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. Project Title: Demonstrating the Effects of Red and Alsike Clover Seed Crops in Rotation

. Producer Group Sponsoring the Project: Saskatchewan Forage Seed Development

Commission (SFSDC)  sfsdcO5@gmail.com  www.skforageseeddc.com

. Funder: The project was supported by the Agricultural Demonstration of Practices and

Technologies (ADOPT) initiative under the Canada-Saskatchewan Growing Forward bi-

lateral agreement.

. Researchers: Jessica Pratchler P.Ag and Stewart Brandt, Northeast Agriculture Research

Foundation (NARF), Melfort, SK

. Objectives:

9 To demonstrate the effect of a cover crop on red and alsike clover for seed
production;

I To demonstrate Odyssey and Viper ADV herbicides for weed control in red and
alsike clover;
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(N) fertilizer requirements in a wheat crop in rotations; and
9 To demonstrate direct seeding of wheat into red and alsike clover residue.
Northeast Saskatchewan is the centre of forage seed production in the province. Red
clover is the largest forage seed crop after alfalfa. Alsike clover is also commonly grown
for seed in the area. These clover crops, when harvested for seed, fit well into crop
rotations. Both are often seeded with a cover crop in the seedling year and harvested
for seed in the second year. Weed control is an important management practise with
these crops and newly registered herbicides will be demonstrated. Wheat will be direct
seeded into the stubble in year 3 to take advantage of increased soil nitrogen. This
increase in soil nitrogen has not been recently measured or demonstrated with these
clover seed crops in the area. In 2019, the project will be funded by SFSDC.
. Methodology:
In the spring of 2017 an area of wheat stubble in black clay soil was selected at the
Agriculture and Agri-Food Canada (AAFC) Research Farm near Melfort, SK.
Soil samples from an adjacent area were taken and submitted for analysis of available N,
P,0s, K, S and Zn as well as soil organic matter. A pre-seed weed control application of
glyphosate (Roundup Ultra Il) was made on May 30, 2017.
Five crop rotations were evaluated as outlined in Table 1. Treatments were selected to
evaluate effects of growing red or alsike clovers either alone or as companion crops with
canola in year 1, followed by a clover seed crop in year 2, followed by wheat in year 3. In
an effort to identify the nitrogen benefit from the clover seed crops, wheat yields in a
grain only rotation with rates of 0, 40, 80, 120 and 160 kg/ha of fertilizer N will be used
in year 3.
The plot size was 8 m x 7 m in a randomized complete block design (RCBD) with 4
replications. To accommodate five different Nitrogen rate treatments in 2019, two
passes of the Conserva-Pak air drill were required.
Crops were seeded on June 6, 2017 with a 3.75 m (12.3 ft) wide Conserva-Pak air drill
seeding on 23 cm (9 inch) row spacing to a seeding depth of 0.5 to 1.25 cm (% to % inch).
When seeded in the same treatment, canola was seeded in the side-band and the
clovers were seeded through the seed boot into alternate 45 cm (18 inch) rows. When
seeded alone, plots were seeded in 23 cm (9 inch) rows. The canola (Clearfield variety

1of9



.1 Sed y February 1, 2019
46H75) was pIanted at5.6 kg/ha (5 Ib/ac), anng with red clover (variety Altaswede) at
2.8 kg/ha (2.5 Ib/ac) and alsike clover (variety Dawn) at 2.8 kg/ha (2.5 Ib/ac). All plots
seeded to canola received fertilizer N at 164 kg/ha (146 Ib/ac) as urea (46-0-0) sideband
plus P,Os at 39 kg/ha (34.5 Ib/ac) as 11-51-0. All plots seeded to red or alsike clover
alone received 15 kg/ha (13.3 Ib/ac) of P,0O5 as 11-52-0. For weed control in 2017, plots
seeded to clover alone were mowed in July and August, while those with canola did not
receive an in-crop herbicide application.

Canola yield was measured by harvesting 5 rows from each plot with a Wintersteiger
plot combine on September 25, 2017. Following harvest, the canola seed was dried to
10 per cent moisture content then cleaned and weighed. The canola yield data was
analysed as an RCBD.

Table 1. Crop Rotations and Nitrogen rate specifications for 5 treatments planted at
Melfort in 2017 and 2018.

