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ABSTRACT 

.-\ [sct:;\! sliney tu J':-;'iCS,S the n:-k uf If) panO~OIllOSI~ to li\l~SLUI..:k wa", comluctcd III Ih\! South 

Wc..,tcrn Rill Valley or Eliliupj,L T he cbalkngc was c'>limatcd as the prudllt:1 uf IsClst: relative 

lien:. i 1 y. in fl!c llOIl [,lIe ;1Ilt! I he propUlI ioll of hluodJllcal taken by (sche 11 il!s fnJI1l 1 i \1.: ... 101.:1-. 

A lutal of 2900 kl11~ or the ..,tully area was divided into 100 kJll~ lllonllon:lg grid:-.. am] ... tratified in 

tbree ... traL;1 acconJlng 10 altiiUdc as lowland (0-1600 III altitude). mid-ahilUJc (J601 -:WOO III 

altitllde) and highland (above :WOO III altitude.) The "urvcy \\<1.., dune I\\'ic(: according to thi.., 

stratification.llrs! during the dry spell (April-mill :-" Iay) ami second in kill! JUIlI.>July 1999 (wet). 

T\\cntytl\·c NG2U-lr;lps were dcpJu)cd In each grid. Fe\\ bicolliral tr:.lP'" \\ere deployed along 

the river':. to monitOr riverine :-.pecics. Traps were remo\'cd aftcr three days. and the !lie .. were 

counted. identified ami \c.\cd. Relati\'e density was calculated as the numbcr of tlie,> caught per 

tmp pcr da~. Tsetse inft:ction rate ... were uelcrmlileti by di':.sCt:tilm ml'thud. Agillg ~'i nie.., was 

dUlle 1Iullnly hy \\ ingfray Illethllli. Bloodmeal identification was b'lsed on cllIymc-Jillked 

HlUllllllilsorbent .h .... ly (ELISA) u.~illg host SIK~Cllic anti':.l'ra. 

T\\o bet ... t: SI)(~CJCS were detected. (i/o.l.lhlil fJaffidifJl!s a.s the preJumin;lJll "'peclc", which W,b 

detct:ted lip to Il)JI III .Ibo\'c ..,e.l lc\cl and C!II.I.lilla/lIst'ipes, detect cd up to 1710 III altituut:. 

During Ihe dry ... pelt. the rel,lIlYC denSity I..)f (; /w!!idi/JI!.' \\.1'" 0.6 t1lcsltrap/da~ and 0.06 

t1ies/tr:lp/da~ for (j jwdpn DUring Ihe wet spell. 1111.:"1.: figures lO ... e to 2.4 and O. I for 0. 

/laliidi/)l!,1' and (j /wl.:ijJt'1 re\pectively. The 10wl.UlU :trl.::l\ recorded the highe ... t ue!l"'Jt~ for both 

"'peCII.:S, TIl!.!re were 110 nl":'; caught In Ih!.! hlghl.mJ .tr..:a. 
'- ' 

Abtlllll}l:'i (,. !llIlfidil'e,\ ,lilt! ()S:! {; II/Ic.'i/lt'l \\ere dis ... ect!.!d fnr infcc{lOIlL ral!.! e"'!IIII.tIII)J1. All nIl'''' 

were from lo\\bnd .Irea .... For (J !,et/lid/pt'.I. Ihe l)\er~11! Infel..'\loll 1<111;' \\:1 ... ((lund to he 7.Yc; 

Th!.!!c \\ :1'" ;1 ... igni!ic;tllily higher lJ]fl'l'liull rale JIl fl.:lll,tlc ... ~\').4 r:(,) than III male ... H.I r( 11 Xl::: 6.-C. 

r < O.OS I. The itlfCCllnn f;tle W:I'" ,d ... o ... igntlicantly higher mIlle \\eI19.51.'; ) tban II \\it... m\he dr~ 

1ll0lHh ... (5.6'7r J. t-/ ::: 4.57. P < 0.(5). All the tim:..: HllpOrliltlL palhl)gl'IlU': trJP~IJl\.hI1I1ll' Iype ... were 

tkll'ctl.:U. \\jlh.tn infectIon rail.: \)1' 5.4";·.2.2";' ,U1\.1 O,~"'('!m ]ho.t, Ctlllg/J!t:II.\(' ;llld Urlfl.:ci typl.: ... 

re ... p..:\.:ti\'\.:I~ \ ... r!.!gard 10 (j /1IIc:iPl',I. thl.: overall inli:cllon laIc \\.IS tuuml 10 hc..: 7.6":;'. Onl~ 

]·iI'lI.\' and ('(llIgolt'IIItJ il1f":I.-'lion Iyp..:s \\l'le detected. Felll,de'" <11"'0 \IH"\\eJ ... igI11I1c:111lly higher 
, 

lnk..:tilHl 1,111.:'" 1l).4J~f) than IIhll!.!s (5.8"'-(,). t;C ::: 4 .6:-: . P < 0.05). Theil' \1.1'" 110 sigllltil':tnl 

\'11 



differcmT III the infection wte~ ill the wet 0.8%) ami dry period (7.Y~) (/ = o. P > 0.05). Til \! 

infection ratt.:' was 7.50'c :tnd O.OY} for r'imx and COllgo/ellse lype infccljol1~ respecti\e1y. For 

both (; pc/Ilitli/)!!s and G Imc/pc.\ there \\';\~ a :-;trollg relationship betwe·l.:n Infection rate ami age, 

Indexed by wlIlgfray. wilh a corrcl,ltjon coelTidclll (r) ofO.YS and 0.99 respecti\cly. 

During IIle dry ~pcl!. callie were idelltitkd as the llIain ~ollrce of hlooumeab fo r bUlh G 

pullidip<,.\ (-15<7(') ~lllJ u' 11I.lel/N.I (-1U(';") In the \\1'\ spell. C:I11II' prmidl'd 6(17Q, of th<.C 

bioodllleab for G pal/idipc.I whik (i. /il.H.:i/II':.\ changed their l11aill host to mall /69.2%) with 

callie providing olll~ 7.7% or their meals. Implications of tbis change ;\1(' dlsclLssed. 

The trypano"omosi" ri"k index (chal!enge) for imliviuual tsetse "pecic" in dry months was 

e:-.tlillatcd to be 151.5 for G pallidipes and 18.6 for G jll.n:ipes. \\ hde ill the wct "pell. the:-.c 

figurcs were 1521 for G. pallidipes and only 6 for G ./ilscipes. The o\·crall trypanusolllosis risk 

index !II dry months was 171 alltI in the wet months it was estimaled to be 1527. 

It i~ cOllCluJed that the ri",k i" higher in the wei than in the drier monlh', of the yedr. tbis finding 

correspolldL'd \\ ell with trypanosome pre\ <lience in animab. ACl.:orulng to the ~twtlricat!On of lhe 

altitude ill thi" l'arul.:ular ,>lUdy, thc lo\\'tand WitS categorised ,,'> h;t\in:; lIIedium to high tsetse 

challenge. mid-altilllde :I." having low 10 medium clwllenge, whdl;! thcn.~ \\a-. 110 challenge in the 

highlalll.h 0. l//.Iei/Je.1 contributed \ery low to the mer;l]] challenge III thl;! study area ;.IS compnred 

to 0 /w/lidipes. 



I. I NTIWLJI ICT I ON 

f\ frH.;an alllllHlJ lr~pan()~Olllosj" COll~! raiJls llie product ion of milk. Inc.1! and Jnlmal II":.tellon 

llcru.,., 11Iw..:b (If Sub-S.Lll~,ratl Afric;l. Til", bctSC'-tralhllll l tL'd dl";t';l\I' i.., P:llliCllbrly Illl]10rlant in 

Ethiopia \\here al lea:;t ... ix million call ie arc expo:-cu to the disca~~ (Swallow alld \VoudyuJew, 

199--l). Eth iopi a. one of (he large\( African countries. ha:; a land area of aboul 1.3 million square 

km (Til\ubcl. 1993). Pcrgman (If !II (1981) noted tb.!! Eth iopia Iw\ till: Jargc~t domc ... tic animal 

popubuoll ill Africa. and trypano:-,o!llo . ..,IS is \\ idcsprcad in Jamc!'>l!c il\'\:,>\o(\.;. in the Wt;stem. 

\oulh-\\estcrn lo\\I.lIld regioo" ;lIld (he assuciated river system.;_ At.:cording to FAO (1993 I. 

Ethiopia h.ls a population of 3 [ million cau le, 23.::! million \heep. 1~. I million gOJ.t\ . ::!.7 million 

11I)I"\e:-.. 0.6J million mule ... , S.::! mIllion uonkey.., ,mu 1.07 milliun camels. Unpubli .... hed data 

inuicate tlMI I ... ehe tran'>miltcc\ trypano .... oillosi .... i" the major cJ.u ... e for the large land rc:.ources in 

the Slllilileill RI ft \'J.lky of Ethiopia tu remai n unucrutilil(:u. About ::!O.OUO klll~ of dgricllitural 

\ullJ.blc land I,Jf the Suuthern Rift Valley i .... e..,timateu to he infc-.tct! by the tset..,e ny Clossilla 

pallidipc.\. Altlllht ;111 the It\·e .... [Ol:~ poplll.ltion .... in ,IIlU aujacent tn lhi:-. valley ,lie at risk of 

acqull"!lI.l; the di .... ease.ll any onc time. It i:. c'>timateo that monality duc to trypano .... umosi'> is more 

than 16~r <I., ,.:olllp:lrcd III the national :neragc of 8'7;. An e"tilllatctl L'SS 0.8 million l!l. expended 

;lIlllually In umg <;uppl~ to the area by the Go\·crnmenl. 

