Demonstrating Forage Options in
Cropping Rotations
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Funding

Funding for this project provided by the Agriculture Demonstration of Practices and Technologies
(ADOPT) program.

Organizations

e Wheatland Conservation Area (WCA)
e lIrrigation Crop Diversification Center, (ICDC)

Principle Investigators
e Bryan Nybo, WCA
Objectives

The objective of this project is to create a venue to demonstrate various forage options best suited for
inclusion into a cropping rotation and promote the benefits of having forages in rotations (including
breaking up weed and disease cycles, soil health, nutrient cycling, and herbicide resistance), while at the
same time providing critical information producers need to know moving into a forage phase and
coming out of the forage phase of the rotation. These include choosing forage varieties best suited for
the overall rotation. For example, selecting a legume that establish quickly, exhibit high forage
production, short lived and therefor, easily terminated.

Research Plan

Utilizing two years of funding through the ADOPT program, we set up a venue to promote the benefits
of including forages as part of a producer’s overall rotation and demonstrated a variety of forage
options that are best suited for the forage phases of that rotation. These options included both long
term and short term legume forages as mono crops, and mixtures with long term and short term
perennial forage grasses, annual forages, and cover crops. The forage mixtures were included to
determine if they increase forage production in the year of establishment or if the mixtures will limit
production in year two and overall stand.

Two replications were seeded using a disc drill and fertilized to soil test recommendations. Two
replicates were established to insure better representation of each treatment throughout the two years
of the project. The plot size was 2m X 6m. The treatments included the following:

Treatment 1) Sidewinder alfalfa (FD 2)

Treatment 2) PV Ultima alfalfa (FD 4.4)

Treatment 3) Westar Red clover

Treatment 4) Sidewinder alfalfa mix with MBA bromegrass

Treatment 5) PV Ultima alfalfa mix with Dahurian Wild Rye

Treatment 6) PV Ultima alfalfa mix with a cover crop of Horizon field pea
Treatment 7) PV Ultima alfalfa mix with Pronghorn triticale

Treatment 8) Westar Red clover mix with AB Advantage forage barley

258



All treatments were seeded at 30 seeds/m2. (Mono crops 30 sd/m2 and mixes 50/50 or 15 sds/m2 of
alfalfa or red clover and 15 sds/m2 of accompanying mixture)

Following the second growing season, in the fall of 2024, each treatment was split in half and two
termination methods were demonstrated, tillage and chemical termination. Photographs were be taken
for extension purposes.

Operations:

Year One: Establishment year involving soil test for required nutrient, seeding, demonstrating early
establishment, plot maintenance (hand rouging, trimming), data collection.

Year Two: Demonstrating established plots, hand weeding, data collection
Demonstrating termination methods with pictures.

Data collected includes:

Year 1 - Establishment (PI/m2) and Biomass Yield.
Year 2 - Over winter establishment (PI/m2) and Biomass Yield.

-Examples of economic comparisons of these rotations based on gross revenue of biomass yield and
forage prices.

This demonstration was also set up as a venue to deliver extension material/information on the benefits
of introducing forages into cropping rotations along with photos of different termination methods for
extension purposes.

Results

Growing Season Precipitation (Swift Current)

Accumulative Weekly Precipitation for Years 2010...2023
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Figure 1

Location Year May June July August Avg. / Total
Mean Temperature (°C) -------------------
Swift Current 2022 10.9 15.9 19.8 20.9 16.9
2023 14.8 17.8 18.5 17.8 17.2
Long-term 10.9 15.4 18.7 17.7 15.7
Precipitation (mm) ---------------------
Swift Current 2022 51.2 37.7 90.4 7.5 187
2023 48.8 33.8 76.7 47.5 207
Long-term 44.2 73.9 52.4 43.0 214
Growing Season Precipitation (Outlook)
Figure 2
Location Year May June July August Average
Mean Temperature (°C) -------------------
Outlook 2023 15.2 19.45 18.6 18.7 18.0
Long-term 11.25 16.1 18.85 17.9 16.0
Precipitation (mm) ------------=------
2023 17.5 15.3 155 16.6 64.9
Long-term 41.5 65.3 55.8 43.9 206.5
Irrigation (mm) June July August Total
115 85 42 242.5

Growing conditions were relatively good at seeding time in Swift Current and the trials got off to a good

start. We experienced good emergence and establishment, however, similar to the past number of
growing seasons, dry conditions after emergence caused major crop stress resulting in poor crop

development and yield. To further complicate the situation, devastating hail on July 22", affected most

of the trials causing irreversible damage. Heat quickly advanced crop maturity over the summer and

caused stress to the canopy. These adverse growing conditions made it difficult, in some cases, to show

consistent treatment responses (Figure 1). Outlook on the other hand had dry conditions at seeding

resulting in poor germination and emergence. This site was later re-seeded on July 22.

