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Alkane profiles in forage and feces are used to determine diet composition, essentially
by inverting a linear mixing equation. Depending on the number of dietary components,
number of alkanes and difference in forage profiles, the linear equations can be over or
underdetermined. We compared the typical non-negative least squares (NNLS) method
against _a novel Bayesian hierarchical model (BHM) where diet composition is
represented as latent variables modeled with parameters shared by the models for fecal
and forage profiles. Forage and fecal profiles were obtained from steers grazing either
Brachiaria brizantha cv. Marandu, Panicum maximum cv. Mombaga, or Pennisetum
purpureumcv. Cameroon at Embrapa Beef Cattle, Campo Grande, MS, Brazil. Herbage
and fecal samples were collected in the dry and early wet seasons. Herbage was
sampled by 20-cm horizons sorted into stem/sheath and leaf blade as dietary
components. Feces were collected from 6 animals in the morning and afternoon. Fecal
profiles were corrected by faecal recoveries using mean values from the literature.
Distributions of diets estimated by NNLS were obtained by Monte Carlo simulation of
profiles using parameters and covariance matrices estimated from data. The BHM
yielded posterior distributions directly by using Monte Carlo Markov Chains. NNLS
resulted in highly variables diets with distributions that were clearly non-normal. BHM
resulted in quasi-normal posterior distributions. We conclude that both approaches are
better than the normal approach where diet covariances are calculated ad-hoc. The
BHM method has the potential to be vastly superior because it allows the simultaneous
integration in a formally correct manner, however, convergence can be difficult.
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