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Abstract

This stedy was designed 0 evaluate the efficacy ol beti-oy Duthn
{Responsar 12.5% S0, against a standard susceptible strain of German covkioa b
flattella gennanica, using three different dosages, at three different |l
times, on two types of surface, parous {mosaic) and non parous L lissed veramn
of tiles),

Uomparison of the results indicated  that,  bet-evfuthmn a1 10 -
atmpim’, has negligent residual activity on both mosae and pliscd conon.
Nles rom one b o weeks, However at 25 a1 mgf, fmddle dosage it on o
it had a reswlual activity for about four weeks, whereas on plivecd corama nle
the residual activity increased to seven, seven and mioe wecks when
cockeoaches were exposed Tor 10, 15 and 20 minuies resprectively. Wlilst bt
cylluthrin at 375 ai. mgim® { highest dosage), had the lengest residuwal acns
o mosale, was active lor six, seven and nine weeks, while on el corau,
les the resslual activity increased slightly o seven, nme amd nue e b
when the aymphae were exposed for 100 15 and 20 nunotes resprecinedy T
resulls of e boeassay st indicate thar 12.5 o e s o b e
resibual sprayme. Apphointwn of Bota-cyButhrn at o tirget dosage
and 375w met showed longer residual deposit efleet i e
Muence these doeapes could be recommended Tor Biglat simed Dcass it e
respreciive |y,

Phis study 15 alsw recomimending o simple device B mwasiones 1l
residual activity ol mseeticides against Glerman cockroach eitlier i Lalwa o,
vr i the field comdimns,
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Introduction

The German cockroach, Blattefla germmamica (L), 15 the most common
houschold pest in the world. The main groups of pesticides available for its
control are the organophosphorus, carbamate, and pyrethroid compounds. Repeated
application for German cockroach control bas resulted in the development of
moderate to high levels of resistance 10 a number of inseclicides. Reported 1o
date are chlorpynifos (9}, bendiocarb (14) and five pyrethroids in different wild
strains (3). Additionally, cross-resistance to a number of nsecticides has also
been reported i a number of wild strains (4,8,10,117.

Most of control methods continue to rely primarily upon  residual
treatment of the infested areas. The length of effective residual lile, depends
lupon several factors, ameng which are: (a) the persistent nature of the active
ingredient in the face of physical environmental factors such as temperature,
maisture or humulity, air currents and light; (b) the formulation applied; (c)
The type of substrate; and (d) the biological factors, such as cockroach activity
patierns (1)

Residual efficacy can be measured by a variety of methods. In o laboratory
study, the residual depusits of 42 compounds against Blattella gemunnica applicd
on 4 types of surlaces were evaluated (7). The residual activity of chlurpyrilos
against B.gemanica was evaluated on a plastic resin lacquer surface in the
laboratory {13). The cockroaches were confined to the test surfaces by Petr dish
lids, and the LT, value was calculated for different days of exposure 1o ihe
treated surfaces. Regarding the repellency properties of different pesticides,
and biolegy and ceology of pests, a number of rescarcher evaluated the residual
deposits of msecticides under simulated houschold conditions, cog. Wwst chamber
i), chotce boxes (2,57 and wall vouls (16),

The mims of this study is measuring the residual efficacy of heta-
eylluthrin as & new pyrethrid inscoticide wsing o simple device aguinst German

cockroach in the laboratory condition.

A device for.., L II..II

Materials and methods

A simple device was used to measure the residual actnvity o
insecticide on different surfaces in a forced contact testing melhod, o
test chamber (Fig 13, The test chamber is made of two pieces ol gliss, vl
cylinder with ar inside diameter of 10 cm and a height of 5 em, and a coven:
plate which fi: .nside the cylinder. In the middle of plate there 15 0 buale 1l
cm diameter) 1o which is fitted a twbe of about 10 em of length. The wbe 15ty
both as a handle, to facilitate the plate mobility inside the cylinder, vr s .
channel to pass (0, gas into the glass cylinder. To ensure that the covering platy
will not squeeze the nymphae during exposure time, three pieces of gliss (ula
spacer) with approximately 0.5 em high were attached under the covering plate.

In order to measure the deposit effect of insecticide on freated
surfaces, the (ollowing procedure should be utilized. (a) Place the sl
cylinder on the treated surface. (b) Introduce the cockroaches mto the gl
cylinder, (¢} Insert the plate into cylinder. (d) Leave the cockroaches b
measurcd cxposure time. (e) Anaesthetize the cockroaches by passing ©03. throush
the tube, and transfer them o a rearing glass jar, (0 Record the mortadiy ot
a 24 hour holding period.

