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In 2022 and 2023, the University of Vermont Extension Northwest Crops and Soils Program initiated two 

trials evaluating forage yield and quality of an array of cool season perennial grass species and varieties 

planted in monocultures as well as a few pre-made mixtures. The grass species selected were festulolium, 

meadow brome, meadow fescue, orchardgrass, perennial ryegrass, and tall fescue. Monitoring these stands 

over multiple years can help evaluate yield, quality, survivability, pest resistance, persistence, and other 

characteristics of these species and varieties to identify the most suitable forage species and varieties in our 

region over a variety of weather conditions. 

 

MATERIALS AND METHODS 

 

Forage species and variety information for the trials are summarized in Tables 1 and 2. The plot design was 

a randomized complete block with five replications. Treatments were grass varieties seeded in monoculture 

and evaluated for forage yield and quality. 

 

Table 1. Perennial grass species and variety information- Trial 1 initiated 2022. 

Species Variety 

Tall Fescue 

Dominate 

Goliath 

Greendale 

Kora 

Swaj 

Teton 

 

 

 

 

 

 

 

 

 

Species Variety 

Festulolium 

Duo 

Federo 

Perun 

Mixtures 

Greenfast 

Milkway 

Organic Partner 

 

Species Variety 

Orchardgrass 

Crown Royale 

Echelon 

Extend 

HLR 

Potomac 

Trailburst 

 

Mixtures 

Greenfast Milkway Organic Partner 

38% ‘Perseus’ Festulolium 

27% grazing tolerant Orchardgrass 

22% premium Perennial ryegrass 

9% ‘Freedom’ Red clover 

4% ‘Alice’ White clover 

60% Meadow fescue 

40% soft-leaf Tall fescue 

60% ‘Kora’ Tall fescue 

25% late maturing Orchardgrass 

15% European/premium Timothy 

 

mailto:heather.darby@uvm.edu?subject=2013%20Long%20Season%20Corn%20Report


Table 2. Perennial grass species and variety information- Trial 2 initiated 2023. 

Festulolium Meadow Brome Meadow Fescue Orchardgrass Perennial ryegrass Tall Fescue 

Duo Arsenal Driftless Diceros Calibra BarOptima 

Federo Cache Liherold Donata Kentaur Dominate 

Fojtan Fleet Pardus Echelon Melfrost Fawn 

Merlin Montana Tetrax Harvestar Remington Goliath 

Perseus   Tored Inavale   Greendale 

Spring Green     Lidacta   Kora 

      Olathe   Lipalma 

      Profit   Martin II 

      Trailburst   Teton 

          Triumphant 

 

The soil type at the trial locations was a Benson rocky silt loam (Table 3). The seedbeds were prepared 

using typical tillage operations for the area prior to planting. The previous crops were corn silage and small 

grains. Plots were 5’ x 20’ and replicated 5 times. Plots were hand harvested for 1st cut in Trial 1 according 

to maturity (Table 3). When plots were approximately in the boot stage, the material within a 0.25m2 quadrat 

was cut to approximately 4” from the soil surface. The material was weighed and dried to determine dry 

matter content and yield. In subsequent harvests, plots were harvested with a Carter flail forage harvester 

in a 3’ x 20’ area. Both trials were harvested four times. An approximate 1 lb subsample of the harvested 

material was collected and dried to calculate dry matter yield. Samples from the first harvest were also 

analyzed for forage quality metrics. Heading dates of each variety were noted at the first harvest by leaving 

a plot of each variety uncut until the variety had fully headed out. Yield and quality were not collected from 

this replicate at any point throughout the season. 

 

Table 3. Perennial forage trial management, Alburgh, VT. 

Location Borderview Research Farm – Alburgh, VT 

 Trial 1 Trial 2 

Soil type Benson rocky silt loam  

Previous crop Corn silage Winter small grains 

Tillage operations Pottinger TerraDisc and spike tooth harrow Pottinger TerraDisc and spike tooth harrow 

Planting equipment Great Plains small plot drill Great Plains small plot drill 

Treatments 16 38 

Replications 5 5 

Plot size (ft.) 5 x 20 5 x 20 

Planting date 6-May 2022 1-Sep 2023 

Harvest dates (2024) 

17-May (Orchardgrasses and Organic Partner); 21-May 

28-Jun 

31-Jul 

29-Aug 

21-May 

21-Jun 

29-Jul 

30-Aug 

 

Mixtures of true proteins, composed of amino acids, and non-protein nitrogen make up the crude protein 

(CP) content of forages. The bulky characteristics of forage come from fiber. Forage feeding values are 

negatively associated with fiber since the less digestible portions of the plant are contained in the fiber 



fraction. The detergent fiber analysis system separates forages into two parts: cell contents, which include 

sugars, starches, proteins, non-protein nitrogen, fats and other highly digestible compounds; and the less 

digestible components found in the fiber fraction. The total fiber content of forage is contained in the neutral 

detergent fiber (NDF) which includes cellulose, hemicellulose, and lignin. This measure indicates the bulky 

characteristic of the forage and therefore is negatively correlated with animal dry matter intake. The portion 

of the NDF fraction that is estimated to be digestible after 30 hours of fermentation in rumen fluid is 

represented by the 30- hour NDF digestibility. Ethanol soluble carbohydrates (ESC) are simple sugars found 

in grasses. Several quality metrics are combined to predict net energy needed for lactation (NEL) and milk 

yield per ton of forage. 

 

Yield data and stand characteristics were analyzed using mixed model analysis using the mixed procedure 

of SAS (SAS Institute, 1999).  Replications within trials were treated as random effects, and mixtures were 

treated as fixed. Treatment mean comparisons were made using the Least Significant Difference (LSD) 

procedure when the F-test was considered significant (p<0.10). Variations in yield and quality can occur 

because of variations in genetics, soil, weather, and other growing conditions.  Statistical analysis makes it 

possible to determine whether a difference among varieties is real or whether it might have occurred due to 

other variations in the field.  At the bottom of each table a LSD value is presented for each variable (i.e. 

yield). Least Significant Differences (LSDs) at the 0.10 level of significance are shown. Where the 

difference between two hybrids within a column is equal to or greater than the LSD value at the bottom of 

the column, you can be sure that for 9 out of 10 times, there is a real difference between the two varieties.  

Varieties that were statistically similar in performance to one another share a letter. 

In this example, variety C is significantly different from variety A but not from  

variety B. The difference between C and B is equal to 1.5, which is less than the 

LSD value of 2.0. This means that these varieties did not differ in yield. The 

difference between C and A is equal to 3.0, which is greater than the LSD value of 

2.0. This means that these varieties yielded significantly different from one another. 

 

RESULTS 

Weather data was recorded with a Davis Instrument Vantage Pro2 weather station, equipped with a 

WeatherLink data logger at Borderview Research Farm in Alburgh, VT (Table 4). In general, the fall of 

2023 was warmer and wetter than normal. Fall and winter temperatures were approximately 4 degrees 

above normal in most months with the exception of November, which was below normal. While wet 

conditions in April made early field work difficult, it supported early perennial forage growth. Conditions 

in May became unseasonably warm and dry with many parts of the region experiencing early season mild 

drought conditions. However, significant precipitation fell through the summer months with 19 inches of 

rain accumulating June through August. Conditions dried in September with warmer temperatures and little 

rainfall allowing for harvests and other field operations later into the fall. Overall, the grass trials 

accumulated 4,399 Growing Degree Days (GDDs) in 2024, 283 more than the 30-year normal.

Hybrid Yield 

A 6.0b 

B 7.5ab 

C 9.0a 

LSD 2.0 



Table 4. 2023-2024 weather data for Alburgh, VT. 