There ,Irc .... e\eral intcncntion method.; ll'icd currently III Iht: fight agalll .... t bovine tr~pano"omo""I"" 

in ;-Hrica The"e include the u\e of drug:" ag:lin"t IrypJtlO.,OIW':" !II c;lltk. clther " .... prophybctlcs or 

;1" thcrapcLLtiL:S. Il owevcr. thc occurrcncc of Jrug rcsist'lllce. the lugh recurrence of l'u\l ... or the 

drugs ;!tld the logi .... tic ... of ddl\cry. Ju nul J\1.lke til lS "trdtcgy for UI"'C,I"C contJt)[ ,fflal1r.lcll\"c onc 

Other" .Ifl· the u"c of \·drioll" method" ,lIllled .It cOlltJ"olllllg Ihe I.l.'l·tor 0"/1/\\11/(/ :uld thl.' 

ltHrodllctioll Ilf tr~Pdn\)t\)lcra!lI L:;llIle "llcll ,I'" the N·t!;llll;l vI \\e"l Jml l·cnlra[ Arnc.! inlO are'I" 

in Ic..,tcd by (set "I.' r1 il·~. I\o\\"e\"cr. \"ector {' I i 1ll inatlOn 1,)1" rcduL·tlUTl 1I.;m.11 n" I he rermanelll .,nll1t iOll 

of I.'OIHIII[llllg tr~p'lIlU"nIlHhl". Lmglcy {[IJl}-I-j !luted that It h gcnct.lIly recnglll/cJ that Ihl.' 

l'pnllll[llf Ir~ paIlU"Ulll{)si\ h l'c"\ :u.;hlc\·t:-d by rcm\)\ing ["'Che file" fJ"\lm the emimllilleni. thOllgh 

fe\\ ,\1'111 . .:,111 I.'Ollntm::s b:ne c\er pJ:tclu..:ed t .... ctsc l"\llIlro[ 011 a \\lJt.: .;c,llc_ Dc"pllc the knnwll 

liIlUI,IIJ!ltl", thc u:-.e ur tl~ p,lIludJal drug" . gCIl!.!rally aU1l1ini\lcr!.!d In the li ... c:.,tud owncr" 

them"'l·l\c". 1:-' Ihe llla.!l)r 1I1elhod hy \\ hlch .lJlttll:tl trypano'>o1llo .... l ... I" tmby l"lmtHllkd in !llO'" 

Afnl·all l\lllnlne" (LC,I~, [99t.J). Il lH\C\CI. Jmdan ([1)861 \\.lrth.::d Ih.ll killing trYP;ulll..,U1l1e:. III 



lllall Jnd JOIl1~"'l!C ,lIlunal ... by tryp'\IlocIJ~d urllg~ i", nOI a penn.tllCllll ... olLmon and Ihat zero 

Jl ... e,t ... c (all only reali..,llc:llly b~ acJll~\'~d by elimination of Ih~ \CClor'~. Llkewl"e. Leak (1999) 

noh::u Ihat (omplete erJuicalloll of the \-eclor is rarely achie\'ed. yet in the ab"ellcc of ;t vaccine 

rur Iry rann ... 11II111'"I'" ,lIlJ .\ ... urug re ... i ... t~lIlcc 10 available IrypanOl:iJ;tl dlllg ... merc;l ... e ..... ,,:onlrol of 

I ... ehe ny lelllalih the llIo'>t JC'>lr'lbk mC'IIlS of conlrolling tl\l.: Jl",cd ... e. 

Ilow~\er. m~thlld ... of bctsc comrol f~qUlre. among other Ihlllg"'. th~ knu\\lc:dge of hd ... c specie.., 

dl"lriblltion and abundance !Il the area. Katondo (1984/ ad\'i"ed that outhreak .. of Irypanosomosis 

I.:ould be cunt.lIned by implemclltation of pLln" based on ..,ount! \·>.110\\ k:dg~ 01" Glossill{l 

dlSU·ibutioll. L·nfurlunately. for many countrte~ such knowledge I ... rl'agrn~mary. One of the mo .. t 

11l1pOn;ult UlHCOJlH;'" from the result ... of "pecics distribution "UJ'vey" IS [hc e"lll11ale \)f the Jctu,,1 

tsetse mfe ... ted .1n:;lS within .1 gJ\cn region \\jth an option for tsel~e ,;ontrol tR'l\\llnf;~ ef af. 

1(93). 

T .... el .... e lIIfcction !"Jle i .... 111 lmpollant p.Jramctcr in the asse ...... mt!nt of trypanosomosis ri~k. 

Knowledge 01 Ihe JYlI<lllIh':" Ilf tfyp,U\o ... om~ III(el..·IIOI1 r.lie ... ill bCh(" i" funti,Hncntal to our 

UJlder ... 1JnJIllS of the epidemiology of t .... CI'>c tr;tn~nllHeti trypallo .... olllo"i ... ( LeaJ.... amI Rowland .. 

1997 1, Application of such kno\\let!gc (";Ill be ImportJnt. for e."\atnple. III planning of Iselo;.,c 

(onlrol ;tC(J\·llie ... u"lng ... Icnle male in"c("1 lechl1lque" (LeJk Jilt! Row!J.mh. 191)- I, The 

infOrlllallon on trypano ... llmes dnu their rdJtlve Infectlon rJle III t ... ehc !lIe" J ... needed abo for the 

.1 ...... c'>"nK·nl of [ht: Jt"tllallr~ p'U1U ... UIllO ... I ... ri ... k 10 the people Jnti thclf li\(·"II,-,,:1... amI drug re .... i~lancc 

"[UUie ... I :' illh;lHleu-AhHlt!d l'! cd .. 1989 L 

DlI"fcrent t"CbC ~pel..·lt!" h<l\'\,.' dll"!Cn:nl 110,,1 prcferem:es In "'\.lI11e in .... \.tncc" \ ... ~be !lIt: ... lake lIlo<.,1 (11' 

(hell' bioodlllt:ab [hllll ,1Ililll~t]" other 111;111 cattle. hellce- pO"'lng k" ... n ... k III c.lttk \1 01(10 l'! ,iI 

I 19S01 fuund (ilat "peCII..'~ ... lIch ;1'" li hl"r!\'i/,,,Ipi\ (;Ike hlutJdme.lt... IUIl"li:, lmlll UlILI"'U;llllIl"t'> like 

hlppnp,lIamu" ,\1"'0. Ih~rc I'" liuk "l1CI.."C'>S in .. uch conlml ;lcl1\,lIle ... like u ... e of pOllr·\ln" \\hlch 

depend .... oldy nil nit! ... IceJlll:; l)ll trc;Jlcd '-Illlnlal" If Ihe Illl.."'" fc~d on dlHlIlal~ nlher th.Ul cattk 

The knnwlcJgl;' llf hehe hlht pref~r~llct.'., I .... therdore, of \'ItJI impurtalll.·c III c-;lllIlatin:; the n..,k 

of try pallll"'lllllP";h III .1 p'll'licl1lar alea. 



In vic\\ of Ihe abo\e. Ihi~ study was des igned 10 address l!lese aspects (tselse species distribution 

and density. infection rate and tsehe host prefere nces in thc CIrca) as all illlpon~lnt part in 

estimating Ihe trypallo:-.umos is risk III the area. T his will form all imporlam baseline In formation 

fo r the eontrol of tl") pallosoHlu:-.i:-. ill tIn! Southern Rift Vallcy of EtliIUI)l;4. 

2.01l.JECTI VES 

2. I Gl' lIual O bjccli\'c 

To cstahlish the ClllOtlloJogical componenl of the rbk of trypanosolllosis to liwslock in the 

Southern Rilt Valley of Ethiopia. 

2.2 Specific Objccl in s 

To conduct a t"etse 11) sliney in thc North Omo. Southern Rifl VaHey of Ethiopia during the dl") 

alld wet "pclls and cstabli..,h the following: 

• Distribution and relative abundance of the \'cclol'''. 

• I [.Ihnat jJlcfclCtlCe" uf diffcrent t"el:-.e "pccie:-.. 

• Vari;lIilln" in the inrectioll rate of diffcrent trypano"olllc speclc" III I,,·else 

• Ellect of .Igc on the trypanosome infectiull rate in [<.;o.:l"e. 

• 110,,1" preferences of the differo.:nt tsel:-.c species. 

