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Short communication

Coriander (Coriandrum sativum) "companion plants"
can attract hoverflies, and may reduce pest infestation in cabbages
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Abstract Cabbages (Brassica oleracea) were
planted at distances of 0.5-17.6 m from a strip of
coriander {Coriandrum sativum) over the 1997-98
and 1998-99 summer seasons in Wellington, New
Zealand, and over the 1998 summer season in
Omiya, Japan. Numbers of Artogeia rapae eggs,
non-mining caterpillars (mostly A. rapae and larger
Plutella xylostella), aphids (all Aphididae sp.), and
immature syrphids on the cabbages were counted
during the coriander flowering period. Adult
hoverflies above the coriander and cabbage rows
were counted during the same period. In Japan, there
was a negative correlation between the number of
adult hoverflies above the cabbage rows and their
distance from the coriander. Pest infestation or im-
mature hoverfly numbers did not vary significantly
with distance. During the New Zealand 1998-99
season, aphid and caterpillar infestation increased
with distance, but only early in the season. The re-
sults suggest that coriander may attract hoverflies in
large enough numbers to reduce infestation, but
larger-scale studies are necessary to confirm this.
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INTRODUCTION

Hoverflies (Diptera: Syrphidae) are valuable control
agents for aphids (Hickman et al. 1995; White et al.
1995). Two New Zealand species of hoverfly,
Melanostoma fasciatum and Melangyna
novazelandiae, have aphidophagous larvae and are
common on agricultural fields. In Japan there are
over 60 species of aphidophagous Syrphinae in
Saitama Prefecture alone (Tamaki 1997). Both New
Zealand (Miller 1971) and Japanese (Ninomiya
1957; M. C. Morris pers. obs.) Syrphinae feed on
aphids and small caterpillars.

Phaecelia tanecetifolia companion plants in New
Zealand attract hoverflies, which use the flowers as
a pollen resource. The larvae of these hoverflies keep
down infestation by the aphids Brevicoryne
brassicae and Myzus persicae (White et al. 1995).

Coriander (Coriandrum sativum) flowers are also
known to attract adult hoverflies (Lovei et al. 1993),
and in New Zealand C. sativum pollen is consumed
by gravid M. fasciatum (Hickman et al. 1995). Co-
riander flowers in spring and summer in New Zea-
land, which corresponds to the period when cabbage
pest infestation becomes a major problem (Bowie et
al. 1995). These characteristics suggest that corian-
der could be a useful candidate for attracting
hoverflies to control pest infestation, a hypothesis
tested by this study.

MATERIALS AND METHODS

New Zealand
Coriander seeds (Watkins) were sown in a strip
c. 10 cm wide during September 1997 and Septem-
ber 1998, on an organic allotment in Wellington city.
Cabbages (Brassica oleracea; Yates 'Early Ball')
were planted the following October in rows at dis-
tances of 0.5, 1.0, 1.5, 2.0, 2.5, and 3.0 m from the
strip of coriander.
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Each row contained 10 cabbages, planted 0.5 m
apart. A control cabbage row of 10 (1997—98 season)
or 12 (1998-99 season) cabbages was planted 14 m
(1997-98 season) or 12-13.5 m (1998-99 season)
from the coriander strip. The position of the control
and experimental patches in the plot was changed
around for the second year.

Most coriander had started flowering by 1 January
1998, and most had finished by 8 February. Cabbage
plants were sampled 5 times for insects at 1-2-week
intervals over this period. In the second season,
coriander started flowering on 6 January 1999 and
had mostly finished by 24 February. Cabbage plants
were sampled 8 times at weekly intervals during this
period, except for the immature hoverfly counts
which were only sampled on the last three dates.

One plant from the 1.0 m row and the control row
died in 1997, so only nine, cabbages were counted
for these rows for the 1997-98 season. Caterpillars,
cabbage aphids, and immature syrphids on each
cabbage were counted. Counts were not destructive,
so it was not possible to sample right inside the balls
of mature cabbages. All species of caterpillars and
aphids were grouped together. Most caterpillars were
Artogeia rapae, but some diamondback {Plutella
xylostella) caterpillars were also present. Only non-
mining caterpillars were counted, so first instar P.
xylostella would have escaped notice. During the
1998-99 season, adult hoverflies were counted by
walking along the coriander strip and each cabbage
row, and counting the hoverflies seen in 1 min.

Japan
During April 1998, C. sativum seeds were sown
along one side of a 5 x 10 m organic field at Shibaura
Institute of Technology, Omiya campus (Saitama
Prefecture). In May 1998, seven rows of 12 cabbages
were planted 0.6 m apart at distances of 0.6-4.2 m
from the strip of coriander. Cabbages within rows
were 0.6 m from each other. A control cabbage strip
was planted 17.6 m from the coriander strip.

Non-mining caterpillars, immature hoverflies,
and hoverfly adults were counted each week during
the coriander flowering period as described for the
New Zealand experiments.

Statistical analysis
Data on all pest and immature hoverfly counts were
transformed to ln(n + 1) before statistical analysis,
so that they better approximated a normal
distribution. Mean counts and their standard errors
were back transformed to show geometric means
with percentage standard errors.

Regression of transformed insect counts on the
experimental patch with distance and sampling week
was tested. Comparisons between the control and
experimental patches were analysed separately as a
nested general linear model, with cabbage and
sample date as nested variables. Regression of adult
hoverfly numbers with distance from the coriander,
and correlations between pest and immature hoverfly
numbers for each sampling date were also made.

Statistical methods are described in detail by
Snedecor & Cochran (1980). All analyses were
performed using SAS software with significance
levels o f f < 0.05.

RESULTS

New Zealand
During 1997-98 there was no regression or
significant difference in insect counts with distance
from the coriander. The control patch contained
significantly more eggs, caterpillars, and aphids than
the experimental patch but there was no significant
difference for immature hoverfly counts (Table 1).

During 1998-99, caterpillar and aphid infestation
increased significantly with distance (P < 0.01), but
no significant effects were found for eggs or
immature hoverflies. The regression equations were
Y = 0.67D + 0.53S + 1.00 for aphids and Y = 0.22D

Table 1 Geometric mean (with %SEM) number of Artogeia rapae eggs, caterpillars, and immature syrphids on the
experimental and control patches in New Zealand. Probability values indicate significant differences between the two
patches.

Season Patch Artogeia rapae eggs Caterpillars Aphids Immature syrphids

1997-98 control
experiment

3.77 (1.19) P< 0.01
1.49(1.05)

1.70(1.13)P<0.01
1.01 (1.04)

6.97 (1.42) P< 0.01
2.13(1.07)

0.84(1.14)
0.94(1.05)

1998-99 control 0.98 (1.07) P < 0.05 2.25 (1.04) P< 0.05 7.93 (1.13) P< 0.01 1.14 (1.16) P< 0.05
experiment 1.13(1.03) 2.70(1.03) 26.42(1.06) 2.84(1.08)


