, it is still an important measure in 
determining feed quality available to livestock. 
The crude protein in this study fell between 
10.34% for CDC Austenson and 14.26% for 
Taza/CDC Jasper. All varieties and mixes had 
sufficient crude protein for dry gestating cows. 
Seven varieties/mixtures met the requirements 
for growing and finishing calves (12-14%) and 
they are shown in Table 1.  

Minerals
There are 17 minerals that are known to be of 
importance for the growth and development 
of cattle. There are 5 macronutrients that are 
needed in relatively large quantities, including 
Ca, P, Mg, K, and Na. 
The calcium requirements for growing and fin-
ishing calves were met and exceeded in the 
following 7 varieties/mixtures: Taza triticale/
CDC Meadow peas (0.64%), Taza triticale/CDC 
Jasper (0.61%), Taza triticale/DL Tesoro (0.83%), 
Taza triticale/Aberdeen peas (0.58%), and Taza 

triticale/DL Lacross (0.64%).  The phosphorus 
requirement for dry gestating cows was met 
in all of the varieties/mixtures and ranged from 
0.20% for Taza triticale to 0.27% for Taza trit-
icale/CDC Jasper. Two mixtures met the phos-
phorus requirements for lactating cows, Taza 
triticale/CDC Meadow (0.26%) and Taza triti-
cale/CDC Jasper (0.27%). None of the mixtures/
varieties met the phosphorus requirements for 
growing and finishing calves. 
The potassium content was met and exceeded 
in all of the varieties/mixtures for all life stages of 
cattle. The potassium content differed between 
the varieties/mixtures, and was lowest in Taza/
DL Tesoro at 0.73%. Table 2 shows the mineral 
contents of the varieties/mixtures.
The magnesium content for growing and finish-
ing calves and dry gestating cows was met in all 
varieties/mixtures. Taza triticale/CDC Meadow, 
Taza triticale/CDC Jasper, Taza triticale/DL Tesoro, 
Taza/Aberdeen, CDC Baler/DL Delicious, Tyndal/
DL Delicious met the requirements for magne-
sium in all life stages. 
Taza/Snowbird (0.02%) and Taza/DL Tesoro 
(0.04%) had the lowest sodium content in the 
varieties/mixtures analyzed; these mixtures did 
not have sufficient sodium. All of the other mix-
tures/varieties met the recommendations for 
growing and finishing calves and dry gestating 
cows. Seven mixtures/varieties met or exceeded 
the 0.1% recommended for sodium as seen in 
table 2.   

Conclusion 
Matching forage quality to time of year can be an 
important management tool to decrease costs of 
production and maintain herd health, by increas-
ing the quality of provided feed during lactation 
and growth of livestock and using lower qual-
ity feeds for maintenance during other times of 
the year. Feed testing is another management 
tool that can help with determining specific feed 
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requirements that will or will not be met by the 
feed and forage. 
The energy and protein requirements were met 
for dry gestating cows for all of the varieties and 
mixtures.
The mix of CDC Austenson/Snowbird produced 
the highest forage dry matter yield, it produced 

enough crude protein content, ADF, calcium, 
potassium, magnesium, and sodium for dry ges-
tating cows. 
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PCBFA has an ongoing project on the use of bio-
char in cropping systems, particularly in cano-
la-wheat rotation, at the Fairview Research Farm. 
The data will be available when the project is 
complete, and will compare biochar to other 
treatments including check. For now, we have 
prepared a literature review to help provide 
some information to producers on the practical 
aspects of incorporating biochar and compost 
in our fields. 
Deteriorating soil fertility and the concomitant 
decline in agricultural productivity are major con-
cerns in many parts of the world. Soil condition-
ers or amendments are important components of 
restoration events, particularly in soils with low 
organic material (Ohsowski et al., 2012). The use 
of amendments may improve the physiochem-
ical properties of the soil and increase soil bio-
diversity. Examples of soil conditioners are bio-
char, a carbon-rich residue from charred organic 
material widely used as a soil additive to improve 
soil nutrient status. It can alter physiochemical 
soil properties by directly releasing nutrients or 
indirectly altering plant available nutrient con-
centrations (Chan & Xu 2009). 

Need for a nutrient (organic) source
Using biochar as an amendment is logistically 
challenging because it contains a significant 
powder fraction that can become airborne in 
light wind during transportation or application 
(Husk and Major, 2011). Adding moisture to bio-
char to make a slurry can greatly reduce wind 
losses and then the slurry can be injected, incor-
porated, or top-dressed. Top dressed biochar 
applied to the surface of the soil can be eroded 
from steep slopes or even level areas after intense 

precipitation. To mitigate water erosion, biochar 
could be applied through injection, where bio-
char is applied below the soil surface at a specific 
spacing depth, or incorporated, where biochar 
is homogenized into the soil (Major et al., 2010). 
Slurries are usually prepared using biochar (at 
6 % v/v). Although incorporation is strictly an 
ex-situ remediation strategy, the injection could 
be applied in situ or possibly provide a less inten-
sive ex situ strategy that could reduce or elimi-
nate the need for periodic soil turning.
Pure biochar alone does not provide high amounts 
of nutrients in most cases and so biochar is usu-
ally mixed with compost which can serve as a 
sustainable source of nutrients. Compost has 
been used as a solitary soil amendment and 
has been shown to have ameliorative effects on 
soils in agricultural and mine restoration projects 
and trials. Incorporation of biochar-compost into 
poor soil is considered a promising approach to 
produce a substrate like the well-known black-
earth-like and highly fertile terra preta soils in 
Amazonia, Columbia (Liu et al., 2012)

Incorporation or injection?
The ease of application of amendments needs 
to be considered to increase adoption rates with 
producers. Soil biophysical and chemical proper-
ties are thought to be influenced by the method 
of application of amendments (Agegnehu et al., 
2015). In a plant plug and seed application trial, 
compost and biochar were incorporated through 
hand raking into the upper 6 cm of the substrate 
(Ohsowski et al., 2017). In another co-amend-
ment field experiment, biochar and compost were 
applied to 10 cm soil depth (Liu et al., 2012). 
Incorporation seems to be the most used method 

Brief Literature Review: Co-amending Soils 
with Multiple Soil Conditioners: Practical 
Aspects of Incorporating Biochar & Compost 
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of applying amendments and this is supported 
by evidence from Northern Prairie land farm sites 
where incorporation was found to be better than 
injection in field trials (Karppinen et al., 2017).
Co-amendment is more beneficial to depleted soils

There have been variable results obtained on soil 
properties and plant growth when co-amend-
ing soils with multiple conditioners. Synergism 
and consequently larger responses in plants 
have been observed in co-amending and this 
is explained by the fact that as shortfalls in one 
amendment may be compensated for by the 
activity of another (Fischer and Glaser, 2012). 
This is evident when biochar and compost are 
combined, the nutrient-sequestering capacity 
of biochar may be beneficial to plants growing 
in soils at risk of leaching (Schulz et al., 2013). 
Though biochar and compost co-amendments 
are more effective than single amendments, it 
has also been highlighted that the benefits of 
co-amending are more evident in harsh edaphic 
conditions such as in post-mine sites and that 
under less extreme conditions, plants may gain 
less from co-amendments (Ohsowski et al., 
2012).

Application rates of biochar and compost
Optimizing biochar systems in terms of ratios 
between biochar and organic fertilizer addition 
is very important. Varying rates have been used 
in some of the trials on co-amendment with bio-
char and compost. Biochar was applied at rates 
of 5 or 10 t ha-1 and compost at the rates of 10 
or 20 t ha-1 in an Australian study on very poor 
ferrosol soils (Agegnehu et al., 2015). In field 
experiments in Northern Germany, compost was 
applied at 32.5 Mg d.m. ha-1 while biochar was 
applied at 5 to 20 Mg d.m. ha-1 (Liu et al., 2012). 
In a Southern Ontario co-amendment trial using 
biochar and compost, two industrial feasible bio-
char rates (5 t ha-1 and 10 t ha-1) for the plug 
plant trial and 6 rates ranging from 0 to 40 t 

ha-1 were used in the seed application trial. For 
compost application rates, one industrial feasi-
ble composite rate of 20 t ha-1 was employed 
and six rates ranging from 0 to 40 t ha-1 were 
used for the seed application trial (Ohsowski 
et al., 2012). It has been recommended that a 
high (20 Mg d.m. ha-1) application rate for bio-
char be used to obtain appreciable soil organic 
matter levels and agronomic performance (Liu 
et al., 2012). According to Amlinger et al. 2007, 
the average SOM demand of agriculturally used 
soils can be met by applying 7 -10 Mg (dry mat-
ter) compost ha-1 a-1. 

Compost type
The type of compost used as co-amendments 
vary in the literature. In the Northern Germany 
study mentioned above, the compost was made 
up of 50% green waste, 35% chopped wood and 
15% soil with woody debris (Liu et al., 2012).  
In the Australian study, compost was produced 
from a mix of bagasse, poultry litter and municipal 
waste (Agegnehu et al., 2015). For the Southern 
Ontario study, the compost was derived from 
municipal lawn and leaf urban waste (Ohsowski 
et al., 2012).
Compost for amendments is generally made up 
of either mature, immature, or fresh material. 
Mature composts increase SOM much better 
than fresh and immature composts due to their 
higher level of stable C. The compost types avail-
able commercially are mostly mature composts. 

Conclusion
The addition of compost to biochar mimics the 
process that got the terra petra soils to be formed 
thousands of years ago. In this process, nutrient 
incorporation (addition of compost) and even 
microbial activity (such as the addition of AMF) 
were key factors. To obtain optimal results the 
method of co-amendment and the dosage of 
the incorporation of co-amendments are both 
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important factors. 
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This project explores the biological, economic, 
and ecosystems benefits of perennial forage 
mixtures (legume-based) by tracing the con-
ceptual development of the ecological theo-
ries of competition, complementarity, resource 
capture, and plant interaction. Producers are 
now aware that grass-legume mixes are fun-
damental to increasing forage yield and profit/
acre.  Of great importance is the availability of 
newer non-bloating legume varieties, in particu-
lar sainfoin, birdsfoot trefoil, and cicer milkvetch.  
In terms of environmental services and biodi-
versity (above and below soil surface), legume 
yield in a grass-legume mixture is the main driver 
for large N inputs by symbiotic N2 fixation (an 
important contribution to more environmental-
ly-friendly and resource-efficient agricultural sys-
tems). The objective of this project is to investi-
gate and quantify the effects of species richness 
and evenness of grass-legume mixtures on for-
age production, yield persistence, and quality as 
well as the provision of ecosystem services and 
benefit/cost analysis.

Methods
In 2020, a perennial forage evaluation trial was 
established at the Fairview Research Farm in 
Fairview. The field had a history of several years 
of wheat-canola rotation. The treatments have 

been arranged in a randomized complete block 
design with four replications. The treatments 
consisted of six simple grass-legume (1:1) and 
18 complex diverse perennial forage species 
(i.e.: 3 or more grass-legume) mixtures (Table 
1). In addition, there were pure stands of peren-
nial grasses (5) which were used for compari-
sons. The grass species were wheat grasses (kirk 
crested wheatgrass and Greenleaf pubescent), 
orchard grass, timothy grass, and fleet meadow 
bromegrass (Table 1).
Before seeding in 2020, initial baseline surface 
soil characteristics (including chemical analy-
sis, wet aggregation, soil biological assessment, 
compaction, and infiltration) were determined.
Seeding rates for treatments were calculated 
based on normal seeding rate recommendations. 
The plot size is 2 m wide by 8 m in length. The 
legume seeds were inoculated. All grasses and 
legumes were seeded at a depth of 1.3 cm (0.5 
inches) on 26 June 2020 with a 6-row Fabro 
plot drill equipped with disc-type openers at 9” 
row spacing. In the establishment year (2020) 
and first production year (2021), the plots were 
sprayed with Basagran Forte at 4.05 mL ha-1 
for in-crop weed control. Additionally, dandeli-
ons, and volunteer wheat and canola were occa-
sionally handpicked.
In the year 2021 (the first production year), forage 
DM yield was determined and forage samples 
were analyzed for feed quality at A&L Canada 
Laboratory (London, Ontario).

