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Varietal Assessment of Forage Seed 

Production 
 

Funding 

Funding provided by the Saskatchewan Forage Seed Development Commission 

Organizations 

Organizations 

• Irrigation Crop Diversification Corporation, (ICDC) 

• Saskatchewan Ministry of Agriculture, (SMOA) 

• University of Saskatchewan, (U of S) 

• Livestock and Forage Centre of Excellence, (LFCE) 

• Saskatchewan Forage Seed Development Commission, (SFSDC) 

Principle Investigators 

• Dr. Biligetu, LFCE 

• Garry Hnatowich, ICDC 

• Gursahib Singh, ICDC 

• Terry Kowalchuk, SMOA 

Objective 

Assess seed yield for forage seed crops commonly grown in Saskatchewan under dryland and irrigated 
management systems. 

Evaluate forage seed as a possible irrigated cash crop as a means of expanding the sector 

Explore potential forage and turf grass varieties as a possible diversification opportunity for the forage 

seed sector. 

Enable Saskatchewan’s Strategic Research Program Chair in Forage Crop Breeding to evaluate seed 
production of new lines and compare to current commercial varieties. 

 

Research Plan 

Forage variety seed production trials were planted under dryland and irrigated seed production systems 
in spring 2020. The dryland site at the Livestock and Forages Center of Excellence (LFCE) at Clavet, SK, 
was planted in 2020. The Clavet site is managed by the forage breeding program at the University of 
Saskatchewan, utilizing equipment and resources available through the Crop Development Centre. The 
Outlook site is managed by Irrigation Crop Diversification Corp. (ICDC), an irrigation research, 
demonstration and extension organization directed by Saskatchewan irrigation producers. ICDC focuses 
on the research and demonstration needs of Saskatchewan's irrigation farmers and is supported 
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through provincial Agriculture-Applied Research Management (Agri-ARM) funding. Irrigation 
Saskatchewan, a not-for-profit organization was formed from the December 20203 amalgamation of 
ICDC and the Saskatchewan Irrigation Projects Association (SIPA), a producer group dedicated to the 
expansion of irrigation while ensuring the efficient use of Saskatchewan's water resources.  

At each site, 28 treatments were seeded. Species, registered variety name, breeding line identifier, 
seeding rate and germination of the seed sources are presented in Table 1 (Clavet, dryland) and Table 2 
(Outlook, irrigated). Note that the year of seeding and the entries differ between the two locations. Before 
a new planting at the irrigated site in 2022, the entry list was reviewed by seed producers, forage seed 
industry contract production and buyers and the University of Saskatchewan plant breeder. Changes 
reflected market demand for red clover, turf-type perennial ryegrass and tall fescue, an improved variety 
of timothy, new breeding lines, lack of creeping red fescue seed production in Saskatchewan and the 
elimination of entries that failed to produce seed at the dryland site.  

 

Table 1 Treatment list and seed information, Forage Seed Variety Demonstration trial, dryland 
conditions, Clavet, SK 2020.  

Entr
y 

Species Variety 
Seeding Rate 
(plants/m2) 

Germination 
(%) 

Seed Weight 
(g/1000 seeds) 

1 Hybrid 
bromegrass 

AC Knowles (check) 300 82 0.40 
2 Hybrid 

bromegrass 
AC Success 300 84 0.45 

3 Hybrid 
bromegrass 

S9073Q 300 92 0.40 
4 Hybrid 

bromegrass 
S9570 300 82 0.44 

5 Hybrid 
bromegrass 

S9593 300 94 0.41 
6 Meadow 

bromegrass 
Fleet (check) 300 90 0.49 

7 Meadow 
bromegrass 

S9549 (CDC Torsion) 300 96 0.53 
8 Smooth 

bromegrass 
Carleton (check) 300 32 0.32 

9 Crested 
wheatgrass 

Kirk (check) 300 74 0.32 
10 Crested 

wheatgrass 
S9598 300 80 0.29 

11 Hybrid 
wheatgrass 

AC Saltlander 
(check) 

300 82 0.43 
12 Hybrid 

wheatgrass* 
S9615 (CDC Salt 

King) 
300 86 0.38 

13 Hybrid 
wheatgrass* 

S9600 300 72 0.36 
14 Western 

wheatgrass** 
Walsh  300 60 0.52 

15 Northern 
wheatgrass** 

Elbee  300 78 0.26 
16 Intermediate 

wheatgrass 
Chief (check) 300 82 0.70 

17 Intermediate 
wheatgrass* 

S9578 300 90 0.62 
18 Tall fescue Courtenay (check) 300 86 0.23 
19 Tall fescue S9582 300 98 0.23 
20 Timothy Climax (check) 460 96 0.07 
21 Timothy ST1 (CDC Tiznow) 460 96 0.06 
22 Creeping red 

fescue 
Boreal 300 90 0.14 

23 Perennial 
ryegrass 

Replicator 300 92 0.27 
24 Festulolium Lofa 300 88 0.37 
25 Galega Common 400 78 0.59 
26 Cicer milkvetch Oxley II 400 62 0.37 
27 Sainfoin Common (check) 200 88 1.91 
28 Sainfoin* SF900 200 90 1.93 
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* Advanced public breeding program lines USask 
 
Table 2. Treatment list and seed information, Forage Seed Variety Demonstration trial, irrigated 
conditions, Outlook, SK, 2022. 

Entry Species 
V

ariety 
Seeding rate 
(plants/m2) 

Germination 
(%) 

1 Hybrid bromegrass AC Knowles (check) 300 82 
2 Hybrid bromegrass* S9073Q 300 92 
3 Hybrid bromegrass* S9593 300 94 

4 Meadow bromegrass Fleet (check) 300 90 
5 Meadow bromegrass CDC Torsion 300 92 
6 Perennial ryegrass Common seed (turf) 300 90 
7 Perennial ryegrass Polim 300 90 
8 Perennial ryegrass Dominator 300 90 

9 Crested wheatgrass Kirk (check) 300 74 
10 Crested wheatgrass Fairway 300 86 
11 Crested wheatgrass* S9598 300 80 

12 Hybrid wheatgrass AC Saltlander (Check) 300 82 
13 Hybrid wheatgrass* S9615 300 86 

14 Intermediate wheatgrass Chief (check) 300 82 
15 Intermediate wheatgrass* S9578 300 90 
16 Intermediate wheatgrass UM2016Syn (Kernza) 300 90 

17 Tall fescue Courtenay (check) 300 86 
18 Tall fescue* S9582 300 98 
19 Tall fescue Thor 300 90 
20 Timothy Climax (check) 460 96 
21 Timothy CDC Tiznow 460 96 
22 Timothy Classic 460 96 
23 Sainfoin Melrose (check) 200 88 
24 Sainfoin Common seed 200 90 
25 Sainfoin AC Mountain View 200 90 

26 Red clover (single cut) Altaswede (check) 400 85 
27 Red Clover (single cut) * SL906RC (2) 400 85 
28 Red Clover (double cut) Common seed 400 85 

