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The Pronghorn’s Diet

The considerable diversity of herbivore diets results 
from differences in animal morphology. Physical 
characteristics such as the tooth structure and muzzle 

width influence diet composition and promote distinction among 
herbivores. Because of these differences, we can group ungulates 
(hoofed animals) into three rudimentary classifications based on 
foraging method: grazers who primarily consume grasses (cattle, 
elk, bison), browsers which select for forbs and specific parts of 
woody shrubs (moose, mule deer, pronghorns, white-tailed deer), 
and intermediate feeders which utilize all forage classes dependent 
upon their availability (domestic sheep, burrows).

For any of the herbivores that utilize one of these foraging 
methods, daily nutrient intake is determined by the nutrient 
concentration of the forage ingested, the rate at which it can be 
eaten and the time allocated to eating.

To simplify things, an analogy for herbivore nutrition and 
foraging can be illustrated by a company’s attempt to gain access 
to resources by investing capital (nutrients used while foraging) 
and conversion of these resources into products that can generate 
capital (nutrition needed for survival and reproduction). If a 
company is not efficient enough—capital generated by production 
is less than what is expended to acquire the necessary resources 
for production—then the company goes broke. Likewise, an 
herbivore that is unable to meet nutritional needs by foraging will 
fail to reproduce and eventually die, and those that are better at 
foraging will potentially produce more surviving offspring over 
their lifetime.

In the short run, companies are constrained by available 
technology and capital in different economic conditions, and 
similarly, an herbivore whose foraging choices are not flexible 
within different environmental conditions will not be successful. 
Unfortunately for herbivores, even the most efficient forager 

During the spring, an adult pronghorn, located outside of Marfa, 
Texas, forages on bush sunflower (Simsia calva), a nutritious 
perennial forb.
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is constrained by its physiology and 
anatomy, and a variable environment is 
not the only obstacle to finding food. 

A plant’s tolerance of, and response 
to, browsing can greatly influence and 
constrain a foraging herbivore. Plants 
defend themselves from being eaten by 
increasing their fiber concentrations, 
producing secondary compounds that 
may be toxic and with morphological 
defenses such as thorns. The result of these 
defenses is that plants are not nutritionally 
equal. Nutritional quality of forages 
varies by location on the plant, growth 
stage, browsing history, level and type of 
defense, etc.; but as a food source for an 
herbivore, the nutritional quality of any 
plant item ingested is a function of total 
nutrient concentration within the tissues 
eaten and the digestibility of the nutrients 
inside those tissues.

Unfortunately for an herbivore, plant 
defenses mean that these nutrients 
are not always readily available. The 
composition of plant tissues can limit 
an herbivore’s ability to obtain nutrients 
because plants are composed of fiber  
(the cell wall) which is resistant to 
chemical digestion (the type of digestion 
employed by humans). The plant cell 
wall provides the plant with structural 

support and functions as a defense against 
herbivores by preventing the release of 
nutritionally valuable carbohydrates when 
plant tissue is ingested. 

To combat this problem, herbivores 
have adapted two basic types of digestive 
systems which enable digestion of fiber: 
the rumen and the cecum systems. 
Both adaptations utilize microbial 
fermentation, which uses bacteria within 
the digestive tract to break down plants. 
For herbivores who rely on a rumen as 
the primary digestion site, the capacity of 
the gut determines, in part, the capacity 
for digestion, so, unlike horses or other 
cecal fermenters, ruminants have a slower 
digestive process.

Digestion is slowed because the 
retention of plant tissue in the rumen for 
extended periods of time is necessary to 
break down fiber and permit the release 
of nutrients trapped within plant tissues. 
As plant tissue’s fiber content increases, 
passage rate decreases. Consequently, the 
capacity of an herbivore’s rumen and the 
forage passage rate can limit its ability to 
acquire nutrients. When the rumen is full, 
ingestion of forage is prevented even if 
nutrient demands are not being met. 

Digestive capacity is an especially 
important variable for small-bodied 

ruminants because the gut capacity of 
mammalian herbivores increases linearly 
with increasing body weight. The result 
here is that herbivores are constantly 
engulfed in a foraging decision making 
process: when to feed, where to feed, what 
to eat and how much to ingest. 

Ultimately, body size is the most 
important factor in determining intake 
rate and diet quality in ruminant 
herbivores. As the smallest North 
American ruminant, pronghorns are 
concentrate selectors. The amount of 
air-dried forage needed to maintain an 
adult pronghorn averages just 2.5–3.0 lbs. 
per day, but their relatively small body 
size poses limitations for ingestion. The 
pronghorn’s relatively small rumen means 
they must choose wisely when ingesting 
forage and make food choices based 
heavily on nutritional quality to meet 
metabolic demands.