Preliminary Results
The mean forage DMY in the first year (2021) of 
production varied from 0.7 Mg ha-1 to 2.4 Mg 

Progress Report on The Forage Production 
and Quality Potential and Ecosystem   
Functions of Perennial Forage Mixes
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ha-1 (Table 2). Mixes 14 and 17 recorded the 
highest forage DMY, 2.4 Mg ha-1 and 2.4 Mg 
ha-1, respectively. In general, the majority of the 
complex mixtures (i.e., 3 or more grass/legume 
combinations) obtained greater DMY over simple 
mixtures (i.e., 1-grass plus 1-legume). The results 
from the first year of production in the present 
study reported here indicate that complexity of 
forage stands considerably improves yield. 
Conversely, the mean dry matter yield of mono-
culture grass stands within the treatments varied 
from 0.7 Mg ha-1 to 1.5 Mg ha-1. Fleet meadow 
bromegrass recorded the lowest (0.7 Mg ha-1), 
while Greenleaf pubescent wheatgrass produced 
the highest (1.5 Mg ha-1). Most mixtures out 
yielded all the monoculture stands of grasses 
present in the treatments.
It was also observed that the majority of the 
mixtures with a higher percentage of legumes 
recorded lower %NDF as compared to grasses. 
Generally, this is because legumes have a greater 
degree of lignification than grasses.
Water use efficiency (WUE) is described by 
many studies as how plants make adequate 
use of water to optimize photosynthesis while 

minimizing its loss. The average WUE of peren-
nial mixtures and monoculture grasses during the 
first year for biomass production was significantly 
different among the treatments. Additionally, a 
significant difference was observed for crude 
protein (CP) WUE (Table 2). Within the treat-
ments, WUE for both biomass and CP was high-
est for Mix 14 - a mixture heavily dominated by 
legumes. Pure stands of grasses produced the 
least WUE. 

Future Plans
In 2022 and 2023, measurements of forage yield, 
feed quality, and water use efficiency will con-
tinue. The future plan for the trial will include 
the estimation of nitrogen fixation by legumes 
and transfer to the neighbouring grasses under 
perennial forage mixtures. The impacts of peren-
nial forage species diversity on soil health will 
also be investigated. A detailed economic anal-
ysis will be carried out. An integrated approach 
will be used to assess the treatments using 
multivariate analysis with appropriate statisti-
cal software. 
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A total of 30 forage grasses was established 
at the Fairview Research Farm in June 2020. 
The grasses were seeded onto a field that had 
a wheat-canola rotation for several years. The 
forage grasses were all seeded according to 
the Alberta Agriculture & Forestry seeding rate 
recommendations.  

Results and Implications
Forage DM yield

The forage DM yield varied from 3036-7872 
lbs/acre in the first production year following 
seeding/establishment (Table 1). The highest 
forage DM yield of 7872 lbs/acre was produced 
by perennial cereal rye ACE-1, followed by Rival 
reed canary grass with 5770 lbs/acre and then 
Milkway tall fescue with 4976 lbs/acre. In total, 
14 grasses were able to produce 2 tons or more 
DM yield/acre. The perennial cereal ACE-1 out-
yielded other grasses by 2102-4836 lbs/acre 
forage DM yield.
ACE-1 perennial cereal rye was developed by 
the Agriculture and Agri-Food Canada Research 
Centre, Lethbridge, Alberta. It was developed 
for silage and greenfeed. According to Dr. Surya 
Acharya, ACE-1 is easy to establish, competes 
well with weeds, grows early in spring, produces 
more biomass than barley and fall rye under dry-
land and irrigated conditions, but produces less 
seed than high-yielding fall rye cultivars. 
Forage Quality
Crude protein – The CP varied from 10.5-13.8% 
for the grasses tested. The grasses generally met 
the 11% CP needed by mature beef cattle. Eleven 
(11) grasses had over 12% CP, which means that 
these grasses were able to provide sufficient CP 

for growing and finishing beef calves.  
TDN – The lowest TDN was obtained for Fojtan 
festulolium with 50.9% CP, while KY Early tim-
othy produced the highest TDN with 62.3%. 
Only 7 grasses seemed to fall short of conve-
niently meeting the TDN requirements of a dry 
gestating beef cow (55% TDN). Only 3 grasses 
(AC Knowles hybrid brome, Courtney tall fescue 
and KY Early timothy) were able to conveniently 
provide the 60% TDN needed by a beef cow in 
mid and late pregnancy. 
Minerals
Ca: 0.43-1.06% - The Ca content was generally 
high for the grasses tested. All grasses could pro-
vide adequate Ca for mature beef cattle. 
P: 0.08-0.17%. The P content of the grasses 
tested was generally low. Only Courtney tall fes-
cue, intermediate wheatgrasses, Merlin festulo-
lium, and Rival reed canary grass could provide 
sufficient P for mature beef cattle.
K: 0.92-2.35%. All exceeded the 0.60% needed 
by a dry gestating beef cow and the 0.70% 
required by a lactating beef cow. 
Mg: 0.10-0.2. The grasses were within the 0.12-
0.2% Mg required for mature beef cows from 
pregnancy to a nursing state. 
Na: 0.01-0.02%. All grasses fell short of the 
minimum 0.06% recommended for mature beef 
cattle.
Conclusion
With 2021 being a very dry and hot summer, 
both perennial cereal rye ACE-1 and Rival reed 
canary grass were still able to produce a good 
amount of forage and out yielded the rest of the 
grasses by a wide margin. 

Forage Yield and Quality of 30 Perennial 
Grasses Under Dry and Hot Weather   
Conditions
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Several new forage pea varieties have been 
released in recent years. Assessing these vari-
eties for their forage potential along with other 
forage-type pulse crops which producers cur-
rently use or have an interest in using will provide 
information on the viability of these forage-type 
pulse crops in the Peace Country.

Methods
The trial was conducted at the PCBFA’s Research 
Farm (NW-5-82-3W6M) on RR 35, MD of 
Fairview, AB. The previous crop at the site was 
canola. Before seeding the site was disced and 
harrowed and later pre-pass sprayed with gly-
phosate at 1.0L/acre. Soil analysis carried out 
in the fall of 2020 from 0-6” soil depth showed 
an organic content of 6.6%, a pH of 6.1, and an 
electrical conductivity of 0.36ds/m.
The trial was set up as a randomized complete 
block design with 4 replications of the following 
2 faba bean and 11 pea varieties:
1. Snowbird Faba Bean
2. Fabelle Faba Bean
3. 40-10 Peas (Old Phoenix Peas)
4. CDC Blazer Peas
5. AAC Liscard Peas
6. Goldeye Peas
7. DL Delicious Peas
8. AAC Profit Peas
9. CDC 219-16 Peas
10. Horizon Peas
11. DL Lacross Peas
12. CDC Leroy Peas

13. CDC Horizon Peas
The following practices were carried out:
1. Seeding date was on May 27, 2021, with a 

Fabro plot drill equipped with disc-type open-
ers on 9” row spacing and a mid-row bander 
for fertilizer.

2. Six rows that were 8 m long were sown per 
plot.

3. Seeding depth was 1.0”. Fertility was 50 lbs/
acre of MAP

4. Peas were seeded at a full seeding rate of 90 
seeds per sq. m

5. Peas were inoculated with granular pea rhi-
zobium inoculant before seeding.

6. Pre-emergent herbicide application was with 
StartUP a few days after seeding. In-crop 
weed control measure was done with 
Basagran Forte herbicide.

7. Harvesting for forage was done when the 
majority were at R5 (beginning maturity) – 
R6 (mid-maturity) pea growth stage.

Results and Implications
Plant height and plant counts did not vary signifi-
cantly (data not shown) between pulse species 
and varieties. The forage dry matter yield ranged 
from 0.8 tonnes – 1.5 tonnes/acre and also did not 
vary significantly between pulse species and vari-
eties. These yields compare very poorly with the 
average of 6.2 tonnes/acre obtained the previous 
year at the same site and find an explanation for 
the drought conditions that were observed in the 
Canadian Prairies for 2021. 
The CP contents of pulse varieties ranged 
between 15.1 and 20.9% and varied significantly 
between the pulse crop species and varieties, 

Evaluating Forage-Type Pulse Crop Varieties 
for Forage Potential
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with the two Faba beans varieties producing very 
high CP values. Also, the average of 17.3 % CP 
compares favourably with 14.1% obtained at 
the same site the previous year. Fibre contents 
(ADF 23.9 – 34.0 %) and NDF (26.3 – 41.0 %) 
varied significantly between pulse crop species 
and varieties. Energy (TDN) values were quite 
high and averaged 66.0% compared to 59.0% 
the previous year and will meet the requirements 
of growing beef cattle stock. 
Generally, drought-induced stress accelerates 
plant maturation in annual and perennial forage 
legumes with attending decrease in forage value, 
but it remains unclear here why these pulse spe-
cies and varieties did not conform to this trend. 
The macro mineral content of forage species 
ranged (Ca: 1.12 -1.37%), (P: 0.19 – 0.25%), 
(Mg: 0.38 – 0.55%), (K: 1.04 – 1.59%), (Na: 0.03 
– 0.22%) and varied significantly amongst for-
age species and varieties. The average values 
for the macro minerals were generally higher 
than those obtained for the same varieties at 
the same site in the previous year. For all macro 
minerals analyzed, only P may need supplemen-
tation for growing and lactating beef stock. The 
micro minerals varied significantly between the 
pulse species and varieties, but average values 

were remarkably higher (Zn: 75 vs 29.5ppm), 
(Cu: 17.6 vs 2.9ppm), (Mn: 134 vs 36ppm) and 
(Fe: 2736 vs 267ppm) than values obtained from 
the same species and varieties and site the pre-
vious year. Just like for macro indices of intake 
and digestibility above, drought seems to have 
resulted in an increase in micro and macro min-
erals. The usual shortfall in Cu observed in most 
Peace Region forages was not evident in the 
results for this year.

Conclusion
The drought conditions observed in the Canadian 
Prairies seem to have negatively impacted dry 
matter yields but not forage quality indica-
tors. CP, fibre, and energy contents, as well as 
macro and micro mineral contents, were gener-
ally higher than values obtained from the same 
pulse species and varieties grown at the same 
site in the previous year. No variety consistently 
distinguished itself over the two planting sea-
sons (2020 and 2021) in terms of DM yield. More 
data from the subsequent growing season(s) will 
be required to determine which varieties can be 
recommended to PC producers in terms of DM 
yield and quality attributes.
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Enhanced Grain Production in Forage-Type 
Barley via Plant Growth Regulator Applied at 
Stem Elongation Growth Stage
Funded by the Canadian Agricultural Partnership 
(Government of Canada and Government of 
Alberta) and Results Driven Agriculture Research 
(RDAR)
Hail and strong winds often seen in different 
parts of the Peace Country during the growing 
season can lead to heavy lodging of cereal crops. 
Forage-type barley varieties are usually taller 
than other barley types and can have increased 
lodging in the crop. When lodging occurs at 
pre-anthesis, before the opening of the flower, 
or during early grain filling it can decrease grain 
yield considerably. Lodging also increases the 
amount of time and energy needed for combin-
ing and drying which can decrease overall eco-
nomic profitability. Saving seeds from forage 
type barley varieties is more challenging when 
lodged. Plant Growth Regulators (PGRs) are used 
to shorten stems and thereby increase lodging 
resistance to save seeds for future forage bar-
ley generations. 
AB Advantage (a new variety of forage barley) 
and CDC Maverick were used in this study to 
determine the effects of applying Moddus (a plant 
growth regulator) at the BBCH 30-32 stage of 
forage barley. Two seeding rates were used: one 
at 300 seeds/sq m (the recommended seeding 
rate), and one at 400 seeds/sq or 133% of the 
recommended seeding rate.

Methods
The trial was conducted at PCBFA’s Research 
Farm (NW-5-82-3W6M) on RR 35, MD of 
Fairview, AB. The previous crop at the site was 
canola. Before seeding the site was disced 
and harrowed and later pre-pass sprayed with 

glyphosate at 1.0L/acre. Soil analysis carried out 
in the fall of 2020 from 0-6” soil depth showed 
an organic content of 6.6%, a pH of 6.1, and an 
electrical conductivity of 0.36ds/m.
The treatments, which were replicated four 
times in a complete block design, consisted of 
the following:
Forage barley varieties (2): 
1. CDC Maverick
2. AB Advantage

Seeding Rates (2):
1. 300 seeds/sq m (recommended seeding rate)
2. 400 seeds/sq m (133% of recommended 

seeding rate)
The control consisted of each barley variety 
seeded at 300 seeds/sq m.
CDC Maverick is a two-row forage barley with 
smooth awns and CDC Cowboy parentage. It 
has high forage yield potential, and very large 
plump grain with high test weight.
AB Advantage (SR16511) is a six-row smooth-
awned feed and forage barley with high grain 
yield and good agronomic performance.
Plots were seeded on May 26, 2021. The soil 
temperature at seeding was 9.6 degrees Celsius. 
We applied a fertilizer blend of NPKS at 244 lbs/
acre at seeding between rows (mid-row band-
ing). Seeding depth was 1”. 

Spraying: 
Pre-emergent with glyphosate, in crop Prestige 
XL 810 mL/acre. 
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Plots were combine harvested for grain on 
September 17, 2021 and analyzed for grain yield 
and crude protein content. 

