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Abundance and diversity of beneficial arthropods
in conventional and “organic” carrot crops in New Zealand
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Abstract Theabundance and ecological diversity
of selected groups of beneficial arthropods were
compared between 16 organic and 17 conventional
carrot (Daucus carota L.) fields in the Manawatu
(North Island) and Canterbury and Nelson (South
Island) areas of New Zealand using a suction
sampler. Organic fields had significantly higher
numbers of Hymenoptera: Parasitica, Staphylinidae
(Coleoptera), and Neuroptera (Hemerobiidae)
compared with conventional fields. Organic fields
also had a significantly more diverse predatory and
parasitic community than did conventional fields,
as measured by the “Sequential Comparison Index”.
The implications of these results for biological
control of pests in conventional and organic crops
are discussed.
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INTRODUCTION

Modern agriculture has often created conditions
favourable for pest populations, but inimical to
those of beneficial arthropods (Vickerman &
Sunderland 1977; Aebischer 1991; Greig-Smith et
al. 1992). Heavy reliance on synthetic insecticides
and herbicides over the last 40 years has been a
significant factor in the decline of some invertebrate
natural enemy populations in agricultural systems
(Croft & Brown 1975; Aebischer 1991). In contrast,
organic farming involves production systems which
avoid or largely exclude the use of synthetic
fertilisers, pesticides, growth regulators, and
livestock feed additives (Lampkin 1990).

It has been established by some authors that
“organic” farming methods can lead to higher
populations and species diversity of beneficial
arthropods (Dritschilo & Wanner 1980; Hokkanen
& Holopainen 1986; Kromp 1989; Booij &
Noorlander 1992; Moreby et al. 1994). The work of
Dritschilo & Wanner (1980), forexample, compared
the abundance and diversity of ground beetles
(Coleoptera: Carabidae) by using pitfall traps on
four pairs of conventional and organic farms in the
United States. All pairs of farms had similar soil
types and cropping histories, but differed in that one
farm in each pair was managed conventionally, the
other organically. Eight hundred and twenty-five
carabid individuals were collected over three
sampling periods, although the bulk of the data was
collected during one period only. Organic farms had
significantly higher numbers of carabid beetles, and
also had about twice the number of carabid species
compared with conventional farms, but the two
farm types had approximately the same level of
community diversity as measured by the Shannon-
Wiener index (Pielou 1969). Kromp (1989) also
studied carabids in relation to organic/conventional
agriculture, and showed that the abundance and






