
JANUARY 202224 T E X A S  W I L D L I F E

B O R D E R L A N D S  N E W S
BORDERLANDS RESEARCH INSTITUTE  

AT SUL ROSS STATE UNIVERSITY

T E X A S  W I L D L I F E

Article by ZOE R. CARROLL and RYAN S. LUNA, Borderlands Research Institute, Sul Ross State University
Photos courtesy of BORDERLANDS RESEARCH INSTITUTE

Examining Primary Forages,  
Diet Selection and Parasites in  

Scaled Quail of the Trans-Pecos

In Texas, quail hunting is a popular 
pastime. In the western part of 
the state, hunters may encounter 

the swift and sure-footed Scaled Quail 
(Callipepla squamata). 

Also known as “blue” quail, or 
“cottontops,” these birds are the second 
most abundant quail species in Texas. 
Quail hunting has a large economic 
impact in Texas; communities across 
the state, especially small towns in West 
Texas, benefit from tourism and hunting 
lease fees. 

Historically, it was possible to sit on 
porches at ranches across the region and 
hear Scaled Quail or Northern Bobwhite 
Quail (Colinus virginianus) calling. In 
some areas, however, those calls might be 
a thing of the past. 

Quail populations have been declining, 
not just in Texas but across the United 
States, since the mid-1960s. Studies 
suggest the reasons behind the Scaled 
Quail decline may include changes 
in land use, deteriorating rangeland 
conditions, or overgrazing by livestock. 

Scaled Quail are the second most abundant quail species in Texas, and a popular game bird species.
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Currently, studies are focused on determining factors that might 
be influencing the quail decline and as well as finding ways that 
might bolster current populations. 

One area of ongoing research involves determining forage 
selection in Scaled Quail. Researchers have recorded data on 
Scaled Quail diets from several parts of Texas, such as the South 
Texas Plains and the Rolling Plains. 

However, data are lacking from the area of the state that houses 
the greatest populations of Scaled Quail, the Trans-Pecos. So far, 
only four studies have documented quail diets in this ecoregion. 

It is known from these studies that Scaled Quail tend to eat 
green vegetation, grains, seeds and insects. Some specific species 
include doveweed (Croton spp.), mesquite (Prosopis glandulosa), 
prickly pear (Opuntia spp.), tasajillo (Cylindropuntia leptocaulis), 
snakeweed (Gutierrezia sarothae), green carpetweed (Mollugo 
verticillata) and insects like grasshoppers (order Orthoptera), 
beetles (Coleoptera) and ants (Hymenoptera). 

Insects are a vital protein source for quail, especially in 
summer and fall, and account for a major component of the 
diet for growing quail chicks. However, these studies may only 
pertain to forage selection on certain properties and may not be 
applicable throughout the Trans-Pecos. Many landowners west 
of the Pecos river readily provide supplemental feed for quail, 
but studies do not yet describe what native plants may still be 
consumed in addition to supplemental feed. 

In addition to diet selection, researchers are beginning to fill in 
the gaps to better understand how parasites impact Scaled Quail 
and if parasites are a potential cause of the quail decline. Recent 
research on Northern Bobwhite Quail and Scaled Quail has 
focused on two parasites known to infect these birds: eyeworms 
(Oxyspirura petrowi) and cecal worms (Aulonocephalus 
pennula). These parasites can negatively impact quail through 
damaging tissue associated with digestion, irritating the eye and 
obstructing vision. 

An increasing number of studies have revealed new 
information on these quail parasites. For example, studies  
now describe these parasites' presence, pathology, and 
intermediate hosts.

Intermediate hosts, often insects like grasshoppers, are needed 
for these parasites to complete their life cycle. Since Scaled Quail 
eat a variety of insects, including grasshoppers, it would be 
important to determine if there are any relationships between 
the insects that quail eat and the number of eyeworms and cecal 
worms found in quail. 

Researchers from Borderlands Research Institute (BRI) at 
Sul Ross State University initiated a two-year study to learn 
more about Scaled Quail diets and determine if the types of 
insects consumed by Scaled Quail are potentially related to the 
abundances of parasites found in quail samples.