) 



3, L1TE IL\TURE IU;: \ ' IE\\' 

T ~C(~C tr'Ul "JlliHed <ulimal trypa noso lllosi~ is Olle of tht.! major t.:o nstraints to social econo mic 

dC"elOPlllt.":!lt in Afnea. In ;J. rc\ie \\ 011 the CLl rren t situation of animal Irypano~omo.., i s in Africa , 

,\I urray <lnd Gray (19S .. n re ported that tsetse nics in fest approximately 10 million km
2 

o f the 

continenl. affcc{lIl g 38 cou nt ries . Aboll t 300;(; of the 147 mill ion c attlc in the countri,,, affected b ~ 

l:iet~e OIC.., afe exposed to the disease . T he ann ual losse ... in lin:" stock production due to 

trypano..,omo\i" are cstllllUteti at US 55 billion <lnd there is (' \ 'idem.:c 111..1t the o\er;111 ..,ltu:.ltio n IS 

tk:teriorat i ng. 

3.2 Thl' g e llU !) Gl us'i il1 :1 

':'.2. Biology 

(j/o.\_\iIlO are large IIl ... Ct:t .... rather dull III appearance. \ aryll1g III culour from light ycllowish­

brown to d~lrk-brown, SOIllt' "PCl.:IC .... h~l\e alternating darker and lighter band .... on theIr <Lbdomen 

T "e(~e nle .... ["eprodw:c by adenlltrOpJo.: \1\ ip'lriLY. Act.:QI'ding (0 the dc ... t.:npuon of the hlology 01 

he he tlle ... gl\cn b\ Jtlfdall (1IJS(}j. h,'male ... u ... uall\' male wIth III ,Ilb\ 111''''0 arl~ner'.!ll1~ from . . - - ~ . --
their PllP~11 ca ... e \\ hen Ihe fem,lk I'" ,Ibout to 01' I'" ,KIlI,lIly J(J tho.: prul:e ....... of (;Jklllg her 111''''( 

blotlLilllc.tl. Actl\e ,lilli \table "'pefm'> can ["Cllhllll in the female "'lx:nnalitl'I:<lC ttllllu~IH.lUI the life 

of the fel1l;\[l'. \\ [Heh , ... about 3--l 1I10nll1;::.. :--' lall!lg lake ... place lHKC .• md 1Il1l1t1ph: matmg I'" 

prohably ;t rc[atL\c!Y fafC lH':ClIrrelH:C. :--'l ale Ole ... arc fully potent \\hell they arc fe\\ da) ... old and 

em mate on nuny UCLa"'IOll" . hut in (he lIc1d the) arc unlike!) tu r.llr morc than fe\\ tllnes. In 

km.lk .... l'gg'" are 0\ uialed ... eqllcllually III the fOUf o\'arillle,> ,Lilli 'IrL' \oJ', ul.tled mlo the uteI'll ... at 

Intenal ... of about 0-IU day" with the fir ... t O\'UI.ltIOIl OL'culTlng \\hen thl' tly I'" ahOlll I) OilY", 

!Jordall. 19X6,. :\[tcr ['cnJlI/_atinn , the fir ... ! IIl ... tar Ian a dc\t:lnp ... within I:he cgg ;Ind h.llches aftel 

t!llce ~lIIJ.I half d;I~"" fccding 011 utl:IIIlC gJ;lIld '>cnct iol\ .... It thell mOll It ... !\\ICC ;JlIlllan-ipo"'lIioll 



of the tlurd lIl'>t.LJ" L.ln <! occur,>. Thi" then burrow" lapldly into '>Ol!. cunLrac\:> rapidly [0 fo rm a 

harrel-~lwpeJ pllp~!lJLLIIl . which darkell!'. later. Afte r fOll r day" . ecuy'>ls le!'.ul [s in the (rlle pupae_ 

After 30 duy ..... It a tClIlpeLIlLIre of abOUL 25"C. a ,> ingle tly ('merge" from each PUP:lrlUIll with a 

,ex r.lllu o! I: I, 

It i,> ~no\\n that lelll;lle,> live longer than males . both in Ihe tabora(oJ") J.I1IU in the nelli, The female 

IllU'>\ IIVC for at least J(j day,> to produce more th;11l (\\0 ofl\prings if :he '>pecic'> J, to ~urvive. 

Leak (1999) no(ed th.!1 t>;ctsc Ilies are k-:.tf.ltcgi"ls. having ;\ low rate of reproduction: they 

producc a ,ingle egg.1t i.I (illle and one egg cvery 9-10 day<;, The egg" and l;lf\';l1;' produccd ;Irc 

rctuincd in tlie fenule uterus until just before the third <;1.lge lan';!c 1<; reaJy to pUpillC. and thi:; 

high le\"el of parent,ll "c;lre " enSlIH"<;;l high probability of cach indl\'idllal slIr\'i\ing. This differs 

from mo..,( in,>ccls. wbich arc r-slratcgi'it<;. producing large numbc l' , of cgg'i each ha\-ing a 10\\ 

chance of "uf\-iving to adulthood. Jordan (1986) noted thai III Illo"i 111"'(:Ct<;. the immature stage ... 

arc ahundanl. hut .11'1: ranicularl~ vulnerahle tu natur:i1 ;Jnd m,1tl Induccd lllon.dll) Il owe\'CL III 

(j{O\\il/tI. fcw ofr'>pring' .\le PllIliLlccd bUL egg ... and 1.ln·,l ,Ifl' \Veil protected \\ Ithm Iltt: femak 

parent where little lIIOrl;t!Jty OCCllfS, The pupae ~re ,,1<;0 protected by ,I hard C<l"C burrowed in the 

~oil. 

Both male ... and female ... feed only un blood. Felll.tie ... feed more fn:quclilly tlun lIlille ... 10 nOUrish 

(he ];.11'\',1. and 011 25C. female:"! need to feed. on thc <\\erage. about every nther uay ,llld m~Jc" at 

rather lungcr inlcn.LJ.... Female,> fecd up 10 2-3 times thCll' bLld~ \\ cI,;;ht Llnrd;lIl. 19~61, 

T"ehe nle, ,Ire d'l,sllicd IIIto Ihe gCIlLI ... CiltlHillu of (he ]"!lllIly GIO\\lllld.le. order Dlptera-Ih..: 

two wJIll!cd nie" l l3l1\tnn. 11)55). T\\I) fea!Ule'> cle,lrh dl'illll!ui"h thl' \!'.?Il11" (J{o\\il/(/ fn.IIH olher - . - -
dlptcl';!_ One I" thc dl"~;11 cell of the \\in,:!, "hared like ;t Cle;I\Cr and referred In .IS "hatchet cell" 

1~lIIg bt:l\\eenlullglllldIIJ.lI \\Ing Velll 1\ ' and \'. TIll' ... econd kaLure I' the pre,enl'e til -..ecund.u'y 

hram.:he ... 011 the hall' llf the ;11'I ... t<l of the dntcllIhlC. Thl! gcnu" 1\ lurtlk'f ... uhdi\ Itled JIl10 \vcll-

1l1ar~cd 'pl!t'le" gr~lup" (SlIbgl'llCr;l l, Thl"': ;11': !1/\ClI 1.\U'itenl!ldl, Ihi/pali,' (i\I!Il111rill lla) J.nd 

IJ/a/,\i/ol/.\ 1 GIll""111.L) gl'llUp'>. The gIl1l1!," c;tn readdy b.: di"l1ngUl,hl!u OIL tho.: bil,j" of thl! 

dlirerellLY" lIt' lIlale ant.! fell);!le gcnit,d d1'l1l.1Iure,. \\'lIhll1 till' "uhgL'III.:r,1. m,de:-. of thc f1t1If1t1/i., 

group .!I-': Idcnllfied 111;11111), IIl1lll the 11H1rplH,logy uf the Illlerinl' CI'l"PC(,'>. Ill.dc" of the Ilw/'sirw/\ 



group from the .... upt..'riur dJ~pcrs and'/wLu group t'cmale ... most l!asdy fmm the "'Ignum. Stand.lflJ 

l!oll\enth.lIlal kl!Y'" for iOt::llIiricJtlOll of tsetse nIl's idCllllfy lnth\idua l {setse sllL·cil!s. Thl!fC arc 3 [ 

speclcs and ... uh ... pccie_ ... idenllfied .n pn:: ... ent. " ... ,>ho\\ n III ~HUlC,X ~. 

3.2 J T ... et ... e "'peclc,- anJ t/i-.tribULiun 111 ,\fn ,';1 

. • 

Katonuo (1 ~S41 nlHcd til;.]t OlHbrcJks of trypano ... umo ... t ... nlliid bc conl'llned only hy 

IllIplemenlation of ... ount! kno\\ ledge uf (jlm.\illa 'pecIc" and their th-.tnhu tioll Il o\\"c \er. fOf 

many r\fril.·;.Ill coumrie ... . such knov.:Jcdge i ... fragmentary. According to Jon.i.ll1 (IYS6) the Genu ... 

