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Style Persistence and Breeding Systems in Heliopsis helianthoides,

Coreopsis palmata, and Echinacea pallida
Questions:

- Do the styles of H. helianthoides, C. palmata, and E. pallida shrivel once they have received compatible pollen, the way the styles of E. angustifolia do?

- Are H. helianthoides, C. palmata, and E. pallida self-compatible or self-incompatible?

Background:

The breeding systems of an estimated twelve percent of prairie species have not yet been studied (Molano-Flores 2004). Since a plant’s breeding system determines whether and how it achieves reproductive success, this topic deserves further research.

One characteristic of a species’s breeding system is its reproductive compatibility. Self-incompatible plants require pollen from non-self plants of the same species in order to reproduce. As a result of this breeding system, SI species have fewer available mates with compatible pollen, especially in fragmented habitats like the prairie (Wagenius 2007). Therefore, when planting in prairie reconstructions, prairie managers should pay particular attention to using genetically diverse seeds for SI plant species. In order to do so, they must know which species are self-incompatible.


Style shriveling in Echinacea angustifolia facilitates the study of this species’s breeding system. When the styles on an E. angustifolia flower head receive compatible pollen, they will shrivel within 24 hours. Thus, one can measure pollen limitation in a population of this species by quantifying style persistence (Wagenius 2004). This method of determining pollen limitation reduces the confusion that can arise when inferring pollen limitation from seed set. Other factors that affect seed set, such as pollen quantity, resource limitation, and ovule predation, do not influence style persistence, making the latter a more accurate measure of pollen limitation (Wagenius 2004). In addition, one can obtain data about style persistence more quickly than seed set.


If other species are found to have styles that shrivel when successfully pollinated, their compatibility systems can easily be determined. Because the compatibility systems of H. helianthoides, C. palmata, and E. pallida remain unknown, I will perform pollen crosses to find out whether style persistence correlates with pollen limitation in these species and to determine the compatibility system of each. If their styles shrivel when pollinated, this will facilitate further research about many aspects of their breeding systems and pollination. If not, the results of the pollen cross experiment can be assessed from seed set, and more research will be needed to discover whether E. angustifolia is the only species in which style persistence indicates pollen limitation.

Methods:


To determine the breeding systems of H. helianthoides, C. palmata, and E. pallida, I will first locate populations of each of these three species in western Minnesota prairie remnants. In two or three remnants for each species, I will map locations, tag stems, and bag flowering heads of twelve randomly selected flowering plants. I will then randomly assign one of four treatments to the plants in each population: pollen exclusion, application of self-pollen, application of pollen from another individual of the same species, and application of pollen from another species. On the following three days, I will visit the plants to observe style condition. Data will be used to describe the breeding systems of subject species. In early fall, I will collect flowering for seed set analysis.
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