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When seeds germinate under the
surface of the soil, they use their seed
reserves for energy to elongate rapidly
and reach light, allowing them to
photosynthesize. It is generally
accepted that the presence or absence
of light acts as a signal for elongating
seedlings. However, in addition to the
change in light availability, elongating
seedlings are also exposed to a CO2
gradient. Deep in soil, microorganism
and root respiration cause a CO2 efflux.
The CO2 concentration decreases
within the litter layer, and again above
the litter layer. It is possible that seedlings could use this gradient as a developmental
signal. I examined the effect of CO2 on seedling elongation in 17 species of trees and
shrubs of various seed sizes under low light conditions. I found that small seeded
species respond positively to elevated carbon dioxide, while small seeded species
respond negatively. A possible explanation for the results of my study is that small
seeded species need to reach the surface of the soil before seed reserves are depleted,
and therefore elongate rapidly when exposed to high CO2 concentrations. In contrast,
previous studies have shown that large seeded species are able to have higher rates of
photosynthesis when in high CO2 and low light, possibly offering an explanation for the
negative elongation response to elevated CO2.
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