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Population dynamics of the horn faced bee, Osmia cornifrons RADOSZKOWSKI,

with a special reference to the population management.
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Population dynamics of the horn faced bee, Osmia cornifrons
RADOSZKOWSKI, with a special reference to the population management

Masateru YaMaba, Koézdo Kawasaima and  Hirosaku Arzu

Aomori Apple Experiment Station
Kuroishi, Aomor: 036-03, JAPAN

Summary

In a previous paper we reported on the general ecology of Osmia cornifrons and its use as a
pollinator of apple blossoms (YaAMADA et al., 1971) . The present paper dealt with a subject
relating to its multiplication and population maintainance at high Jevel. The 3.0 results were
summarized as follows:

1. The bee distributes throughout Aomori Prefecture. The population was higher in moun-
taineous area than in flat area. A related species 0. fauwrus also had a similar distribution
pattern but it strongly biased to the former habitat. The two species survived successfully in
their nest: more than 92 percent of eggs which were oviposited in trap nest reached adult stage.
Almost the same agents acted upon them as mortality factors. An exception was Monodontomerus
osmiae Kamigo which attacked only 0. cornifrons, Grain mite attacked 0. tawrus less
frequently than 0. cornifrons. BEgg mortality was the highest among total mortality from egg to
adult but more important was the adult mortality with regards the special variation of the total
mortalities.

2. Rate of population increase (no. of adults in the offspring generation ./ no. of released
adulte) varied from orchard to orchard. The rates were largely affected by factors in a reproduc-
tive process. The population multiplied better in a domicile which was placed under the eaves
of a hut than in one placed independently at the center of an orchard.

3.  Presence of flowering plants continuously in time favored a population multiplication.
Thus, the population inereased more successfully in mountainous area with greater diversity than
in flat area with poor diversity due to mono-culture of apple trees. Mortality in the nest was
higher in the former habitat than in the latter. An excessive gain in the former habitat was
achieved mdinly by an increment of female fecundity.

4 . In Aomori Prefecture, insecticide is commonly sprayed 10 days earlier than the initiation
of apple blooming to control leal rollers. Exposure of the bees to harmful insecticide was
successfully avoidable by keeping them at low temperature. This treatment brought nco abnormal
sign to the population and could synchronize {lying activity with blooming period of apple trees.

5. As far as nesting source is supplied abundantly, neither the population increase nor sur-
vival rate was hindered by the size of population in a domicile. Both domiciles with 5360 and
18825 bees produced twice population for the next generation.

6. In the population which was supplied paper straw as the nesting source, the rate of popula-
tion increase fluctuated annually from 0.284 to 2.414. The most important factor for the
fluctuation was the percentage of female establishment at the domicile.

7. The bee established slightly better when each set of domicile was placed at four corners of
a 60 meter square than when a set of domicile placed singly in the orchard. In the former
placement, a few of bees nested in other domiciles than the domicile at which they where originaly

released.
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8 . The bee established more successfully in the domicile with 50 females than in one with 100,

200 or 400 females. Among the latters no difference was observed.

9. A series of comparative tests on the nesting material showed that the paper straw and
i B . . . oL .
I’H‘,(—élbwer‘e of practical use for substitution of natural nesting source. Although the bee showed

some difficulty in recognizing its own nest, this problem was solved by diversilying an external ap-
pearence of each tube. Ilere, paper straw was supplied by the following procedure. Semicircu-
lar grooves were cut in parallel lines in both side of a square board. The paper straws were, than,
placed in the grooves on upper side of the board, the board was piled up to make a brick., A set
of [*3~tel®i3 a bunch of 76 pieces of paper tube with 15 em long and 1.0 mm thick.

10, When the paper straws held in the brick were supplied as nesting source, the bee preferred
the tubes in peripheral parts to those in central part. This biased preferrence was lessened with
black pattern on the face of the brick. Although the nest of paper straw was attacked by
Monodont omerus osmiae Kamigo and Leucospis japonica WALKER, a slight modification decreased
the attack to a practically acceptable level.

1. Painting the entrance of individual tube of B—tel® with various colors increased
acceptability of the bee for the nesting. The tube in the marginal part of a bunch was vulnerable

to the parastism by L. japonica. 'This problem remains unsolved.



