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The susceptibility of a normal laboratory strain of the bed bug, Cimez hemipteris Fabriotug

to certain synthetic contact insecticides, viz. dieldrin, diazinon and malathionwesinvedtis - -
" gated in relation to DDT andlindane. The data were subjected to probit analysis, It'wag = =

found that diazinon was the most effective insecticide, as residual films on filter papers, .

and was followed by malathion, lindane and DDT/dieldrin. . It was also found that

O. hemipterus was fairly susceptible to all the insecticides investigated.,

* - Resistance of bed bugs to insecticides, particularly to DDT and BHC, in different
parts-of the world has been reported by several workers (Rao and Halgeri,! Busvine,?
Cwilich ‘et -al,® Brown 4 5 Menon et al,$ Gratz,” Micks,® and Perti and Ranganathan?®).
The susceptibility of resistant strains of bed bugs to several synthetic contact insecticides
has been studied by Busvine,® Burden,lt Logiren et al,'* and Krishnamurthy and
Kalra®. Tt is, however, observed that the susceptibilities are not strictly comparable since
different techniques of assessment have been used by different workers, It appeared of
inteidst, therefore, to study the relative susceptibility to certain synthetic contact insec-
ticides of the species‘of the bed bug, Cimez hemipterus Fabricius, endemic in Kanpur, This
paper presents results on the susceptibility of a normal laboratory strain to dry residues
and oil films of the “insecticides. ’

MATERIALS AND METHODS

Insecticides—The insecticides used in these investigations were: DDT (tech), Lindane
(99 9% r—BHCO), Dieldrin (tech), Diazinon (tech) and Malathion (tech; low odour)
obtained from the trade in India.

Test insects—Susceptible strain of C. ﬁemz'ptems drawn from laboratory cultures was
used. The insects were reared by the method described by Damodar et al 14, Adult bed

bugs, two to three weeks old, fed on rabbit blood, three to four hours prior to the exposure
of the insects to the insecticides, were used in the tests, :

EXPERIMENTAL PROCEDURE

The suscéptibility of C. hemipterus to the various insecticides was investigated on two
types’ of residual films on filter papers. '

Dry residual films—Requisite concentrations of the insecticides were prepared in
acetone. “Whatman’ filter papers (No. 1, 11 cm) were laid flat on pin points and one milli-
litre of the insecticidal solution was delivered on each filter paper with a hypodermic syringe,
The filter papers were then allowed to dry for three hours before exposure of the insects,

.- Ol residual films— Whatman’ filter papers (No. 1, 11 em) were impregnated with the

solutions of the insecticides in BOC white Oil (specific gravity, 0-826) in-varying concentra-

tions. The insecticides completely dissolved in the solvent used. A filter paperwas immersed
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in insecticidal solution for five- minutes and the excess liquid dripped off by suspending the
treated paper, for six minutes, by means of a clip. The treated paper, was subsequently
kept for five minutes, between two doublé layers of untreated filter papers, under four
pound (1-82 kg) weight and hung for three hours, at rosi temperdture, before exposure
of the insects, ~ = o R Do ,
The assessment was broadly. based on World Health Organization!® method for
determining the susceptibility/resistance of bed bugs to ihsecticides. Since the WHO Test
- Kit (1960) provides only papers treatéd with DDT and Dieldrin, residual films of the various
insecticides investigated were prepared in this laboratory, by the methods described above.
Ten adult. bed bugs were.taken in‘a clean round bottom glass tube-(15-cm X-1:5 cm) kept
vertically on a-gtand. A strip (5:0 cm X 2°5-cm) of the treated filter paper, folded longi-
tudinally in the form of ‘Z’, was introduced into the tube which was then loosely plugged
with cotton wool and kept in a dark place. At the end of twenty four hour exposure on the
treated filter paper strip, the insects-were transferred into a clean glass tube provided with a
strip of untreated filter paper, folded in the form of “Z’ as before. Observations on the
mortality were recorded twenty four hours thereafter. The 24 hour exposure period was
used- since- there was ne mortality of insects in the controls, both when the- insécts were
%xposed on untreated filter papers and those treated with the solvent alone. There-were
two. replicates-in. each assay. The temperature and relative humidity during the experi-
ments were 24-5—26-5°C and-75—80 per cent respectively. R :
SRR 'RESULTS AND DISCUSSION : L
[ The results obtained in the various experiments were subjected to probit analysis
Finney,’® and are summarized in Table I and graphically presented in figures 1 and 2.
The relative susceptibility of C. hemipterus to the insecticides has been determined based
on LGy . . . - : . :
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- - Fra. 1 —Succeptibility of O. hemipterus to dry residual films of insecticides.
A = Diazinon; B = Malathion; C = Dieldrin D = Lindane; E = DDT.
:* " The solvent used (Busvine!’, Damodar % al) and the mode of application of an insecti-
eide on insects (Negherbon!®) markedly influence the toxicity of insecticides against
different species of insects. It will be noted from the data in Table I and Figures 1 and 2
that the order of susceptibility of C. hemipterus to various insecticides varies with the type
of residual film of the insecticide. When the insects.were exposed on dry residual films
they were most susceptible to Diazinon followed by Iindane, Malathion, Dieldrin and DDT.
On the oil residual films, however, the insects were observed to be most susceptible to
Malathion followed by Diazinon, Lindane, Dieldrin and DDT.
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Fio. 2—S8usceptibility of C: kemipiéms to oil residual films of insecticides.

