Landscape-Level Impacts of Mesquite Canopy Cover on Herbaceous Species Composition
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Introduction
● Semi-arid grassland ecosystems worldwide have been
encroached by woody legumes in the Prosopis and Acacia
genera (Ansley et al. 2001; Sankaran et al. 2005).
● These sparse-canopied trees change the sub-canopy
herbaceous composition and production of rangelands (Scholes
and Archer 1997).
● In mesquite-encroached (P. glandulosa) areas of the Southern
Great Plains of North America, herbaceous transition (C4 to C3
grasses) occurs rapidly as percent canopy cover increases
across the range of 25 - 40% (Ansley et al. 2013).
● In this study we used aerial photographs (drone images) from
mesquite-encroached areas to determine individual mesquite
canopies, overall percent canopy cover, and location of C3 coolseason grasses (CSG) & C4 warm-season grasses (WSG)
relative to mesquite canopies. We compared these to groundbased measurements of mesquite canopy area and herbaceous
percent cover of CSG and WSG functional groups relative to
mesquite canopies.

Results

Figure 2. Classified image with mesquite canopies delineated and site photo.

Methods
● Three areas in north-central Texas, USA (Fig 1) were chosen
based on a range of mesquite cover (15 - 50%) and the
presence of CSG and WSG.
● At each site, we used a drone (DJI 4 Pro) to take aerial
photographs from a height of 92 m, which were classified into
CSG & WSG using Arc GIS 14.0. Mesquite canopies were also
delineated (Fig 2).
● Ground-based measurements included mesquite canopy area
and herbaceous percent cover of CSG & WSG based on the
line-intercept method.
● For analysis, we split the study sites into areas with mesquite
canopy cover < 20 % (solitary trees) and areas > 40%
(aggregated trees).

Figure 1. Study site location and site photo.

Conclusions
● In sites where mesquite coverage was < 20%, trees were mostly
solitary and randomly distributed.
● In areas where mesquite coverage was > 40%, trees were more
aggregated on the landscape.
● A transition from sub-canopy WSG to CSG occurs at the individual
tree level based on size of tree (canopy area). This change occurs
rapidly until the canopy area of individual trees reaches 40 - 50 m2.
● Ansley et al. (2013) found that in mesquite-encroached areas of
North America, a threshold exists between 25 - 40% overall woody
canopy cover where the herbaceous transition from WSG to CSG
occurs rapidly.
● This transition at the individual tree level drives change at the
landscape scale, and along with tree aggregation, further speeds the
transition to CSG.
● Mesquite tree cover > 40% is closely aggregated, and there is not
enough open inter-canopy space to allow WSG to persist across the
landscape.
● Our findings were from moderately-productive sites with adequate
rainfall (mean annual precipitation 850 mm), where encroaching trees
aggregate and greatly decrease native WSG to CSG ratios.
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