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PLANT POLYPLOIDY AND INSECT/PLANT INTERACTIONS

JouN N. THOMPSON,"?* BRADLEY M. CUNNINGHAM,> KARI A. SEGRAVES,'
DAvVID M. ALTHOFF,> AND DIANE WAGNER>T

'Department of Botany, Washington State University, Pullman, Washington 99164; *Department of
Zoology, Washington State University, Pullman, Washington 99164

Submitted February 24, 1997; Revised June 4, 1997; Accepted June 5, 1997

Abstract.—We used flow cytometry and extensive geographic surveys of herbivore attack to test
whether repeated evolution of autotetraploidy in the perennial herb Heuchera grossulariifolia
Rydb. (Saxifragaceae) has created evolutionary barriers to attack by the specialist moth herbivore
Greya politella (Prodoxidae). We found that the moth has colonized tetraploid as well as diploid
populations, has colonized tetraploids of separate evolutionary origin, and, at least under some
conditions, is more likely to attack tetraploids than diploids. Plant polyploidy therefore provides
a potential route out of specialization as an evolutionary dead end in phytophagous insect taxa
as well as a potentially important route to subsequent phylogenetic and geographic diversification
of plant/insect interactions.

Polyploidy is one of the major ways by which plant taxa have diversified in
species (Grant 1981; Masterson 1994; Soltis and Soltis 1995). Its continuing im-
portance in plant evolution is indicated by the local co-occurrence of two or
more cytotypes within described species or species complexes and in the docu-
mented cases of new polyploid taxa that have arisen during the past century
(Keeler et al. 1987; Lumaret and Barrientos 1990; Abbott 1992; Soltis and Soltis
1993; Soltis et al. 1995). Nevertheless, the ecological effects of polyploidy on
shaping interspecific interactions within natural communities are largely un-
known. Hence, it is one of the largest gaps in our understanding of the evolu-
tion—and coevolution—of interactions between plants and their enemies.

Closely related plant species differing in ploidy often differ in physiology, life
history, and, in some cases, morphology (Levin 1983; Schoen et al. 1992;
Thompson and Lumaret 1992; Warner and Edwards 1993; Bretagnolle and
Thompson 1996). These changes caused by polyploidy have been exploited rou-
tinely in agriculture, producing polyploid varieties of some of the most impor-
tant crop plants (Hilu 1993). Experimental studies have also indicated that some,
but not all, polyploids are more resistant to attack by pathogens, insects, and
nematodes than closely related diploids (Burdon and Marshall 1981; Reinert et
al. 1986; Schoen et al. 1992; Busey et al. 1993). Hence, at least some polyploid
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