Glo.\\illll OCCllrs only III Africa. co\·cnng il (otal aH.'J of II llulli0l1i km~, Its northl'm IUllit 

corrc"'pond ... \\ lIh the "'Oluhcrn edges of Ihe S;lhara ilnd Somali deserh r he southern limit i" less 

well ddineJ . \\-he le 11\ ",oulll-we ... 1. il varie.., bet\\een 10" ami ~Ul S correspunding \\ilh the 

northern eJge ... of the Kalahari and i'\amibw dl!selts \\ here as in ,>out!l-ea"t It lS gener;tlly at about 

::0' ·~ I.)"S The ... e II11Uh are determined by dllllHte. oftell through ih elket 011 \-egct;ltlo ll and 

temperature In Southern Africa. where rainfall IS hq;h. the limih or GIO ... SIIl:1 arc related to 

"eJ.~on,,1 IIJ\\ temperature . .lIld t ... else 11~ Jo not occur above I sonm. but the upper 1111111 uecreJse ... 

\\1111 Ji ... lance from the equJtor. 

The ulfferent tst'he sp.!C\es 1I,,\·c different ecological preference.., 1Il te;~m ... of habit.lI and ho ... " 

Le.lk L'I 01 ( 19S- ) rcported that IIwniltllls group hehe inhabll ... ;tV;lIl11a .lre;l.., of Africa. WhiCh, in 

,ldtitlion tu helllg c\ten ... i\e, ;Ire more IIkdy (0 bc the hablt.1I uf dume ... tK It\·e"tuck ;Intl or game 

.ullmal ... \\·hidl "'CPC a ... re"'l.·r\oir~ or tr~fKlno",oll1e lIlfeClitlll. FI/lca .group t"ehe ... re(!c ..... on till' 

other banJo 11111;11)1{ Ihe forc..,t <lrea ... \\hKh arc Ie ... .., <;lilted for li\c ... lOl.'k plllducllon. \\Illl~t I'u/pali.\ 

';;IOUp t~CI"l' I1IC'" arc largt.:ly cnl1fillcd tu g;lllery fore~t ;tnd fllre,t relic,. \\lIcl1:' ·Ihe de~ree ul 

cont'H.:t \\ lilt h\e ... tol·k j..; limned. They dre. thelcfme. Ilkcl~ 10 pn.· ... cn( .1 IpII tl~ P,1I111..,llllll) ... is n .... k 

e"'r)l,.·ciaJJ~ during the rain ... ea"'OIl. 

:-'loln(11 I~~:'i 1 pnHlded t;lhles on the di~[nbullOn Il[ (jlll.\lillll "'pecie' 111 ,\fricl. ,·\ccurdtll~ to the 

tahle..,. lIllht of thc III\UI ;ll1d pa/ra/i.1 group of t~et"l' arc concentrated ill \\e..,t and ccntral ,\(ricl. 

whll.: lllll'lt 1'1' 1II0/'1/{{11/.1 gmllp of hebe "peCIC" .lIe louod 1I1 Ea ... telll ,Hid SOlllhcrn ;\fric;\. 

(;/u."il/t! hnTil'lIll'il and (i !UlIgl/h'IIlII.' s .. :":111 to be th .... ollly 111.1("(1 ,:;.rIlUj" 'pecle ... ft'LllId In [", ... tern 

\Iflt:;] Thl,.' tanle, ... It .. l\\" Ih:lI all IllIee gnlllp' {If i ... ehc "pt!l..·ic ... art~ pn.: ... cnt III Flhl(lpia The,c 



include (j hn:l'iplI!pi.1 and G /ullgipellilil (/IISCO). G fachilloides and (i. f /lI.l('/pel (po/pulis) . 

and GJIIslIhlllo/,.l i rwl.\ and (j pallidip",\' (lIIu /,.lirall.\) 

3 .3 T :-, cISl' Ily ":II lIlnd 

T he earlier and old tselse cOll trol tech niq ues. includlllg vcgelatinll clc~l r illg . ground ami aer ial 

in'lectlcide "prayi ng ;md ~elc<:ti\'c gallic destruction have been widely phased uu ( due to bot h high 

COS( llI\'oln:J and environmental ..,ide elTec ts cilu sed by Ih e..,e method" (FAD. 1992: Le;!k . 199 9). 

Aeri; . .tl spraying a lsu requi res .... ophi.<;tic:\ted t'!quipme tl l and expertise (FAD. 1'J9:!). T hese method" 

therefore. need not to be cie o"cribcJ in delaih he re. Leak (1999) limed that trap" <llld t.lrgcts :uc 

llIorc acceptable means of controlling tsetse Iha n eithe r ground or aerial .... praying of lIl"ec(icide" 

in terrns of Ihe direct ecological and cn\'ironmental im pact they mighl ha\l:::. T he ll11pro\ed and 

:ld\':Inced methods III ise("C cuntrol "uategie.., involve the u ... e of udour ILli[cd [LIP" (Or:lIlstleid I.!! 

,,/ 1990). the usc uf the ill ... e<:ticidc-illlpregnated tdrgcls ( \ ';Ih: er ctl 1988) ,Ind lIl"ccLicidc 

treated C.lllle IPlllll-Dn,,) (Sl1er~1l1. 11)1)0). Tset...,c control u ... ing illlpn:gn:J.tcd t.trget" or trap". 

togcther \\Ith uduur aL'r;U;L.lnh \\ltere appropriate app~;lrs 10 be a very !>lIcces"lul method. It i ... 

ledml<:ally f,llrly "imple yCI cfflcielll and rcbti\·cl~ co ... l-effcCLI\C. The tcchniqllc", ;In:;'' al.;o 

attnlCt J\·e DeCat'"'c of the ml ni Illal en VI ron mental pollution r Ledk 1999). 

33 I Estilll:IlIOIl of popu!.ttion "iz(' 

The illfoJ'll!aLllHI ICL]tlIH:d III .1 ... tud) lIt" the epidelllllliogy of ,HI IIl ... ect-htlJllC dL~': ,I"'C I ... !lut "n 

11lliCh tlte rrnpmll\lll. but the llllll\hcr uf \ecLnr ... hillng tile 11O ... t". ! here!"t,r\.'. ill OHler 1\1 e ... lllIl<lIe 

the e\pO"lIle or ;Hl anill1.d tu the dl"ca"e . "uch :.In.d)"'I" Id·,\.' agc L'Olllpn"II~lllll ..... hmdd be cumbmed 

\\ ith ,I ... tully of the: numbl'r ... ilf Ilie .... biting 01';111 e;\perimen( to e.,tllll;ltl' II1l' "I/C of Ihe population 

(S.lllllller.~. lW)2). ClJllIllllllll) elilpluyed lIl! . .:lhud" ill e ... tl!lIating the j1\1PUI.ILIOIl dell.,lty llf nic~ III 

the field .Ifl' brielh Je ... crihl!d 

7 



.3.3.1.1 S;ulIpllng teciHllques 

F I~ rou nds : These arc m~lfked p,llils through the hu,,1t ~tlung \\ hich men wall.. to (:tId I flie". 

llsu;tlly wilh Il<lIHlnels. "(Upping at !Illcfvals 10 do so (FAO. 198:!1_ II I', an uld IllellllJd . bill still 

lLsed hy vitrioll ... workefs in "'~ll1lplilig including Saundefs (19621. AII'-.opp (11)85). rvlo hamed 

Ahmed el 11/ 11981.). In a re\le\\ all tsetse ecology. Leak (I,-),)\)) 1I0led that o lle of Ihe maJof 

prublem" wilh flyrouml sitmp lLng \\;1" the repcJlellce of hUn1:1I1'" tu Illan~ ..,pecic ... of I'-.et ... e. e.g. (j 

/1/ lIIorl/lwlS and (j plillidipes. C~llches or so me important srecie ... of the l/Iorsil'III.~' group 

con ... L ... teu lllallll~ of males and very hungry tlie!'.. allu con ... equclHly ga\'c bi.lscd infofmal ion . 

Abo. tlyl'Ounds do nul lake into ,,(eOUIll the diurnal chang!.!!> in ;l(:tiyity of t!'.ehC. a" it is ,I 

rnca ... ure taken olily once. The ... c observJt ions led to development or other sampllllg tt:'chlliquc~ 

slLch " ... trap .... 

Tra p p ill :.! Various trap dc"igns have heen developed O\Cf the year" for bllth "':lI11pling :.mt! 

cOlllrol purpo"e .... The~ 1I1I.:lude F3. 0.'GG ;tnt! Ep ... llon for S,l\al1lJ.lh SpCCII.C~ :uld biconic;!l. 

mOllocnnic;d :lIld PYI"!IIlHLd {tdP" I'llI' rh erille ~pct:ics. Tf:tp~ prov ide JI "t'-1m.i;mJI!l:d "'y,>tem of 

s:ullpling that i .... not dependent on \:lrymg ability to c<ltch 11ie .... ,lIld Ihe~ edtch a lIlorC 

repre_~ent"li\e ,>ample 01' the t\\'o "exes. Trap~ C'111 be u'>cd fur species th"t are snmettlllC ... rcpt!lleu 

by oduur of men e.g. (j /w/l/clipcl :11111 G 1II0I'.\il(lII.l. Huwever. trap .... ha\e to be \\ell const ructed 

;mtl tlWIllI,lllled <lnd st:\llllll,lry tr,ip" ;lfe \er~ dcpenuellt for effiCiency LIIl the "'Ite cllO ... cn 117"\0. 

