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ABSTRACT

Observations were made on the factors that influenced the restriction and
frequency of man/tsetse contact in a forest area of Edo State, Nigeria to determine
their epidemiological implications. Glossina p. palpalis R-D was observed and was
diurnally active in all the locations sampled. Contact between man and tsetse can
occurs in each of the numerous overlapping locations which characterise the study. area.
Of 1086 tsetse flies examined for infection. 7% were carrying trypanosomesof the
vivax group. Therefore it is not possible to distinguish areas of high risk based only
on vegetation. but it is possible to put them in order of frequency of manltsetse contact.
The forest edge. all water points, Camp settlements, footpath and piggery represent
very favoured locations for contact and are of particular epidemiological importance.
Other locations of epidemiological importance are Cocoyam and Cassava farms and
Rubber plantations. Thus tsetse control in this area cannot be restricted only to the
riverine forest but these factors must be considered in order to effectively reduce
manlfly ~ to the barest minimum.

INTRODUCTION
HUlUIl African trypanosomosis is found throughout the belt of Sub-Saharan

Africa ~ by the tsetse fly of the genus_Glossina (African Tryp. 6 Prog. Rept.
1982). It isestentially a disease of developing rural populations and 36 countries are
affected ~ about 50 million people are at risk (Kuz.oe. 1993). In Nigeria the
disease was;~ to be confmed to the northern states (Duggan. 1962). However,
some n:ports Cifiiolaled·CItCS (Francis. 1972; Olowe. 1975) and mon: recently studies
carried out in N~ .~ «aI. 1989) showed thai the disease is spreading south
of the country. The ~t1J1f dIM:4iseate is .JmIdY atfeaed by buman activities and
contact with the vector <WiImdt. 1961~Laveissim: n aI. 1986. 1987). Some
epidemiological risk indicatol's based p1.iIIdy 011 emomoIogical factors can be used to
identify are~ which are of high risk to tIypIIIOiOIDC tI'IJRIlission within the study area.
These high risk areas form biotopes which must be focussed upon in order to make
tsetse control more effective, especially in the forest environment. This paper reports
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on the study to identify;
(i) Points of high risk to trypanosome infection
(ii) Establishing epidemiological profile of each point
(iii) Suggest possible c.ontrol measures.

MATERIALS AND METHODS
Description of the Study Area.

The study was carried out at Ekosodin in the rain forest of southern Nigeria.
The main river is Ikpoba with its tributary, Eruvbi flowing into it from the north.
There are two vegetation types in the area. First is the riverine Woodland which is
derived from the original rain forest as a result of farming activities over the yean.
Second is the remains of the rain forest on the banks of both Ikpoba and Eruvbi rivers.
The Woodland extends from the forest edge to the village. The locality is made up of
six villages inhabited by Bini speaking people who are mostly peasant farmers. Within
the forest along both rivers are small settlements called camps which are inhabited by
Urhobo speaking people who are both farmers and fishermen. Domestic animals
include sheep, goats, pigs, dogs and poultry while game animals are very scarce u a
result of much hunting (Personal communication). However, the only common ones
are the ground and tree squirrels.
Trapping of tsetse

'The biconical (Challier and Laveissiere) trap is an effective device for sampling
riverine tsetse populations (Challier et al, 1973, Laveissiere, 1979; Oladumade et al,
1990). Eight traps were used and were set at 100m intervals within the Woodland and
riverine forest respectively. Areas of particular interest were forest edge, water points,
Camp settlements, footpaths, piggery, Cocoyam and Cassava farms and rubber
plantations. Flies were harvested and taken to the laboratory for counting and further
entomological evaluations. The males were aged by the wingfray method (Jackson,
1946) while the females were aged by the ovarian method (Saunders, 1962; ChilIlier,
1965). Nutritional stages were determined by the methods of (Jackson, 1948; Nash,
1969). The pattern of trap catches, physiological and age compositions and tsetse
activity in Rlation to trap locations were examined. Comparisons were determined by
t-test (Bishop. 1971).

RESULTS
Pattern of trap catcbes IDreIatio to location:
Glossina p. ptl/ptllis wu c:augbt at all locations and Glossina tachinoides which was
also believed to be praem in the study area was not caught throughout the study. A
total of 1.896 _ were caught including tenerals. The proportion of flies caught It
diebat •••• wu significantly (p<O.Ol) higher than other locations. Similady the
pnJpCJdiaaofmes at the water point, Camp, foothpath and piggery weR sipificaad)
(p<O.OS) hi&ber than the remaining three locations. Generally there WU III Dall II
in fly demity from April to July, which was the peak of the rains and propu ively
decreased from August to September (Table 1).
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52 hbIe 1: Pattern of tsetR aIIIdIa with retped to IDOIltbsand ecolo&kaIloc •••••

Months For. Wat. e••••p ."oaI ••••• Coco. Casso Rubb. Totals.

