
IDENTIFY COVER CROPPING
STRATEGIES FOR THE NORTH PEACE
REGION TO IMPROVE SOIL QUALITY
AND PROMOTE ADOPTION

Six NPARA cover crop mixes were grown along with Ultimate and Pinpoint mixes from Union Forage 
Blends 5 and 6 as much yield yield as the Union Forage blends. Mixes 5 and 6 have corn, which is a
bulky plant and ryegrass, which is an early emergence high yielding cover crop.
Blends 5 and 6 had TDN as great as that found in the Pinpoint blend
Protein content in Blend 3 was the same as that found in Pinpoint blend. 
Blends 1 and 4 were low in ADF and NDF

Highlights

         There was more
biomass in the Ultimate mix
compared to the other cover
crop mixes. It is important to
note that, despite producing
32% more than the other
NPARA blends (P=0.0076), its
mean biomass value was
statistically the same than
biomass found in Pinpoint in
NPARA blends 5 and 6
(P=0.0151). In contrast, NPARA
blends 1 and 4 which were
the blends that produced the
lightest mean biomass. It can
be argued that blends 5 and
6 are heavier as they have
corn in their cover crop mix,
which is a  bulky plant and
ryegrass, which is an early
emergence high yielding
cover crop. Blends 1 and 4,
have cereal rye as part of
their mix, but biomass
produced from these stands
is not as copious as that
found in annual ryegrass. 

           Protein values were
the highest in ultimate and
pinpoint blends (P<0.0001).
As such, Ultimate and
Pinpoint had 54 and 42%
more protein respectively
compared to NPARA protein
values combined. Protein
content in NPARA blend 3
was the same as that found
in Pinpoint blend in
comparison to the other
blends from NPARA, likely
due to white clover being
part of such blend.
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         Overall, NPARA blends 1 and 4 more digestible for the animal to eat compared to the other NPARA
blends. However, NPARA blend #3 might also be a good choice of energy as it provides as much protein as
that found in the Pinpoint blend.

  Blending mix   NPARA MIXES  

  Ultimate   Pinpoint   1   2   3   4   5   6  

Grasses   Annual
Ryegrass

 
3.6   Annual

Ryegrass  
5.4

   Annual
Ryegrass

4.8
  German

Millet 2.4  Teff 
Grass 1.2  German

Millet 1.8   Annual
Ryegrass 4.2   Annual

Ryegrass  4.2

 Japanese
Millet 1.8  Sorghum

Sudangrass 2.4  Sorghum
Sudangrass 2.4               Sorghum

Sudangrass 1.2

    Teff
Grass 0.6                   

Brassicas  Forage
Radish 0.6  Hybrid

Brassica 0.84
 Forage 

Rape 1.2  Forage
Turnip 1.2  Daikon

Radish 3.6  Forage
Radish 2.4  Hybrid

Brassica 1.8  Forage
Radish 0.6

 Forage
Rape 0.6  Forage Rape 0.96        

New 
York

Turnip
1.2     Forage

Radish 1.2  Forage 
Rape 0.6

 Forage
Turnip 0.6

                     

