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TOXICOLOGY OF- INSECTICIDES~—-S’OME RECENT WORK
AT THE T.D.E.L. (S), KANPUR..

By Mr. 8. K Ranganathan, Control- Oﬁicer. 'i‘eehniczl Bevelopmentt
Estabhshment Laboratory’ (Stores), Kanpur.

lntmduction o

1. The chemical control of inseet. pests whether in the field or in’
or in the home is-new an-established - praetice- . in
‘of-the world, and its contribution partieularly to -
the well-being of the human race is an acknowledged fact.  Although
the history of insecticides would seem to date back to about 1000 B.C.
it appears that until the last-few-decades; such-information as was
available was rather empirical and lacked scientific premsmn ‘Often
in the past, the list of quack remedies-azainst insect pests. assumed )
such alarmmg proportion, that the entomoloolsts were often inclined
to be sceptical-about: the eoncept of chemzcal 1nS€CthJ.d€S ‘Happily,
recent developments in the methods of asséssment of “insecticides
have in their turn given fresh impetus to the search for more potent
insecticides in a rational manner and while the: search continues,
confidence in such of them as are now avallable 1s based on sound
scientific knowledge. R :

2. Insecticides are generally -divided mto three classes These

are : (1) Stomach poisons, (2) Contact poisons and 3) Fumigants.
The effect of stomach poisons is- -manifest only when the (rasticat- -
ing) insects swallow them along with their food. Arsenicals, - “flug-
rine compounds, ete., fall in ‘this “category. ' The second class of in=
secticides kill by contact and would appear to be specially-suited for -
insects whose mouth- parts have been transformed-into. a - sucking =
.apparatus. Certain sulphur and copper preparations and natur%

" substances such as fish oils, mineral oils, nicotine (tobacco), pyre-
thrins (pyrethrum), rotenone (from : derris. root), ete.,; are-used - as
contact insecticides. The synthetic insecticides- like DDT (chhloro-
diphenyl-trichloroethane) and “Gammexane” (Benzene hexacblerlde)'
also belong to this class of compounds.  The third group, fumigants,
act in the gaseous state through the respiratory system and - exams-
_ples are hydrocyanic-acid,. carbon disulphide, chlo*‘mated hydro-’
carbons like ethylene dlchlorzde, methylbrormde ete.: :

3. In recent years the study of each of the above three groups of -
- compounds has. constituted a specialised branch in itself, with its ewn
. specific laboratory methods of assay and estimation of toxieity. - At
the Technical Development Laboratory (Storesj ~Kanpur, work thas

now been in progress for the last few years on the methods of appli-
- cation and study of toxieity of various centact mseetiaezdes to” differ- .

‘ent types of insects. - The. “object of the preserit’paper is to' discuss - -
briefiy the principle behind the:toxicological experiments, deseribe
-the methods. of assay and state: sueh eutstamlmg results as have‘*’eeen
.obtained recently, =
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Prmclples of Insecticide Toxicology.

4. Insecticide Toxicology is concerned with th,e study of the
potency of insecticides assessed by means of the reactions it producés
in living insects (Biological assay). Th's takes the form of a quanti-
tative study of different insecticides applied against a single insect

‘.species, or single chemical against difterent species, or a single in-
secticide against a single species with controlled variations of the.
environment.  Such a study_has its impact on the mechanism of
insecticidal action, and opens up problems of fundamental physio-
logical importance but these latter are "less - abvlously _associated
with the needs of economic entomology. It is however well to
stress here that certain aspects of toxicological studies are not
amenable to mathematical precision. Nevertheless the results ob-
tained in these are of conszderable practlcal meortance

5. One type of assay in toxicological work, which has found
wide usage is that dependent upon the,quantal or -all-or-nothing
response. A quantitative measurement of‘ certain : responses,
however desirable it may be is often not practicable,
~ since they do not permlt of any gradatlon They could only be
. expressed as ‘occurring’ or ‘not-occurring’. The most commeon
_ example of this kind of response is death, and in practical toxicology

of insecticides, this is the*only response that often matters. The
s1atistical treatment of quantal assay data is carried out by the
mcthod of Bliss’and is known as Probit Analysis.