Rotation 2017 2018 2019

1. Red Clover / Red Clover seed Wheat
Clearfield Canola

2. Red Clover Red Clover seed Wheat

3. Alsike Clover / Alsike Clover seed Wheat
Clearfield Canola

4, Alsike Clover Alsike Clover seed Wheat

5. Clearfield Canola Peas Wheat ¢ 5 N rates

Prior to seeding in the spring of 2018, soil samples were collected for nutrient
application recommendations and residual levels. The canola alone treatment was
replaced by pea (variety AC Carver) at 90 plants/m2 for comparison between forage and
grain legume residual N contributions. Pea plots received 6 kg/ac (5.34 Ib/ac) of Cell-
Tech For Pea inoculant plus 79 kg/ha (70 Ib/ac) of 11-51-0 fertilizer, while the clover
crops were unfertilized in 2018.

On May 29, 2018, when the clover was 2.5 to 7.5 cm (1 to 3 inches) tall, plant density
was calculated using the line-transect method. This accounts for the number of 10 cm (4
inch) sections with at least one plant present along 1 meter of crop row and then was
converted to a percent scale.

In 2018 all treatments received in-crop herbicide applications of Viper ADV at 400 mL/ac
on June 6, 2018 and Assure Il at 300 mL/ac on June 25, 2018.

On July 26, 2018 flower petals were collected from individual clover plots and submitted
to Quantum Biosciences for sclerotinia detection to determine if underseeding clovers
to canola increases the risk of disease.

On August 30, 2018 Reglone lon at 1.09 L/ac was applied to the entire trial area to
desiccate the crops prior to harvest. Due to differing dry down time, combining with a
Wintersteiger plot combine took place on different dates for each crop. The peas were
harvested on September 4, 2018, alsike clover on September 6, 2018 and red clover on
October 5, 2018. A cleaned composite sample of clover seed from each treatment was
submitted for purity and germination quality analysis.

Due to the early winter, the clover crops were not terminated as planned and are
scheduled for glyphosate application in the spring of 2019.
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Wheat yield and protein levels will be determined in 2019 in the 5 different N fertilizer
rates. The application of N to subplots on the wheat control treatment (original
treatment 5) of 0, 40, 80,120, and 160 kg/ha as well as seeding, plot maintenance,
harvest and seed analysis in 2019 will be funded by SFSDC.

. Results:

The 2017 growing season was drier and warmer than the long-term climate average
(Table 2). July to October was at least a degree warmer than normal, with September
being almost 2 degrees warmer. May and October were the only months to receive
more precipitation than average. This precipitation, along with the saturated soil
conditions from the previous fall made for difficult seeding conditions (Figure 1). Very
dry conditions in early June, just after seeding meant that the clover development was
variable, but improved through the summer. (Figures 3 and 4). The increased
precipitation in October would normally have presented a challenge, however due to
the extremely dry conditions in July, August, and September; the precipitation was
welcomed and did not considerably delay harvest. Overall, the warm weather was
favorable for canola production in northeast Saskatchewan (Figure 5). This combination
of environmental factors resulted in good canola yields. The first killing frost (-2°C)
occurred on October 9, 2017 after the canola crop was harvested.

January to August 2018 was slightly cooler and drier than the long-term climate normal
for that period (Table 3). During the winter months, January was warmer than average
while both February and March were cooler. Both January and March experienced more
snowfall than average, providing good cover for the clover crops. Due to a cool dry April,
the snow remained until the end of the month, which got clover growth off to a slow
start. May and June were warm and dry, allowing for the clover to start actively growing
and catch up to previous years. July and August were similar or slightly cooler with less
precipitation, allowing for an earlier harvest of some crops. Overall, the growing season
conditions did not hinder the growth of red or alike clover.

Table 2: Mean temperatures and precipitation collected from the Environment Canada
Weather Station at Melfort, SK., for May to October 2017.

Average
May June July August Sept Oct /Total
--- Temperature (°C) ---
2017 10.8 15.2 18.7 17.2 12.5 4.3 13.1
Long- 10.7 15.9 17.5 16.8 108 33 125
Term
--- Precipitation (mm) ---
2017 46.4 44.1 33.3 3.1 13.2 43,5 183.6
|_ -
TZ:rix 42.9 54.3 76.7 52.4 38.7 27.9 292.9

“Long-Term Climate normals from Melfort Environment Canada Weather Station (1981-2010)
opHcndpQnn bZ mMaAancocQnn 200

Table 3: Mean temperatures and precipitation collected from the Environment Canada
Weather Station at Melfort, SK., for January to August 2018.

