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RESULTS OF RECENT EXPERIMENTS
ON THE USE OF DDT AND BHC AGAINST
ADULT MOSQUITOS AT TAVETA, KENYA

G. DAVIDSON, B.Sc.

Colonial Insecticide Research, Taveta, Kenya

In connexion with the discussion on the relative merits of DDT and
BHC, I should like to give a brief account of experiments I have been
carrying out over the past year at Taveta in southern Kenya.

You will all have heard of the startling results obtained recently by
Muirhead-Thomson' in both West and East Africa in his experiments
with DDT and BHC employed as residual insecticides in native huts against
A. gambiae and A. funestus. Muirhead-Thomson concluded that DDT
applied to the internal surfaces of these huts only irritated resting A. gambiae
and A. funestus causing them to leave the huts without actually killing them.
BHC, on the other hand, proved a most efficient residual insecticide and,
during the period of his observations (13 weeks in his later experiments),
no mosquitos were observed to escape its killing action.

At Taveta I have been repeating and elaborating Muirhead-Thomson's
experiments. There I have constructed ordinary native mud and thatch
huts more or less light-tight except for an opening one foot (30.5 cm)
square in one of the side walls, into which is fitted a window trap for
collecting the mosquitos which attempt to escape from the hut. Gaps in
the eaves of the roof provide means of entry for the mosquitos. Each hut
is occupied by one or more volunteer Africans.

In these huts, before any insecticide was applied, it was found that
A. gambiae and A. funestus, entering during the night and early morning
to feed on the occupants, rest inside the hut after feeding until their blood
is digested and their ovaries fully matured. The gravid mosquitos then
leave the hut in the evening to lay their eggs, possibly returning the same
night to feed again. It is thought that the average time spent resting inside
the huts by A. gambiae is 2-3 days and by A. funestus 3-4 days, but that
this time is dependent to a great extent on prevailing temperatures.

Of four huts originally constructed: one was sprayed with Gammexane
wettable powder P 530 at 0.15 g BHC per square foot (1.65 g per m2);
one with DDT wettable powder ' Ditrene ' at 0.1 g DDT per square foot
(1.1 g per m2); and one with a DDT oil-bound suspension at 0.3 g DDT
per square foot (3.3 g per m2) ; the fourth hut was left untreated as a control.

1 Muirhead-Thomson, R. C. (1950) Trans. R. Soc. trop. Med. Hyg. 43, 401
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The concentrations of insecticide were estimated chemically from sample
papers fixed at random on the walls and roofs of the huts at the time of
spraying.

Mosquito catches were made each day in all four huts in three ways
(1) Hand catches of live mosquitos flying or resting inside the huts in

the early morning;
(2) Floor catches of dead mosquitos inside the huts
(3) Window-trap catches of mosquitos leaving the huts.
Observation in these four huts have now been carried on for a period

of six months after spraying. Unfortunately, one month after spraying
the mosquito densities fell naturally to very small numbers, but the results
obtained in the first month show clearly a marked difference between
the effects of the two insecticides DDT and BHC. As Muirhead-Thomson
found, very few mosquitos escaped the action of BHC, that is to say, most
of the mosquitos were found dead on the floor each morning. The very
few found alive in the hut at this time died within a few hours of capture.
A small proportion of the mosquitos managed to escape into the window
trap but these again died within a few hours. In later months, as the
killing-power of the insecticide declined, more and more mosquitos were
found alive inside the huts, but an appreciable 24-hour mortality continued
among them. Even after six months mosquitos artificially applied to the
wall surfaces of this hut for one hour under Petri dishes nearly all died
within 24 hours after application, although the mosquitos caught alive in
the hut at this period only showed a mortality of about 30%.

In the DDT-treated huts I found quite a different state of affairs. Most
of the mosquitos collected each morning were in the window trap, although
a few were found dead on the floor. This was similar to Muirhead-Thomson's
findings but, whereas Muirhead-Thomson found little mortality among
the mosquitos escaping from the hut into the window trap, I found that
about 80% of the A. gambiae and a slightly higher proportion of the
A. funestus so caught died within 24 hours. Actually the DDT wettable
powder ' Ditrene ' proved a less efficient killer than the DDT oil-bound
suspension, and it was the former formulation which was used by Muirhead-
Thomson in his experiments. Moreover, Muirhead-Thomson had no
chemical estimation of his deposit made and may well have had a lower
concentration than the 0.1 g DDT per square foot (1.1 g per m2) used in
these experiments. This may account for his almost negligible mortalities
among escaping mosquitos.

The real difference between DDT and BHC would appear to be that
the time of contact with the insecticide, before irritation and flying towards
light is induced, is sufficient in the case of BHC to kill the mosquitos, at
least in the first few weeks after treatment, whereas this contact-time with
DDT kills only about 80% of the mosquitos shortly after treatment, and
this mortality decreases as the treated surface ages.
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This difference between the two insecticides has been further demonstrated
by laboratory experiments using two one-foot-cube (30.5-cm-cube) chambers,
joined together by a perspex chamber of similar dimensions. Mosquitos
introduced into the middle of the perspex chamber had the option of
flying into one chamber or the other and settling ; the slippery nature of
the perspex prevented them from settling for more than a few moments
in the perspex chamber. One of the pair of chambers had the whole of its
internal surface treated with insecticide, while the other was left untreated.
Two sets of these chambers were used and in one set one chamber was
treated with a BHC oil-bound suspension at 0.1 g BHC per square foot
(1.1 g per m2) and in the other set one chamber was treated with a DDT
oil-bound suspension at the same concentration of DDT. When introduced
mosquitos settled in the treated chamber, the time of contact with the
insecticide, before irritation and flying into the perspex chamber was induced,
was noted. This was taken as an escape-reaction and the irritated mosquitos
were caught and kept for 24 hours.