According to the above method, the residual activity ol botia-oy Ouibam
{Responsar 12.5% SU°) was determined on mosaic (30 x 3 cm). and ghised coramn
tile { 15 % 15 cm) as porows amd non-porous subsirates respectivels Thoes
substrates are commonly used in kilchens, bathrooms, restaurants and
facilitics. The swrfaces were treated with 10 ml of a konown wveluo
formulation of beta-cyfluthrin in waler, by means of a pipet, onte subsarae o
the rate of O (water), 12,5, 25 aml 37.5 a0 mgdm®. Each mesare was dovided e
four egual sectors (15 x 15 emd suttable for four dndividual boeasan less
Buassay tests were carried out at three dilferent exposure times (UL 15 ol i
minutes) agamst 2-4 day old ol Tirst nymphae of German cockroacl, at sweck i
intervals Tor coch dosage. The nymphae Tor boassay tests were poovnded foan o
stanclard  susceptible strain ol Genman cockroach which masintonad we o
mseclary, withuut any  exposure o nsecticides for al least T8 years. Awach

expusere ume, about 40 adults representing, four mdividual rephcies o T
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adults were tested, Al the end of the exposure time, the adulls were trunslerral
ity o reanng glass jar, and supplied with a water vial, dry dog chow and dry
brewd, and wnder a photoperiod of 12:12 (LD at 26 + 2 O and RH of 50 + 5.
Murtality was counted after 24 hours holding time. In this assay the effective
restdual  activity of  insecticide was  caleulated  based on the  decrease ol

mortality of German cockroach from 100% o 50-35% during the course ol study,
Y 5 ¥

Hesults and discussion

The efficacy of beta-cyiluthrin was evaluated | agamst a susceptible
strann of German cockroach, using three different parameters, ic., three dosages
CEES0 25 and 375 ad. mg/my at three different exposure tmes (10,1520
minntes), on fwo surface (moswe |, and plaved ceramic tiles),

Comparisons of the result of bio-assay contact mortality wsts  mdicated
that, beta-cyfluthrin at 12,5 ai. mg/m? ilhe lower dosage, recommended for light
mvction by manufacturer), has neghgible residual activity on both mosaic and
dlased coramic tiles. On the plaved coramic tiles, the mortality dropped shaply
Fron TOEFSG o about 307 twe weeks alter sprayving, when the nvmphac were exposed 1o
mosaie aad glaved ceramic tiles Tor 20 minutes respectively (sec table 1)

Beta-cyNuthrin at 25 a0 mg/m’ (muddle dosage), on mosaic, did not showed
any remarkable differences in residual activities, when the nymphac were exposed
tor 10, 15 and 20 munutes, e the morality gradually decreased Trom 1O0% 10
whout 50-70% on week four. In contrast on glazed ceramic tiles, beta-cylluthrn
had a higher residual activity at 10 and 15 and 20 minutes of exposure time, the
e libies decrcased from TO0% 1o about S0% afler seven, seven and nine wecks of
spraving respoechively,

Beta-cylluthrin at 375 a1 mg/m® { higher dosage), had e longest
resslual actvity, Ol both mosioe and tles, the mortality pradually decrease
Prowns FOERG o ahout S0%, adler six, seven and nme weeks of sprayang, when the

nymphae were exposcd W inscctcide Tor 10,15 and 20 minutes respectively

A duvice M

i ‘ompanison of the result of bio-assay tests using three dosiges vl b b
eyfluthrin at three  different exposure times on lwo surfies g
susceptible strain of German cockroach, indicated that, 12.5 ail mg/m s o o
fur any residual spraying. However the 25 and 37.5 a. mgim® dosages, could be
the recommended dosages for German cockroach control in light and heavy mdesid
areas respectively. These studies also indicated that 20 mHnules exposure o
gave more reliable results than the shorter exposure time used. Therelore 20
minutes could be the recommended exposure time for evaluating the resufual
activily ol beta-cylluthrin in any comparative study on dilferent surthees
more detals see table)

The effect of substrates on the residual activity of cylluthrm (20 Wi
and fenvalerate (0.5% ECY against adult male German cockroaches was studiesd iy
Rust vnpubl, 1995, He showed that on glazed ceramic Nles, at L, lewel
cyfluthrin (312 a1 mgim® ) had the residual activily for 84 dovs, when the
cockroaches were exposed for 30 minutes.

World Hlesith Organization has a standard methoed Tor delermubien o
residual actvity of insecticide on different walling metcrals wee
comical chamber for adult of mosquitoes (17,18). There s a lack of any =l
method for such study against crawling insect, This study e recommendae:
simple method for measuring the residual activity of msa.'uh};-icl-.:.-. gl Gl

cockroach either in the laboratory or in the field conditions.
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Table I- Residual eflicacy ol beta-cvlluthrin {12.53% 5C) on mosaic {porous) and

glaged  ceramic

Blatrella gemanica.

tiles { non - porous ) against a susceplible stramn ol
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Phe figures in brackets represent the aumber of cockroaches tested.