* Advanced public breeding program lines USask 

 

Site-specific experimental design, management, and analysis: 

Dryland production system, LFCE, Clavet 

Treatments were arranged in a three-replicate split plot design, with species as the whole plots, and 
variety as the subplot. The trial site was planted at the University of Saskatchewan Research Farms, 
LFCE, near Clavet, SK, on 19th May 2020, by the University of Saskatchewan Forages Breeding program 
staff. Seed was harvested in 2021 and 2022. Results are reported in Tables 3 to 12. 
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Forage stand establishment in year one (2020) was assessed using the line transect method of 
estimating percent cover. Two random rows were selected for each plot, and a 1-m long rope was 
placed alongside the rows and marked at 10-cm intervals. Stands with at least one plant were assessed, 
and plants were counted within the 10-cm sections. Results are reported in Table 13. All plots were 
trimmed to uniform height in early October 2020. Based on a general visual estimation, the grass plots 
were well established in the fall of 2020. However, some of the legume plots showed signs of stress 
from weed competition and seasonal drought. Herbicides were not applied for weed control due to the 
diversity of species in the test. Weed type and density were not recorded in 2021. However, wild-oat 
density was generally considered to be a major concern for all plots, and entire plot areas were mowed 
multiple times during the growing season. In 2022, the weed pressure was generally low with some 
weeds appearing in the legume plots. No chemical weed control measures were taken.  

Soil fertility has been managed by soil sampling prior to seeding and basing fertilizer applications on 
soil nutrient determinations. At seeding, each plot received 35 kg P2O5/ha as mid-row banded 
monoammonium phosphate (MAP; 11-52-0). On 16 October 2020, 75 kg/ha 28:23:0 fertilizer was 
broadcast. In fall 2021, fertilizer was applied based on soil test recommendations. The forage grass plots 
had 38.2 kg/ha N, 60.1 kg/ha P and 608 K kg/ha in October 2021. The forage legume plots had 18.4 kg 
N/ha, 33.4 kg/ha P, and 338.4 kg/ha K. In October 2022, we applied 31-23-00 fertilizer onto the grass 
plots at a rate of 50 kg N and 30 kg P per hectare; the legumes received 75 kg N/ha and 55 kg P/ha. 

The first seed harvest of the forage grasses began mid-summer 2021. All plots were direct combined 
using a small plot combine except cicer milkvetch for which plot seed yield was estimated by cutting 
three, 1 x 0.25 m2 areas per plot in August 2021. Bromegrass, tall fescue, creeping red fescue, perennial 
ryegrass, timothy and sainfoin were harvested July 20, 2021; the wheatgrasses were harvested on 30 
July 2021. All plots, 7.2 m2 in size, were direct-combined (i.e. neither swathed nor desiccated). Harvest 
of sainfoin began in August. The other legume, galega, was not harvested. A plot combine was not used 
in 2022 as the USask forage breeding program does not own this piece of equipment and relies on 
borrowing other programs' plot combines. Thus in 2022, seed yield was determined by hand harvesting.  

The 2022 seed harvest was done by hand harvesting of three, 1-m length rows per plot beginning 
with sainfoin on 18th July, bromegrasses (hybrid and meadow) and creeping red fescue on 20th July, 
wheatgrasses (hybrid, crested and native) on 27th July, tall fescue, timothy, and intermediate 
wheatgrass on 1st August. Harvest concluded with cicer milkvetch on 2nd September 2022. Harvested 
seeds were placed in a dryer for four days at 40°C and then stored at room temperature. Seeds were 
threshed using a belt thresher (C&D Machine Welding Ltd, Swift Current) on a 'low wind' setting and 
weighed to determine seed yield. After seed harvest, all plots were trimmed to a uniform stubble height 
of 10 cm using a WinterSteiger forage harvester CiBus F (WinterSteiger, Salt Lake, UT). Straw was 
removed from all plots.  

Seed yield data were analyzed as a randomized complete block design using the Mixed Procedure 
Model of SAS 9.4 (SAS Institute, Inc. Cary, NC). The model considered variety as a fixed effect; year and 
replication were considered random effects. Each group of species was separately analyzed. No seed 
yield data was collected in 2023.  

All entries harvested in 2022 survived the winter, and the trial showed promise for seed harvest. 
However, the extremely hot and dry conditions during flowering in 2023 severely impacted seed yield 
potential. As the stand was mostly vegetative, the trial was discontinued. Weather data is reported in 
Appendix Figure A.1 and explained in detail below. 
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Environmental conditions, 2021 to 2023  

In 2020 to 2021, after initially losing two species of cool season grasses from the original entry list to 
be assessed; the remaining crop kinds were in good condition going into their first year of seed 
production. The first-year seed production in 2021 generated higher yields compared to 2022. The main 
challenge for seed production was extreme weather conditions, enhanced by a lack of companion crops 
to protect the plant stands during the late fall-winter season. 

From planting until late fall (May to September 2020), the trial received sufficient moisture with 
approximately 220 mm of precipitation. Growing season temperatures were close to the long-term 
average, although precipitation from May to September was about 50% of the average. However, cold 
came early in the Saskatoon area in 2020, with 14 days in October below -5 °C, and there was minimal 
snow cover (3.5 cm), likely not serving as a sufficient insulating factor. Only after the extreme cold, did 
the snowfall begin to accumulate and from November until mid-March ,a snow cover of 17 cm cover 
was maintained, ending the winter with 16.1 mm precipitation.1 (Figure A.1 and Table A.3).  

The turf type perennial ryegrass and Festulolium, a cross of perennial (Italian) ryegrass and meadow 
fescue, were lost from the trial due to winterkill, 2020 to 2021 (Table 9). Festulolium was a new crop 
kind whose potential was being investigated by the breeding program, and its performance was 
uncertain. However, perennial ryegrass will not withstand severe winters, and without a companion 
crop planted for protection (a management practice used by forage seed growers in northeast 
Saskatchewan), the crown root growth is vulnerable to winterkill and the plots did not survive the first 
winter. 

In 2022 having substantively more growing season precipitation available for the grasses - May, June, 
and July total rainfall 166-mm in 2022 compared to 89-mm rainfall over the same time period in 2021 - 
the hot temperatures in July 2022 likely impacted seed yield. According to Saskatoon AccuWeather the 
monthly average air temperature in 2022 was about the same as the long-term average, however, 
maximum temperatures were above the average for 30 days in July, and 14 of those days exceeded 
28°C. Eight consecutive days, 12 July to 19, had an average maximum temperature of 31°C. Another 
probable reason for lower yields in 2022 is that as stands get older, according to Dr. Bill Biligetu, there 
can be a large variation in seed yields, and this was an explanation for the seed yields observed in 2022, 
despite the first-year stands having relatively uniform growth. The effect seems to be greater on seed 
yield than biomass.  
 
