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Abstract Plant volatile cues are considered the main
source of information for ovipositing moths, which use

chemical information to locate and recognize the host

plant. In Europe, two sympatric populations of European
corn borer (ECB; Ostrinia nubilalis, Hübner), the Z and

E-pheromone races, feed mainly on maize and hop or

mugwort, respectively. We studied the mechanisms of
host-plant recognition and fidelity in ECB pheromone races

by testing the attractiveness of host plants to gravid females

in a flight tunnel and by analyzing the volatiles released
from maize, mugwort, and hop during the scotophase,

when the ovipositing flight of the ECB females occurs. In

the wind tunnel bioassay, the Z-race and E-race females
engaged in upwind flight and expressed a strong host

fidelity to their respective main host plants; all three of

these host plants possess distinctive volatile profiles spe-
cific as to blend and ratio. The host plants shared a certain

number of ubiquitous volatiles present in various ratios that

likely constitute a species-specific cue to host-seeking ECB
moths. Our observations therefore suggest that ECB host

fidelity is steered by plant volatiles that are present in
species-specific ratios of ubiquitous volatile organic

compounds.
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Introduction

The European corn borer (ECB; Ostrinia nubilalis Hübner:

Lepidoptera, Crambidae) is a major maize pest in the
northern hemisphere. The species is polyphagous and may

develop on other crops and other herbaceous plants (Lewis

1975) with stems large enough to encompass developing
larvae. Recent studies have indicated that in France the

ECB is composed of two genetically differentiated and

reproductively isolated races (Bethenod et al. 2005; Dop-
man et al. 2010; Malausa et al. 2007a) that are found in

sympatry (Malausa et al. 2007b).

European corn borer sex pheromone is a binary blend of
(Z)-11-tetradecenyl acetate (Z11-14:Ac) and (E)-11-tetra-

decenyl acetate (E11-14:Ac). The so-called Z pheromone

race uses Z11-14:Ac as the major component in a 97:3
ratio, while the E-pheromone race has adopted an inverse

ratio of 4:96 in favor of the E isomer of D11-14:Ac (Klun

et al. 1973; Pelozuelo et al. 2004). In the US, both pher-
omone races occur on maize, and Dopman et al. (2010)

concluded that the reproductive isolation of these races is
nearly complete. In France, genetic and reproductive iso-

lation between ECB pheromone races has been

demonstrated (Malausa et al. 2007a; Pelozuelo et al. 2004),
and specialization to a host plant was also observed for

each pheromone race (Pelozuelo et al. 2004). The E race

develops exclusively on wild native plants such as hop
(Humulus lupulus L.) and mugwort (Artemisia vulgaris L.),

while the Z-race feeds on maize (Zea mays L.). Coloni-

zation of the cultivated host plant must be relatively recent,
since maize has only been cultivated on a large scale in

Europe since the mid-20th century.

Pleiotropy between the host plant and mating choice is
unlikely in moths such as ECB in which mating behavior

does not depend directly on cues from the host plant

E. Leppik ! B. Frérot (&)
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