PLANT-INSECT INTERACTIONS
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ABSTRACT Oviposition preference was examined in relation to offspring performance in a bud
gall-forming sawfly, Euura sp., which attacks the Scouler or fire willow, Salix scouleriana (Barratt). The
only known locality for this sawfly in Arizona is in the inner basin of the San Francisco Peaks, at
3,100-3,450 m above sea level. A random sample of shoots was taken in October of 1995, 1996, 1997,
and 1998 to record shoot length, number of buds per shoot, number of galls per shoot, percent
mortality, and overall percent survival for each generation. Oviposition preference was quantified for
the first 3 yr, and larval performance was measured over all 4 yr. We found a strong oviposition
preference for longer shoots. The longest shoot-length classes contained the smallest proportion of
buds, and yet they were attacked more frequently than the short shoot-length classes. Therefore, the
rarest shoot-length classes were the most preferred. Larval establishment and survival in galls were
used to evaluate offspring performance. No significant correlation existed between larval establish-
ment and shoot length, thus negating the prediction of a preference-performance linkage. Overall
survivorship was high in 1995 (77%), 1997 (80%), and 1998 (82%), but drastically dropped in 1996
(16%), possibly because of a severe drought during that year. We discuss two alternative hypotheses
to possibly explain these results: (1) all modules (long and short shoots) could provide sufficient
nutrients for larvae to survive; and (2) selective pressures acting on female oviposition behavior are
independent of larval performance.

KEY WORDS  Euura sp., Salix scouleriana, plant vigor, preference-performance linkage, population

dynamics

ONE PATTERN IN PLANT and herbivore interactions that
has received considerable attention is the relationship
between female ovipositional preference for high-
quality plant resources and its link to progeny perfor-
mance. The prediction has been that female choice
should benefit progeny, although this has not been
supported as frequently as expected (e.g., Thompson
1988, Courtney and Kibota 1990). Strong evidence for
a preference-performance linkage has been found in
the gall-inducing sawflies (Hymenoptera: Tenthredi-
nidae: Nematinae: Nematini), involving, as an exam-
ple, the arroyo willow stem-galling sawfly, Euura la-
siolepis Smith (Craig et al. 1989). Females prefer to
oviposit on long shoots that grow rapidly and on which
larvae survive better than on short shoots. This species
was the stimulus for the plant vigor hypothesis in
which vigorously-growing plants or plant modules are
more favorable for herbivore attack and survival than
slow-growing plants or modules (Price 1991). We
have found evidence for the preference and perfor-
mance linkage in many gall-inducing sawflies (cf.
Price 2003), and we have been interested in testing the
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strength and breadth of the general pattern. Broad
patterns in nature are the basis for developing hy-
potheses and theories to explain such patterns, so their
discovery is basic to the advance of science.

The nematine galling sawflies include the genera
Euura, Pontania, and Phyllocolpa. Euura includes stem,
petiole, leaf midrib, and bud gallers, whereas Pontania
forms galls on leaves and Phyllocolpa forms leaf folds
or rolls. Species in the genus Euura have shown a
largely consistent preference and performance link-
age, with 12 species, representing all types of galls in
the genus, conforming to the pattern (Price 2003).
Related genera of sawflies, Pontania and Phyllocolpa
also conform to the pattern (cf. Price 2003) but have
shown some inconsistencies (Price et al. 1999,
Kokkonen 2000, Fritz et al. 2003). Only one Euura
species is known not to conform to the preference-
performance pattern, which is the subject of this pa-
per. We show the relationships with its host plant and
discuss possible hypotheses on why the species does
not fit the pattern.

We studied the bud galler, Euura sp., which uses
Scouler or fire willow, Salix scouleriana Barratt (Sali-
caceae), as its host plant. We asked the following
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