6. The Sigmoid Curve.—In any population of insects, given ade-
quate numbers and a graded dosage scale, a large proportlon of the
individuals exhibit susceptibilities to a tox1c substance near to ‘the
. mean response. Nearer either limit of maximum and minimum res-
ponse, the susceptibilities are fewer and fewer. The  distribution
of responses (Sigmoid) is usually skewed with a much wider range
of ‘variation amongst the resistant individuals than among the sus-
ceptible ones. This appearance is due to the arithmetic scale of the
abscissa with the limitation of zero dosage on the susceptible side
and the theoretical possibility of infinite variation on the Tesistant
side. When values along the abscissa are plotted on a logarithmic
scale there is no such limitation on the side of susceptibility and
much of the skew disappears:(Fig. 1 & 2), and the resulting sigmoid
curve is normal. The central part of the curve is nearly straight
but the lower and upper ends tend to become asymptotic with res-
pect to the. limits of toxicity namely zero and ~hundred percent .
mortality. While a curve of this type makes it possible to estimate
the M.L.D. (LD 50) with a fair measure of accuracy, it is generally
entlrely madequate at more extreme values (or mortality).
economic enicmoilogy, it is often of great importance’ to know the
dosage for mortalities in the region of 95 per cent.

7. Probit transformation.—In the probit transformation of
- Bliss 1, it is possible to determine the high percentages of mortality.
In this transformation any point on. the mortality curve less than
100 per cent (95; 99, 99.9): can be compared as accurately as the 50
per cent point if the abscissae are plotted logarithmically and the
ordinates plotted with empirical *probits” derived from certair
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tables of “normal equivalent deviations”. The observed median
mortality is given the value 5.00 in an arbitrary scale, the value in
either direction being calculated in a symmetrical manner. The
value of 5.00 is equated to 0.00 of the usual statistical table of de-
viates to aveid the use of negative values for kills below the median.,
When the probit of the observed mortality is plotted on the ordi- -
~ nate and logarithm of the dosage on the abscissa, a straight line
results which represents the original sigmoid mortality curve (See
Fig. 3). - oo ' .

- 8. A “provisional regression line” is the first estimate of the
transformed dosage-mortality curve, a straight line drawn through
the points without ecalculation. This line may be used as per
method indicated by Bliss! to .initiate the arithmetical process of
estimating a better fitting line (Fig. 3). The empirical probits plot-
ted for a carefully conducted experiment often lie so close .to a-
straight line that there is generally no necessity to improve on the
provisional line. - Only experience of the subject and of the experi-
mental tethnigque used can:be a sound guide in this matter. - The
log LD 50 or 90 or 95 can be directly read from the line.

. 9. Determination of Residual effect—(Persistence).~~Before pro-

ceeding to state examples of utilisation of the above statistical tech-
nique in the interpretation of certain results obtained in the labora-
tory recently, it would be well to refer to a second aspeect of toxico-
logy‘ which may be regarded as complimentary -to the evaluation of
LD 50 or LD 90 of an insecticide. This is concerned with the
assessment of the life of the insecticide (film), on surfaces or what
is generally known as the residual effect of the insecticide. The
méthod of assessment consists in assaying at regular intervals the
toxicity of the insecticidal film. The standard of effectivéness has
- to beé judged in terms of not only the mortality produced but alse -
the period for which the insects were in contact with the insectis
~ cide. Arbitratry standards are possible, but these would naturally
vary from one insect species to another. This type of work would
only involve the tracing of relationship between mortality and the
period of storage of insecticidal film, and vigorous analysis of the
results is neither necessary nor practicable. =~

