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. Objectives:

Saskatchewan Forage Seed Development Commission (SFSDC) wanted to continue the
work started with ADOPT 20130352 to demonstrate the effectiveness of using alternate
row companion crop planting when establishing forage seed crops. To demonstrate the
agronomic and economic advantages of alternate row planting using modern air-seeder
technology and provide an economic analysis of planting methods and deliver these
results to new and existing forage seed growers. Perennial forage seed crops require a
year to establish before seed production occurs. Some growers are less willing to accept
a year without economic return and forage seed crop acres are declining in part due to
competition from canola and wheat acres. This project continues to evaluate and
demonstrate alternative planting methods.

. Methodology:

An area of wheat stubble in black clay soil was selected for the project at the Agriculture
and Agri-Food Canada (AAFC) Research Farm near Melfort, SK. A pre-planting treatment
of Roundup Ultra (1.0 L/ac) was applied on May 24, 2016.

Meadow bromegrass (Variety Fleet) and wheat (Variety Shaw VB) were planted in
alternate rows using a Conserva-Pak airseeder with double-shoot technology with 9 inch
row spacing on May 26, 2016. The wheat was planted through the fertilizer opener at a
seeding rate of 90 Ib/ac while the meadow bromegrass was planted through the seed
openers at a seeding rate of 5 Ib/ac to achieve optimum seeding depths for both crops.
The ports to alternate rows on the seeder were diverted at the meters, so that when
seeded at 18" spacing, the seed from 2 rows was combined into 1 row to target correct
seeding rates.

Phosphorus fertilizer (11-52-0) was applied at a rate of 25 Ib/ac and was mixed with the
meadow bromegrass seed to prevent bridging and ensure seed flow.

A randomized complete block design field trial was used and replicated four times and
the plot size was 12 feet x 24 feet.

Treatments (Table 1) included meadow bromegrass planted as follows: 1) without a
companion crop in 9 inch rows (Figure 3), 2) without a companion crop in 18 inch rows,
3) in the same rows with wheat as the companion crop (Figure 5), 4) with wheat in
alternating rows (Figure 4). We also planted 5) wheat in 9 inch rows and 6) wheat in 18
inch rows (Figure 6).
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The entire trial was over sprayed with an in-crop herbicide treatment of Spectrum A (40
ml/ac) and B (600 ml/ac) and Puma (200 ml/ac) on July 8, 2016. A fungicide application
of Caramba (400 ml/ac) was made on August 7, 2016 when the wheat heads were fully
emerged. Wheat emergence was recorded on June 6, 2016 and meadow bromegrass
emergence was recorded on June 10, 2016. Plant stand counts were completed using
two 1 meter rows both front and back of the plots on August 9, 2016. Above-ground
biomass samples were collected at the wheat swathing stage on August 10, 2016 on
wheat, meadow brome and weeds using a half-meter quadrant in the front and in the
back of the plots. Biomass samples were air dried and weighed. Wheat plots were
harvested with a Wintersteiger plot combine on September 30, 2016. The grain samples
were dried to O per cent moisture and cleaned to assess yield.

Table 1: Treatment List for planting meadow bromegrass and wheat in alternate rows in
2016. Melfort, SK.

Treatment | Description

1 Meadow bromegrass alone in 9 inch rows
Meadow bromegrass alone in 18 inch rows
Meadow bromegrass with wheat in the same rows.
Meadow bromegrass with wheat in alternate rows
Wheat alone in 9 inch rows
Wheat alone in 18 inch rows
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. Results:

The 2016 growing season was characterized by being both warmer and wetter than
normal (Table 2).

