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SEASONAL CHANGES IN THE AMOUNT OF SYRUP
ABSORPTION BY FORMICA JAPONICA COLONIES

Masaki KoNDOH

In the preceding paper (KONDOH, 1975) it was suggested that the amount of
the syrup absorbed by ant colony is an effective parameter to estimate the worker
population of the colony. This idea should be further supported by following
evidences; that the adequate period for the observation can be determined reasonably,
that the seasonal change in the amount of the syrup absorbed draws a definite
pattern and that this phenomeon is supported by the biological meaning.

For the demonstration of these problems the author examined the seasonal change

in the amount of syrup absorbed by five colonies of Formica japonica MOTSCHULSKY.
MATERIALS AND METHODS

The observation was carried out for five colonies of Formica japonica
MOTSCHULSKY, which settled in the campus of the College, Kodaira, Tokyo from
May to December 1968. Three colonies of them (A, B, and E), seemed smaller,
were in the soil disturbed by the building construction at 1963. The other two
colonies (C and D), seemed larger, were in the soil of undisturbed old farm.

The observation for three days was scheduled every two weeks as a rule, and
attained actually as follows: May 26~28, June 9~11, June 23~25, July 6~8, July
20~24, August 3~5, August 17~19, August 31~September 2, September 15~17,
September 26~28, October 14~16, October 26~28, November 9~11, November 23
~95 and December 7~9. These interval are decided to be out of effects of the
previous observation, especially of the previous feeding.

During the observation 50 percent solution of honey was used for feeding by
the use of the watch glasses and the capirally tubes. The latter is effective to avoid
the evaporation from the syrup. The transparent plastic plates were used as a
rainproof.  The barriers of galvanized iron plate were set and were smeared with
repellent greese to make closed areas. The sea sand was set beneath the iron plate
as an edaphic barrier.

Sometimes the amount of the syrup in the vessel was checked and new syrup
was added in the vacunt vessel. The amount of syrup absorbed was calculated from
the difference of weights for respective observation period. The effect of evaporra-
tion of syrup water was diminished by the use of adequate vessels.

The weight was measured by the balance with the scale of 0. 01g.
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Fig. 1 The seasonal changes in the amount of syrup absorptlon by the five colonies
of Formica japonica for three days of respective observation periods. The
dotted part of histogram shows the range of the estimate.
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OBSERVATIONS

Seasonal change in daily amounts of the absorbed syrup for the observation time
by the respective colonies of Formica japonica, including their estimates, are sum-
merized in Fig. 1. When the feeding site of the Formica japonica were sparse or
vacunt, the workers of Tetramorium caespitum LINNE, Pheidole fervida F. SMITH,
Camponotus japonicus MAYR, Lasius niger LINNE and Paratrechina flavipes F.
SMiTH visited there to feed the syrup. The amount of feeding by Paratrechina
Flavipes was so little to correct the weight of syrup, but those by the other species
were considerable. The question marks in Fig. 1 are the sign of these troubles.
The amount of syrup absorbed by each colony for the first day of the feeding is
so much throughout the year, and the seasonal pattern draws a common characteristic
curve, having nearly constant level respectively from late May to early August,
followed by the ascent to late September and the decent to early December, with
the exception of that of the colony A (Fig. 2). Seasonal pattern in the amount of
the syrup absorbed in the following two days in the feeding period draws a curve

with a peak in early October.
DISCUSSION

From the evidence that the feeding activity of the worker ants is ceased in the
evening twilight on the first day, it is considerable that each colony takes within a
day to fill their all crops with the honey syrup. The facts that the syrup was rest
and the feeding site was occupied by other species mentioned before, will be also an
indication of the plentiful feeding, because the night temperature is not so low to
disturbe their feeding activities in each case. On the second day of feeding the
amount of absorption is so little. From the author’s experience of breeding, it is
clear that the workers of “the out-door type”, termed by KONDOH (1968), are still
in their nest until their crcps become empty. It takes about eight days under the
breeding condition of 20°C. Therefore, the feeding activity of “the out-door type”
workers depends on the condition of their crops, in spite of the food consumption
of “the in-door type” workers or of their broods. On the following days the
amount of the syrup absorption often increases again. This phenomenon corresponds
to increase of the hungry workers of “the out-door typs”.

From such observation it is considered that the process of the syrup absorption
is able to devide ethologically into two phases. One of them is a phase characterized
by the prominent absorption for the first day. The other is one characterized
by the supplemental absorption for the following days. These two phases are
termed here as “initial phase of syrup absorption” and “following phase of syrup
absorption” respectively. The amount of syrup absorbed is, therefore, also devided

into two terms, such as “the initial absorption” and “the following absorption”.
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Fig. 2 Seasonal changes of the amount of syrup termed as “the initial absorption”,
by the colonies of Formica japonica. The ordinate express the ratio to the

maximum amount of syrup absored by respective colony.

“The initial absorption” is able to represent as a function of two variables, that

is,
Initial absorption= F (population size)  F (mean crop capacity)

in which the both variables, such as population size and mean crop capacity, are
fluctuate throughout the year. This is the basic idea to estimate the population size
by using the amount of syrup absorption as a parameter.

“The following absorption” may be corresponding to net consumption of the
syrup by the whole colony members, because this absorption is the supplemental
absorption caused by diminution of stored syrup in the crop. This absorption is
the most important term of the bioeconomy of the colony.

Fig. 2 shows “the inital absorption” in relative ratio to maximum amount for
each colony. From late May to early August, B, C, D and E colonies keep the
nearly constant level of absorption respectively. This suggests that both of the
population size and the mean crop capacity may be constant throughout the season.
From middle August to late September, the curves are ascending. This phenomenon
is corresponding to the appearance of new workers, as reported previously (KONDOH,

1968). From early October to early December, those show a descending curve, with
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a commom tendency as represented an average solid curve for the four colonies.

The decent of “the initial absorption” of the season is mainly corresponding with
the reduction of the crop capacities instead of the development of the fat bodies.
From the report by KONDOH (1968 a), as “the index of corpulency” is constant
during the summer, it is considered that the mean crop capacity is also constant
from late May to late September. So, the change of “initial absorption” during
that period may be resulted from the change of the population size of workers.

Moreover, it is notable that the inversed number of the ratio above may be an
indication of the worker productivity of the colony. Under these assumption, it is

possible to say that the colony B is the most productive one.
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