The Loss of Weight in Insects

ITII. The possibility of diseriminating abnormal pupae of
Dictyoploca japonica BUTLER from normal ones

MINORU OUCHI and MIKIO SUZUKI

INTRODUCTION

When the pupae of Dictyoploca japonica were infected with diseases or exposed to low
relative humidities, some of them showed higher rates of weight loss continuously after a
certain time (Ouchi & Suzuki, 1962, 1964). This fact suggests the possibility of distinguishing
these pupae from normal ones by weighing. If we can apply this weighing method in practice
with considerable accuracy, it would give us much convenience in conducting the experiment.

The present experiments were performed to determine the accuracy of this method. Here,
it must be remembered that diseased pupae change colour sooner or later according to the

species or progress of disease.

MATERIALS AND METHODS

The larvae were devided into the following three groups.

Group I : Egg masses were collected in the field during the first decade of October, 1963,
and kept in a desiccator containing water at a depth of about 2 cm. The lid of the desiccator
was taken off during the egg period in order to maintain a suitable relative humidity. Then
eggs were placed in an insectarium under room conditions until hatching. Larvae were reared
on cherry leaves in a mass of 50 in a carton box (25X30%30cm) during the first- and
second instars, and at the beginning of third instar, each larva was transfered to a high petri
dish and reared under similar conditions until pupation. After pupation, each pupa was kept
in the same dish until emergence under the same conditions as those in the egg period.

Group II: Larvae derived from the egg masses used in group I. They were reared on
cherry leaves in a group of 50 individuals in a carton box. When they reached full maturity,
each larva was transfered to a high petri dish and kept under similar conditions as those for
group .

Group III. : Mature larvae were collected from the sumach tree in the field and each of
them was also treated as same as in group I

As it was thought to be desirable to weigh the pupa shortly before the critical time
(Ouchi & Suzuki, 1962), weighing was made on some pupae at the 9th week after pupation
to inspect the extent of weight loss. Accoraing to the extent of weight loss, each pupa was
weighed twelve weeks after pupation.

* The title is changed from this report.



WK B ENN W E 13

RESULTS AND DISCUSSION

The time of pupation, emergence and the duration of pupal stage are shown in Table 1.
From the figures in Table 1, it is knoun that the weighing preceded the emergence for about

2—4 weeks.

Table 1. Food plants, time of pupation, emergence and
duration of pupal stage.
Species of | No. of Time of Time of Duration of
Group . pupal stage

food plant | larvae pupation emergence (days)

Prunus - Sept. 12~ ~
yedoensis 28 June 6 ~24 Oct. 9 96~120

Prunus o Sept. 19~ ~
yedoensis 29 June 3 ~19 Oct. 7 102~121

Rhus June 22 ~ Sept. 26~ -
Javanica 15 July 8 Oct. 18 92~115

At the time of emergence, adults and pupae were divided into three different types as A,
B and C according to the following definition.

Type A. The nomal adult.

Type B. The deformed adult ; wings were not extended and the abdomen was long and
plump for a long time until after death. It had failed to exuviate the puparium
and to assume the correct posture.

Type C. The dead pupa : death was caused by the infection of disease.

In this experiment, the parasitised pupa was not found. The per cent decrease from initial
weight is shown in Table 2.

Table 2. Percentage weight loss in pupae of type A, B and C
from initial weight at the 12 th week after pupation.
No. of | Percentage weight loss from initial weight
Group | Type | pupae B
used 0 5 10 15 20 25 30 40 50 60 70 80 90
A 14 8 5 0 1
I B 4 1 1 1 1
C 10 2 1 1 1 2 1 1 0 1
A 11 ‘ 3 8
I B 7 3 4
C 11 2 3 1 1 1 0 1 0 O 1 1
A 7 1 6
il B 4 1 1 1 1
C 4 ) 1 0 1 2

As shown in Table 2, the rate of weight loss varied from 5 to 25% in Type A, from 5 to
30% in Type B and from 5 to 90% in Type C.

and C, not all of them exhibited higher rates than that of normal ones.

As for the pupae that belonged to Type B

Consequently, it is
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not possible to distinguish all these pupae from normal ones by weighing only once in pupal

stage.

However, it can be said that the abnormal pupae are those which show relatively

higher rates of weight loss at any time in pupal stage.

The pupae of Type B were found in the previous experiment when they had been kept

under 30°C and 45, 70% r.h. (Ouchi & Suzuki, 1964).

And as some of them also showed

relatively higher rates of weight loss, one of the deleterious effects which gave rise to this

type was attributed to the excessive evaporation.

It is reasonable to think that the pupae of

Type B will increase in a hotter and drier summer.

Figure 1.
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In Type C, those pupae which showed the rates above 40% had changed colour at the

first weighing. Though the species of disease were not identified, they were supposed to be a

virus infection or the white muscardine.

The average daily temperatures and relative humidi-

ties in each interval are shown in Figure 1.

SUMMARY

An investigation was made on the possibility of distinguishing the abnormal pupae from
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normal ones. Pupae used were those pupated from larvae reared under room conditions. Each
pupa was weighed twelve weeks after pupation and the percentage weight loss from initial

weight was calculated. At emergence, insects were divided into three types as A, B and C,
Though
some of the pupae that belonged to Type B and C showed relatively higher rates of weight

representing the normal adult, the deformed adult and the dead pupa respectively.

loss, others did not. So we can not distinguish all the abnormal pupae from normal ones by

weighing. It can be said that those pupae that exhibit relatively higher rates of weight loss at

any time in pupal stage are abnormal.
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