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Abstract. Despite persistent and widespread declines of grassland birds in North America, few studies
have assessed differences between native grasslands and seeded monocultures as songbird habitat.
In the Great Plains, many fields enrolled in the Conservation Reserve Program have been seeded to
Old World bluestems (OWB), but there is evidence to suggest that OWB may not provide suitable
conditions for several grassland bird species. Our objectives were to investigate the influence of OWB
monocultures on vegetation structure, composition, and breeding densities of three common grass-
land bird species. In 2007, we used distance sampling to survey breeding songbirds in 6 native mixed
grass prairie and 6 OWB fields in Garfield, Grant, and Alfalfa counties, Oklahoma. Native mixed
grass prairie supported taller and denser vegetation, as well as greater forb cover than OWB fields.
Breeding density of Grasshopper Sparrow (Ammodramus savannarum) was higher in OWB monocul-
tures, while density of Dickcissel (Spiza americana) and Eastern Meadowlark (Sturnella magna) was
similar among field types.

Key Words: Bothriochloa ischaemum, Dickcissel, Eastern Meadowlark, Grasshopper Sparrow, grassland
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INFLUENCIA DE LOS MONOCULTIVOS DEL PASTO DEL VIEJO MUNDO
(BOTHRICHLOA ISCHAENUM) SOBRE LA DENSIDAD REPRODUCTIVE DE
TRES ESPECIES DE AVES DE PASTIZALES EN OKLAHOMA

Resumen. A pesar de que el niimero de aves de pastizales en general haya disminuido de manera per-
sistente, pocos estudios se han dedicado a las diferencias entre los pastizales nativos y las monocul-
turas como habitat para los paserinos. En los llanos norteamericanos, muchos campos registrados en
el Programa estadounidense de Conservacion de Reservas (CRP, Conservation Reserve Program) se
han convertido en pastos sembrados con el gramineo Bothriochloa ischaemum, pero hay evidencia que
esta especie no provee las condiciones requeridas por varias especies de aves de pastizales. Nuestros
objetivos incluyeron la investigacién de la influencia de las monoculturas de Bothriochloa ischaemum
en la estructura de la vegetacion y en la composicion y la densidad de tres especies de aves nidifican-
tes comunes de los pastizales. En el 2007, utilizamos el muestreo de distancia para el monitoreo de
paserinos nidificantes en 6 zonas de estepa nativa semidridas y 6 pastos de Bothriochloa ischaemum en
los condados de Garfield, Grant y Alfalfa en el estado norteamericano de Oklahoma. La vegetacién de
las estepas nativas era mas alta y mds densa y ademas incluia mas plantas florecientes que los pastos
sembrados con Bothriochloa ischaemum. Las densidades del Gorrion Chapulin (Ammodramus savanna-
rum) eran significativamente mds altas en las monoculturas, mientras que la densidad del Arrocero
Americano (Spiza americana) y del Pradero Comtn (Sturnella magna) era similar entre las dos areas.

INTRODUCTION

Throughout North America, grassland
birds have exhibited more rapid and wide-
spread declines than any other group of birds

(Peterjohn and Sauer 1999, Askins et al. 2007,
Sauer et al. 2007). These declines have been
attributed to habitat loss, degradation, frag-
mentation (Vickery and Herkert 2001), changes
in grazing management (Kantrud 1981, Baker
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and Guthery 1990), increased row crop acre-
age associated with farming (Warner 1994), and
planting exotic grasses (Delisle and Savidge
1997, Sutter and Brigham 1998, Hickman et al.
2006). In the mid 1980s, more than 30% of the
grassland cover in Montana, North Dakota,
Wyoming, South Dakota, Colorado, Nebraska,
Kansas, Oklahoma, New Mexico, and Texas
was comprised of seeded monocultures (USDA
1986). Millions of additional hectares of crop-
land were converted to exotic monocultures
with the passage of the 1985 Food Security Act’s
Conservation Reserve Program (CRP) (Schenk
and Williamson 1991, Baker 2000).

