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ABSTRACT

An experiment to identify landing sites of fully fed Glossina pallidipes and
Glossina morsitans was set up at the end of the winter season in Zimbabwe at
Rukomichi Research Sation. Five experiments subjected to three treatments
differing in duration of catch, interval of catch and landing position were
performed. A mean catch of 13 was recorded for 15-minute interval catches on
logs wrapped in black cloth for the same species. Site and treatment had a
significant effect on mean catch levelsfor Glossina morsitans (LSD=0.0979) and
Glossina pallidipes (LSD=0, 1409). The mean catch (1644) for both fully fed
Glossina morsitans and Glossina pallidipes was highest for 15-minute interval
catches on unwrapped upright logs. This was twice higher than the overall mean
catch recorded for continuous catch on unwrapped upright logs indicating the
repellent effect of man on Glossina mor sitansand Glossina pallidipes. Unwrapped
upright logs could alternatively be used to catch Glossina pallidipes and
Glossina morsitans after feeding for the purpose of biological and chemical
assays to determine the effectiveness of chemicals on trials. This could also
avoid the rubbing effect on the animal body and hence eliminating contamination
on the hand-nets

Keywords: Landing preference, tsetse behaviour, Bioassays, insecticides, Glossina
pallidipes (GP), Glossina Morsitans (GM), hand-nets, mortality

INTRODUCTION
Tsatseflieshave becomeamenacein agricultura activitiessuch that peoplearenolonger
comfortable to settlein tsetse fly infested areas. Tsetse flies of the species Glossina
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mor sitans and Glossina pallidipes among other stransmit trypanosomiasisdiseasein
animaswhichisasoreferredto asdeegping scknessor nagana. Control of trypanosomiasis
iscurrently through eradication of tsetseflieswhich aretrypanosomevectors(Child, 1998)
andthiswasinitidly through destruction of potential tsetsefly habitats (Schillhorn, 1997).
However, thistechniquewas|eading to deforestation. Thetechnica toolsnow commonly
used for tsetsefly eradication include stationary artificial baits consisting of trapsor
insecticide-treated screens known astargets and the treatment of cattle using pour-on
formulationsof pyrethroids(Toureand Mortelmans, 1996; Lindh et al, 2009; Molyneux,
1997). Initidly thiswasdonethrough the use of organochlorinecompoundssuch asdieldrin
and dichlorodifluorotriphosphate (DDT) (Warnes, 1997).

The organochl orineswere stable and produced sufficient toxicity to tsetseflies
when sprayed on the ground, but their use waswithdrawn dueto adverse environmental
effects (Warnes, 1997). For instance, aresearch that was carried out in Zimbabwe at
K aribadetected organochl orine pesticidesres duesin human milk sampleswhich areharmful
to human (Chikuni et &, 1997). Whentargetswerefirst used intheearly 1980sDDT and
diddrinwereinsacticidesused aswettable powders. Thesewerehighly effectivebut readily
washed away by rainand left white depositsthat partially mask the blue and black color of
targets (Van den Bossche and Vale 2000; Vale et al, 2005). Organophosphates and
carbamates such asMal athion and carbaryl respectively lack sufficient toxicity and hence
they arelesseffective.

Formulationsof pyrethroids particularly the* cyano group” aretoxic, stable but
mildly toxic to animals (Vale et al, 2005) and have been targeted for usein tsetsefly
control. Currently Deltamethrin and Alphacypermethrin pyrethroid formulationsareinuse
for trypanosomiasis control in Zimbabwe. Experiment carried out by VVan den Bossche
(1996) indicates that mortality increases for mature and immature flies exposed to
Dédtamethrininthehunger cycle. However, theuseof Deltamethrininstead of DDT grestly
increasesthe costs of ground spraying (Warnes, 1997). In order to develop cost effective
and environmentally sound methodsfor tsetse control, more chemica shaveto be put on
trialsfor assessment. At Rukomichi Research Station various chemicalsaretested for
effectiveness. I nsecticide assessment isdonethrough biological and chemicd assays(Vae
etad, 2005). Chemica andysisgivestheamount of the chemical present ontarget samples
onmonthly basisfor aone-year period. Thisanaysishelpsto determinedurability of the
chemica when exposed to natura physical environmental factors.

