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Perennial Cool-Season Grasses Under Irrigation 
for Hay Production and Fall Grazing

Blaine Horn1, Anowar Islam2, Dan Smith3, Valtcho Jeliazkov4, and Axel Garcia y Garcia5

Introduction
Perennial cool-season grasses comprise nearly 25% of hay 
field acreage in north-central and northeast Wyoming. 
The most popular grasses used for hay production 
under irrigation in this region have been smooth brome 
(Bromus inermis) or meadow brome (Bromus riparius). 
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
Objectives of this study were to assess (1) late spring/
early summer hay yields of perennial cool-season grasses; 
(2) regrowth yields of these grasses for fall grazing; and 
(3) forage quality of the hay and regrowth.

Materials and Methods
Fourteen perennial cool-season introduced grasses were 
seeded into eight plots at the Sheridan Research and 
Extension Center (ShREC) in September 2014. The plots 
received 150 lb of nitrogen and 50 lb of phosphate per acre 
in mid-April 2017. To assess hay yields, the plots were 
either harvested on June 15, 2017 (‘Manchar’ and ‘Carlton’ 
smooth brome, ‘Paddock’ and ‘MacBeth’ meadow 
brome, ‘Latar’ and ‘Profile’ orchardgrass, and ‘Fawn’ and 
‘Texoma MaxQ II’ tall fescue) or June 30, 2017 (‘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. Regrowth of all 
the grasses underwent a harvest on September, 28, 2017. 
Grass material from all harvests was analyzed for crude 

protein (CP), macro- and micro-minerals, and net energy 
maintenance (NEm), the amount of energy available to 
the animal to maintain bodily functions.

Results and Discussion
The intermediate and pubescent wheatgrasses produced 
an average of one ton/ac more hay compared to the 
other grasses (Table 1); however, they produced the 
least amount of late summer/early fall regrowth among 
the grasses along with ‘Carlton’ smooth brome. ‘Latar’ 
orchardgrass yielded the highest amount of regrowth, 
averaging 500 lb/ac more dry matter forage compared to 
the other grasses. With regard to quality, hay of all the 
grasses contained an adequate amount of CP to meet 
the needs of a 1,200-pound beef cow at peak lactation, 
except for ‘Oahe’ and ‘Manska’, and an adequate amount 
of NEm. In addition, late summer regrowth of the grasses 
contained adequate amounts of CP and NEm for a beef 
cow at all production stages as well as for weaned calves. 
Hay from the grasses contained adequate amounts 
of calcium (Ca), phosphorus (P), potassium (K), and 
sulfur (S) for a beef cow, whereas magnesium (Mg) and 
manganese (Mn) contents were only sufficient in hay from 
the grasses harvested on June 15 (data not shown). Iron 
(Fe) content of the hay from all the grasses was borderline 
sufficient, while the amounts of copper (Cu) and zinc (Zn) 
were inadequate. Late summer regrowth of the grasses 
contained adequate amounts of Ca, P, K, Mg, S, and Fe, 
but not enough Cu or Zn. Only ‘Latar’, ‘Profile’, and 
‘Carlton’ contained sufficient amounts of Mn.

For a mid-June hay crop either ‘Carlton’ smooth brome 
or ‘Paddock’ meadow brome would be recommended; 
whereas, for a late June harvest any of the four 
wheatgrasses would be suggested. For early fall grazing, 
‘Latar’ or ‘MaxQ II’ would be suggested.
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Table 1. Hay yields (12% moisture) for the June harvests and regrowth dry matter yields for the September harvest of the cool-season perennial 
grasses and crude protein (%CP) and net energy maintenance (NEm) in mega-calories per pound (Mcal/lb) contents of the hay and regrowth. 
Harvest dates were June 15 for the bromes, orchard, and tall fescues, and June 30 for the wheatgrasses and timothies.

Grass Variety June 15 and 30 harvest September harvest

Ton/ac %CP* NEm** Lb/ac %CP* NEm**

Smooth brome
Carlton 3.7 d 12.9 ab 0.65 a 145 e 10.1 a 0.69 ab

Manchar 4.0 cd 13.8 a 0.65 a 365 cde 9.5 a 0.69 ab

Meadow brome
MacBeth 3.9 cd 10.2 ab 0.60 bc 765 b 9.8 a 0.67 bc

Paddock 3.9 cd 9.0 b 0.59 c 590 bcd 9.6 a 0.67 bc

Orchard
Latar 4.4 c 12.8 ab 0.62 ab 1595 a 10.4 a 0.70 ab

Profile 3.7 d 9.8 ab 0.60 bc 890 b 10.5 a 0.70 ab

Tall fescue
Fawn 3.9 d 10.2 ab 0.62 ab 600 bcd 9.1 a 0.69 ab

Texoma MaxQII™ 4.3 d 11.7 ab 0.63 ab 820 b 9.5 a 0.70 ab

Intermediate wheatgrass
Oahe 5.0 ab 8.6 b 0.60 bc 330 de 9.8 a 0.65 c

Rush 5.0 ab 9.1 b 0.60 bc 415 cde 9.8 a 0.65 c

Pubescent wheatgrass
Luna 5.1 ab 9.0 b 0.60 b 185 e 10.5 a 0.71 a

Manska 5.2 a 8.4 b 0.60 bc 280 de 10.2 a 0.70 ab

Timothy
Tuukka 4.5 bc 10.1 ab 0.63 ab 685 bc 10.9 a 0.68 bc

Climax 3.7 d 10.5 ab 0.63 ab 545 bcd 10.7 a 0.67 bc

Note: column means followed by same letters do not differ at p<0.05.

*CP=crude protein

**NEm=net energy maintenance
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