The CRP provides landowners financial
incentives to retire “highly erodible” cropland
from production and place it in permanent
cover under 10 or 15-year contracts (USDA
2008a). Because the CRP’s primary goal was
erosion control, the original signup allowed,
and in some cases encouraged (Baker 2000)
landowners to plant exotic grasses such as
weeping lovegrass (Eragrostis curvula), crested
wheatgrass (Agropyron cristatum), or Old World
bluestems (Bothriochloa spp). These grasses
have a wide tolerance of environmental condi-
tions and are easy to establish, but they may
also become invasive and negatively affects
native grassland ecosystems (D’Antonio and
Vitousek 1992). Despite more stringent require-
ments to plant native grasses in both new CRP
signups and renewals after 1996, fields planted
to a single exotic species are still common.
It has been estimated that >1 million ha were
planted in Oklahoma and Texas alone over
a 10-year period (White and Dewald 1996).
Over 50% of the CRP land has been planted to
Old World bluestems (OWB) in some western
Oklahoma counties (Ripper and VerCauteren
2007). Despite its widespread use and inva-
sive potential, few studies have assessed dif-
ferences among native grasslands and OWB
monocultures as wildlife habitat (McIntyre and
Thompson 2003, Chapman et al. 2004, Hickman
et al. 2006).

Our objectives were to compare between
OWB monocultures and native mixed-grass
prairie 1) the breeding densities of three
common grassland bird species (Dickcissel
[Spiza  Americana], Grasshopper Sparrow
[Ammodramus  savannarum], and Eastern
Meadowlark [Sturnella magnal) and 2) veg-
etation structure and composition. We spe-
cifically aimed to test the hypothesis that
breeding density of the most common grass-
land songbirds was similar between fields of
OWB and native grasses and determine if veg-
etation structure and/or composition could be
related to any observed differences.
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METHODS
STUDY AREA

We conducted this study during 2007 in
Alfalfa, Grant, and Garfield counties in north
central Oklahoma, which is part of the Prairie
Tableland ecoregion of the Central Great Plains
(Woods et al. 2005). This ecoregion is charac-
terized by level to slightly rolling plains (local
relief: 3-42 m) with deep, fertile soils. The mean
annual daily high temperature ranges from
13°C to 35°C from May through July. Mean pre-
cipitation is 68-94 cm, >30% of which falls from
May through July (Oklahoma Climatological
Survey 2008). The dominant land use in the
study area is for small grain agriculture, primar-
ily in winter wheat, grain sorghum, or alfalfa.
Seeded grassland is abundant, mainly as OWB
monocultures (Ripper and VerCauteren 2007).
The natural vegetation is mixed-grass prairie
dominated by little bluestem (Schizachyrium
scoparium), big bluestem (Andropogon gerar-
dii), side-oats grama (Bouteloua curtipendula),
blue grama (Bouteloua gracilis), indiangrass
(Sorghastrum nutans), switchgrass (Panicum vir-
gatum), and buffalograss (Buchloe dactyloides).
Rangeland is more common on steeper slopes
(Woods et al. 2005). We selected all study sites
within a broad agricultural matrix interspersed
with grassland cover. Dominant land cover con-
sisted of approximately 68% cropland and 26%
grassland across Alfalfa, Grant, and Garfield
counties (USDA 2008d).

We selected 12 privately owned study sites
to provide 6 replicates of OWB monoculture
and 6 replicates of native mixed grass prairie.
We selected study fields based on similarity
in area (60-100 ha), topography (flat to gently
rolling), and management. Eleven sites were
lightly grazed by cattle during the study; one
field of native grasses was heavily grazed. Four
of the OWB sites were also managed for hay
production. Because OWB is a warm season
grass, haying in the study area occurred once or
twice annually, and exclusively in mid-July to
mid-August after the breeding season for most
grassland songbirds had concluded. Two of the
OWB fields were fertilized during the study
to promote hay production; no other specific
disturbances related to hayfield management
occurred at any of the sites during the study.

BIrRD SURVEYS AND DENsITY ESTIMATION

We focused avian sampling on the three
most abundant grassland songbirds in the
study area: Dickcissel, Grasshopper Sparrow,
and Eastern Meadowlark. We estimated bird
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abundance and density among OWB monocul-
tures and native mixed-grass prairie using dis-
tance sampling (Buckland et al. 2001). We used
2003 National Agricultural Imagery Program
(NAIP) air photos to establish 750-m transects
in each field; no transect was placed within 50 m
of a field’s edge. We avoided placing transects
parallel and close to field edges and riparian
zones. Transects were marked with a hand-held
GPS unit and the same transects were re-sam-
pled throughout the study.

A single observer sampled each field weekly
from mid-May through mid-July on days with
no rain and light winds (<10 km h1). We sam-
pled between 05:30 and 10:00 CDT by slowly
walking each transect and recording all indi-
viduals seen or heard. Flyovers and birds using
field edges were not counted. We used a com-
pass and laser rangefinder to determine the dis-
tance (m) and angle (azimuth degrees) to each
bird from the point of detection, and later calcu-
lated the perpendicular distance from each bird
to the transect.