 

2023 2024 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Average temperature (°F) 54.9 35.9 32.1 24.9 27.9 37.0 45.7 61.9 68.5 73.7 69.2 64.7 

Departure from normal 4.63 -3.39 3.90 4.02 4.96 4.66 0.13 3.47 0.95 1.33 -1.45 2.02 

              

Precipitation (inches) 5.38 2.03 4.70 1.30 0.20 2.52 4.47 2.27 6.65 6.67 5.78 2.61 

Departure from normal 1.55 -0.67 2.20 -0.83 -1.57 0.28 1.40 -1.49 2.39 2.61 2.24 -1.06 

              

Growing Degree Days (base 41°F) 445 50 30 2 33 81 226 647 815 1011 873 711 

Departure from normal 141 -32 30 2 33 59 11 108 21 37 -47 59 

Based on weather data from a Davis Instruments Vantage Pro2 with WeatherLink data logger. 

Historical averages are for 30 years of NOAA data (1990-2021) from Burlington, VT. 

 

Trial 1- Established 2022, 2nd full season of production 

Impact of Variety- Festulolium 

Three varieties of festulolium were included in the trial, however, due to excessive weed pressure and poor 

density, Duo plots were not harvested in 2024. In addition, due to an error, 3rd cut yield data were not 

available. The two festulolium varieties did not differ in yield across any cuttings (Table 5). Total yields 

averaged approximately 2.5 tons ac-1 over the three cuttings with similar yields between 1st and 2nd cuts. 

 

Table 5. Yield of two varieties of festulolium, 2024. 

Variety 
1st cut 2nd cut 3rd cut 4th cut Total yield 

DM tons ac-1 

Federo 1.05 0.999 n/a 0.583 2.64 

Perun 1.03 0.974 n/a 0.440 2.45 

LSD (p = 0.10)† NS‡ NS n/a NS NS 

Species mean 1.04 0.986 n/a 0.511 2.54 

†Least significant difference at the p=0.10 level. 

‡NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

Varieties also did not differ in quality metrics at first cut (Table 6). Protein content was relatively low in 

both varieties averaging approximately 12%, equating to approximately 250 lbs ac-1 when yields are 

considered. Sugar contents, however, were relatively high for grasses also averaging approximately 12% 

and yielding approximately 250 lbs ac-1. Fiber digestibility levels were also very high averaging 88% for 

both varieties. Predicted milk yields per ton and per acre did not differ between varieties and averaged about 

4,100 lbs ton-1 and 42 cwt ac-1. Federo and Perun matured at similar times with the first head emerging on 

23-May and 25-May and the plots being fully headed out on 27-May and 29-May respectively. 

 

 

 

 

 

 



Table 6. Quality of two varieties of festulolium, 2024. 

Variety 
CP NDF ESC NEL NDFD Milk yield CP ESC NDFD Milk yield 

% of DM Mcal lb-1 % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Federo 12.4 42.8 11.8 0.658 88.8 4106 261 248 0.399 42.8 

Perun 11.3 42.7 12.0 0.648 88.1 4120 238 242 0.389 42.5 

LSD (p = 0.10)† NS NS NS NS NS NS NS NS NS NS 

Species mean 11.9 42.7 11.9 0.653 88.5 4113 249 245 0.394 42.7 

†* p <0.1, ** p <0.05, *** p <0.0001 

‡NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

Mixtures 

The three pre-mixed mixtures included in this trial yielded similarly to one another producing 

approximately 2.5-3 tons ac-1 over the three harvests (Table 7). As seen in 2023, the Milkway mixture was 

slightly below the other two mixtures, but again not statistically different. The mixtures did differ 

statistically in quality metrics at first harvest (Table 8). The Milkway mixture had higher crude protein, 

lower fiber, higher sugars and energy, and higher fiber digestibility than the other two mixtures.  However, 

when combined with dry matter yield, no statistical differences were found in the yield of these components 

or predicted milk yield on a per acre basis. The Greenfast and Organic Partner mixtures both include 

orchardgrass, which was the first species in those mixtures to begin to head out around 17-May and 19-

May respectively. The Milkway mixture contained meadow and tall fescues, which generally head slightly 

later than late maturing orchardgrass, which was observed in this trial with this mixture beginning to head 

out 23-May. The Milkway mixture was therefore fully headed out about 1 week later than the other two 

mixtures. 

 

Table 7. Yield of three pre-made mixtures, 2024. 

Mixture 
1st cut 2nd cut 3rd cut 4th cut Total yield 

DM tons ac-1 

Greenfast 1.10 1.14 n/a 0.799 3.04 

Milkway 0.961 0.776 n/a 0.739 2.48 

Organic Partner 1.25 0.990 n/a 0.910 3.15 

LSD (p = 0.10)† NS‡ NS n/a NS NS 

Species mean 1.11 0.969 n/a 0.816 2.89 

†Least significant difference at the p=0.10 level. 

‡NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

 

 

 

 

 

 

 



Table 8. Quality of three pre-made mixtures, 2024. 

Mixture 
CP NDF ESC NEL NDFD Milk yield CP ESC NDFD Milk yield 

% of DM Mcal lb-1 % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Greenfast 11.7b 55.0b 8.53b 0.561b 72.6c 3725b 255 185 0.442 41.0 

Milkway 13.8a‡ 48.0a 9.98a 0.622a 76.6a 3903a 271 189 0.351 37.5 

Organic Partner 12.1b 53.9b 8.98b 0.585b 74.3b 3926a 313 224 0.501 50.3 

LSD (p = 0.10)† 1.55 1.96 0.698 0.0325 0.787 162 NS¥ NS NS NS 

Species mean 12.5 52.3 9.16 0.589 74.5 3851 279 200 0.431 42.9 

†Least significant difference at the p=0.10 level. 

‡Treatments that share a letter performed statistically similarly to one another. 

¥NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

Orchardgrass 

Six varieties of orchardgrass were included in this trial (Table 9). While some numerical differences can be 

seen across the yield data, no statistical differences were found between these varieties. Yields in this second 

full year continued to be quite substantial from all orchardgrass varieties which produced around 3 tons ac-1 

in three harvests. The varieties did differ in quality metrics at first harvest (Table 10). Protein levels were 

also relatively low in these varieties averaging 11.2%. The varieties HLR and Echelon had the highest protein 

contents of 12.6 and 12.5% respectively. Fiber content ranged widely from 51.6% to 59.0%, which indicates 

differences in maturity even when these varieties were hand harvested earlier than the other species. Again, 

HLR and Echelon had the lowest fiber contents at first harvest. Despite these differences in fiber content, 

fiber digestibility was still high, over 70%, for all varieties although HLR and Echelon were approximately 

6% higher than all other varieties. HLR also had the highest sugar content of 9.65%. Overall, HLR and 

Echelon were predicted to produce the most milk per ton of dry matter compared to all other varieties. 

Although these differences in first cut quality were observed, with no statistical differences in dry matter 

yield, the varieties all produced similar yields of forage quality components on a per acre basis. 

 

Table 9. Yield of six varieties of orchardgrass, 2024. 

Variety 
1st cut 2nd cut 3rd cut 4th cut Total yield 

DM tons ac-1 

Crown Royale 1.18 1.10 n/a 0.834 3.12 

Echelon 1.08 1.03 n/a 0.578 2.69 

Extend 1.10 0.971 n/a 0.510 2.58 

HLR 0.772 1.01 n/a 0.681 2.47 

Potomac 1.19 1.17 n/a 0.747 3.11 

Trailburst 0.975 1.01 n/a 0.445 2.43 

LSD (p = 0.10)† NS‡ NS n/a NS NS 

Species mean 1.05 1.05 n/a 0.633 2.73 

†Least significant difference at the p=0.10 level. 

‡NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

As eluded to with the fiber content differences, varieties differed in maturity timing although less than in 

2023. The earliest varieties were Extend, Crown Royale, and Potomac, which began heading 16-May and 



were fully headed by 19-May. All other varieties began heading between 17-May and 19-May and were 

fully headed by 22-May. The latest varieties, which corresponds to the fiber contents and other quality 

metrics, were HLR and Echelon. 

