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ABSTRACT

In 1995, slug damage and numbers of slugs were
estimated in two grass strips and adjacent rape
fields. Investigations began as soon as rape seedlings
emerged and lasted for five weeks. Slug damage to
rape plants 1 m from the grass strips was significantly
higher than at greater distances from the strips.
Deroceras reticulatum was the most abundant slug
species recorded in both grass strips and adjacent
rape fields. Arion lusitanicus and Arion fasciatus
were much less abundant than D. reticulatum. In one
field, D. reticulatum declined steadily with increasing
distance from the grass strips and therefore appeared
to have caused the majority of severe damage to rape
plants close to the strips. This finding was surprising
because until now severe slug damage in oilseed rape
beside semi-natural habitats has been observed only
where A. lusitanicus was abundant.

INTRODUCTION

To counteract the general trend of losses of
natural habitats in the agricultural landscape
(Greaves & Marshall, 1987; Tivy, 1993), differ-
ent types of man-made habitats are established
to enhance the biodiversity of animals and
plants. One type of such semi-natural habitats
are linear structures dominated by grasses,
which are created within fields or at the edges
of fields. Species diversity of ground beetles on
arable land was increased by the creation of
4-5 m wide grassland strips (Pfiffner & Luka,
1996). May, Ewin, Mott, Pack & Russell (1994)
recorded particularly high numbers of epigeal
spiders and beetles in boundary strips domi-
nated by grasses. Kromp & Steinfechner (1992)
found rare species of spiders in grassy field
margins and emphasized the general impor-
tance of grassy margins for nature conserva-
tion. Grassy field boundaries were shown to be
important overwintering refuges for predatory
carabids (Sotherton, 1985; Thomas, 1990).
Some predatory carabid species invaded

adjacent crop areas after overwintering in the
boundaries, which led to increased beetle
densities in the fields in spring of the next year
(Jensen, Dyring, Kristensen, Nielsen & Ras-
mussen, 1989; Thomas, Wratten & Sotherton,
1991).

In contrast to arthropods, there is little
published information on the effects of grass
strips on slug numbers (Speiser & Nieder-
hauser, 1997), and nothing is known about their
damage in adjacent crops. However, previous
research on the impact of slugs on damage to
oilseed rape adjacent to sown wildflower strips,
another type of semi-natural habitat, has shown
that slugs caused severe damage up to 2 m from
the strips (Frank & Friedli, 1997; Frank, 1998).
These investigations further revealed that dam-
age to rape grown beside wildflower strips
could be prevented by broadcasting slug pel-
lets. This paper concentrates on the extent of
damage adjacent to grass strips in rape fields
where no molluscicides were used. Due to the
findings alongside wildflower strips, the present
study of slug numbers and damage was carried
out in crop areas 1, 3 and 5 m from the grass
strips to compare the influence of slug feeding
on rape in areas close to the strips where high
damage was expected and in areas farther from
the strips where it was not expected.

MATERIAL AND METHODS

Study areas

The investigation took place in autumn 1995 on a
farm in Belp, south of Bern, Switzerland. The investi-
gation started as soon as seedlings of oilseed rape (cv.
‘Express’ sown at a rate of 5 kg seed/ha) emerged,
and lasted for five weeks, during the phase when
young rape plants are most vulnerable to slug attack.
Rape was direct-drilled into wheat stubble on 6
September 1995 on two fields with reduced chemical
input (‘integrated production’) with wet gley soil. In
each field, research was made in a crop area of 55 m
length alongside a grass strip. In these study areas no
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molluscicides were applied. The cropped area in field
F1 was 1.3 ha and in field F2 0.8 ha. The grass strips
were 145 m (strip 1) and 110 m (strip 2) long and 1 m
wide. Both grass strips have existed for more than
ten years and were mown once a year at the end of
July. The vegetation cover of both grass strips was
dominated by the grasses Agropyron repens, Arrhen-
atherum elatius, Dactylis glomerata, Festuca pratensis,
Lolium multiflorum, L. perenne, Phleum pratense
and Poa pratensis. Herbs were fairly rare and almost
no broad-leaved herbs occurred in the two grass
strips studied.

