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The influence of deer browsing on the reproductive biology
of Canada yew (Taxus canadensis marsh.)

III. Sex expression
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Summary. Browsed Canada yew (Taxus canadensis) pop-
ulations have a higher proportion of males and a lower
proportion of monoecious plants than unbrowsed yew
populations. The proportion of monoecious plants in-
creases with. time following protection from browsing
suggesting that deer browsing causes male-biased sex ex-
pression in Canada yew. In contrast, results from com-
paring browsed and unbrowsed populations, exclosure
studies, and browse simulation experiments indicate that
strobilus ratios and phenotypic gender of browsed yews
may be female-biased. In part, these results correspond
to the influence of size on sex expression in Canada
yew; small yews tend to be male, but if monoecious,
have female-biased strobilus ratios. Large yews are
monoecious, but have male-biased strobilus ratios.
There is, however, no consistent relationship between
size and gender in Canada yew, suggesting that in some
circumstances, yews shift allocation to female function
in response to browsing.
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Studies of variation in sex expression among plants have
emphasized the effect of plant status on sex expression
within and among populations. Factors influencing
plant status include stress, plant size, and plant age. One
widely cited generalization is that stress favors maleness
(Charnov 1982). Freeman et al. (1980) listed 17 cases
where environmental stress (e.g. low soil moisture, high
temperature) shifted sex expression from female to male.
In several other examples increasing age, size, or soil
nutrients resulted in a shift from male to female (e.g.
Bierzychudek 1982). This suggests that individuals of
many cosexual plant species are able to alter their sex
expression or gender in response to changes in their sta-
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tus, and that as their status “improves™, they will shift
resources to female function.
There are exceptions to these trends. The proportion

" of males was higher in dry habitats for Ephedra viridis
. . (Freeman et al. 1976), but no such relationship between

soil moisture and plant sex ratio was observed in E.
trifurca (Brunt et al. 1988). Moisture stress resulted in
earlier initiation of ovulate strobili in Pinus banksiana
(Riemenschneider 1985). In general, many coniferous
species when young first produce ovulate strobili and
produce their first staminate strobili when older or larger
(Matthews 1963). '

Female-biased sex expression was correlated with
higher soil nitrogen in Ambrosia artemisiifolia, but rela-
tive male effort in ragweed increased with plant size (e.g.,
McKone and Tonkyn 1986). Relative maleness also in-
creased with plant size in Xanthium strumarium (Solo-
mon 1989). Finally, insect attack also has been shown
to influence sex expression in conflicting ways. Herbi-
vore attack resulted in male-biased sex expression in Pin-
us edulis (Whitham and Mopper 1985), but resulted in
female-biased sex expression in umbelliferous species
(Hendrix 1979; Hendrix and Trapp 1981).

In a previous study of sex expression in Canada yew
(Taxus canadensis marsh.) considerable variation was
observed among yew individuals within several popula-
tions. A pattern in this variation corresponded to size
differences among plants. Small yews tended to be male,
but if monoecious had female-biased strobilus ratios.
Large yews were typically monoecious but had male-
biased strobilus ratios (Allison 1991). Sex expressior
also showed significant annual variation. These results
indicated that sex expression in Canada yew was respon-
sive to differences in plant status. Phenotypic gender
however, measured as maleness was weakly and incons-
istently negatively correlated with plant size (Allisor
1991).

The influence of browsing by white-tailed deer (Odo-
coileus virginianus Raffinesque) on Canada yew repro
duction has also been examined. Although studies dem
onstrating the negative impact of deer on vegetative
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