Lady’s slipper population viability: how difficult it is to predict Sleeping Beauty’s fate
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The lady’s slipper is an emblematic long-lived clonal orchid. Although it is dramatically endangered, no population viability analysis has been performed to quantify extinction risks. Indeed, because of the complexity of its life cycle, existing studies have focused on special parts of the life cycle without giving a global picture of the species’ functioning. Based on our 11 years clump-based census on three populations, we constructed a life-cycle diagram with 11 stages including the seed bank, the first four years underground, the adult dormant stages and the retrogression process typical of clonal plants. We performed a complete analysis of lady’s slipper dynamics, using log-linear analysis to detect population and time effects on population dynamics, perturbation analyses, estimation of age-based parameters, analyses of the past variations of transitions to the deterministic growth rate and finally stochastic models to project the fate of the populations. All results converge to show that Cypripedium calceolus is a particularly long-lived perennial with a very slow dynamics. A clump can live up to 80 years and its dynamics is closer to trees’ than to the dynamics of herbaceous plants. Thus, although the stochastic growth rates are slightly below 1 indicating slow but steady decrease in population sizes, stochastic projections indicated that all three populations will survive for more than 100 years. Significant differences among populations in observed stage structure, life tables and dynamics strengthen the empirical observations that populations are at different successional stages. The older aggregated population is further from extinction than the younger homogeneous population but the younger population, if undisturbed, will evolve towards the older population’s dynamics.

Thus, even with a very long census (11 years), the longevity of the individuals, the persistence of populations as well as their potential for evolution complicate the projection of lady’s slipper’s fate. 

