
JANUARY 202326 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 EMILY CARD, CARLOS E. GONZALEZ and LOUIS A. HARVESON
Photos courtesy of EMILY CARD

Enhancing Grassland Bird Habitat 
Through Herbicide Application  

in West Texas

Grassland birds have experi-
enced some of the highest and 
most consistent declines com-

pared with other groups of birds in North 
America. Approximately 53 percent of 
the continent’s grassland bird population 
has disappeared since 1970. Today, nearly 
three-quarters of North America’s grass-
land bird species are declining. 

The decrease in grassland bird num-
bers is largely attributed to the loss of 
suitable grassland habitat on these spe-
cies’ breeding and wintering grounds. 
Grassland degradation is largely caused 
by urban expansion, livestock overgraz-
ing, energy development, invasive species, 
and the conversion of native grassland 
into croplands. However, one of the most 
significant threats to grassland bird habi-
tat is woody plant encroachment. 

Woody plant encroachment is charac-
terized by increased dominance, density, 
and cover of trees, bushes, or shrubs. 
Multiple factors interact to promote the 
invasion of woody plants into grasslands. 
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Historic overgrazing by livestock, for 
example, can reduce grass densities. As  
a result, woody plant seedlings can 
quickly establish themselves within 
these areas because they do not have to 
compete with grasses for water, nutri-
ents, and sunlight. 

In addition, the decline or elimina-
tion of native browsers and seed/seedling 
predators from grasslands removes sup-
pressive pressures that usually prevent 
woody plant encroachment. The physiolo-
gy of woody plants may also allow them to 
benefit more from increasing atmospheric 
carbon dioxide levels than the grasses that 
dominate grassland ecosystems. 

Grassland birds are sensitive to in-
creases in woody cover. This phenom-
enon shifts the composition of local bird 
communities from grassland specialist 
species to birds closely associated with 
shrubs and trees. As a result, grassland 
birds decline in abundance or disappear 
from the habitat where woody cover ex-
ceeds 10-20 percent. 

Ongoing woody plant encroachment 
in the Chihuahuan Desert is concerning 
because nearly 90 percent of migratory 
grassland bird species that breed on 
North America’s Great Plains spend the 
winter in this ecoregion. Grassland birds 
depend on grass seeds for food resources 
and warm cover to roost at night during 
the winter. 

However, the intrusion of shrubs  
into Chihuahuan Desert grasslands 
reduces grass cover. Additionally, 
higher densities of shrubs can lower 
the winter survival of grassland 
specialist species through predation 
by raptors and loggerhead shrikes, 
which utilize shrubs as perches to hunt 
from. These consequences of woody 
plant encroachment may explain why 
migratory grassland birds that spend 
the winter in the Chihuahuan Desert 
are declining more than twice as fast 
as populations of grassland birds that 
winter in other parts of North America. 

Herbicides are commonly used by land 
managers in the Chihuahuan Desert to 
increase forage for livestock and improve 
wildlife habitat quality. Shrub-dominat-
ed habitats that are treated with herbi-
cides experience increased herbaceous 

A grasshopper sparrow observed during non-breeding bird surveys in West Texas. This species is 
a grassland specialist that has lost nearly 68 percent of its population over the past half-century. 
Grasshopper sparrows were observed in higher abundances in herbicide-treated plots three 
sampling seasons after the initial herbicide application.

A loggerhead shrike observed during non-breeding bird surveys in West Texas. This species preys 
on grassland songbirds during the winter. The intrusion of shrubs into grassland habitat in the 
Chihuahuan Desert benefits loggerhead shrikes because they utilize tall woody plants as perches to 
hunt from. This may lower the winter survival of already vulnerable grassland bird species.
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Graduate research assistant Emily Card and her technicians conducted non-breeding bird and vegetation surveys on three private properties in West 
Texas. The research’s primary goal was evaluating the impacts of grassland restoration via herbicide treatments on the structure and composition of 
wintering bird communities.
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vegetation production as the woody cover 
is reduced. 

Biologists assume that habitat restora-
tion will positively affect wildlife abun-
dance and diversity. However, few studies 
have attempted to assess the impacts of 
woody plant removal via herbicide treat-
ments on grassland bird communities in 
the Chihuahuan Desert. 

The National Fish and Wildlife Foun-
dation, the Texas Parks and Wildlife De-
partment, and the Borderlands Research 
Institute have collaborated to enhance 
grassland bird habitat in the Trans-Pecos 
region of Texas. In 2019, 4,000 acres of 
a private property around Marfa were 
treated with a foliar herbicide to reduce 
honey mesquite densities. In 2021, ap-
proximately 200 acres of the same prop-
erty were treated with herbicide to con-
trol encroaching creosote and tarbush. 

In addition, more than 400 acres of a 
second private property near Marathon 
were treated with herbicide the same year 
to reduce creosote and tarbush cover. 
These treatments killed the targeted 
shrubs but left the skeletons standing on 
the landscape. 

During the winters of 2019-2022,  
the Borderlands Research Institute  
conducted non-breeding bird and veg-
etation surveys on the two private prop-
erties partially treated with herbicide 
and on a third property near Marfa  
with pristine grassland habitat. The pri-
mary objective was evaluating the im-
pacts of herbicide application on win-
tering bird communities. In addition, 
this research allowed us to identify the 
habitat characteristics most influential 
in structuring non-breeding bird com-
munities in the Trans-Pecos. 

We conducted 628 bird surveys, detect-
ed 33,358 birds from 68 species, and re-
corded vegetation at 2,465 points within 
the study sites during the project’s four-
year sampling period. We utilized sta-
tistical analyses to visualize differences 
in winter bird community composition 
between grassland, untreated shrubland, 
and herbicide-treated shrubland plots. 

We found that shrub cover and height 
primarily influenced the composition 
of bird communities on our study 
sites. Grassland specialist species were 

observed in higher abundance in habitat 
with little to no shrub cover. We detected 
higher numbers of shrub-associated birds 
and fewer grassland specialist species 
in sampled plots with higher shrub 
densities. Generalist birds were observed 
in higher abundance in habitat with 
moderate shrub cover. 

Additionally, we observed higher 
abundances of some grassland specialist 
species in herbicide-treated plots during 
the last year of data collection compared 
to previous sampling years. Lark buntings 
and vesper sparrows comprised nearly 
70 percent of total detections within this 
habitat type. 

The wintering bird community within 
the herbicide-treated stratum was 
characteristic of a savanna ecosystem. 
It consisted of grassland specialist birds, 
generalist species, and shrub-associated 
birds. In addition, this community 
was distinct from the communities we 
observed in grassland and untreated 
shrubland habitat. 

This result suggests that herbicide ap-
plication did not fully restore the treated 
habitat to reference grassland conditions 
by the end of the sampling period. Contin-
ued monitoring of herbicide-treated areas 
in the Trans-Pecos will be beneficial to 
evaluate the long-term impacts of restora-
tion efforts on habitat characteristics and 
bird communities. 

Grassland habitat restoration in the 
Chihuahuan Desert through the removal 
of encroaching woody plants may be 
a potential solution to stem further 
declines of grassland bird populations 
on the wintering grounds. In addition, 
grassland specialist birds are indicators 
of healthy grassland ecosystems. 
Therefore, managing suitable grassland 
ecosystems in the Chihuahuan Desert 
will also improve habitat quality for 
other wildlife, increase forage for 
livestock, generate income for ranchers, 
and mitigate desertification. 