 
Table 10. Quality of six varieties of orchardgrass, 2024. 

Variety 
CP NDF ESC NEL NDFD 

Milk 

yield 
CP ESC NDFD 

Milk 

yield 

% of DM Mcal lb-1 % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Crown Royale 11.2b‡ 56.4b 8.10cd 0.551bcd 72.4b 3687bc 266 189 0.483 43.6 

Echelon 12.5a 52.2a 8.90b 0.598a 76.2a 3939a 269 190 0.432 42.4 

Extend 10.6bc 57.1bc 7.95cd 0.533cd 70.9b 3612cd 233 171 0.447 39.6 

HLR 12.6a 51.6a 9.65a 0.576ab 76.3a 4036a 193 149 0.304 31.1 

Potomac 10.4bc 59.0c 7.50d 0.526d 70.4b 3543d 247 179 0.493 42.2 

Trailburst 10.1c 57.1bc 8.65bc 0.559bc 70.7b 3742b 197 169 0.392 36.4 

LSD (p = 0.10)† 0.891 2.23 0.746 0.032 2.22 124 NS¥ NS NS NS 

Species mean 11.2 55.5 8.46 0.557 72.8 3760 234 175 0.425 39.2 

†Least significant difference at the p=0.10 level. 

‡Treatments that share a letter performed statistically similarly to one another. 

¥NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

Tall fescue 

Similar to the other species, tall fescue varieties produced similar yields to one another (Table 11). At each 

harvest most varieties produced about 1 ton ac-1 or more contributing to the highest total yields across the 

three measured harvests of 3.34 tons ac-1 on average. 

 

Table 11. Yield of six varieties of tall fescue, 2024. 

Variety 
1st cut 2nd cut 3rd cut 4th cut Total yield 

DM tons ac-1 

Dominate 1.18 0.742 n/a 0.859 2.78 

Goliath 1.21 0.910 n/a 1.16 3.28 

Greendale 1.26 1.30 n/a 1.10 3.66 

Kora 1.43 1.08 n/a 0.901 3.41 

Swaj 1.62 1.02 n/a 0.789 3.42 

Teton 1.39 1.21 n/a 0.877 3.48 

LSD (p = 0.10)† NS‡ NS n/a NS NS 

Species mean 1.35 1.04 n/a 0.949 3.34 

†Least significant difference at the p=0.10 level. 

‡NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

Varieties did differ in some quality metrics at first harvest (Table 12). Protein contents were higher in tall 

fescue varieties than the other species averaging 14.2%, but not differing between varieties. Fiber contents 

ranged from 49.3% to 55.1% indicating differences in maturity timing. Fiber digestibility also differed 

drastically ranging from 67.5% in Dominate to 74.1% in Swaj. Despite this wide range, all varieties 



produced forage at first harvest that would be suitable for dairy cattle. Dominate produced the lowest quality 

forage in most metrics than other varieties of tall fescue. However, when dry matter yields are considered, 

all varieties produced the same forage quality component yields on a per acre basis. 

 
Table 12. Quality of six varieties of tall fescue, 2024. 

Variety 

CP NDF ESC NEL NDFD Milk 

yield 

CP ESC NDFD Milk 

yield 

% of DM Mcal lb-1 % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Dominate 13.9 55.1c‡ 8.25c 0.560b 67.5d 3540c 330 193 0.438 41.7 

Goliath 13.7 52.2b 9.13ab 0.593a 70.5bc 3600bc 336 221 0.446 43.7 

Greendale 15.9 50.1ab 8.65bc 0.591a 72.5ab 3674ab 400 218 0.455 46.4 

Kora 14.7 50.6ab 9.58a 0.601a 72.0ab 3697ab 426 274 0.523 53.1 

Swaj 13.8 49.3a 9.53a 0.598a 74.1a 3727a 454 304 0.590 60.1 

Teton 13.1 52.2b 8.85b 0.585a 69.2cd 3671ab 375 247 0.499 51.1 

LSD (p = 0.10)† NS 2.49 0.518 0.0194 2.69 99.1 NS¥ NS NS NS 

Species mean 14.2 51.6 8.99 0.588 70.9 3651 387 243 0.492 49.3 

†Least significant difference at the p=0.10 level. 

‡Treatments that share a letter performed statistically similarly to one another. 

¥NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

Trial 2- Established 2023, 1st full season of production 

Impact of Species 

In the first full year of production, the six species differed in yield across the season (Table 13). Yields at 

the first harvest ranged from 1.49 to 2.33 tons ac-1 with meadow brome producing the highest yields similar 

to meadow fescue, festulolium, and tall fescue. At the second harvest, the festulolium produced the highest 

yields of 1.06 tons ac-1 which was statistically similar to perennial ryegrass and orchardgrass each producing 

around 0.850  tons ac-1. Yields did not differ statistically in the third harvest with all species yielding around 

1 ton ac-1. Yields differed statistically again in the fourth harvest with perennial ryegrass producing the 

lowest biomass of 0.509 tons ac-1 and all other species performing similarly to one another.  When looking 

at total yields gained across the entire season then, all species produced at least 4 tons ac-1 and did not differ 

statistically. 

In addition to total yield, the distribution of yield over the harvest can be a helpful tool in species and 

varietal selection (Figure 1). Most of the grasses produce more biomass in 1st and 3rd cuttings, while the 

festuloliums, perennial ryegrasses, and orchardgrasses produced more equally across harvests. These 

differences in distribution are important to consider when selecting a species to ensure that the productivity 

and timing of that productivity will meet your needs. Comparing over several years can also provide insight 

into the consistency of performance across variable weather conditions and an aging stand. 

 

 

 



Table 13. Yield over four harvests by species, 2024. 

Species 1st cut 2nd cut 3rd cut 4th cut 

Total 

yield 

DM tons ac-1 

Festulolium 2.02ab‡ 1.06a 1.20 0.700ab 4.98 

Meadow brome 2.33a 0.364c 1.17 0.549ab 4.40 

Meadow fescue 2.05ab 0.535c 1.08 0.784ab 4.45 

Orchardgrass 1.49c 0.850ab 1.26 0.728ab 4.33 

Perennial ryegrass 1.80bc 0.874ab 0.949 0.509b 4.13 

Tall fescue 1.96ab 0.666bc 1.243 0.982a 4.85 

Level of significance† *** *** NS§ ** NS 

Trial mean 1.87 0.77 1.18 0.767 4.58 
†* p <0.1, ** p <0.05, *** p <0.0001 

‡Treatments that share a letter performed statistically similarly to one another. 

§ NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

 

 
Figure 1. Seasonal distribution of yield by species, 2024. 

 

Forage quality at first harvest also varied by species (Table 14). Crude protein levels were highest in the 

perennial ryegrasses at 16.3%, which was higher than all other species. The lowest protein levels were 

observed in the orchardgrasses and meadow bromes, which were about 4% lower. Fiber content was also 

lowest in the perennial ryegrasses and festuloliums. These were approximately 4% lower than the next best 

species. The meadow bromes, being the earliest to mature having fully headed out at the time of the first 

harvest, had the highest fiber contents.  ESC was highest in the festulolium and perennial ryegrasses which 

were higher than all other species. The lowest sugar contents were seen in the meadow bromes and 
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orchardgrasses which were <5%. Higher sugar content provides more potential energy to the cow when 

grazed fresh, but also increases the sugar available to support proper fermentation in fermented stored 

forages. Fiber digestibility ranged widely from 65.6% to 84.3% with perennial ryegrass having the highest 

levels and tall fescue having the lowest. Overall, >60% NDF digestibility at 30hrs reflects very digestible 

forage and therefore all species in the trial produced satisfactory digestible forage. Fiber digestibility tends 

to increase when conditions become very hot and moist. Although we had excessive moisture this season, 

normal to below normal temperatures likely contributed to increased digestibility this season. Overall milk 

yields from feeding 1 ton of each species ranged from 3512 to 3891 lbs ton-1 with perennial ryegrass having 

the highest potential. 