Slug sampling

Numbers of slugs were estimated using bait stations
containing wheat bran, cat food and water in a ratio
of 1:1:5 by weight. Each bait station consisted of a
petri dish (140 mm diameter) filled with 20-25 g bait.
In each grass strip, eight petri dishes with bait were
placed 1 m from the edge of the adjacent field. In the
adjacent fields, eight bait stations were located at 1, 3
and 5 m from the grass strips. In each grass strip and
within each distance from the strips, the bait stations
were located 7 m apart. Slug numbers were recorded
weekly on wet evenings. Petri dishes with bait were
placed on the soil surface at dusk; four hours later,
slugs on the dishes were counted and identified to
species. After that, the petri dishes with baits were
removed from the field.

Evaluation of damage

Every day after slug numbers were estimated, slug
damage on rape plants was evaluated using a defolia-
tion index from zero to four: 0 = no damage; 1 =
1-25% defoliation; 2 = 26-50% defoliation; 3 =
51-75% defoliation; 4 = 76-100% defoliation. Slug
damage was evaluated 1, 3 and 5 m from the grass
strips on 5 plants at 10 randomly chosen places. By
the fifth week of the investigation, rape had four to
six true leaves. Means were calculated for each
distance and week. On 23 March 1996, numbers of
rape plants/m? were counted at twelve randomly
chosen places at 1, 3 and 5 m from the grass strips.

Analyses

All data were transformed to square roots to stabilize
the variance; the figures and tables present the actual
data. ANOVA was used to evaluate whether or not
there were significant differences in slug damage,
numbers of plants/m? or numbers of slugs among the
different distances on each date. Tukey’s HSD-test
was used to determine significant differences.

RESULTS

Slug damage

Slug damage in both fields was not significantly
different at different distances from the grass
strips in the first week after emergence of the

rape seedlings (Fig. 1). However, from the
second week onwards slug damage at 1 m
increased distinctly and became significantly
greater there than at 3 and 5 m from the strips
in field F2. In field F1, slug damage was only
significantly greater at 1 m than at the other
distances from the fourth week onwards. After
four weeks, severe defoliation was observed on
rape plants 1 m from the grass strips, with mean
defoliation scores of 2.86 in field F1 and 2.66 in
field F2.

Numbers of rape plants/m? in spring 1996
exhibited a similar pattern to damage on young
rape in autumn 1995. In field F1, mean number
of plants/m? at 1 m from the grass strip (1.83)
was lower than at the same distance in field F2
(6.67), corresponding with the extent of defoli-
ation scores in these crop areas. Numbers of
rape plants at 1 m from the grass strips were
significantly lower than at the other distances
(Table 1). In field F1 significantly more rape
plants were observed at 5 m than at 3 m. In
contrast, in field F2 numbers of rape plants at
3 and 5 m from the grass strip did not differ
significantly. In both fields numbers of rape
plants/m* and defoliation scores from 13
October 1995 on exhibited the same pattern of
significant differences between all distances
from the grass strips (Fig. 1, Table 1).

Numbers of slugs

Three slug species, Deroceras reticulatum
(Miiller), Arion lusitanicus (Mabille) and Arion
fasciatus (Nilsson) were recorded on the bait
stations. D. reticulatum and A. lusitanicus were
almost exclusively adults, whereas only juve-
nile individuals of A. fasciatus were observed.
Both grass strips and adjacent crop areas were
dominated by D. reticulatum (Table 2).

In field F1, numbers of individuals of all
slug species were never significantly different
between the grass strip and the rape areas from
the first to the fifth week of the investigation

Table 1. Numbers of rape plants/m? (Mean * SE)
at different distances from grass strips in spring
1996. Different letters indicate significant differ-
ences within each field (Tukey; P < 0.05).

Distance from

grass strip Field F1 Field F2

m 1.83+ 080a 6.67 = 2.14 a
3m 15,00+ 2.76 b 3150+ 3.67b
5m 29.33+221¢c 36.00* 4.10b
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