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Biological study on Anthribus niveovariegatus Roelofs,
a predator of the Chinese wax scale, Ericerus
pela Chavannes { Anthribidae, Coleoptera). II

Its development, dormancy and the
effect of host volume upon
the size of this species

Hiroshi Fukuda
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Fig. 3. Relative length of each stage from egg to adult of Amhribus
niveovariegatus Roelofs reared in the Iaboratery.
A: Maximum hatching day of male scales {(6.¥]1). B; Maximum
hatching day of female scales (27. V), E: Egg petiod. 1L: Ist
instar larval period. 2L: 2nd instar larval period. 3L: 3rd
instar larval period. FP: Pupal pericd,
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Fig. 4. Maximum and minimum temperatures recorded in the
laboratory during the period May 1st to June 10th,
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Fig, 5. Relation between the date of oviposition and the durations
of egg, larval and pupal periods (Prepared from Fig. 3.).
A: Egg period, B: 1st instar larval period. C: 2nd instar
larval period, D: 3rd instar larval period. -
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Table 5. Relation between the volume of the scale harbouring

the beetle and the mortality of the beetle in its
dormant period,

Host volume from |Treat- | Test Dead number
which beetle appeared  ment number (- Js.vm. |s1x. lzc-.Xl[. 1011 |21V, | Total
002—004 c.c. a § oot s &8l o i
0.04 0.0 do. a ' oS ! Sl sl ol
su—oman | &[0 | 8| o o 3l 8] i
om—oma | A | 0| 1| o of o gl 12| z
0.26 —0.28 do, a 19 b 5 9 2 ol 21 3
0.30 — 0.34 do. A z A LY LY LS B I B
over 0.35 do. % j _0' _0 _0 _0, __? _0, ..?.
No food is given — 8 0 & 2 —_ - - 8

Where, A : No scale is given after emergence.
B : Several scales are given after emergence.
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Fig. 6. Correlation between the scale volume and its egg contents.
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Fig. 7-A. Effect of host volume upon the size of Anihribus niveovariegatus Roclofs,
A: Width of shoulder B: Length of hind femur
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niveorariegalus Roelofs,
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Résumé

Our knowledge on the insect-feeding habit of the family Anthribidae is
restricted to those of several species of the genera Brachylersus and Anthribus,
both of which have been reared from Lecaniine scales. In the present paper I
gave the results of my studies on the biology of Anthridbus nivecvariegatus
Roclofs which was reared from Evicerus pela Chavannes in Fukuoka, Kyushu,
together with the life-cycle of the latter species. _

As is shown in the Figure 1, the present species has but one generation a
year and spends the summer, autumn and winter seasons in the adult stage
(Fig., D).

The overwintered adult beetle appears and visits the host scales mainly at
the beginning of May for oviposition. After copulation the female deposits her
eggs within the egg chamber of the scales. Oviposition takes place during
May, and most of the eggs are deposited until the middle of May., As in the
cases of many other parasites and predators already pointed out by Clausen
(1940), the feeding of the female beetle at the hole made in the scale by cither
her mandibles or ovipositor is a closely associated habit with her oviposition.
Namely, the female beetle breaks the hardened integument of the scale with
her mandibles, feed at the droplet of liquid which comes from the hole. After
such performance the beetle turns round herself, thrusts her ovipositor into
the hole and through the thin ventral body wall and places her egg within
the egg chamber of the scale (Fig. 2-B). Observation made in the field shows
that among the hosts harbouring beetles’ eggs 72 per cent of the eggs are
deposited by the method mentioned above, while 28 per cent are laid by such
methods as shown in the Figure 2-A and -C. The egg is usually found attach-
ing to the body wall of the host at the point of penetration of the ovipositor.
Laboratory observation on the oviposition (vide Tables 1 and 2) were divided
inlo two classes, viz. each individual heetle of the first class experiments was
pravided with 4 host scales per day and that of the second ones with 10, The
results are as follows. The beetle deposits usually one to three eggs per day.
The total number of cggs deposited by a single female ranges from 10 to 36,
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and there is no significant difference in the total number of deposited cggs
between the two experimental classes mentioned above. The female deposits
usnally one egg in a single host, but sometimes two or more eggs are laid in
one host scale,

Only a single individual of the beetle may develop even in the large host
scale. Therefore, the number of effective eggs which may give rise to the
adult beetles is more significant in the increase of the beetle’s population than
the total number of eggs deposited by the beetle. The frequency of hosts in
which more than two eggs were laid was 15.2 per cent in the first class and
7.5 per cent in the second. From this experiment it may not be difficult to
recognize the tendency that the more the host scales are given daily the fewer
is the case in which more than two eggs of the beetle are deposited or the
more the effective eggs are laid.

As is shown in the Table 4(1-2), the number of eggs deposited by a single
beetle in the field varies with the host density, and the fact that the frequency
of hosts harbouring two or more eggs was lower in the field but higher in
confinement may be regarded as having a close connection with the desiccating
condition of the tissue of the host scales in the field.

Eggs of the scale are necessary to the beetle larvae for their development
to the adult stage. Three larval instars are observed. The larval period
varies with the date of oviposition, and especially the duration of thc third
instar depends considerably upon the hatching state of the male scale eggs.
Emergence of the adult beetles ranges from the beginning of June to that of
the next month, having the peak from the 10th of June to the 2Znd of the
same month.

Newly emerged adult has the habit of feeding all the debris remaining
in the scale body except its own cocoon. Therefore, only one individual of the
beetle emerges from a single scale. Such feeding of the beetle after emer-
gence has close connection with the ability of its hibernation, After getting
a source of energy by feeding, the newly emerged beetles go to hibernation
until the next May (about 10 months without feeding) under the bark of pine,
oak, poplar trees, etc.

The size of the scale less than 02cc scems to affect the growth to the
nortnal size of the beetle.

O
Anthribus nivegvariegatus Roelofs, 1879,

1 : Adult (female), x16. 2 : Pupa, X16. 3 : Third instar larva, x16. 4 : Egg, X384
5 : Escaping holes bored by adult beetles on the prey, Ericerus pela Chavannes.
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