Results
Table 1 shows the grain yield in bushels per acre, 
thousand kernel weight in grams per 1000 ker-
nels, bushel weight in pounds, and percent crude 
protein for the different treatments; not using and 
using plant growth regulators and using 100% 
and 133% of the recommended seeding rates 
in the small plot trials in Fairview.
The grain yield for both AB Advantage and 
Maverick barley were the highest at the rec-
ommended seeding rate of 300 seeds/sq m. 
AB Advantage yielded 46.6 bushels/acre and 
Maverick yielded 41.6 bushels/acre. Maverick 
had a poorer yield at 34.1 bushels/acre when no 

Moddus was applied compared to with the PGR.  
CDC Maverick had an average crude protein con-
tent between 16.4-16.5% dry and AB Advantage 
had a crude protein that ranged from 14.4-14.8%.

Conclusion
The 2021 yields from the different treatments 
indicate that the plant growth regulator may 
have slightly differing effects based on the vari-
ety of barley. The year was very dry, so all the 
treatments were generally affected and unable 
to express their full potential in terms of growth 
(height) and grain yield. Though, CDC Maverick 
was slightly taller than AB Advantage barley, 
and the control treatments generally grew taller 
than Moddus applied treatments, no lodging was 
observed in any of the treatments.
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Cover crop cocktails are mixtures of three or more 
cover crop species that allow producers to diver-
sify the benefits received from the crop, and meet 
various management goals. Cover crop mixtures 
(cocktails) can provide a great quality forage live-
stock. Cocktails also offer the potential to improve 
soil health and a decreased need for fertilizers. 
They can also provide several ecosystem ser-
vices, including weed control and increased ben-
eficial insect activities. 
In the Peace Region, pre-mixed cocktails are 
available on the market for producers to select 
from. Producers also make their own cocktails, 
sometimes in consultation with PCBFA. The 
objective of this trial is to examine the perfor-
mance of some commercial cocktails and pro-
ducer mixed cocktails against both CDC Maverick 
barley and CDC Haymaker oat monocrops.

Methods
This study was carried out at the Fairview 
Research Farm (NW-5-82-3-W6M) on RR35, 
MD of Fairview.
Canola was seeded the year before. Land culti-
vation before seeding consisted of discing and 
harrowing. A pre-pass spray was done with gly-
phosate at 1.0L/acre. Soil analysis carried out 
in the fall of 2020 from 0-6” soil depth showed 
an organic content of 6.6%, a pH of 6.1, and an 
electrical conductivity of 0.36ds/m.

The study used a randomized complete block 
design with 4 replications and 11 different treat-
ments were used: 6 multispecies cover crop cock-
tail samples from producers in the region (Clay 
Armstrong, Garth Shaw, Allan McLachlan, John 
Prinse, and Garry These), 3 common commer-
cial cocktails, and 2 cereal monocultures as the 
control.
Producer Mix 1: Haymaker oats, Amarillo peas, 
Berseem clover, Tetra Brand annual ryegrass, 
Hairy vetch.
Producer Mix 2: Morgan oats, Hairy vetch, 
Horizon peas, Proso millet, Phacelia, Hercules 
turnip, Inka Marrowstem Kale.
Producer Mix 3: Hairy vetch, Hercules turnip, 
forage turnip, collards, kale, Berseem clover, 
Phacelia, Haymaker oats, Maverick barley.
Producer Mix 4: Crimson Clover, annual rye-
grass, Graza forage radish, hairy vetch, Hunter 
leaf turnip, Winfred/Goliath, CDC Maverick bar-
ley, Goldeye forage peas.
Producer Mix 5: Horizon forage peas, CDC 
Maverick barley, CDC Haymaker oats, hairy vetch, 
Barkant turnip, tillage radish.
Producer Mix 6: Winfred forage brassica, purple 
top turnip, Barkant turnip, CDC Maverick barley, 
Goldeye forage peas.
Commercial Mix 1: Imperial Seed TG Extend 
(Melquatro Italian ryegrass, Japanese millet, 
Ebena Brand common vetch, Golden german 
millet, Finito Brand turnip rape, Akela Brand for-
age rape, H.O. Brand crimson clover, Winner 
Brand berseem clover).
Commercial Mix 2: Pick Seed Annual ForagePro 
(kale, tillage radish, common annual ryegrass, 

Side-by-Side Assessments of Commercial & 
Producer Cover Crop Mixtures (Cocktails) for 
Livestock Production & Ecosystem Services
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crown millet, crimson clover, forage turnip, hairy 
vetch).
Commercial Mix 3: Performa Concentrate mix-
ture (Impact forage collards, Premier kale, Frosty 
berseem clover, Kentucky Pride crimson clover, 
Purple Bounty hairy vetch, Meroa Italian ryegrass, 
Spring Green festulolium) + CDC Haymaker oats 
+ Goldeye forage peas.
CDC Maverick Barley monocrop (control 1)
CDC Haymaker Oats monocrop (control 2)
The seed in each cocktail mixture was weighed 
and mixed in an envelope prior to seeding. The 
legumes were inoculated at seeding. 
The site was seeded May 27, 2021 using a Fabro 
plot drill with disc-type openers on 9” row spac-
ing at a 1” depth with a soil temperature of 9.6 
degrees Celsius. Six rows of 8-metre-long plots 
were sown using mixed row seeding. 
No fertilizer was used. 
Spraying: The cocktail mixes were harvested 
August 11, 2021, and analyzed for forage qual-
ity and quantity.

Results
CDC Maverick Barley monocrop (2129 lbs/acre), 
Producer Mix 5 (1577 lbs/acre), and Producer 
Mix 6 (1392 lbs/acre) yielded significantly higher 
forage dry matter than the other treatments. 
The average forage dry matter yield for all of 
the treatments in this study was 1092 lbs/acre. 
The forage dry matter yield was generally low 
because of the dry year.
All treatments provided adequate crude protein 
content for growing and finishing calves, dry 
gestating cows, and lactating cows. The crude 
protein content in the treatments ranged from 
12.5%-16.9%. CDC Maverick Barley monocrop 
(12.5%), Producer Mix 6 (13.3%), and Producer 
Mix 5 (14%), had significantly lower crude pro-
tein compared to the other treatments. 

The total digestible nutrients (TDN) were not sig-
nificantly different between the treatments and 
ranged from 58.5%-65.7%. The TDN was ade-
quate for dry gestating cows in all treatments. 
Net energy for lactation, maintenance, and gains 
was similar between all treatments. 
There were no significant differences in soil 
health compared to the baseline of organic mat-
ter, nitrate nitrogen, ammonia, and estimated 
nitrogen release taken at the Fairview site. 
Commercial Mix 2 (Pick Seed Annual ForagePro) 
had the largest difference compared with the 
baseline with the ammonia, which increased 
from the baseline of 6.5 to 12. 

Conclusion
Overall, all mixtures and monocrops would pro-
vide adequate levels of crude protein and energy 
for dry gestating beef cows. In general, the dry 
weather negatively impacted the forage dry mat-
ter yield. The highest dry matter yields were in 
the monocrop of CDC Maverick Barley monocrop, 
Producer Mix 5, and Producer Mix 6.  
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A variety of biostimulants are now available on 
the market, with producers asking questions 
about their effectiveness and relying on produc-
er-run, unbiased applied research and extension 
groups like the Peace Country Beef and Forage 
Association (PCBFA) to provide them with reli-
able, relevant, and local data. Spring wheat and 
canola cropping systems are the most domi-
nant in western Canada crop rotations, with 
annual acreages of more than 16 and 20 million 
(Statistics Canada, 2021). We tested a variety of 
biostimulants (biochar, humalite) and micronutri-
ents (foliar applied micronutrients, Ecotea seed 
treatment and Ecotea Foliar Fertilizer, Penergetic 
Seed Treatment and Penergetic Foliar Fertilizer) 
on yield and grain quality attributes of wheat 
and canola grain.

What we did 
Table 1 summarizes the experimental setup and 
various cultural practices that were undertaken 
for this trial at our Fairview Research Farm (RR 
35), Fairview, AB.
Land cultivation before seeding consisted of disc-
ing and harrowing. A pre-pass spray was done 
with glyphosate at 1.0L/acre. Soil analysis car-
ried out in the fall of 2020 from 0-6” soil depth 
showed an organic content of 6.6%, a pH of 6.1, 
and an electrical conductivity of 0.36ds/m.

What we observed and possible 
explanation
Results obtained testing the biostimulant and 
micronutrients on canola and wheat are shown 
on Tables 2 and 3 respectively. Canola and wheat 
grain yields and grain attributes were not signifi-
cantly affected by the products. For canola, an 
increase in NDVI measurements was observed 
as the growing season progressed (Figure 1). 
The NDVI readings did not differ significantly 
between treatments for both canola and wheat 
(results not shown). Soil moisture (Figure 2) was 
observed to decrease as the growing season 
progressed. Also, there were considerable soil 
temperature fluctuations in canola plots as seen 
in Figure 3. The drought conditions that char-
acterised most of the Canadian prairies in 2021 
with more than 2°C air temperature units above 
and 72 mm lower precipitation units compared 
to long term averages might have prevented 
plants achieving their full potential. Both canola 
and wheat grain yields were just about a fifth and 
a quarter, respectively of expected yields. Also, 
both grains (canola 28.8%) and wheat (21.0%) 
had relatively high CP contents.

What next?
It is evident from the data that the tested biostim-
ulants and micronutrients had little or no effect 
on canola and wheat grain yields and attributes. 
This may be due to the water and temperature 
stress that plants were subjected to during the 
growing season which evidently reduced grain 
yields. It will be important to continue the trial in 
a more normal year to measure potential bene-
fits of supplements

Effect of Biostimulants and Micronutrients 
on Yield and Grain Characteristics of Wheat 
and Canola
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Funders: Funded by the Canadian Agricultural 
Partnership (Government of Canada and 
Government of Alberta) & Results Driven 
Agriculture Research (RDAR)

Due to changing climatic conditions, warmer 
season crops such as corn are an attractive 
option to Prairie beef producers for both silage 
production and grazing. Grazing corn can 
potentially extend the grazing season into the 
fall and winter months and thus reduce winter 
feeding costs, which are the main contributor 
to the overall production cost for beef cattle oper-
ations in the Canadian prairies. Corn can stand 
above the snow, is able to resist lodging, has 
minimal leaf loss, and can provide a windbreak 
for cattle. As a forage crop, it is high yielding and 
has low fibre levels and consequently high feed 
intake and digestibility. 
The corn heat unit (CHU) provides an indexing 
system to assist farmers to select the most suit-
able corn hybrids for their area. A hybrid with a 
higher CHU rating than the local conditions pro-
vide will not have time to reach maturity before 
it is harvested or frozen, and will contain more 
fibre, more moisture, fewer cobs, and less starch 
than ideal. It will also be less palatable and nutri-
tious, whether harvested for silage or left for 
grazing. On average, 150-200 fewer CHUs are 
required for grazing or silage corn to reach 65 
percent whole moisture (35% dry matter) as 
compared to grain corn. In the Peace, the long-
term average CHUs during the growing season 
can be quite close to the minimum CHU rating 
of available hybrids. Therefore, it is important to 
continuously assess the suitability of new corn 
hybrids to our unique agroecology. 

Materials and Methods

The trial took place at Mark Pellerin’s farm in 
DeBolt. The site soil analysis reports are pro-
vided in Table 1.

Fourteen (14) corn hybrids were seeded in strips. 
The corn hybrids tested and their corn heat unit 
(CHU) requirements are provided in Table 2. The 
following methods were used:
Seeding rate: 33,000 kernels per acre
Seeding date: May 31, 2021
Seeding method: Fabro plot drill. Row spacing 
used for corn = 18"
Fertility and fertilizer application: 80 lb/ac N, 20 
lb/ac, 20 lb/ac K, and 10 lb/ac S.
Harvesting was done on October 12.

Results and Discussion
Plant characteristics such as number of cobs 
per plant and plant height did not differ signifi-
cantly amongst the 14 hybrids. Number of cobs 
per plant varied between 1 and 2 cobs with no 
hybrid consistently producing 2 cobs per plant. 
Dry matter forage yield was not significantly dif-
ferent between corn hybrids and varied between 
2.22-3.95 tons/acre (Table 3). Nine of these vari-
eties produced DM forage yields of between 5.0 
– 6.0 tons/acre in Teepee Creek the previous year 
(PCBFA, 2020) under more favorable conditions 
(higher OM, soil nutrients, absence of drought). 