In early spring 2023, second-year seed harvest potential looked promising, but unfortunately, extreme 
temperatures affected all forage seed entries. Soil moisture conditions deteriorated rapidly as 
precipitation was 49% of the average for June and 26% for July (a total of 115 mm from May to the end 
of July compared to 214 mm). At the same time, temperatures at critical times for flowering were far 
above normal. Starting in May, the maximum daily temperature for nine days was 27°C or higher, 16 
days in June and nine days in July- in total, for 34 days of the 92 days growth period, temperatures were 
27°C or more, the maximum temperature average from those days was 29.5°C (based on Saskatoon 
Environment Canada data). The forage seed grasses were impacted severely as they remained in a 
vegetative state at the time when they typically would have transitioned to flowering. The lack of timely 
rainfall and extreme temperatures coinciding with flowering triggered the stand in the grasses to remain 
in a vegetative state. The weather also affected the legumes, which did not normally flower when they 
would have started flowering in mid-June-July. Consequently, due to these extreme weather 
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conditions, the trial assessing the third year of seed production under dryland conditions was 
discontinued, and there are no plans for planting at the LFCE in 2024. 

 

Irrigated forage seed production demonstration, Outlook, SK.  

Entries were arranged in a three-replicate split plot experimental design, with species as the whole 
plots, and variety as the subplot. Forage seed variety demonstration plots were reestablished at Outlook 
due to poor establishment at the Knapik Off Station Location in 2020-2021 (see interim reports, 
February 2021, February 2022).2 The new trial site is at the ICDC station, Field 12, GPS coordinated first 
plot (51.477872N, -107.045046W) and has irrigation infrastructure available at the planting site. The 
location is well suited for easy access for monitoring the trials and maintenance and will accommodate 
field tours and hosting seed production information sessions. Seed sources for planting and germination 
were provided by the forage seed industry and public breeding programs. 

Weed control was done prior to planting. High millet and green foxtail populations required a pre-
seed burn-off with glyphosate (1 L/acre) on 25 May 2022. Plots were tilled on 3 June and 22 July 2022, 
prior to planting. 

Seeding was done on 6th June 2022 for most plots except for perennial ryegrass, which was seeded 
on 25 July 2022. The plot plan is provided in Appendix, Figure A.2.  

Irrigation was scheduled to support good stand establishment. In 2022, irrigation was applied in 
June, July, August, and September, 35.6 mm (1.4 inches), 55.9 (2.2 inches), 63.5 (2.5 inches) and 48.3 
mm (1.9 inches), respectively. Total irrigation was 202.3 mm (~8 inches). Irrigation stopped on 30 
September 2022. Growing season temperature and precipitation is reported in Appendix Table A.4 and 
A.5 

In 2023, irrigation was applied in June, July, August, and September, 4.6 inches, 3.4 inches, 1.7 inches 
and 2.8 inches, respectively. Total irrigation was 12.5 inches.  

Weed control was done by hand weeding and mowing. Unfortunately, during the time of 
establishment, the available moisture also encouraged substantive weed competition. Weeds, both 
grassy and broadleaf species, became heavily competitive compared to the treatment varieties and 
breeding lines. Subsequently high weed pressure across plots negated rating the plots for stand 
establishment. Furthermore, it was noted that each irrigation application appeared to 'promote’ the 
growth of the weedy species. Hand weeding was attempted but was not effective, possibly causing 
more damage than good, and consequently discontinued. At the end of August 2022 and early 
September, the trial area was mowed with a pull-type rotary mower table set at approximately 8-inch 
height to clip weed spikes/seed pods to prevent developing weed seed maturation and to reduce the 
weed seed bank. In 2023, grassy weeds were controlled by hand weeding, the broadleaf weeds were not 
a problem as in 2022. 

Pest damage was not evident in 2022. Neither insect pests nor symptoms of disease were observed 
during the 2022 growing season. Grasshoppers were causing damage to the plots. Matador 120ED was 
applied on June 23rd and a repeat application was done July 4th, 2023.  

 
2 The demonstration was planted off-station and into a very well drained sandy loam textured soil. Growing conditions were favorable until June 2020, however, 

rainfall was not adequate from July to September 2020. In-season precipitation was 144-mm (5.7 inches) and total in-season irrigation applied was 213-mm (8.4 

inches). Moisture stress was apparent between irrigation applications. As the grass species began heading but only a portion of the plants produced a seed head. In 

addition, due to technical issues with the planter, seed was equally distributed in each of the rows and the in-row competition likely influenced plant heading. In 

2021, during the growing season, temperatures at Outlook were warmer than the 30-year average, particularly in June and July. Annual precipitation was 42% of the 

30-year average. Irrigation was applied intensively in July and August but disrupted in June by equipment repair and water availability issues. Visible plant wilting 

was evident between irrigation scheduling.  
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Soil fertility was assessed by taking a composite soil sample prior to seeding and analysis by AgVise 
Laboratories. Fertilizer applications were based on soil nutrient determinations (Appendix, Table A.2). At 
seeding, each plot received 35 kg P2O5/ha as mid-row-banded mono ammonium phosphate (MAP; 11-
52-0). On 25th July 2022, 100 kg N/ha of urea was broadcast across the entire trial. Nitrogen fertilizer 
was applied in May 31st 2023 at a rate of 50 lbs/ac. In preparation for year two seed harvest, post-
harvest soil fertility was assessed by taking a composite soil sample and was sent for analysis by AgVise 
Laboratories on 5th October 2023. Fall soil test results are presented in (Appendix, Table A.3. Based on 
standard practice used by forage seed growers, 100 lbs N/ac urea was applied on 19th October 2023. 

April mean air temperatures were below normal for Outlook, average of 1.35°C, versus 4.35°C. May 
and June temperatures were about 3.95°C and 3.35°C above long-term averages of 11.25 and 16.1°C, 
respectively. By July, temperatures returned to long term normal (Appendix, Table) . Growing season 
precipitation was far-below long-term average for May through to September, 131.2-mm rainfall in 2023 
April to September, compared to 255.6 mm average., 51% of normal precipitation. The first scheduled 
irrigation was in June, 4.6 inches applied, followed by 3.4 inches in July and 1.7 inches in August. After 
harvest, 2.8 inches was applied in September 2023.  

In 2023, grasses were the main weedy species pest, and the plots were hand weeded as required. 
Broadleaf weeds were not a problem in 2023 as in the previous year. Grasshoppers were, however, a 
major pest, and two applications of insecticide were done on June 23 and July 4. 

Seed harvesting of the forage grasses began in July 2023. All plots were direct-combined, no 
desiccant was applied. Bromegrass, tall fescue, perennial ryegrass, timothy, wheatgrasses and sainfoin 
were harvested July 20th, 2023. Red clover was harvested on August 30th, 2023. Due to high variability 
among the replicates, random rows were selected for sub-sampling. Fan speed was decreased to collect 
all plant matter and plot samples put through the combine (i.e. plots were direct combined, neither 
swathed nor desiccated). The harvest area was 3.2 m2 in size. Trash from each plot was later cleaned out 
using handheld screens. Seed yield is reported as the weight recorded on the combine weigh scale and 
not adjusted for moisture content because of a gap in calibration sets for forage seed using the Foss-
NIRS to estimate differences in measured test weight and predicted test weight. Plot yield converted to 
kg/ha is reported in Tables 3 to 12. 