Average
Jan Feb Mar Apr May June Jul Aug /Total
--- Temperature (°C) ---
2018 -15.8 -189 -9.3 -3.4 13.9 16.7 17.5 15.9 2.1
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#Z?i 172 <142 69 28 10.7 15.9 175 1638 32
--- Precipitation (mm) ---

2018 173 23 314 5 385 466 695 432 2538

#Z:ri 145 102 172 27 42.9 54.3 767 524 2952

“Long-Term Climate normals from Melfort Environment Canada Weather Station (1981-2010)
OpHcndpQnn bZX mMaAancocQnn 200

Soil Fertility

In 2017 the soil at this site had 8.5 per cent organic matter and a pH of 6.2. Soil available
N was low at 18 kg/ha (16 Ib/ac) at the 0-30 cm (0-12 inch) depth. Similarly, available
P,0swas low at 4 ppm. By contrast, the level of soil available K was high at 381 ppm
with moderately available S at 27 kg/ha (24 Ib/ac). Soil available Zn was adequate at
2.16 ppm.

In spring 2018 after year 1 of the demonstration, residual soil nutrient levels and soil
quality parameters were similar between the five treatments (Table 4). This was
expected, as the clovers were in the establishment year and were unable to fully
contribute to N fixation in the system. Furthermore, one would expect the treatments
to be similar as the canola would have taken up the N applied at seeding, making it
similar to the nitrate levels in the clover alone treatments.

Table 4: Spring 2018 residual nutrient levels and soil quality characteristics from red and
alsike clover in rotations at Melfort, SK.

Depth Nitrate Phospho Potassiu  Sulfur oM Sol. Salts pH
(inches)  (Ib/ac) rus ppm) m(ppm) (Ib/ac) (%) (mmho/cm)
Red Clover with Canola
Oto6 37 5 397 30 9.9 0.35 5.8
6to12 32 20 0.34 5.8
Oto12 69 50
Red Clover
Oto6 23 5 441 12 9.8 0.32 6.0
6to12 20 12 0.3 6.1
Oto12 43 24
Alsike with Canola
Oto6 32 5 441 14 9.9 0.38 5.9
6to12 35 16 0.35 6.0
Oto12 67 30
Alsike Clover

Oto6 25 6 416 22 9.4 0.27 6.2
6to12 26 14 0.3 6.3
Oto12 51 36

Canola
Oto6 22 5 366 12 9.4 0.34 6.0
6to12 28 12 0.34 6.1
Oto12 50 24

Plant Density
On May 29, 2018, when the clover was 2.5 to 7.5 cm (1 to 3 inches) tall, plant density
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was calculated using the line-transect method. Clover establishment (Table 5) was
significantly affected by the presence of a canola companion crop in 2017 (p=0.0003**).
Red clover density increased by 37 per cent when seeded alone (Figures 7 and 8), while
alsike clover increased by 19 per cent (Figures 9 and 10). This was expected, as canola
can easily shade the soil surface, reducing light penetration to the clover below.
Furthermore, canola is a more aggressive competitor for water and nutrients. This effect
could potentially be reduced with the use of a more open and/or late closing canopy
crop such as faba bean or with reduced canola seeding rates. This also illustrates that it
is important to grow canola and clover in alternative rows (as done here), as it can be an
effective method to reduce the competition by canola. It is also important to note that
the canola cover crop provided adequate weed control in 2017, while the clover crops
seeded alone were very weedy. This is an important agronomic consideration that will
require more attention, if a cover crop is not used.

Table 5: Canola cover crop effects on red and alsike clover establishment planted in

2017 and measured in spring 2018 at Melfort, SK.
Treatment Rotation Plant Establishment
(%)
1 Red Clover / Clearfield Canola 58 b
2 Red Clover 95a
3 Alsike Clover / Clearfield Canola 68b
4 Alsike Clover 85a

(p=0.0003**) Values followed by a different letter are significantly different

Sclerotinia Rating

On July 26, 2018 flower petals were collected from individual clover plots and submitted
to Quantum Biosciences for sclerotinia detection. There was a lot of variability between
the individual plots of each treatment, that led to a high error cv (41.5). Therefore, this
may not be the best method to test the associated risk and/or to determine any
significance. However, the results do suggest that companion cropping canola and
clover did not significantly increase the risk of sclerotinia in the year of seed production
(p=0.2902). Both red clover treatments had 34.4 per cent of petals test positive for
sclerotinia, that is classified as at medium risk. The alsike with canola treatment
averaged 18.8 per cent positive (low risk), that was only numerically lower than alsike
alone (31.3 per cent positive), due to the variability between treatments.

