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Effect of food quality (C :P ratio) and interspecific competition on population growth of
Daphnia galeata and Bosmina fatalis

MING Ruiliang, LIU Rungiang & LIN Qiugi ™
( Department of Ecology, Jinan University, Guangzhou 510632, P.R.China)

Abstract: Competition for food resource is one of the crucial biological interactions in nature. According to the size-efficiency hy-
pothesis, large filter-feeding cladocerans are viewed to be superior to small cladocerans. However, large filter-feeding cladocerans
generally tend to have higher phosphorus content than small cladocerans, and food stoichiometry quality may affect the outcome of
competition among them. We examined the effects of food stoichiometry quality ( different carbon phosphorus ratios (C:P)) and
interspecific competition on the population growth of two common cladocerans species in South China, Daphnia galeata and Bosmi-
na fatalis. D. galeata and B. fatalis were fed saturating concentrations of food ( Chlorella pyrenoidosa, 2 mg C/L) of high P
(C:P=105), medium P (C:P=740), and low P (C:P=2400), and grew alone or together. Peak population densities varied
from 378 to 893 ind. /L and 364 to 2399 ind. /L, and population increase rates varied from 0.11 to 0.14 d™" and 0.09 t0 0.16 d™'
for D. galeata and B. fatalis, respectively. Mean body length varied from 1.53 to 2.50 mm for D. galeata, and 0.25 to 0.35 mm for
B. fatalis. Rate of population increase and mean body length in both species decreased with the increasing of food C :P ratio, re-
gardless of growing alone or together. However, peak population densities in both species were much higher under medium P condi-

tion than those under high and low P conditions, regardless of growing alone or together. In mixed cladoceran cultures, population
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increase rates of D. galeata were not significantly different from those cultured alone, while increase rates of B. fatalis were much
lower than when cultured alone, regardless of the C :P ratio in food. Only under low P condition did the peak densities of D.
galeata tended to be much lower in mixed cladoceran cultures than when cultured alone. For B. fatalis, peak population densities
were much lower in mixed cultures than when cultured alone in medium and low P conditions. Our results suggest that D. galeata is
competitively superior to B. fatalis irrespectively of food C :P ratio when food concentration is high enough for their population
growth.
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Fig.1 Population growth curves of D. galeata and B. fatalis cultured alone or together ( competition) on food
with three different C ;P ratios ( Shown are the mean + standard deviation based on 3 replicates)
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Fig.2 Rate of population increase and peak population densities of D. galeata and

B. fatalis cultured separately or together on food of different qualities (Shown are the

mean + standard deviation based on 3 replicates. For each treatment, data bars carrying

similar letter designations (a, b, ¢ and d) are not statistically significant ( P>0.05, Tukey test) )
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Fig.3 Body length of B. fatalis and D. galeata cultured separately or together on food of

different qualities (Shown are the mean + standard deviation based on 3 replicates. Left panel;

D. galeata, Right panel: B. fatalis. For each treatment, data bars carrying similar letter

designations (a, b, ¢, d and e) are not statistically significant ( P>0.05, Tukey test) )
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Tab.1 Results of two-way analysis of variance performed on the peak population densities and rates of population

increase of D. galeata and B. fatalis cultured separately or together on food of different qualities
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Fig.4 The magnitude of the competition effect on the peak population density and the population growth rate of
competing species on food of different qualities ( For each treatment, data bars carrying similar letter

designations (a and b) are not statistically significant (P>0.05, Tukey test) )
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