 

Table 14. 1st cut forage quality characteristics by species, 2024. 

Species 
CP NDF ESC NDFD Milk yield 

% of DM % of NDF lbs ton-1 cwt ac-1 

Festulolium 13.7b‡ 51.3a 7.22a 77.3b 3740b 75.5a 

Meadow brome 12.4bc 57.2c 4.49d 65.6de 3512d 81.8a 

Meadow fescue 13.3b 55.1bc 6.09b 70.4c 3680bc 75.4a 

Orchardgrass 11.8c 54.3b 4.79cd 67.3d 3753b 55.4b 

Perennial ryegrass 16.3a 50.1a 7.14a 84.3a 3891a 70.1a 

Tall fescue 13.2b 55.4bc 5.56bc 64.8e 3525cd 68.9a 

Level of significance† *** *** *** *** *** *** 

Trial mean 13.2 53.9 5.83 70.5 3679 68.4 
†* p <0.1, ** p <0.05, *** p <0.0001 

‡Treatments that share a letter performed statistically similarly to one another. 

The top performing treatment is indicated in bold. 

 

Considering dry matter yield and quality can help us better understand the value of forage produced by 

these species. Predicted milk yield on a per acre basis is one way to look at this. In this trial, all species 

performed statistically similarly to one another except for orchardgrass, which was significantly lower than 

all other varieties. Because quality was only measured at first cut, this does not factor in any differences in 

quality and yield through the rest of the season. Generally, first cut represents the greatest yield and quality 

potential of the entire season. Therefore, if you’re producing your own forages particular attention should 

be paid to the yield and quality potential at that time. Generally, quality does not fluctuate as greatly in 

subsequent cuttings. 

 

Impact of Variety- Festulolium 

In the first year of production the six varieties of festulolium produced significantly different dry matter 

yields across the season (Table 15). The variety Perseus yielded 2.26 tons ac-1 at the first harvest, which 

was similar to all other varieties except Duo and Fojtan, which produced less than 2 tons ac-1. Fojtan 

continued to produce substantially less biomass than other varieties in the second cut when it only produced 

0.441 tons ac-1 while all others produced around 1 ton ac-1 or more. Yields were similar across varieties in 

the third and fourth harvests. Overall, season total yields ranged from 3.76 to 6.36 tons ac-1 with varieties 

Perseus, Merlin, and Federo producing over 5 tons ac-1 with Federo over 6 tons ac-1. 

 

 



Table 15. Yield of six varieties of festulolium, 2024. 

Variety 1st cut 2nd cut 3rd cut 4th cut Total yield 

  DM tons ac-1 

Duo 1.89b‡ 1.04a 1.29 0.446 4.66bc 

Federo 2.23a 1.35a 1.22 1.56 6.36a 

Fojtan 1.51c 0.441b 1.04 0.770 3.76c 

Merlin 2.08ab 1.40a 1.57 0.680 5.73ab 

Perseus 2.26a 1.14a 1.27 0.481 5.15abc 

Spring Green 2.12ab 0.971a 0.827 0.263 4.18c 

LSD (p = 0.10)† 0.318 0.451 NS¥ NS 1.53 

Species mean 2.02 1.06 1.20 0.700 4.98 
†Least significant difference at the p=0.10 level. 

‡Treatments that share a letter performed statistically similarly to one another. 

¥NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

The festulolium varieties also produced forage of different qualities at the first harvest (Table 16). Crude 

protein contents ranged from 12.8 to 15.2%, but did not differ statistically between varieties. Similarly, 

NDF content ranged from 49.0 to 53.5%, but was not statistically different between varieties. As these were 

all harvested on the same day, this relatively narrow range in NDF suggests these varieties were similar in 

maturity timing. The first heads emerged between 20-May and 25-May with plots being in full head 

between 24-May and 29-May. Varieties did differ statistically in all other quality parameters including 

sugar content and fiber digestibility. In both cases, the variety Fojtan was significantly lower than all other 

varieties. However, for fiber digestibility, all varieties were >65% indicating excellent quality forage for 

high producing dairy cows. If we consider the differences in yield, the six varieties also differed in the yield 

of these quality components. In all cases, varieties Federo, Perseus, Spring Green, and Merlin produced 

substantially more protein, sugar, digestible fiber, and potential milk on a per acre basis than Fojtan. Duo 

was similar to some varieties and was more similar to the top performing group than Fojtan. 

 

Table 16. 1st cut quality of six varieties of festulolium, 2024. 

Variety CP NDF ESC NDFD Milk yield CP ESC NDFD Milk yield 

  % of DM % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Duo 13.2 51.1 8.23a¥ 77.9b 3871a 495bc 310a 0.749b 73.1b 

Federo 15.2 49.0 7.08b 84.9a 3677bc 680a 314a 0.926a 82.1ab 

Fojtan 13.6 53.5 5.75c 66.2c 3586c 415c 172b 0.530c 54.2c 

Merlin 13.2 51.1 7.50ab 77.8b 3691bc 549b 313a 0.824ab 77.0ab 

Perseus 12.8 51.2 7.43ab 77.8b 3814ab 568ab 339a 0.900a 86.2a 

Spring Green 14.2 51.9 7.33b 79.6b 3803ab 601ab 310a 0.880ab 80.5ab 

LSD (p = 0.10)† NS‡ NS 0.898 3.68 175 115 58.2 0.131 12.9 

Species mean 13.7 51.3 7.22 77.3 3740 551 293 0.801 75.5 
†Least significant difference at the p=0.10 level. 

‡ NS; not statistically significant. 

¥ Treatments that share a letter performed statistically similarly to one another. 

The top performing treatment is indicated in bold. 



Impact of Variety- Meadow brome 

In the first year of production, two varieties of meadow brome successfully established and did not differ 

from one another in terms of yields across the season (Table 17). Both varieties produced substantial yields 

at first cut over 2.3 tons ac-1. However, after 30 days they had only regrown to about 15% of their first cut 

biomass. Their production rebounded at third cut where they produced over 1.15 tons ac-1 followed by a 

modest fourth harvest of about 0.5 tons ac-1. With ample rainfall over the season, this variation in dry matter 

production may indicate this species would benefit from fewer harvests per season allowing for greater 

recovery between harvests. Overall, both varieties produced about 4.4 tons ac-1 over the season. 

 

Table 17. Yield of two varieties of meadow brome, 2024. 

Variety 1st cut 2nd cut 3rd cut 4th cut Total yield 

  DM tons ac-1 

Cache 2.31 0.308 1.18 0.584 4.38 

Fleet 2.34 0.419 1.15 0.514 4.43 

LSD (p = 0.10)† NS‡ NS NS NS NS 

Species mean 2.33 0.364 1.17 0.549 4.40 
†Least significant difference at the p=0.10 level. 

‡ NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

The two varieties also did not differ in quality or yield of quality components (Table 18). Crude protein 

was moderate averaging 12.4%. The NDF content averaged 57.2% and suggest that these varieties were 

advancing in maturity. Both began heading 17-May and were in full head at the time of harvest. Despite 

this, the digestibility of the fiber remained high averaging 65.6%. This may suggest that meadow brome 

retain its digestibility longer into maturity, but more data would need to be collected to further support this. 

 

Table 18. 1st cut quality of two varieties of meadow brome, 2024. 

