Long-term Permanent Quadrats

Permanent quadrats record vegetation changes since 1915 in a range of grassland and soil texture
types. More than 100 1 x 1 m? quadrats were set up during 1915-32 to study the response of major
forage species to cattle grazing and precipitation. Basal area of perennial grasses, locations of annual
grasses, forbs and shrubs, and sometimes canopy cover of major shrubs were charted. Almost all
quadrats were charted annually until 1947, and a portion of the quadrats was charted annually between
1947 and 1979. One hundred and six quadrats were relocated and charted in 1995 and again in 2001
and 2006.

Currently the data set, along with other long-term data collected at multiple spatial scales, is being used
to identify the landscape, climatic, and anthropogenic factors that influence grass abundance, growth,
and persistence. Recent analyses show that persistence of the dominant species, black grama, is
positively related to processes at the quadrat (sand content, perennial grass production) and landscape
scales (distance to nearest shrub-dominated community, variation in spring and winter rainfall), but the
persistence of this species is negatively related to inter-annual variation in total grass production.

Basal areas of black grama, mesa dropseed, and tobosa are correlated with long-term annual
precipitation; the highest coefficients occurred with cumulative rainfall in the previous 6 to 8 years.
Annual growth rates of these species were correlated with short-term rainfall occurring within the
previous 15 months. Black grama response to precipitation was homogeneous among quadrats in
persistent grasslands, but heterogeneous among quadrats where shrubs currently dominate.
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