There was definitely no question of either of the insecticides exerting a
repellent effect. At least as many mosquitos on introduction into the
perspex chamber flew to the treated cage as to the untreated one. The
most striking outcome of these experiments was that, with both A. gambiae
and A. funestus, the contact-time before irritation and flying were induced
was shorter in the case ofDDT than in the case of BHC, and, what is more,
this time was not sufficient with DDT to produce a significant kill among
female A. gambiae. In the first week after treatment only 20% of the
A. gambiae which had contact with DDT died within 24 hours. The average
contact time before irritation and flying was induced was 12 minutes. In
the case of BHC this time was 26 minutes and 85% of the mosquitos died
within 24 hours. With A. funestus the average contact-time with DDT
was 11 minutes and the mortality 62%, whereas with BHC this time was
16 minutes and the mortality 100 %.

In conclusion I should like to stress that these experiments are only in
their infancy, and it might be that other DDT formulations containing the
insecticide in very small crystals may prove as effective as BHC is initially
(as has been indicated by laboratory work in the United Kingdom2) and may
retain their effectiveness over a longer period.

SUMMARY

In order to investigate the use of DDT
and BHC against adult mosquitos in
Taveta, Kenya, four mud and thatch huts
were constructed, each with an opening,
one foot square, fitted with a window
trap to collect escaping mosquitos, and

RtSUMI
L'objet de 1'etude etait de determiner

I'action du DDT et de 1'HCH (hexa-
chlorocyclohexane) sur les moustiques
adultes a Taveta (Kenya). A cet effet,
I'auteur a fait construire quatre cases de
pise recouvertes de chaume et munies d'une

2 Hadaway, A. B. & Barlow, F. (1951) Bull. ent. Res. 41, 603
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with gaps in the eaves as a means of entry
for the insects. One hut was left untreated,
the other three being sprayed with one
each of the following:

(1) Gammexane wettable powder P530
at 0.15 g BHC per square foot;

(2) DDT wettable powder 'Ditrene'
at 0.1 g DDT per square foot;

(3) DDT oil-bound suspension at
0.3 g DDT per square foot.

Daily catches were made
(a) of live mosquitos inside the huts

in the early morning,
(b) of dead mosquitos on the floor,
(c) of mosquitos in window traps.
In the first month after spraying, most

of the mosquitos in the BHC-treated hut
were found dead on the floor each morn-
ing; the rest died within a few hours of
capture. An appreciable 24-hour mortality
among the mosquitos continued in later
months, and even after six months mos-
quitos applied to wall surfaces for one
hour under Petri dishes nearly all died
within 24 hours.

In the DDT-treated huts most of the
mosquitos collected each morning were in
the window traps, 80% or more dying
within 24 hours. Formulation (2) proved
to be a less efficient killer than (3).

Laboratory experiments showed that
neither of the insecticides exercised a
repellent effect, but that the contact-time
before irritation and flying were induced
was shorter in the case of DDT than in
the case of BHC, and this time was not
sufficient for DDT to produce a significant
kill among female A. gambiae.

ouverture carr6e, de 30 cm de c6te, A
laquelle etait adapte un piege destine a
capturer les moustiques cherchant A
s'echapper. Les insectes pouvaient pene-
trer dans les cases par des interstices
menages sous les avant-toits. Une de ces
cases n'a pas 6te traitee, tandis que les
produits suivants ont et6 pulverises dans
les trois autres cases respectivement:

1) Poudre mouillable de Gammexane
((P 530 ), A raison de 1,65 g d'HCH par
metre carre (0,15 g par pied carre);

2) Poudre mouillable de DDT ((Di-
trene )), A raison de 1,1 g de -DDT par
metre carre (0,1 g par pied carre);

3) Suspension aqueuse de DDT a sup-
port huileux, a raison de 3,3 g de DDT par
metre carre (0,3 g par pied carre).

L'auteur a proced6 chaque jour a la
capture:

a) des moustiques vivants trouv6s A
l'interieur des cases, A l'aube;

b) des moustiques morts sur le sol;
c) des moustiques pris dans les pieges.
Dans la case traitee a l'HCH, au cours

du mois qui a immediatement suivi les
pulverisations, la plupart des moustiques
recueillis ont ete trouves morts sur le sol
chaque matin; les autres mouraient
quelques heures apres leur capture. Au
cours des mois suivants, la mortalite dans
les 24 heures a continue A etre assez
importante; meme apres 6 mois, les
moustiques que l'on maintenait appliques
contre les murs pendant une heure sous
des boites de Petri mouraient presque tous
dans les 24 heures.
Dans les cases traitees au DDT, la

plupart des moustiques captures chaque
matin se trouvaient dans les pieges; 80%
ou plus des insectes perissaient dans les
24 heures. L'action letale de la suspension
aqueuse de DDT A support huileux s'est
r&v6l1e superieure a celle de la poudre
mouillable a Ditrene )).

Les experiences de laboratoire ulte-
rieures ont montre qu'aucun des insectici-
des employes n'exergait d'effet repulsif, mais
que le temps de contact necessaire pour
provoquer l'irritation et l'envol etait
plus bref avec le DDT qu'avec 1'HCH;
dans le cas du DDT, le temps de contact
etait insuffisant pour determiner une morta-
lit6 significative des femelles de A. gambiae.
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