We estimated density (number of individu-
als per ha) using program DISTANCE (Thomas
et al. 1998, Buckland et al. 2001). DISTANCE
uses the perpendicular distance of each bird
from the transect line to generate a detection
model used to provide a direct density esti-
mate. Distance sampling is described in detail
by Buckland et al. (2001). We estimated density
for Grasshopper Sparrow, Eastern Meadowlark,
and Dickcissel in each of the two field types. We
interpreted differences in breeding density as
significant based on non-overlapping 95% con-
fidence intervals in density estimates provided
by program DISTANCE.

VEGETATION SAMPLING

We measured vegetation once during our
study period in the third week of July (before
the start of haying in our fields). We established
points at 30 random distances along the same
transects used to sample birds. At each point we
measured vertical obstruction from 4 directions
using a Robel pole (Robel et al. 1970; n = 120
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points per field). The lowest obstructed point
visible from 4 m at a height of 1 m above the
ground was recorded. We estimated plant can-
opy cover 1 m in front of the Robel pole in the
direction of the transect using a modified 1-m?
frame (Daubenmire 1959). Only plants rooted
completely inside the frame were recorded.
We estimated the percent cover of OWB, other
grasses, forbs, litter, and bare ground. Litter
was defined as any dead plant material on the
soil surface in any state of decomposition. We
used the midpoints of each cover class to calcu-
late percent canopy cover of vegetation charac-
teristics (Daubenmire 1959, Towne et al. 2005),
so cover classes could overlap, or exceed 100%.
We also recorded the maximum vegetation
height inside the frame. We used ANOVA to
determine if vegetation structure and composi-
tion differed between the two field types.

RESULTS

Of the three grassland bird species sam-
pled, Grasshopper Sparrows were the most
abundant in the study area (Fig. 1). Density of
Grasshopper Sparrows was significantly differ-
ent and higher in OWB monocultures. Densities
of Dickcissels and Eastern Meadowlarks did not
differ between the two field types.

Vegetation structure and composition dif-
fered between the two field types (Table 1). In
native fields, mean maximum height (F = 15.1,
P < 0.001), visual obstruction (F = 12.3, P <
0.001), structural variation (F = 52.7, P < 0.001),
forb cover (F =112.9, P < 0.001), and litter cover
(F =13.3, P < 0.001) were higher than in OWB
fields. Percent bare ground was similar between
the two field types (F = 0.7, P < 0.395).

DISCUSSION

In our study, maximum height, visual obstruc-
tion, and structural variation were higher in
native mixed grass prairie compared with OWB
fields. Because OWB monocultures are seeded
and managed as monocultures, plant species
diversity and therefore structural variation is

TABLE 1. VEGETATION VARIABLES (MEAN * SE) MEASURED IN OWB MONOCULTURES AND NATIVE MIXED-GRASS PRAIRIE. ONLY
PERCENT BARE GROUND DID NOT DIFFER SIGNIFICANTLY BETWEEN THE TWO FIELD TYPES.

Variable OWB Native

vegetation height (cm) 76.93 +1.38 91.52 +3.49
vertical obstruction (dm) 3.96 +0.21 5.51+0.39
structural variation 0.60 +0.02 1.24 +0.09
litter cover (%) 3.01 £ 0.46 5.76 £ 0.60
forb cover (%) 1.26 £0.26 14.99 £1.27
bare ground (%) 27.26 +1.50 25.18 +1.93
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FIGURE 1. Estimated density of Grasshopper Sparrow, Eastern Meadowlark, and Dickcissel in OWB monocul-
tures and native mixed-grass prairie. Error bars indicate 95% confidence intervals.

low. Native fields had higher maximum height
and visual obstruction because some native grass
species (e.g., S. nutans, A. gerardii) grow taller
than OWB, which reaches a maximum height of
about 120 cm (USDA 2008Db).

Forb and litter cover also were higher in
our native fields than in OWB monocultures.
Although Hull et al. (1996) did not report a rela-
tionship, the potential for arthropod biomass
(an important food for nesting songbirds) to be
positively correlated with forb cover has sub-
sequently been established (Jonas et al. 2002,
Mclntyre and Thompson 2003, Hickman et al.
2006). Some bird species may be less abundant
in OWB fields because less food is available.
Thus, compositional differences between OWB
and native fields may have ramifications for
breeding habitat quality.