Forage Potential of 14 Corn Hybrids for Beef 
Cattle Production 
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This underscores the importance of local grow-
ing conditions on crop yields. 
For the nutritive value, hybrids did not signifi-
cantly differ in crude protein (8.55 – 9.45 %) 
content. All the hybrids will meet minimum CP 
requirements for mature beef cattle at mid preg-
nancy but only a few hybrids with CP contents > 
9.0 % will meet crude protein requirements for 
late gestating beef cows. Beef cattle stock for 
backgrounding or finishing and also lactating 
cows on all 14 hybrids will need supplementation 
with higher protein sources such as leguminous 
forages. Compared with the results of 2020, the 

CP content of 14 hybrids are on average lower 
(PCBFA, 2020). 
Acid detergent fibre (ADF) is a measure of the 
digestibility of a feed with forages having an ADF 
value of < 35% considered optimal. All 14 hybrids 
have optimal fibre contents to permit high forage 
intake (low NDF) and digestibility (low ADF). This 
notwithstanding, NDF (43.9 – 51.9 %) and ADF 
(22.45 – 26.80 %) varied significantly between 
corn hybrids but this will be of no practical con-
sequence since all hybrids have ADF contents of 
< 35%. All corn hybrids are high energy yielding 
with TDN contents of > 65 % and will meet and 
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even exceed energy requirements for lactating 
and growing beef cattle stock.
hybrids will therefore have to be supplemented 
with minerals to make up for this shortfall. For 
the micro minerals, Fe, Zn, and Mn requirements 
were largely met for all categories of beef cat-
tle with only Cu (which varied from 2–3 ppm) 
needing supplementation to meet the required 
10 ppm for beef cattle stock. 
Conclusion

The corn hybrids tested generally underper-
formed relative to the same varieties grown the 
previous year in another location (Teepee Creek). 
This was mainly because of less favorable soil 
and environmental factors which resulted in 
lower DM yields and CP contents, but similar 
macro and micro minerals. Supplementation of 
beef cattle stock with leguminous forages and 
mineral supplements (Ca, P, Na, and Cu) will 
have to be done if cattle are to graze these corn 
hybrids.
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Evaluating the Effect of Seed Treatments on 
Pea Grain and Soil Characteristics
Funders: Funded by the Canadian Agricultural 
Partnership (Government of Canada and 
Government of Alberta) Results Driven 
Agriculture Research (RDAR)

Pulses are important in Canadian Prairie crop 
rotation systems because they can break cereal 
disease and insect cycles, improve the yield and 
protein content of the following cereal crop, and 
fix atmospheric nitrogen. To ensure a high-yield-
ing crop, it is essential to produce vigorous seed-
lings during the early stages of plant growth. 
Seed treatments can increase seed germination 
and can also quicken seedling emergence. Stand 
establishment is beneficial if micronutrients, bio 
inoculants, and other chemicals are added which 
would give a crop the best potential starting 
point at seeding to maximize yield potential. This 
study examines the influence of various seed 
treatments on grain and soil parameters in peas
. 
Methods
The trial was conducted at the DeBolt site in 
the MD of Greenview. The previous crop at the 
site was canola. Before seeding the site was 
disced and harrowed and later pre-pass sprayed 
with glyphosate at 1.0L/acre. Soil analysis car-
ried out in the fall of 2020 from 0-6” and 6-12” 
soil depths are provided in Table 1.

The trial was set up as a randomized complete 
block design with 4 replications of the following 
10 seed treatments on the Amarillo pea variety:

• Peas alone (PCon)
• Peas+seed treatment (PST)
• Peas+seed treatment+30 lbs phospho-

rus/acre (PST30P)
• Peas+seed treatment+30 lbs phospho-

rus/acre + rhizobia inoculation (PST30PR)
• Peas+seed treatment+60 lbs phospho-

rus/acre (PST60P)
• Peas+rhizobia inoculation (PR)
• Peas+60 lbs phosphorus/acre (P60P)
• Peas+bio-stimulants (PBioS)
• Peas+rhizobia inoculation+bio-stimulants 

(PRBioS)
• Peas+rhizobia inoculation+60 lbs phos-

phorus/acre (PR60P)
Other management practices carried out on the 
plots were:

• Seeding date was on June 1st with a 
Fabro plot drill equipped with disc-type 
openers on 9” row spacing and a mid row 
bander for fertilizer.

• Six rows that were 8 m long were seeded 
per plot.

• Seeding depth was 1.0”.
• Peas were seeded at a full seeding rate 

of 90 seeds per sq. m.
• Pea treatments with rhizobia inoculation 

were inoculated with granular inoculant 
at seeding.

• Pre-emergent herbicide application was 
with StartUP a few days after seeding. 
In-crop weed control measures were done 
with Basagran Forte herbicide. 
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• Combine harvesting was done at full 
maturity stage.

Results 
Pea grain yields ranged from 6.8–12.5 bu/acre 
and did not differ significantly between treat-
ments (Table 2). These yields by every stan-
dard are very low for a pea crop compared with 
a Canadian average of 44 bu/acre. This could be 
attributed to the very extreme drought condi-
tions that characterized the 2021 farming sea-
son. Crude protein content ranged from 22.5–
23.7% and varied significantly between variet-
ies (Table 2). These values compare favourably 
with the Canadian average of 23%. Thousand 

kernel weight (TKW) did not vary significantly 
between the pea seed treatments. All measured 
soil parameters did not vary significantly between 
treatments. 
Overall, the beneficial effects of seed treatments 
were not evident in this study. Environmental 
conditions observed in 2021, such as water and 
temperature stress, likely prevented the seeds 
from achieving their full potential. This was also 
evident in the soil characteristics monitored, as 
no differences were observed between seed 
treatments (Table 3). The trial will continue for 
another year to observe the effects of seed treat-
ments on yield and soil characteristics. 
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Funders: Funded by the Canadian Agricultural 
Partnership (Government of Canada and 
Government of Alberta) & Results Driven 
Agriculture Research (RDAR)

Field peas (Pisum sativum) are a cool-season 
grain legume that are palatable and have good 
forage and nutritional qualities due to their high 
metabolizable energy, protein, and digestibility. 
They can be grown in mixtures with cereals such 
as barley, or in pure stands and can be harvested 
as hay or haylage. Western Canadian produc-
ers are increasingly showing interest in includ-
ing forage pea and other pulses in their forage 
production systems. Forage pea varieties show 
considerable variability in the morphologic, dis-
ease resistant, and agronomic characteristics. 
This trial sought to evaluate 10 different forage 
pea varieties for forage yield and quality.

Methods
The trial was conducted at the DeBolt site in the 
MD of Greenview. The previous crop at the site 
was canola. Before seeding the site was disced 
and harrowed and later pre-pass sprayed with 
glyphosate at 1.0L/acre. Soil analysis carried out 
in the fall of 2020 from 0-6” soil depth showed 
an organic content of 4.9% and a pH of 5.8. The 
soil had about 25 lbs N/acre, 68 lbs P/acre and 
260 lbs K/acre, as well as about 55 lb S/acre. 
The trial was set up as a randomized complete 
block design with 4 replications of the following 
10 pea varieties:

1. CDC Blazer
2. DL Delicious Peas
3. DL Lacross Peas
4. AAC Liscard Peas

5. CDC Leroy Peas
6. Meadow Peas
7. AAC Profit Peas
8. 40-10 Peas
9. DL Goldeye Pea
10. Horizon Peas

The following management practices were car-
ried out:

• Seeding date was on June 1st with a 
Fabro plot drill equipped with disc-type 
openers on 9” row spacing and a mid row 
bander for fertilizer. Six rows that were 8 
m long were sown per plot.

• Seeding depth was 1.0”. Fertility was 50 
lbs/acre of MAP

• Peas were seeded at a full seeding rate 
of 90 seeds per sq. m

• Peas were inoculated with granular pea 
rhizobium inoculant before seeding. 

• Pre-emergent herbicide application was 
with StartUP a few days after seeding. 
In-crop weed control measures were done 
with Basagran Forte herbicide. 

• Harvesting for forage was done when 
majority were at R5 (beginning maturity) 
– R6 (mid-maturity) pea growth stage.

Results and Implications
Forage yield ranged from about 2.7–4.8 tons/ha 
and did not differ significantly between varieties. 
All except one (CDC Blazer) forage pea variet-
ies produced more than 3 tons/ha of forage dry 
matter. These yields are comparatively lower 
than those (average of 3624 kg/ha compared to 

Evaluating Forage-Type Pea Varieties for  
Forage Yield and Quality
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6182 kg/ha in 2020) obtained the previous year 
at the Fairview site (PCBFA, 2020). The water 
and temperature stress that characterized the 
growing conditions in 2021 may have accounted 
for the lower DM yields observed here. 
All pea varieties had CP contents > 13 % and 
will make excellent protein sources that can meet 
and even surpass the nutritional requirements of 
lactating beef stock. The CVC Leroy cultivar had 
the highest (17.2%) protein content. Fibre (NDF 
and ADF) content is very important in predict-
ing intake and digestibility of forage material and 
to determine if the level and quality of fibre is 
optimal. Both NDF and ADF varied significantly 
amongst varieties with CDC Leroy and 40-10 
varieties having the lowest fibre contents. The 
TDN values ranged between 53-58% and var-
ied significantly between varieties. Most of the 
varieties will be able to meet only the energy 
requirements of mature beef cattle and dry ges-
tating cattle in second trimester of pregnancy 
but not third trimester nor lactating or growing 
young beef cattle, which will require supple-
mentation with higher energy concentrates to 
provide 60–65% TDN. In vitro total digestibil-
ity (IVTD) of forages ranged from 78–86% and 
varied significantly between varieties. These val-
ues are relatively high compared to most forage 

material which range between 55–65%. This 
may be due to relatively high soluble carbohy-
drates such as starch in these forage pea sam-
ples. The relative feed value (RFV) describes a 
way of effectively communicating the quality of 
hay (intake and energy value) with a base value 
of 100 representing the feed value of full-blown 
alfalfa. It is evident from Table 1 that all forage 
varieties have RFV of above 100 with CL Leroy 
distinguishing itself with a RFV of 144.

Conclusion
The extreme dry conditions of the 2021 farm-
ing season impacted the yields of the pea vari-
eties with most yielding between 3–4 tons/ha 
DM. All forage pea varieties were of high protein 
and moderate fibre and energy contents. CDC 
Leroy distinguished itself with a very high CP 
content of > 17%, relatively low NDF and ADF 
contents as well as high energy, IVTD, and RFV 
values. To determine the real potential of these 
pea varieties in the Peace, it will be necessary 
to conduct more trials over many more planting 
seasons and sites and consider seeding forage 
peas in mixtures with annual cereal crops.

Peace  Country  Beef  & Forage Associat ion 2021  Research Report



76

Funded by the Canadian Agricultural Partnership 
(Government of Canada and Government of 
Alberta), Results Driven Agriculture Research 
(RDAR), and the Municipal District of Greenview
 
A cover crop cocktail mixture involves the grow-
ing of three or more cover crop species at the 
same time during the growing season. Such a 
cover crop mixture (cocktail) can provide a great 
quality forage livestock. Depending on the crops 
in the mixtures, cocktails also offer the potential 
to improve soil health and decrease need for fer-
tilizers. They can also provide several ecosystem 
services, including weed control and increased 
beneficial insect activities. 
In the Peace Region, pre-mixed cocktails are 
available on the market for producers to select 
from. Producers also make their own cocktails, 
sometimes in consultation with PCBFA. The 
objective of this trial is to examine the perfor-
mance of some commercial cocktails and pro-
ducer mixed cocktails against both CDC Maverick 
barley and CDC Haymaker oats monocrops.

Methods
The trial was conducted at the DeBolt site in 
the MD of Greenview. The previous crop at the 

site was canola. Before seeding the site was 
disced and harrowed and later pre-pass sprayed 
with glyphosate at 1.0L/acre. Soil analysis car-
ried out in the fall of 2020 from 0-6” and 6-12” 
soil depths are provided in Table 1.
The trial was set up as a randomized complete 
block design with 4 replications of the follow-
ing cover crop cocktail mixtures and two cereal 
monocrop controls:
Producer Mix 1: Haymaker oats, Amarillo peas, 
Berseem clover, Tetra Brand annual ryegrass, 
hairy vetch.
Producer Mix 2: Morgan oats, hairy vetch, Horizon 
peas, proso millet, phacelia, Hercules turnip, Inka 
marrowstem kale.
Producer Mix 3: hairy vetch, Hercules turnip, for-
age turnip, collards, kale, berseem clover, phace-
lia, Haymaker oats, Maverick barley.
Producer Mix 4: crimson clover, annual ryegrass, 
Graza forage radish, hairy vetch, Hunter leaf 
turnip, Winfred/Goliath, CDC Maverick barley, 
Goldeye forage peas.
Producer Mix 5: Horizon forage peas, CDC 
Maverick barley, CDC Haymaker oats, hairy vetch, 
Barkant turnip, tillage radish.
Producer Mix 6: Winfred forage brassica, purple 
top turnip, Barkant turnip, CDC Maverick barley, 

Goldeye forage peas.
Commercial Mix 1: Imperial Seed TG Extend 
(Melquatro Italian ryegrass, Japanese millet, 
Ebena Brand common vetch, Golden ger-
man millet, Finito Brand turnip rape, Akela 
Brand forage rape, H.O. Brand crimson clo-
ver, Winner Brand berseem clover)
Commercial Mix 2: Pick Seed Annual 

Side-by-Side Assessments of Commercial & 
Producer Cover Crop Mixtures (Cocktails) for 
Livestock Production & Ecosystem Services
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ForagePro (kale, tillage radish, common annual 
ryegrass, crown millet, crimson clover, forage 
turnip, hairy vetch)
Commercial Mix 3: Performa Concentrate mix-
ture (Impact forage collards, Premier kale, Frosty 
berseem clover, Kentucky Pride crimson clover, 

Purple Bounty hairy vetch, Meroa Italian ryegrass, 
Spring Green festulolium) + CDC Haymaker oats 
+ Goldeye forage peas.
CDC Maverick Barley monocrop (control 1)
CDC Haymaker Oats monocrop (control 2)
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Seeding date was on June 1st with a Fabro plot 
drill equipped with disc-type openers on 9” row 
spacing and a mid row bander for fertilizer (100 
lbs/acre of NPKS). Six rows that were 8 m long 
were sown per plot.
Seeding depth was 0.75”. 
The legumes (e.g., peas, hairy vetch) were inoc-
ulated with granular rhizobium inoculant at 
seeding. 
Pre-emergent herbicide application was with 
StartUP a few days after seeding. 
Harvesting for forage was done when the major-
ity of the cereals were at the soft dough stage.

