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Abstract. The effect of starvation on the feeding rate of larval Chaoborus (Diptera. Chaoboridae) was
investigated using Daphnia rosea as prey. The starvation period varied from 12 h to 22 days. The starved
Chaoborus were individually incubated with 10 Daphnia under controlled light and temperature conditions.
Observations were made on prey mortality every 2 h for the first 12 h and once after 24 h. Feeding rates
gradually increased to a maximum between 7—11 days of starvation. After this period, feeding rates declined
to previous low levels. Generally, feeding rates were significantly higher during the first 2 - 4 h of feeding.
Thereafter, feeding rates were lower and exhibited no consistent patterns with length of feeding time.

Introduction

Numerous studies have measured the feeding rate of Chaoborus, both in the laboratory
(Dodson, 1970; Swuste et al., 1973; Fedorenko, 1975; and others) and in situ (Kajak
and Ranke-Rybicka, 1970; Fedorenko, 1975). Factors such as temperature (Fedorenko,
1975), prey size (Swift and Fedorenko, 1975; Vinyard and Menger, 1980), and prey
density (Fedorenko, 1975; Schiemer et al., 1975; Pastorak, 1980; Vinyard and Menger,
1980) have been demonstrated to influence strongly the predation rate of Chaoborus.

However, there is much variation in experimental conditions between investigations.
For example, descriptions of the condition of the Chaoborus larvae at the start of the
experiment vary from 'well fed' (Dodson, 1970), to 'freshly caught' (Fedorenko, 1975),
'caught at 20.00 h' (Schiemer et al., 1975), to 'starved at least 24 h' (Vinyard and
Menger, 1980), and 'starved 7 days' (Swuste et al., 1973). Also, duration of feeding
experiments range from 3 h (Schiemer et al., 1975) and 6 h (Kajak and Ranke-Rybicka,
1970) to the more frequently used 24-h period (Dodson, 1970; Fedorenko, 1975; Vinyard
and Menger, 1980).

In the few studies that have considered the influence of hunger on Chaoborus
(Pastorak, 1980; Smyly, 1980), there is good evidence that feeding rates may increase
as a result of starvation. In this study, we attempt to define more clearly the degree
of dependency of feeding rates of Chaoborus on the length of starvation period.

Chaoborus americanus larvae were collected from a small pond near Durham, New
Hampshire. Larvae of approximately the same size were immediately separated from
the samples and kept in 30 /*m filtered pond water in 1000-ml beakers. For 24 h prior
to the beginning of the starvation period larvae were fed at or above saturation level
prey densities ~ 1000 Daphnia I"1 (Fedorenko, 1973). After pre-feeding, groups of
10 larvae were placed in 200 ml of filtered pond water at 15 ± 1 °C and were starved
for different lengths of time. Light was held constant at 12 /tW cm"2.
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Table II. Analysis of variance of Chaoborus feeding rates (Daphnia Chaoborus'1 2 h~l) during the first
12 h of experiment. Treatment is starvation time in days. Differences in means determined with Duncan's
Multiple Range Test. Means connected by same lines are not significantly different from each other (p <0.05).

Analysis of variance

Source SS DF MS F
Total 2.57 54
Starvation 1.53 10 0.15 7.5 p <0.05
Within 1.05 44 0.02

Treatment 11 7 9 13 5 4 2 3 1/2 22 1
(days)

Mean 0.8667 0.8333 0.6999 0.6334 0.6167 0.5333 0.5333 0.4667 0.4336 0.4 0.3167

and mean body lengths of Daphnia used in the two experiments were not significantly
different. Thus, data from the two experiments were combined for presentation. Dun-
can's Multiple Range test and analysis of variance were performed on the data.

Experiment 1 included starvation periods of 12 h to 4 days and experiment 2 from
2 to 22 days. The 2-day starvation period was repeated in the second experiment. There
were no significant differences (p >0.1) between these two experiments.

A summary of combined data is given in Table I. A comparison of average Daphnia
mortality during the first 12 h was made for all treatments using analysis of variance
(Table II). Although 11-day starved Chaoborus ate the greatest number of Daphnia
during this period, no statistically significant differences were seen among 7, 9 and
11-day starved larvae (p >0.05).

Feeding rates increased gradually with starvation period to a maximum between 7—11
days of starvation and thereafter decreased rapidly to approximately the previous low
levels (Figure 1). A similar pattern was seen in the second 12 h of feeding. However,
predation rates were generally lower during this time, probably caused by the effect
of non-replenishment of prey during this time or to satiation of hunger.

The greatest starvation effects seen in the first 12 h began after one day of starvation
(Figure 1). Heightened feeding rates in the second 12 h occurred after 4 days of star-
vation (Figure 1). This suggests that up to 4 days of starvation, the starvation effect
can be compensated for within the first 12 h of feeding. Since the feeding rate with
no starvation was not measured, it is not known whether the 12 h starvation rates are
above satiation feeding rates.

The results in Table I further indicate the higher rates of feeding (p <0.1 >0.05)
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tent pattern. If the average feeding rate is computed for all starvation periods, excluding
the first 4 h of feeding, no pattern between average feeding rate and starvation time
is seen. These observations indicate that the effect of starvation on the daily food intake
persists only during the first few hours of feeding. However, hunger effects may persist
for several days, at least with preferred prey species (Smyly, 1980).
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