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Introduction
Understanding what cattle are eating is important for rancher decision-making to optimize animal nutrition, to 
predict outcomes of grazing management decisions, and to identify important plant species to guide management. 
Unfortunately, quantifying diet composition has been difficult in extensive and complex rangeland environments 
because (1) animals can be difficult to locate, (2) different plants break down at different rates in the rumen, and (3) 
identification of plants from bites, the rumen, or fecal material is complex and subject to error (Garnick et al. 2018). 
Early techniques used direct observation of animal bite counts, more invasive methods used surgical stomach analysis 
or rumen and esophageal fistulation, and more recent techniques used non-invasive post-digestive techniques such 
as fecal microhistology and near-infrared reflectance spectroscopy (NIRS). Each of these techniques has a number of 
problems. For bite counts, plant identification skills are required, animals must be located, and only a single animal 
is observed at a time. Additionally, determining the exact location of bites and plants consumed from a distance 
can be difficult and prone to observer error. For surgical techniques, plant material may be chewed/digested beyond 
recognition, sample size is small, methods are time intensive, and problems can arise from surgical procedures. For 
fecal microhistology and NIRS, plant material in the feces may not be proportional to that consumed by the animal, 
trained observers are required, turnaround on sample analyses is slow, bias and errors can be high, and accurate 
identification at the species-level has been problematic. Reconstruction of diet botanical composition using fecal 
samples with DNA (fDNA) metabarcoding is a new technology that has recently become available and could overcome 
many of the difficulties described above (Garnick et al. 2018). fDNA has many advantages including non-invasivity, 
large sample sizes, and numerous DNA sequences assessed at a single time reducing sample turnaround time. Recent 
applications have quantified dietary niches among African herbivores, diet fluctuations for bison, and quantified 
geographical patterns of cattle diets in North America. However, many questions about the utility of fDNA for rancher 
decision-making persist.

Objectives
To quantify cattle diets on working ranches in Wyoming using fecal DNA metabarcoding to assess dominant plant 
species and plant functional groups.

Materials and Methods
We invited ranches across Wyoming to participate in this study in the summer of 2017 through the network of county-
based Extension educators. Funding for the study was obtained from a Western SARE (Sustainable Agriculture 
Research & Education) graduate student grant [GW17-059 - Cattle Diets and Performance: Enhancing What We Know 
with Advanced Plant DNA Technology]. A total of 33 ranches participated in the project with 31 ranches in Wyoming 
(across 20 different counties) and 2 ranches in western Nebraska (Figure 1a). Fecal samples were mostly taken in 
June, July, and August. A few samples occurred in September and May. Individual fecal samples were pooled by herd 
and then frozen. Frozen samples were then thawed and subsampled for analyses at a commercial laboratory for DNA 
metabarcoding analysis (Jonah Ventures, Boulder, CO). The laboratory procedures extract chloroplast DNA from fecal 
samples and then trnL c and h primers for PCR amplification. Each of the clustered gene sequences are assigned an 
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Operational Taxonomic Unit (OTU) number that is referenced to a library of gene sequences. If a sequence was not in 
the library, the BLAST nucleotide was employed with a 97% base pair matching minimum criteria.

Results and Discussion
Across all ranches, cool-season grasses were the dominant plant functional group in cattle diets comprising 59% of 
the dietary protein composition (Figure 1b). Forbs, or flowering plants that are also referred to as weeds, were the 
second most dominant plant functional group in cattle diets at 27%. Shrubs and woody plants were the third most 
dominant plant functional group in cattle diets at 9.7%. Legumes and warm-season grasses were the least dominant 
plant functional groups in cattle diets at 2.7% and 1.5% respectively. The most common cool-season grasses were 
western wheatgrass (Pascopyrum smithii), cheatgrass (Bromus tectorum), and needle-and-thread grass (Hesperostipa 
comata). The most common forbs were in the Fallopia genus and the Comandra genus. Fallopia is generally lumped 
with Polygonum and includes species of buckwheat, knotweed, and bindweed. Comandra includes toadflax species. 
The most common shrubs and woody plants were in the Eriogonum genus (buckwheats) and Salix genus (willows). 
The most abundant warm season grasses were in the Sporobolus genus which includes dropseeds, alkali sacaton, and 
sandreed. The most abundant legume was in the Psoralidium genus which includes breadroot and scurfpea.
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Functional Group Diet % (avg)

Cool-season grass 59.0%

Forb (weed) 27.0%

Shrub/Woody plant 9.7%

Legume 2.7%

Warm-season grass 1.5%

Figure 1. (a) Ranch locations participating in the statewide diet survey and (b) 
representation of plant functional groups in cattle diets across Wyoming in 2017.
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