19921 Ttdp", ha\c bccn ll ... ed \\ lddy. probablY more th;m .tny nther ... anlpltng method ... In Afnca 

ami ha\e hecn descrihed h~ \ <lrIOll" author ... (c g. Sallntler .... 1962: Ilendrid,\ 1.:1 "r. !99J III T ogo: 

\\'ooll1oll ... e L'! (//. 1993 in Z,Llnbczl v,llIey Zimbabwe: ~loh"llleLl-t\hmed and D,nrri !1)87 ' 11\ 

Sudan. \':ill.C. 1l)/41. 

Elnlric lid s: Till" l'-. a h,llt('I'Y puwcrcd grid of p;u-.dlcl \\Ire ... Fllc" CI.llidlllg \\1111 the grid .Ife 

cleCliot'Uied ,llld [";til Into ;\ collecting Iray IfUm w11ll.:11 they arc btcr rClllu\cd. Till'" mclhuu gl\c .... 

• 1 "ampk th'lt i ... Ie"" bi.l ... ed than Illo ... t other method ... (FAO. IlJS2). Electric nel'-. ;In:: lhCtl to 

"';l!llpk pnpul:ltiolls of flie ... III I1q;ht. for lu"tallcL' when they are appwaclullg or arc ncar Iu I..:'al or 

.lllificial host .... Parker ano Brady (1990) lloted thai the usc of !.!it.!(lriL lleb h,h le\olulinnill.Ct\ our 

undel ... t,lIldill,!; 01 he he beh;t\-iuur ,lilt! ecoJo£~. and II is now heing u"cd IIlCl'ea ... ill:,;ly dsc\\ hell' 

in elltollloitlgy 11.lrgrmc II t)t) I) ubt:l1lled the large,,1 daily c.ltch (lr tsehl! (rom \ehicle mounted 

l'lL'clnc llCt ... a" ":lJlllp,U'.:d til \llber "',llnpltng mel!Jlld ... lllciuding S[.!tlllJlJlI~ b.llt n_ .... lldnur b.lited 



trap ... ami mubile Ily-ro umis . Ekctric net~ could be ll~cd .:-i tati on~H·\ (Palker and Brduy. 1990) o r 

vchlcle mOllllted ( il argro\'e. 199 I ). 

O .\- .s uncys · Tll i ... I .... a k ....... COlll il lOll method. hut lI ... eu occa'iionally.;\ t'':<lI11. eon ... i:-'Iillg of all ox 

and 2--' 11l1.!11 c.II\.:lIlI1g nil'" COIl IlIlg. tu l"ced on tile 0,\. u'Iu:llly with haml Ileh. Tlli!-- cou ld hl! dOlle 

<I:' mobile "lIrn:ys (V ale e{ al. [9R8) or '-l tationary bail o.\. ( il argro\'e . 1991). 

Pupari :d sl.!an: hC!I · For 'iOl11e !--pecic,> of ( set~e, sean..:lling for pupal"!a call be it u,>cfu! and 

complementary way of ut:tc r1l1ining Iheir prcscnce and breeding. 'iilC ... . although II IS time 

consuming. and may nOI be Vt"r~ productivc for certain specie .... This technique may be of 

particular LiSe for ..,pecies that do not readily COIllC to trap!-- such a ... 0. tllI."L'IIi. (Leak. 1999\. 

3.3.1.2 S<.Illlphng bia ... e'i 

[n pnnclpk .• 1IlY ... alllphng 'y"tcm ,,\lould be unbia..,cU .... 0 that 1I11llnduah of dilkn.!llt spede .... 

... ex. ;lgC ;tnd 1I11tl'ltionai ,>Iatu.., are ..,ampled 111 proportion to their rcp!l~sel1t .. t1 ion III the populallon 

or altern:lti\dy. any bia ...... houlu be known and allowed for (Parker and I3rady. 1990). Thc size 

;Ind COlllpO'\llinn of -,ampk ... obt<lllled from pnpul:itillll'> of Glmsilltl ar·.: a function of both the 

Jenslty of Ihe pnplIbtion bcin2 ..,ampled anJ of it::. actlvity, which I'" lhelf depclluclH on vanablc 

f,I\.:tor ... 'lII.:h :I, the pn!\·i.uling mell.'orologn:J.1 I.:OnJitloll'> alit! the clement of the pnpulation 

allracted by the panicul'lI catchlllg lllethod in 1I,C tJordan. 19'-'1. (crt .. 1l1l categoric", of Ihe 

pOpUIJtlOlh. c..g. ~lge grOllI' . hunger stage, rregnal1l:Y stage. arc more aCllve th.m others anJ 

le"'plind dillcrentl:- \0 the ,.1I11pllng Il1l.'lhml . therefore "'lI11pk-; telld 10 be hl:t ... clIF.\Q, [9921 . '- . 
Rohin ... \)[] ( [90S] oh,cned th,l[ thcre i.lre cnn,iderable illa"e" III the ir:ll'tlOn Ill" thc t'-et ... e 

ptlplIl,ltiollth,ll t" .... lIlipled by differcllt lllClhott.... Fllrlll"I.IIH:C, 111.t1l ,1Ica \\ilcn: (; 1I/0nilll/l.I :1Ild 

(j pol/hilj)!:s arc both prc ... enl. tr~lr' lend 10 (,Itch more 0 pallielil,e' and are bl,N~d lu\\ arus older 

fcmale .... \\hllc mobile techniqllc", tcndto c;ltch more (, //Ior.li/w/I ,Ind ,In: r;lIliclll,tdy cnit'lcllt 

(or 1I1;lIc I1lc .... \11\ inforl11a[iOIl un popul.llioll \ <.Lnahle ... "Llch.i'- agc. dl\lribullnn. 1ll00t,tlity rate ... 

llr "'c.\. rallQ'i 11ll1'-\ hc treated therefore \\ ith e.\.tn::llle (aUIIOIl. He Hllted thai 1lI0rtaJiI~ in the 

collecting d~\'ICl'~ add .... \Ililiher bla~ to ".1I11pllng "'1!l('C ccn:lin lIies of diffelenL "'peCIC'- .... cx. age 

and '-I.lfc" in IlCpmduell\C cycle ... Ilhly hc 11l01~ ... lI"ccptihlc III dC.tlh through 1C\!l,llI ... tIOll nl" 

de'\lo.:allllll .llId \vill lhelcfme not he dl""'lCcted. 



Sex ratio : S,lunucrs (196:::!). rc\iewing J ,H..:k ( 1939). cxplained that in the fidd femLlk tsetse n ics 

,!re Illuch less actl\c than IllLlle" and therefore usual!~ form a \'ery low proportion in sLlrnplcs 

caught 011 ny-rounds. This i .... e .... pecl.dly so \\ ith G I/WI'S;tWI,\. G. plIlIldipL's Ausl. and (i 

\\\YIIlIt' I'/lIlIi III which Ihe fcmale proportiun i ... oftcn under 10<"('. It I .... kllown that rem,lle tsctse 

l1i(' ... live longer than Illdlcs (Jordan. 1974). Sincc in nature males and fClllall.!s hatch in equal 

llllllllx:r ..... he*"':: popu] ;ltion:. ale expected lu ..:on .... isl of llIure !'em'I!...'s. ] low\:!ver, a r('vicw by Vale 

(191)3) ... hlmed th,lI h;lnd lIet catchc ... from human b:lits or from other bL'it. ... :.lccoll1panicd by hand 

net catches consist maInly o f male ... of a few tsetse ..,pecie..,. slich .1.., G 11/ lIIoni/UIIS with other 

specie ..... ueh 'b (j p£l/li"ipc.~ being poorly representcd. T he only hO\l-like bait that gives fair 

rcpresentdtion of thc relativc J.bumbllcc of each ... ex was trap"', Likewise S.lllnucr.., (1962) 

reported that (e\\ female !lies are attracted to ,I pany of mcn Oil :t nyround but [hi ... proportion o f 

Ii::maks m~ly be r<[i"cd by the usc of ..,creens. bait animals and Iraps . .\ Iurray el ut (ILJS3) noted 

that tl}l'OunJ "'~Il11pllllg ,Inu "chide" llSlhllly produce ,I gro"sly di ... tOlteJ "ex lati!) in f~l\uur uf 

mak ... bCI.';\lI.,e ... c'llally appetllive 'L.~ well as hungry male.., ,Ire highly responsi\'(' to moving 

ubjech, ,,!lerea.., onl:-- \cry hungry female ... are ~Itlr:tctcd. Abo the rre",'cllce of nun ,.., known to 

repel (j !1t/!/idi/Jl'\ and (j_ I/wniloll.\, St,llionary trap ... nonn;Jll~ prl)UUCe ;1 more rcprcselHativc sex 

ralio. U./. (I/\,:I/N\ c.lugllt with p~r;!!llid,d trap ... by K;\tllllgul..a-R\\a~;.i .... ha~a dnL! Kabag,llnbc 

( 1996) "ho\\ cd highcr pcrcenl,lge of females tl1'\11 1ll;llc ... and ranged bct\\ ecn 51-6-Lf,c"'c III 

Uganda Thc refore lila..,! trap'> catch a relative hIgher proportion or female ... than other sampling 

methods e"'peclally tlyrotlmb. Rc .... u]t.., obtained hy \',de ,HId Phclp" \ 1978) from "'Iudie" on G 111-

//Ior,li/lll/.\ \\·e.,l\\,oud and {j pulhdl"'/!\ Au,>!. captured by \arillu ... "ampiling l11etl1od.., ..,howed Ihal 

odour b,llted trap, \\cre nOt only convenient bUl \\ere abo able to ;luraCl large .... tlllp!es Wilh 

rcprc ... cnt~lt)\C' ... ex and "'pcelc", compo..,itiun and Indicated thclr \;[IU'2 for el'llioglcti ... tutlie .... 

