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In 2019, the University of Vermont Extension Northwest Crops and Soils Program initiated a trial 

evaluating forage yield and quality of an array of cool season perennial 
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represented by the 30- hour NDF digestibility. The fraction of total NDF content which will remain 

undigested after 240 hours of incubation in rumen fluid is represented by the uNDF 240-hour. 

 



Impact of Species 

Performance overall was lower than in 2020, but there were still significant differences between species 

(Table 4). With cool and wet weather in the spring, first cut yields were quite substantial for some species. 

The meadow bromes produced the most first cut biomass with 1.91 tons ac-1 but were similar to all other 

species except perennial ryegrass. The perennial ryegrass, which had performed very well in the spring of 

2020, likely suffered from drought stress and potentially winter survival issues, resulting in very low yields 

with first cut biomass of 0.338 tons ac-1. Interestingly, in the second cut, the timothy and perennial ryegrass 

produced the highest yields of approximately 1 ton ac-1 while all other species produced less than 0.5 tons ac-

1. The third cutting produced similar yields as second cut, however some species produced significantly higher 

yields in the third harvest than the second. For example, the meadow brome produced 0.980 tons ac-1 in the 

third cutting, the highest yield for that cut, but only 0.485 tons ac-1 in the second. Conversely, perennial 

ryegrass produced 0.964 tons ac-1 in the second harvest and only 0.154 tons ac-1 in the third. The distribution 

of yield over the harvest can be a helpful tool in species and varietal selection (Figure 1). While orchardgrass, 

meadow brome, and meadow fescue all have similar distributions with first and third cuts being larger than 

second, timothy had more even distribution of biomass between first and second harvests. Furthermore, 

Kentucky bluegrass produced the majority (over 70%) of its total biomass in the first harvest, whereas 

perennial ryegrass produced over 65% of its total biomass in the second harvest. 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. 

Table 4. Yield and quality over three harvests by species, 2021. 

Species DM yield CP ADF NDF 

30-hr NDF 

digestibility 

1st cut 2nd cut 3rd cut Total % of DM % of NDF 

Kentucky bluegrass 1.88a† 0.335b 0.298cd 2.51ab 14.4a 34.0c 55.8c 61.7e 

Meadow brome 1.91a 0.485b 0.980a 3.37a 15.2a 33.3c 56.5c 70.7a 

Meadow fescue 1.46a 0.457b 0.550bc 2.47b 14.5a 30.6b 52.2b 70.2ab 

Orchardgrass 1.84a 0.470b 0.758ab 3.07ab 13.8a 32.9c 56.6c 65.2d 

Perennial ryegrass 0.338b 0.964a 0.154d 1.46c 11.4b 29.5a 47.9a 68.2bc 

Timothy 1.62a 0.989a 0.506bc 3.12ab 13.9a 31.4b 52.1b 66.8cd 

Level of significance‡ *** *** *** *** *** *** *** *** 

Trial mean 1.44 0.663 0.544 2.65 13.6 31.6 53.2 67.3 



 
Figure 1. Seasonal distribution of yield by species, 2021. 

Impact of Variety- Kentucky bluegrass 

Two varieties of Kentucky bluegrass were included in this evaluation (Table 5). In 2020, results were not 

reported for these varieties due to poor establishment and growth through the season. In 2021, the two 

varieties performed similarly to one another in yield and most quality parameters. Through the season, 

they averaged 2.51 tons ac-1 at 14.4% protein and 61.7% NDF digestibility. Both varieties exhibited the 



yielded an average of 3.37 tons ac-1 over the three harvests. All varieties followed similar patterns of dry 



similar to Liherold and Preval. SW Minto had the lowest NDF digestibility of 67.9%. Similarly, Tetrax had 

the lowest uNDF level of 9.38% which was statistically similar to Liherold. 

 

 
Figure 2. Dry matter yield of five meadow fescue varieties over three cuttings, 2021. 

 

Orchardgrass 

The seven varieties of orchardgrass differed statistically in terms of yield, but did not differ in quality (Table 

8). Harvestar, Inavale, Luxor, Olathe, and Otello all matured early, heading out around 20-May. The 

varieties Echelon, Husar, and Niva were slightly later, heading around 24-



Table 8. Yield and quality of eight varieties of orchardgrass, 2021. 

Variety DM Yield CP ADF NDF 

30-hr NDF 



However, yields during the 3rd harvest did differ significantly. By the third harvest, most varieties could not 

recover from the drought stress and were not harvestable or produced very little biomass, however, Tomaso 

produced 0.619 tons ac-1. Varieties also differed in fiber (NDF) content and uNDF content. Calibra had the 

lowest average NDF content of 45.7% which was statistically similar to Kentaur. The lowest uNDF content 

was 11.8% from Tivoli which was statistically similar to four other varieties. Average crude protein was 

quite low at 11.4%. Average NDF digestibility was <70% for all varieties averaging 68.2%. 

