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Abstract

The susceptibility of 16 Brassica genotypes to cabbage stem weevil (Ceutorhynchus pallidactylus
(Mrsh.)) was evaluated in field trials conducted at four sites in north-western Germany in 2006. To
determine morphological plant cues relevant for the oviposition preference of C. pallidactylus various
plant parameters were assessed. The level of plant infestation by C. pallidactylus differed between
the genotypes tested. The number of larvae per plant significantly increased with increasing number
of lateral racemes and increasing number of leaves per main stem. Thus, in addition to secondary
plant compounds of Brassicas, such as glucosinolates, plant morphological parameters can be
assumed to have impact on host finding and acceptance by insect pests on oilseed rape.
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Introduction

The cabbage stem weevil, Ceutorhynchus pallidactylus (Mrsh.) (Col.: Curculionidae), is a major pest
of winter oilseed rape (Brassica napus L.) in Europe (Williams et al., 2010). Following colonization of
the crop in March/April, females feed on leaves and shoots and later deposit their egg batches into
petioles and midribs of leaves during the early bud stage until flowering. On oilseed rape, first and
second instar larvae feed galleries within petioles while third instar larvae bore into the stems, thereby
affecting plant growth and vyield. Host plant resistance could provide an efficient component in
integrated pest management systems (Williams, 2004), however, the susceptibility of oilseed rape
and other brassicaceous genotypes to C. pallidactylus has not yet been studied in greater detail.

To evaluate the susceptibility of selected genotypes of brassicaceous host plants to adult feeding and
oviposition of C. pallidactylus under controlled conditions, specific screening methods have been
established (Eickermann & Ulber, 2010). In field observations, single low cultivars of oilseed rape
(high glucosinolate content, no erucic acid in seeds) showed higher infestations by C. pallidactylus
than double low cultivars (low glucosinolate content, no erucic acid in seeds) (Mréwczynski, 1992).
Significant differences were found between the infestation levels of modern double low lines and
resynthesized rapeseed lines (Brassica rapa x Brassica oleraceae) in field trials (Eickermann et al.,
2007). In addition to chemical plant cues, morphological plant characters might have an influence on
host plant selection and acceptability by C. pallidactylus (Dechert & Ulber, 2004).

The objective of the present study was to evaluate the effect of morphological plant characters on the
susceptibility of various genotypes of B. napus and B. rapa to infestation by C. pallidactylus.

Material and Methods

A total of 16 genotypes (13 cvs of B. napus oilseed rape, two cvs of B. napus fodder rape and one cv
of B. rapa) were evaluated for their susceptibility to adult feeding and oviposition by C. pallidactylus
under conditions of natural infestation. Field trials were conducted in 2004 — 2006 on four
experimental sites in north-western Germany (Goettingen, Hohenlieth, Asendorf and Merklingsen),
arranged in a randomized block design with four replicated plots (12m * 2.5m; 30m? per plot) of each
genotype. The selection of cultivars was aimed to cover a broad spectrum of winter oilseed rape,
fodder rape and winter turnip rape cultivars. The oilseed rape cultivar ‘Express’ was used as a
standard and was also grown around the experimental blocks to avoid edge effects. Plant architecture
(length of main stem, stem-base diameter, number of leaves and lateral racemes on main stem) was
assessed from samples of 20 plants/plot at the end of April. The effect of host plant genotype on the
abundance of stem weevil larvae was determined from samples of 20 plants/plot collected in mid
May, before the larvae started to migrate to soil for pupation. Stems and lateral racemes were cut
longitudinally to collect larvae of stem weevils. All data were subjected to ANOVA by using SPSS®
Version 14.0 for Windows (Chicago, IL, USA); differences between means (p < 0.05) were evaluated
by Tuckey-HSD test. Percentages were transformed by arc-sin-transformation. Regression analyses
were conducted by using Sigma Plot Version 10 (Systat Software, Erkrath, DE).



Results and Discussion

The level of larval infestation, expressed in relation to the standard cv ‘Express’, differed between the
tested genotypes (Fig. 1). The number of C. pallidactylus larvae per plant was reduced by 30% to
50% on B. napus cv 'KWS 6" and 'KWS 9", B. napus fodder rape cv ‘Licapo™ and ‘Emerald’, and on
B. rapa cv ‘Salut’. However, because population densities of C. pallidactylus varied widely between
the four experimental sites, these differences were not statistically significant. Nevertheless, results
obtained from these field experiments were correlated with results of our laboratory screenings
(Eickermann & Ulber, 2010).
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Fig. 1: Infestation of Brassica genotypes by C. pallidactylus larvae (mean +SE) in relation to the
standard cv "‘Express’ (= 100 %) in multi-sited field trials in north-western Germany in 2006.

To identify plant characters that might be responsible for the susceptibility of genotypes to
C. pallidactylus, various plant morphological parameters were examined. The number of eggs and
larvae was found to be significantly correlated to the number of lateral racemes (Fig. 2) and the
number of leaves per main stem (Fig. 3). An increase of either plant parameter resulted in a higher
number of C. pallidactylus larvae per plant. It can be assumed, that higher numbers of lateral racemes
and leaves per plant provide better resources for feeding and oviposition, leading to a higher number
of progeny. A similar effect of plant architecture was found by Nuss (2004). However, the coefficient
of determination (r2) was relatively low for the two plant parameters. This suggests that other plant
factors, such as chemical plant cues, in addition to plant architecture might also impact host plant
selection and oviposition of C. pallidactylus (Giamoustaris & Mithen, 1995; Cook et al., 2006,
Eickermann et al., 2011).
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Fig 2. Relationship between number of eggs and larvae of C. pallidactylus per plant and the number
of lateral racemes per plant (y = -16.126 x + 1.776; n = 64; r° = 0.364; p < 0.0001).
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Fig 3. Relationship between number of eggs and larvae of C. pallidactylus per plant and the number
of leaves per main stem (y = -32.498 x + 2.411; n = 64; r° = 0.244; p < 0.0001).
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