10. Biological assay~—While chemical and physical reactions
are measurable with a high degree of precision biological reactions,
especially when they involve whole organisms which in themselves
are widely variable, admit of large “errors”. In any one experi-
ment many variable factors may be present. In laboratory work
the variability of each must be reduced as much as possible, Tem-
perature generally plays a large part in influencing the effective- .
ness of insecticides. Humidity is also of importance, but baro-
metric pressure differences are usually disregarded in toxicological
work. Variability in the test insects as a result of stage of deve-
lopment age, etc., should be eliminated. As far as possible, a pure
culture of the test insects should be used. The size of sample
requisite for reliable results depends upon' the experimental plan
and technique but “observed mortalities will fall more and more
closely on a smooth mortality curve as the size of the groups in-
creases”. Special precautions have been taken at the T.D.E.L.S. in
L181Army .
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.the breeding and preparation of the test insects for bio-assay of
insecticides. Details are given below for two 'representative in-
sect species, R L I LS
11. Breediiig of Culex fatigans Wied.—The mosquitoes are-breg -
in a room conditioned at 85 £+ I1°F and 72 &3 per cent RH. To
obviate any vdriation in resistance to insecticides due. -io . genetic
factors, the colony was initially raised from cne egg raft obfained
from a gingle gravid female brought from the field. Egg rafts are .
collected from the breeding cages daily and transferred to cylindri-:
cal ilass dishes, each containing 300 c.c. of tap water. The larvae
oh

hatch 6ut after 30 hrs. and the population 6f the la djusted
to about 300400 in each dish, containing in addition r 015
gm. of powdered brewer’s yeast. After the second larval stage, the *

concentration of the —yeast in_e

] , ach dish is increased to 0.2 gm.,
Additions of yeast to the larval dishes-are made daily. The pupa~
tion cémmences on the eighth day of hatching of the larvae. -The
pupae dre collected every twd hours daily and each two  hourly

collections are placed in suitable cages, The ~adults emerge 36
hours later and are matured for 36 -+ 2 hours longer when the nor- -

~ mal, healthy females are picked out and used as test insétf:ts.‘ ‘

 12. Breeding of Tribolium castaneum Herbst .—The beetles are
- bred ir a conditioned room at a temperature of 77 & 1°F, and 70 -
1 per cent R.H. Sterilised -whole wheat flour . (Atta) passed
through 24 mesh sieve is used as the breeding medium. (i) Main. -
cultures. The cultures are derived from the progeny of a single
female. Adults are kept in breeding jars, oneé hundred in -each,
along with wheat flour and allowed to breed for three weeks, when
they are removed and destroyed. The newly emerged adults are
temoved at fortnightly intervals. A set of main culture is started
--every week from the  emerged bestles. (i} Sub-c¢ultures. Young
beetles 0-2 weeks old are kept in batchés of 500 each in jars con- .
taining wheat flour for 3 weeks and then removed and used for test.

‘Thus at the time of test, the imsects are 3-b weeks old, =~

13. Details o"f' technique using Culex fatigans Wied.—(i) Filter
Paper ttechnique.—The principle of this technique is to make adult

mosquitoes walk on filter paper impregnated with a solution of the: -

insecticide in a high boiling solvent -e.g. liquid paraffin®  ‘What-
man’ filter paper No. 1 is used and the method of impregnation has -
Been standardised to give always a uniform increase in weight so-

that actual weighing is eliminated. 20 insects are eventually con-
fined by means of a glass funnel over the impregnated filter paper

1aid on a glass plate. The insects do not rest on the (inner) sides of
the funnel and the time spent by the insects in flight ag against
resting on the filter paper is insignificant.- The insects are con< .
fined for a predetermined period in accordance with the plan of the
experiment the knock-down hoted and.then removed. The morta~
lity of the exposed insects is recorded after 24 hours. R

(iiy Box technique%—The principle of this technique is to ex~
pose the test insects in a chamber composed of six glass plates
33" X 431" x 1/16”;, the inner surfaces of which had heen’

" treated uniformly with the insecticide. The treatment is carried

~
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out by spraying the requisite qua,ntxty .of .the. insecticide; in solutlon' '
or emulsion state through a Potter’s tower head* into a closed
rectangular chamber and allowing the mist to settle on glass plates
disposed horizontally on the bottom of the chamber Insects two-
- thirds of whose wings had been earlier c11pped under anaesthes1a
»are released into the box made of six glass plates and after a definite
period of exposure are transferred to a Petri. dish,. covered over
with a Iamp chimney, and the ‘mortahty, after 24 hours . recorded.
Controls are run concurrently: Wf 5 rtal ssays This con-.
sisted of exposure of insects (with wings clipped) fo unspraved, :
F plates for the sam:e contact period as in the assay. :