Biological assaysarecarried out by exposing tsetsefliestoinsecticidesontrials.
Theuseof tsetsefly targetsisan option but theinsects can a so be eradicated by spraying
chemicasdirectly totheanima body (Hay, 1997). Assessment of animd spraying chemicas
can beeva uated by catching tsetsefliesthat land ontheanimal body tofeed. Thefliesare
caught using tsetsefly hand-nets designed to catch thefliesasthey land to rest or feed.
Mortality of tsetsefliesthat |and on treated animal s can be effectively assessed if the
‘rubbing effect’ of tsetsefly hand-netson the animal body iseliminated. Thisrubbing on
theanimal body contaminatesthe catching instrument. Theresultsobtained will not reflect
thetrue efficacy of the chemical under investigation. Mortality analysisisexpected to
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reflect chemical effectiveness duetoinsect contact with thetreated animal and not the
contaminated hand-net. Investigations on thelanding preference of Glossina pallidipes
and Glossina morsitanswill help to eliminate the rubbing effect on the chemical ly-treated
animals. Thisimprovesthe standards of assessing insecticidesontrialsand the quality of
resultson bioassays.

MATERIALSAND METHOD

Thestudy was carried out in Zimbabwe at Rukomichi Research Station wherethereisa
high population of Glossina pallidipes and Glossina morsitans. It consisted of five
experimentsand each with threetrestments. An ox wasused asthetsetsefly hostindl the
experimentscarried out in the study. Each experiment consisted of threetreatmentsA, B
and C. They differed on catching period, catching interval sand the position wherethe
Glossnamorsitansand Glossina pallidipeswere caught. Thetreatmentswere alternated
onthree sitesinthemopani and riverine vegetation using athree by three L atin-sguare
design. The sites were separated by a distance of 300-500 meters. Each treatment
consi sted of 24 1ogseach measuring onemeter in length and with adiameter ranging from
15-20cm (Figure 1) for theupright set up. A radius of three meterswasmaintained per Site
asthedistance between each | og and the cage containing theox. Thecagewasfor rediricting
ox movements. A wind vaneand hand-netswere used for measuring wind direction and
catching tsetseflies on each site respectively. Each experiment had acontrol treatment
wheretsetseflieswere caught directly ontheanimal body.

Table 1: Description of individual experimental designs
Tts Exp.1 Exp. 2 Exp. 5 Exp. 3 Exp. 4

A Catching on horiz- Catching directly  Catching directly Catching directly Catching directly
ontal logs wrap on the animal on the animal on the animal on the animal
ped in alternating  body (Control) body (Control) body (Control) body (Control)

* % * % * %

blue and black cloth *

* * % % * kK k * k k% * Kk k%

* k%

B Catching on horiz- Catching on horiz- Catching on un-  Catching on horiz- Catching on un-
ontal logs wrap- ontal logs wrap-  wrapped upright ontal logs wrap- wrapped horizontal
ped in black cloth  ped in black cloth log ped in black cloth  logs
* * * * *

* k% * % % * % % * % % * k%

C Catching directly Catching on horiz- Catching on un-  Catching on horiz- Catching on un-
on the animal ontal logs wrap-  wrapped upright ontal logs wrap- wrapped horizontal
body (Control) ped in blue cloth  log ped in black cloth  logs
* * * % * %

* %
* k% * % % * k k% * kK k * Kk k%
Source: Experimentation 2012. Duration of catch is continuous* Duration of catch is two (2) minutes**
Catchinginterval iscontinuous***  Catching interval is after 15 minutes****
Tts= Treatment; Exp.= Experiment
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Figurel: Upright natural logsdesign
NB: Thediagramisshowing 16 logsfor the general set up appearance; however 24 |ogs were used
on the experiment.

