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

B.E. Horn1, M.A. Islam2, D. Smith3, V. Jeliazkov3,4, and A. Garcia y Garcia5,6

Introduction
Perennial cool-season grasses comprise nearly 25% of 
hay field acreage in northeast Wyoming (Campbell, 
Crook, Johnson, Sheridan, and Weston counties). The 
most popular grasses used for hay production under 
irrigation in this region have been smooth or meadow 
bromegrass. Although these two grasses are produc-
tive with good stand persistence, the aggressive nature 
of smooth brome makes it a poor choice for mixtures 
with legumes (e.g., alfalfa), and it can become sod 
bound resulting in reduced yields. In addition, it 
does not regrow following a hay harvest until late 
summer. Meadow brome is not as aggressive as smooth 
brome and works well in mixtures with legumes. It 
also produces some level of early summer regrowth. 
However, the variety ‘Regar’ has been found to contain 
less crude protein compared to the variety ‘Paddock’ 
and the smooth bromegrass variety ‘Manchar’, often 
containing less than the amount needed by a lactating 
beef cow. Furthermore, smooth and meadow brome-
grasses can require 24 or more inches of growing-season 
(April through September) precipitation to show their 
full growth potential. In eastern Wyoming this could 
mean application of up to 18 inches of irrigated water 
most years. Due to this moisture requirement these two 
grasses may not be the best choice for dryland or limit-
ed-irrigated hay production. 

There are other cool-season perennial grasses—
orchardgrass, intermediate/pubescent wheatgrass, tall 
fescue, and timothy—that might produce high forage 
yields of good quality with similar or less amounts of 
irrigation water compared to the smooth and meadow 
bromes. 

Objectives
The objectives of this study are to assess (1) late spring/
early summer hay yields of perennial cool-season hay/
pasture grasses under full and reduced (50%) irrigation 
regimes; (2) regrowth yields of these grasses for fall 
grazing; and (3) forage quality of the hay and regrowth. 

Materials and Methods
Fourteen cool-season perennial grasses were each 
seeded into separate plots within eight blocks (four for 
full irrigation regime and four for limited-irrigation 
regime) with a Truax FlexII grass drill on September 8, 
2014, at the Sheridan Research and Extension Center’s 
(ShREC) Adams Ranch. 

The grasses were ‘Manchar’ and ‘Carlton’ smooth brome-
grass; ‘MacBeth’ and ‘Paddock’ meadow bromegrass; 
‘Latar’ and ‘Profile’ orchardgrass; ‘Fawn’ and ‘Texoma 
MaxQ II™’ tall fescue; ‘Oahe’ and ‘Rush’ intermediate 
wheatgrass; ‘Luna’ and ‘Manska’ pubescent wheatgrass; 
and ‘Climax’ and ‘Tuukka’ timothy. (Note: all blocks 
received the same level of irrigated water in summer 
2015 with the hope of improving grass stands for this 
study, which is to last through at least 2017.) 

Results and Discussion
There was poor establishment of the orchardgrass, tall 
fescue, and timothy varieties and, as a result, did not 
undergo an early summer harvest in 2015. Although the 
two smooth bromes and ‘MacBeth’ meadow brome had 
mediocre stands, they were subjected to June 18 harvest 
to assess their dry matter yields (Table 1) as was ‘Paddock’ 
meadow brome. The intermediate and pubescent wheat-
grasses underwent a harvest on July 1. The bromes 
mature earlier than the wheatgrasses, thus, the reason 
for the different harvest dates. Desired stage of maturity 
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for harvest is post-flowering to visible seed develop-
ment; however, this delay in harvest of the wheatgrasses 
may be why their forage quality, on average, was lower 
compared to the bromes (Table 1). Seedlings of grasses 
with poor to mediocre stands may have succumbed to 
the minus 17º temperature on November 13, 2014, 
following above-normal fall temperatures. Regrowth 
of the bromes and wheatgrasses plus that of ‘Latar’ 
orchardgrass and ‘Texoma MaxQ II’ tall fescue was 
harvested October 7 (Table 1). All harvested grasses 
were analyzed for crude protein, energy (Table 1), and 
macro- and micro-mineral contents. 
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Table 1. Dry matter yields, and crude protein and net energy for maintenance (NEm) contents of the 
cool-season perennial grasses harvested in 2015. (For mineral contents contact Blaine Horn.)

Grass Variety

June 18 (bromes) and July 1 
(wheatgrasses) harvest October 7 (all) harvest Total

Yield
ton/ac Yield

ton/ac % Crude 
protein

NEm1 
(Mcal/lb)

Yield
ton/ac % Crude 

protein

NEm1 
(Mcal/lb)

Smooth 
brome

Carlton 0.44 d 13.9 a 0.61 a 0.88 bc 15.8 a 0.63 1.32 c

Manchar 0.36 d 13.4 ab 0.60 a 0.46 d 14.1 ab 0.62 0.84 c

Meadow 
brome

MacBeth 0.57 d 11.7 bc 0.54 b 0.80 bcd 13.9 ab 0.59 1.37 c

Paddock 1.42 c  9.8 cd 0.53 b 1.35 a 12.9 ab 0.60 2.78 b

Intermediate 
wheatgrass

Oahe 3.34 a  9.1 d 0.45 c 1.10 ab 14.0 ab 0.61 4.43 a

Rush 2.17 bc 10.5 cd 0.48 c 1.11 ab 15.0 ab 0.63 3.29 b

Pubescent 
wheatgrass

Luna 2.63 ab  8.9 d 0.45 c 0.69 cd 12.8 b 0.61 3.31 b

Manska 1.82 bc 13.1 ab 0.55 b 1.16 ab 14.2 ab 0.65 2.98 b

Orchardgrass Latar ----- ---- ---- 0.45 d 14.3 ab 0.60 -----

Tall fescue Texoma ----- ---- ---- 0.76 bcd 15.0 ab 0.60 -----

*means followed by same letters do not differ at p<0.05

1NEm is an estimate of the energy value of a feed used to keep an animal at a stable weight.