Thls techmque was evolved at the T.D.EL. (8). Kam)ur and“
has been of great ‘use in ectnnatmg ‘the residual eﬁect of msecu-
. cides (vide para. 9 above). R

14. Detnils of technique using Trl’bohum castanehm Herbst-——_
% Batches of 20-50 insects (with suitable number of ‘replicates) are
confined for 24 hours on ‘plates (glass or cement) on which “the in-
secticidal film has been deposited uniformly. At the end of this
-period, the insects are ‘carefully removed and kept in‘small Petri-
dishes with a little wheat Hour. Daily count of mortality upto a-
~period of seven days is generally“made. At the time of every ex-
posure, control assay is carried out on. plates Whlch had recewed, ‘
no treatment. e :
15. Some recent results—A short summary of some of the more
important investigations carried out ‘at the TDEL 3), Kanpur on
mosquitoes and -the stored product pest, Tribolium castaneum‘
Herbét is provided in the Appendix to this paper. It is, ‘Thowever,
intended to draw attention in the body of the paper to.two very
recent investigations that have shown results -of great practwal im="
" portance. These are (i) Reactivation of surfaces treated with DDT’"
‘by storage in a teakwood box. leading tp the discovery of tecto-
quinone as a synergist for DDT and (ii) the effect of pretreatment
on persistence of DDT on ecemeént surfaces. In the first of these two
investigations the test insect was: Culeac fatzgans Wied aad in the
second Tribolium castaneum ‘Herbst. -

16. Reactivation of surfaces treated with DDT by stomge in d
Burma teak box 5 —The genesis of this ' 1nvest1gat10n “was - acet-
dental Durmg early work on.the evaluation of msect1c1des (vide
Appendix) it was noticed that a Burma teak box 127 x 107 x 47
in which glass plates with feeble activity were stored between ex-
posure to mosquitoes had their activity raised = very considerably.
Initial experiments were directed towards the conﬁrmatmn of the
~effect. Table I records the results of a typlcal exoemment carried
‘outin this connection. The technique or assessment was as descmb—
ed in para, 13(11) ah(wn :
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TABLE I

Exposure Tests on Plates treated with DDT eﬁect oj Storage in
Burma Teak Box.

' DDT (‘onconfmuon 35 mg. / sq ft

-

Age of deposit | Contact peerd. Percentage Storage conditions in betv}ean exposures
in days . in minutes mortality*- S
;‘ . EENEE
1 .20 ! 100 Initial exposure. :
15 60 50 Assembled on the bench‘.' L
e 19 60 | - 35 : De.
24 60 100 | In the box. ,
0 | e 30 | Assembeld on the bonch.
40 60 75 | Inthebox. = -
47 60 35 | Assembled on the bench. i
62 L 60 e | - Do
70 66 . : 55 .| In thg’, I}ox.

*Mortality in control in all cases “was zero.

The striking ehhancemeht in the mortality rate of insects when
exposure is carried out on plates after their storage in : the - (Burma-
teak) box will be readily noted.

17. The assessment of llkely causative factors was then under-
taken. Careful experiments showed that light, darkness or humi-~-
dity did not play any role. Boxes of identical dimensions but made
of timbers like (i) Mango (Mangifera mdzca, L.), (ii) Pine (Pinus
longifolia Roxb.), (ili) Shisham (Dalbergia sisso, Roxb) and (iv) C.P.
Teak were tested side by side with the Burma teak box in order to
examine the value of specificity of the reactivating effect in rela-:
tion to these timbers and it was-found that the effect was manifest
- only when the plates were stored in the Burma teak box: A second,
freshly made Burma teak box also showed the effect' thereby prov-
ing that the effect was generally for Burma teak and that it was not
confined to the first box with which experiments had been conduct~
ed. Another striking result in relation to the effect was that the -
latter was completely suppressed if, during storage of the plates, a
continuous stream. of air was. passed through the box. Finally it
was shown that plain untreated plates did not acqulre any toxmlty
as a result of storage in the box.

