Proceedings, Western Section, American Society of Animal Science

Vol. 52, 2001

Livestock Performance on Seeded Forages in the Northern 

Great Plains

M. R. Haferkamp, E. E. Grings, R. K. Heitschmidt, and M. D. MacNeil

USDA-ARS, Fort Keogh LARRL, Miles City, MT

ABSTRACT:(   SEQ CHAPTER \h \r 1Seeding perennial cool-season grasses can be used to extend grazing seasons on rangeland. Few available cultivars have been evaluated for livestock performance. Our objective was to evaluate livestock performance and persistence of three cultivars of wheatgrasses (WG). Twice replicated 3-ha pastures were seeded to ‘Rosana’ western WG (Pascopyron smithii), ‘Luna’ pubescent WG (Elytrigia intermedia), and ‘Hycrest’ crested WG (Agropyron spp.) in autumn 1994. Yearling steers (n = 8) grazed from May 9 to June 12, 1997, and April 24 to June 15, 1998. Yearling heifers grazed from April 27 to June 18, 1999. Hycrest pro-duced the largest herbage yield in spring 1997 (912 kg ha-1) and 1998 (1,223 kg ha-1) (P < 0.05); however, by spring 1999 yields were similar among cultivars (613 kg ha-1). Digestible OM yield of available forage did not differ among pastures of seeded species, but declined (P < 0.05) from May to June each year. Crude protein yield varied among cultivars (P < 0.05) in April and May 1998 and May 1999; however, no clear trends emerged. Crude protein yields consistently decreased from April-May to June. Diets generally consisted of > 40% green Hycrest and Rosana but < 40% Luna. Average daily gains were similar among cultivars in 1997, but ADG were greater (P < 0.05) on Hycrest (1.28 kg d-1) than Rosana (1.03 kg d-1) in 1998. Gains on Hycrest (0.74 kg d-1) and Rosana (0.78 kg d-1) were greater (P < 0.05) than on Luna (0.52 kg d-1) in 1999. Crested WG provides equal or more forage in spring than western WG and will allow an increase in livestock numbers. 

Key Words:  Cool-season Forages, Yearling Cattle
Introduction

Pastures seeded to perennial cool-season grasses can be used to reduce grazing pressure on native ranges and provide quality livestock forage at selected seasons. Many grass species, cultivars, and hybrids have been seeded, evaluated for forage production, quality, and persistence on selected sites, and subsequently recommended for use over a wide area (Vallentine, 1980; Currie et al., 1986). Although some wheatgrass hybrids have been evaluated for livestock preference (Truscott and Currie, 1989), few have been evaluated for livestock performance before release (Smoliak and Slen, 1974; Hofmann et al., 1993). The goal of this project was to evaluate livestock performance and stand persistence of introduced and native cultivars of three released wheatgrasses.

Materials and Methods

Research was conducted at the Fort Keogh Livestock and Range Research Laboratory (46o22'N 105o5'W) near Miles City, MT.  This area is representative of the semi-arid mixed grass prairie of the Northern Great Plains.

Six, 3-ha pastures were seeded to either ‘Rosana’ western wheatgrass [Pascopyron smithii (Rydb.) A. Love], ‘Luna’ pubescent wheatgrass [Elytrigia intermedia (Host) Nevski], or ‘Hycrest’ crested wheatgrass (Agropyron spp.). Each forage species was planted in two of six pastures arranged in randomized-complete-block design with two blocks of three pastures in autumn 1994.

Each 3-ha pasture was stocked with eight crossbred yearling steers of British breed origin (Bos taurus) from May 9 to June 12, 1997, and April 24 to June 15, 1998, and with purebred yearling Hereford heifers from April 27 to June 18, 1999.  At the beginning of each grazing season, animals were weighed, stratified by initial weight, and randomly assigned to pastures. Thereafter, weights were obtained about every 30 d and at the end of each annual trial. Initial weights of animals averaged 348 kg (SD = 29) in 1997, 363 kg (SD = 20) in 1998, and 363 kg (SD = 20) in 1999.

Dry matter yields were sampled by clipping forage to ground level. Diets were sampled monthly for each seeded grass during the week animals were weighed in 1998 and 1999 using six to eight esophageally cannulated 3 to 5-yr-old crossbred cows. Esophageal masticate samples were thoroughly mixed by hand, freeze dried, and subsampled for diet quality and diet composition analyses. 

Esophageal masticate and forage samples were ground to pass through a 1-mm screen in a Wiley mill. Total nitrogen (N) (organic matter basis) was determined on a C-N analyzer. In vitro digestible organic matter (IVDOM) was determined using a modified Tilly and Terry (1963) technique (White et al., 1981). Diet composition by plant species was determined using a point-frame technique on unground samples of lyophilized tissue (Angell et al., 1986).

Analysis of variance was used to test effects of treatments (forages), dates, and interaction between them on standing crop, forage quality, diet quality, diet composition, and livestock gains.

Results and Discussion


Hycrest produced the largest dry matter yield in spring 1997 (912 kg ha-1) and 1998 (1,223 kg ha-1) (P < 0.05). However, by spring 1999, yields were similar among species (613 kg ha-1).  The end-of-season dry matter yield of seeded species averaged 500 kg ha-1 in June 1997 and 872 kg ha-1 in June 1999, but yields were similar among species (P > 0.05).  In contrast, over 1,500 kg ha-1 of Hycrest remained in June 1998, which was significantly greater (P < 0.05) than the 1,000 kg ha-1 remaining on pastures seeded to Luna and 900 kg ha-1 on pastures seeded to Rosana.  Variability among years was due to variation in precipitation.  Forage production was decreased by below average precipitation from February through June 1997, but above average precipitation during March 1998 and April 1999 maintained good plant growth in both years.