A device for...

w5 cn--

Fig. 1- The bio-assay test chamber for measurment of the residual deposit: ol

beta- cyfluthrin on different surfaces
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Fig 2- Efficacy of beta-cyfluthrin 12.5%, SC at 37.5 a.j mg/m’ at different

exposure limes against German cockroach



Ladoanr I

Efficacy of Responsar (12 SC) at 25 a.i

mg/sqm on porous surfaces
against German cockrogch

Eficacy of Responsar {12 SC) at 37.5 a.i
mg/sqm on porous surfaces
against German cockroach
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Fig 3- Efficacy of beta-cyfluthrin 12.5% SC at 37.5 a.i mg/m®, on porous

surfaces gainst German cockroach
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Fig 4- Efficacy of beta-cyfluthrin 12.5% SC at 25 a.i mg/m?, on porous surfaces

against German cockroach
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German german cockroach.

Efficacy of Responsar {12 SC) at 25 a.i
mg/m2 on non-porous surfaces, against

Fig 5- Efficacy of beta-cyfluthrin 12.5% SC at 25 a.i mg/m®, on non-porous

sufaces, against German cockroach,

References

L.

Braness, G.A, and Bennett, G.W. {1990): Residual effectivencss of insecticides
for control of German cockroaches (Dictyoptera: Blaitellidac) in food-handling:
establishments. J. Econ, Entomol. 83, 1907-1911.

. Burden, G.S and Eastin, J.L. (1960): Laboratory evaluation of cockroach

repellents. Pest Contr. 48 (11), 22-24.

- Cochran, D.G. (1989): Monitoring for insecticide resistance in field -

collected strains of the German cockroach {Dictyoptera: Blattellidae). 1 Iicon
Entomol, 82: 336-341,

- Collins, W.J. (1973); German cockroach resistance. 1. Resistance to diazinon

includes cross-resistance to DDT, pyrethrin, and propoxur in a laboratory
colony. I. Econ. Entomol. 66:44-47,

- Ebeling, W., wanger, R.E and Reierson, TLA. (1966): Influcnce of repellency

on the efficacy of Blatticides, 1. Learned modification of behavior of the
German cockreack. I Econ. Entomol. 59, 1374-1388.

- Flynn, AD. and Schoof, HF. (1966a); A simulated-field method of testing,

residual insecticide deposits against cockroaches. I Fcon. Entomol, 56 1100
113,

- Flynn, A.D. and Schoof, HF. (1966b); Evaluation of various toxicant as

residues ngainst Blattella germanica (1) 1. Feon. Fatomol, S6: 12701274,



Fadonni I8

&. Heuvel, M.J Van den, and Cochran, D.G. (1965); Cross resistance io
organophosphorus compounds in malathion and diazinon-resistant strains of
Hladtella permanica, Thid. 58:872-874.

“. Koehler, P.G. and Patterson, 8. (1988): Suppression of German cockroach
{Orthoptera: Blattellidae) population with cypermethrin, and two chlorpyrifos
formulations. ). Econ. Entomol. 81: 845-849,

10, Ladonni, H. (1993): Susceptibility of Biattella germanica to  different
insecticides in different hospital in Tehran-Tran. J. of Fnt Soc. of Iran.
Vol. 12 & 13, March, 1993,

11 Ledooni, Ho (1997): Susceptibility of different field strains of Blaticella
germanica o four  pyrethroids (Orthoptera:  Blattelidae). Tranian 1 Publ
Health, Vol. 26, Nos, 3-4.

12, Michael K.R., Owens, JM. and Reierson, DA (1995): Understanding and
controlling the German cockroach. Oxford University Press, Inc. pp 430,

13. Miller, TP and Gold, RE (1983} Sorption of "C.labelled chlorpyrifos
(killmaster 11} by German cockroach (Orthoplera: Blattellidae). J. Econ.
Entomol. 76: 1211-1215.

14. Schal, . (1988} Relation among efficacy of insecticides, resistance levels,
and sanitation in the control of German cockroach (Dictyoptera: Blanellidac).
JEcon. Entomol, $1: 536-544,

15, Scott, 1.G; DG Cochran and B.D. Sieglnied. (1990%: Insecticide toxicity,
synergism and resistance in German cockroach (Dictyoplera: Blatiellidac). 1.
LEeon, Entomol. 83: 1698-1703.

16, Wagner, R.E; Fbeling, W; and Clark, W.A. {1964} An electric barrier fur
confining cockroaches in large rearing or field collecting cans, J. Lcon.
Entormol. 57, 1007-1009.

17. World Health Orpanization, (1963); Insecticide resistance and  vecto
control. 13th reportof WHO expert committee on insceticide. WHO Tech Rep Ser.
256,

18. World Health Organization, (1996): Report of the WHO dnformal consultation
on the evaluation and testing of msecticides. CTDAWHOPES/TC /06, |