RESULTSAND DISCUSSION

Table2: Mean catch for G Morsitansand G. pallidipesfor experimental treatments
Species G Morsitans G pallidipes Overall
(mean catch) ('mean catch) mean catch for
thetwo species

Male  Female Male Female
Experiment 1, Treatment A 240 408 198 876 431
Experiment 1, Treatment B 201 A2 159 335
Experiment 1, Treatment C 186 2n 177 672 39
Experiment 2, Treatment A 6 8 14 106 A
Experiment 2, Treatment B 0 3 1 PA] 7
Experiment 2, Treatment C 43 109 150 298 150
Experiment 3, Treatment A 0 4 PA] 113 <)
Experiment 3, Treatment B 0 0 2 3 1
Experiment 3, Treatment C 0 4 4 viv] 13
Experiment 4, Treatment C 118 127 148 29 1%6
Experiment 4, Treatment B 14 14 130 151 127
Experiment 4, Treatment A 199 181 25 45 273
Experiment 5, Treatment A 565 1r7 164 3H12 1,605
Experiment 5, Treatment B 241 520 490 1931 813
Experiment 5, Treatment C 8 1327 1330 3113 1644

Sour ce: Experimentation 2012.

Fiveexperimentswere carried out in the study with the purpose of identifying thelanding
preferenceof fully fed Glossinamorsitansand Glossina pallidipes. Theresultsontable
2 indicate the mean catch distribution on each experimental treatment per speciesand sex.
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They weresgnificant differencesin catch level swhich required further andysisto determine
theinfluence of site, weather conditionsandindividud treatments.
Table 3: Effect of Site and Treatment on G. pallidipes and G. morsitans and individual sexes

Parameter Fpr value

GP GM FGP MGP FGM MGM
Site 0.003 0.629 0.922 0.055 0.002 0.439
Treatment <.001 <.001 0.003 <.001 <.001 <.001
Site. Treatment 0.191 0579 0.344 0.100 0.232 0.682

Sour ce: Experimentation 2012. GP = G. pallidipes; GM = G Morsitans; FGP = Female G.. pallidipes; MGP =
Male G.. pallidipes; FGM = Female Gmorsitans; MGM = Male G. morsitans

The table 3 presents the combined effect of site and treatment on Glossina
pallidipesand Glossina morsitans based on data collected during the study. The effect
wasmore pronounced on catch levelsof fully fed Glossina pallidipesthanto Glossina
morsitans.

Table4: Effect of siteon catch distribution for G Morsitansand G, pallidipes

Species Sitedifferences LSDvalue
lvs2 1vs3 2vs3

G morsitans 0.002 0.040 0.042 0.0979

G pallidipes 0.246 0.149 0.097 0.1409

Sour ce: Experimentation 2012.
Site 1- Sparse vegetation and away from streams; Site 2- Dense vegetation, riverine area; Site 3-
Dense vegetation, riverine area.

The sitesemployed inthisresearch werediffering in terms of distancefromthe
riverine areaand vegetation. Catch levelsof Glossnamorstanswasgeneradly low mainly
dueto the stationary objectsthat were used in the experiments. The statistical resultsas
indicated on table4 are show no significant differenceinthecatch distribution of Glossina
morsitanson thethree sitesused in the study. However, each site hasapronounced effect
on Glossina pallidipes.

Table5: Effect of treatment on catch distribution

Species Treatment differences L SD values
AvsB AvsC BvsC

G morsitans 0.136 0.0979 0.181 0.0979

G pdlidipes 0.562 0.129 0.433 0.1409

Sour ce: Experimentation 2012.
Treatment A- catching on the ox at 15-minute intervals (control); Treatment B- catching
on the logs continuously; Treatment C- catching on the logs at 15-minute intervals
Table5isshowing an analysison theeffect of treatment on the catch distribution
of Glossina pallidipesand Glossinamorsitans. Theresultsareindicating asignificant
differencein catch levelsbetween catching onthe ox at 15 minutesintervals (A) and
catching onthelogscontinuoudy (B). Therewaslittleor no significant differencein catch
distribution between 15 minutesinterval caicheson thelogs(C) and catching ontheox at
15 minutesintervals(B).
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Figure2: Treatment A, B and Cfor experiment 1. A-catching continuoudy on horizontal
logs wrapped in alternating blue and black cloth; B-catching continuously on
horizontal black logs; C-catching continuously on the animal body (contral).