Variety CP NDF ESC NDFD Milk yield CP ESC NDFD Milk yield 

  % of DM % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Cache 12.4 57.4 4.25 65.2 3518 579 194 0.854 81.5 

Fleet 12.5 57.0 4.73 66.0 3506 583 223 0.879 82.2 

LSD (p = 0.10)† NS‡ NS NS NS NS NS 16.8 NS NS 

Species mean 12.4 57.2 4.49 65.6 3512 581 208 0.867 81.8 
†Least significant difference at the p=0.10 level. 

‡ NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

Impact of Variety- Meadow fescue 

In the first year of production, the five varieties of meadow fescue only differed in dry matter yields at the 

first harvest (Table 19). Yields in this cutting ranged widely from 1.7 to 2.5 tons ac-1. The highest yielding 

variety, Liherold, was statistically similar to two other varieties Tetrax and Tored. Varieties Pardus and 

Driftless produced less than 2 tons ac-1 at that harvest, however, all varieties produced over 1.5 tons ac-1 

during this first cut. Across the four harvests all varieties produced over 4 tons ac-1. 

 



Table 19. Yield of five varieties of meadow fescue, 2024. 

Variety 1st cut 2nd cut 3rd cut 4th cut 

Total 

yield 

  DM tons ac-1 

Driftless 1.70d‡ 0.634 1.06 0.873 4.27 

Liherold 2.49a 0.407 1.12 0.636 4.65 

Pardus 1.80cd 0.438 1.03 0.824 4.09 

Tetrax 2.19ab 0.668 1.18 0.791 4.83 

Tored 2.09bc 0.528 1.00 0.795 4.41 

LSD (p = 0.10)† 0.348 NS¥ NS NS NS 

Species mean 2.05 0.535 1.08 0.784 4.45 
†Least significant difference at the p=0.10 level. 

‡Treatments that share a letter performed statistically similarly to one another. 

¥NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

The five varieties of meadow fescue also differed in the quality of forage produced at first cut (Table 20). 

Crude protein content ranged from a low of 11.8% up to 14.3% with all varieties being similar to one 

another with the exception of Tetrax, which was lower than all others. However, Tetrax had significantly 

lower NDF content than all but one other variety. Liherold had the highest NDF content and was the first 

variety to begin heading on 20-May and reached full head a few days after this harvest on 24-May. 

Interestingly, this was only a day or two ahead of Tetrax. The variety Tored headed the latest showing the 

first head on 30-May and not reaching full head until 5-Jun. all other varieties were headed by late May. 

Despite the range in maturities, all varieties produced highly digestible fiber averaging 70.4%. Meadow 

fescue is often regarded as a “high-energy grass”. While there were some differences in sugar content, 

overall sugars were moderate ranging from 5.38 to 6.98%. However, with the substantial biomass and fiber 

digestibility, these grasses had the potential to produce 64 to 90 cwts of milk per acre. Despite its early 

maturity and higher fiber content, Liherold had the highest milk yield potential of all varieties. 

 

Table 20. 1st cut quality of five varieties of meadow fescue, 2024. 

Variety CP NDF ESC NDFD 

Milk 

yield CP ESC NDFD 

Milk 

yield 

  % of DM 

% of 

NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Driftless 13.5a‡ 55.5b 5.85bc 70.4 3772 458c 199d 0.666d 64.2c 

Liherold 13.3a 58.7c 5.38c 67.6 3618 669a 267b 0.989a 90.3a 

Pardus 13.8a 53.1ab 6.33ab 73.1 3651 502bc 227cd 0.696cd 65.9c 

Tetrax 11.8b 52.4a 6.98a 69.9 3597 512bc 301a 0.799bc 78.4b 

Tored 14.3a 55.7b 5.90bc 71.1 3763 600ab 246bc 0.824b 78.3b 

LSD (p = 0.10)† 1.38 2.55 0.824 NS¥ NS 124 29.3 0.115 11.8 

Species mean 13.3 55.1 6.09 70.4 3680 548 248 0.795 75.4 
†Least significant difference at the p=0.10 level. 

‡ Treatments that share a letter performed statistically similarly to one another. 

¥ NS; not statistically significant. 

The top performing treatment is indicated in bold. NS; not statistically significant 



Impact of Variety- Orchardgrass 

In the first year of production, the nine varieties of orchardgrass included in this trial yielded similarly to 

one another except in the third harvest (Table 21). While first cut yields ranged from 1.04 to 2.18 tons ac-1, 

variability within treatments likely contributed to these not being statistically different. After first cut all 

varieties declined in production yielding an average of 0.850 tons ac-1 30 days later. At the third harvest, 

yields ranged from 1.02 to 1.57 tons ac-1 and differed statistically between varieties. The varieties Inavale, 

Echelon, Profit, and Diceros produced the highest yields over 1.4 tons ac-1. The lowest yielding varieties, 

Olathe and Harvestar, produced just over 1 ton ac-1. Overall, the nine varieties produced 4.3 tons ac-1 across 

the season on average. 

 

Table 21. Yield of nine varieties of orchardgrass, 2024. 

Variety 1st cut 2nd cut 3rd cut 4th cut Total yield 

  DM tons ac-1 

Diceros 1.58 1.29 1.40abcd¥ 0.543 4.81 

Donata 1.48 0.754 1.03e 0.663 3.93 

Echelon 1.33 0.804 1.54ab 0.752 4.43 

Harvestar 1.04 0.776 1.05de 0.699 3.57 

Inavale 1.46 0.936 1.57a 0.878 4.84 

Lidacta 1.24 0.770 1.20bcde 0.856 4.07 

Olathe 1.36 0.705 1.02e 0.689 3.77 

Profit 2.18 1.05 1.44abc 0.867 5.54 

Trailburst 1.72 0.563 1.13cde 0.605 4.02 

LSD (p = 0.10)† NS‡ NS 0.358 NS NS 

Species mean 1.49 0.850 1.26 0.728 4.33 
†Least significant difference at the p=0.10 level. 

‡ NS; not statistically significant. 

¥ Treatments that share a letter performed statistically similarly to one another. 

The top performing treatment is indicated in bold. 

 

The varieties also did not differ substantially in quality at first cut (Table 22). Crude protein was relatively 

low averaging 11.8%. NDF content ranged from 51.4 to 58.2% suggesting differences in maturity although 

these fiber contents were not statistically different from one another. At the time of first harvest, all varieties 

except for Echelon had shown at least one head emerge. Most varieties were in full head about three days 

following harvest while Echelon was fully headed six days after harvest. The varieties did differ statistically 

in sugar content although overall sugar contents were relatively low averaging 4.79%. The variety Profit 

had significantly higher sugar content at 7.45% which was higher than all other varieties. With Profit’s 

substantial yields across the season it also showed the highest potential sugar yield on a per acre basis than 

other varieties. However, with variation in other quality metrics this did not translate to statistically different 

predicted milk yield potential on a per ton or per acre basis. 

 

 

 

 

 



Table 22. 1st cut quality of nine varieties of orchardgrass, 2024. 

Variety CP NDF ESC NDFD Milk yield CP ESC NDFD Milk yield 

  % of DM % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Diceros 12.4 58.2 3.70c¥ 66.3 3588 400 104c 0.612 55.2 

Donata 11.8 53.3 4.58bc 66.0 3836 348 136bc 0.520 56.9 

Echelon 12.3 54.4 4.63bc 68.4 3818 323 136bc 0.498 51.0 

Harvestar 11.9 51.4 5.65b 68.3 3895 249 116bc 0.367 40.5 

Inavale 11.8 55.7 3.88c 68.0 3726 359 102c 0.571 53.3 

Lidacta 12.9 54.7 4.00c 67.0 3768 320 101c 0.457 46.8 

Olathe 11.1 54.9 4.43bc 66.3 3685 309 115bc 0.499 49.8 

Profit 10.7 52.7 7.45a 69.7 3733 461 322a 0.795 81.1 

Trailburst 11.4 53.4 4.83bc 65.4 3727 400 164b 0.597 63.8 

LSD (p = 0.10)† NS‡ NS 1.27 NS NS NS 54.5 NS NS 

Species mean 11.8 54.3 4.79 67.3 3753 352 144 0.546 55.4 
†Least significant difference at the p=0.10 level. 

