
ORIGINAL CONTRIBUTION

Role of olfaction in host plant selection and local adaptation of a
polyphagous herbivore, Eucolaspis



such as Chrysomela lapponica (Coleoptera: Chrysomeli-

dae) (Zvereva et al. 2010) and Agelasa nigriceps

(Coleoptera: Chrysomelidae) (Kohyama et al. 2012).

We are particularly interested in the Eucolaspis sp.

‘Hawkes Bay’ lineage, which infests apple trees and

also occurs on exotic blackberry, linden, white clover,

broad-leaved dock, native manuka and totara trees

and possibly other plant species (Doddala 2012).

Long-term association with a host plant might lead

to stronger preference, through tolerance, detoxifica-

tion and recognition, which can have important

implications for infestation of crop species and other

hosts (Jermy 1984; Mostafa et al. 2011). Some geo-

graphically isolated conspecific populations of Euco-

laspis sp. ‘Hawkes Bay’ persist on different host plants

(apple and blackberry), suggesting local adaptation. It

is not known whether these allopatric conspecific

populations exhibit differences in sensory abilities in

locating and selecting respective host plants. Any such

differences could impact pest control methods such as

behavioural control exploiting host plant stimuli.



Olfactometry

A glass Y-tube (lateral arms 22.2 cm long and 4.5 cm

diameter; central arm 24.2 cm long and 4.5 cm diam-

eter) olfactometer was used for the host plant attrac-





North apple and Waikanae blackberry populations,

respectively, recognized their parental host plant –
but only Waikanae blackberry population showed sta-

tistically significant attraction (Wald v2
(1, N = 60) =

5.2, P =
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were offered at the same time (fig. 2), but were

attracted to each of these plants when offered alone

(fig. 1), indicating that olfactory cues alone could be

insufficient for host preference when otherwise attrac-

tive hosts are present together. On the contrary, the

Waikanae blackberry beetles showed increased attrac-

tion to blackberry over apple (fig. 2), suggesting olfac-

tion alone can lead to host choice of this beetle

population. In some cases, olfactory cues alone may

be insufficient for the insects to select a particular host

plant, in which case other plant cues are used as well.

When additional cues (tactile, gustatory and visual

cues) were available in the feeding bioassays, the

Havelock North apple beetles preferred blackberry

over apple (fig. 3). It is possible, that the beetles, in

addition to plant odours, use either visual cues, as in

pine weevil Hylobius abietis (Bj€orklund et al. 2005) or

contact cues, as in tortoise beetle Cassida canaliculata

(Heisswolf et al. 2007) to select host plants. The accep-

tance or rejection of a host plant upon contact could

depend on differences in leaf morphology and chem-

istry, and the extent of feeding on a particular plant is

largely governed by phagostimulants (carbohydrates,

amino acids and other nutrients) and deterrents (plant

secondary metabolites such as alkaloids) (Bernays and

Chapman 1994). Even though we have not analysed

nutritive composition of blackberry and apple leaves,

blackberry leaves provided a more favourable diet

regime than apple leaves for the bronze beetles as evi-

dent from this study (fig. 3). The intraspecific differ-

ences between populations, as observed in the present

study, are in line with observed behaviour for several

other chrysomelids. For example, the feeding prefer-

ence of willow-feeding leaf beetles, Phratora vitellinae,
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