Since this is an interim report, interpretation of the results is limited. This report will include project

progress, observations, photos, and an initial summary of data collected.

Operation Notes (Swift Current and Outlook)

Swift Current

Date:

Action Taken

28-Apr
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Seeded 9 rows, 8.5" spacing with disc drill
31-May [Emergence counts

06-Jul \Vigor Rating
10-Aug [Completed first cut harvest

26-Jul [Estimated yield loss from July 22 hail storm ~90%

Outlook
Date: Action Taken
16-May [Seeded
22-Jun Re-seeded due to poor emergence
21-Sep [Completed first cut harvest

All treatments were seeded in Swift Current on April 28, 2023 into adequate soil moisture and the trial
emerged and established to our satisfaction. One possible exception would be Treatment 4 (Sidewinder
/ Bromegrass) where the brome may have been slower to establish or too small at the time of
emergence counts.

Year one, of this two year project, was not without its challenges. Dry conditions after establishment
resulted in crop stress and poor plant development. This resulted in poor overall crop biomass in year
one. As expected, biomass yields favored the forage mixture containing an annual crop over the
monocrop legumes or forage mixtures with a perennial grass (Figure 3&4).

Figure 3.

Forage Optionsin Cropping Rotations
Dry Wieght Biomass (kg/ha)

Red Clover Ukima/ Pea

Red Clover Utima Ukima Sdewinder Sdewinder Utim

a
Dahurian Brome triticake barley
Figure 4.
Swift Current 2023 Outlook 2023

Dry Wieght [Establishment [Fall Regrowth Dry Wieght [Establishment

Research and Demonstration Program Report 2023 261



Tmt# Treatment Name (kg/ha) (pls/m2) (cm) (kg/ha) (pls/m2)
1 Sidewinder 1777.9 177 7.4 3412.6 145.8
2 Ultima 1068.3 185 10.7 2329.1 97.2
3 |Red Clover 332.6 219 5.7 3972.1 243.0
4 Sidewinder / Brome 1788.6 107 7.0 3607.9 178.2
5 [Ultima / Dahurian 1140.3 143 11.4 3563.9 118.8
6 [Ultima / Pea 3549.1 151 12.7 3768.2 178.2
7 Ultima / triticale 3138.3 155 16.2 5503.8 243.0
8 |Red Clover / barley 3425.9 154 9.0 7885.5 307.8

In addition, plant height data was collected on October 17 to get some indication of fall regrowth
approximately a month after final cutting. Measurements were taken only on the forage legume species
and not on the forage grasses or the perennial forages. Even though conditions were very dry, the
Ultima alfalfa with a Fall Dormancy rating of 4.4 showed more regrowth after cutting, at 12.8 cm,
compared to the Sidewinder alfalfa with a FD rating of 2.0, at 7 cm, and the Red Clover, showing
regrowth of 7.5 cm (Figure 2). Early indications show that the Ultima alfalfa may be well suited for a
second cut under improved moisture conditions and may be a good option for a forage in a cropping
rotation.

Figure 2.

Forage Options in Cropping
Rotations
Regrowth 30 days after cutting (cm)

RED CLOVER SIDEWINDER ULTIMA

This project was discussed at Sask Wheat’s Coffee Shop Seminar Series in Moose Jaw, Saskatchewan on
November 1, 2023 in round table discussions with approximately 60 producers in attendance. As well,
this project will be presented in an update at Cropportunities 2024, in Swift Current on March 14 with
approximately 200 attending.

Conclusion

Conclusions and recommendations are limited since this is an Interim report. However, even though dry
conditions limited plant biomass in 2023, the perennial crops established well in 2023. This was
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encouraging, since there is promise for better plant development in year two, provided the crop escapes
significant winter kill. With an adequate forage stand entering the 2024 season, there is potential for a
good plant stand and reliable data collection.

Complete results, along with conclusions and recommendations will be included in the final report due
next year.

Research and Demonstration Program Report 2023 263