‡ NS; not statistically significant. 

¥ Treatments that share a letter performed statistically similarly to one another. 

The top performing treatment is indicated in bold. 

 

Impact of Variety- Perennial ryegrass 

In the first year of production, the four varieties of perennial ryegrass included in the trial differed in yield 

only at the first harvest (Table 23). The varieties Kentaur, Calibra, and Remington produced approximately 

2 tons ac-1 which was significantly higher biomass than Melfrost, which only produced 1.14 tons ac-1. The 

varieties performed similarly in the subsequent three harvests and their total season yields, which averaged 

over 4 tons ac-1, did not differ statistically. 

 

Table 23. Yield of four varieties of perennial ryegrass, 2024. 

Variety 1st cut 2nd cut 3rd cut 4th cut Total yield 

  DM tons ac-1 

Calibra 2.03a‡ 0.820 1.20 0.375 4.42 

Kentaur 2.06a 0.683 0.612 0.395 3.75 

Melfrost 1.14b 1.01 1.28 0.666 4.09 

Remington 1.97a 0.988 0.706 0.598 4.26 

LSD (p = 0.10)† 0.323 NS¥ NS NS NS 

Species mean 1.80 0.874 0.949 0.509 4.13 
†Least significant difference at the p=0.10 level. 

‡Treatments that share a letter performed statistically similarly to one another. 

¥NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

The four varieties also did not differ significantly in terms of forage quality at first cut (Table 24). Overall, 

crude protein levels were moderately high averaging 16.3%. NDF contents were also low averaging 50.1%, 

indicating these were still relatively vegetative at the time of harvest. These varieties differed dramatically 



in heading timing from one another, but none of the varieties had begun heading at the time of harvest. The 

earliest maturing variety was Remington that was fully headed by 27-May followed several days later by 

Calibra. Kentaur and Melfrost were not fully headed until 3- and 11-Jun respectively. Perennial ryegrass is 

often considered a “high energy grass”, which was evident in these varieties’ moderate sugar contents and 

exceptional fiber digestibility. Due to the yield differences observed at the first harvest, the varieties differed 

statistically in yield of quality components with Melfrost being lower than the other varieties. 

  

Table 24. Quality of four varieties of perennial ryegrass, 2024. 

Variety CP NDF ESC NDFD Milk yield CP ESC NDFD Milk yield 

  % of DM % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Calibra 16.6 50.2 7.73 85.3 3945 684a¥ 310a 0.867a 79.9a 

Kentaur 15.9 49.7 7.50 85.0 3875 661a 307a 0.870a 79.7a 

Melfrost 16.0 49.7 6.73 81.1 3940 372b 158b 0.452b 45.7b 

Remington 16.7 50.9 6.60 86.0 3803 663a 257a 0.862a 75.0a 

LSD (p = 0.10)† NS‡ NS NS NS NS 124 68.1 0.133 14.9 

Species mean 16.3 50.1 7.14 84.3 3891 595 258 0.763 70.1 
†Least significant difference at the p=0.10 level. 

‡NS; not statistically significant. 

¥Treatments that share a letter performed statistically similarly to one another. 

The top performing treatment is indicated in bold. 

 

Impact of Variety- Tall fescue 

In the first year of production, the ten tall fescue varieties included in this trial only yielded statistically 

differently from one another at the first harvest (Table 25). The variety Triumphant produced 2.31 tons ac-1 

which was statistically similar to Fawn, Dominate, Kora, and Martin II, all which produced over 2 tons ac-1. 

However, yields overall in the first cut were high with all varieties producing over 1.7 tons ac-1. Yields were 

substantially lower at the second cut averaging about 34% of their first cut biomass. Yield rebounded some 

in the third and fourth harvests, which each averaged around 1 ton ac-1. Overall, the ten tall fescue varieties 

produced yields over 4 tons ac-1 with several varieties producing over 5 tons ac-1, however, these were not 

statistically different. 

 

The ten varieties of tall fescue differed dramatically in quality at first harvest (Table 26). Crude protein 

levels ranged from 11.7% up to 15.3% with the variety Lipalma having the highest level, similar only to 

Martin II. NDF content also ranged widely from 51.8% to 59.5%, suggesting differences in maturity at the 

time of harvest. All varieties except for BarOptima had shown at least one head by the first harvest. 

However, Lipalma was the only variety that had fully headed out at the time of the first harvest. Most 

varieties reached full head a few days following this harvest. BarOptima and Greendale were the latest 

maturing varieties fully heading out on the 27- and 26-May respectively. Varieties also varied significantly 

in sugar content ranging from 4.78% to 6.35%. Overall, these sugar contents are relatively low. Fiber 

digestibility also differed across varieties ranging from 62.6 to 67.9%. Interestingly, while there were 

statistical differences, all varieties produced forage with fiber digestibility >60% at the time of first harvest, 

even the variety Lipalma which had fully headed out. These differences in quality led to differences in 

potential milk yield per ton of dry matter with the variety Greendale having the highest potential, which 



was statistically similar to Goliath and BarOptima. Despite quality and yield differences, yield of quality 

components at first harvest did not differ significantly across varieties. 

 

Table 25. Yield of ten varieties of tall fescue, 2024. 

Variety 1st cut 2nd cut 3rd cut 4th cut Total yield 

  DM tons ac-1 

BarOptima 1.80cde‡ 0.809 1.28 1.12 5.01 

Dominate 2.12abc 0.824 1.43 0.984 5.36 

Fawn 2.22ab 0.860 0.773 0.889 4.75 

Goliath 1.90bcde 0.515 1.21 0.940 4.57 

Greendale 1.58e 0.645 1.24 1.18 4.64 

Kora 2.08abcd 0.637 1.46 0.723 4.90 

Lipalma 1.71de 0.653 1.55 1.14 5.05 

Martin II 2.00abcd 0.590 1.28 1.06 4.92 

Teton 1.87bcde 0.395 1.07 0.833 4.17 

Triumphant 2.31a 0.736 1.14 0.956 5.14 

LSD (p = 0.10)† 0.404 NS¥ NS NS NS 

Species mean 1.96 0.666 1.24 0.982 4.85 
†Least significant difference at the p=0.10 level. 

‡Treatments that share a letter performed statistically similarly to one another. 

¥NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

Table 26. 1st cut quality of ten varieties of tall fescue, 2024. 

Variety CP NDF ESC NDFD Milk yield CP ESC NDFD Milk yield 

  % of DM % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

BarOptima 13.6bc‡ 54.9bc 6.03ab 67.4ab 3659ab 488 218 0.665 65.9 

Dominate 13.4bcd 59.5e 4.93c 62.8cd 3324d 568 207 0.794 70.1 

Fawn 13.7bc 57.3d 5.15bcb 62.6d 3573bc 615 227 0.802 79.3 

Goliath 12.0de 53.2ab 6.03ab 65.2abcd 3637ab 457 230 0.663 69.3 

Greendale 13.6bc 51.8a 6.23a 67.9a 3747a 427 197 0.554 59.1 

Kora 12.5cde 55.5cd 6.35a 65.6abc 3548bc 528 267 0.762 74.4 

Lipalma 15.3a 53.3ab 5.40bc 65.1abcd 3537bc 525 187 0.589 60.8 

Martin II 14.3ab 56.6cd 4.78c 64.9bcd 3465cd 573 190 0.732 69.4 

Teton 11.7e 56.0cd 5.60abc 63.7cd 3414cd 439 206 0.667 63.6 

Triumphant 11.9e 55.6cd 5.10c 63.0cd 3341d 551 234 0.810 77.0 

LSD (p = 0.10)† 1.44 2.13 0.957 2.95 159 NS¥ NS NS NS 

Species mean 13.2 55.4 5.56 64.8 3525 517 216 0.704 68.9 
†Least significant difference at the p=0.10 level. 

