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

Blaine Horn1, Anowar Islam2, Dan Smith3, Valtcho Jeliazkov3,4, and Axel Garcia y Garcia5,6

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 are smooth and meadow bromegrass. Although 
these two grasses are productive with good stand 
persistence, they 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 irrigation water 
most years. Due to this moisture requirement these two 
grasses may not be the best choice for dryland or limited 
irrigated hay production. Other cool-season perennial 
forage grasses might produce high forage yields of good 
quality with similar or less amounts of irrigation water 
compared to smooth and meadow bromes. 

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

Materials and Methods
Fourteen perennial cool-season forage grasses were 
seeded into separate plots within eight blocks (four 
for full irrigation and four for limited [50%] irrigation) 
in September 2014 at the Sheridan Research and 
Extension Center (ShREC). In late fall 2015, nitrogen at 
150 lb/ac and phosphate at 30 lb/ac were applied to the 
plot area. The irrigation regimes were implemented in 
early June 2016 and continued through mid-September 
2016. On June 16, 2016, eight of the grasses underwent 
a mechanical harvest to assess dry matter yields, and 
on June 30 five of the remaining six grasses were 

harvested. The desired stage of maturity for harvest is 
post-flowering to visible seed development. Following 
the June 30 harvest, the entire plot area was hayed the 
next day to remove all standing plant material. Regrowth 
of the grasses underwent a mechanical harvest on 
October 10, 2016. Grass material from the June and 
October harvests were analyzed for crude protein, energy, 
and macro- and micro-minerals (contact the lead author 
for forage quality results from both harvests). 

Results and Discussion
Natural precipitation at the plot site was 4.1 inches in 
April, 1.1 inches in May, and 0.3 inches from June 1 to 
13. The amount of water applied between June 2 and 
13 was 1.65 and 0.85 inches, respectively, for full and 
limited irrigation regimes. An additional 2.0 and 1.0 
inches of water were applied between June 17 and 27 for 
the full and limited regimes, respectively. There was no 
difference in June dry matter yields among the grasses 
between irrigation levels (Table 1). The intermediate and 
pubescent wheatgrasses produced the highest dry matter 
yields, although ‘Carlton’ smooth brome and ‘Paddock’ 
meadow brome had similar yields. ‘Fawn’, ‘Profile’, 
‘Carlton’, ‘Manchar’, and ‘Latar’ contained the highest 
levels of crude protein averaging 12.7%, and ‘Paddock’ 
the least amount at 9.5%. ‘Fawn’, Tuukka’, and ‘Profile’ 
contained the highest levels of Net Energy maintenance 
(NEm) averaging 0.68 Mcal/lb, and ‘Paddock’ and the 
wheatgrasses the least amount averaging 0.61 Mcal/
lb. (NEm measures ability of feed to meet maintenance 
energy requirements of an animal.) Irrigation regime 
did not influence grass protein or NEm contents. July 
through September natural precipitation totaled 8.0 in 
with 75% of it occurring in September. Irrigation amounts 
during this period totaled 10.5 and 7.5 inches for the 
full and limited regimes, respectively, with the limited 
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amount 2.0 inches greater than planned. There was no 
difference in September dry matter yields among the 
grasses between irrigation regimes. ‘Texoma’, ‘Latar’, and 
‘Tuukka’ produced the highest amount of regrowth dry 
matter and the wheatgrasses and ‘Carlton’ smooth brome 
the least (Table 1).
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Table 1. Dry matter yields in tons per acre of the cool‑season perennial grasses in June 2016. The bromes, orchard, and 
tall fescues on the 16th; wheatgrasses and timothy on the 30th.

Grass Variety
June 16 and 30 October 10 Total

Full Limited Full Limited Full Limited

Smooth brome
Carlton 5.1 ab 4.9 abc 1.0 cde 0.5 d 6.0 abcd 5.4 abc
Manchar 4.1 bc 3.8 cd 1.4 bc 1.2 abc 5.5 bcd 5.0 bcd

Meadow brome
MacBeth 3.4 cd 4.3 bcd 1.4 bc 1.2 abc 4.8 de 5.5 abc
Paddock 5.0 ab 5.0 ab 1.1 bcde 1.0 bcd 6.1 abc 5.9 abc

Orchard
Latar 3.1 cd 3.5 d 1.9 a 1.2 abc 5.0 cde 4.7 cde
Profile 1.5 e 2.0 e 1.4 b 1.4 ab 2.9 f 3.5 ef

Tall fescue
Fawn 2.3 de 1.3 e 1.4 b 1.5 ab 3.7 ef 2.7 f
Texoma MaxQIITM 3.0 cd 3.3 d 2.0 a 1.7 a 5.1 cde 5.0 bcd

Intermediate wheatgrass
Oahe 5.8 a 5.1 ab 1.3 bcd 1.3 ab 7.1 a 6.4 a
Rush 5.6 a 5.4 a 0.8 e 1.0 bcd 6.4 ab 6.4 a

Pubescent wheatgrass
Luna 5.9 a 5.6 a 0.9 de 0.7 cd 6.8 ab 6.3 ab
Manska 5.5 a 5.4 ab 1.1 bcde 1.0 bcd 6.6 ab 6.4 a

Timothy
Tuukka 2.8 d 1.9 e 1.2 bcde 1.6 ab 3.5 ef 3.0 def
Climax Did not establish 

All Average 4.08 3.96 1.31 1.16 5.36 5.11
*column means followed by same letters do not differ at p<0.05
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