Ap. 49 41 27 38 23 26 21 16 141

May 53 47 37 41 26 30 22 IS 271
June 64 54 S4 47 38 33 29 26 345
July 73 66 67 S3 52 47 45 28 431
Aug 64 52 SO 46 35 30 27 19 323
Sept. S8 48 44 37 30 28 21 16 282
Total 361 308 279 ~ 204 194 165 120 1893
Nutritional stages of fly samples in relation to ecological locations.
Four nutritional stages were recognised: tenerals (newly emerged flies yet to take any
blood meal), Hungry (parous flies), Intermediate (parous flies. with some food in the
gut) and Engorged (flies with fresh blood in the gut). The proportion of tenerals from
the forest edge was significantly (P<0.05)higher than those from other locations for
both sexes. 1bere were variations in the. distribution of other stages for both sexes in
all the locations. 1be proportion of hungry flies was significantly (P<0.05)higher at
the forest edge, water point and Camp Settlement thanother locations for both sexes.
Similarly, intennediate stages were significantly (P<O.Ol) higher at the forest edge,
Camp Settlement and water point than other locations for both sexes. Engorged flies
were caught at the Camp Settlement, along foot path. at the piggery and Cocoyam farm
(Fig. 1& 2).
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Age composition of fly samples in relation to ecological locations.
Three age groups, tenerals (group I), young parous (group 2 and 3) and old parous
(group 4 and above) were observed for males. Five groups, no ovulation (group 0),
1 or 2 ovulations (group 1 or 2), 3 ovulations (group 3) and 4 or more ovulations
(group 4 and above) were observed for females. The proportion of tenerals of both
sexes, group 1 males and group 0 females at the forest edge was significantly
(p<O.OS) higher than other locations. There were no significant difference (P>0.05)
in tile distribution of other age categories in the various locations for both sexes (Table
2a and 2b).
Table 2a: Age (Jmposition of male flies in relation to ecologieallocations.
Age
group. Trap Locations.

FE WP CS FP PG CCYF CSF RP TOTALS
1 85 63 58 45 39 34 25 18 367
2 46 37 34 30 20 12 15 10 204
3 20 19 14 22 18 22 19 14 148
4 12 13 13 8 12 10 9 9 86
S 8 10 5 6 10 8 7 5 S9
6 0

.., 3 S 2 3 4 0 19•.
Tat. 171 •••• m .., •• 1 89 79 S6 883

ft·hA:sI __ .• p·w_~£s, ("_- MeaD 18.3
",~'-;PG- Piger);CCl'f. c__
CSf' - Casuva farm and RP - Rubbrr pblntaUOfl



1-----

54 A.O. ANAVHE

TabIe,2b: Age composition of female flies in relation to ecological locations.
Ale
IJ'OUp Trap Locations.

FE WP CS FP PG CCYF CSF RP TOTALS.
0 102 80 68 56 44 41 35 22 448
1 27 22 20 19 11 17 13 6 135
2 24 19 20 15 8 13 10 9 US
3 18 15 15 17 10 9 15 6 105
4 15 13 14 15 12 10 8 11 98
S 10 9 10 11 7 8 7 6 68
6 4 6 5 7 9 7 0 5 43
Totals. 200 164 152 140 101 105 88 6S 1015

Mean 18.1
FE - Forest edge; WP- Water point; FP - Foot path;
PG - Piggery; CCYF- Cocoyam farm; CSF - Cassava farm and
RP - Rubber plantation.

Diurnal activity of tsetse rues in relation to ecological locations.
During this study no fly was caught before 8.00 am and after 5.00 pm. Flies caught
between 8.00 am and 9.00 am and after 5.00 pm were few. However, there was an
increase in fly number caught from 9.00 am, reaching a peak at 2.00 pm. There was
also a decline in fly number caught per hour from 3.00 pm- 6.00 pm (Fig. 3).
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Pattern of tsetse fly catches.
Glossinap. palpalis R-D was caught in all the locations throughout the study.

The pattern of catches showed increase in fly density from April reaching a peak in
July which was also the peak of heavy rains in the study area. This result agrees with
an earlier report by page (1959), working in the rain forest of southern Nigeria and
found G. p. palpalis most abundant from early to mid rains. The observed upward
trend in fly density was probably influenced by high migration of tsetse out of the
forest into the Woodland for wet season dispersal (Page, 1959). However, there was
a downward trend in fly density from August to September. This downward trend
could have been influenced by depletion of the natural population by trapping since
tsetse have a low rate of reproduction (Buxton, 1955).