18. Tectoquinone (B-methyl anthraqumone) A synergist for
"DDT.—With the above results in hand, it was of great interest to
trace the underlying mechanismof activation. A systematic' exami-
nation of the chemical composition of teak was called for. A study
of literature showed that Kafuku and Sebe had isolated from -the
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resin’ of teak (Tectona grandis L.) inter alig tectoquinone m.p. 174-
. 175° and established the identity of this substance with B-methyl
anthraquinone. It was considered of interest to study the capacity
if any possessed by this substance for activating DDT.

19. B-methyl anthraquinone was synthesised in the laboratory.
In the first experiment, parallel toxicity tests with (i) pure pp’ DDT
(ii) DDT containing B-inethyl anthraquinone (5 per cent on the
weight of DDT) and (iii) B-methyl anthraguinone in. requisite
concentrations serving as control for (ii), were carried ‘out againsi
Culex fatigans adult females as per technique - described  in para.
13(i) above. The contact period was 60 minutes. - ‘In all the con-
centrations investigated, B-methyl anthraquinone did not produce
any kill. The dosage-mortality relationship for DDT and DDT
B-methyl - anthraquinone is. -shown in Fig (4). The results show
- very clearly that this quinone has a remarkable synergistic effect
on DDT. The LD 50 for (i) DDT and (ii) DDT 4+ B-methyl anthra-
quinone are 112.2 and 64.6 mg./sq. ft. respectively. -

20. In the second experiment the residual effect of DDT-as in~ -
fluenced by B-methyl anthraquinone was sought to be investigated
(vide technique described in para. 13(ii) above). DDT (58.1 mg./
sq. ft), DDT (in equivalent concentration) + 20 per cent B-methy}
anthraquinone on the weight of DDT and tectoquinone by itself
were examined. The duration of the test was about three weeks

and the contact period was.10 minutes throughout. The quinone by
" itself did not prove toxic at any stage. The results are recorded
graphically for the other two treatments in Fig. (5).. The DDT film
-containing B-methyl anthraquinone loses tcxicity much less rapid-
ly than DDT film alone. A 50 per cent. mortality is maintained by

the former for about tweo weeks whereas the latter fails in this res+
pect in about three days.

21. The practical importance of the above results are far reach-
ing both in relation to Economic Entomology and the study of
mechanism of insecticidal action of DDT. It is intended to study
(1) other quinones, as activators: (2) synergistic action, if any, of
such -quinones on insecticides other than DDT, (3) physicochemical
aspects of activation due possibly to increased cuticular permeabi-
lity, reduction of interfacial tension between the cuticle and the in-
secticide, ete. : : : .

22. The effect of pretreatment on persistence of DDT on
cement surfaces.—In the Appendix *o this paper, attention has been.
drawn to the results obtained with DDT and Gammexane (Benzene
hexachloride) on cement surfaces against Tribolium castaneum .
Herbst. One result which has not been stated there arose out of
an investigation which like the one associated with teak wood box
described earlier had its genesis in an unusual way. In assessing
various concentrations of DDT on cement surfaces, unexpected be-
haviour was shown by certain replicates, and this was ultimately
traced to the fact that the cement blocks used in the evaluation had
been earlier employed for testing camdistemper and camoil paints.
It was considered of interest to investigate the effect of pretreat-
ment separately with (i) linseed oil and (ii) glue/potassium di-
chromate mixture on the toxicity and persistence of DDT films.
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Concurrent work in UK, & -on_the effect of pretreatment of brick
-surfaces with vVarious materials like sodium silicate, gelatm linseed
oil, ete., on the toxicity (and- persistence) of pyrethrms in shell ‘oil
* base has supported the findings at TD E.L. (S) with DDT, in so far '
. as a comparison is possible.