Figure 2 indicatesresults of thefirst experiment oninvestigationsto understand
tsetsefly post feeding behaviour. Inthisexperiment, observationsonthelanding preference
of fully fed Glossina morsitans and Glossina pallidipeswere made on horizontal logs
wrapped in dternating blueand black cloth; horizontal logswrappedin black clothand on
theanimal body (control). Catching wasdone continuoudy inal thetreatments. Catching
continuously on horizontal logswrapped in adternating blueand black cloth (A) isshowing
elevated catcheswhilst low catcheswere recorded on horizontal logswrapped in black
cloth(B).
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Figure 3: Treatment A, B and C for experiment 2. A-catching continuously on the
animal body (control); B-catching continuously on horizontal logsin black cloth; C-
catching continuously on horizontal logsin blue cloth.

Inexperiment 2 an andys son thelanding behaviour of fully fed Glossnamorgtans
and Glossina pallidipeswas done on logswrapped in black cloth and logsin blue cloth.
Theresultsareindicating higher catchesonlogswrappedin bluecloth (C) andthefemae
Glossinamorsitansweremoredominant inal thethreetrestments. However, low catches
wererecorded on horizontal logsin black cloth (B). Inthisdesign, catcheswere done
continuoudy onthethreetreatments.
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Figure4: Treatment A, B and C for experiment 3. A-catching at 15 minuteintervals
on the animal body (control); B-catching continuously on horizontal logsin black
cloth; C-catching on horizontal logs in black cloth at 15 minutesintervals.

Thisexperiment wasdesigned tointroduce 15 minutesinterva catchesto determine
itseffectson catch levelsof fed Glossina morsitansand Glossina pallidipes. Thiswas
designed in an effort to minimize man’spresence sinceresearch haveindicated that man
have arepellent effect on tsetseflies (Thomson, 1982). Figure 4 is showing results of
experiment 3 and more catcheswere recorded on 15 minutesinterval catcheson logs
wrapped in black cloth (C).
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Figure5: Treatment A, B and C for experiment 4. A-catching on the animal body
at 15 minuteintervals (control); B-catching continuously on unwrapped horizontal
logs; C-catching on unwrapped horizontal logs at 15 minute intervals.

Figure5indicate results of experiment 4 after incorporating 15 minuteinterval
catchesto al thethreetrestments. The experiment was al so designed after considering
field observationswhichwereindicating that ahigher proportion of tsetsefliesthat land on
artificia devicesafter feedingisvery low compared to thosethat prefer landing onthetree
branchesand ontheground.
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Figure6: Treatment A, B and C for experiment 5. A-catching on the animal body
at 15 minute intervals (control); B-catching continuously on unwrapped upright
logs,; C-catching on unwrapped upright logs at 15 minute intervals.

Experiment 5was based on catch resultsand field observationsfrom the previous
experiments. The set up wasdesigned to further increase catch levels. It was observed
that the morsitansand pallidipes species prefer landing on the ground aswell asat some
height abovethe ground. Hence unwrapped upright logswere used in the experiment to
cater for tsetsefliesthat prefer landing at some height abovethe ground.

Treatment effect on catch levels: Treatment had an impact on thelanding behaviour of
Glossina pallidipes and Glossina morsitans species at 5% level of significance. The
distribution of Glossina pallidipesand Glossinamorsitansand their position of landing
preference are highly depended on treatment (<.001) asindicated ontable 3. A value of
0.562 for Glossina pallidipesand 0.136 (table5) for Glossina mor sitans speciesindicate
significant differencesin catch level sbetween catching ontheox at 15 minutesintervals
and catching onthelogs continuoudy. Catching continuously on thelogsintroducesthe
presence of man at all times of which man hasarepellent effect (Valeet a, 2000). This
could have contributed to the low recordings on treatments with catches being done
continuously (Figure4 and 5). However, 15 minutesinterval catcheson thelogsand
catchingontheox at 15-minuteintervalshad little significant differences. Their meanvaue
differencesas shown in table 5 above did not vary significantly when compared with
catching continuously onthelogs. Thefindingsimplied that 15 minuteinterval catches
which minimizeman’spresenceincreasescatch levelsfor Gloss namorstansand Glossina
pallidipes. Thisisaninteresting finding that could dternatively be considered intheuse of
artificial devicesto catch tsetseflies after feeding in experimentsinvolving insecticide
assessment.

