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Studies on the utilization of natural enemies as ‘“biotic
insecticides.” The low temperature storage of
pupae of Pseudaphycus malinus Gahan

Hiroshi Kajita
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Table 1. Percentage of stored mummies from which the parasites have emerged,

Developmental stage of Temperature Time in days required for storage
parasite at the beginning during storage e R -
of storage ?"C) 0 a0 |' 60 ’ %0
8 ! 10 0 0
Prepupa 10 95 65 15 20
12 (90) | 20--(80) 54703
8 80 | 0 ‘0
Prepupa or pupa 10 80 70 5 E )
12 (80) (190} ! 959
8 a5 ol )
Pupa 10 B0 204+( 5) ¢ 54+( 5) ! Q
12 {75} i 25 ! (8%)

Note : Figure in parenthesis shows percentage of mummies from which the parasiles have

emerged during the cold storage,

Table 2. Time in days required from the exposure of cold stored mummies
to 25°C to the emergence of parasites.

Developmental stage of the Temperature
parasite at the begioning during storage
of storage %’C)
8
Prepupa 10
i2
8
Prepupa or pupa 10
12
8
Pupa 10
12

Time in days required for storage
30 | 60 l S0
1.0 | — —
13.5 | 5.7 14.5
— 13.8 10.0
so | —_——
7.9 i 7.0 |
= | = |_ _
|
4.4 — F
2.0 16.0 | —
—_ | —_ |

Table 3. Stage of the parasites in one mummy that all parasites have died.

Devel ) ! Stage of parasites in one fnummy
evelopmenta } Temperature | . 77 7iOne pupa with wing- .
stage of the ‘ durig s:c‘;lrage Only pupa with iOnly pupa with Is in deveolpmental {ﬁugb;;
parasite at the i g ) wings in devel-|wings well stage and another miesu
beginning of storage | opmental stage 'developed with wings well examined
! . i developed I o
| 8 19 — i 1 I 20
Prepupa i 10 13 1 2 : 16
12 1 3 1 | 5
| ! !
' 8 i 20 —- ! —_ \ 20
Prepupa or pitpa 10 | 15 4 f - 19
12 — - ; 1 1
| 8 18 | i i i 0
Pupa ! 10 ; i | 8 [ L .
| 12 ! — ; — | 3 LT3
1 i R

Note : Figure shows number of mummies,

for 90 days,
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Fig. 1. Morlality shown io probit of the parasites in the mummies
exposed to 25°C aller storage at two different lower tempera-

tures.
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Table 4. Time in days required from the
exposure of cold stored mummies to
25°C to the emergence of parasites,

- Temperature during
Time in days
required for .. Storage (°C) S
storage 8 | 10 | 12
o — 9.1 —
10 10,1 0.2 8.8
20 a9 10.3 10.0
0 6.9 8.3 8.3
40 10.0 S0 6.5
50 10.7 10.8 1.8
60 13.0 10.7 10. 8
70 12.6 15.6 4.5
80 15.0 14,3 5.0
o0 14.0 12.8 4.0
100
110 15.2
120
130
140
150 12.0
160 14.0
170 |
1580 r
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Table 5. Stage of the parasites in one mummy that all parasites have died.
! R Stage of parasites 18 one mummy
Temperature Time in : ! One pupa with

days required

during storage
“C for storage

10-50

60-100
110-150
160-190

10-50

60-100
110-15C
180--190

10

Only pupa with
wings in devel- !
opmental stage

44
74
96
80

2
6l
81
74

Only pupa with | wings in develop-

wings well ! mental stage and
developed ; another with wings
! well developed
5 3
13 ; 0
1 : 2
0 i 0
12 . ]
15 7
13 0
a i 0

Note : Figure shows npumber of mummies,

Table 6. Sex of the parasites emerged from the cold stored mummies.

Temperature during the storage and the sex of the parasiles emerged

3};‘: rE]uir ed from the stored mummies
for storage [ e . [ > T -1 * S
" 'Female " [ Male | Female ° Male | “Female "~ Male
10 130 43 138 75 | 21 9l
20 31 51 133 &0 145 ! 54
30 &0 44 99 41 6l 23
40 1] 6 111 36 53 21
50 20 1 &0 24 8 2
60 2 24 9 4 0 on
70 13 9 15 8 2| 4
80 25 5 23 5 - 9
%0 4 5 20 8 2 !
100 : i _ -
110 ' 40 | 14 :
120 ! 5
130 ; !
140 ,
150 : 1 1 !
160 i 4 4 |
1 |
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Summary

This work was conducted as a part of the preliminary study on the mass culture of Peewd-
aphycus malinus Gahan, an important parasite of Pseudococcus comstocki {(Kuwana), The author dealt
with the low temperature storage of the mummies in wheih the parasites were either in the
prepupal or pupal sltage. The experiments were carried out for the purpose of examining the
developmental stage of the parasite most suitable 1o the low temperature slorage, the period of
the mummies withoul losting the ability to emerge, the period from the exposure of the stored
mummies to the higher temperature of 25°C to the emergence of the parasites from them and the
stage of the parasite having bigh martality in the mummies,

In the first experiment, the mummies which were formed at the temperature of 23°C were
transferred lo the lower temperatures and stored ai 8, 10 and 12°C (= 1°C), separately. Im this
case, the mummies slored at these temperatures were separated by the developmental stage of the
parasite into Lhe fellowing three stages, First stage was | day after the mummies were Tormed;
most of the parasites in the mummies were in the prepupal stage. Second stage was 3 to 4 days
after the mummies were formed; the parasites were either in the prepupal or pupal stage. Third
stage was 8 t0 9 days after the mummies were formed; all parasites were in the pupal stage. In
the second experiment, the mummies which were 1 to 4 days after they were formed were stored
at 8, 10 and 12°C, separalely. The method of this experiment afier the exposure of the murnmies
from the low temperature to 25°C were similar to that mentioned in the first experiment,

As the resull of the first experiment, the per cent of the emergence of the parasites from the
mummies decreased with the length of the storage and also varied with the developmental stage of
the parasites when the exposure of the mummies at the low temperature was started. The highest
per cent of the emergence of the parasites from the mummies stored for 90 days was gained
especially in the mummies which were stored at 10°C 1 day after they were formed. In the second
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experiment, the last emergence of the parasites was confirmed in the mummies stored for 160 days
at 10°C. The period from the exposure of the mummies slored to 25°C to the emergence of the
parasites was between 11 and 16 days, However, even in the mummies stored at 12°C, some parasiles
had emerged during the low temperature storage and the period mentioned above was 4 to 11 days.
The facts that the parasites emerged from the mummies stored for a long period were very
few seem 1o be attributed to the prompt temperature change from the cold storage chamber of
about 10°C to the emergence room of 25°C and the low humidity in the cold storage chamber,



