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Introduction
Perennial cool-season grasses comprise nearly 25% of hay field acreage in northeast Wyoming. The most popular 
grasses used for hay production under irrigation in this region has been smooth or meadow brome. Although 
these two grasses are productive with good stand persistence, they generally reach anthesis, optimum stage for hay 
harvest, by mid-June most years in northern Wyoming. For operations with significant acreage this could result in 
some of the hay being lower in quality than what a lactating beef cow or sheep ewe requires due to the maturity 
of the grasses at harvest. Likewise small hay operations dependent upon custom harvesters can have their fields 
harvested when these grasses are at a later maturity than desired. The opportunity to select perennial cool-season 
grasses with varying maturity dates could benefit hay producers in being able to furnish good quality hay for their 
own livestock as well as to their clients.

Objectives
Two objectives of this study were to assess (1) late spring/early summer hay yields of perennial cool-season grasses; 
and (2) determine forage quality of the hay from these grasses.

Materials and Methods
Perennial cool-season introduced grasses seeded in September 2014 underwent harvests over a five year period 
to assess their hay yields. Harvests occurred on 16, 15, 20, 25, and 23 June in 2016, 2017, 2018, 2019, and 2020, 
respectively for ‘Manchar’ and ‘Carlton’ smooth brome, ‘Paddock’ and ‘MacBeth’ meadow brome, ‘Latar’ and ‘Profile’ 
orchardgrass, and ‘Fawn’ and ‘Texoma MaxQ II’ tall fescue; and on 30 June in 2016 and 2017, and 5, 16, and 7 July 
in 2018, 2019, and 2020, respectively for ’Luna’ and ‘Manska’ pubescent wheatgrass, ‘Oahe’ and ‘Rush’ intermediate 
wheatgrass, and ‘Climax’ and ‘Tuukka’ timothy. Desired stage of maturity for harvest was post-flowering to visible 
seed development. The plot area received 150 pounds per acre of nitrogen in November 2015, April 2017 and 2018, 
and early May 2019, and 90 pounds per acre in April 2020. In addition, 30 and 50 pounds of phosphate was applied 
in November 2015 and April 2017, respectively. Plot area was irrigated with a center pivot system.

Results and Discussion
The intermediate and pubescent wheatgrasses produced the most hay (4.4 T/ac) followed by the timothies (3.7 T/ac), 
and then the bromes (3.4 T/ac) (Table 1). ‘Fawn’ tall fescue and ‘Profile’ orchard produced the least amount of hay. 
The two-week harvest delay may have been a contributing factor for why the wheatgrasses and timothies produced 
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an average of a ton per acre more hay compared to the bromes, orchards, and tall fescues but all the grasses were 
harvested at a similar phenological growth stage. The smooth bromes contained on average the highest levels of 
crude protein and the wheatgrasses and ‘Paddock’ meadow brome the least in 2016 and 2017. Thus, the wheatgrasses 
and ‘Paddock’ might not provide enough protein for a beef cow in early lactation (10%) and not enough for a sheep 
ewe in early lactation with a single lamb (11.6%). None of the grasses would provide a sufficient amount of protein if 
the ewe was nursing twins (15.3%). With regard to total digestible nutrients (TDN) the smooth bromes, tall fescues 
and timothies contained the highest levels (66.3%) and the wheatgrasses and meadow bromes the least (64%). 
However, TDN levels in all the grasses were sufficient to meet the needs of beef cattle (maximum 59% for early 
lactating cow) and sheep (maximum 62% for ewe in early lactation nursing twins).
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Table 1. Hay yields (12% moisture) for the late spring/early summer harvests of the cool-season perennial grasses and their 
percent crude protein (%CP) and total digestible nutrients (%TDN) contents (average of 2016 and 2017 harvests).

Grass Variety Hay yields (T/ac) Forage Quality

2016 2017 2018 2019 2020 Average %CP %TDN

Smooth brome Carlton 5.0 3.7 3.4 2.8 3.1 3.6 bc 12.8 ab 66.4 ab

Manchar 4.0 4.0 3.2 2.8 3.4 3.5 bcd 13.1 a 66.0 bc

Meadow brome MacBeth 3.8 3.9 3.2 2.3 3.0 3.3 cde 10.8 cde 64.5 def

Paddock 5.0 4.0 2.8 2.3 2.8 3.4 bcd  9.3 e 64.0 efg

Orchard Latar 2.7 4.4 3.9 2.5 3.0 3.3 cd 12.2 abc 65.1 cde

Profile 1.8 3.7 2.8 2.1 2.4 2.7 f 11.4 65.5 bcd

Tall fescue Fawn 1.6 4.0 3.4 1.9 2.7 2.8 ef 11.8 abc 66.2 ab

Texoma
MaxQII™

3.2 4.3 3.3 2.3 2.6 3.1 de 11.1 cd 66.2 ab

Intermediate 
wheatgrass

Oahe 5.5 5.0 4.3 3.4 3.3 4.3 a  9.4 e 63.9 fg

Rush 5.5 5.0 4.6 3.2 3.1 4.3 a  9.5 e 63.1 g

Pubescent 
wheatgrass

Luna 5.8 5.1 4.8 3.4 3.7 4.5 a  9.6 de 63.8 fg

Manska 5.4 5.2 4.2 3.6 3.5 4.4 a  9.6 de 63.9 fg

Timothy Tuukka 2.4 4.5 4.3 3.8 3.8 3.8 b 10.7 cde 67.3 a

Climax * 3.4 4.1 3.4 3.6 3.6 * 10.5 * 65.7 *

Note: Hay yield average and forage quality means followed by same letters do not differ at the p<0.05.

*Climax timothy was not harvested in 2016 due to poor stands; forage quality values are from 2017 and thus not included in analysis of variance.
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