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ABSTRACT

e
The toxicity and persistence of two pyrethroids, OMS-1998and OMS 1821 were

7:"_diedby bio-assay tests with laboratory bred Glossina p. palpalis R-D. Pieces of
~ _~e cotton fabric material (10Ocm x 85cm) were impregnated with 19.59mg 5%
= \fS-1998 and 176.47mg 25% OMS-1821 respectively. Control was treated with
z.stilled water and all the targets were exposed to weathering conditions in the field.
-:-wo samples were cut from the targets on the first day of exposure and subsequently
~ two weeks intervals. Test flies were maintained-at about 24 C to 26 C and 75% to
~S% relative humidity before and after experiments and were last fed a day before
reatment. In the first four weeks fly mortality was 100% and knockdown was
.ollowed by death within 24 hours post treatment. There were variations in fly
nortality in the last eighth weeks but knockdown was followed by recoveries and then
zeath at 48 hours post treatment. Female' Glossina p. palpalis were more tolerant of
tothcompounds than males. Both compounds have long residual longevity but
JMS-1998 proved superior in residual effect on targets and being more effective
againsttsetse flies.

INTRODUCI10N

Human and animal trypanosomiasis is found throughout the belt of sub-saharan
Africa infested by tsetse flies, Glossina species, which are vectors of the disease.
Trypanosomiasis in both forms, constitutes a serious threat to public health and
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restriction to development of the livestock industry in many countries in Africa (FAO, '
1975; and 1976). Presently, the effective methods of controlling the vector are those
involving the use of insecticides applied either from the ground or from the air or by
insecticide impregnated traps and targets (Spielberger et aI., 1979; Laveissiere et aI.,
1981 and Laveissiere et aI., 1982). The problem of applying insecticides either from
the ground or from the air are those of cost and environmental pollution. The use of
impregnated traps and targets can be exploited because they are relatively cheap and
'easy to handle. Therefore, their use can involve the participation of herdsmen and
communities in tsetse control programmes. However, we appreciate that the objective
of insecticide application in tsetse control programmes is the elimination of tsetse flies
from the affected areas but there is also the need to consider the safety of other
organisms in the tsetse environment. To be considered as a candidate for tsetse
control, an insecticide must be effective against tsetse flies and be persistent for a
period of two months (Challier et aI., 1977). Although it has been reported that the
insecticidal activity of pyretbroids is seriously limited by metabolic hydrolysis and
oxidation (Gaughan et aI., 1980) and Yamamoto et aI., 1969), OMS-1998 has been
reported to exhibit good residual activity on most surfaces and is resistant to air and
photo-oxidation (VBCIDC/84.50, 1984). OMS-1821 is also reported to be stable
under severe conditions of temperature, humidity and solar radiation but relatively
unstable in most soils, especially in alkaline conditions (VBCIDS/84.51, 1984). The
aim of this experiment is to examine the toxicity and persistence of two synthetic
pyrethroid insecticides impregnated on blue cotton fabric material under field
conditions.

,.

MATERIALS AND METHODS

Deltamethrin, OMS-1998, w.p. 5% active ingredient and Permethrin, OMS-1821,
w.p. 25% active ingredient were used for impregnating targets for exposure to
weathering conditions in the field. The targets were pieces of blue cotton fabric
materials measuring 100cm x 85cm which were soaked in the desired insecticide
concentrations for 24 hours. The concentrations used were; 5% deltamethrin
(OMS-1998) 19.5~mglcm target 25% pennethrin (OMS-lg21) 176.47mg/cm They
were then spread flat on the ground to dry. The control target was soaked in distilled
water and then air dried. Both insecticide impregnated and control targets were
exposed to weathering conditions in a thick forest closet located within the Institute
for three months. Specimens of Glossina p. paIpalis R-D reared in the Institute's
laboratory, Kaduna were used for bio-assay. Test flies were offered food daily on
rabbit ears and were starved for 24 hours prior to the commencement of any
experiment. The flies were maintained before and after experiment at about 75 to
88% relative humidity and at temperatures ranging from 24 to 26 C. Two samples of
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~loth were cut from the targets on the first day of exposure and subsequently at two
weeks intervals. Samples were taken from targets at random. One sample was used
for bio-assay. The tests were carried out on the laboratory table. A batch of 20 tsetse
:lies of mixed ages were exposed to each target sample.

Each fly was allowed to stand on the sample cloth for one and halve minutes in 7.5
em x 2.5 em tube covered with nylon nets. Control was treated the same way. At the
end of each test, individual tubes containing the treated flies were transferred to
temperature and humidity controlled cabinet. Dead flies were counted at 24, 48 and
-:'2 hours after exposure.

The second set of target samples were covered with aluminum foil, sealed in
envelopes and labelled according to the insecticide and date of collection. The
envelopes were kept in polytene bags and were mailed to the Tropical Development
and Research Institute in the United Kingdom for analysis. The 24 and 48 hours
bio-assay results were used in this report in order to allow comparison of insecticidal
action at different rates. Mortality was corrected using Abbott,s (1925) formula.
Differences in tolerance between sexes, persistence and effectiveness of the two
insecticides were examined by student
t-test as described by Bishop (1971).

