wderstepoort Journal of Veterinary Research,
Volume 26, Number 3, June, 1954.

The Government Printer, Pretoria.

THE INFLUENCE OF THE TSETSE FLY ERADICATION CAMPAIGN
ON THE BREEDING ACTIVITY OF GLOSSINAE
AND THEIR PARASITES IN ZULULAND.

O. G. H. FIEDLER, R. DU TOIT, Onderstepoort Laboratory, and
E. B. KLUGE, Nagana Research Laboratory, Zu.land.

During tie course of the tsetse fly eradication campaign in northern Zulu-
nd, where the new contact insecticides D.D. T, and benzene hexachlorid~ /B.H.C.)
have been used on an extensive scale for the first time in the history « nagana
enntrol, a study was conducted concurrently over a period of two years {(March
147 to March 1949) of the effect of these insecticides upon the parasites
tsetse flies.

METHOD.

Commencing {rcm the end of the year 1946, a pupal survey was instituted.
1e object was to determine the actual tsetse fly breeding areas by means of
the pupae and pupal casings found. The pupal casings represented the accumu-
ion of several years. Observations upon the state of preservation of su
ragings, exposed over a period of 4 years under natural conditions, indicatea

at no obvious deterioration takes place in that period of time.

A number of groups of specially trained natives under the charge of European
supervisors were employed to search carefully the upper soil layers to a depth
~f 14 inches in localities where experience had taught, larval deposition was

kely to have occurred. All dipterous pupal casings were collected in additic
1o those of tsetse flies and subsequently sorted in the laboratory. The daiy
finds for the various localities searched were presented in terms of the number
of punae or casings per scarcher per day. The resultant figures served to indicate
whether an area could be regarded as a breeding locality or as a dispersion
area in which little or no breeding had taken place. The findings of this survey

yrmed the basis of the campaign from the point of view of efficiency and
economy, as it was upon these predetermined breeding centres that insecticid
control was concentrated.

Apart from the determination of breeding areas, the pupal survey ¢ red
e further advantage of showing the extent to which breeding was occurring.
1is was indicated by the number of viable unhatched pupae found, thus
atfording a further check on the other methods of survey employed, namely bait
animal and trap surveys of adult flies. In addition, the accumulated tsetse fly
pupae collected from the {wo main breeding areas, Umfolozi and Hluhluwe,
re stored until hatching had occurred, in order to determine the degree of
parasitism.
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decline in parasitism occurred, and from February onward, parasitism > od

to play no further role. In August 1948, when normally » neak could be ¢ -~cted
rasitism ceased entirely. The parasites, as the result « the D.D.T. and F

~mlications, disappeared even before their hosts. It may be deduced from tt

« servations, that in an area well suited to the aerial method of insecticide applica-

tion, the parasites are eliminated before their hosts, the tsetse flies.
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Fig 1 : Umfolozi (G palidipes)

EXPLANATION OF FIGURES 1. 2 and 3.

A —Number of tsetse flies per trap per month.

B.—Percentage of unhatched tsetse pupae (in relation to gross total—
pupae and casings).

C.—Percentage of parasitised tsetse pupae (in relation to gross total—
pupae and casings).

D.—Percentage of tsetse flies hatched from pupac collected.
E.—Percentage of parasites hatched from pupae collected.
P.—Commencement of insecticide applications by fixed wing aircraft.
H.—Commencement of insecticide applications by helicopters.

Scale on the left governs graphs A, B and C.

Scale on the right governs graphs E and D.

If the number of flies hatched from the pupae collected are compared w:
the number of parasites which emerge, in order to arrive at the relative rate or
parasitism, the following picture is presented; the percentage of hatching flies
decreases rapidly at the commencement of the campaign, remains near the zero
line for a time and then. during the last phase when the parasites are fina -
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1e experience gained with G. paillidipes in the Hlubluwe Reserve ig. 2),

iring the period of reduced reduction prior to the advent of the helicopters,

showed that it was uneconomical and perhaps even dangerous, to attempt eradica-
tion with a means that was not entirely and rapidly effective.

During the period October 1947 to Qctober 1948 the flies caught monthly

re reduced fivefold whereas the reduction in parasites was tenfold. This

resulted in the relative percentage of flies emerging during the peak months of

1048 being twice as high as that during the previous year, on account of this
sproportionate rate of reduction.

When the parasites have almost disappeared it would seem that a very
critical stage is reached in any campaign directed towards the eradication of
fertse flies by means of the contact insecticides. Such a campaign, should at

s stage, be continued to finality for the reason that should operations cease

ien the flies have reached a very low density and the parasites have reached
enmination point, a rapid build up in fly density is likely to ocenr by virtue of
the absence of parasites. This may jeopardize the entire undert ng.

It follows, therefore, that a thoroughly efficient and extensive survey nu
> maintained for a considerable time after the apparent eradication of fly
to detect any possible surviving flies.
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