
Bull. Org. mond. San 1961, 24, 563-565
Bull. Wld Hlth Org.

Resistance to Diazinon in the German Cockroach
J. M. GRAYSON, Ph.D.1

Specimens of German cockroaches (Blattella germanica) from two different locations
near Owensboro, Ky., USA, were tested in the laboratory for resistance to diazinon and
malathion. Those from one location were rearedfor three generations, and those from the
other for four generations, before testing was completed. The results showed that both
strains possessed resistance to diazinon, but neither strain was resistant to malathion. The
males andfemales ofone strain were, respectively, 2.5 and 2.6 times resistant to diazinon at
LC50 and 3.0 and 3.8 times resistant at LC9o : while those of the other strain were 5.8 and
8.0 times resistant to diazinon at LC50 and 9.3 and 15.3 times resistant at LC90.

The occurrence in the USA of widespread resist-
ance in the German cockroach (Blattella germanica)
to chlordane and related chlorinated-hydrocarbon
insecticides led to the use of organic phosphates
in cockroach control. Diazinon has now been used
for four or five years for this purpose, and during
most of that time it has been the principal insecticide
employed by pest control operators in the control
of this species of cockroach. Many unconfirmed
reports have been received during the past year or
more of natural populations that had become
difficult to control with organic phosphate insecti-
cides. DuChanois reported suspected resistance to
malathion in German cockroaches collected from
the kitchen of a United States Navy vessel, but later
evaluation of the data showed inadequate proof of
resistance (DuChanois, personal communications).
Development of resistance to malathion in the labo-
ratory through selection from exposure of nymphs
to contact sprays of malathion has been reported
by Burden, Lofgren & Eastin (1959), and from
exposure to residual deposits of malathion on panels
by Grayson (1960). Early in 1960, specimens of
cockroaches thought to be resistant to organic
phosphates were obtained from two different loca-
tions (A and B) near Owensboro, Ky., USA. Tests
made on cultures reared from these samples con-
firmed resistance to diazinon.2
The purpose of the present communication is to

report the results of tests designed to determine

1 Professor of Entomology, Virginia Agricultural Experi-
ment Station, Virginia Polytechnic Institute, Blacksburg,
Va., USA.

' Technical Release, National Pest Control Association,
15 July 1960.

the responses to diazinon and malathion of two
field strains of the German cockroach as compared
with those of normal, susceptible strains.

MATERIALS AND METHODS

Very little information was available on the
history of exposure to insecticides of the two strains
from Kentucky suspected of being resistant to
organic phosphates, except that at one location
three heavy spray applications of diazinon and
malathion were reported to have been made at
4-week intervals. In addition, the dwellings had
been fogged with pyrethrins and piperonyl butoxide
in deobase oil along with each residual spray. None
of the treatments resulted in satisfactory cockroach
control, and one of the samples sent to the writer
was composed of cockroaches that had survived
this series of treatments.

It was necessary to rear the cockroaches in the
laboratory for several generations in order to obtain
numbers adequate for testing purposes. Those
from location A were reared for four generations,
and those from location B for three generations,
before testing was completed. An attempt was made
to use adult cockroaches between 4 and 14 days of
age, but older adults may have been used in some
of the preliminary tests. The cockroaches were
kept on panels in either 1-gallon 3 battery jars or
4-gallon aquaria, and the cultures were maintained
at 30°C and approximately 65% relative humidity.
The testing procedure consisted in exposing male

and female cockroaches to the toxicant on No. 1

' 1 US gallon = 3.8 litres.
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Whatman filter-paper in a modified WHO ad
mosquito test apparatus. The details of proced
were as previously described (Grayson, 1960), exc
that the period of exposure to diazinon was ti
hours and that to malathion was seven hours. A
treatment, the cockroaches were removed to recoi
jars and mortality readings were made at the enm
one and three days. The criteria for determir
mortality were those employed previously (Grays
1960).
Regression lines were fitted to the dosage-morta

data by the method of least squares (Bliss, 19
From 5 to 7 points were used to establish each 1
and at each concentration the tests were usu
replicated from 4 to 6 times. Subsamples M
composed of 5 or 10 adults of each sex.

