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Studies on the utilization of natural enemies as “biotic
insecticides.” Effect of physical factors on the
culture of Pseudaphycus malinus Gahan

Hiroshi Kajita
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Number of progeny produced by a single female parasite, number of days
required from egg to adult, sex ratio and mortality in pupal stage at three

different temperatures,

Temperature (°C)

25 l 30
No. of mummies produced by a
single female parasite 4.8 4.4 2.9
No. of parasites emerged from 8.2 9.4 6.5
one mummy : ’ )
No. of progeny produced by a
single female parasite 39.4 4.4 18.9
No. of days required from egg - "
to adult 36.3%3.6 23.641.5 17. 141,
Sex ratio (%) 72.2 82.2 78.5
Mortality in pupal stage (%) 8.1 15.1 30.8
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Number of mummies and progeny produced by a single female parasite
under four different relative humidity conditions,

Relatlve humldlty (% )
41 | ot 74 90
No. of mummies produced by a | .
single female parasite 4.3 i 5.4 7.2 5.2
No. of progeny produced by a
single female parasite 35.3 ‘ 44.3 61.6 48.6
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Emergence of the parasites under three different relative humidity conditions.

Status of the parasites in mummy which failed

Jati T No. of mummies t r
Relative | = No. of 50 ‘which the e B
humidity mumimies arasites All or some pupae | All pupae without No. of
(%) examined | Ie)mer ed with well-developed well-developed mummies
SR IO ik . _wings | wings | examined
31 w0 | 5 27 | 8 [
61 40 17 17 6 23
90 40 ‘ 37 0 3 ‘ 3
W4 . WD MIESMRICH AR T =D D NF O BB R,
Percentage emergence of parasites from mummies under two different
relative humidity conditions.
Relative ! Total number Number of parasites .
humidity 1 of mummies emerged from one Percentagrgtel (;f garasnes
(%) | examined mummy emerge
30 30 6.1 48.5
74 30 12.2 97.9
5 P WRDMHRIMFICE 2R P3P DATITIYFINFLED BIK = 2
~ 3.
Number of mummies produced by a single female parasite under two
different illumination conditions.
. No. of mummies produced by | T-test of significance of
No. of No. O,f ferr}‘xl.e No. of a single female parasite the difference between
experiment parasites eXperiments | ._ SR i -, -——| the numbers in column
pe liberated replicated 8.5 hours illumi- | Constant 4 and those in column 5
S B — nation per day | darkness |°7 PR TR I T
1 1 8 ‘ 4.8 6.4 o. 3<p<o 4
2 1 5 8.6 6.6 0. 01<Cp=<C0.02
3 1 5 5.0 5.4 p>0.5
4 1 5 7.6 14.6 0.001<p=<20.01
S 5 5 1.8 2.9 0.001<p=0. 01
O 10 5 2.6 2.0 0. 4<7p<70.5
7 L0 5 0. ¢ J.0 5
8 50 5 1.0 2.0 ‘
9 100 5 1.4 2.2 J
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Number of alive progeny of parasites in the mummies 25 days after
the exposure of parental parasites to the host under 25°C and dif-

ferent day-length conditions.

Day-length No. of [ No. of alive No. of parasites
in hours experiment parasites in mummy | emerged from one mummy
8 1 0 6.7
2 6] 6.3
3 ] 6
4 0 5
5 0 6.2
12 1 0 3.4
2 0] 2.6
3 o] 3.2
: 4 0 3.6
| 5 0 3.7
W7k KiioFwMeEhkihkIi-2b0 <o AR OIS S b 28237 £ D 4 ulik
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Percentage emergence of parasites from
mummies which were rubbed by several
sheets of paper with the rough surface
to take off cotton-like excreta on the

MR,

surface of mummy.

Time in minutes No. of Percentage of
required for xperiment parasites
rubbing €Xp emerged
0 i 5 98. 1
4 y 5 90.2
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Percentage of parasites emerged from mummies stored at 10°C after the refine-
ment of excreta on the surface of mummy, Developmental stage of the parasites
used in the experiment was 1 day after the formation of mummies,

Time in rlayg requned for storage
Kind of mummy
0 | 15 30 60 90
Untreated 100 1 96 ! 100 ! 60 28
Treated 100 i 56 ‘ 57 ‘ 32 0
B9 E. ABANIT DU ST T =0 D O T O b,
LEmergence of the parasites from mummies artificially punctured,
Puncture made No. of muminies 1 No. of parasites Percentage of parasites
with examined examined emerged
None (Control) 10 116 98.2
needle 10 186 86. 6
Nail 10 184 72.8 *

* 0.001<p<<0.005 (T-test)
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Sta. Bull, No. 770, 58 pp.
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O 25°C, T0~B0 R WIEASHL T % Z. allg. Physiol. 16 : 163-177,
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THhotzhs, 25°C, 17 l,j;;ﬁh 8 IRFIMIIEIE T & (R L of arthropods. Cambridge Univ. Press, 151
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-t Entom. 26 : 1-19.
Summary

To determine physical conditions suitable for the culture of Pseudaphycus malinus Gahan,
the author dealt with mainly the effect of temperature, humidity and light. Most of the exper-
iments were made at the temperature of 25°C.

When the parasites were reared at such three different temperatures as 20°, 25° and 30°C, the
number of progeny produced by a single female parasite was the least at 30°C. There was no
difference in number between the progeny produced at 20°C and that produced at 25°C. It is
impractical to rear the parasite at 20°C because the period to complete one life cycle at 20°C is
far longer than that at 25°C, The longevity of the adult has a close connection with the relative
humidity which is an important physical factor governing the oviposition of this parasite. Ac-
cording to the present study this parasite was severely aflected by the low humidity. The number
of progeny produced by a single parasite was the highest at 74 95 R. H., whereas there was no
difference in the number of progeny between the groups reared at 64% R 1. and that at 90 % R.
H. So far as the author’s experiments are concerned, it is too early to derive a result on
the difference between the progeny reared under the conditions of periodic illumination and
constant darkness, if any. In four cases among nine experiments on the production of mummies
by a single parasite, the parasites produced more mummies under the condition of constant dark-
ness than under that of periodic illumination. And among the other four cases no dilference
could be found between the results obtained from the two different light conditions. There was
one case that the number of mummies produced under the condition of periodic illumination
was larger than that produced under constant darkness. From these data the author came to
the conclusion that a combination of 25°C, 70-80 % R.H. and constant darkness is the best con-
dition for the breeding of the parasite. As the surface of the mummy is covered with the white
cottony excreta, the mummies were apt to become a mass, This makes it difficult for the para-
site to emerge from the mummy. To separate each mummy some masses were put into a glass
cylinder containing several sheets of paper with the rough surface and shaked. When the mum-
mies were shaked rudely, percentage emergence of the parasite was checked by wound of the
mummy,