Seed yield data were analyzed as a randomized complete block design using the Mixed Procedure 
Model of SAS 9.4 (SAS Institute, Inc. Cary, NC). The model considered variety as a fixed effect; year and 
replication were considered random effects. Each group of species was separately analyzed. 

 

Environmental conditions, 2022 to 2023  

The growing conditions for establishment were more favorable in 2022 compared to 2020. No 
technical problems occurred during planting. The temperatures were slightly above the long-term 
average and total precipitation was below average. Weather data from 2022 and the 30-year mean 
values are reported in Appendix Table A.5 and A.6. Of note is the timing of precipitation. In the month of 
June, approximately 75-mm of precipitation was recorded, 118% of long-term mean value and the 
highest monthly rainfall for the 2022 growing season. Unfortunately, the weedy species were already at 
a competitive advantage to utilize the moisture. July rainfalls were near-normal (53-mm or 95% mean).  

Emergence of the planted forage species was apparent early on, although the grasses established 
better than legumes. Weather conditions at planting were particularly favorable for plots seeded on 
June 6th which gave the forages competitive advantage over the weedy species. This was not case for 
perennial ryegrass seeded on July 26th where the perennial ryegrass could not be discerned from weeds 
within the seeded rows. Weeds quickly established themselves throughout the entire trial and 
competed with the forage crop treatments.  
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Assessments of emergence was not feasible in any plots. It was unlikely that accurate assessments 
could be made given the time required to separate the seeded versus volunteer plants and in doing so 
there was a risk of damage to the new seedlings. The trial was irrigated shortly after seeding and the 
total irrigation amount was 203.2 mm (8 inches). The irrigation likely contributed to established weeds 
overrunning the newly planted forage seed rows; the effect even greater for the later seeded perennial 
ryegrass. 

Plots were mowed to prevent further weed propagation from established weeds. This is a common 
practice used by organic forage seed producers and proven effective for stand establishment. By early 
fall, the forage plants had regrown to a height ranging from 10 to 15-cm. The first frost occurred 
September 16. The first snowfall occurred on November 9, promising good environmental conditions for 
stand establishment and over-wintering success.  

For the next three years (2023-2025), seeds will be harvested, and grain yield data will be collected. 

 

Results 

Our first and overall objective is to assess seed yield for forage seed crops commonly grown in 
Saskatchewan under dryland and irrigated management systems. We are accomplishing this objective at 
the dryland and irrigated sites and we have gleaned information about our second objective, evaluating 
the performance of the new breeding lines. Four of the Crop Development Center (CDC) breeding lines 
developed by have been selected for commercialization and are in various stages of pedigreed seed 
production. Diverse genetics have also been tested in this demonstration and lessons have been 
learned. Festulolium, a hybrid between ryegrass and fescues, recognized for high feed value, did not 
survive its first Saskatchewan winter (2020-2021). Only one plot of perennial ryegrass overwintered, and 
yield data was collected in 2021 but not in 2022. When growing perennial ryegrass in Saskatchewan, it is 
recommended for commercial fields that a perennial ryegrass crop is planted with a companion crop 
and provide overwintering protection. This practice was not feasible in our trial due to the replication 
and randomization of entries of varieties and breeding lines; therefore, it was not surprising the plots 
did not survive due to environmental conditions. The genetic potential of the turf variety tested may, or 
may not, have been suited to production in Saskatchewan if common commercial practices of planting 
perennial ryegrass with canola, oat, wheat, or barley are used. Galega produced flowers only and did not 
set seed. 

Two years (2021, 2022) of seed yield data have been collected at the dryland site (LFCE, Clavet) and 
one year (2023) of seed yield has been collected at the irrigated site (ICDC, Outlook). A description of 
the results relevant to each objective is provided along with the data summary, Tables 3 to 12.  

Comparing multiple years of seed yield data, the highest yielding group in 2021 (dryland) were the 
intermediate wheatgrasses, cv. Chief and line S9578 average yield of 1,027 kg/ha, the new breeding line 
with slightly higher (101%) yield. The lowest yielding grasses group in 2021 was timothy with an average 
yield of 205 kg/ha, although the new breeding line ST1, subsequently registered as CDC Tiznow, was 
superior to the check by 22%. Analysis of variance for yield in 2021 suggest the trials were a reliable 
indicator of performance as the Coefficient of Variance (CV) for seed yield was less than 22% for all 
groups of forage grasses except for the native species with a CV of 71% and a highly variable range in 
seed yield between the northern and western wheatgrass entries, 388 kg/ha and 99 kg/ha respectively. 
The large CV in this case is a good example of interpreting a CV, “measuring relative variability and that 
it has an inverse relationship with the sample mean”. 

In 2022, under dryland conditions, the bromegrasses (Table 3) and crested wheatgrasses (Table 4) 
performed comparatively well with seed yields averaging 564 and 551 kg/ha respectively, whereas 
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intermediate wheatgrass - the highest seed yielding group in 2021- produced average seed yield of 418 
kg/ha in 2022 (Table 5). Tall fescue (Table 6) and timothy (Table 7) produced the lowest seed yields 
amongst the grasses, averaging 170 kg/ha and 167 kg/ha, respectively. Considering the available 
precipitation in 2022, compared to 2021, the lower yields were unexpected.  

The CV for seed yield in 2022 would generally be considered very high for each group analyzed. (All 
CV yields in 2022 were above 28% except for the hybrid wheatgrasses with a CV yield of 12.2%). Some 
of the sources of variation may be attributed to hand harvest method in 2022 compared to plot 
combine harvest in 2021. Within the bromegrasses, significant differences (p <0.05) are observed for 
the eight entries evaluated. The five hybrid bromegrass entries had an average seed yield of 480 kg/ha 
and each entry was better than the check, AC Knowles. The two meadow bromegrass entries with an 
average yield of 703 kg/ha and one smooth bromegrass (705 kg/ha) had higher seed yields in 2022 than 
any of the hybrid bromegrass entries. This was not the same trend as observed in 2021 where the first 
seed yield of hybrid bromegrass was greater than meadow bromegrass, average yield of 521 kg/ha for 
the five hybrid bromegrass lines, compared to average yield of 512 kg/ha for the two meadow 
bromegrass entries. Smooth bromegrass was the highest yielding of all bromegrass entries (705 kg/ha). 

