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Genetic Variation And Dispersal in The Bdelloid Rotifer Habrotrocha rosa,

A Sarracenia purpurea pitcher commensal

The expansion of metapopulation theory to multispecies assemblages

(metacommunities) has been hampered by the rarity of suitable model systems

in nature. The aquatic communities inhabiting the pitchers of Sarracenia

purpurea provide a natural system for studying and testing models of

metapopulation and metacommunity dynamics, and for evaluating the close

interplay between processes at both the local and regional scale in determining

community structure. Model construction requires good data on extinction

(including the role of interspecific interactions), colonization, and habitat patch

dynamics. We are currently focusing on migration rates of rotifers between

pitchers. Clones of the bdelloid rotifer Habrotrocha rosa, have been initiated that

will allow us to determine the level of genetic variation in these animals within

pitchers, among pitchers on the same plant, and between different plants.

Using these DNA fingerprints, it will then be possible to introduce clones into

pitchers in the field to track dispersal rates and mechanisms.

Effects of competition on pitcher production and morphology in Sarracenia

purpurea L.
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Testing The Species Redundancy Hypothesis

Using Sarracenia purpurea Pitcher Communities.

Recently, much attention has been focused on the relationship between

biodiversity and ecosystem function. How important are the actual species to

the maintenance of ecosystem productivity, community resilience, etc? The

species redundancy hypothesis proposes that ecosystems show little change in

function until many species are lost, suggesting that there is a high level of

species functional redundancy. We are experimentally testing this hypothesis

using the detritus-based ecosystem that is found within the pitchers of

Sarracenia purpurea. Our current experiments are designed to study the effects of

protozoan species richness on population growth of the bdelloid rotifer

Habrotrocha rosa, a pitcher commensal. Bacterial decomposition of prey

captured by the plant provides the nutrient base for the pitcher ecosystem.

Previous research on this system has demonstrated that changes in the

composition of the bacterivorous protozoan assemblage affect bacterial

diversity. We hypothesize that if functional redundancy exists within the

bacterial assemblage, changing protozoan species richness should not affect

prey decomposition rates and the cycling of nutrients throughout the system.

Thus, there should be no change in secondary productivity measured as

population growth of the bdelloid rotifer Habrotrocha rosa.

*COCHRAN-STAFIRA, L.1,2, and COCANIG, C.1  Saint Xavier University1, Chicago, IL 60655, Northern Illinois University2, DeKalb, IL 60115 USA.  Genetic variation among clones of the pitcher plant rotifer Habrotrocha rosa across multiple spatial scales.

Construction of mathematical models that describe metacommunity dynamics requires good data on colonization, extinction (including the role of interspecific interactions), and habitat patch dynamics.  One of the most important and difficult to measure parameters for any metacommunity is colonization (dispersal) rate.  The leaves of the northern pitcher plant Sarracenia purpurea form natural microcosms in which a detritus-based aquatic food web composed of bacteria, protozoa, rotifers, insect larvae, and mites develops.  Each pitcher represents an ephemeral habitat patch within the bog landscape, and the food web exists as a metacommunity persisting through the colonization of new pitchers which are formed throughout the growing season.  Habrotrocha rosa, a strictly asexual bdelloid rotifer, is an important member of this metacommunity, and provides an ideal organism for tracking dispersal using genetic markers.  In this study, we measured the degree of clonal diversity at three spatial scales: among plants; among leaves on a single plant; and within single pitchers.  Our data show variations in reproductive rates under constant laboratory conditions and differences in nutritional requirements at all spatial scales, suggesting a relatively high degree of genetic variation among clones.  We are currently sequencing five regions of the rotifer genome in order to identify a series of genetic fingerprints for the clones.  This will allow us to initiate a field experiment in which tracer clones will be inoculated into pitchers and followed over the course of a growing season.

*SANDOVAL, K.1, and COCHRAN-STAFIRA, L.1,2  Saint Xavier University1, Chicago, IL 60655, Northern Illinois University2, DeKalb, IL 60115 USA.  Phenotypic variation among clones of the pitcher plant rotifer Habrotrocha rosa.

Habrotrocha rosa is a bdelloid rotifer inhabiting the leaves of the northern pitcher plant Sarracenia purpurea throughout its range in North America.  The leaves of this carnivorous plant form natural microcosms in which a detritus-based aquatic food web composed of bacteria, protozoa, rotifers, insect larvae, and mites develops.  Each pitcher represents an ephemeral habitat patch within the bog landscape, and H. rosa exists as a metapopulation, persisting through the colonization of new pitchers which are formed throughout the growing season.  Our data show clear temporal shifts in bacterial types and abundance related to pitcher age and date of opening with rotifers present across all temporal scales.  We hypothesize that the rotifer metapopulation may be composed of multiple clones whose presence/prevalence is determined by environmental factors such as temperature and food quality.  In this study we are testing clones for differences in their responses to food type/quality using the green alga Planktosphaeria gelatinosa (isolated from pitcher fluid), E. coli (standard rotifer culture food), and six different strains of bacteria isolated from pitcher fluid.  Our initial data suggest that, while the H. rosa does not readily consume the algae, it is able to survive for long periods on the bacteria associated with its mucilaginous sheath.  We have also detected differences in clonal population growth rates associated with differences in the type of bacterial food resource available.  We are coordinating these findings with data on trophi anatomy for each clone.