23. Cement blocks were used in the 1nvest1gat10n The rate of
~application of linseed oil and- glue/dichromate mixture (6 per cent -
solution) - were  3.15 gms. and 1.57 - gms./sq. ft. respectively.  The
treatment with the insecticide was carried ‘out on the pretreated
‘surfaces by the mist depesition technique described in para. 13(ii)
" above. Two preparation of DDT, one a solution in Kerosene Grade
41, and the other an oil-water emulsion were used for treatment,’
"The eventual deposit of the insecticide was about the same in both
cases of application viz. 150 mg./sq. ft.  The entemologmal assay
"was carried out as described in para. 14 above. Exposures on plates
were carried out monthly for a total period of 20:months. ,

24. The results are. shown  graphically in. Figs. 69. The
figures represent the average of three: replicates. “In the begmnmg-
all treatments give uniformly high kills but a striking difference is
manifest in later exposures. Even from the first month onwards
a regular decline in potency of surfaces pretreated- with linseed
oil and those not pretreated is observed. In the second month, the -
mortality figures . generally fall below 50 per.cent and in later .
- months a very fast decline is noted,- Furthermore. in the case-of
plates treated with DDT in kerosene solution, the effect of pretreat-
ment with linseed oil would appear to decrease the efficiency of thé
ingecticide particularly in the initial months. = As: ¢ompared to these,
the plates pretreated with glue,/potassxum dichromate mixture gene-
rally maintain a high kill. This effect is ohserved in the case of ~
deposits from both DDT emulsion and solution upto 11 months,
after which the deposits from DDT solution show a sharp fall in
potency (to 20 per cent).. Those from DDT emulsion continue  -to
-.give high kills (at least upto 20 months). Quite apart from the
‘effect of pretreatments. in all cases an effective mortality is:reached
in 3 days after exposure. There is only a slight increase in the inter-
vening period upto 7 days.

= 25. The importance of the resulis is far reachmg and in view
of this, a confirmatory practlcal tr1a1 is -being. started under depot
conditions.

26. Summary.—(i) The principles of insecticide tox1,cology-; are
outlined together with the concept of quantal response in relation:
to insecticides is defined. (ii) The probit transformation of Bliss. is
discussed. (iii) The exacting requirements of the technique of bio-:
assay are pointed out. (iv) The breeding of Culex fatigans Wied,
and Tribolium castaneum Herbst in the_ laboratory for the purpose
of bio-assay of contact insecticides as also -the methods of assay are
described.  (v) The peculiar activating effect possessed by Burma -
teak in actlvatlng DDT surfaces (with feeble activity) is described:
and from this is traced the synergistic action of B-methyl ‘anthra-
~quinone on DDT. (vi) Details of an investigation (using. the red
flour beetle) on the effect of pretreatment of cement surfaces on the
toxicity and residual effect of DDT -are described and it is shown
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that pretreatment with a mixture of glue and diChromafe is“kéf out-
‘standing value in prolonging ‘the residual effect of the insecticide.
(vii) In the appendix to the paper are stated briefly the results ob- -
tained in certain representative. investigations ‘both ‘against Culex
‘fatigans, and Tribolium castanewm.  ~ - - -
References, TR el ~
1. Bliss, C.I. Annals. Appl. Biol., 1935, 22, 134, 307, O
2. Parkin, E.A. and Green, AA, Ibid, 1943, 30, 290.
- 3. Torns, BA. and Callaway, S. Porton Report No. 2727.
4. Newman, J.F,, Aziz, M.A. & Koshi, T. Proc. Ind. Acad. Sei.” -

.8, Aziz, MA;, Koshi, T, and Sankaran, V. Proc. Ind. Acad.
7= 8ete (In Press). S : P

8. Kafuke and Sebe, Bull. Chem. -Soc., Japan 1932, 7, 1141,

7. Organic Synthesis (Coll. Vol. 1), p. 345. L ~

8. Hewlett, P.S. and Parkin, E.A. Annals Appl. Biol., 1947, 34,
224 ; Parkin, E.A. & Hewlett, P.S. Ibid, 1946, 33, 381.

i



184 TOXICOLOGY OF INSECTICIDES—SOME RECENT WORK

/o

.+ ' APPENDIX.