Despite 2022 having substantively more growing season precipitation available for the grasses - May, 
June and July total rainfall 166-mm in 2022 compared to 89-mm rainfall over the same time period in 
2021 - the hot temperatures in July 2022 may have impacted seed yield. According to Saskatoon 
AccuWeather the monthly average air temperature in 2022 was 19.0 about the same as the long-term 
average, however, maximum temperatures were above the average for 30 days in July, and 14 of those 
days exceeded 28°C and may have impacted seed yields. Eight consecutive days, July 12 to 19 had average 
maximum temperature of 31°C.  Another possible reason for lower yields in 2022 is that while the first-
year stands had relatively uniform growth, there can be a large variation for seed yields, as stands get 
older according to Dr. Bill Biligetu. The effect seems to be greater on seed yield than biomass.  

At ICDC site near Outlook, SK, all forage crops were harvested for seeds in 2023. Seed yields under 
irrigation at ICDC for bromegrasses, perennial ryegrass, crested wheatgrass, hybrid and intermediate 
wheatgrass, as well as tall fescue were all lower than under dryland conditions at the LFCE field site in 
2022. This difference is largely the result of poor establishment at the ICDC site in 2022. Poor 
establishment had the further effect of greatly increasing the coefficient of variation (CV), in some cases 
it was as high as 45. Due to the large variation within the species, more future testing under irrigation is 
needed to confirm the findings. 

Hybrid, meadow and smooth bromegrass: There were no significant differences between 
bromegrass varieties tested (Table 3). S9593 and S9073Q both grew the greatest seed yield (208 and 
203 kg/ha, respectively), while the meadow bromegrass cultivars Fleet & CDC Torsion grew the lowest 
yield (128kg/ha & 81kg/ha respectively). S9593 and S9073Q produced 131% and 128% of the check 
cultivar, AC Knowles (159 kg/ha). CV was high (34.31%) due to poor establishment. Yields of bromegrass 
were overall much lower under irrigation compared to the dryland site; for comparison, the best 
yielding meadow bromegrass variety under dryland conditions in 2022 was ‘CDC Torsion’, with a 768 
kg/ha yield. The smooth bromegrass variety, Fleet, was the highest yielding bromegrass in 2021 (600 
kg/ha) and second highest in 2022 (705 kg/ha). 
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Crested wheatgrass: There were no significant differences between the three crested wheatgrass 
entries for any of the three years tested (Table 4). Under irrigation, the check cultivar, ‘Kirk’, produced 
the greatest seed yield (209 kg/ha), followed by ‘Fairway’ (204 kg/ha), with ‘S9598’ producing the lowest 
yield (197 kg/ha). Of the forage crops tested, crested wheatgrass had a low CV of only 3%, indicating 
relatively even among the replications. However, seed yields of crested wheatgrass were also much 
lower under irrigation than under dryland conditions, indicating negative effect of low stand 
establishment (Table 13). In 2021 and 2022, the two crested wheatgrass entries grown under dryland 
conditions had a change in ranking. In 2021, the new breeding line had higher yields than the check but 
was lower yielding in 2022.  

Intermediate Wheatgrass: There were no significant differences between any of the intermediate 
wheatgrass cultivars tested, 2021 to 2023 (Table 5). The check cultivar ‘Chief’ produced the greatest 
yield  in 2023 under irrigation, (333 kg/ha), followed by ‘UM2016Syn Kernza’ which produced 88% of the 
check (294 kg/ha), with ‘S9578 producing 187 kg/ha. However, the test had a very high CV at 27.88% 
due to poor stand establishment. The yield was lower than the dryland test where Chief yielded 1,021 
kg/ha in 2021 and 1.034 kg/ha in 2022. The breeding lines, S9578 and UM2016Syn, were slightly lower 
yielding than the industry standard.  

Tall Fescue: There were no significant differences between the three tall fescue cultivars tested 2021 
to 2023 (Table 6). Under irrigation, the check cultivar ‘Courtenay’ produced the greatest yield (201 
kg/ha). ‘S9582’ yielded 86% of the check cultivar (172 kg/ha), with ‘Thor’ producing 82% of the check 
cultivar (164 kg/ha). Of the crops tested, tall fescue had an acceptable CV of only 10.88%. Tall fescue 
was also one of the few crops which produced comparable yields under irrigated and dryland systems, 
with Courtney being the best performer in 2021 under dryland conditions producing 382kg/ha and the 
breeding line S9582 slightly less (382 kg/ha). 

Timothy: There were no significant differences between timothy cultivars tested 2021 to 2023 (Table 
7).  In each of the three years, ‘CDC Tiznow’ outyielded the check cultivar ‘Climax’ -  104% in 2023 (280 
kg/ha), 119% in 2022 (182 kg/ha) and 122%in 2021 (226 kg/ha) whereas ‘Classic’ only produced 104 
kg/ha in 2023, which was 39% of the yield of ‘Climax’ (269 kg/ha). As noted, timothy had the highest CV 
of any crop grown under irrigation (45.29%). Despite this high CV, timothy produced a greater yield 
under irrigated conditions than under dryland conditions. 

Hybrid Wheatgrass: There were no significant differences between the two hybrid wheatgrass 
cultivars tested, 2021-2023, although ‘ under irrigation, S9615’ (266 kg/ha) outyielded the check cultivar 
‘AC Saltlander’ (196 kg/ha) by 36% (Table 8). At Outlook, variation was still relatively high (CV =21.58%) 
due to poor establishment. The values were lower than the seed yield at dry land test with ‘CDC Salt 
King’, producing 392 kg/ha  in 2022. 

Perennial Ryegrass: There were significant differences between the three varieties of perennial 
ryegrass tested in 2023(Table 9). However, variation (CV=31.5%) was high assuming uneven 
establishment. ‘Polim Forage’ produced the greatest yield (117 kg/ha), followed by ‘Dominator turf’ (89 
kg/ha), with ‘Replicator’ producing the lowest seed yield (61 kg/ha). Similar to other species, seed yields 
under irrigated were lower than that of dryland test, noting that only one replicate survived under 
dryland condition, 2021.  

Creeping red fescue was included with perennial ryegrass analysis at Clavet. Interestingly, there are 
no reported seed production deliveries of this crop in Saskatchewan since 2005, yet the yield of 55 kg/ha 
in 2021 and 524 kg/ha in 2022, suggest potential for seed production under dryland conditions. Creeping 
red fescue is mainly grown in the Peace Region and prices will depend on market value and likely 
transportation to the Peace Region for processing.  
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Of the native forage seed grasses, the two-year seed yield performance (Table 10) for ‘Elbee, 
northern wheatgrass (388 kg/ha in 2021 and 486 kg/ha in 2022, were comparable to seed yield for 
timothy and tall fescue. Walsh, western wheatgrass had dramatically different seed yield in the two 
years – 99 kg/ha in 2021 and 477 kg/ha in 2022, suggesting a slower time to establishment.  