Legumes  Crimson
Clover 1.2  Berseem

Clover 1.2  Faba 
Bean 10  Crimson

Clover 1.2  White
Clover 4.8  Crimson

Clover  3  Faba 
Bean 10  Forage 

Pea 10

 Hairy vetch 3  Persian
Clover 0.6  Forage 

Pea 10  Hairy 
vetch 4.2     Soybean 4.8  Lupin 1.8  Hairy 

vetch 2.4

       Soybean 3.6                 

Oilseed  Sunflower 0.6                      Sunflower 0.6

Cereal           Oat 40  Cereal Rye 40  Cereal
Rye 40  Brown

Midrib Corn  40  Brown Midrib 
Corn 40

Other           Buckwheat 3  Safflower 1.2     Buckwheat 3  Buckwheat 2.4

          Acid (P=0.0279) and neutral (P=0.0184) detergent fibre were also greater in the ultimate blend. Acid
and neutral detergent fibre were 30 (P=0.0153) and 26% (P=0.0452) respectively compared to those found
in NPARA blends. From the blends selected at NPARA, blends #2, 5 and 6 showed statistically similar ADF
and NDF values to Ultimate and Pinpoint blends. Lowest ADF and NDF values on the other hand were
attributed to blends 1 and 4, possibly due to presence of cereal rye in a greater proportion with respect
to the other blends. Total digestible nutrients were greater in Ultimate and Pinpoint blends (P=0.0022).
Values were 43 (P=0.0002) and 32% (P=0.0087) greater than those found in NPARA blends.
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           Yield in crops was influenced according to the crop interseeding treatment (P<0.0001). Moreover, some
intercrop mixes were not harvested because they were unable to mature despite frost and applications of
paraquat (Reglone). For those crops that were harvested, barley was higher yielding when paired with field
pea than with green lentil. Yield of field pea and oat was the same despite interseeding treatment. Flax yield
was as great as that of field pea when the latter is accompanied by barley. Similarly yield in wheat was
statistically the same as yield in barley intersown with green lentil. Yield in canola and faba bean was not
collected because they were late maturing and snow impeded combine harvesting of these crops.  

Barley was higher yielding when paired with field pea than with green lentil. 
Yield of field pea and oat was the same despite interseeding treatment. 
Flax yield was as great as that yield obtained from field pea 

Field pea intercropped with barley. 
yield in wheat was the same as yield in barley

barley intersown with green lentil. 
Yield in canola and faba bean was not collected because they were late maturing and snow impeded
combine harvesting of these crops. 
Field pea and barley Land Equivalent Ratio (LER) values were the lowest,

Greater yields can be obtained from barley when sown with field pea and green lentil as an
intercrop

Wheat, flax and oat (in field pea) had the highest LER values. 
Wheat with red clover was the most profitable intercrop

Wheat yield was more than enough to cover the expenses used to seed and maintain red clover
stands

Highlights
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          Land equivalent
ratio (LER) defines how
much land is required by
an intercrop to yield as
much grain/seed as that
found in monocrops.
Thus, if LER greater than
or closer to 1, the crop
sown solo would
necessitate more land to
have yields as great as
those obtained by the
same crop when
interseeded with another.
Overall, field pea and
barley LER values were
the lowest, whereas
wheat, flax and oat (in
field pea) had the
highest LER values
(P<0.0001). Wheat and
flax LERs were the same
as oat LER, when sown
with field pea.  There was
no difference between
LER values of oat and
barley intersown with
field pea. Moreover,
barley and field pea LER
values were the same
despite its companion
crop. It can be concluded
that greater yields can be
obtained from barley
when sown with field pea
and green lentil as an
intercrop. 

           Number of insects
varied across treatments and
was influenced by
interseeding treatment and
day of insect collection after
emergence (P<0.0001).  By the
end of the season, number of
insects found in pea and
canola intercrops was lower
than that found in wheat with
either faba bean or red clover
as well as flax with red lentil
intercrops. Further research
needs to be developed to
quantify beneficial and
parasitic insects depending on
the intercrop seeded. 
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Economic Analysis of Monocropping and Intercropping
           For this economic analysis, costs for monocropping systems were largely derived from
regional cost forecasts, made publicly available by the Government of Alberta. The same seed
prices were used in the monocrop analysis and the intercrop analysis. The monocrop yields were
taken from average yields of NPARA monocrop plots were possible. Price per bushel was based on
prices for the nearest sale date from local grain sales representatives, which at the time of writing
was late November 2022. The exceptions were the lentils. The red lentil prices were from local
forecasts for January 2023, and the green lentils were based on national reporting as there were no
available local numbers. Net profit is defined as gross revenue less operating expense. This
analysis is meant to provide a rough comparison of cost, rather than an absolute difference, as not
all costs or market potential was accounted for.
Due to weather conditions and time constraints, we were unable to harvest our wheat and faba
bean and canola and pea intercrop mixes. Therefore, those results have been left out of this
analysis.
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Economic Analysis of Monocropping and Intercropping
          This year there was only one intercrop mix that resulted in a greater net profit sown together
than separate as monocrops; the wheat and red clover mix. Despite the red clover not being a for
profit crop the wheat yield was more than enough to cover the cost. The oat monocrop as well as
both oat intercrop mixes saw greater cost than return based on the NPARA farm yields. This
analysis did not consider all costs nor ideal market projections and only represents a general
estimation of economic potential of these systems. One of the possible benefits of intercrops is, as
seen with the Wheat & Rec Clover mix, in the complementary nature of the mix resulting in lower
input costs. In years like 2022 with especially high input costs it represents a potential alternative.
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