. RESULTS

Mortality among batches of tsetse flies exposed to OMS-1998 AND OMS-1821:
Mortality of both male and female Glossina p. palpalis was 100% for the first four
weeks. During this period all flies were knocked down after each exposure and was
followed by death. There were no recoveries and mortality was complete in less than
24 hours post exposure. There was a sharp fall in the mortality of test flies in the
sixth and eighth weeks respectively. However, for OMS-1998 male -mortality was
aigh ,up 1001--
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to 70% in the tenth week and then dropped to less than 40% in the twelfth week. The
female mortality was high, up to 50% in the tenth week and then dropped to 30% in
the twelfth week. For OMS-1821, male mortality was high up to 50% in the tenth
week and then dropped to 30% in the twelfth week while female mortality remained at
20% from eighth to the twelfth week (Fig. 1). Knockdown was also observed during
this period but was followed by recovery of a large proportion of the flies and then
death. Comparatively, fly mortality due to insecticide was complete within 24 hours
post exposure in the first four weeks, thereafter fly mortality dropped and was not
complete even at 48 hours post exposure. There was no significant difference (P>0.05)
in fly mortality due to insecticide at 34 hours post exposure. At 48 hours post
exposure mortality due to OMS-1998 was significantly «0.05) more than that due to
OMS-1821 (Fig.2). Comparison of the residual effect of OMS-1998 and OMS - !

1821:
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Samples from OMS-1821 impregnated targets remained highly effective against
test flies up to the fourth week. Thereafter, the efficacy of OMS-1998 dropped from
100% in the fourth week to 4()01oin the twelfth week in the case of male tsetse while
that .of OMS-1821 dropped from 100% in the fourth week to 20010in the twelfth week
(Fig. 1). The result of the GEe analysis showed that ohly small quantities of residues
were recovered from samples of. both compounds in the last six weeks. Residue
recovery ranges from 28% in the first week to 0.007% in the twelfth week for
OMS-I998 and 37% in the first week to 0.4% in the twelfth week for OMS-1821
(Fig.3).
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DISCUSSION
Female Glossina p. palpalis were more tolerant of the two compounds than males.

This result agrees with earlier reports by Burnett (l962a & b; 1963; Challier, 1963;
Riordan 1968; 1980 & et al., 1985) on the greater tolerance of female tsetse to various
insecticides. However, Riordan (1980) further reported that males of G. p. palpalis
were more tolerant to OMS-1998 and OMS-1821 than females. In the present study
females of G. p. palpalis were more tolerant to both compounds than males. The
difference in the two reports may be due to the nature of tsetse flies used. Whereas
Riordan (1980) used tsetse flies emerging from wild puparia from the field, purely
laboratory reared tsetse flies were used for this study. Therefore, the greater tolerance
of females in this study may be due to the fact that the flies were of mixed ages, hence
it was possible that some of the females were gravid, a condition likely to decrease
susceptibility (Riordan, 1968). The females of laboratory bred G. p. palpalis may
posses better physiological protective tissues (fat tissues) than males. If storage in fat
tissues is a mechanism by which insecticide can be kept away from the sight of lethal
action, then possession of large amount of fats could account for the greater tolerance
of females than males. Generally mortality of test flies was low at 24 hours than at 48
hours post exposure from sixth to the twelfth week. Challier (1963) showed that
insecticide caused mortality is not complete until at least 72 hours for slow acting
poisons. The pyrethroids are fast action poisons and it is quite possible that in the first
four weeks, sufficient amount of poisons entered the flies rapidly through the cuticle
that there was not enough time for any protective mechanism to come into play. Thus
all the flies died following the knockdown. In this case the effect of both compounds
was fully expressed in less than 24 hours post exposure. In the last eight weeks, due
to removal of insecticide from targets by weathering, it is possible that only small
amount of poisons entered the flies very slowly to allow sufficient time for protective

- - ---- -------------- - -- ---- -- -- - ------
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mechanisms to come into play. Thus many flies recovered after knockdown. In the
latter the lethal action of the two compounds was more fully expressed at 48 hours
than 24 hours post exposure. Baldry (1963) investigating the persistence of DDT on '
vegetation showed that the loss of toxicity due to removal of deposits by weathering
was faster for the deposits consisting of smaller particles. The rapid drop on efficacy
observed for the two compounds from sixth to the twelfth week may be due to
removal of deposits from target surface by agents of weathering. Generally, the
targets were exposed to high wind and heavy dust caused by the seasonal harmattan
followed later by high solar radiation. These factors may be responsible for the rapid
loss of efficacy, particularly OMS-1821.

Inspite of the very low amount of residue recovered from OMS-1998 from eighth
to the twelfth week, it was about five times as effective as OMS-1821 with highei
residues during the same period. This residual effectiveness of OMS- 1998 even al
very low concentrations confirms other reports by Challier et al (1977); Rishikesh e
al (1978); Spielberger et al (1979) and Oladumade et al (1985). OMS.:.1998anc
OMS-1821 satisfy the residual requirement needed for tsetse fly control, especiallj
for impregnated targets. However, the former proved superior to the latter in residua
effect on targets and in causing higher mortality among tsetse flies exposed to sample:
from impregnated targets during the twelve weeks evaluation period.

Therefore, on the basis of high toxicity to tsetse even at very low deposits
. OMS-1998 has a better consideration for use on targets for tsetse control. Bot:
OMS-1998 and OMS-1821 have the same residual longevity but OMS-1821 was fiv
times less toxic. Thus, it must be used-in higher concentrations to achieve maximur
efficacy as OMS-1998.
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