In the forage seed legumes, there were no significant differences between red clover varieties tested 
in 2023 (Table 11). ‘Commercial’, also referred to as Common seed, produced the greatest yield, 537 
kg/ha, which was 126% of the 425 kg/ha yield of the check cultivar ‘Altaswede’. ‘SL906R (2)’ also 
outyielded ‘Altaswede’ by 102%, producing 433 kg/ha of seeds. Red clover had an acceptable CV relative 
to many other crops of only 13.46% and was not tested in 2021 or 2022 under dryland conditions. 

Sainfoin varieties and lines were tested in all three years. In 2023, under irrigation, there was no 
significant difference between the entries (Table 12). ‘Common’ produced 153%, or 803 kg/ha, of the 
yield of the check cultivar ‘Melrose’ which produced 525 kg/ha. ‘AC Mountain View’ yielded only 506 
kg/ha, or 96% of ‘Melrose’. Sainfoin had a high CV of 27.25. Sainfoin produced much greater seed yield 
under irrigation than under dryland conditions and the CV yield at Clavet were very high and therefore, 
no meaningful comparisons between entries would be justified. Cicer milkvetch had very low seed yield 
under dryland conditions, 58 kg/ha in 2021 and 70 kg/ha in 2022.  

Comments on the dryland site:  

At Clavet, in 2022, the bromegrasses (Table 3) and crested wheatgrasses (Table 4) performed 
comparatively well with seed yields averaging 564 and 551 kg/ha respectively, whereas intermediate 
wheatgrass - the highest seed yielding group in 2021- produced average seed yield of 418 kg/ha in 2022 
(Table 5). Tall fescue (Table 6) and timothy (Table 7) produced the lowest seed yields amongst the 
grasses, averaging 170 kg/ha and 167 kg/ha, respectively. Considering the available precipitation in 
2022, compared to 2021, the lower yields were unexpected. Furthermore, the CV for seed yield in 2022 
would generally be considered very high for each group analyzed. (All CV yields in 2022 were above 28% 
except for the hybrid wheatgrasses with a CV yield of 12.2%). Some of the sources of variation may be 
attributed to hand harvest method in 2022 compared to plot combine harvest in 2021. Within the 
bromegrasses, significant differences (p <0.05) are observed for the eight entries evaluated. The five 
hybrid bromegrass entries had an average seed yield of 480 kg/ha and each entry was better than the 
check, AC Knowles. 

The two meadow bromegrass entries with an average yield of 703 kg/ha and one smooth 
bromegrass (705 kg/ha) had higher seed yields in 2022 than any of the hybrid bromegrass entries. This 
was not the same trend as observed in 2021 where the first seed yield of hybrid bromegrass was greater 
than meadow bromegrass, average yield of 521 kg/ha for the five hybrid bromegrass lines, compared to 
average yield of 512 kg/ha for the two meadow bromegrass entries. Smooth bromegrass was the 
highest yielding of all bromegrass entries (705 kg/ha). 

Despite 2022 having substantively more growing season precipitation available for the grasses - May, 
June, and July total rainfall 166-mm in 2022 compared to 89-mm rainfall over the same time period in 
2021 - the hot temperatures in July 2022 (Figure A.2 and Table A.4) may have impacted seed yield. 
According to Saskatoon AccuWeather the monthly average air temperature in 2022 was 19.0 about the 
same as the long-term average, however, maximum temperatures were above the average for 30 days 
in July, and 14 of those days exceeded 28°C and may have impacted seed yields. Eight consecutive days, 
July 12 to 19 had average maximum temperature of 31°C.  Another possible reason for lower yields in 
2022 is that while the first-year stands had relatively uniform growth, there can be a large variation for 
seed yields, as stands get older according to Dr. Bill Biligetu. The effect seems to be greater on seed yield 
than biomass. 

 



 

Research and Demonstration Program Report 2023                                                                                                      275 

Table 3: Bromegrass cultivar/line performance under dryland and irrigated conditions, Saskatchewan, 
2021-2023. 

Crop kind Identification 
Dryland, Clavet, SK 

Irrigated, Outlook, 
SK 

  2021 2022 2023 

  Seed yield Seed yield Seed yield 

  
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 

Bromegrass, 
hybrid 

AC Knowles 1 
(check) 

497 100 371 100 159 100 

Bromegrass, 
hybrid 

S9593 
462 93 520 140 208 131 

Bromegrass, 
hybrid 

S9073Q 
533 107 483 130 203 128 

Bromegrass, 
hybrid 

S95701 
529 107 424 114 - - 

Bromegrass, 
hybrid 

AC Success1 
586 118 600 162 - - 

Bromegrass, 
meadow 

CDC Torsion 
(S9549) 1 

527 106 768 207 81 51 

Bromegrass, 
meadow 

Fleet1 
498 100 639 173 128 81 

Bromegrass, 
smooth 

Carleton1 
600 121 705 190 - - 

LSD*  89.65  232.55  127.10  

P-value  0.08  0.04  0.21  

CV*  8.67  31.03  34.31  

 LSD = Least Significant Difference, CV = Coefficient of Variation 

1 forage (feed value) data available in Saskatchewan Forage Variety Demonstration Trial 2017-2020 Final 
Report, posted on the Sask Forage Council website https://www.saskforage.ca/completed-projects . 

 

Table 4: Crested wheatgrass cultivar/line performance under dryland and irrigated conditions, 
Saskatchewan, 2021-2023. 

Crop kind Identification 
Dryland, Clavet, SK 

Irrigated, Outlook, 
SK 

  2021 2022 2023 

  Seed yield Seed yield Seed yield 

https://www.saskforage.ca/completed-projects
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kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 

Wheatgrass, 
crested 

Kirk (check) 
1 

586 100 608 100 209 100 

Wheatgrass, 
crested 

S9598 685 117 494 81 197 94 

Wheatgrass, 
crested 

Fairway - - - - 204 98 

LSD*  106.82  215.2  230.26  
P-value  0.06  0.15  0.99  

CV*  21.18  36.3  3.00  
*LSD = Least Significant Difference, CV = Coefficient of Variation 
1 forage (feed value) data available in Saskatchewan Forage Variety Demonstration Trial 2017-2020 
Final Report, posted on the Sask Forage Council website https://www.saskforage.ca/completed-
projects . 

 

Table 5: Intermediate wheatgrass cultivar/line performance under dryland and irrigated conditions, 
Saskatchewan, 2021-2023. 

Crop kind Identification Dryland, Clavet, SK Irrigated, Outlook, SK 

  2021 2022 2023 

  Seed yield Seed yield Seed yield 

  
kg/ha 

Relative to 
check (%) 

kg/ha 
Relative to 
check (%) 

kg/ha 
Relative to 
check (%) 

Wheatgrass, 
intermediate 

Chief (check) 
1 

1,021 100 480 100 333 100 

Wheatgrass, 
intermediate 

S95781 
1,034 101 355 74 187 56 

Wheatgrass, 
intermediate 

UM2016Syn 
Kernza 

- - - - 294 88 

LSD*  408.85  360.1  335.88  

P-value  0.94  0.35  0.17  

CV*  15.71  31.4  27.88  
*LSD = Least Significant Difference, CV = Coefficient of Variation 

1 forage (feed value) data available in Saskatchewan Forage Variety Demonstration Trial 2017-2020 
Final Report, posted on the Sask Forage Council website https://www.saskforage.ca/completed-
projects . 