Summary of RepresentativévInvestig,ations on (the 'Storqﬂ

- Products Pest) Tribolium Castaneum, Herbst.

s

Borial Substance tested Results . = Reference to publication
No. i . e :
1| DDT & 666 asdusts .. | (¢) Kaolin-alone has no toxle properties, | Report No. Bio/45/9 and
and works wellas aninertcarrier. Bio/45/28. :
Mixed with: Kaolin in | (#) DDT in concentrations as low as one |“J. 8. I. R. 1945,4, 73,
various percenta g e s. part to 399 parts of Kaolin effects | - ,
: hiindred percent kill at the end of 50
days. ' In practice, one pound of DDT
would treat nearly 20 thousand pounds '
grain debris.
(¢4§) Calendra adults are more susceptible
to DDT. . .
(¢v) Commercial DDT was slightly more
effective than 666 (109,.129, Benzene
Hexachloride) against Tribolium adults
4 during the first month but there was
little difference later. .
¢ | DDT & 666 in Wall | (¢) DDT in an oil-in-water emulsion with | Report N.v. Bio, 45/20 anid
Washes. lime wash is rendered completely in | Bio/45/31.
active. The deposit becomoes in “effect-
tive within a few days, after dpplication.
DDT & 666 mixed with | (4¢) The persistence of the insecticidal effects | J. S. L. R. 1948, 4, 498, .
lime & chalk washes in- of DDT and 666, when aiplied as oil-
varying quantities and in-water emulsions in chalk wash lasted
applied on cement con. for over two months,
orete surfaces.
| (#43) Lime has a_se¥ious adverse effect on 66¢
and toalesser degree on DDT.
s | DDT & 666in glue Wound | {§) The persistence of the insecticidal effi- | Report No. Bie/45'43, .
distempers. cienc}7 of a glue bound distemper, incor- Lo )
- porating DDT or 666 is correlated with
the degres of binding. - .
Distemper  containing | (i{) In equivalent concentrations of crude
whiting or chalk, bar- products, 866 is more effective than
jurh sulphate, hide glue ‘DDT. . .
and potassium dichro- | (iii) The following eoncenttations of DDT
mate, was mixed with & 666 were found effective when mixed
varying concentrations withdistemper({14mg./sq.ft.)
of DDT and 666, DDT 112 mg, /sq. ft
666112 mg./sq. ft. )
886 66 mg. /sq. ft. .
(#v) The insecticidal films were found to.
produce satisfactory kill in the second -
exposure (after 15 days) - !
4 | Gammesxane as smoke | (i) The effective and maximum deposit of | Report No. Bio/45/50,
| from pellets. smoke is on floor, while depggit on
. ceiling and walls ineffective. ~
(¢4) There is rapid loss of insecticids from
the surfaces (nearly 509% in 17 days).-
(1'7) The nature of surface (wood, glass, eto.)
does not make appreciable difference
to the activity of deposits.
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‘Summary of Representative Investlgatlons en (the Stored

Products Pest)

Tribolium Castaneum, Herbst

Berial ]

0.

Substance tesbed

Reslllt

Refarehce to pablication .

DDT as smoke from
¢ Moskil * grenades.

DDT & Gammexsne on
Jute sacking,

Jute sackings treated in
hatching oil storage
with DDT and 666 in
various concentmtwns,

was  tested against
grain pests.
Velsicol—solution .

Solution in toluene in
varying concentrations
teated.

Toxa.phenu as eolutmn
Solution in toluene in

varying concentrations
tested,

(4) f.l;lie deposit consists of liquid droplets;

which crystallize very slowly.

| (i%) The dsposit upon plates exposed verti-

ca]lly is too lxgh?b bo be Q;f pxwl;mad

value. :

($§%) Useful deposl‘b is prodmed .on hmx-
rontal surfaces

(8) Jute sackmg treated with DDT (0-39,)
_inanemulsion was found to produce
1009, kill.
(n) The toxicity of the msecticldal film
persisted overa period.of 14 months.
(#20) A lower concentration of DT on finer
woave of sacking gave; similar kill.as with

2 higher concentration on coarssrweave, |

(v) Gammaxene in concentrations 0-089,
«and0- 05% was. found meﬁ‘ectxve.