RESULTS AND DISCUSSION

The responses obtained by exposing fem;
from three strains to diazinon and malathion
shown in Fig. 1 and 2. In Fig. 1 the two field strn
are compared with the VPI (Virginia Polytect
Institute) normal strain in their response to diazin
and in Fig. 2 they are compared with the US]
(United States Department of Agriculture) Orlai
normal strain in their response to malathi
Similar dosage-mortality data were obtained
the males, but only those for the females are be
shown in graphical form because the same gen
response patterns were obtained for both se:
The orders of resistance to diazinon of the males.

FIG. I
TOXICITY OF DIAZINON TO FEMALES

OF THREE STRAINS OF GERMAN COCKROACH
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FIG. 2
TOXICITY OF MALATHION TO FEMALES

OF THREE STRAINS OF GERMAN COCKROACH
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For explanation see Fig. 1.
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females of the Ky.-A strain were, respectively,
2.5 and 2.6 times at LC50 (the concentration of the
toxicant which kills 50% of the insects), and 3.0

ales and 3.8 times at LC9o (the concentration of the
are toxicant which kills 90% of the insects). The
tins corresponding orders of resistance to diazinon of
nic the males and females of the Ky.-B strain were

ion, 5.8 and 8.0 times at LC50 and 9.3 and 15.3 times
DA at LC90. The " b " values, or slopes of the regression
ado lines, for males and females, respectively, were as

[on. follows: 3.5 and 4.0 for the Ky.-A strain, and 2.6
for and 2.9 for the Ky.-B strain.
ing From the results shown in Fig. 2 it is quite evident
eral that neither of the field strains has any resistance to

Kes malathion. There is probably no significant differ-
and ence between the responses of the normal and the

Ky.-A strain to malathion, but the Ky.-B strain
would appear to be more susceptible to malathion
than either of the other strains. This might be
attributable to the greater homogeneity of popula-
tion resulting from selection pressure from diazinon
or some other insecticide, as a chlordane-resistant
strain recently tested for resistance to malathion

6.0 under identical conditions showed much greater
"b" values, or slopes of the regression lines, than

oX the normal strain (Grayson, unpublished data).
5.0 In view of the results reported in this paper, it

t would appear that development of resistance to
4 diazinon in the German cockroach does not impart

4.0 cc* cross-resistance to malathion. Similar results were
reported by Busvine (1959) in respect of four strains

3.0 of housefly resistant to organo-phosphorus insecti-
cides. Practical confirmation of resistance to dia-
zinon but susceptibility to malathion was obtained
when the infestations at the two locations in Ken-
tucky were satisfactorily controlled with 3.0%
malathion following failure with diazinon.

NR = Non-resistant laboratory strain.
Ky.-A = Field strain, location A.
Ky.-B = Field strain, location B.
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RtSUMt

La resistance fr6quente des blattes germaniques au
chlordane et aux hydrocarbures chlores apparentes a
conduit au remplacement de ces insecticides par des
organophosphores, le diazinon en particulier, au cours
des 4-5 demieres annees. Mais on a signale ici et Ia des
echecs dans 1'emploi de ce produit, laissant supposer
I'apparition d'une certaine resistance. Au debut de 1960,
des blattes de deux localites du Kentucky, Etats-Unis
d'Amerique, oii la resistance de ces insectes etait suspec-
tee, ont e etudiees en laboratoire, en elevage de 3e ou
4e generation.

Compar6es a une souche normalement sensible, ces
deux souches presentaient effectivement une resistance au
diazinon, qui s'exprimait par les chiffres suivants: pour
l'une, males et femelles respectivement, 2,5 et 2,6 fois la
CL50 normale, 3,0 et 3,8 fois la CL9o; pour l'autre 5,8 et
8,0 fois la CL50, 9,3 et 15,3 fois la CLIO. Aucune des deux
souches n'etait resistante au malathion. L'emploi de cette
substance, a la concentration de 3,0%, a donne de bons
resultats dans la lutte contre les blattes. L'absence de
resistance croisee entre diazinon et malathion a egalement
6te signalee chez la mouche domestique.
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