Results
The forage moisture content at harvest var-
ied from 61-80% for the cocktails and controls. 
Producer Mix 3, Producer Mix 4, and Commercial 
Mix 3 had higher forage moisture content at har-
vest than others probably because these three 
mixes contained later maturing plants and had 
more brassicas/forbs in them. In general, the 
cocktails and the controls were mostly within the 
required moisture content for silaging.  
The forage dry matter was not generally impres-
sive because of the dry year. All treatments were 
short of 4,000 lbs/acre in forage dry matter yield. 
The most forage dry matter yield came from 
CDC Haymaker oats (3869 lb/acre), followed 
by Producer Mix 5 (2960 lb/acre).
The forage CP varied from 13.7% to 21.8% for 
the cocktails and controls. This shows that all 
treatments were well over the recommended 
7-9-11% CP for dry gestating pregnant and 
nursing beef cows.   
Water-soluble carbohydrates (WSC) are a part 
of non-fibre carbohydrates. WSC include sev-
eral types of sugars that are soluble in water, 
including an important one called fructan. It 
is important to note that WSC do not include 
starch. Producer Mix 5, Producer Mix 6, and CDC 

Maverick barley seemed to be slightly higher in 
WSC than others. 
All mixes and controls generally fell short of the 
65% total digestible nutrients needed by mature 
beef cattle. However, the 55 and 60% recom-
mended for a cow in mid and late pregnancy 
have been met by most treatments including 
both controls.
Net energy for gain (NEG) is an estimate of a 
feed’s energy value for body weight gain above 
the energy required for maintenance. It is used 
in ration balancing for ruminants when weight 
gain is desired. The NEG values were well within 
the 0.53-1.37 MCal/kg NEG recommended for 
growing and finishing calves.

Peace  Country  Beef  & Forage Associat ion 2021  Research Report



Site 3:
High Prairie



80

Funded by the Canadian Agricultural Partnership 
- Government of Canada and Government of 
Alberta
 
Perennial forages consisting of 11 grasses, 15 
legumes, and 9 grass/legume mixtures were 
seeded in the spring of 2016 at Bill Fevang’s 
farm in High Prairie. The project is intended to 
provide producers with long-term performance 
information to assist in selecting perennial for-
ages which maintain long term productivity (both 
in volume and quality), thus reducing the invest-
ment required for re-seeding. In this report, for-
age yield and some forage quality indicators are 
presented. 
 
How the forages were established in 
2016
The 11 grasses, 15 legumes, and 9 grass/legume 
mixtures (Table 1) were seeded on June 7, 2016 
using a plot seeder into 11” row spacing. The 
soil test reports prior to seeding are shown in 
Table 2. The legume plots received 60 lbs/acre 
of 11-52-0 to meet the recommended phospho-
rus level. Legumes were inoculated with pow-
der inoculant except where pre-coated by seed 
companies. Sainfoin seed was not inoculated. 
In-crop weed management in the seeding year 
was with Basagran Forte at 0.80 L/acre

2021 Results
Forage Dry Matter (DM) Yield and Quality 

Grasses

The forage DM yield produced by the grasses 
varied from 575 lbs/acre for AC Saltlander green 
wheatgrass to 2575 lbs/acre for Grinstad timo-
thy (Figure 1). Only Grinstad timothy had 

Study of Longevity of Selected Perennial  
Forage Varieties and Mixes in High Prairie

Peace  Country  Beef  & Forage Associat ion 2021  Research Report



81Peace  Country  Beef  & Forage Associat ion 2021  Research Report



82

>2000 lbs/acre. Others produced far less forage 
DM yield than Grinstad timothy. Overall, Grinstad 
timothy significantly produced a greater forage 
DM yield than other grasses. 
The top 3 types of grass this year were Grinstad 
Timothy, Courtney tall fescue, and Killarny 
orchard grass. With the kind of summer (hot 
and dry) that we witnessed in 2021 in the Peace 
Country region, the forage DM yield advantage 
from Grinstad timothy, Courtney tall fescue, and 
Killarny orchard grass over other grasses respec-
tively varied from 679-2000, 204-1321, and 
626-1117 lbs/acre five years after establishment.   
It may be necessary to state that Grinstad tim-
othy actually out yielded Fleet meadow brome-
grass by 1747 lbs/acre. Also, Courtney tall fescue 
and Killarny orchard grass respectively produced 
1068 and 864 more forage DM yield than Fleet 
meadow bromegrass.  
In terms of forage crude protein (CP), Grinstad 
timothy had far less CP (8.4%) than other grasses 
(Table 3); other grasses had 10.0-10.8% CP 
(Table 3). All grasses fell short of meeting the 
11.0% CP needed for beef cows with calves. 
However, with the exception of Grinstad tim-
othy, which did not adequately meet the 9.0% 
CP needed by a dry gestating beef cow in late 
pregnancy, other grasses surpassed the required 
7.0 and 9.0% CP 
needed by a beef 
cow in mid and late 
pregnancy, respec-
tively. The moisture 
content of Grinstad 
timothy was 10.5-
16.9% lower than 
other grasses at har-
vest, indicating that 
it was slightly more 
mature than other 
grasses when we 
harvested the plots. 
So, this could be the 

reason why the CP was lower for Grinstad tim-
othy than other grasses in this study. 
The total digestible nutrients (TDN) for the 
grasses were similar for most grasses, with Fojtan 
festulolium showing a higher TDN value than 
most grasses (Table 3). In general, all grasses 
were short of meeting the CP and TDN needed 
by a lactating beef cow, but they were well within 
the requirements of a dry gestating beef cow. 
Forage Na and S were indifferent for the grasses. 
But forage Ca, P, K, Mg, Cu, Fe, Zn, Mn, and Cl 
were all influenced by grass varieties. Except for 
Mn and Cl, Knowles hybrid brome seemed to be 
consistently higher in other minerals compared to 
the rest of the grasses. For mature beef cattle, all 
grasses were sufficient in Ca, K, Mg, S, Fe, and Mn 
(except for Grinstad timothy and AC Saltlander 
green wheatgrass). The grasses were all short 
of Na, Zn, and Cu. The inability of all grasses to 
completely meet the requirements of minerals 
measured in this trial indicate the need for min-
eral supplementation during grazing or confined 
feeding of any of the grasses tested here. 
Knowles hybrid brome had a significantly higher 
relative feed value (RFV) than other grasses. 
Grinstad timothy and Courtney tall fescue grasses 
appeared to be more persistent over the years 
than other grasses.

Peace  Country  Beef  & Forage Associat ion 2021  Research Report



83

Legumes 

Forage DM yield varied from 3039-5138 lb/acre. 
PV Ultima alfalfa variety produced higher forage 
DM yield than other legumes. Five years follow-
ing establishment, four of the fifteen legumes 
(Dalton alfalfa, 20-10 alfalfa, Spredor 5 alfalfa 
and PV Ultima alfalfa) conveniently produced 2 
tons DM yield/acre. The overall average DM yield 
was 3846 lb/acre.
The legumes were significantly different with 
respect to the CP content. Both Spredor 4 and 
Spredor 5 and Halo alfalfa varieties were in the 
top three with 14.1-14.70% CP. As expected, all 
legumes had adequate CP for mature beef cattle, 

but none were able the TDN needed by a lactat-
ing beef cow, which requires 65% after calving. 
The detergent fibres (ADF, NDF), and forms of 
energy (TDN, NEL, NEG, NEM) were similar for 
all legumes tested. However, all legumes were 
well with the 55-60% TDN needed by a dry 
gestating beef cow from mid to late pregnancy. 
Not all the measured minerals were influenced 
by the legumes tested.
Only forage Ca, K, Na, Cu, Fe, and Mn content 
seemed to differ within the legumes tested. 
While forage Ca for all legumes far exceeded 
the requirements of mature beef cattle, none of 
the legumes had the 0.26% P needed by mature 
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beef cattle. 
The legumes did not differ in RFV. 
Overall, in 2021, when grasses and legumes 
were compared, the legumes seemed to be 
more resilient in extreme weather than grasses. 
However, both Grinstad timothy and Courtney 
tall fescue grasses showed greater resilience 
than other grasses in extreme weather condi-
tions. In general, PV Ultima was able to with-
stand extended dryness and heat periods better 
than other legumes.

Grass/Legume Mixtures

The forage DM yields produced by the nine grass/
legume mixtures were still statistically similar 5 
years after establishment, and varied from 2542-
4036 lb/acre. However, with 4036 lb forage DM/
acre, Fleet meadow bromegrass/Spredor 5 alfalfa 
showed some tendency for greater forage pro-
duction potential. 
Similarly, the grass/legume mixtures did not 

affect forage moisture content at harvest, CP, 
and macro minerals (Ca, P, K, Mg, Na), as well 
as a few trace-minerals (Cu and Fe) and RFV. 
However, the forage TDN was higher signifi-
cantly for Success hybrid bromegrass/Yellowhead 
alfalfa mixture than other mixtures (except for 
Fleet meadow bromegrass/Spredor 5 alfalfa 
mixture). 
The forage CP was sufficient for mature beef 
cattle, while only Success hybrid bromegrass/
Yellowhead alfalfa was able to meet the TDN 
requirements of mature beef cattle. Other mix-
tures only had adequate TDN for a dry gestat-
ing beef cow.
 
Conclusion
Overall, looking at the straight forage grasses, 
straight legumes, and the mixtures, all straight 
legumes and mixtures performed better than 
the grasses. Straight legumes and mixtures 
produced far higher forage DM and better 
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quality forage, and seemed to be more resilient 
to hot and dry weather than grass monocul-
tures. In terms of forage quality, both legumes 
and grass/legume mixtures produced forage with 
higher crude protein content than grasses. The 
grass/legume mixtures also showed a tendency 
for higher energy (TDN) content than either grass 
or legume monocultures. In terms of forage pro-
duction, Grinstad timothy ranked first among the 
grasses, followed by Courtney tall fescue and 
then Killarny orchard grass. PV Ultima alfalfa was 
the top forage yielder among the legumes. Fleet 
meadow bromegrass/Spredor 5 alfalfa showed 
a slight tendency for higher forage production 
than other mixtures.
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Soil Characteristics

Our small plot experiments were set up at Garth 
Isaac’s farm in Teepee Creek. The site had canola 
in the previous year.
The soil analysis from 0-6” soil depth before 
seeding showed the following:

Soil Quality
• pH 5.5  
• Electrical conductivity (EC) = 0.40 (dS/m) 
• Organic matter (OM) = 9.9%

Soil Nutrients
• N = 61 lb/acre 
• P = 46 lb/acre 
• K = 518  lb/acre 
• S = 24 lb/acre 

Base Saturation = 95.7 %
• Ca = 67.2 %

• Total Exchange Capacity (TEC) = 13.9 
meq/100 g

• Mg 22.3 % Na 1.4 %
• Na 44 ppm
• K 4.8 %

Weather
The weather (including precipitation, and mini-
mum and maximum air temperatures) for 2021 
and the long-term averages are shown in the 
graph below. Overall, 2021 was drier and hotter 
during most parts of the field season than the 
year before and long-term averages (Figure 1). 
The year also had an extended number of days 
without rain. There were also more warmer days 
and nights than the long-term averages. 
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Annual Cereals for Forage Production 
Funded by the Canadian Agricultural Partnership 
- Government of Canada and Government of 
Alberta
 
Barley and oats are commonly grown in the 
Peace Country as annual forage, and triticale 
is growing in popularity. Oats, barley, and triti-
cale are important cereals in livestock produc-
tion and generally provide better quality forage 
than perennial grass hay. In this study barley, 
oats, and triticale were grown to compare the 
forage yield and quality.