A = Diazinon ; B = Malathion ; C'= Dieldrin ; D =

" Lindane; E = DDT,

CECEE S s : C
o z
- {Tanre 2 -
GRADING OF THE SUSCEETIBILITY 9F C. Hemipterus 7o INSEOTICIDEY |
Insecticide . Dry residual ilm  Oil residuadilm - -Total No. of Marks* ¢ = Averaget
- i Y . 1 - . l R
Diazinon { 5 5 10 ! 50
1 s B '

Malathion 4 . 4 8 > 4:0
Lindane 3 -3 6 : 30
DDT P 1 3 I
Dieldrin 1. 3 3 L LB

*Marks obtained on the basis-of LGy, of inkecticides, -

. {Totalnumber of marks divided.by thannmbérﬁfitgehﬁiques employed.



Puatlacad

oy’ |

Daxobar & Perit : Suboiiprtstrtry oy Bin Bues ro-Txszoriotpss N3

Tt wil, however, be observed from the abovs data that C. hemwté?us i fiutﬁ@e@
tlble to all the insecticides investigated. Tl;e results suggest that conmdermg the. texi”e
ﬁazards (Hayesﬂ) sssociated with the use of organophosphorus {nsecticides swoh -as
Diazinon and Malathion, dry residues of the chlorinated hydrocarbon tnsecticides, Lmd@ne,
Dieldrin or DDT may be advantageously used for the control of bed bugs where susceptibla
a rains of the insect-are encountered. The World Health Orgamsation15 has also re-
commended that ‘where resistance to DDT is not encountered, this is the msectfcﬁebf
choice for the control of Cimex sp e

ACKNOWLEDGEMENTS

The authors are thankful to Dr. J. N. Nanda, Director, for interest in the work; to Dr. P. N, Agarwal
for valuable suggestions and to Shri R.K. Tripathi for help in probit analysis. Thanks are’also due to British
Maseum (Natural History), London, for identification of the insect species. ‘

REFERENCES
1. Rao, T. R. & Haroger, A, V., Indian. J. Malariol., 10, 149 (1956).
2. Busving, J. R., Trans. Roy. Soc, Trop, Med. Hyg., 51, 11 (1_957).'
3. CwirioH, R., MER, G G & MzgoN, A, V., Natu}re', 179, 636 (1957).
4. Browrw, A, W, A wid. Hik, Org " Inseatbczdes, (i (1958) -
5 BROWN,A W A, Bull Ent. Soo Amar 7,6 (1961)
6. MeNoON, P. B., Karant, N, D. P. & Narasiuaax, D, Indian, J. Publ. Hlih., 2, 265 (1958).
7. GRATz, N, G., Bull, Wid, Hith. Org., 24, 668 (1961). <
8. Micks, D. W., Bull, Wid. Hlth, Org., 5; 519 (1960).
9, Perrr, S, L. & RANGANATH.Aﬁ', 8. K., Def. Sei, J., 10, 34 (1960).

10, Busviys, J. R., Bull.-Wid. Hith. Org., 19, 1041 (1958), . ..,

11. BurDEN, G. §., “Report on the Seminar on the Susceptibility of Insects to Insectlcldes held® at Panama,
by Wid. Hith. Org., (1958). p. 185, , : o

12. LoorrEx, C. 8., KsuLER, J. C. & Burosw, G. 8., J. Econ. Ent., 51, 241 (19568).
13, KaiSENAMURTHY, B, S. & Katra, R. L.,  Annual Report of Malaria Institute of India”, (1961) p. 69.
14. Damopag, P., War, Y. C. & Prard, 8. L., Indian J. Malariol. 18, 227(1962).

15. Wortp Heavre Oreanigarion, Wid. Hith. Org., Tech. Rep. Ser.; 191 (1960).

16, Fixywy, D. G., “Probit Analysis,” (University: Press, Cambridge), 1952,



i‘“ B »ﬁM?SﬁIAJ-s.VﬁIﬂ ‘14‘,;52311» ed T e o

I}-Jsevmn, . R, Lab: Peacnce, ﬂ, 464 (1952) Y .' e ‘,* IR

18 ]?f;éoll))m,P Dum:,R S. ,Pnnn,s L RANGANATEAN, S K &snv,;smu AS Def S’ov J., 11 52

.

X e -
19 Nlcnmnnon,w 0. nﬂmdbookof Toxlcologyn ygl III Natlona] Academ of Smences Pub mo N
£ Phlla,delphna & London), 1959, : - ( Y llf‘& n,

30 Wu;Y C,, an,s L &~DAMODAB, P Indﬁan J Malarwl, 16, 129 (l o .
21. HavEs, W, J., Ann. Rev. Ent, 5, 379 (1960)‘ 2 - e
e B
° o
- : g [TIEN P . R X
o [ pe PR VL .o T S S .
K5 !
; , . S [