‡Treatments that share a letter performed statistically similarly to one another. 

¥NS; not statistically significant. 

The top performing treatment is indicated in bold. 

 

 



DISCUSSION 

In the final year of production, the perennial grasses in Trial 1 produced yields averaging approximately 

2.95 tons ac-1. The tall fescues produced the highest yields averaging over 3 tons ac-1. The mixtures, 

especially the more diverse mixture, had thinned and likely changed composition from when it was 

originally seeded. Duo festulolium had thinned so substantially it was not harvested in 2024. In the first 

year of production in Trial 2, yields were much higher averaging 4.58 tons ac-1. Yield and quality varied 

substantially at first cut, which represents the highest yield and quality potential for cool season perennial 

grasses. Meadow brome, meadow fescue, festulolium, and tall fescue all produce 2+ ton yields at first cut. 

Perennial ryegrass and festulolium quality outshined the other species. However, overall milk production 

potential on a per acre basis, which would factor in both yield and quality, were predicted to be similar for 

all species except significantly lower for orchardgrass. Within species, varieties differed in maturation 

timing, which can impact the suitability to your operation. Fields that tend to be wetter and more difficult 

to harvest early in the spring should be planted to later maturing varieties, allowing a longer harvest window 

prior to declines in quality. Finally, the distribution of dry matter production throughout the season can be 

important to consider, especially for use in grazing systems. In addition, palatability of some of these 

species, namely meadow brome and tall fescue, may present challenges for grazing and were not explored 

in these trials. Some varieties of tall fescue, such as BarOptima, Greendale, and Swaj included in Trial 2, 

are soft leaf tall fescue varieties bred for improved palatability and were noticeably less tough than other 

varieties in the trial. Yield and quality data by variety across each cutting can be found in Tables 27-30 and 

Figures 2-5. It is important to recognize that these data only represent one year and should not alone be 

used to make management decisions. 
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Table 27. Dry matter yields for 17 varieties of four perennial grass species and mixtures (Trial 1), 2024. 

Species Variety 
Heading dates 

DM Yield (tons ac-1) 

1st cut 2nd cut 3rd cut 4th cut 
3-cut total 

First head Full head     n/a   

Festulolium 

Duo 17-May 21-May low survival, not harvested 

Federo 23-May 27-May 1.05 1.00 n/a 0.583 2.64 

Perun 25-May 29-May 1.03 0.974 n/a 0.440 2.45 

Species mean     1.04 0.986 n/a 0.511 2.54 

Mixtures 

Greenfast 17-May 21-May 1.10 1.14 n/a 0.799 3.04 

Milkway 23-May 28-May 0.961 0.776 n/a 0.739 2.48 

Organic partner 19-May 22-May 1.25 0.99 n/a 0.910 3.15 

Species mean     1.11 0.969 n/a 0.816 2.89 

Orchardgrass 

Crown Royale 16-May 19-May 1.18 1.10 n/a 0.834 3.12 

Echelon 19-May 22-May 1.08 1.03 n/a 0.578 2.69 

Extend 16-May 19-May 1.10 0.971 n/a 0.510 2.58 

HLR 18-May 22-May 0.772 1.01 n/a 0.681 2.47 

Potomac 16-May 19-May 1.19 1.17 n/a 0.747 3.11 

Trailburst 17-May 20-May 0.97 1.01 n/a 0.445 2.43 

Species mean     1.05 1.05 n/a 0.633 2.73 

Tall fescue 

Dominate 20-May 23-May 1.18 0.742 n/a 0.859 2.78 

Goliath 20-May 24-May 1.21 0.910 n/a 1.16 3.28 

Greendale 22-May 25-May 1.26 1.30 n/a 1.10 3.66 

Kora 21-May 24-May 1.43 1.08 n/a 0.901 3.41 

Swaj 21-May 25-May 1.62 1.02 n/a 0.789 3.42 

Teton 19-May 24-May 1.39 1.21 n/a 0.877 3.48 

Species mean     1.35 1.04 n/a 0.949 3.34 



Table 28. Quality of 17 varieties of four perennial grass species and mixtures at first cut harvest (Trial 1), 2024. 

Species Variety 
CP NDF ESC 

30-hr 

NDFD 
Milk yield CP ESC 30-hr NDFD Milk yield 

% of DM % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Festulolium 

Duo low survival, not harvested 

Federo 12.4 42.8 11.8 88.8 4106 261 248 0.399 42.8 

Perun 11.3 42.7 12.0 88.1 4120 238 242 0.389 42.5 

Species mean 11.9 42.7 11.9 88.5 4113 249 245 0.394 42.7 

Mixtures 

Greenfast 11.7 55.0 8.53 72.6 3725 255 185 0.442 41.0 

Milkway 13.8 48.0 10.0 76.6 3903 271 189 0.351 37.5 

Organic partner 12.1 53.9 8.98 74.3 3926 313 224 0.501 50.3 

Species mean 12.5 52.3 9.16 74.5 3851 279 200 0.431 42.9 

Orchardgrass 

Crown Royale 11.2 56.4 8.10 72.4 3687 266 189 0.483 43.6 

Echelon 12.5 52.2 8.90 76.2 3939 269 190 0.432 42.4 

Extend 10.6 57.1 7.95 70.9 3612 233 171 0.447 39.6 

HLR 12.6 51.6 9.65 76.3 4036 193 149 0.304 31.1 

Potomac 10.4 59.0 7.50 70.4 3543 247 179 0.493 42.2 

Trailburst 10.1 57.1 8.65 70.7 3742 197 169 0.392 36.4 

Species mean 11.2 55.5 8.46 72.8 3760 234 175 0.425 39.2 

Tall fescue 

Dominate 13.9 55.1 8.25 67.5 3540 330 193 0.438 41.7 

Goliath 13.7 52.2 9.13 70.5 3600 336 221 0.446 43.7 

Greendale 15.9 50.1 8.63 72.5 3674 400 218 0.455 46.4 

Kora 14.7 50.6 9.58 72.0 3697 426 274 0.523 53.1 

Swaj 13.8 49.3 9.53 74.1 3727 454 304 0.590 60.1 

Teton 13.1 52.2 8.85 69.2 3671 375 247 0.499 51.1 

Species mean 14.2 51.6 8.99 70.9 3651 387 243 0.492 49.3 
 

 



Table 29. Dry matter yields 36 varieties of six perennial grass species (Trial 2), 2024. 

Species Variety 
Heading dates 

DM Yield (tons ac-1) 

