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ABSTRACT

Because of the important role wind is alleged to have in dispersal of fruits and seeds in desert plants,
diaspores were collected for experimental study of 14 species from two Sonoran Desert localities of
Imperial Co., California. Field observations on natural dispersal of these species also were made.
Although all 14 species were not judged to be primarily adapted to anemochory, tests on air transport
capability were made using a calibrated and modified seed-blowing machine. Diaspores were tested
individually and results for 20 trials averaged for each experimental condition. In one series of tests,
lofting ability was determined. In other tests, a Plexiglas wind tunnel was used; the bottom of the
tunnel was lined with Plexiglas, wood, and sand for three types of trials respectively. Mean surface
area and mean mass were determined for the seeds and fruits of the 14 species. These figures and the
ratio between surface area and mass were compared to results from the lofting and horizontal movement
tests. A high presentation surface area/mass ratio was positively correlated with ease of horizontal
movement (tumbling chiefly) and ease of lofting. Excellence at transport in air appears variously
countered in the anemochorous species by diaspore characteristics which seem to insure lodging in
crevices or depressions. More than one kind of transport in air (e.g., tumbling, floating, skidding) can
be identified and particular species may exhibit these in varying proportions. Seeds with high mass
have nil wind-dispersal ability and thereby may be adapted to reaching (and staying in) depressions,
washes, etc. High static friction is another mechanism which maximizes lodging ability. As Asteraceae
show, anemochorous ability does not always run counter to lodging ability: capability of a diaspore
to attach to hairs or skin of animals runs parallel to ability to lodge in soil crevices. In the study areas
and in other desert localities, ants may play some role in movement of many kinds of seeds and fruits
over short distances, but destruction by ants often is excessive.
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INTRODUCTION

Van der Pijl (1969) regards anemochory as a derived type of dispersal, one not
characteristic of primitive flowering plants. He regards this dispersal mode as
highly developed in situations of biotic poverty. However, one could more easily
stress not phylogenetic position or biotic poverty, but the influence of other
ecological factors. Wind is abundant in most desert areas and is minimally mod-
ified by vegetation acting as windbreaks. Fleshy fruits characterize forest and
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scrub areas more than desert areas. Relatively high degrees of anemochory have
been reported for high latitudes (Savile 1972) and altitudes, where seed-dispersing
birds are not common but wind velocities are higher than in other areas. Where
seed-eating birds are not common, one expects fewer fleshy fruits adapted to bird
dispersal and therefore a higher proportion of other methods of dispersal. Other
potential vectors besides wind in deserts include small mammals and ants (Tevis
1958; Gordon 1980).

If anemochory ought to play an important role in deserts, studies are needed
to demonstrate whether or not this is true. Both observational and experimental
approaches are attempted here. As a premise for the present study, plants of two
Sonoran Desert localities in Imperial Co., California, were selected. These areas
had the advantage of containing trees, shrubs, herbaceous perennials, and annuals,
and neither area represented a transition to any nondesert vegetation type.

When examining capability of diaspores for wind dispersal, a complex of factors
must be examined. One must not rule out other means for dispersal. One must
take into account various types of wind dispersal. One must consider the rela-
tionship of wind dispersal mechanisms to lodging, or "planting" of seeds and
fruits. Each species has a syndrome of adaptations, and none represents any one
theoretical concept in unadulterated form. Therefore the present study must be
somewhat exploratory in nature.

Sheldon and Burrows (1972) studied the efficiency of pappus in Asteraceae as
a mechanism for wind dispersal. They took into account effect of pappus size and
shape, the effect of height at which fruits are presented for dispersal, and the
influence on dispersal of environmental factors (e.g., openness of the stand). Bur-
rows (1975) sought to group different sizes and shapes of seeds in aerodynamic
terms. These two papers contain equations explaining seed dispersal in terms of
such forces as drag and lift. However, these authors do not examine fully the effect
of environmental factors, nor do they consider adaptations for lodging of seeds
in a substrate, or subsidiary means of dispersal. Further, Burrows limits himself
to primary trajectories (the trajectory from plant to ground), afactor of importance
where a seed or fruit is released high above the ground surface, but of much less
importance in desert areas where plants are characteristically of low stature. In
desert areas not only are strong winds available for secondary transportation of
seeds and fruits, vortexlike thermal currents ("dust devils") are of frequent oc-
currence and are capable of lofting seeds well above the desert surface. Some
diaspores in deserts can roll in response to winds.

Peart (1979, 1981. 1984) discusses the adaptive significance of diaspore lodging
in grasses in relation to germination and nature of substrate. He finds that awns
and hairs position grass fruits with radicle pointed toward the soil. Hygroscopic
movement of awns may aid in lodging of the grass fruit according to Peart's
studies. The relationship between seed morphology and seedling behavior is stressed
by Sheldon (1974). Lacey (1982) shows that Daucus diaspores travel better over
snow in winter than over the surface of soil litter in autumn. Casper and Wiens
(1981) consider the possibility that a rather standard rate of seed abortion in
Cryptantha may confer lightness, and hence better dispersibility, to the quartet
of calyx-enclosed nutlets in this genus, which they presume to be wind-dispersed.

Relatively little experimental work has been done, however, on wind transport
of seeds and fruits. Small (1918) used a "wind tunnel" to measure dispersal



