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Abstract.

Mean pollen production and mean nearest neighbor distance were recorded

for several populations of Taxus canadensis and correlated with the proportion of ovules
pollinated and seed set. Distance and pollen production together explained 86% of the
variation in pollination success, each variable significantly adding to the regression when
adjusting for the other. Seed set was correlated significantly with pollen production and
nearest neighbor distance separately, but the muitiple regression including the latter two
variables was not significant. Seed set was correlated most strongly with pollination success
and mean 6vule production (R? = 0.71), suggesting that variation in seed set among Taxus
populations was a combination of differences in pollen and resource availability.
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INTRODUCTION

The efficiency of wind pollination is generally as-
sumed to decrease as the concentration of airborne
pollen decreases (Regal 1982, Whitehead 1983). This
low efficiency may be due to large distances between
conspecifics, low pollen production by individuals, and
poor pollen dispersal. These conditions are assumed
to affect both ovule fertilization and seed prodflction
negatively.

Measurements of wind-borne pollen from point
sources show highly leptokurtic dispersion (e.g., Wright
1952, 1953, Faegri and van der Pijl 1979), and con-
sequently, as plant spacing increases, the probability
of pollination is assumed to decrease. Studies of agri-
cultural species (Bateman 1947, Sarvas 1968) support
this assumption, but evidence from natural plant pop-
ulations is limited and indirect (see, for example, Le-
men 1980, Farris and Mitton 1984). No quantitative
relationships between pollination efficiency and pollen
availability have been developed for natural popula-
tions of wind-pollinated species.

Determining the relationship between pollen avail-
ability and seed production in wind-pollinated species
is important because of the potential for gene flow
among populations and the influence of pollen avail-
ability on sex expression. Models of gene flow between
plant populations, for example, are typically based on
pollen dispersion curves from point sources (Koski
1970), but the behavior of a pollen cloud from point
sources vs. that originating from diffuse population
sources may be different (Levin and Kerster 1974).
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Most theories on sexual allocation strategies of plants
assume that pollen availability typically does not limit
seed production in plant populations (Charnov 1982,
Willson and Burley 1983). Supporting studies usually
involve a single population of a particular species. Pol-
len limitation of seed production has been observed in
several species (Bierzychudek 1981), and pollen avail-
ability may vary among populations of a species (Al-
lison 1987).

The difficulties in describing the relationship be-
tween pollen availability and pollination efficiency are:
(1) finding plant populations covering a wide range of
plant abundance; (2) simultaneously measuring pollen
production and seed production in several populations;
and (3) long-distance pollen dispersal among popula-
tions that complicates the dynamics of pollen dispersal
within populations (Lanner 1966, Koski 1970). Long-
distance pollen dispersal may cause significant polli-
nation in otherwise presumably isolated populations
(Squillace 1967).

Here I report on the relationship between plant spac-
ing, pollen production, and pollination efficiency (es-
timated by both the proportion of ovules pollinated
and ovules matured as seeds) in Taxus canadensis
Marsh. All data discussed in this paper were collected
from naturally occurring T. canadensis populations.

METHODS

T. canadensis is an evergreen, wind-pollinated, co-
niferous shrub found in the understory of moist decid-
uous and mixed deciduous—coniferous forests in the
northeastern United States and southeastern Canada
(Martell 1974). It is monoecious, producing separate
male and female strobili on the same plant (Cham-
berlain 1966, Allison 1987). Female strobili are uni-

261






