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Seed germination strategy: theory and practice
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Abstract: The mechanisms of seed dormancy have attracted a lot of research due to the complex
interpretation of this problem. This paper focuses on how theoretical ecologists explain dormancy by using
models. Using optimal theory. they developed the bet-hedging strategy. By randomly varying the
environment, a population of desert annual plants would reach maximum fitness when the seed
germination fraction was approximately equal to the probability that a year will be good for the
survivorship and reproduction, given that there was adequate rain for germination. The evolution of
dormancy was inevitable and can reduce the variance of fitness. Field work does support the model to some
extent, but germination fraction in the field was always lower than prediction. This is maybe a limitation
of optimal theory. Using evolutionarily stable strategy (ESS). scientists developed more models, most of
which are cited in this paper. Most of them assumed the population was in a stable environment. Under
these conditions the interaction among plants was greater than in the randomly varying environment. in
which the relationship between plants and environment was the main effect. Using this model, they
predicted the ESS germination or dormancy rate under conditions of seed dispersal, sib competition, gene

conflict. Considering seed dispersal, if the dispersal distance was far enough, dormancy was not always
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necessary and all seeds can germinate. When dispersal distance was less than critical point, there was
trade-off between dispersal and dormancy. If this phenomenon was caused by competition (the dispersal
seeds will face less competition) , any way that can reduce competitive strength will be favored by selection
to increase germination fraction and then fitness, for example, thick seed coat or outcross mating system.
There are some experiments that support these predictions. From another point of view, dormancy can be
explained by compromise of genes or parent-offspring conflict. For example, if two genes controlled two
traits expressed in young individuals and mature individuals respectively, the young ones favor faster
germination than the adult ones. This conflict between the tow genes decided the germination strategy and
led to a joint ESS. Similarly, the parents favored faster germinating than the offspring. Many factors
influence germination strategy and with them. the germination fraction would change correspondingly.
When seeds encountered a “bad environment”, delayed germination would happen, and evolution of
dormancy would occur. Germination fraction has the capacity to make population sustainable, have
optimal fitness or develop stably.
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