Methods
This study took place at Garth Isaac’s farm in 
Teepee Creek. We looked at the forage and feed 
value of oats, barley, and Tyndal triticale. 
The following 11 varieties were studied in 4 
replicates:

1. AB Brewnet - 2 row barley variety
2. AB Advantage - 6 row smooth forage-type 

barley
3. Legacy - 6 row barley variety
4. CDC Haymaker - later maturing forage oat 

variety
5. CDC SO-1 - forage-type oat variety
6. Derby - white chaffed oat variety 
7. CDC Fraser - 2 row barley variety
8. Oravena - white hulled spring oat variety
9. Tyndal - awnletted forage-type triticale 

variety
10. Metcalf - 2 row barley variety
11. AB Wrangler- 2 row barley variety

Soil temperature at seeding in the top 0-5” was 
15.4°C.

Peace  Country  Beef  & Forage Associat ion 2021  Research Report



90

Seeding was done with a 6-row plot drill on June 
3, 2021. 
The fertilizer rate was 82 lbs/acre of dry fertil-
izer blend, which was applied through mid-row 
banding. 

Results
Yield
Figure 1 shows the dry matter yield for the vari-
eties studied. DMY (lbs/acre) was similar for the 
varieties tested in this study. Derby oats (3054 
lbs/acre), AB Wrangler barley (3025 lbs/acre), 
and AB Brewnet barley (3036 lbs/acre) had the 
highest dry matter yields. The lowest dry matter 
yields were in Tyndal triticale (1795 lbs/acre) and 
CDC SO-1 oats (1851 lbs/acre). All of the other 
varieties were between 2000 and 3000 lbs/acre. 
The average dry matter yield for all of the vari-
eties combined was 2539 lbs/acre.   

Plant Height

Plant height was different in the varieties. Figure 
2 shows a graph of the differences in plant height 
(cm) for the different varieties. The tallest plants 
were Oravena oats (76.8cm), CDC Haymaker 
oats (75.3cm) and Tyndal triticale (71.0cm). 
The plants ranged in height from 56.2cm for 
CDC Fraser barley to 76.8cm for Oravena oats. 
The plant height measurements were taken on 
August 12, 2021. 

Protein
Crude protein was significantly different between 
the varieties. Protein is an important measure 
to analyze because it helps with maintaining 
growth rate. Figure 3 shows the differences in 
crude protein between the varieties. The high-
est crude protein contents were in Oravena oats 
(11.28%), CDC Haymaker oats (11.08%),  AB 
Brewnet barley (10.88%), AB Advantage bar-
ley (10.84%). The lowest crude protein was in 
CDC Fraser barley at 9.06%. The crude protein 
contents in the barley, triticale, and oat varieties 
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were adequate nutritionally to meet the require-
ments of dry gestating cows. Oravena oats and 
CDC Haymaker oats were the only two varieties 
that averaged high enough in crude protein to 
meet the requirements of lactating cows. 

Total Digestible Nutrients
The total digestible nutrients (TDN) was sta-
tistically different between the varieties. TDN 
is a measure of the sum of digestible material 
in feed and is important in animal performance. 
The total digestible nutrients was the highest in 
the Legacy barley (63.6%), AB Wrangler barley 
(62.9%), AB Brewnet barley (62.2%), CDC Fraser 
barley (61.8%), AB Advantage barley (61.6%), 
and Metcalf barley (61.4%). The remaining 5 vari-
eties would meet the requirements for the mid-
dle third of pregnancy but not the last of third 
pregnancy. The TDN requirements of dry ges-
tating cows is 55-60% which was met in all of 
the varieties. The TDN requirements of lactating 

cows (65%) and growing and finishing calves 
(65-70%) were not met with any of the varieties. 

Net Energy
The Net Energy for Maintenance (NEM) exceeded 
the requirements needed for dry gestating cows 
and lactating cows for all varieties. Energy is 
necessary for maintenance, growth, lactation, 
and reproduction. The NEM was in the range 
required for growing and finishing calves with 
the lowest NEM in CDC Haymaker oats (1.29), 
Derby oats (1.29), and Oravena oats (1.29) and 
the highest at 1.41 for Legacy barley. The net 
energy for maintenance required for growing and 
finishing calves ranges from 1.08-2.29. Figure 
4 shows the differences in the varieties of oats, 
barley, and triticale in NEM. 

Minerals
The major minerals for livestock nutrition 
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include calcium, phosphorus, sodium, magne-
sium, and potassium. These minerals are required 
at comparatively high levels in the diet, as percent 
of diet. There are at least 17 minerals required 
by beef cattle. It is important to provide miner-
als in proportionate amounts or beef cattle may 
not be able to absorb them adequately.
The major minerals Ca, P, K, Na, Mg in the oat, 
barley, and triticale varieties are shown in Table 2.  
The percent of calcium was similar in all variet-
ies in this trial. The calcium requirement of dry 
gestating cows (0.18%), lactating cows (0.33%), 
and growing and finishing calves (0.57%) was 
met and exceeded in all varieties. The calcium 
content ranged from 0.65% to 0.76%, for CDC 
Fraser barley and Derby oats respectively. 
The percent of sodium in the forage was the 
same in all varieties. The sodium requirements 
were not met in any of the varieties. 
There were significant differences in the variet-
ies between phosphorus, potassium, and mag-
nesium content. Phosphorus requirements for 

dry gestating cows is 0.16%, potassium is 0.6%, 
and magnesium is 0.12%.
The phosphorus content did not meet the sug-
gested 0.16% in CDC SO-1 oats, Derby oats, 
Tyndal triticale, and AB Wrangler barley. The 
phosphorus content for lactating cows, and 
growing and finishing calves, was not met in 
any of the varieties. 
The potassium content was met for growing 
and finishing calves, and dry gestating cows in 
all varieties. The lowest potassium content was 
found in CDC SO-1 oats at 0.63% which would 
not meet the suggested nutrient requirements for 
lactating cows. All of the other varieties would 
meet the requirements for lactating cows. 
The magnesium requirements were met and 
exceeded for all of the varieties for growing and 
finishing calves, dry gestating cows, and lac-
tating cows. The magnesium content ranged 
from 0.26% for Tyndal triticale to 0.34% for CDC 
SO-1 oats. 
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Conclusion
The barley, oat, and triticale varieties produced 
enough energy for maintenance, total digest-
ible nutrients, protein, calcium, and potassium 
requirements for dry gestating cows in the mid-
dle third of pregnancy. Some supplementation 
for phosphorus, magnesium, and sodium may be 
recommended depending on the lifestage and 
goal of the feed.  Feed testing is recommended 
to determine the supplemental feeding require-
ments for adequate nutrition.
 One of the main advantages of triticale is its 
ability to perform under drought conditions on 
marginal land. Oats and barley are more common 
and have a variety of end uses: swath grazing, 
silage, grain, hay, greenfeed, etc.   
Yield and quality of the feed are important to 
consider when choosing which varieties to grow, 
some other parameters to consider are the ability 
for the plant to cope with extremes in weather 
and disease. 
Annual crops provide an alternative to perennial 
grasses and can be beneficial. They can be used 
in the year of establishment, offer no fear in win-
terkill losses, and show decent forage potential. 
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Funded by the Canadian Agricultural Partnership 
(Government of Canada and Government of 
Alberta)

Barley and oats are commonly grown in the 
Peace Country, and used as feed and forage. 
Mixing spring cereals with winter cereals and 
planting in the spring can allow producers an 
option to harvest the spring cereals, while leav-
ing the winter cereals for fall regrowth. This fall 
regrowth has the potential to increase days on 
pasture for livestock in the fall while perennial 
pastures are going dormant for the winter. Feed 
quality and yield are important to consider when 
determining whether a feed or forage is worth 
it to grow. 
The objective was to determine the forage poten-
tial of spring planted spring-winter cereal mix-
tures used for silage, annual pasture, or fall pas-
ture compared to monocrops of oats, wheat, trit-
icale, and barley. 
A total of 21 treatments (6 monocrops and 15 
mixes of winter and spring cereals) were tested 
in 4 replicates and analyzed.

Methods
This study took place at Garth Isaac’s farm in 
Teepee Creek. 
The spring and winter cereal mixes listed below 
were tested. We also used spring and winter 
cereal monocultures as controls for comparisons. 
1. Metzger - awnletted winter triticale
2. Bobcat - reduced awn winter triticale
3. Pintail - general purpose winter wheat
4. Pintail Winter Wheat/CDC Austenson Barley 

- general purpose winter wheat/2 row feed 

barley
5. Bobcat Triticale/CDC Austenson Barley - 

reduced awn winter triticale/2 row feed barley
6. Prima Fall Rye/CDC Austenson Barley - fall 

rye/2 row feed barley
7. AAC Wildfire Winter Wheat/CDC Austenson 

Barley - hard red winter wheat/2 row feed 
barley

8. AAC Wildfire Winter Wheat/Taza Triticale - 
hard red winter wheat/spring triticale

9. Metzger Triticale/CDC Austenson Barley - 
awnletted winter triticale/2 row feed barley

10. Bobcat Triticale/Taza Triticale - reduced awn 
winter triticale/spring triticale

11. CDC Austenson - 2 row feed barley
12. Prima Fall Rye/Taza Triticale - fall rye/spring 

triticale
13. Pintail Winter Wheat/Taza Triticale - general 

purpose winter wheat/spring triticale
14. Metzger Triticale/Taza Triticale - awnletted 

winter triticale/spring triticale
15. Taza - spring triticale
16. Bobcat Triticale/CDC Baler Oats - reduced 

awn winter triticale/forage oat
17. Pintail Winter Wheat/CDC Baler Oats - gen-

eral purpose winter wheat/forage oat
18. Metzger Triticale/CDC Baler Oats - awnlet-

ted winter triticale/forage oat
19. AAC Wildfire Winter Wheat/CDC Baler Oats 

- hard red winter wheat/ forage oat
20. CDC Baler - forage oat
21. Prima Fall Rye/CDC Baler Oats - fall rye/for-

age oat

Yield and Quality of Spring and Winter 
Cereal Mixes
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Soil temperature at seeding in the top 0-5” was 
15.4°C.
Seeding was done with a 6-row plot drill on June 
3, 2021 .
The fertilizer rate was 82 lbs/acre of dry fertil-
izer blend, which was applied through mid-row 
banding. 

Results
Forage Dry Matter Yield 
The forage dry matter yield was significantly dif-
ferent in the different mixtures and varieties and 
ranged from 251-2832 (lbs/acre), for Metzger 
triticale and Prima fall rye/CDC Austenson bar-
ley, respectively. Only two treatments averaged 
>2500 lbs/acre - Prima fall rye/CDC Austenson 
barley (2832 lbs/acre) and CDC Baler oats (2629 
lbs/acre). The third highest yielding variety was 
CDC Austenson barley (2317 lbs/acre); these 

three varieties produced the highest yields and 
were statistically higher than the other treat-
ments. Three more mixtures produced >2000 
lbs/acre: Bobcat triticale/CDC Austenson bar-
ley, Metzger triticale/CDC Austenson barley, and 
Metzger triticale/CDC Baler oats. Figure 1 shows 
a graph of the yields of the different treatments, 
including the average yield (lbs/acre) for all of 
the treatments.  

Crude Protein
The crude protein content varied in the different 
treatments. The highest crude protein content 
was in Metzger triticale (22.5%), Bobcat triti-
cale (23.6%), and Pintail winter wheat (21.4%). 
Excess protein can be a problem in livestock pro-
duction and lead to runny stools. Crude protein 
content ranged from 10.5% (CDC Austenson 
barley) to 23.6% (Bobcat triticale). All treat-
ments exceeded the crude protein content that is 
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needed in dry gestating cows. Protein is needed 
for growth, reproduction, and maintenance. 
Four treatments were in the range needed for 
growing and finishing calves (12-14%); those 
treatments were: AAC Wildfire winter wheat/
Taza triticale (13.1%), Prima fall rye/Taza trit-
icale (12.9%), Pintail winter wheat/Taza triti-
cale (13.3%), and Prima fall rye/CDC Baler oats 
(12.2%). CDC Austenson barley (10.5%), Taza 
triticale (10.9%), and AAC Wildfire winter wheat/
CDC Austenson barley (10.8%) did not meet the 
protein recommendations for lactating cows.  
Table 1 shows the crude protein content in all 

of the treatments. 