Howcvcr, JifJi.'rent trap Je ... ign ... vary in thclr sc~ ratin bi'h, for IIl"t.IllL',(, for (j I'o/lieli/,t'l. NGU 

and F3tr<lp ... t·"tch" hlghcr Pl'Ol'OltllHI of kllt.dc ... thall blC'on!ca! trar'" dn, ,r::\O, (i)i)21. 

prt'gnam:y .m.: c,lught Oil n~rollnd". ,\IUlrd~ el "I ,I'-JKJ) Iloted tll~1I III gcncral )llung nics 

\l cneral., lllf mos! "'peclc,", .ll'e greatly o\cr-rcpre.,clItcd in IHl1l1,1I1 b,lll .... l.Illpk ... >lntl 1Il1.l\(1) um.ler­

reprc ... etltl.!d III trap "'~lIl1prC"" Salllple hi:!", ;I" regard tu agc ... truclurc i-. t· ... pecl;lJl~ "'Cll\llIS .,Ince 

certain dll;d)llCal IIlclhnd ... derl'lHi on OJ It'prc ... clltallvc .I£C Ji ... t1'lhuUoli. Sincc Irypano"ulllc 

IllfcullJll'" III the Ih .Irc .I;;e depcndent. illh:ction rate data abo "ullcr [lllul;lttull ... 11Ilpo..,cd b~ 

".II11phng hl,\ ... , 11\)\\c\cr. cxperlment... h;[\e .,howlI Ihat hiconi":<ll .1Ilt! i'\GL' tr:tp ... efficiency for 

l!..·llcral (,- I"t/litll/h'\ \ ... the "';l1m: rtlr lither '*gc call:1,;ulle ... , F.\O. lljl1:::!). 

IU 



S PCt il'S : S,llnp)lIlg method .... differ lJl thell' cffcCII\Cnl' ........ III .... ampling different .... ):>CCll' ..... A single 

method I ..... therefore. likely to gi\c a biased pictlll"e of the 'ipecie~ compo'iition in an area. The 

biconical trap". for lI1:.tance. are effecllve in Kenya for G pallidipe.\ but nOI for co-exi .... ting G 

(/1/.\(('111 ,lIld 0. Illllg/pel/llis. T he .... e ;Ire morc cffectlH~ly "';llnpkd llSlIlg .... tllcky trap" or ball animab 

.Illd 1ll0\lIlg \dlldes le'ipecII'v"cly. Becilll"e specie, COlllPOSillOIl b Jepcmknt on the ,,;tlllplmg 

IlIdhod. It I" lllllicult to determine thc rcl;lIjvl.! abuml.lIlcl.! of dll"felcill "pecie" III ;1 given Mca 

{0. l urra~ (;"/ "I 1(83). 

Iltllq.!C I· :- 1:ll c: 0.1urray 1'1 III (1983) noted th.1I bait allllllal ..... \IlJ .... tatIOllal") trap .... catch mainly 

bun2r~ Ilie.,>. but trap '>:.llnples often include a "mall proportion of engC'fged Oie'i uf bOlh SC."(e.'>. 

Thi'> IS bec;Juse engOlged Ilics regard the trap as a rcstll1g 'ilte. \\'hen ;J \'aricly of ,>ampllng 

method .... were comp;Jred. rcfug\! trap_" were foulld 10 calch G marSilall.1 in the \\ide,,1 range 01 

hunger :.tate .... gi\ing Ihe most reprc"l.!lltatIH! picture of the nutrillonal stall's in the popul'-ltion 'It 

IJrge 

\';triOlh drull .. haw been eJ1lplu~cu in the control of tset"e nit!" and the di .... ease they Iransmit 

acro .... .., ;\fnc,1. ;-'!urray ;tnu Gray (198~) noted tit;lt go\'crnmems. bil<ltcral ;lnJ illiernallonal 

agellt:le'i h.t\c Undl.!r!.lkl.!ll ne\\ 1I11liati\c .. includlllg training 1I1 c\a!uatlllg the impact of 

trypano"olllu",,> on produCli\'lIY. development of bellcr JI<lgno"tlc techlllque .... lIupronllg t::;che 

tr;lpplIlg techlllquc .... (ol1tlOl campaign':> and in rc .... c<ln:h. In EthlOPlil hll\\'C\er. ISCbe <lnd 

tryp,Ulu'iolllo ... i ... control 11l\!;l ... llrc .... arc re'i,rictco Ilhllllly \0 ll1ollltorinJ,! the tsetse pnpuiation JIlJ 

tr~ p,1I10 ... 01ll0"i .... incidence In callie and lhe u"e of Iryp,l!111clua! drug ... III l.·onH<,1 the di'>c'I"'e 

tTlkubet. 1l)1)3). TIll" I'> l.lq;ely du\! to Iltt: lack uf ,lppropn.lll' 11''>OUft.:l·'· In unJertakl' .... Y ... ICI11;1IIt: 

\ ector ilnd Ji .... t:;I"e ... control program .... 

3.3 ~.I The u ... c of balh 

An;d~ ..... i ... of hO"i-oriLlllcd bch.l\'iour of t"'l.'he I1lt'" (j 11/ lI/oni(,I1/.\ \\ e .... 1. ;llid U flllllidl/Ie's Au .... ' 

led III It)-II)OO·lnld IlIlpnnclllclll 111 th..: ..:o"t dk..:ti\CIH!''' ot' balls I\Jr ... uneYHlg and l'onlrol 

II 



Ball'" J rc now IN'U \\iddy 10 replace air ;1Ilt! ground bromlcJ,.\lmg uf 11lSCClicitlcs (Vale . 1993). 

Bail, C;\11 bc statlol1<try or:lpo; and target<.;J or mobile (cattle). 

3.3.2.1.1 Trap ... and targct ... 

DlITen:nt tr<l[1 tk:sigu.\ ba\'e bc:ell u ... cd III v;.lrious cOlllltries III the effurt [u conlrol hel ... e Ilics. 

Dransfield ilnd Bright\\ell (PAO. 1992) reported thai 0:Gli trap" baited wl[h ~1!;c:tO[Je. cow urine 

;111d ot·tenol ha\e been used to control G I'(/flidipe.\ ;111d G /ollgi/Jl'1II1i.1 in Kcnya \\ 11Ik btconical 

traps WIthout odour" were used 10 control C. 11/ SlIhmu/'silclI1S III Bukin;l Faso. ;·..JoJ1l1lsecticidal 

pyraUl1d.ll tr'1ps ha\t" been u'>cd I{) control peridolllestic popul,ltions of G JI/.~cipe) and (i 

p(/!/Jtdi., in Congo. In LT g'1I1d;1. G l./lIsdl't!s wcre cOlltrolletl by the u,e of lll"ecticidal pyramidal 

trap .... Howcl"er. Vale (1993) \\arned that traps must be serviced about once a month If tbey arc to 

remain III good order :lnd that .1 tr~p that has gone top"deli or tl1<lI ha .. torn !lC'tting call be 

completely inefrcctin·. 

\'ale (199J) <\thlScd that. 11 the Intentiun i~ ~imply to kill L~et .. c fhe~. rather th~lll to ret.un them 

for sur:eys. It Iii more economic.!1 to replace the trap" by targets tilat need less regul,lr repair and 

Ihat call be cOJ,teu with a long-I'bting: lnsecllcide. T.lrget .. are lIsU,llly mOTe cffecu\'c beciluse the~ 

do nut reljuln: the nic, to enter. In .1dtlilinn to ino;ccticlde In::atmcnt of n<;,uo.l components. the 

target" an." proVIded with treated llctllng to en .. urc that het<;,c III IIghl eollide \\"Itll the insecticide 

\ Vall;;! 19931. In ... ectieide-tlcaleo target" h:l\-e been u ... cd III \;mOll'i eountnc ... incJudlllg Zimbabwe. 

KCIl~J. EthiopIa. Rwanda and Buklll>l Fa<;,o for cOlillul of hoth (j I'tll!idipl'_' and (i /1/(/}'I'I/WI.\ 

(FAO. 1992. ";!Ic l'I (II. II)SR). III Kenya. Dransfield t.'1 tit tillY!)) Ilhtallled 1)1).9"'(' redUl.:tion ur 

(J !lalltcli/ll'_1 <llld G IIIJlg/pt.'l1l1il by ll ... mg Illsecticlde·impn:;,;n.lle,J I.][gct .... 13! 'u<;,lng I.ll·get-. 

