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Rearing | Relationships between Sample Size Values of

Tempera- Ingestion (1) and th Student's

ture Growth (B) mature | premat. ?mrg;t. total B
21°C | B=0.602+ 1—0.013-W 50 23 27 90 23,07
2500 ( B=0.580+ 1 —0.018 . W 39 17 25 79 28,11
29°C \ B=0.512- 1-0.023-W | 34 18 37 84 20. 66

Tab. 1 Relationships between Ingestion (I) and Growth (B) in the spiders under three
different temperatures in the laboratory. The ‘W’ in these equations means individual body
weight.
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I .
Rearing Relationships between Sample Size ‘Valut.s of
{Tempera- | Saturated Ingestion (Is) i Student's
ture and Body Weight (W) mature | premat, ?m‘}g;t ‘ total 2
s Is/day j T | |
8°C | Jiohs-—opegwyw | M4 | 5 | 2 | A | 454
pos Is/day ' . ' = |
25°C | =(0.607—0. 330Log W)W 3 b & ' @ | 5 3.306
a 1s da | | | 5 | | == =4
20°C | 2 hso—o.30iLogwyw | 10 5 | 5 | = 3.253
| Mixed Is/day=(0.539—0.285 Log W)W

Tab. 2 Relationships between Saturated Ingestion (Is) and Body Weight (W) in the
spiders under three different temperatures in the laboratory. The constants in these
equations had not any special tendency according to the change in rearing temperature, so
mean values of the each constant were used for the equation to calculate the maximum

growth (the equation at the lowest line).
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SUMMARY

1. For the purpose of obtaining the information on the energy utility efficiency in carnivors,
the amount of ingestion, egg production were investigated at the popultion level in a
funnelweb spider Agelena opuleita, by laboratory experiment and field survey. It was
also studied whether the spiders took enough foods in the field or not.

2. Two field investigation areas (Field A and B) were established in birch and japanese
cypress mixed forest. As there were relatively few trees in Field B, the abundance of
the spiders was about a half that in Field A throughout every season (Fig. 2).

3. The amount of spider ingestion was 5.15 keal/m*/year in Field A, and 2. 02 kcal/m?/year
in Field B (Fig. 10).

4, The amount of spider egg production in Field A was 20.2mg or 180cal, and the ratio
of this value to the annual amount of spider ingestion in Field A was 0.0159%. In
Field B, no egg production was observed. The egg-cocoons sometimes fell into the
litter stratum, and to find these cocoons was very difficult. So the effciency would be
more or less underestimated.

5. The amount of ingestions by the spiders died without reproducing eggs were 219 mg/m?/
year in Field A, and 113 mg/m?/year in Field B, represented by dry weight of fruit
flies. The ratio of these values to the total population ingestion in each Field were
21.4 and 28.1%, respectively.

6. The spiders in the fields grew very slowly as compared with those in laboratory which
were able to take enough food (Fig. 7). The biomass of spiders in both fields were
greatly decreased between August and September, besides the average individual body
weight was rapidly increased at these months (Fig. 8, 9). These phenomena were
tried to be explained as severe competitions for foods among the spiders.
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Fig. 1 Seasonal changes in average temperature in Field A (hollow circles) and B (solid
circles). The average temperature from the spidering period to the oviposition was 23.0°
C in A and 24.47C inB.
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Fig. 2 Scasonal changes in average number of the spiders per sq. meter. Field A: O, B: @
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Fig. 3 Seasonal changes in avarage individual body weight of spiders. Field A : O, B: @.
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Fig. 4 Seasonal changes in relative abundance of foods that were obtained by fly-paper.
Field A: O, B: @.
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Fig. 5 Relationship between the number of flies killed by a spider (F) and the amount of
fly ingested by the spider (I).
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Fig. 6 The changes in maximum growth in a day (hollow circles) and its accumulative
values (solid circles) under 21°C.
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Fig. T Seasonal changes in average individual body weight in Field A (hollow cireles) and
B (solid circles). The observed values in the ficlds were remarkably lower than the values
under the enough food condition which were obtained by the laboratory experiment.
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Fig. 8 Seasonal changes in individual growth, and in total growth, biomass per sq. meter

in Field A. The individual growth and the biomass per sq. meter were in negative cor-
relation each other from August to September,
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Fig. 9 Seasonal changes in individual growth, and in total growth, biomass per sq. meter
in Field B.
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Fig. 10 Seasonal changes in the amount of food ingestion expressed by dry weight of fruit
flies. The suppressions in amount of food ingestion in early June and late August may be
caused by the bad weather and food decrease in these months,
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