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Background

Ferns are vascular plants that develop in two separate phases called the sporophyte and gametophyte
generations. When conditions are right, the germinated spore develops into 1-3mm, heart-shaped,
gametophyte, only present briefly. Understanding the ecological and physiological factors that impact this
gametophyte stage is important because the existence of a sporophyte is dependent upon the successful
fertilization of the gametophyte on which it grows. | suspected that the dual lifestyle of ferns would result in
different pressures acting upon each generation, leading to microclimates unique to the generation.

Method

To define the microclimates | measured the environmental parameters of 22 gametophytes (G) and 18
neighboring sporophytes (S). | measured slope, aspect, air, and leaf surface temperatures, and relative
humidity. | calculated the dew points and vapor pressure deficits (VPD). | established light levels necessary
for photosynthesis and determined dark-adapted fluorescence (Fv/Fm) as a measure of chloroplast function.

Results

22 gametophytes were found within small caverns on northern-facing slopes nearing right angles. The
sporophyte is nearer to 60°. | found leaf surface temperature to be G<S, with differences in surrounding air
temperatures, yet similar relative humidity. Gametophyte VPD 0.155 kPa, was close to condensation levels,
sporophyte similar to angiosperm, 0.719 kPa. There was 25 umol/m2s less light absorbed G<S. Chloroplasts
fluoresce G 0.75, S 0.86.

Conclusion

There are unique microclimates distinct to the gametophyte and sporophyte generation in ferns. The
gametophyte microclimate suits its physiologic need for conserving water necessary to its reproductive niche.
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