Cl)n"I...tIll,t; 01 hl,u.:k cloth ;UH.I nCHing. batted wuh l-Octen-J-1I1 .lllll .l,.;etnne m butallHllc and 

coated \\lth ddt;tl1lcthrin \'ale t'l til. IYSS) \\cre ahle 10 leliw.:c it p\lpulalillll ot' {, 1/1 II/onihll/I 

\\·e<;,i. <lnd (J./l/ti/iclil't'l Au<;,!. b) 99SI~)C;- III Zimb"ll\\e and conclllol'd that target ... oIT~r;! simple 

;lIld ccologiclll) dC;lll mcthud of t'olltrollll1g t\ct ... e and prc\'crHIllg 111\-,1"'11111 

/ll)\\C\·Cr. \\'IlIt;II11<;, L'I 01 (lll9::::) noted tl1,l1 the conll'Ol or tset ... e fly l'l'pulaUl1n<;,. u ... rng cllhcr traps 

nr [.Ir~ct~ depcnd ... \)11 tit\.! lllo\cl1le:nl p.lttcrn" of the: /lie: .... \\ lu...:h JeICrIl1IIH: ho\\ 11l.!lI~ /lie .. fint! 

Ihc !r;lp ,m:1 the: CftlC1CIll'Y or thc tJ';!p. \\hlch dete:rminc the: proP()r1LOII of thtl'iC nil'''' that arc 

~,Ikd. It I" .11 ... \) Illllcd t /: r\O. J l)1)~ I Ih;11 "tatil/llar\' II ;tp .... ll'e \'\.!ry lllllCll depelldent flJr cfficlency 

Ie 



011 "It~ C h() ~~ll. Fur in\(:llll"C. Vak (lIN?) obt:llllCd ,It 1 8-fold he(( ~r C,lteil In a slIlllly-cle,lfcd :m:;1 

(7m radws ) m. comparcd to an area under large-s hady trees surroundcd by leafy bushe!). It is also 

noted by Leak (1999) Ih,lt the usc of trap!' or larget;.. rcq uire :I cn ll "iderabk amount of costJ} 

Ill;lilllcnam:e. Unk",; good !'iujJcrvisioll i" maintained. Irap" ur target..; Illay becomc IIlcffeclivc 

aftcr a few llIolltlh: feilllprcgn:llioll Illay 1I0t be carried o ut :Hkqu:lIely or ;11 lIece;..sary intervals 

:lIld w rgcb Ul cluth Illdlcliab Cdll quicl\ly rot. particularly in the hot .tnd humid region:;. In 

addition their slI"taillcti Ll!'C for hche conlrol in JIlallY ca!'c". 11:1" bel!1I " • .::vcn::ly comp romised by 

theft llf target" ur trap matcrial. Con!'eqllently. allcmpt" arc hCllI!; made to tlc\clop e asily 

Ill:tllltdincd o r dbpo"able t:lrgets . \\ hich could be partially l1l,lllagcd by Lhc bcncficiarv 

cOlllmUllIJle:-.. 

Odotll· attrac tant s: Oduurs ure uscd togelher wilh sampling ur comrul techniques to increa!)e 

the ir dficlency in catching flie .... A number of odour aUraClant ... h;\\·C" been idelltified. III tbe 

rcvic\\ Ull ("CISC ecology . LC~lk (1999) classifit'd odour allract:lll('" ill th rcL' group ... . (ho~c 

a"sol"I;llcd \\ i(h anima! brcath ... ucll a" acctone. ouellol and carbun dinxlIJe: Lho", ;tl,wci:Hed with 

urine "uch a~ pit(!llub and Ibm(! a .. "ociateu \\ itll skin "CCL"I.!(IOJl' "llcil 'l'. schulll. Th(! lattcr have 

proved 11.:"" prollll"ing Ihall brealh 'llld urinc. Phclll)[..,. :ICC lOne .Ind oct(!llol ha\"e bccn shown to 

IIKre;l"e thl.! (,,(!tsc c;.I(ch illtrap~ by .,(!vcraitilllcs ill 0. pafliciJjN' (1Ia:-..,;.Inali el of.. 1986) and III 

C. fungi/lil/lIIi., (1.lcn"oll el or. 1991 ). OClenal Ih\S "J.,o "IHJWI1 to incrc:ll,e ca(che., uf taballJ(l" lip 

10 three fold Oacn;"llil t'l lIl. 1991 ). Urinc from edttlc and buffalll 1\ ;tho known [0 be a goorl 

ilttf<LCtanl for t:-.che Jlit' ... e"pcclally (j p£llIidipt:s allli it has bel'll ... ho\\'11 by Vale • ..'1 ell (1986) that 

il incrca.,e ... (he Lr,lp cntCrlng rcspoll<;e of (his "pecic". lIo\\c\cr. \cry high relc.l,e rales lllay 

becomc repellent. The cffecLi\"enc:-.'" incrC:lSC;" if it i" .. llo\\cd to ··agc·· for about len day .... T he 

.Iclivc COIllPOIIL'IIt., arc plll'lIol" (FAO. 1992 ). CLlbulI dioxide \\,1" (llC first .lttrac(,lnt 10 be 

Idclltilled 11I11O"t lldnur ( \ ·,de. 19l)~1. All L"ebc "pIxie:.. inclmllng Illcmhcr" ofLJ rr:: lloIJwhs group 

,Ife altr:IL'(ed hy C,lIhUll dll)\.ldL' gi\·Cll nil III ,Ilillnal hrl',lth :11111 II t:'lll "uh"t>lllll,dly IIlt:le:I."e the 

caldl lh.l\\l'\cr. I'" LIS\.' In the lidd I" illlpnll . .:(ic.d (FAO. 1992). 1\( pl"l'~.Clll. attraC(.lltl" arc lllO:.( 

('ffeCH\ e for l//oniillllS l"el"C group. \\ Ili[..,( furthcr Improvcmcnt" are nceded for .ltlr'lct:ln(!-. of 

palplI/i.1 group 111(,'. Tlte con(roJ of/II.I(."(/ group t"e("c .,pecle" i" dlJllcult "incc ~Yl1lltc(ic phenols 

l) r 1)lltc!' atlPl·Lanh les" .Itlr:u.:'" thctll. I lowe\er. gelll' rally thcy occur In arC"IS wjLlilllll c;.Illle ;Illd 

,Irc (here Inrc ceolH 1111 ic;d 1 y Ie"" i nt rOII.1Il1 \ Cl·(t )fS of Iryp,lllo"Ull 10" I" ((I ell (Ie I Leak. I " .. )l)t) l. 

CU lIlllluni, y pa l·, il·i jlatiun III t.''l' ( ''t' cOlllrol : LC;lk ( 191.)1) ) ",uggc,,(cJ that Willie Iht: (cchnlc,d 

Illl'.IlI " oJ" Ulltlll)1!lllg hChe flie" drc .1\":llLlhll'. (il!.! llHlin difficully 1tL''' III .,u;..(aining t.:l 1111 fol o\·cr.1 
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long period. T his is especially tile case wilen using traps LInd t<lrg!.!t". T ill!) IS hecau"e targe!:. ilntl 

trappJllg techlllque~ arc long term operation". requiring ..;orne initial organisation and direction 

full~)\\ed by a long lIlaintenance plla"e. It i..; widely felt tb'lt 'illccc",,,ful cOlllrol u..,ing trap" and 

t.tfg!.!t." "lIould invol\e the local COllllllUlllty. It i:. bclie\cd that if the communities . \VIllCh arc the 

illtclllJcd bell!:ficiam'.., nf the contrul arc lIIvolvetl in the e\crt·i..;e. tbe oper,ltion will be Illucl! 

more econoll1ir:tl anti ..;ustainab!c. In theory . the opcration should ab ... J 5t.lntl more ch;ulce of 

'illCI,.·e" ... if the bendil,.·larles. Ihlving \'c"ted interest in Ihe SlICce"" of thc (!peratloll. are in\ol\'ed in 

carrying it Olii. TillS could ;.!lso be the ca"e \\ itll tsche cOlltml In insecticIde treatillent of 

It vc"tock. 

3.3.2.1.2 Insecticide treated livcstock 

rllis j" >lll:ltllial exten,",on of Ihe artificial bait "Y'iteili. The principle I" "imply that t"et"e coming 

to feed on callie or other treated domestic livcstock wil] be killed by picking up a Idhal dcpo"it of 

inscctielde 1)11 lhe ven[r;11 t,lf"dl "pines \\htlsi fecding. Allcrnati\ely. the} \VIll be repelled b} thc 

Insecticide ;l!IU "'ill thcrefor(, nOI atlempt [0 feeu. Whibt repellellt dTect IlW\ protect IlcateL! 

itve .. tuck. cuntrol of the lSet"e populatillll depends upon a rCI,I[lye!y 1,lrge propl1rtlon of fecd" 

bClllg t.lkell from dumc"tlc r.llher Ihan \\ ild ,ulImaL..,. a sufflcicllt proportioll of Ihe live'-lot..:k 

pOpUI.lliuli bClllg [rcJleLi. their mO\'cmenl pattern and d "UfflL"lellll~ 10\\ level of n;IIIVJsioll. The 

treated il\e"t(Kk will then he equi\alelll to 1lI0\'illg lIl"eclicide-lllIprcgn.lIcu t"r~ets. eOlnplcte 

with budd-in odour .lttract.ll1h .. \ .. ,.llIle tend 10 aggregatc in herds. <l higher number of treated 

It\"c,,[ock lIlay bt' requlled th,1II the !Iumbcr of cloth target-. tbat \\uuld hc reqlllled III ;1lI ~tn::d. 

