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Diet Quality and Selection Differences 
in Two Contrasting Grazing-Management Strategies

Tamarah Plechaty1, Derek Scasta1, Justin Derner2, and David Augustine2

Introduction
The capability of cattle to convert cellulose into energy 
and protein available to the human population for 
consumption allows rangelands (land typically unsuitable 
for cropping) to contribute to global food production. 
Understanding how grazing-management strategies 
influence cattle nutrition is lacking, and additional 
research using novel technological advances is needed to 
improve our understanding about the efficacy of different 
grazing strategies.

Objectives
Our objective was to quantify differences in diet quality 
(crude protein and digestible organic matter) and diet 
plant protein composition between two contrasting 
grazing-management strategies in two rangeland 
ecosystems (northern mixed-grass prairie [Figure 1] and 
shortgrass steppe) using new technological advances.

Materials and Methods
Our study took place at two USDA-ARS research stations: 
(1) the High Plains Grasslands Research Station (HPGRS), 
a northern mixed-grass prairie ecosystem near Cheyenne; 
and (2) the Central Plains Experimental Range (CPER), 
a shortgrass steppe ecosystem at the western edge of the 
Pawnee National Grassland in northeast Colorado near 
Nunn. Two different grazing-management strategies 
were used at both locations: continuous season-long and 
adaptive rotational. 

At HPGRS, we compared continuous season-long to 
the adaptive rotation system. For season-long, we used 
three different stocking rates: light (0.14 animal unit 
months/acre), moderate (0.36 AUM/ac), and heavy (0.47). 
For adaptive rotational, we used a heavy stocking rate 
in 2015 (0.54) and a stocking rate 15% heavier for 2016 
(0.62). Yearling heifers grazed from early June through 

mid-September in both 2015 and 2016. (One AUM is the 
approximate amount of forage a 1,000-pound cow and her 
calf consume in one month.)

At CPER, we compared continuous season-long to 
adaptive rotational. Both grazing-management strategies 
had a moderate stocking rate (0.24 AUM/ac), but differed 
in stocking density across the grazing season. The 
adaptive strategy had a stocking density of 0.625 steers/ac, 
whereas the traditional strategy had a density of 0.0625 
steers/ac. Yearling steers grazed from mid-May to early 
October in both 2015 and 2016. 

At both locations, we used near-infrared reflectance 
spectroscopy (NIRS) to analyze diet quality weekly across 
the grazing season. NIRS exposes dried, ground-up 
fecal samples to specific wavelengths of light to detect 
and record reflected wavelengths. This technique is an 
accepted, non-invasive methodology for assessing diet 
quality. Herd composite fecal samples were collected 
weekly during the grazing season, frozen, and sent to the 
Texas A&M University Grazing Animal Nutrition Lab for 
analysis. The lab generated reports with crude protein 
(CP), digestible organic matter (DOM), ratio of digestible 
organic matter to crude protein, fecal nitrogen, and fecal 
phosphorus. CP and DOM were used as the indicator for 
diet quality because they are often the parameters limiting 
cattle rumination, cellulose conversion, and growth on 
rangelands. At CPER only, diet composition was evaluated 
using DNA metabarcoding, an analysis that uses DNA 
in the plant chloroplast to identify plant species’ diet 
protein contribution from fecal samples, bimonthly across 
the grazing season. Every two weeks, herd composite 
fecal samples from each treatment were sent to the Jonah 
Ventures laboratory (Boulder, Colorado) where analyses 
compared the gene sequences in the fecal samples to a 
gene reference library. We calculated the percentage of 
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Figure 1 . Derek Scasta and Tami Plechaty discuss an ongoing 
cattle research project in southeast Wyoming. (Photo by Robert 
Waggener)
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plant species’ contribution to the protein diet composition 
across the grazing season. 

Results and Discussion 
We determined that CP and DOM levels were consistently 
higher across the grazing season in the continuous season-
long grazing strategy at both locations. These findings 
were consistent in both a below- and above-average 
precipitation year, with yearling cattle gaining 10–15% 
more weight (lb/animal) than animals in the adaptive 
rotational strategy for both years at both locations. 
Distinct differences in plant protein diet composition at 
CPER were observed between continuous season-long 
and adaptive rotational grazing later in the season. Early 
in the season, the continuous grazing herd consumed a 
large amount of the annual grass sixweeks fescue (Vulpia 
octoflora) and forbs, whereas yearlings in the adaptive 
strategy had a diet with greater protein contributions from 
a sixweeks fescue/western wheatgrass (Pascopyrum smithii) 
combination. Later in the season, the continuous grazing 
herd consumed more forbs and blue grama (Bouteloua 
gracilis), but the adaptive rotational herd continued to 
consume a diet dominated by western wheatgrass. Cattle 
in both strategies consumed little needleleaf sedge (Carex 
duriuscula) early in the grazing season, but increased 
consumption toward the end of the grazing season. 
Preliminary results indicate that these two contrasting 
grazing-management strategies influence cattle dietary 
selection, which can lead to observed differences in diet 
quality. 

We hypothesize that this difference may be due to greater 
inter-animal competition in the adaptive rotational 
strategy. The high stocking density may not allow cattle 
to select the highest quality feed; instead, they focus on 
consuming larger quantities because they are competing 
with more animals for food and do not have the ability 
to spend time choosing high quality forage. This has 
been reflected in observed grazing pattern differences of 

the two treatments with the adaptive rotational strategy 
animals foraging in straight lines and the traditional 
grazing strategy animals foraging in a more serpentine 
pattern. We are continuing our research this year to 
solidify results and to better understand the impact of 
grazing-management decisions on cattle diet quality and 
dietary protein selection. 

Acknowledgments
We thank Crow Valley Livestock Cooperative for providing 
cattle for CPER, the Eisele family for providing cattle 
for HPGRS, and USDA-ARS research technicians and 
Crow Valley employees for helping with fecal collections. 
Funding is from Western Sustainable Agriculture 
Research and Education, and USDA-ARS.

Contact Information
Tamarah Plechaty at tplechat@uwyo.edu, or Derek Scasta 
at jscasta@uwyo.edu or 307-766-2337.

Keywords: grazing management, diet quality, cattle

PARP: VI:1,6, VII:2 




