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Impacts on gorse (Ulex europaeus) seed 
production of two biological control agents, 
gorse seed weevil (Exapion ulicis) and gorse 
pod moth (Cydia succedana), in Canterbury, 

New Zealand
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The impact of two seed-feeding insects, gorse seed weevil (Exapion ulicis) and gorse pod moth (Cydia
succedana), on seed production and seed-fall of gorse (Ulex europaeus) was examined at Jimmy’s
Knob, Canterbury, New Zealand. Seeds per pod were counted and loss of seed from infested pods
attributed to the two biological control agents. Seed-fall was determined from seed collected in trays
beneath the plants. Thus, a seed budget on a per area basis was calculated. At the site, gorse generally
flowered once in spring and again in autumn, but with significant local variation. Two blocks of gorse
in the stand produced only spring seed, another produced seed only in autumn, and an intermediate
produced seed in both seasons. Spring seeding tended to occur on the same plants each year, while
autumn seeding tended to occur on different plants in different years. Seed-fall differed by blocks:
spring-produced seed accumulated under a few bushes with little seed falling in between, while the
heavier autumn seed crop was well distributed. Spring-produced seed was attacked by both agents, with
virtually all seed being destroyed. Autumn-produced seed was attacked only by Cydia, with about 10%
of the seed being destroyed. Insecticide treatment to remove Cydia showed that Exapion was able to
increase its seed destruction in the absence of Cydia. Because spring and autumn produced seed was
attacked differently, variable seeding behaviour requires study over a longer time and in other areas
because of its important implications for biocontrol and land-management practices. 
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Impacts of herbivores are dependent, in part, on the compensatory abilities of their host plants in response
to feeding damage. Predicting how a plant will respond to herbivory is complex, but often related to the
timing and type of herbivory, plant competition, and nutrient availability. The invasive tree Melaleuca
quinquenervia, for instance, is a long-lived perennial that is competitively superior to native vegetation
and occurs in the nutrient-rich wetlands of southern Florida. The introduced weevil Oxyops vitiosa Pascoe
(Coleoptera: Curculionidae) is a host-specific natural enemy of M. quinquenervia and feeds exclusively
on developing foliage at branch apices, which consist of <1% of the plants total biomass. The primary
goal, and therefore the measure of success, for introducing O. vitiosa was to reduce the plant’s reproduc-
tive capacity. When considering the seemingly ideal growing conditions in the weed’s adventive range
and the level of feeding damage, we questioned if the indirect effects of herbivory by O. vitiosa negatively
affects the reproductive potential of M. quinquenervia. When comparing plant reproductive performance
in replicated melaleuca stands, trees incurring four consecutive years of damage by O. vitiosa had a lower
probability of flowering across the entire range of tree sizes evaluated. Assuming tree size is correlated
with age, herbivory also delayed the reproductive maturity of saplings. Similarly, herbivory influenced
biomass allocation, with damaged trees producing more secondary (terminal) branches and fewer fruit
than undamaged trees. In a separate weevil exclusion experiment with uniform tree sizes, a single
herbivory event resulted in an 80% reduction in the number of flowers produced per tree; however, seed
viability (germinability + dormancy) from the few fruits that developed on damaged trees was not


