American Journal of Botany 78(4): 569-578. 1991.

VARIATION IN SEX EXPRESSION IN CANADA YEW
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Sex expression was measured in several Canada yew (Taxus canadensis Marsh.) populations
of the Apostle Islands of Wisconsin and southeastern Minnesota 1o determine the extent of
variation within and among populations. Sex expression was recorded qualitatively (monoecious,
male, or female) and quantitatively (by male to female strobilus ratios or standardized phenotypic
gender). No discernible trends in differences in sex expression among populations or habitats
were recorded. Trends in sex expression of individuals within populations were complex. Small
yews tended to be male or, if monoecious, had female-biased strobilus ratios. Large yews were.
monoecious but had male-biased strobilus ratios. Phenotypic gender, recorded as relative male-
ness, however, was negatively, but weakly, correlated with plant size. Gender distribution in
four of five populations was bimodal, suggesting that cosexual populations consist of male and
female morphs. Strobilus ratios of individuals in Apostle Island populations showed significant
annual variation, but gender for these same plants was significantly correlate. from year to
year. Annual adjustments in gender were most pronounced in small yews. The results indicate
that relative investment in male and female reproductive structures by Canada yew individuals
is responsive to environmental variation, but sex expression also has a proximate genetic

component.

Several studies have shown that plants of
cosexual species (containing individuals pro-
ducing both pollen and ovules) vary widely in
their relative male and female reproductive
effort. Lloyd (1980) developed the concept of
standardized phenotypic gender to provide a
quantitative measure of this variation. Ac-
cording to this measure, a plant’s gender ranges
from 0.0 (female) to 1.0 (male) and is the con-
tribution of male function (pollen) and female
function (ovules and seeds) to a plant’s fitness
relative to other members of the population.

The variation in gender among individuals
within a population, or gender distribution,
suggests mechanisms by which sex expression
in a plant population is determined. For ex-
ample, in many plant species gender distri-
bution is unimodal or monomorphic; func-

-tional gender may vary widely and continuously
among individuals (Primack and Lloyd, 1980;
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McKone and Tonkyn, 1986) in response to
environmental variation or changes in plant
size or vigor. Such variations in gender among
individuals are not necessarily genetic. Alter-
natively, bimodal, or dimorphic, gender dis-
tributions also have been recorded in angio-
sperms where a cosexual plant population
consists of male and female morphs (Lloyd,
1980). Female morphs, for example, may pro-
duce both pollen and seeds, but they comprise
a discrete group of the population that repro-
duces primarily through seeds.

Dimorphic plant species are of special in-
terest because they represent extremes in gen-
der specialization. Lloyd (1980), for example,
has suggested that dimorphic or discontinuous
gender distributions indicate genetic differen-
tiation within a population reflecting incipient
or stalled evolution of dioecy. Studying di-
morphic plant species should therefore illu-
minate conditions by which dioecy might
evolve from monoecy or vice versa.

To date, dimorphic gender has not been re-
corded for any cosexual gymnosperm species,’
but this could reflect the lack of application of
Lloyd’s approach to this taxonomic group. The
ratio of ovulate and staminate strobili (referred
to hereafter as female and male strobili), how-
ever, does vary widely within gymnosperm
species (Sarvas, 1968; Schoen, Denti, and
Stewart, 1986), and these ratios vary according
to environmental differences (Freeman et al.,
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