Yield

In 2017 canola yields between treatments were not statistically different (Table 6).

In 2018 after combining, clover and pea plots were dried to equal moisture, cleaned,
weighed, and yield calculated. Clover yield (Table 7) was significantly affected by the
canola cover crop (p<0.0001***). Red clover yield was significantly increased by 72 per
cent when grown without a companion crop. Alsike clover yields were statistically
similar between the two treatments, although there was a tendency for yields to be
greater when grown with a companion crop. The yields between red and alsike clover
with a companion crop were also similar. This suggests that despite the weed
competition in the establishment year, red clover growth and yield continues to be
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better when seeded alone. Furthermore, plant establishment significantly influenced
the seed yield of red clover. This effect may not be as important in alsike clover, as the
alsike clover/canola treatment with lower establishment had greater yields than the
alsike alone with higher stands. It also indicates that alsike clover is better able to adjust
to changes in plant density than red clover and can potentially alter the number of
flowers to compensate for low density. However, this is one site year of data. Additional
site years are warranted to confirm these effects. Pea (Figure 11) yields averaged 69.8
bu/ac, a typical yield for the growing region.

Table 6: Influence of red and alsike clover on canola yield at Melfort in 2017.

Canola yield
Treatment Rotation (bu/ac)
1 Red Clover / Canola 27.6
2 Red Clover
3 Alsike Clover / Canola 29
4 Alsike Clover
5 Canola 29.9

Canola yield differences were not statistically significant

Table 7: Red and alsike clover yields as affected by canola cover crop at Melfort, SK
2018.

Treatment Rotation Yield (Ib/ac)
1 Red Clover / Clearfield Canola 548 b
2 Red Clover 950a
3 Alsike Clover / Clearfield Canola 473 bc
4 Alsike Clover 300 c

(p<0.0001***) Yields followed by a different letter are significantly different

Purity and Germination

A cleaned composite sample of clover seed from each treatment was submitted for
purity and germination quality analysis. Both purity and germination were similar across
the four clover treatments. Red clover with canola was 98.6 per cent pure and
germinated at 97 per cent, while red clover alone was 99.3 per cent pure and had 96 per
cent germination. Alsike clover with canola was 98.2 per cent pure and germinated at 96
per cent, while alsike clover alone was 99.2 per cent pure and 95 per cent germination.
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alfalfa, volunteer canola, Canada thistle, stinkweed, barnyard grass, and annual sow
thistle.

. Conclusions and Recommendations:

Results in 2017 indicated that underseeding red or alsike clover to canola did not reduce
canola yields.

Clover establishment is significantly impacted by the use of a companion crop. However,
the companion crop does provide an additional level of weed control that can become
an important agronomic consideration. It does not appear that the use of canola as a
companion crop will significantly increase the risk for sclerotinia in the year of seed
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productlon of the clover crops. However, con5|derable variability between the risk levels
of the individual plots, suggest that clover petal testing may not be the best method to
measure this risk. Red clover yield was 401.9 Ib/ac (72 per cent) greater when no
companion crop was used. Although alsike clover yields were similar between the two
treatments, yields were 173.7 Ib/ac greater when seeded with a companion crop. These
results suggest that the most appropriate practices for establishing these two clover
crops may differ. This may be due to their ability to compensate for a companion crop
and weed competition. However, as this was only one site-year of data, we advocate
that this demonstration be repeated again to confirm results.

Agronomic data, description of results, statistics and conclusions were provided by
Jessica Pratchler, P.Ag.
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Figure 1. Planting trial. Melfort SK. June 6, 2017.
Source: SFSDC

27, 2017. Source: SFSDC

Figure 2. Stu Brandt describing project at field tour.
Melfort SK. July 27, 2017. Source: SFSDC

Figure 5. Canola alone. Melfort SK. July 27, 2017.
Source: SFSDC
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2017. Source: SFSDC

Figure 6. Project sign on field tour. Melfort SK.
July 25, 2018. Source: SFSDC
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Figure 7. Red clover underseeded to canola. Melfort SK.
July 25, 2018. Source: SFSDC

Figure 10. Alsike clover alone. Melfort SK. July 25, 2018.
Source: SFSDC

Field Pea

Figure 8. Red clover alone. Melfort SK.
July 25, 2018. Source: SFSDC
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Figure 11. Pea alone. Melfort SK. July 25, 2018. Source:
SFSDC

Figure 9. Alsike clover underseeded to canola.
Melfort SK. July 25, 2018. Source: SFSDC
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