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Leaf litter characteristics affect colonisation by stream invertebrates
and growth of Olinga feredayi (Trichoptera: Conoesucidae)
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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.
feredayi 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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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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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. Scarsbrookpers. 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.
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Previous work indicates that several factors influ-
ence invertebrate preferences amongst leaf litter
types. These include rates of microbial activity and
leaf decay, nitrogen (N) content of leaves, and the
presence of physical or chemical deterrents to
herbivory such as a tough cuticle, polyphenolics, and
alkaloids (Kaushik & Hynes 1971; Iversen 1972;
Cummins & Klug 1979; Irons et al. 1988; Lester et
al. 1994). Parkyn & Winterbourn (1997) found that
microbial activity and leaf toughness of leaf litter
were the primary determinants of invertebrate pref-
erence for leaves in a New Zealand stream, rather
than the whether the tree species was native or ex-
otic.

Most research on leaf detritus interactions in
streams has focused on large-particle detritivores
(shredders) but collector-gatherers and scrapers (col-
lectively termed collector-browsers) that typically
dominate New Zealand stream faunas (Quinn &
Hickey 1990; Winterbourn 1995), also consume leaf
litter by browsing on biofilms and soft surface tis-
sue (Kaushik & Hynes 1971; Hanlon 1981).

The aims of this study were: (1) to test whether
leaf litter from a variety of native and exotic plants
commonly found in riparian areas increased inver-
tebrate species richness and abundance at the scale
of the individual stone and to compare effects on
different functional feeding groups in a pasture
stream; (2) to evaluate the role on leaf litter on in-
vertebrate community abundance and species rich-
ness through increased habitat complexity and the
provision of additional food; and (3) to determine the
influence of four leaf characteristics (mass loss by

leaching, toughness, microbial activity, and N con-
tent) on preferences of invertebrates and the growth
of larvae of the caddisfly Olinga feredayi
(Trichoptera: Conoesucidae). To address these aims,
experiments on invertebrate community effects were
carried out using leaves of five native and exotic
riparian plants in field experiments in a pasture
stream and adjacent streamside channels, and labo-
ratory measurements were made on the influence of
these same leaves on Olinga colonisation prefer-
ences and growth. Olinga is the most common shred-
der in the study stream and is frequently the most
abundant shredder in streams throughout New Zea-
land (Quinn & Hickey 1990). Results of related
experiments on the influence of leaf characteristics
on rates of processing (= mass loss) and nutrient
uptake are described in a companion paper (Quinn
et al. 2000).

METHODS

Field experiments
Invertebrate colonisation of packs comprising one of
five native or five exotic leaf types commonly found
in riparian areas (Table 1), or plastic strips, was in-
vestigated in 12, gravel-lined, streamside, flow-
through channels, and the adjacent Mangaotama
Stream (NZMS 260 S14 928777). These species
provided a range of levels of toughness (from frag-
ile black walnut (Juglans nigra), to leathery
rewarewa (Knightia excelsa)), and expected N con-
tent (from N-rich pasture grass (predominantly

Table 1 Summary of leaf types compared in the streamside channels, their origin (N= native, E = exotic), and
litterfali patterns.

Scientific name

Aristotelia serrata

Beilschmiedia tawa
Eucalyptus regnans
Hoheria populnea
Juglans nigra
Knightia excelsa
Melicvtus ramifloris
Lolium perennef
Pinus radiata
Populus x canadensis

Family

Elaeocarpaceae

Lauraceae
Myrtaceae
Malvaceae
Juglandaceae
Proteaceae
Violaceae
Gramineae
Pinaceae
Salicaceae

Common name

wineberry or makomako*

tawa
eucalypt*
hoheria
black walnut
rewarewa*
mahoc
ryegrass*
pine
poplar*

Code

w

t
e
h
bw
r
m
g
pn
PP

Origin and litterfall

N, semi-deciduous; winter,
spring

N, evergreen
E, evergreen
N, evergreen
E, deciduous
N, evergreen
N, evergreen
E, evergreen
E, evergreen
E, autumn deciduous

*Leaf types also compared in the stream.
t Dominant grass species, Agnostis tennis and Poa sp. were subdominants.