Effect of Siteon catches: Theresultsimply an even distribution of catchesin all thethree
sitesfor the Glossina morsitans but the catch level sfor this specieswere generally low
(Table2, Figures2, 3, 4, 5and 6). Thiscould bedueto thereason that, thisstrain of flies
mainly prefersto attack moving bait animalsthan stationary objects (Thompson, 1982).
For the Glossina pallidipescatch distribution varied significantly (0.246 for 1vs2, 0.149
for 1vs3) except for 2vs3 (0.097) (table5). Thesites2 and 3 weretowardstheriverine
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areaand the vegetation was dense and not as sparse ason site 1 in the M opani areathat
recorded overall low catches. Sitehasagreater effect on Glossina pallidipes (Endeshaw
et al, 1997). Research has shown that Glossina pallidipes and Glossina tachinoides
weremainly encountered in wooded savannaand forest areas, and Glossina fuscipesin
riverine vegetation. However, adeclinein the prevalence of Glossina morsitanswas
observed (Endeshaw et a, 1997).

Results obtained by Mohamed-Ahmed and Wynholds (1997) for Glossina
fuscipesfuscipesindicatethat traps set at one meter fromtheforest edge caught 3.3times
asmany malesand 5timesasmany femaesasthose set insdeor 10 metersaway. These
findingsindicatethat the Glossinaspeciesgenerdly prefer densevegetation. Vegetationis
thusan important variableand hence sitehasan effect onthe generd catch levelsof tsetse
flies. However, the effect of sitefor Glossina morsitansisdifficult to assesssincethis
group of speciesprefer attacking moving objects. Theeffect of sitewasmore pronounced
onthe Glossina pallidipes(0.003) asshown ontable 3. In the hot season the highlighted
species prefer riverine areas where there is a better shade and favorable moist air.
Temperature and rainfall patterns have an effect on the distribution of tsetseflies (Hay,
1997). When the temperatures change to near normal their distributionisalmost even
from theriverine to sparse vegetation away from streams. Thiswasto alarger extent
noticed during the hot peak hours of the day for the pallidipes species.

Catches of Glossina morsitans were greatly affected by treatments and
temperature. Mohamed-Ahmed and Wynholds, (1997) determinethat light intensity and
vegetation werethemost important variablesaffecting the catches of each sex of Glossina
fuscipesfuscipesin Kenya Thisfinding may aso coincidewith theeffect of thesevariables
on Glossina morsitansand Glossina pallidipes. If exposed to hot dry conditionsfor too
long, tsetsewill dry out and die (Warnes, 1997).

Experiment 1: Theresultson figure 2 indicate higher catches on alternating blue and
black logs (treatment A). Field observations haveindicated that although higher catches
wererecorded on alternating blueand black cloth, agreater proportion of theflieslanded
on thelogswrapped in black cloth on the same treatment. Thishad contributed to the
formation of experiment 2 with blue and black logs on separate treatments. Inasimple
choice of blacknessvswhiteness, G m. morsitans showed anine-fold greater preference
for black; S calcitransdisplayed no preference (John and William, 1987). In aresearch
carried out by Green (1986), it was determined that landing responses for Glossina
morsitansmor sitansWestwood and Glossina pal lidipesAusten were generally strongest
on black surfaces, and weakest on white, but the results for blue were variable. The
Glossina pallidipesrecorded higher catchescompared to the Glossina mor sitans species
(figure2). The Glossina pallidipesareknown for attacking mainly stationary baitsand
thisjustify the higher catchesfor this species. The Glossina morsitans prefer to attack
moving objects at times when they are most active (Vale et al, 2005). In some long
established tsetse capture methods, it was discovered that stationary baitscapturefemale
tsetsetoamuch grester extent than fly round (Muirhed-Thomson, 1982). Inthisexperiment,
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theinvestigation on tsetse post feeding behaviour isbased on stationary baits (figure 1)
and the preliminary resultsseemto agreewith theliteraturefindings.