TDN 
The TDN varied significantly between the treat-
ments and ranged from 61.9% (CDC Baler oats) 
to 71.7% (Pintail winter wheat). All treatments 
exceeded the TDN recommended for dry ges-
tating cows. In general higher TDN (total digest-
ible nutrients) means more energy that livestock 
are able to use. 
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Detergent Fibres
The NDFD-24hr (neutral detergent fibre digest-
ibility-24 hours) is a test to determine the digest-
ibility of feed and how the rumen fluids and 
microbiology are able to digest the feed within 
24 hours. The lab tests are carried out in-vitro and 
for this trial all treatments were within the recom-
mended minimum range of >40%, higher aver-
ages are more ideal. The NDFD-24hr was simi-
lar between the treatments and ranged between 
41% for Metzger triticale/Taza triticale to 51.2% 
for Bobcat Triticale/CDC Austenson barley and 
Pintail winter wheat/CDC Austenson barley. 
The NDFD-48hr (neutral detergent fibre digest-
ibility - 48 hours) measures the rumen's ability 

to digest the feed within 48 hours; a number in 
the mid to high 60s is optimal with higher num-
bers showing the increased ability for the feed to 
be properly utilized by the rumen microbes. The 
treatments differed in average NDFD-48hr. Two 
treatments were in the mid to high 60s: Pintail 
winter wheat at 66.9% and Bobcat triticale/CDC 
Austenson barley at 65.4%. 

Net Energy
The net energy for gain (NEG) differed between 
the mixtures and varieties, however all treat-
ments were within the recommended range for 
growing and finishing calves. The treatments’ 
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NEG ranged from 0.74 (Prima fall rye/CDC Baler 
oats) to 0.99 (Metzger triticale). 
The net energy for maintenance was between 
1.46 for Prima fall rye/CDC Baler oats and 1.71 
for Metzger triticale. All treatments exceeded 
the requirements for dry gestating and lactating 
beef cows, and fell in the recommended range 
for growing and finishing calves. 

Minerals
There are 5 macronutrients that are needed in 
cattle production for proper bodily functions in 
relatively large quantities: phosphorus, potas-
sium, calcium, magnesium, and sodium.  
Two treatments did not meet the recommended 
phosphorus amount for dry gestating cows - 
CDC Austenson barley (0.14%) and Taza triticale 
(0.15%). Three monocrops met and exceeded the 
phosphorus requirements for growing and finish-
ing calves: Metzger triticale (0.40%), Bobcat trit-
icale (0.41%), and Pintail winter wheat (0.31%). 
Phosphorus deficiency is linked to reduced repro-
ductive ability, irregular heat cycles, and reduced 
fertility. 
The ratio of minerals is important for the rumen 
to be able to uptake the nutrients. The calci-
um-to-phosphorus ratio should not be lower 
than 1.5:1 and not greater than 7:1. The cal-
cium:phosphorus ratio in this feed analysis fits 
that criteria. Forages are usually a good source 
of calcium. 
Potassium, calcium, and magnesium recommen-
dations were met and exceeded in all of the treat-
ments for all life stages of cattle. 
Seven treatments met the recommendations 
for sodium for growing and finishing calves and 
dry gestating cows. Of these 7, three also met 
the sodium recommendations for lactating cows 
Metzger triticale (0.1%), Bobcat triticale (0.15%), 
and AAC Wildfire winter wheat/Taza triticale 
(0.13%). A prolonged deficiency in sodium can 

result in a loss of appetite and a drop in milk 
production. 
Ranges 
Phosphorus: 0.14-0.41
Potassium: 0.94-2.71
Calcium: 0.55-1.08
Magnesium: 0.20-0.39
Sodium: 0.02-0.15

Conclusion
CDC Austenson barley/Prima fall rye and CDC 
Baler oats met all of the nutritional requirements 
for dry gestating beef cows except for sodium, 
and they significantly out yielded the other vari-
eties and mixtures in this trial. Sodium supple-
mentation would help to meet the recommended 
sodium requirements for cattle. Feed testing is 
a recommended best management practice and 
helps when determining what to feed livestock. 
Feed is often one of the largest costs in produc-
tion and making use of a feed test along with 
management of feed resources would allow for 
a higher return on inputs used. Sodium supple-
mentation would be recommended for 14 out of 
the 21 treatments and providing free choice salt 
supplementation could ensure sodium require-
ments are met. Most of the treatments would 
provide adequate nutrient requirements for dry 
gestating cows and it shows promising results 
for spring-winter cereal mixtures. Spring-seeded 
mixtures of spring and winter cereals can provide 
earlier grazing than winter cereal monocultures. 
The proportion of winter to spring cereal in the 
mix can be altered to meet the feeding needs 
of livestock and the goal of the cereal mix, for 
example, if fall grazing of the crop is preferred. 
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Funded by the Canadian Agricultural Partnership 
(Government of Canada and Government of 
Alberta)
Pulse/cereal mixtures provide an alternative 
option for forage production in the Peace Country. 
Pulses added to cereals can improve feed qual-
ity and nutritive value. Peas are often used but 
faba beans are gaining popularity in the area as 
an alternative. Adding pulses to cereals allows 
for symbiotic relationships and nitrogen fixation 
capabilities. 

Objective: 
To compare cereal/pulse mixtures to monocrops 
of oats, barley, and spring triticale for forage 
productivity.

Methods
The trial was set up at Teepee Creek on Garth 
Isaac’s farm. 
Fertilizer rate 50 lbs/acre of MAP, soil tempera-
ture 15.5 degrees Celsius, seeded June 3, 2021.
Harvest of the cereal crops was based on crop 
development: 

• Barley-soft dough stage
• Oats-milk stage
• Triticale-late milk stage

Harvest of the pulse-cereal plots was based on 
the recommended stage of the cereal in a mixture. 

Results
Table 1 shows that there was a significant dif-
ference in crude protein content, total digestible 
nutrients, net energy for gains, net energy for 
maintenance, net energy for lactation, and for 

many important minerals (calcium, phosphorus, 
potassium, magnesium, and sodium). 
The highest crude protein content was in the 
treatment with CDC Baler Oats/DL Tesoro Faba 
Bean (15.09%), followed closely by CDC Baler 
Oats/Aberdeen Peas (14.07%), and Tyndal 
Triticale/DL Tesoro Faba Bean (13.98%). 
The TDN differed between the treatments and 
ranged from 63.17% to 69.6%. All treatments 
met and exceeded the requirements for dry 
gestating cows and lactating cows. The TDN 
was highest in CDC Austenson Barley mono-
crop (69.6%), CDC Austenson Barley/DL Tesoro 
Faba Bean (69.4%), CDC Austenson Barley/CDC 
Meadow Peas (67.33%), Austenson Barley/
Snowbird Faba Bean (68.52%), CDC Austenson 
Barley/Aberdeen (68.04%), and CDC Austenson 
Barley/DL Lacross Peas (67.42%). 
The NEL varied between treatments and ranged 
from 1.3-1.44, which does not meet the require-
ments for lactation. 
The NEG ranged from 0.67-0.83 and all treat-
ments met the minimum requirements for net 
energy for growth at the lower end of the scale. 
The requirements for NEG range from 0.53-1.37.
The NEM was significantly different between 
the treatments and all met and exceeded the 
requirements for dry gestating cows and lactat-
ing cows. All treatments were able to meet the 
requirements of growing and finishing calves. 
Calcium, potassium, magnesium needs were met 
and exceeded for all treatments in all life stages.
Phosphorus was met and exceeded for all treat-
ments for dry gestating cows.
Sodium requirements were not met for any life 
stage. 

Pulse/Cereal Mixtures for Improved Forage 
Production
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Funded by the Canadian Agricultural Partnership 
(Government of Canada and Government of 
Alberta) Results Driven Agriculture Research 
(RDAR)

Corn is a warm season annual cereal crop that 
has the potential for extending the grazing sea-
son in the Peace Region. This option reduces 
feed costs per cow per day. Corn has an advan-
tage as a winter grazing crop because it stands 
above the snow, and it stands up in windy con-
ditions (with minimal leaf loss) as well as provid-
ing a windbreak for cattle grazing it. Corn hybrid 
selection should be narrowed to hybrids bred for 
silage or grazing. The silage varieties have been 
bred for high forage yields, high digestibility, low 
fibre levels, and high fibre digestibility. Hybrid 
selection should start with identifying a group 
of hybrids that are adapted to the area in terms 
of days to maturity, corn heat units, drought tol-
erance, and tonnage.

Methods
The site soil analysis reports are provided in 
Table 1. Weather during the growing season 
at Fairview, Alberta from corn seeding on May 
18, 2021, to harvesting on October 12, 2021, is 
shown in Figure 1.
Fifteen (15) corn hybrids were seeded in strips 
with a corn planter. The corn hybrids tested and 
their CHU requirements are provided in Table 2. 
The following methods were used:
Seeding rate: 33,000 kernels per acre.

Seeding method: A six row John Deere corn 
planter at 30” row spacing.
Fertility and fertilizer application: 80 lbs of actual 
N was applied.

Results 
The final plant counts varied between 22-33 
per 17.5 ft row length (i.e., 22-33,000 plants/
acre) against the seeded 33 plants per 17.5 
ft length (or 33,000 plants/acre). This shows 
that most varieties had high final plant count, 
an indication that most seeded corn varieties 
showed great resilience with the dry weather 

witnessed in 2021. This also 
shows that most varieties had 
a good establishment of corn 
seedlings.
The corn ears varied between 

In Search of Adaptable Low Heat Unit Corn 
Hybrids for Winter Feeding Systems
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1 and 2 ears per plant with hybrid varieties 
P7211AM, DKC21-36 RIB, DKC24-06 RIB and 
PSEXPANDLRR having on average 2 ears plant.
Plant heights varied between 1.12 – 1.59 m. 
Forage dry matter yields between all 15 varieties 

averaged 2.30 tons DM/acre and ranged from 
1.70 – 3.25 tons DM/acre. 
The following three corn hybrids DKC21-36 RIB, 
PSEXPANDLFRR, and P7202AM distinguished 
themselves with 3.25, 2.80, and 2.25 tons DM/
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acre respectively. These yields are relatively good 
considering that a larger part of the field season 
was dry across most of the Canadian Prairies in 
2021. This is because corn generally needs a lot 
of water to develop and thrive. An under-wa-
tered corn plant can drop its developing ears 
and will affect corn yield. A big rainfall event 
was observed in the third week of July and Early 
August, and this was thought to have positively 
impacted on the corn growth and yield in the 
final analysis. 
A weak correlation (r = 0.20) was established 
between CHUs and forage dry matter yields. 
In terms of forage crude protein content, all corn 
varieties did well in meeting the 7 and 9% needed 
by a dry gestating mature beef cow in mid and 
late pregnancy, while most varieties surpassed 
11% protein needed by a nursing mature beef 
cow. On the other hand, the forage energy (total 
digestible nutrients, TDN) was generally in excess 
of the 65% TDN needed by mature beef cattle.

Conclusion
The corn hybrids tested generally performed well 
in dry matter forage yield considering the extreme 
drought conditions under which they grew. 
Forage quality wise, all corn hybrids will meet 
protein requirements for mid gestation cows with 
most also meeting crude protein requirements 
for late gestation and also lactating cows. All 
corn hybrids are very rich in energy but lactating 
cattle grazing this solely will need supplementa-
tion with the following minerals: Ca, P, Cu, and 
Mn. In terms of suitability of these corn hybrids 
to Peace Country conditions, most (except for 
PSEXPANDLFRR with a CHU of 2625) have low 
CHU requirements and are therefore are short 
season varieties with potential to reach the half-
milk growth stage for silage or grazing before 
killing frost hits and adequately provide enough 
forage dry matter yields as well as protein and 
energy to meet nutrient requirements. 
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Funded by the Canadian Agricultural Partnership 
(Government of Canada and Government of 
Alberta)
Collaborators: Michael Gross (Producer, Hines 
Creek Colony), Dr. Obioha Durunna (Lakeland 
College), Dr. Guillermo Hernandez Ramirez 
(University of Alberta) 

Oats are an important cereal crop in the Peace 
Country. Oat residue (as a by-product of com-
bine harvesting oat grain) can be used in mixed 
crop-livestock production systems to maximize 
grazing days after oat harvest.
A 3-year on-farm field scale study was com-
pleted in Hines Creek to determine the effects of 
management strategies of oats and oat forage 
residuals. Four treatments were used with 3 rep-
licates of each at a scale of 1 acre per treatment.
The yield and feeding value of the forage and 
the grains for all four treatments is important 
to consider to maximize economic profitability. 

Objective 
To identify production strategies for oats that 
would maximize grazing days per animal unit 
from the oat chaff residuals and the intercrop. To 
encourage growers in the Peace Country region 
to grow oats for their grain and forage potential.

Methods
The project is being carried out at the Hines Creek 
Colony, near Hines Creek. Experimental Design: 
Four treatments in a randomized complete block 
design with 3 replications. 