Sex ratio and nutritional composition of samples.
The sex ratio varied in all samples. Generally females were more in samples

than males. This observation agrees with earlier reports (Challier, 1976; Challier et
aI, 1980; Owaga, 1983; Tenahe, 1983). The nutritional stages of fly samples
conformed with earlier classification by Potts (1970). The high proportion of both
hungry male and female flies (61.4%) was probably influenced by large emergence
from puparia, thus increasing the number of flies searching for food, as well as large
migration of flies from their natural habitat in the forest into the Woodland in search
of food (Saunders, 1964). The intermediate nutritional stages of both males and
females was also high (38.2%) arid could have been influenced by the weather
condition (low temperatures and high relative humidities) which possibly lengthened
the time between feeding as a result of slow digestion of blood meals. Only very few
gorged flies (0.4%) were caught throughout the study. These were not in search of
food but probably in search of resting place.

Age composition of the samples.
TIle proportion of teneral flies (nulliparous male and female) in all the locations

was high indicating a virile population. There were variations in the distribution of age
groups in fly samples from the locations. The high proportion of males could be
sexually appetitive males in search of virgin females (Buxton, 1955; Glassgow, 1963).
The age of the fly has direct bearing upon it's infection rate and the trypanosome type.
The highest infection can be expected in teneral flies which have taken their first blood
meals on an infected host (Lambreacht, 1980).

Diurnal Activity of Tsetse.
Tsetse are diurnally active and activity is influenced by the search for food,

mating partners, larviposition sites, resting sites and weather conditions (Onyiah,
1980). In this study tsetse were observed to be diurnally active with peak activity at
2.00 pm.This result confirms earlier report by Page (1959a) and Tenabe (1983). The
non activity of flies between 7.00 and 8.00am and after 6.00pm could have been
caused by dull light, low temperatures and high relative humidities early in the
mornings and late evenings. When fly activity was considered in relation to locations,
more flies were caught at the forest edge because of tsetse moving out into the
Woodland in search of food. In other locations fly activity was probably influenced



56 A.O. ANAVHE

by the presence of man and his domeStic animals.

Epidemiological importance of trappmg snes.
Human African trypanosomiasis is largely dependent on entomological

conditions which themselves are affected by human behaviour. The results of this
study indicate that the risk of contacting T.b. gambiense sleeping sickness in the
locality can be influenced by Man/fly contact. Those who live in hamlets within the
forests and village edge are exposed to the risk of infection. This is because the vector
lives in close contact with man both at the forest and village edge. In this type of close
association a man suffering from sleeping sickness can create opportunity for rapid
circulation of parasites to other family members, relations and perhaps visitors. This
risk of disease transmission can also be enhanced by so many activities of the people
such as farming, washing/bathing, collection of fire wood, processing of cassava and
local processing of palm oil. Other human activities likely to expose them to
trypanosome infection include frequent movement along bush paths and working in the
rubber plantations. All these locations serve as contact points with tsetse by farmers
and non farmers who make use of them.

Suggested control measures.
Although various methods have been used for tsetse control such as physical,

chemical and biological methods, chemical method remains the principal means for
tsetse control (Jordan, 1986). This involves the application of different formulations
of insecticides on tsetse habitat either from the ground or from the air. However,
emphasis presently is on the use of insecticide impregnated traps and targets to reduce
environmental contamination. The effectiveness of the biconical trap against the
palpalis group and the increasing cost of chemical insecticides have renewed interest
in the use of traps and targets for tsetse control. Extensive trials were carried out in
Ivory Coast, Burkina Faso and Nigeria (Laveissiere et al, 1981; Oladunmade et aI,
1985). Based on the results and personal observations during the study, it will be more
appropriate to use impregnated traps and targets because of their convenience and
relative low cost. Spraying either from the ground or air may not be feasible because
of the high density of human and animal populations as well as the vegetation.

CONCLUSION
From this study, we may .conclude that localisation and frequency of Man/fly

contact shows that T. b. gambiense sleeping sickness may be enhanced by many factors
such as economic, cultural and human behaviour. 'The village does not give the natives
protectionfrom tsetse bites. This is because majority of them are peasant farmers and
encounter tsetse flies in the greater part of the year. Others which include government
workers and petty traders also encounter tsetse flies by movement through bush paths.
Thus the natives by reason of their occupation have one form or other contact with
tsetse. 'These type of contacts have been shown not only to have bearing on the disease
incidence but can also be used to assess the risk of possible outbreaks in potential
epidemic areas. Therefore these factors and risk points must be considered when
planning tsetse' and trypanosomosis control programmes.

1-----
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