Experiment 2: Findingsfrom experiment 1 resulted in theformation of separate black
and bluetreatments. Ascan benoted on figure 3, logswrapped in bluecloth (treatment C)
have maintai ned higher catchesthroughout the experimental period with thetreatmentin
black cloth givinglow catches. Resultsof thisexperiment contradi cted thefindings presented
for black and blue catch levels(figure 2, figure 3). Fully fed fliesrecorded higher catches
on bluecolor (trestment C) than on black (trestment A), (figure 3). Results of experiment
1and 2 couldlead to aconclusionthat fully fed tsetseflies prefer landing on black color if
blueand black surfacesare set in close proximity. However, if black and bluecolorsare
on distant separate sitesmore catches of fed Glossina morsitansand Glossina pallidipes
will berecorded on blue color. The observation that had led to the design of targetsand
trapswasin addition based on the statistical andysisthat, tsetsefly isvisudly attracted by
blue color but when it approachesthe object in blueit landson the black surface (Vale,
2003). Thiswasaso demonstrated by Green (1993) that, the number of tsetse attracted
toatarget increased intheorder: yellow<green<red<blue. Black wasasattractiveasblue
but tsetsefliesprefer landing onthe black color (Vae, 2003). Sincethisexperiment focused
onlanding behaviour of fed fliestheresults could bevice-versacompared to hungry flies
or they may favour to land on any object around theox’svicinity. Thefindingsfor higher
catches of fed flieslanding on blue colour needsfurther research. However, aresearch
carried out by Green and FHint (1986) indicatethat the‘ best’ trap materia wasaroyal blue
cotton, which reflected blue-green strongly but very littleultraviol et or green-ydlow-orange.
A research by Green (1993) also indicate that 1anding responses of G m. morsitans
Westwood on black and bluetargetswereincreased up to four-fold in the presence of
carbon dioxide, but no significant effect of any other odours could be demonstrated.

Experiment 3: On experiment 3, catcheswere recorded continuously and at 15 minute-
intervalson separate treatments. The 15 minutesinterval swereintroduced to annul the
effect of man’spresence sinceit hasbeen found to havearepul sion effect on tsetseflies.
Man had adiminshing or repellent effect on tsetseflies, particularly tothefemalesfor the
Glossina morsitans (Muirhed-Thomson, 1982). This affect both sexesfor Glossina
pallidipes (Muirhed-Thomson, 1982). Under these parametersthe control with catches
being doneat 15 minute-intervalson the ox (tratment A) gave higher catchesasindicated
onfigure4. Catcheswere done soon after thefly had fed. Field observationsindicated
that moreflieswere missed sincethiswasdoneat 15 minutesintervals. During that 15
minute-interval gap morefliescould have been captured. Aswas pointed out that the act
of feeding by afly terminatesin two-three minutes (Austen, 1922). Thisimpliesthatin
every two minutes catchesare expected to berecorded. Thefly sometimespartly wthdraws
itsproboscisand thrustsitin again and again but once asatisfactory well of blood hasbeen
tapped, theabdomen fedsrapidly, it then withdrawsits proboscisand fliesaway (Austen
and Hegh, 1922). With thisobservation, morefliescould have been captured if theintervals
for catching was adjusted to lessthan 15 minutes. Treatment C with recordingsat 15
minute-interval son thelogsgave higher catches compared to treatment B (figure4). This
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explainsthe effect of man’spresencefor thelower catchesin treatment B where catches
were done continuously onthelogs. Thefemale Glossina pallidipesoverally recorded
higher caiches(figure4).

