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ABSTRACT

The toxicity of endrin, dieldrin and parathion has been tested against Chrotogonus adults
when used in the form of spray. It is concluded that the toxicity of these insecticides is in-
creased by high temperatures. It is also noted that parathion acts faster at higher temperatures
in comparison to endrin and dieldrin.

The effectiveness of endrin against Dysdercus cingulatus and Chrotogonus trachypterus
adults was determined in relation to both pre.spray and post.spray temperatures. It isfound
that the toxicity of endrin is accelerated with a rise in the post-spray temperatures, The pre-
spray temperatures also accelerate the toxicity, but not to the extent the post-spray tem-
peratures do.

It is well known that temperature exerts a marked influence upon the
toxic action of insecticides. Chevalier (1930), while working with pyrethrum,
and Klinger (1936), with rotenone, observed increased toxicity at lower tem-
peratures. Lindquist et al. (1945) observed that house-flies exposed to DDT
residue are knocked down much quicker at lower temperatures. Potter
and Gillham (1946) found that with some stomach and contact poisons there
is higher mortality at lower temperatures, but in the case of fumigants there
is higher mortality at higher temperatures. Hoffman et al. (1949) concluded
that DDT, methoxychlor and TDE are more effective at lower temperatures,
whereas hexachlorocyclohexane, taxophene and chlordane are more effective
at higher temperatures. Pradhan (1949) observed higher mortalities with
DDT at lower temperatures by spraying, but by contact he observed higher
mortality at higher temperatures. Vinson and Kearns (1952) showed that
DDT was metabolized in Periplaneta at about 15°C. and 25° C. However,
the rate of metabolism was faster at the higher temperature and metabolism
of DDT diminished with the onset of poisoning symptoms at higher tem-
perature. Pruthi (1957), while studying the effect of temperature on the
toxiciby and comparative efficacy of some modern anti-locust insecticides,
concluded that the toxicity of technical BHC and aldrin is increased by
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high temperatures, whether used in the form of dust or spray. Further
investigations have been carried out by the authors on the effect of tem-
perature, constant and variable, on the toxicity of some other organic
insecticides sprayed on the grasshopper Chrotogonus trachypterus and the bug
Dysdercus cingulatus adults, under different pre-spray and post-spray tempera-
tures. They are reported in this paper.

The writers are thankful to Mr. H. R. Pajni, Assistant in the Scheme, for
valuable laboratory assistance in carrying out this research work.

1. UNXDER CONSTANT PRE-SPRAY TEMPERATURE

Adult female Chrotogonus collected from the field were kept in the
laboratory at 68° F. and 59 per cent relative humidity for more than a week
before they were sprayed. Three different post-spray temperatures, 68° F.,
77° F. and 86° F., with 59 per cent relative humidity were tested. The fluctua-
tion of temperature was within + 3°F. Five different experiments were
conducted with each, parathion (technical with 97 per cent purity), dieldrin
(commercial with 100 per cent purity) and endrin (emulsion concentrate with
20 per cent purity). In each experiment 72 insects were used, 6 in a petri
dish, replicated thrice. Controls were kept for all the experiments. After
preliminary trials, such doses as 0-075 per cent parathion and 0-075 per cent
dieldrin and 0-1 per cent endrin were selected which would give a fair amount
of kill within 6 hours and would also show the effect of each post-spray
temperature. Hach petri dish was sprayed with 2-00 c.c. of insecticide under
Potter’s Tower at 15 Ib. pressure. In Table I pooled percentage mortality
at different temperatures for the five experiments with Chrotogonus is given.

TaBre 1

Percentage mortality of Chrotogonus adults after 6 hours

Compound 68° F. 77°F. 86° F.
Parathion .. 27-29, 65-69, 8879
Dieldrin .. 2229, 38-89, 6579,
Endrin .. 24-419, 40-29, 49-99,

The mortality in the checks was negligible.