Table 2: Mean temperatures and precipitation at Melfort, SK from May to October
2016.

o IemperatUre -
May Jun. Jul. Aug. Sept. Oct. Average
2015 9.9 164 179 170 119 6.6 133
2016 136 171 181 163  12.0 1.7 13.1
LZCS;Z;;T 107 159 175 168 108 33 12.5
o PreCi it atiOn - i
May Jun. Jul. Aug. Sept. Oct. Total
2015 7.1 548 1498 574 700 330 3721
2016 168 532 1287 808 413 577 3785
LZCS;Z;;T 429 543 767 524 387 279 292.9

% Long-Term Climate totals and averages calculated between 1981 to 2010 from Melfort,
SKgSIFGKSNI aldll GA2y oO6pHcndQnn b3 mnncocQnn
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May 2016 was 2.9 degrees C warmer than normal, June and July were only slightly
warmer than normal and August was a bit cooler than normal. The only month where
the average monthly temperature was cooler than normal was August, and the average
for May 1 through October 31 was 0.6 degrees above the long term normal.
Precipitation during May was much below normal. Precipitation during June was near
normal, while July and August were much wetter than normal. In addition, 2016 had an
abnormally long frost free period with the first fall frost recorded on October 4 when it
normally occurs near September 10.

Unfortunately, emergence of the meadow bromegrass was very poor (Figure 1) due to
dry conditions that prevailed after seeding (Table 3). This made rating of meadow
bromegrass emergence difficult. Wheat, which was planted deeper into moist soil,
emerged much better.

Table 3: Influence of seeding meadow bromegrass alone or in alternate rows with
wheat on plant densities of both crops and grain yield of wheat at Melfort in 2016.

Plant density
(plants/M?) Wheat
Trt | Description Meadow yield
brome Wheat | (kg/ha)
1 Meadow bromegrass alone in 9 inch rows 11 - -
2 Meadow bromegrass alone in 18 inch rows 12 - -
3 Meadow bromegrass with wheat in the same 3586
rows 0 229
4 Meadow bromegrass with wheat in alternate 3097
rows 10 362
5 | Wheat alone in 9 inch rows - 256 3236
6 Wheat alone in 18 inch rows - 288 3116

Meadow bromegrass biomass was higher where it was grown alone than where it was
grown in the same rows as wheat or when grown in alternate rows with wheat (Table
4). In fact, no meadow bromegrass was found in the plots where meadow bromegrass
was planted in the same rows as wheat. This large difference may be related to dry
conditions at seeding that made the wheat highly competitive with the meadow
bromegrass. Treatments did not affect wheat biomass.

Weed biomass tended to be high where meadow bromegrass was grown alone in either
9 inch or 18 inch rows, and much lower where wheat was grown either with or without
meadow bromegrass. This suggests that wheat was much more competitive with weeds
than meadow bromegrass.

Wheat grain yield (Table 3) was not greatly affected by treatments although there was a
weak tendency for yields to be lower in the 18 inch than 9 inch rows. This agrees with
observations made in the trial (ADOPT 20130352) in 2014.
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Table 4. Influence of seeding meadow brome alone or in alternate rows with wheat on
crop and weed biomass at Melfort in 2016.

Biomass (Ib/ac)
Trt | Description Meadow
brome | Wheat | Weeds

1 Meadow bromegrass alone in 9 inch rows 1058 - 2246
2 Meadow bromegrass alone in 18 inch rows 1463 - 2960
3 Meadow bromegrass with wheat in the same

rows 0 38872 217
4 Meadow bromegrass with wheat in alternate

rows 223 38968 55
5 | Wheat alone in 9 inch rows - 38890 46
6 | Wheat alone in 18 inch rows - 37316 69
Conclusions:

The project was planted and carried out on time and as planned. Unfortunately, due to
unusual drought conditions in spring 2016, possible seeding depth concerns and obvious
weed competition, little meadow bromegrass emerged and very little data on meadow
bromegrass was available.

Re-evaluation of the meadow bromegrass population in the plots with take place in
spring 2017 to determine if the project can be salvaged.
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Figure 1.Wheat emerging with meadow bromegrass planted in alternate rows. Few bromegrass plants
emerged. Melfort SK. June 9, 2016. Source: SFSDC
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Figure 2. Field Tour signs. Melfort SK. July 20, 2016. Source: SFSDC
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Figure 3. Meadow bromegrass alone 9 0
Melfort SK. July 20, 2016. Source: SFSDC
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Figure 4. Meadow bromegrass and wheat in
alternate rows. Melfort SK. July 20, 2016.
Source: SFSDC
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Figure 5. Meadow bromegrass and wheat in same
row. Melfort, SK. July 20, 2016. Source: SFSDC
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July 20, 2016. Source: SFSDC
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