Experiment 4. From the raw data it was possible to compare catch levels amomg
treatments. Field observations had indicated that the proportion of tsetsefliesthat land on
theartificia devicesafter feedingisvery low compared to thosethat prefer landing onthe
treebranchesand ontheground. Othersevenfly adistant away fromthehost after imbibition.
Thisfield observation had led to afuther modification of theexperimenta trestmentswhereby
color wasno longer being considered. The new design wastaking into account devices
that wereasattractive asthe natural resting sitesof tsetseafter feeding. Sincethesewere
mainly treetrunksand branches, the control wasnow compared with unwrapped horizontal
natural logs. The Glossina morsitansdisplaysapreference for baobab trees asresting
stes, athough any other kind of treesare preferred (Austen and Hegh, 1922). Asindicated
onthegraph onfigure5, the control had higher catchesfollowed by treatment C with
catchesdoneat 15 minute-intervalson the horizontal logs. The Glossina pallidipeshad
higher catcheswith thefemalefliesdominating overaly (figure5). However, during the
course of the experiment it was noted that flight path height of tsetse after feeding was
important. Themorsitansand pallidipes speciesprefer settling in colour conditionsbeing
correct, upto afull height being available (Austen and Hegh, 1922). In experimentscarried
out by Vae, theflight path of fed flieswasbe ow 95cm, meaning that flight path of tsetse
after feeding islow and towardsthe ground and vegetation (M uirhed-Thomson, 1982). G
m. mor sitans landed twice as frequently on a 15x30-cm vertical black stripeason a
horizontal one, but S calcitrans preferred the horizontal one (John and William, 1987).
Therewasneed to further modify thetreatmentsto takeinto account theflight path height
of tsetseafter feeding.

Experiment 5: Field observationsindicated that the morsitans and pallidipes species
prefer landing onthe ground aswell asat some height abovethe ground. The preferred
landing siteisdepended on thefly’s position on the animal body during feeding. The
magjority of fliesfeeding on thelower part of thelegslanded on the ground and on the
lower partsof treetrunks. Thosethat feed at any other position on or abovethe belly,
landed on treetrunks and branches. Christopher Doku and John Brady (1989) intheir
|aboratory set-up research haveindicated that Glossina morsitans preferslanding on
upright devicesthan on horizontal features.The set up of unwrapped upright logswas
then designed with theaim of catching asmany fliesaswaspossible (figure 1). Glossina
mor sitans speciesrest upto six ft from the ground and female Glossina morsitansusually
chooseblack treetrunk surfacesat 3-4ft from the ground, they mainly settleon thelower
of the branches (Austen and Hegh, 1922). With the new set-up (experiment 5), the catch
leve hasincreased overaly with Gloss na pallidipescatchesfor the control and 15 minute-
interval catchesontheartificia devicesexceeding four thousand (Figure 6). Glossina
mor sitans have maintained lower catches compared to the Glossina pallidipesand this
wasdueto somereason that they mainly prefer attacking moving objects. The 15 minute-
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interval catches concurred with the repellent effect of man. Fromtheresultsonfigure6,
moreflieswerecaptured from the 15 minute-interval catchesthat minimiseman’spresence.
Overdly, theresultsof the control and treatment Cindicatesasmall differencein termsof
catchlevels(Figure 6). Research hasindicated that in Coted’ Ivore meaninfection rates
for herdsinsidetsetsefly control areaswere significantly reduced compared to cattle
outs detsetsecontrol areas(Menninger, 1996). Thereisneed to develop more cost effective
methodsfor tsetse control. The useof Deltamethrinin placeof DDT for ground spraying
ismorecostly (Warnes, 1997). Controlling thediseasethrough eradication of thevector is
effectivebut it isimportant to devel op new insecti cidesand techniquesthat can be used at
low costs. Ground spraying iscostly and aternatively pour-onsor insecticidetreated
animascan beused. Thiscallsfor theneed to continuoudy develop new chemicasfor use
to control tsetseflies.

CONCLUSION

Glossina pallidipesand Gloss namorsitans prefer landing mostly at someheight of one
meter and towardstheground after feeding. Thismainly dependsonthepositionthat they
takeduring their feed on the animal host. Man had arepellent effect on both fully fed
Glossina pallidipesand Glossinamorsitans. Unwrapped upright logs could aternatively
be used to catch Glossina pallidipesand Gloss namorsitansafter feeding for the purpose
of biologica and chemical assaysto determinethe effectiveness of chemicalsontrials.
This could also avoid the rubbing effect on the animal body and hence eliminating
contamination on thehand-nets.
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