The results shown in Table I indicate that endrin, dieldrin and parathion
are more toxic at higher temperatures, which are quite in agreement with
those of Hoffman ef al. (1949) and Pruthi (1957). At 68°F. the toxicity
of endrin, dieldrin and parathion was similar, at 77° F. the toxicity of
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parathion was higher in comparison to dieldrin and endrin, and at 86°F.
the toxicity of parathion was much more accelerated than of dieldrin and
endrin. At 86° . dieldrin acted faster than endrin.

2, UNDER DIFFERENT PRE-SPRAY AND POST-SPRAY TEMPERATURES

(@} On Dysdercus cingulatus adults

In the present investigation it was aimed to determine the effect of pre-
and post-spray temperatures on the toxicity of endrin to Dysdercus cingulatus
adults. The adults, reared in the laboratory at 86° F. temperature and 60
per cent relative humidity from nymphs collected in the field, were pre-
conditioned at 76° F., 86° F. and 95° F. for 24 hours prior to spraying, after
which the individuals of each group were kept at 76° F., 86° F. and 95° F.
Endrin (19-57 per cent emulsion concentrate) was diluted with distilled water
to the desired dilution and the checks were sprayed with distilled water.
Each petri dish was sprayed with 2:00 c.c. of 0-1 per cent endrin at 15 Ib.
pressure under Potter’s Tower.

Three experiments were carried out separately with each pre-spray
temperature. In each experiment 72 adults were used, 6 in a petri dish,
replicated thrice. Controls were kept for all the experiments which were also
suitably replicated. After preliminary trials, such doses of 0:1 per cent
endrin were selected as would give a fair amount of kili within 6 hours and
would also show the effect of each temperature. The mortality was recorded
after 6 hours. Humidity was not taken into consideration in all the experi-
ments but it was maintained as uniform as possible (about 60 per cent
relative humidity). In Table IT the pooled percentage mortality for three

experiments is given.
TasiE IT

Percentage mortality of Dysdercus cingulatus adults in relation
to pre- and post-spray temperatures

Pre-spray temperature 76° F. 86° F. 95°F.
Post-spray temperature Percentage mortality
76° F. 44-49, 49:99%, 63-89%,
86°F. 5839, 66-69%, 69-49,
95° F. 66-69% 88-89% 91-6%

The mortality in the checks was negligible.
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(b) On Chrotogonus adults

The Chrotogonus adults collected in the field, kept for at least a week at
68° F. and 59 per cent relative humidity, were pre-conditioned for 24 hours
at 68° F., 77°F. and 86° F. prior to spraying, after which the individuals of
each group were kept at 68°F., 77°F. and 86°F. Three experiments were
conducted with each pre-spray temperature. As in the foregoing experiment,
each petri dish was sprayed with 2-:00 c.c. of 0-1 per cent endrin under Potter’s
Tower at 15 Ib. pressure. 72 adults were used, 6 in a petri dish, replicated
thrice and controls were kept for all the experiments also suitably replicated.
In Table III, the pooled percentage mortality for the three experiments is

given.
TaBre III

Percentage mortality of Chrotogonus adulis in relution
to pre- and post-spray temperatures

/ ‘ :

Pre-spray temperature | 68°F. [ TI°F. 1 86°F.
{ !

Post-spray temperature Percentage mortality

|' !

68° I, | 24-419 i 4029, 49-99%,

77°F. 60-69% 62-4%, 74-9%,

86° F. 91-6% ] 93-09, 98-69,

Abbot’s formula was applied in those cases where there was mortality in
the checks.

Discussions axp CONOLUSIONS

In the experiments conducted endrin definitely shows a higher toxicity
at higher temperature, when used in the form of spray. With a rise of 9° F.
post-spray temperature, the toxic effect of endrin was accelerated and with
further rise of 9° F. the toxicity was much higher. Similarly, pre-spray tem-
perature also accelerated the effect of endrin with the rise in temperature but
not to the extent as did post-spray temperature. The rate of mortality was
generally in proportion to the temperature prevailing at the site of the ex-
periment.

These findings agree in general with those of Guthrie (1950) who found
that in the case of aldrin and dieldrin higher temperatures favoured rather
than depressed their toxic action, and of Pruthi (1957) who concluded that
the toxicity of aldrin, BHC and malathion is increased by high temperatures.
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