The diet of pronghorns varies in two 
ways: botanically in the proportion 
of grasses, forbs and browse, and in 
digestibility. Because digestive space for 
small-bodied ruminants is at a premium, 
the most selective feeders tend to have the 
most botanically diverse diets and tend 
to avoid excessively fibrous vegetation. 
Through a complex selection process, 

A resident male and translocated (2016) female pronghorn search for forbs in the grasslands northwest of Marfa, Texas.
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pronghorns select diets based upon 
distribution and availability of forage, 
potential energy expenditure due to search 
and handling time, risk of predation and 
nutrient requirements. 

Diet research using fecal micro-
histology techniques was conducted in 
the Trans-Pecos in 2013. During the 
study, 20 fecal samples were evaluated 
between three seasons for two study sites 
(Marfa and Marathon, Texas) for one year. 
The three seasons were defined based 
on Newhall Soil Climate Models of the 
study sites and significance to pronghorn: 
warm-dry (April—June), warm-wet 
(July—Oct.) and cool (Nov.—March). 

Dietary analysis indicated a total of 51 
plant species consumed by pronghorn 
across both study sites and seasons. 
Pronghorns exhibited a strong preference 
for forbs, with a secondary preference 
for woody species and avoidance of 
grasses (Figure 1). Comparisons of 
use and availability of species in each 
site confirmed pronghorn to be highly 
selective for daleas (Dalea spp.), shrubby 
milkwort (Polygala lindhiemeri) and Texas 
stork’s bill (Erodium texanum). Coarse 
grasses, such as burrograss (Scleropogon 
brevifolius), tobosa (Pleuraphis spp.) and 
alkali sacaton (Sporobolus airoides), along 
with Russian thistle (Salsola spp.) were 
most avoided. These results are consistent 
with other diet research across grasslands 
within the pronghorn range (Figure 2). 

Generally speaking, forbs are higher in 
quality (lower in fiber) and have a higher 
protein content compared to woody 
species and grasses. On average, digestible 
protein intake of pronghorns in our study 
was 56 g/day, 73 g/day and 48 g/day in the 
warm-dry, warm-wet and cool seasons 
across both study sites, respectively 
(Figure 3). Variation across seasons is 
representative of the variable rainfall 
across the Trans-Pecos. For example, 
spurges (Euphorbia spp.), a nutritious 
forage species that made-up more than 
18 percent of pronghorn diets during the 
warm-wet season at the Marathon site, 
represented 6 percent of the total seasonal 
vegetation composition during that time. 
However, during the cool season, spurges 
were not detected at the Marathon site (0 
percent total standing dry matter).

Figure 1. Annual pronghorn diet composition by forage class in Marfa and Marathon, 
Texas, 2013.

Figure 2. Annual pronghorn diets (study location and year) by forage class for grassland 
habitats across their range.

Figure 3. Seasonal digestible protein intake (g/day) by pronghorns in Marfa and Marathon, 
Texas, 2013. 
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When wet periods end, forbs lose moisture and senesce, thus 
greatly reducing their nutritional quality and availability across 
the rangeland. Dry periods result in resource limitation for the 
foraging pronghorn, who then must rely on woody shrubs, cacti, 
and grass that provide a large pool of relatively low-quality browse 
and high-energy mast. In the absence of forbs, woody shrubs and 
grass become a staple of pronghorn diets. This “forage switching” 
allows pronghorns to optimize their forage choices seasonally and 
ingest the most nutritious species from what is available; however, 
when pronghorns forage indiscriminately because high-quality 
forage is either not available or not accessible, then the potential 
to meet dietary requirements declines. 

From a management perspective, small-bodied ruminants, such 
as pronghorns, are more vulnerable to environmental variation 
because they require higher quality forages compared to larger 
ruminants such as cattle or bison that can subsist on low-quality, 
high-fiber forage. Given the pronghorn’s forage requirements, 
population growth is sensitive to precipitation. For example, 
fawn survival is commonly related to short-term declines in 
precipitation, whereas declines in population abundance are more 
related to extended drought periods. Environmental variability 
pushes pronghorns to continually search for high-quality forage. 
In semi-arid regions such as the Trans-Pecos, they will travel 
across the rangeland following recent rainfall and the promise of 
forbs.  

A pregnant doe searches for forage in April. Prior to the monsoon 
season in West Texas, range conditions can become dry.


