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Abstract:
Grass and invasive plant abundances shift in response to management. The magnitudes of these shifts
are major factors that determine if an invasive plant management action is warranted. I developed
models that predict the leafy spurge {Euphorbia esula) and perennial grass abundances that result from
management actions. Model variables are plant abundances and parameters describe competitive
relationships, intrinsic rates of population increase, random error, and within-management unit plant
productivities.

Models will predict grass and invasive plant abundances less accurately if competition . intensity varies
dramatically with plant-available water concentrations or by grass species. I evaluated the influence of
water availability on competition among leafy spurge, Kentucky bluegrass (Poa pratensis) and western
wheatgrass (Agropyron smithii) in a greenhouse. Competition stayed similar or became less intense as
number of water applications increased, and per unit biomass competitive effects of the two grasses
were very similar.

Mixtures of leafy spurge, Kentucky bluegrass and western wheatgrass were combined in two field
experiments. Deterministic models describing competition among these species were selected and
parameters were estimated by minimizing the sum of squared errors. Models that combined grass
species biomasses predicted competition experiment plant abundances as accurately as models with
separate terms for each grass. Predictive ability of models was further evaluated using data from
herbicide, selective plant removal and grass seeding experiments. In most cases, predicted lines were
centered on observed values, suggesting that there are no systematic differences between experiments
used to develop the models and the naturally occurring plant communities used to evaluate the models.

Bayesian parameter estimation techniques were used to develop stochastic versions of the deterministic
predictive models. These models formulate predictions of management-induced shifts in grass and
leafy spurge abundances as probability distributions. Prior probability distributions for competition
coefficients were developed from herbicide, grass seeding and selective plant removal experiments.
These prior distributions and non-informative prior distributions describing other parameters were
updated with data from competition experiments using likelihood functions. By using available data
and quantifying remaining uncertainty, output from the stochastic models characterizes our current
ability to predict management-induced shifts in leafy spurge and grass abundances. 
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