Crested wheatgrass produced more forage than western wheatgrass in only one of the three years in our study.  In 1998, Hycrest responded well to the above average precipitation in April.  The increase in forage production would have allowed increased livestock numbers on those pastures.  Others have also reported that crested wheatgrass, an introduced perennial grass, sometimes produces more forage than native perennial grasses like western wheatgrass and will allow an increase in livestock numbers (Smoliak, 1968; Hart et al., 1983; Adams et al., 1989).  However, Willms and Jefferson (1993) reported relative above-ground production of native mixed prairie vs seeded monocultures is not consistent among production years or studies.

Below average precipitation in April through June and August through October 1996 resulted in a partial die off of Luna stands.  A trend of increasing amounts of other species began on Luna pastures as early as June 1997, continued through 1998, and in June 1999, dry matter produced by other grass and forb species was greater on Luna pastures (966 kg ha-1) than on Hycrest and Rosana pastures  (290 kg ha-1) (P < 0.05).  Persistence of pubescent wheatgrass in the 335 mm precipitation zone is a constant concern. Currie and White (1982) found during a prolonged drought that cultivars of the intermediate-pubescent wheatgrass complex were killed or severely damaged in the Northern Great Plains.

Digestible OM yield of available forage did not differ among pastures of seeded species, but declined (P < 0.05) from May to June each year (Table 1). In vitro digestible OM concentrations of herbage of seeded grasses were > 80% in April, > 60% in May, and > 50% in June. Crude protein yield varied among seeded species (P < 0.05) in April and May 1998 and May 1999 (Table 2); however, no trends were detected. Crude protein yield consistently decreased from April-May to June. The only exception was the lack of a significant decline from May to June for Hycrest in 1999. Crude protein concentration of seeded grass was > 18% in April, > 12% in May, and > 10% in June. Digestibility of diets declined as the grazing season advanced in all pastures in 1998 and 1999, however, digestibility averaged more than 65%. Crude protein percentages of diets declined as the grazing season advanced on pastures seeded to Rosana in 1998 and on all pastures in 1999; however, values did not decline below 11%.

Table 1. Least-square-means for digestible organic matter yields for date main effects; SE equals (75.5

	Year
	Month
	Yields, kg ha-1

	1997
	May
	   889bc1

	
	June
	   309d

	1998
	April
	1,307a

	
	May
	1,445a

	
	June
	   723c

	1999
	April
	   968b

	
	May
	1,240a

	
	June
	   846bc


  1Means of dates followed by similar lowercase superscripts are not significantly different (P < 0.05).

Diets generally consisted of more than 40% green Hycrest and Rosana, but less than 40% Luna. Stubble and other grasses were the second most abundant components of diets on pastures seeded to Hycrest. Stubble alone appeared to be the second most important component of diets on pastures seeded to Rosana in 1998, whereas the most important component of diets on the pastures seeded to Luna was other grasses in both 1998 and 1999. Forbs made up 0 to 16% of the diets.

Table 2.  Least-square-means for crude protein yield for seeded species by date interaction; SE equals ( 27.1

	
	
	Seeded species

	Dates
	
	Hycrest
	Luna
	Rosana

	
	
	---------------(kg ha-1)--------------

	1997
	May
	228cdA1
	157cA
	190abA

	
	June
	  82eA
	  62dA
	  71cA

	1998
	April
	322abA
	243abB
	260aAB

	
	May
	359aA
	316abA
	197abB

	
	June
	155deA
	139cA
	113cA

	1999
	April
	270bcA
	236bA
	207abA

	
	May
	212deB
	304aA
	234aAB

	
	June
	144eA
	167cA
	135bcA


  1Means of species within a date (rows) followed by similar uppercase superscripts are not significantly different (P < 0.05).  Means of dates within a species (columns) followed by similar lowercase superscripts are not significantly different (P < 0.05).

Daily gains were similar among seeded grasses in 1997, but gains were greater on Hycrest than Rosana in 1998 (Table 3). This may reflect the lowered IVDOM observed for Rosana compared to Hycrest in 1998. Gains on Hycrest and Rosana were greater than on Luna in 1999. While neither dietary CP nor IVDOM concentrations indicate a difference in nutritional quality for Luna vs Hycrest and Rosana in 1999, botanical composition analysis showed a greater amount of other grasses relative to Luna in diets. This apparent lack of relationship between diet quality and livestock performance may partially be a reflection of the technique used to measure IVDOM. Addition of N to IVDOM media, as was used in these IVDOM analyses, has been shown to mask differences in response to Northern Great Plains forages such that weight gains of steers grazing native rangeland were better predicted by IVDOM with media without supplemental N compared to that with N (Blummel et al., 2001).  

Table 3.  Least-square-means for ADG of yearling cattle; SE equal ( 0.03 for species, ( 0.08 for year, and ( 0.04 for species by year

	Year
	Hycrest
	Luna
	Rosana
	Mean

	
	-----------------(kg head-1 day-1)-------------------

	1997
	1.13aA1
	1.05aA
	1.26aA
	1.15a

	1998
	1.28aA
	1.09aAB
	1.03bB
	1.14a

	1999
	0.74bA
	0.52bB
	0.78cA
	0.68b

	Mean
	1.05A
	0.89B
	1.03A
	


  1Means of species within a year (rows) followed by similar uppercase superscripts are not significantly different (P < 0.05).  Means of years within a species (columns) followed by similar lowercase superscripts are not significantly different (P < 0.05).

Implications

The levels of productivity and persistence of Rosana make this native cultivar the superior choice in some situations, while the potential for greater animal gain in some environmental conditions confirms that Hycrest can be a useful forage plant for livestock production in the region.  Producers should consider precipitation requirements when seeding Luna.
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