 



 Table 10. Yield and quality of six varieties of Timothy, 2021. 

Variety 
DM Yield CP ADF NDF 

30-hr NDF 

digestibility 

uNDF 

240-hour Rust 

Leaf 

spots 

1st cut 2nd cut 3rd cut Total % of DM % of NDF 

0-5 severity 

rating 

Barfleo 1.37 0.608b† 0.438 2.42 13.9 30.4a 53.2b 66.8 13.2 2.00 



the distribution of dry matter production throughout the season can be important to consider, especially for 

use in grazing systems. Yield and quality data by variety across each cutting can be found in Tables 11 and 

12 and Figure 5. It is important to recognize that these data only represent one year and should not alone 

be used to make management decisions. 

 

ACKNOWLEDGEMENTS 
 

Funding for this project was through the USDA OREI Grant (2018-02802). UVM Extension would like to 

thank Roger Rainville and his staff at Borderview Research Farm in Alburgh for their generous help with 

the trials. We would like to acknowledge John Bruce, Hillary Emick, Lindsey Ruhl, and Laura Sullivan for 

their assistance with data collection and entry. The information is presented with the understanding that no 

product discrimination is intended, and no endorsement of any product mentioned, or criticism of unnamed 

products is implied. 

 

UVM Extension helps individuals and communities put research-

based knowledge to work. 
 

 

 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the United States Department of 

Agriculture. University of Vermont Extension, Burlington, Vermont. University of Vermont Extension, and U.S. Department of Agriculture, 

cooperating, offer education and employment to everyone without regard to race, color, national origin, gender, religion, age, disability, political 

beliefs, sexual orientation, and marital or familial status. 



Table 11. Dry matter yield for 30 varieties of six perennial grass species, 2021.  

Species Variety 
Heading 

date 

DM Yield 

1st cut 

20-May 

2nd cut 

7-Jul 

3rd cut 

24-Aug Total 

Kentucky 

Bluegrass 

Balin 20-May 1.44 0.318 0.274 2.03 

Ginger 20-May 2.32 0.352 0.322 3.00 

Species mean     1.88 0.335 0.298 2.51 

Meadow Brome 

Fleet 20-May 2.01 0.536 1.03 3.58 

Macbeth 20-May 2.17 0.469 0.985 3.62 

Montana 20-May 1.55 0.451 0.920 2.92 

Species mean     1.91 0.485 0.980 3.37 

Meadow Fescue 

Laura 1-Jun 1.64 0.335 0.730 2.71 

Liherold 1-Jun 1.55 0.540 0.454 2.55 

Preval 3-Jun 1.53 0.523 0.720 2.78 

SW Minto 20-May 1.08 0.466 0.492 2.04 

Tetrax 3-Jun 1.49 0.419 0.356 2.26 

Species mean     1.46 0.457 0.550 2.47 

Orchardgrass 

Echelon 24-May 1.71 0.546 0.789 3.05 

Harvestar 20-May 2.11 0.542 0.622 3.27 

Husar 24-May 1.45 0.227 0.266 1.94 

Inavale 20-May 2.27 0.608 0.909 3.79 

Luxor 20-May 1.76 0.312 0.887 2.96 

Niva 24-May 2.00 0.639 1.00 3.64 

Olathe 20-May 1.56 0.615 1.03 3.21 

Otello 20-May 1.84 0.272 0.565 2.68 

Species mean     1.84 0.470 0.758 3.07 

Perennial 

Ryegrass 

Calibra 7-Jun 0.512 0.775 0.000 1.29 

Kentaur 7-Jun 0.364 0.928 0.150 1.44 

Remington 7-Jun 0.139 1.097 0.101 1.34 

Tivoli 7-Jun 0.287 1.081 0.000 1.37 

Tomaso 7-Jun 0.420 0.899 0.619 1.94 

Toronto 7-Jun 0.304 1.004 0.055 1.36 

Species mean     0.34 0.964 0.154 1.46 

Timothy 

Barfleo N/A 1.37 0.608 0.438 2.42 

Barpenta N/A 2.00 1.351 0.595 3.94 

Climax N/A 1.91 0.705 0.497 3.11 

Lischka N/A 1.24 0.577 0.329 2.15 

Promesse N/A 1.59 1.054 0.639 3.29 

Tuukka N/A 1.60 1.640 0.538 3.78 

Species mean     1.62 0.989 0.506 3.12 
The top performing treatment is in bold.  

 

 



Table 12. Average quality of 30 varieties of six perennial grass species, 2021. 

Species Variety CP ADF NDF NFC 
30-hr NDF 

digestibility 
uNDF 

240-hour Rust 



Species Variety CP ADF NDF NFC 
30-hr NDF 

digestibility 
uNDF 

240-hour Rust Leaf spots 



Figure 5. Dry matter yield distribution over three harvests, 2021. 