Table 6: Tall fescue cultivar/line performance under dryland and irrigated conditions, Saskatchewan, 
2021-2023. 

Crop kind Identification Dryland, Clavet, SK Irrigated, Outlook, SK 

https://www.saskforage.ca/completed-projects
https://www.saskforage.ca/completed-projects
https://www.saskforage.ca/completed-projects
https://www.saskforage.ca/completed-projects
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  2021 2022 2023 

  Seed yield Seed yield Seed yield 

  
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 

Tall fescue Courtney 1 
(check) 

391 100 221 100 201 100 

Tall fescue S9582 382 98 119 54 172 86 

Tall fescue Thor   -  164 82 

LSD*  196.05  134.9  71.39  
P-value  0.85  0.08  0.39  

CV*  20.67  40.6  10.88  
*LSD = Least Significant Difference, CV = Coefficient of Variation 

1 forage (feed value) data available in Saskatchewan Forage Variety Demonstration Trial 2017-2020 
Final Report, posted on the Sask Forage Council website https://www.saskforage.ca/completed-
projects . 

 

Table 7: Timothy cultivar/line performance under dryland and irrigated conditions, Saskatchewan, 
2021-2023. 

Crop kind Identification Dryland, Clavet, SK Irrigated, Outlook, SK 

  2021 2022 2023 

  Seed yield Seed yield Seed yield 

  
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 

Timothy Climax 
(check) 

185 100 152 100 269 100 

Timothy CDC Tiznow 
(ST1) 

226 122 182 119 280 104 

Timothy Classic     104 39 

LSD*  53.81  146.64  188.52  
P-value  0.10  0.61  0.12  

CV*  15.05  36.0  45.29  

*LSD = Least Significant Difference, CV = Coefficient of Variation 

 

 

 

 

 

https://www.saskforage.ca/completed-projects
https://www.saskforage.ca/completed-projects
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Table 8: Hybrid wheatgrass cultivar/line performance under dryland and irrigated conditions, 
Saskatchewan, 2021-2023. 

Crop kind Identification 
Dryland, Clavet, SK 

Irrigated, Outlook, 
SK 

  2021 2022 2023 

  Seed yield Seed yield Seed yield 

  
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 

Wheatgrass, 
hybrid 

AC 
Saltlander 
(check) 

414 100 379 100 196 100 

Wheatgrass, 
hybrid 

CDC Salt King 
(S9615) 

419 101 392 103 266 136 

Wheatgrass, 
hybrid 

S9600 
360 87 309 81 - - 

LSD*  71.7  186.8  109.05  

P-value  0.12  0.06  0.15  

CV*  9.3  12.2  21.58  
*LSD = Least Significant Difference, CV = Coefficient of Variation 

1 forage (feed value) data available in Saskatchewan Forage Variety Demonstration Trial 2017-2020 
Final Report, posted on the Sask Forage Council website https://www.saskforage.ca/completed-projects  

 

Table 9: Perennial ryegrass, creeping red fescue and festolium cultivar/line performance, under 
dryland and irrigated conditions, 2021 and 2023. 

Crop kind Identification Dryland, Clavet, SK Irrigated, Outlook, SK 

  2021 1 2022 2023 

  Seed yield Seed yield Seed yield 

  
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 

Ryegrass, 
perennial 

Replicator 
(check), turf 
type, 
tetraploid 

196 - - - 61 100 

Ryegrass, 
perennial 

Polim, forage 
type, 
tetraploid 

- - - - 117 192 

Ryegrass, 
perennial 

Dominator, 
turf type 

- - - - 89 145 

https://www.saskforage.ca/completed-projects
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Creeping red 
fescue 

Boreal 
555 n/a 524 n/a   

Festolium Lofa       

LSD*      17.24  
P-value      0.01  

CV*      31.51  

*LSD = Least Significant Difference, CV = Coefficient of Variation 

1. No statistical analysis done; only one plot of perennial ryegrass survived for 2021 yield data. All 
festolium plots were winter-killed 2020-2021. 

 

Table 10: Western and northern wheatgrass ecovars performance, dryland conditions, Clavet, SK 
2021, 2022. 

Crop kind Identification Dryland, Clavet, SK Irrigated, Outlook, SK 

  2021 2022 2023 

  Seed yield Seed yield Seed yield 

  
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 

Wheatgrass, 
western 

Walsh 99 n/a 477 n/a - - 

Wheatgrass, 
northern 

Elbee 388 n/a 486 n/a - - 

LSD*  261.9  385.7    
P-value  0.04  0.93    

CV*  70.80  27.7    
*LSD = Least Significant Difference, CV = Coefficient of Variation 

Table 11: Red clover cultivar/line performance, irrigated conditions, Outlook, SK, 2023.  

Crop kind Identification Dryland, Clavet, SK Irrigated, Outlook, SK 

  2021 2022 2023 

  Seed yield Seed yield Seed yield 

  
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 

Red clover, 
single cut 

Altaswede 
(check) 

-  -  425 100 

Red clover, 
single cut 

SL906R (2) -  -  433 102 

Red clover, 
double cut 

Common 
seed 

-  -  537 126 
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LSD*      237.16  
P-value      0.62  

CV*      13.46  

*LSD = Least Significant Difference, CV = Coefficient of Variation 

 

Table 12: Forage seed legumes cultivar/line performance, dryland conditions, Clavet, SK 2021, 2022.  

Crop kind Identification Dryland, Clavet, SK Irrigated, Outlook, SK 

  2021 2022 2023 

  Seed yield Seed yield Seed yield 

  
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 
kg/ha 

Relative 
to check 

(%) 

Cicer 
milkvetch 

Oxley II 58 - 70  -  

Sainfoin Melrose 
(check) 

548 100 269 100 525 100 

Sainfoin SF900SF 581 106 225 84 506 96 

Sainfoin Common     803 153 

Sainfoin AC Mountain 
View 

      

Galega** Common - - -    

LSD*  209.70  126.3  221.79  
P-value  0.0002  0.020  0.07  

CV*  68.05  56.2  27.20  

*LSD = Least Significant Difference, CV = Coefficient of Variation 

**Only flowers developed on galega plants, no seed set/yield results are available. 

Table 13: Forage establishment, Forage Seed Variety Demonstration trial, dryland conditions, Clavet, 
SK 2021. 