Densities of Dickcissel and Eastern
Meadowlark were similar between native and
OWB fields. Dickcissels nest in a variety of
grassland habitats, including hayfields and
native prairie. Dense cover, moderate to tall
vegetation, moderately deep litter, and pres-
ence of elevated song perches are character-
istics of fields selected by Dickcissels (Temple
2002). In our study area, Dickcissel densities
were highest where such structural charac-
teristics were evident, whether the fields sup-
ported OWB or native grasses. Despite studies
(e.g., Dechant et al. 2003) that indicate a positive
relationship between forbs/woody cover and
Dickcissel abundance, we found no such rela-
tionship. This was surprising as the difference
in forb cover between field types (1% in OWB

fields and 15% in native fields) was dramatic.
Perhaps the structure of OWB, which grows as a
bunchgrass, can provide the nesting cover typi-
cally sought by nesting Dickcissels in fields with
more forbs, thereby decreasing the significance
of a forb component where OWB is abundant.
Future studies on the functional value of OWB
as nesting habitat for Dickcissel should investi-
gate this issue.

Like Dickcissels, Eastern Meadowlarks nest
in a variety of grassland habitats, including
pastures and hayfields (Roseberry and Klimstra
1970, Lanyon 1995), showing preference for
areas with high grass and litter cover (Wiens
and Rotenberry 1981). Both native and OWB
fields in our study provided vegetation struc-
ture suitable to support Eastern Meadowlarks.

In contrast, OWB monocultures supported
breeding densities of Grasshopper Sparrows
nearly twice that of native mixed-grass prai-
rie. Numerous studies, (e.g., Patterson and
Best 1996, Delisle and Savidge 1997, Vickery
1996) have shown that Grasshopper Sparrows
select larger tracts of uninterrupted habitat,
with shorter vegetation, less vertical cover, and
little shrub cover: all characteristics of the OWB
fields in our study relative to native grass fields.

We do not attribute the difference in
Grasshopper Sparrow breeding density
between OWB and native grass fields to land-
scape differences between the two types of
fields. All of our fields were similar in size,
shape, elevation, and topography, and all
occurred in a similar agricultural/grassland
matrix. All study sites were large (60-100 ha)
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relative to the minimum area requirements
reported Grasshopper Sparrows from other
parts of the range where the species is abun-
dant (e.g., Herkert 1994, Helzer and Jelinksi
1991). We conclude that the difference in
breeding density between OWB and native
grasses was related to structural differences
between the two types of fields, and that more
Grasshopper Sparrows attempted to nest in
the OWB fields. Future research in this system
should first determine if our observation rep-
resents a consistent or spurious phenomenon,
and then address the functional significance
of OWB for Grasshopper Sparrow. Research
that focuses on reproductive success and site
fidelity of Grasshopper Sparrow in OWB fields
could shed light on the degree to which these
fields generally provide favorable conditions
or constitute ecological traps (Dwernychuk
and Boag 1972).

Natural resource agencies have encour-
aged the planting of native grasses to benefit
wildlife (USDA 2008c). We found, however, no
evidence to indicate that OWB was detrimen-
tal to the three most abundant breeding grass-
land songbirds in the study region. Additional
research should be directed toward the poten-
tial influence of OWB on less abundant species,
including multiple species of conservation pri-
ority. In addition, many priority species are
winter residents of grassland habitats in the
study region, and the influence of OWB com-
pared to native grasses on these species has not
been investigated.

Vegetation structure in managed grasslands
can be influenced as much by the frequency of
haying, intensity of grazing, and application of
fertilizers as by the plant species composition. In
our study, we made every effort to select fields
in which management was as similar as pos-
sible. All sites but one were lightly grazed by
cattle; we included one relatively heavily grazed
native grass field in the study. Four OWB fields
were hayed during the summer of 2007, but that
activity occurred after we had concluded our
bird surveys and vegetation sampling for this
analysis. Two OWB fields also received fertilizer
applications, but these fields did not support sig-
nificantly greater vegetation cover or height than
the native grass fields. We conclude that differ-
ences in vegetation structure between the OWB
and native grass fields in this study were due pri-
marily to the difference in species composition,
rather than differences in management. Those
structural differences apparently provided suit-
able breeding habitat for Dickcissel and Eastern
Meadowlark, and potentially provided more
favorable habitat for Grasshopper Sparrow than
did the native grass fields.
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