1st cut 2nd cut 3rd cut 4th cut 
Total 

1st head Full head 21-May 21-Jun 29-Jul 30-Aug 

Festulolium 

Duo 21-May 25-May 1.89 1.04 1.29 0.446 4.66 

Federo 23-May 29-May 2.23 1.35 1.22 1.56 6.36 

Fojtan 20-May 24-May 1.51 0.441 1.04 0.770 3.76 

Merlin 25-May 28-May 2.08 1.40 1.57 0.680 5.73 

Perseus 25-May 28-May 2.26 1.14 1.27 0.481 5.15 

Spring Green 24-May 27-May 2.12 0.971 0.83 0.263 4.18 

Species mean     2.02 1.06 1.20 0.700 4.98 

Meadow brome 
Cache 17-May 21-May 2.31 0.308 1.18 0.584 4.38 

Fleet 17-May 20-May 2.34 0.419 1.15 0.514 4.43 

Species mean     2.33 0.364 1.17 0.549 4.40 

Meadow fescue 

Driftless 24-May 30-May 1.70 0.634 1.06 0.873 4.27 

Liherold 20-May 24-May 2.49 0.407 1.12 0.636 4.65 

Pardus 23-May 28-May 1.80 0.438 1.03 0.824 4.09 

Tetrax 22-May 25-May 2.19 0.668 1.18 0.791 4.83 

Tored 30-May 5-Jun 2.09 0.528 1.00 0.795 4.41 

Species mean     2.05 0.535 1.08 0.784 4.45 

Orchardgrass 

Diceros 20-May 24-May 1.58 1.29 1.40 0.543 4.81 

Donata 20-May 24-May 1.48 0.754 1.03 0.663 3.93 

Echelon 24-May 27-May 1.33 0.804 1.54 0.752 4.43 

Harvestar 20-May 24-May 1.04 0.776 1.05 0.699 3.57 

Inavale 20-May 26-May 1.46 0.936 1.57 0.878 4.84 

Lidacta 20-May 24-May 1.24 0.770 1.20 0.856 4.07 

Olathe 19-May 23-May 1.36 0.705 1.02 0.689 3.77 

Profit 20-May 25-May 2.18 1.05 1.44 0.867 5.54 

Trailburst 19-May 22-May 1.72 0.563 1.13 0.605 4.02 

Species mean     1.49 0.850 1.26 0.728 4.33 



Table 29. Continued. Dry matter yields 36 varieties of six perennial grass species (Trial 2), 2024. 

Species Variety 
Heading dates 

DM Yield (tons ac-1) 

1st cut 2nd cut 3rd cut 4th cut 
Total 

1st head Full head 21-May 21-Jun 29-Jul 30-Aug 

Perennial ryegrass 

Calibra 24-May 31-May 2.03 0.820 1.20 0.375 4.42 

Kentaur 29-May 3-Jun 2.06 0.683 0.612 0.395 3.75 

Melfrost 7-Jun 11-Jun 1.14 1.01 1.28 0.666 4.09 

Remington 23-May 27-May 1.97 0.988 0.706 0.598 4.26 

Species mean     1.80 0.874 0.949 0.509 4.13 

Tall fescue 

BarOptima 22-May 27-May 1.80 0.809 1.28 1.12 5.01 

Dominate 20-May 23-May 2.12 0.824 1.43 0.984 5.36 

Fawn 20-May 23-May 2.22 0.860 0.773 0.889 4.75 

Goliath 20-May 23-May 1.90 0.515 1.21 0.940 4.57 

Greendale 20-May 26-May 1.58 0.645 1.24 1.18 4.64 

Kora 21-May 24-May 2.08 0.637 1.46 0.723 4.90 

Lipalma 18-May 21-May 1.71 0.653 1.55 1.14 5.05 

Martin II 20-May 23-May 2.00 0.590 1.28 1.06 4.92 

Teton 19-May 24-May 1.87 0.395 1.07 0.833 4.17 

Triumphant 20-May 23-May 2.31 0.736 1.14 0.956 5.14 

Species mean     1.96 0.666 1.24 0.982 4.85 

 



Table 30. Quality of 36 varieties of six perennial grass species at first cut harvest (Trial 2), 2024. 

Species Variety CP NDF ESC 30-hr NDFD Milk yield CP ESC 30-hr NDFD Milk yield 

  % of DM % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Festulolium 

Duo 13.2 51.1 8.23 77.9 3871 495 310 0.749 73.1 

Federo 15.2 49.0 7.08 84.9 3677 680 314 0.926 82.1 

Fojtan 13.6 53.5 5.75 66.2 3586 415 172 0.530 54.2 

Merlin 13.2 51.1 7.50 77.8 3691 549 313 0.824 77.0 

Perseus 12.8 51.2 7.43 77.8 3814 568 339 0.900 86.2 

Spring Green 14.2 51.9 7.33 79.6 3803 601 310 0.880 80.5 

Species mean 13.7 51.3 7.22 77.3 3740 551 293 0.801 75.5 

Meadow brome 
Cache 12.4 57.4 4.25 65.2 3518 579 194 0.854 81.5 

Fleet 12.5 57.0 4.73 66.0 3506 583 223 0.879 82.2 

Species mean 12.4 57.2 4.49 65.6 3512 581 208 0.867 81.8 

Meadow fescue 

Driftless 13.5 55.5 5.85 70.4 3772 458 199 0.666 64.2 

Liherold 13.3 58.7 5.38 67.6 3618 669 267 0.989 90.3 

Pardus 13.8 53.1 6.33 73.1 3651 502 227 0.696 65.9 

Tetrax 11.8 52.4 6.98 69.9 3597 512 301 0.799 78.4 

Tored 14.3 55.7 5.90 71.1 3763 600 246 0.824 78.3 

Species mean 13.3 55.1 6.09 70.4 3680 548 248 0.795 75.4 

Orchardgrass 

Diceros 12.4 58.2 3.70 66.3 3588 400 104 0.612 55.2 

Donata 11.8 53.3 4.58 66.0 3836 348 136 0.520 56.9 

Echelon 12.3 54.4 4.63 68.4 3818 323 136 0.498 51.0 

Harvestar 11.9 51.4 5.65 68.3 3895 249 116 0.367 40.5 

Inavale 11.8 55.7 3.88 68.0 3726 359 102 0.571 53.3 

Lidacta 12.9 54.7 4.00 67.0 3768 320 101 0.457 46.8 

Olathe 11.1 54.9 4.43 66.3 3685 309 115 0.499 49.8 

Profit 10.7 52.7 7.45 69.7 3733 461 322 0.795 81.1 

Trailburst 11.4 53.4 4.83 65.4 3727 400 164 0.597 63.8 

Species mean 11.8 54.3 4.79 67.3 3753 352 144 0.546 55.4 



Table 30. Continued. Quality of 36 varieties of six perennial grass species at first cut harvest (Trial 2), 2024. 

Species Variety 
CP NDF ESC 30-hr NDFD Milk yield CP ESC 30-hr NDFD 

Milk 

yield 

% of DM % of NDF lbs ton-1 lbs ac-1 tons ac-1 cwt ac-1 

Perennial 

ryegrass 

Calibra 16.6 50.2 7.73 85.3 3945 684 310 0.867 79.9 

Kentaur 15.9 49.7 7.50 85.0 3875 661 307 0.870 79.7 

Melfrost 16.0 49.7 6.73 81.1 3940 372 158 0.452 45.7 

Remington 16.7 50.9 6.60 86.0 3803 663 257 0.862 75.0 

Species mean 16.3 50.1 7.14 84.3 3891 595 258 0.763 70.1 

Tall fescue 

BarOptima 13.6 54.9 6.03 67.4 3659 488 218 0.665 65.9 

Dominate 13.4 59.5 4.93 62.8 3324 568 207 0.794 70.1 

Fawn 13.7 57.3 5.15 62.6 3573 615 227 0.802 79.3 

Goliath 12.0 53.2 6.03 65.2 3637 457 230 0.663 69.3 

Greendale 13.6 51.8 6.23 67.9 3747 427 197 0.554 59.1 

Kora 12.5 55.5 6.35 65.6 3548 528 267 0.762 74.4 

Lipalma 15.3 53.3 5.40 65.1 3537 525 187 0.589 60.8 

Martin II 14.3 56.6 4.78 64.9 3465 573 190 0.732 69.4 

Teton 11.7 56.0 5.60 63.7 3414 439 206 0.667 63.6 

Triumphant 11.9 55.6 5.10 63.0 3343 551 234 0.810 77.0 

Species mean 13.2 55.4 5.56 64.8 3525 517 216 0.704 68.9 



 

Figure 2. Dry matter yields over three harvests (Trial 1), 2024. 
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Figure 3. Dry matter yield distribution over three harvests (Trial 1), 2024. 
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Figure 4. Dry matter yields over four harvests (Trial 2), 2024. 
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Figure 5. Dry matter yield distribution over four harvests (Trial 2), 2024. 
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