(%) In initial stages Velesicol is-a8 effective
88 DDT against Triboliumadulte.

(4%) In residual-effect. DDT pm'ves more
satisfactory t.han Velsicol.-

(4) In initial stages, Toxaphene is as toxic as
DDT against Fribolivm adults. o

(¢%) The residual effect of DDT lm longer
than Toxaphene,

‘Report No, Biof45/43.

The report is under issus,

Test roport is under ‘;ns;u;
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Summary of Representative Investigations on Mosqmtoes.;

e e

(Culex fatlga,ns, Wied)

Substa,nces twted and de{,zuls o

~_Results E

: Reféfﬁﬁcp to pulblication

T e s

Efficioncy ‘of DDT when dis-
solved in Kerosene Grade Il
. and ITL

Efﬂcmncy and resldus.l eﬁ‘ecfts

against mosquitoes. -

l';e!d tm.ls of mdoo! ying
, with DDT emulaie?:a and
Kerosene solutions,

Insecticidsl efficiency of amoke

of DDT.

'

Insecticidal efficiency of smoke

"Veliscol in Toluene uved in vary.

ing oconcentrations on glau
plates. :

Toxaphend in Talnens.used in

varyi eoncemra.ﬁm on .|

glass pl

Kerosene Grade IIIi X Highty toxic to
ntosquitoes, & film on & gldss surface
remaining active as long a8 3
Where as kerosene Grode 1 does n

- any -toxie properties. Fﬁicnency of

e DD 0 kerosene Grade JILis 10 times

h;ghst dum;g the' ﬁrst 15 days than a

similar concentration

Adqueons. emu}slons of DDT were fo\md
DDT applied on glass surfaces |~
" Emulsion 11 mmtmmng groundnut -oil

produces a more setive residue !A‘xan e -

superior to DDT solution in Kerosene.

: one without i,

Treated glass plates which- lose thexr a,ctl-
mﬁyaﬁemmnamioﬂ can bore-activat. -
“od by spraying. with .a.solution of* -

.-groundnut oil. “An- initia} deposit: of

_..Bpraying with oil periodicaily. . .- .-
DDT at 114 mg.lsq £t. appﬁed to the

a1 surfaces: of huts prodnced a

marked decrense in'the indoor® popula:

tion level of Anophieles oulozfacms and |-

CA, Flum;mhs. ILhe - decrease in popu-

"Iation i8 me.mtamed overa pe nod of 4

months,

Very little deposit of DDT was obtamed on
plates hung on:walls and those showed”
~~poor results while plates. kept on the
‘floor and ceiling gave 65 and 559, morta-

lity respectively for 60 mindtes conta,ct .

period.

Plates hung on walls did not get sufficient

doposit of 666 to exercise sifective mor-

tality but platesplaced on floor had in ‘|-

Heavy depositand cantmued to beactive
for a.bom‘. 2 months,

Velsicol proves’ more. toxic than DD'L‘ bo

ks | :

"85 mg./sq. ft. on glass’ surface:which :
normally is inactivated within 3 weeks, |
is kept active for.atleast 3} mont.hs by |

DT m Kero- o

Report No Bio/d5, 27.&
Bio [45[44 " j

-

AReport No\ B10[45[37 &

31014 [4'7 .
Report No. Bio/46/50,-

Repért Mo, Bio/46/50,

Report under fssae, -

‘Culer fatigans W.intheinitialexposures. | * -

" Theresidualeffoct of DD however Jasts.

Ionger but this does not appear to be of
practical importance in view of the low

mortality,
*Texaphene in equal concentration as of

DDT proves less toxic than DDT in the
initial exposures but the residual effect

of Toxaphoxwxs supenor to t.hat ofDD’I

Report enderissas.