Scaled Quail samples were collected through hunting, 
trapping, and night-netting across study sites in the Trans-Pecos. 
Samples were collected from ranches with supplemental feeding 
programs as well as those without supplemental feeding. 

Crops, both eyes and the intestinal tract were removed from 
samples. Crops were opened and their contents such as seeds and 

green vegetation were dried and identified in the laboratory to 
determine which species of plants quail were consuming. Eyes 
and intestinal tracts were opened and probed to determine the 
amount of parasites present.

Vegetation surveys were performed on study sites to catalog 
which plant species were present, to compare with those species 
found in crop samples. Soil samples were taken from each study 
site to identify seeds available in the soil for quail. 

BRI researchers utilized 183 Scaled Quail samples from across 
the Trans-Pecos. From crop samples, 78 different plant and 
insect species were found to be quail foods. In fed areas, the 
top forages quail consumed, in addition to supplemental feed, 
included viscid acacia (Vachellia vernicosa), green vegetation, 
caltrop (Kallstroemia sp.), tasajillo and common desmanthus 
(Desmanthus virgatus).

In non-fed areas, the top forages included green vegetation, 
Russian thistle (Salsola tragus), milkvetch (Astragalus sp.), 
and browntop signalgrass (Urochloa fusca). Quail had a high 
selection preference for viscid acacia, caltrop, and green 

Crop contents were sorted by species and weighed in the laboratory to 
determine which native forage species made up quail diet.
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vegetation on fed areas, while they 
selected hedgehog cactus, milkvetch, and 
mock vervain on non-fed sites. 

Types of insects found in quail crops 
were ants, grasshoppers, beetles, termites 
(Isoptera), true bugs (Hemiptera) and 
caterpillars (Lepidoptera). The number 
of insects in each quail sample was 
paired with the corresponding number 
of eyeworms and cecal worms. Statistical 
tests were used on these data to determine 
any relevant relationships between the 
two variables. 

The tests showed two potentially 
significant results. First, the relationship 
between beetles and cecal worms was a 
significant but weak-positive relationship. 
This means it is possible that as there 
is an increase in the number of beetles 
consumed, the prevalence of parasites 
also increased.

Second, the relationship between 
grasshoppers and cecal worms was 
borderline significant, but also a weak-
negative relationship. This indicated a 
weak inverse relationship; as the number 
of grasshoppers consumed increased, 

the number of cecal worms found in the 
intestinal tract decreased. 

However, since these direct counts don’t 
take into account the parasites' life cycle, 
it is likely that the relationships between 
the number of beetles and grasshoppers 
consumed and the prevalence of parasites 
is arbitrary. 

Overall, this study contributed 
information regarding diet preference 
across the Trans-Pecos. For instance, 
Scaled Quail in the Trans-Pecos target 
species such as viscid acacia, mock 
vervain, bipinnate tansymustard, and 
tasajillo. Scaled Quail on ranches that 
provide supplemental feed may target 
different species such as Russian thistle, 
milkvetch and browntop signalgrass. 
This study also found no significant 
relationships between the types of insects 
consumed by Scaled Quail and the 
abundance of eyeworms and cecal worms 
found in those quail samples. 

This information can help wildlife 
managers and researchers better 
understand quail's forage selection 
across the Trans-Pecos. Scaled Quail 

eat a diversity of plant species and it is 
important for landowners to recognize 
and manage for these plants. In areas 
where adequate amounts of native forage 
are not available, providing supplemental 
feed and water may be necessary. 

Much more information needs to 
be collected on quail in the Trans-
Pecos. Managers can encourage insect 
populations through management and 
can perform surveys or field observations 
to determine which insect species are 
present. While this study adds more 
information to our growing knowledge 
about Scaled Quail, future research should 
be able to expand upon this knowledge. 

From our research, we have learned that 
Scaled Quail consume a diverse variety 
of foods in the Trans-Pecos. Additionally, 
this study indicates that quail diet 
selection may differ on ranches that 
provide supplemental feed versus those 
that do not. As such, understanding which 
forage species may be targeted on a specific 
ranch should provide land managers with 
information that could be used to help 
bolster their current quail populations. 

Eyeworms (shown here) and cecal worms were removed from quail samples in the laboratory and tallied for each sample.




