BERFROGRER  BARENE
%5 20 % (2006) 15—24

aHZ v~ b TP REREED ST D R DR

HhEAEE—BR
BERERAEPZHERY AT L%ER, TT770-8502 EETHRE =587 1—1

Effects of interspecific competition on the distribution of larval
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Abstract

Effects of interspecific competition among three species of net-spinning caddisflies on the
distribution of larval population of Cheumatopsyche brevilineata (the smallest species) were
examined for 4 years and the mechanism of their coexistence was considered. At the current
velocity lower than 139.2 cm/s, densities of third, fourth and fifth instar larvae of C brevilineata
and Hydropsyche orientalis (the intermediate-sized species) had very similar relationships with
current velocity to each other. Therefore, the relationship between densities of both species in the
same quadrat (50X50 cm) was positive in scarce years of fifth instar larvae of Stenopsyche
marmorata (the largest species), but dome shaped in their most abundant year. This fact seems to
indicate the exclusion of C. brevilineataby H. orientalis, which is intensified by fifth instar larvae
of S mamorata which narrow nesting sites of both species. Third instar larvae of H. orientalis are
smaller than fifth instar larvae of C brevilineata, whereas the exclusion of the former could not be
detected. In all other combinations of third, fourth and fifth instar of both species, H. orientalis are
larger than C. brevilineata, though only in combinations of the three larval instars of C
brevilineata and fifth instar of H. orientalis, density relationships were dome shaped. Critical
densities over which the exclusion of C. brevilineata occurred were estimated from dome shaped
relationships. In the most abundant year of S. marmorata larvae, 50.1% of C. brevilineata larvae
over second instar were estimated to be under strong pressure of competition with H orientalis.
However, the larval population of C. brevilineata did not significantly decrease in the next year. C.
brevz]jn]eata larvae seem to avoid severe interspecific competition by growing later than A
orientalis.

Keywords: interspecific competition, distribution, exclusion, net-spinning caddisfly, larval instar,
mechanism of coexistence.
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Fig. 1. Relationships between densities of third (L-3), fourth (L-4) and fifth (L-5) instar larvae of C.
brevilineata and H. orientalis and current velocity. Confidence limits show standard errors.
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Fig. 2. Spatial association of C. brevilineata larvae with H. orientalis larvae. In 2004, the correlation
coefficient between densities of both species was significantly positive (r = 0.4626, n = 27, P < 0.05) at the
lower density range (0-89/0.25 i) of H. orientalis larvae, but significantly negative (r = —0.8290, n =9,
P <0.01) at the higher density range (109—330/0.25 ni). Open circles and filled circles show low densities
and high densities of H. orientalis larvae, respectively in 2004. * P < 0.05; ** P < 0.01; *** P < 0.001.
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Table 1. Dry weights of third (L-3), fourth (L-4) and fifth (L-5) instar larvae of C. brevilineata and H.

orientalis. Data are means * 1SE (n = 10).

Species Larval instar _ Dry weight (mg)
C. brevilineata 3 0.068 =+ 0.005
4 0.198 + 0.027
5 0.530 + 0.048
H. orientalis 3 0.253 + 0.021
4 0.867 £ 0.051
5 5.242 * 0.296
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densities of H. orientalislarvae, respectively. * P < 0.05; ** P < 0.01.
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