Entry Species Variety 
Establishment 
Count (0-10) 

 

1 Hybrid bromegrass AC Knowles 
(check) 

7.8  
2 Hybrid bromegrass AC Success 6.4  

3 Hybrid bromegrass S9073Q 5.6  
4 Hybrid bromegrass S9570 7.8  
5 Hybrid bromegrass S9593 7.9  

6 Meadow bromegrass Fleet (check) 8.5  
7 Meadow bromegrass S9549 (CDC 

Torsion) 
9.0  

8 Smooth bromegrass Carleton 
(check) 

7.3  

9 Crested wheatgrass Kirk (check) 9.0  
10 Crested wheatgrass S9598 7.6  
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11 Hybrid wheatgrass AC Saltlander 
(check) 

9.9  
12 Hybrid wheatgrass* S9615 (CDC 

Salt King) 
8.8  

13 Hybrid wheatgrass* S9600 9.3  

14 Western wheatgrass** Walsh  4.0  
15 Northern wheatgrass** Elbee  8.5  

16 Intermediate wheatgrass Chief (check) 9.9  
17 Intermediate 

wheatgrass* 
S9578 9.8  

18 Tall fescue Courtenay 
(check) 

8.6  
19 Tall fescue S9582 9.5  

20 Timothy Climax (check) 6.6  
21 Timothy ST1 (CDC 

Tiznow) 
9.0  

22 Creeping red fescue Boreal 7.6  
23 Perennial ryegrass Replicator 9.5  
24 Festulolium Lofa -  

25 Galega Common 3.5  

26 Cicer milkvetch Oxley II 7.6  
27 Sainfoin Common 

(check) 
8.9  

28 Sainfoin* SF900 8.1  

 

Forage seed production in Saskatchewan is primarily done in northeast Saskatchewan with good 
moisture and sufficient snow cover that is well suited for forage seed production. Beyond this region, 
environmental challenges expansion of acreage and domestic and global export markets is best suited 
for production in the South Saskatchewan Irrigation Development area. Therefore, a final objective of 
this project is to evaluate forage seed as a possible irrigated cash crop as a means of expanding the 
sector. As reported in interim report February 2022, there were challenges in getting establishment at 
the irrigated site 2020 and 2021. The trial was started new in 2022. 

The growing conditions for establishment under irrigation were more favorable in 2022 compared to 
2020. No technical problems occurred during planting. The temperatures were slightly above the long-
term average and total precipitation was below average. Weather data from 2022 and the 30-year mean 
values are reported in Appendix Table A.5 and A.6. Of note is the timing of precipitation. In the month of 
June, approximately 75-mm of precipitation was recorded, 118% of long-term mean value and the 
highest monthly rainfall for the 2022 growing season. Unfortunately, the weedy species were already at 
a competitive advantage to utilize the moisture. July rainfalls were near-normal (53-mm or 95% mean).  

Emergence of the planted forage species was apparent early on, although the grasses established 
better than legumes. Weather conditions at planting were particularly favorable for plots seeded on 
June 6th which gave the forages competitive advantage over the weedy species. This was not case for 
perennial ryegrass seeded on July 26th where the perennial ryegrass could not be discerned from weeds 
within the seeded rows. Weeds quickly established themselves throughout the entire trial and 
competed with the forage crop treatments.  

Assessments of emergence was not feasible in any plots in 2022. It was unlikely that accurate 
assessments could be made given the time required to separate the seeded versus volunteer plants and 
in doing so there was a risk of damage to the new seedlings. The trial was irrigated shortly after seeding 
and the total irrigation amount was 203.2 mm (8 inches). The irrigation likely contributed to established 
weeds overrunning the newly planted forage seed rows; the effect even greater for the later seeded 
perennial ryegrass. 
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Plots were mowed to prevent further weed propagation from established weeds. This is a common 
practice used by organic forage seed producers and proven effective for stand establishment. By early 
fall, the forage plants had regrown to a height ranging from 10 to 15-cm. The first frost occurred 
September 16. The first snowfall occurred on November 9, promising good environmental conditions for 
stand establishment and over-wintering success.  

All forage crops were successfully harvested in 2023. Seed yields under irrigation at ICDC for 
bromegrasses, perennial ryegrass, crested wheatgrass, hybrid and intermediate wheatgrass, as well as 
tall fescue were all lower than under dryland conditions at the LFCE field site in 2022. Due to the large 
variation within the species, more future test under irrigation is needed to confirm the findings. 

 

Conclusion 

Under dryland conditions, our trial has completed its third year. The trial was successful considering 
the lack of precipitation and high temperatures. Yield data was collected from 25 of the 28 entries 
planted in May 2020. Yields were generally lower in 2022 than 2021, although here was no significant 
difference in yield between treatments within the test group of several crop kinds. Significant 
differences (p<0.05) were observed only in the bromegrass entries and the forage seed legume, cicer 
milkvetch and sainfoin. 

At the irrigated site all forage seed varieties and breeding lines germinated, and growth was evident, 
indicating the seed sources were of sufficient quality for establishing the trial. Environmental conditions 
were not ideal for first season growth, notably a lack of rainfall in August, but this is why we chose to 
assess plots under irrigation. Unfortunately, we were not able to collect data on emergence and early 
season growth. Reasons favouring weed growth compared to the planted forage seed varieties/breeding 
lines include the following possibilities. 

• Pre-seeding tillage likely exposed weeds in the soil-weed bank to favourable germination 
conditions which were further supported by precipitation above average amounts with an average 
(~16°C) monthly temperature. 
• The later spring-early summer timing of planting appropriate for forage seed species may have 
given weed seeds a competitive early growth advantage (post tillage).  
• The advanced growth stage of the weedy species relative to the forage crops was a further 
competitive advantage. Irrigation seemed to favour growth of weeds as they were able to more 
efficiently utilize the available moisture. 
• The high population and diversity of weeds, combined with restrictions on pesticide products 
approved for use on the diversity of forage crop species in the trial, limited chemical control of 
emergent weeds. 
• Hand rogueing for weed control would have damaged the forage crop seedlings.  

Going into fall of the establishment year, the seed varieties/breeding lines had ample soil moisture 
available to circumvent potential desiccation of their crown roots. The recommended soil fertility 
management provided sufficient levels of N, P, K and S for root development as the plants come out of 
winter dormancy. The forage plants were in good condition as winter approached. Close to the forage 
seed variety demonstration trial site, snow cover measurements on November 15 and January 15, 2023, 
were 19-cm and 48.5-cm depth of snow cover, respectively. 



 

Research and Demonstration Program Report 2023                                                                                                      283 

All forage crops grown under irrigation were harvested for seeds in 2023. Seed yields for the 
bromegrasses, perennial ryegrass, crested wheatgrass, hybrid and intermediate wheatgrass, as well as 
tall fescue were all lower than under dryland conditions at the LFCE field site in 2022. This difference is 
largely the result of poor establishment (mainly due to weed competition) at the ICDC site in 2022. Poor 
establishment had the further effect of greatly increasing the coefficient of variation (CV), in some cases 
it was as high as 45%. Due to the large variation within the species, more future testing under irrigation 
is needed to confirm the findings. Two more years of seed yield data will be collected pending 
environmental conditions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


