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Leaf litter characteristics affect colonisation by stream invertebrates
and growth of Olinga feredayi (Trichoptera: Conoesucidae)
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Abstract The influences of leaf characteristics on
stream invertebrate communities were investigated
to improve the basis for selecting plants for riparian
management to enhance stream invertebrate abun-
dance and biodiversity. Invertebrate colonisation of
leaves of five native and five exotic riparian plants
were compared over 4 months in field experiments
in a New Zealand pasture stream and adjacent chan-
nels, and laboratory experiments were carried out on
the leaf preferences and effects on growth of the
larvae of Olinga feredayi. Plastic strips and leaves
enhanced average invertebrate species richness on
tiles in streamside channels by 35 and 68%, and
density by 50 and 140%, respectively, indicating that
both food and physical habitat contribute to leaf pack
effects of increased invertebrate abundance and spe-
cies richness. Densities of total invertebrates and
collector-browsers on leaf packs after 15 days in the
streamside channels were positively correlated with
leaf % leaching and microbial respiration, and
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negatively correlated with leaf carbon : nitrogen
(C:N) ratio and toughness. Filter-feeding inverte-
brates showed opposite relationships. Growth of O.
Jeredayi larvae on conditioned leaves was negatively
correlated with initial leaf C:N ratio, and positively
correlated with colonisation preferences of larvae
presented with a range of conditioned leaves. These
findings provide improved guidance as to which
riparian plants to select to optimise the benefits of
litter inputs for stream invertebrates.
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INTRODUCTION

Inputs of terrestrial litter to streams provide an im-
portant source of food and habitat for many inverte-
brates in northern temperate forest streams (Kaushik
& Hynes 1971; Anderson & Sedell 1979;
Richardson 1992; Wallace et al. 1997). Leaf litter
inputs can play a significant role in structuring
stream invertebrate communities in stable, retentive
streams, but are less important where frequent flood
disturbance results in low standing stocks of litter
(Winterbourn et al. 1981; Linklater 1995;
Winterbourn 1995; Friberg et al. 1997). Conversion
of native forest to pasture reduces in-stream leaf lit-
ter abundance and diversity in New Zealand streams
(Ryder & Scott 1988; M. Scarsbrook pers. comm.),
and this has been implicated as a factor contribut-
ing to associated changes in stream invertebrate
communities (Harding & Winterbourn 1995; Quinn
et al. 1997; Townsend et al. 1997). Riparian man-
agement guidelines for protecting New Zealand
streams (Collier et al. 1995) recommend planting
riparian trees in pasture to increase the stream sup-
ply of terrestrial organic carbon to streams amongst
other things. However, they provided no specific
guidance as to which riparian plants to select in or-
der to optimise the benefits of litter inputs for stream
invertebrates.