The following 4 integrated treatments are being 
evaluated over a 3-year period (2019, 2020, 
2021): 
1. Treatment 1 (T1) - Cereal-Pasture Cropping 

System: A mixture of spring and winter cere-
als is seeded here. The spring cereal will be 
oats, while the winter cereal will be Prima fall 
rye. Each crop in the mixture will be seeded 
at 75% of the normal recommended seed-
ing rate. The oats will be harvested for grain, 
while the fall rye will later be used for pas-
ture, to extend fall grazing as well as provide 
some pasture for early spring grazing before 
seeding.

2. Treatment 2 (T2) - Cereal-Legume Cropping 
System: This will involve under-seeding a 
low-growing legume (such as a short-lived 
subterranean clover) with a spring cereal crop 
(such as oats or barley). The oats or barley will 
be harvested for grain. The straw and chaff 
will be bunched and later grazed, along with 
the low-growing legumes, to extend the fall 
grazing season.

3. Treatment 3 (T3) - Cereal Crop Production 
with chaff bunching/swathing: This will 
involve an oat monoculture. The oats will be 
combine harvested for grain, and the straw 
and chaff will be bunched and grazed in the 
fall. 

4. Treatment 4 (Control) (T4) - Traditional Crop 
Rotation - Without Livestock: This will involve 
an oat monoculture. The oats will be combine 
harvested for grain, but the straw and chaff 
will not be bunched and grazed in the fall. 
This will be used for control.

Evaluation of Strategic Land Use Options 
through Forage, Crop and Livestock 
Integration
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The plot sizes were about one acre each. 
Seeding rates for each treatment were as follows:
1. 75% of the recommended seeding rate for 

fall rye and 75% of the recommended seed-
ing rate for Haymaker oats.

2. 75% of the recommended seeding rate for 
subterranean clover and 75% of the recom-
mended seeding rate for Haymaker oats.

3. 100% of the recommended seeding rate of 
Haymaker oats, harvested with residual chaff 
being bunched and dropped from a combine 
for grazing after the oats are harvested. 

4. 100% of the recommended seeding rate of 
Haymaker oats, not grazed, used as a con-
trol for the project. 

Results
Oat yield
The oat yield in bushels per acre was similar for 
the control oats (42 bu/acre), residual-grazed oats 
(45.3 bu/acre), subterranean clover/oats (39.9 bu/
acre), and oats/fall rye (36.1 bu/acre) (Figure 1). 

Straw Forage Quality Analysis
The treatments produced similar forage quality in 
the oat straw analysis. There were no statistically 
significant differences between the treatments 
for any of the forage qualities that were analyzed. 
The straw analysis for all treatments produced a 
crude protein lower than recommended for cat-
tle (recommended to be at a minimum of 7% for 
dry gestating cows in the first ⅓ of pregnancy). 
The TDN was lower than recommended for cattle 
as well, with treatment 1 providing 55%, which 
is enough to meet the minimum requirements 
for the first ⅓ of pregnancy in a dry gestating 
cow. The TDN for treatment 1 had an average 
of 55.1% which could use supplementation if 
it goes below 55%. Feed testing is to ensure 
adequate nutrients, protein, and digestibility are 
being met, as well as help with determining the 
right supplementation.
The net energy for gain did not meet the sug-
gested requirement of a minimum of 0.53 for any 
of the treatments. The net energy for mainte-
nance did meet the suggested requirements for 
dry gestating cows for all treatments and was 
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at the lower range of meeting the requirements 
for maintenance on lactating cows and calves. 
The calcium, potassium, iron, and manganese 
suggested requirements were met for dry ges-
tating cows.
The nutrients that did not meet the minimum 
suggested requirements for dry gestating cows 
included: phosphorus, copper, and zinc.
The magnesium and sodium requirements were 
met for dry gestating cows for all treatments 
except treatment 1. Sulphur requirements for 
dry gestating cows were met in treatments 2 
and 3, but not 1 and 4.

Conclusion 
Overall, the oats and rye mix, oats grazed, oats 
and subterranean clover, and control oats treat-
ments performed similarly. There are different 
costs associated with the treatments that should 
be considered when choosing which crop or mix 
to grow.
In the oats and fall rye mix, the rye will grow veg-
etatively in the first year and the oats will grow 
taller and go to seed. The rye would go to seed 
in the following year and would be of little con-
cern when harvesting the oats.
In the oats and subterranean clover mix, the sub-
terranean clover is a low growing clover and 
should not interfere with the harvesting of the 
oat grain.  
The clover/oats and the rye/oats would both help 
with weed suppression in the oat crop. 
The long-term impacts of the different mixes 
should be considered. 
The cost/benefit would depend on what the 
goals are for production. Subterranean clover 
is a legume that can help with nitrogen fixation
Fall rye would provide a living root in the soil 
throughout the winter and could provide soil 
microbiology an opportunity to feed and better 

survive the winter. However, spring termina-
tion and the cost of spring termination would 
be something to consider if it is not wanted to 
go to seed. 
Allowing cattle to graze the oats could add nutri-
ents from manure straight into the field and 
increase the grazing days per animal unit as well 
as decrease the costs associated with the labour 
and hauling of manure. 
Some other things to consider when choosing 
an oat or an oat mixture are what variety of oats 
to use, lodging resistance of oats, plant heights 
of oats, marketability, and varieties that are suit-
able to your region. 
Some other important things to consider when 
choosing to graze oats or an oat mix are: calving 
dates, the stage of life the cattle are in (e.g. lac-
tating, calves, dry, gestating etc.) and the goal 
of the feed at the time of grazing such as if the 
forage would be wanted for gains or mainte-
nance of the animal.  

Peace  Country  Beef  & Forage Associat ion 2021  Research Report



110

Collaborator: Kelvin and Marianne Krahn (High 
Prairie)
Project Duration: 2019-2021 
Several producers are interested in using high 
stock density grazing to create a mob grazing 
effect. Stock density is the number of animals 
or animal live weight assigned to a specific pas-
ture area for a specific time period. Stock den-
sity is a very powerful tool to manage grassland 
resources (i.e. improve utilization, reduce spot 
grazing/selectivity, control competition, manure 
distribution, produce seed/soil contact, open up 
a sward for over-seeding, etc). The cows would 
usually be moved a few times a day, daily, in order 
to stimulate soil biology and to control prolific 
weeds. Cattle would primarily consume weeds 
along with grazing perennial forages that were 
growing sporadically throughout the farm. 

Objective 
To assess the influence of high stock density 
grazing and a year of pasture rest on soil health 
improvement, plant diversity, and forage produc-
tion compared to a control paddock, which had 
normal grazing pressure.

Methods
Project site: Marianne & Kelvin Krahn's farm, near 
High Prairie An existing pasture is being used 
for the project.
The following 3 treatments are being tested: 
1. High stock density grazing (HSDG) with year-

lings. After the high stock grazing, the pad-
dock was left to rest for the remaining part 
of the year.

2. A year of pasture rest (REST) - No grazing 
was carried out throughout the year.

3. Control - normal grazing (NG) practice by the 
collaborating producer. 

Each treatment is 1 acre in size. 
The project commenced on June 25, 2019. 

Results
Forage botanical composition
The botanical composition of all 3 treatments 
did not differ significantly in terms of % grass, 
legumes and weeds in the sward.

Forage DM Yield
All 3 treatments were high yielding, produc-
ing more than 3 tonnes per acre of DM forage. 
Though not statistically significant, HSDG yielded 
almost 1 ton higher than NG and 2 tonnes higher 
than REST. 

Forage Quality
Protein – in terms of CP, REST produced the high-
est CP content, yielding 13.08%. The CP con-
tent of HSDG and NG were similar (See Table 1). 
All treatments are good protein sources for they 
have CP contents of more than 11.0 %, which 
will adequately meet requirements for lactating 
beef cattle. 
Energy and fibre – the forage energy content 
(TDN) was similar in all 3 treatments and ranged 
from 65.16 – 66.90%. All 3 treatments are quite 
high in forage energy content (> 65% TDN) and 
will meet the energy requirements of growing 

On-farm Demonstration of Grazing 
Management to Improve Soil Health, Plant 
Diversity, and Forage Production 
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and finishing beef cattle. REST was of a better 
feed value (RFV of 110) compared to HSDG (RFV 
of 101) or NG (RFV of 100). This was most likely 
due to its lower ADF (34.8%) and NDF (52.3%) 
values which will potentially encourage dry mat-
ter intake. Also, all 3 net energy values for REST 
were consistently higher 
than for NG and HSDG.
Minerals – the macro min-
eral content of the treat-
ments did not differ sig-
nificantly from each other. 
Of all the macro minerals 
tested only K was in ade-
quate amounts (2.0-2.26%) 
to conveniently meet the 
nutrient requirements of 
beef cattle stock (0.6% for 
growing/finishing and ges-
tating; 0.7% for lactating). 
The Ca content varied from 
0.38-0.39% and will meet 
the nutrient requirements 
for only mature beef stock. 
The P content ranged from 
0.18-0.20% and Na con-
tent  was less than 0.01% 
for all 3 treatments, mean-
ing that none of the treat-
ments met P or Na require-
ments for growing, lactat-
ing, and mature beef cat-
tle stock. The Mg content 
did not meet the nutrient 
requirements for early lac-
tating beef cattle. Beef cat-
tle stock will therefore have 
to be supplemented accord-
ingly with mineral supple-
ments for adequate growth. 
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The Chinook Applied Research Association is 
heading a provincial initiative funded by the 
Canada Agricultural Partnership (CAP) designed 
to generate a database of soil parameters related 
to physical, biological and chemical indicators.  
The Alberta Soil Health Benchmark study is led 
by CARA’s Soil Health and Crop Management 
Specialist Dr. Yamily Zavala.  Dr. Zavala was 
instrumental in the development of CARA’s Soil 
Health Lab (CARASHLab), the first farmer-fo-
cused lab evaluating physical and biological soil 
qualities in western Canada.  The lab utilizes 
protocols from Cornell University and the former 
Canadian SoilFoodWeb Lab.
Eleven of Alberta’s applied research and forage 
associations participate in the soil health bench-
mark study, working with farmers and ranchers 
in several soil zones throughout the province.  
Each group documents field history and man-
agement information and uses the same proto-
cols when collecting soil samples.  Samples are 
received and processed through CARA’s Soil 
Health Lab.  Dr. Zavala supervises the analysis 
of biological and bio-physical characteristics, 
including soil respiration rate, texture and wet 
aggregation stability, the level of active carbon 
rate and total and potential biological biomass.  
Analysis of chemical components are currently 
contracted to A & L Labs and the University of 
Alberta’s soil lab determines the total organic 
carbon, carbon and nitrogen levels.  All informa-
tion is being summarized into a database which 
will help generate strategic management prac-
tices targeting specific regional soil constraints 
in the future.  Monitoring (re-visiting) sample 
sites will help determine if those managements 
are working or not.  Funding for the Benchmark 
project wraps up in 2022, but further verification 
of management practices at over 200 of the orig-
inal benchmark sites will be made through a new 
project supported by Results Driven Agricultural 

Research (RDAR).
The CARASHLab generates a comprehensive 
report for each site sampled, which is compiled 
and shared with the local association and land-
owners.  The report captures a picture of the 
soil health and is a point of reference for com-
parison to future sampling or following man-
agement changes.  It includes measurements of 
the individual soil indicators as well as a rank-
ing of whether the measurement is an area of 
concern or constraint for over-all soil produc-
tivity.  Suggestions for mitigation or improve-
ment of problem soil components may also be 
added to the soil scorecard.  Discussion of the 
soil health report cards has been the focus of 
several extension activities held by participating 
producer associations. 
Although not all samples collected to date have 
been processed or added to the data bank, Dr. 
Zavala has observed a few trends from samples 
collected to date.  Compaction and poor water 
infiltration are common concerns at many sites 
and are often associated with lower biological 
components.  She has observed a great diver-
sity of beneficial soil creatures including, proto-
zoa functional groups, fungal hyphae and nem-
atode-feeding groups as well as predatory spe-
cies.  Each soil sample evaluated has its own 
‘biological signature’ with no two samples having 
the same biological ‘fingerprint’.  The biology in 
some soils just needs to be ‘woken up’ whether 
from adding diversity to the forage mix or crop 
rotation, maintaining green growth longer during 
the growing season or adding biological amend-
ments to the soil.  Specific strategic management 
practices and recommendations will be identi-
fied during the final phases of the Benchmark 
Study as well as the management verification 
project which is just beginning.  The Benchmark 
Study is intended to be a working tool that helps 
managers better understand soil health, how 

Soil Health Benchmark Study Update
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various management practices impact it and 
which practice might contribute to improving 
land resilience.  It is Dr. Zavala’s intention that 
it continues to grow and provide valuable infor-
mation to producers into the future.
Note:  1525 soil samples, from 1138 fields 
managed by 434 farmers have been received 
to date under Soil Health Benchmark study.   
Data from the analysis of samples submitted 
by individual farmers or as part of other stud-
ies will also be included in the database.
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