EFFECTS OF SIZE AND LIFE-STATE ON SURVIVAL AND STATE-TRANSITIONS IN TWO POPULATIONS OF THE TERRESTRIAL ORCHID CLEISTES BIFARIA
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Survival in terrestrial orchids is a function of many interacting factors, among them climate, competition for light and space, herbivore activity, and individual plant status, such as life state and size.  Recent studies using capture-recapture modelling have shown relationships among survival, life-state, climate and dormancy, but to date, there has been no rigorous study of the effects of size.  Here we use multistate capture-recapture models to investigate the relationships among survival, ramet size, life-state, and propensity for extended dormancy in two contrasting populations of Cleistes bifaria in Florida and West Virginia. Using total leaf area as a measure of ramet size, we estimate rates of survival and state-transitions for the following five size-state groups: dormant plants, small vegetative, large vegetative, small flowering, and large flowering plants. This scheme allows us to compare the effects of size versus life-state on survival and transition probabilities, including the probability with which a ramet becomes dormant.  For survival rates, the size-classified model was more parsimonious than those classified by either life-state or by a combination of life-state and size.  In contrast, for transition rates, the life-state-classified model was more parsimonious than was the size-classified model; however, the model combining life-state with ramet size was the most parsimonious.  Our study thus shows that the classical method of categorizing life-states based on reproductive state may be usefully complemented by a classification based on size to yield better predictions, and arguably, a better understanding of demographic processes in orchids.

