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ALBRECHT, M. A. AND J. C. PENAGOS Z. (Center for Conservation and Sustainable Development, Missouri
Botanical Garden, PO Box 299, St. Louis, MO 63166). Seed germination ecology of three imperiled plants of
rock outcrops in the southeastern United States. J. Torrey Bot. Soc. 139: 86–95. 2012.—The success of rare
plant conservation programs depends upon understanding the ecological factors that regulate seed dormancy
and germination. In this study, we characterize the germination niche with respect to temperature and light
of three imperiled perennials that are endemic to rock outcrops in the southeastern United States: Astragalus
bibullatus, Claytonia ozarkensis, and Conradina verticillata. Our results show that a majority of seeds for each
species are unable to germinate at habitat temperatures prevailing after dispersal in early summer. Seeds of
the rockface endemic Claytonia ozarkensis germinated to high rates in darkness at 5uC, suggesting
germination is confined to winter and that seeds are unable to persist beyond one germination season
(transient seed bank). For Conradina verticillata, 44% of seeds germinated without cold stratification, while
the remainder required cold stratification and light to overcome physiological dormancy. Following cold
stratification, Conradina verticillata seeds germinated in light at cool (15/5 uC) but not at warm (30/15 uC)
temperatures, although overall seed viability was low (26%). Seeds of Astragalus bibullatus germinated to
low rates (, 10%) in seasonal temperature sequences, confirming that this species forms a persistent seed
bank. Seeds of Astragalus bibullatus lost viability following heat shock for 30 min at 125 uC, but germinated to
. 50% following mechanical scarification and incubation at 30/15 uC. Results from this study can be used
to maximize germination for ex situ and reintroduction programs, and provide insight into managing wild
populations.
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Seed germination is a critical stage in the life

cycle of plants and is restricted in space and

time to locations that meet a specific set of

environmental conditions (‘safe sites,’ Harper

1977). In temperate habitats, seeds of many

species are dormant at maturity and are

unable to germinate at prevailing habitat

temperatures following dispersal, which are

typically unfavorable for seedling establish-

ment (Vleeshouwers et al. 1995). Temperature

is the primary factor regulating dormancy

break and germination timing, with seeds of

temperate herbaceous perennials most fre-

quently germinating in autumn or spring after

fulfilling a warm and/or cold temperature

requirement for dormancy break (Baskin and

Baskin 2001, Walck et al. 2005). Once

dormancy is lost, nondormant seeds may

require specific temperatures and environmen-

tal cues (e.g., light) to germinate (Vlee-

shouwers et al. 1995, Baskin and Baskin

2001); otherwise seeds can become condition-

ally dormant and enter the soil seed bank.

While members of certain plant families can

exhibit similar types of dormancy (e.g., phys-

ical dormancy, Fabaceae), species that occupy

similar habitats often exhibit different dor-

mancy and germination traits due to variation

in seed coat permeability, life history, phylog-

eny, and response to environmental cues

(Grime et al. 1981, Baskin and Baskin 2001,

Vandelook et al. 2008).

Understanding factors that regulate seed

dormancy and germination in rare plant

species is essential for integrated conservation

strategies, which combine in situ habitat

protection and management with safeguard-

ing genetic material in ex situ seed banks
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