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Seqilenﬁal flowering of neighboring goldenrods and the movements
of the flower predator Epicauta pennsylvanica -

R.J. Goldburg

Department of Ecology and Behavioral Biology, University of Minnesota. aneapohs MN 55455, USA

Summary. As neighboring plants flower sequentially, do
flower feeders preferentially remain in the area, rather than
move to another area with flowering plants? I examined
the movements of the meloid beetle Epicauta pennsylvanica,
a flower predator specializing on Solidago, in four types
of replicated experimental plots — monocultures of Solidago
altissima, or S. altissima interplanied with members of the
same genus, same family. or different taxonomic orders.
I released marked beetles only in the ** genus™ plots, which
contained four species of Solidago, two that bloom before
S. altissima. The number of beetles in the genus plots de-
clined steadily as S. aliissima came into flower in all the
plots; the total number of beétles in all the plots remained
‘fairly constant. I found no evidence that plant neighbor-
hoods affected beetle distribution. Beetles foraging on the
early blooming Solidago species did not remain in the genus
plots as S. altissima came into flower. In addition, beetles
that left the genus plots did not differentially accumulate
in any of the other plot types, even though one type. of
plot was a monoculture with four times the density of S.
altissima than the other plots.
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Facilitation of pollinators (Rathcke 1983) can occur if plant”

species flowering early in the season support pollinators
that would otherwise be unavailable for later flowering spe-
cies (Baker 1963; Baker et al. 1971; Heinrich and Raven
1972). Waser and Real (1979) term this-phenomenon se-
quential mutualism, and document an example. Humming-
birds are major pollinators of Delphinium nelsonii and Ipo-
mopsis aggregata. When earlv-blooming D. nelsonii was un-
usually rare in two consecutive seasons. migrating hum-
mingbirds did not remain in the area to pollinate the later-
flowering 1. aggregaia.

The abundance patterns of non-pollinating insects can
also depend on the phenology of neighboring plants. Se-
quentially available populations of different plant species.
whether interplanted or simply nearby. can provide agricul-
tural insect pests (e.g. Root and Tahvanainen 1969: Tamaki
etal. 1975a) and their natural enemies (e.g. Sluss 1967:
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Flaherty 1969; Atsatt and O"Dowd 1976) with a continuous
supply of resources. For example, Tamaki et al. (1975b)
showed that the density of the redbacked cutworm, Euxoa
ochrogaster, was lower in asparagus fields without weeds
than with weeds. These cutworms haiched before most as-
paragus came up; only in weedy fields was there plentiful
food for early instar larvae.

Just as the presence of early-flowering species may boost
local pollinator populations foraging on later-flowering
species. the presence of early-flowering plants may also in-
crease local populations of insect flower predators. I investi-
gated facilitation of flower predators with Epicauta pennsyl-
vanica DeGeer (Coleoptera: Meloidae). Adults of this blis-
ter beetle feed destructively on Solidago (goldenrod) flow-
ers. consuming anthers, stigmas, and other soft flower parts
(Werner et al. 1980; unpublished work). The beetles spend
the day on flowers and the night in the litter near the base
of their host plants (Mathwig 1968).

Using marked beetles, I investigated.facilitation in four
kinds of experimental plots, all containing Solidago altissi-
ma L. (Asteraceae). One kind of plot also contained two
other species of Solidago that bloom before S. altissima.
If facilitation occurred, I would expect that the marked
beetles, which were released in the plots with the early flow-
ering goldenrods, would remain in these plots as S altissima
came into flower in all the plots.

This experiment also provided an opportumty 1o test
Root’s (1973) “resource concentration hypothesis.” Ac-
cording to this hypothesis, population densities of insects
should be higher in areas with a high resource concentration
because insects are likely to find a pure or dense stand
of host plants, and short movements are not likely to take
herbivores out of such stands. If E. pennsylranica respond
to resource concentration. I would expect beetles that left
the genus plots to have preferentially accumulated in the
plots with the highest resource concentration.

Methods

I worked in experimental plots established at Cedar Creek
Natural History Area in Bethel, MN, by Drs. P.A. Morrow
and D.W. Tonkyn in 1982. Within each plot there are
169 Solidago altissima (Asteraceae) plants in the *S™ posi-
tion. each with six nearest neighbors (Fig. 1). By changing
the species of the neighboring plants in the A, B, and C po-
sitions. four types of plots were created. In the “species™

‘plots the A. B. and C neighbors are all S. altissima. resulting
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