~olle of tlJe"c par.lIneter, has \et been adequately defined ,lIlti thefe afe. tllercl"orc. no '!c'lr 

glildcllllCS to dclel"llllllC 1111\\ Ill;lny callie necd to bc treated III ,I gl\cn arC.l tL~dk. ll)l)l)). The 

method h'l" dellllJlhtrated the jJlltelltial to repl,Kc .ullfi!..."I.11 .1I11.JC!I\·C de\'lcc" III ,lre'lS \\here 

sufficlcn[ li\c"lUd, afe <.1\ .Iilablc (F.\O. ItJ9:2). Thi~ IS becall"l.: pour-oil treatmcnts pro\ide an 

extra bendl\. ,IS other mllS.lllce nics alld tick" lIlay al"n be L"Ulllrolkd. Tile technique 1I1.1~ hI.: le'i" 

slI"ceptihlc!O disruption til,11l targct ... or trap mcthod. as there arc 110 trap" or t:lrgct" 10 he ,,[olell. 

Addltlunally. th\,.· li\e"l\)ck OWller" ;Ire likely to 1J;I\C ,I greater III[Cfc~t In cll"llllng that tilelr 

Il\c"[I)(k .IIC tlc;llcd (Lcak. 1'.)9\)). 
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3,3,2,2 The Sterile Insect Tech niquc (S IT ) 

Thc mcthod 1I1vol\c:- the rele.lsc or slcrilil.cd m,dc:-. in til..:: field \\hid} thell llwte \\jlll wild 

female:-, whIch are tllt'n unable 10 reproduce, Thi., is usually uone after :-.uppression of the tsetst' 

pOpUI.ltion hy other methods, Leak ( llJ99 ) nOh;:u that thc S IT requ ite .;; I:ll'ge numbers uf tsc l~e o f 

the targel species to be rearcd in laboratory colonies, The puparia pnJ.duccu by these nics are 

"Icrilizt'(\ with raJi.ltion and thl! sterile males emerging from these pupa ria arc released in 1:lrger 

numbers than the \\ ild male" in the natural popu latloll , over a IOllg pl~riod into the Mea from 

\\hich t"ct"c are 10 be erad icated. Commonly. the :.tcriJc Illtde:-. arc gi\cn an initial blooumeal 

tre:l1cd with lr~ p<lnocide.., btdore rekase so a" to reduce Ihe risk of thcm ",uh"equcntly 

transmitting Irypallo"olllt!S T ilt' success o lthe technique depcnds upon a high probability of wild 

female .. mating with a sterile male rather than the wild ones. Jurdan ( 197-1- ) noted that the 

principle ad\·alllagc of the method is thaI it becomc,> more econumical when the nalural 

popUlation I~ low. Thl'i I .. the rever"c of the 'iitU:1lioll \\Ith otht'r 11IcthuJ~ of control when it i<; 

oftl.":'lI rcl.ltl\cl~ ca:-y to dra"lically redw..:1.; a population bUI difficult alld cU'itl) to remo\'c the 

"UrVI\n! .. of Ihe cOlltrul campaign. Ilo\\c\·cr, the methud i'i \ cry c\pcn~J\c. ",OphlSlLcateJ and il I" 

'ipecil'" .. pccific. The technique ha:-. been u'>cd "ucces<;fully 111 'iome part s of Africa e,g. 

eradication of tlncc .. pecies of !lic., G.po/polis gUlllhh.!II,lis . (J luchillOidl's ~llld (j III. lIIors;tl/IIS In 

Burkina Fa .. o (Clair t'f ell 199UI. cradicatlon of (j ulI\fclli in Z,Hl/ibar, Tanzanlil (Ir\ EA. (997) 

ptlijJo/i.1 in central ;S;igl.":'r!;1 (Oladulllande Iff (//.. 1l)9(~)~) ........ __ 

~",-;:.~:; ., ~ . 
3.-' 3 Constr;llllis III conlrol effort~ 

.. .. a_~""" . ,. 
• 
• -

Ot'''pill.":' \ .lrHILh dlmh cmlo\ eli In thc cOlllrol of ISl.":'he fh·, cnntn)l ..... norh h;I\·c IH~t ~l\ e}",dl bt'en it . . 

l~cill \'a~ i O Il : One olll1c l.ll'tm., re"pllll.,ihJc for the lac\.. uf "uccc"., 1tI "l!·,t'IIJl1n ~ control of tsetse 

nil'" J" Ihcir lugh 1I1Obd1lY, resultltlg in COllliIlLlOLl" in\,NOIl pl\::"~.LlJe 11110 clearcd ;lrea". 

BJ"ightwdl cl "I t 1t)')2) noted thallhc high lllobtlit~ uf $a\;lIll1,lh "peclt.:" mC.llb Illal re-irl\;\sinll 

mIll l;\Hlllu[ ~Irc.\ .. i" .1 c\I!l"laJlI prohlem, and llial .. Llch I"t.:-im.lsi\lll I" frequently "e'l~Ollal. 

c"pecI .llly tor the "]ledt.:" M {he //Ior.llllI/l.\ gruuJl, Dral1"fidd 1'1 a/ ([lJ9011l"lIIg trap", showed Ihal 

the popUlation ill' (; IOllgil'l'lIl1i.1 \la" rcduccd by 90"';' uUt"lng till' dr~ "C""lln but \\ "., lint reduced 

al.lll dUrin!.! the ram" du\.' !\Ilt.:-inv".,ioll. LI\..l.'wisl~ Jord.ln (1986) Iloled lilallt is rt:!;luvclv caS\' III - . . 
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kill .1 lot or c\'en ;tll nle,> III an area hy variolls method .... but much more difficult to en ... urc that tht' 

arca rCm>llll'" n~-free. L'nless there arc natural barner ... . artificial barrier..; arc a co ... tly and labor 

\\ ilLl ho~ t s : Tscbe !lIC'" are kno\\ n Iu have;) wide range of ho ... 1'> lllcluding wild <lnilllJls. which 

manll.11ll tht.!111 in the field. Allsopp c/ til (197'],) <Itl\-isetl that becau ... e of the importancc of the 

relalioll',lup bCI\\ccn lSelSe nics allu g.LlllC animals in the Lr:uhmissiotl of pat!Jogcll1c 

tryp,HlmLl1lle .... it l'i c\-ident Ih:H much more re ... carch is requIl'cJ III th.l'i field. LikeWise Joruan 

(1986) IndIcated that there is close a'>sociation bct\\Cell game anima!.... Sa\-annah 'ipccics of 

0/0\\/1/0 and trypallo~olllosis. The natural c\,cnt ... such <\'> the nnderpeq c:piZOOlic at the enJ of the 

nmctecnth cenltlr). \\ hich resulted into death of many animal .... could also lead 10 the 

tii'iappearance of I ... CIS(' flie ... and trypano_,>omosis. 1I0\\e\el". host de"t[lJctlon i ... not dchbcraldy 

(,Illploycd toJa~. :'<.Iurray t'f III (1983) noted thai \\lId antlllals. partICularly \\tld bo\·idae. do not 

... utTer from "c\crc dimeal di ... ca ... c but b('("mlle carricr .... md ("oll'itllutc .m Important rescn'oir of 

infection 

i\ 1:lIlagl' IIll"1l1. f(Jndill~ and Irai nillg : .\ Iurray and Gray (1984, Cltt:u ~tJme of tht: con ... traints in 

Ihe dlon to control t"et"'e flies as lack of funds to llnplcmcnt control program ... and lack of 

t:'{tcll'iioll "'enlce" \\ lilt per.,onnel trailled in ItO\\ to plan and implern(,lIt tbe lllca ... ure ... ClllTently 

anlilable Likc\\i"f'. Leak (1999) noted that rnanJgellll!nt or ",upefn"lOn of ilny I"'ctse control 

... chelne rem'lln" one (If Iht: main con ... tr:unt" [0 th!.!lr wide "prcaJ ",ucce""ful Ll'ie De"pltt: 

cOlllmunlly paftlclpiltlOll "chemes. 1Il \\ Iw.:h affcctl.:d cOllllllunttie,> arc cducaled about the IJrget or 

tr,lp 'ichemC'" and thell' bcneficial d"fc(t .... "Oillcilmc" \\ Ith dcgree of "lIcce"s. Leak clt('d theft as an 

'l"peel \\llII:h ha ... pln\cdto be it widc "'pr(,dd and "1.:nOll'i o\l'>t.ldc III "'ll\.:cc,>"rul~nd '>lhtainable 
, . 
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JA T he 1"0 11.' of tsetse ill the epidemiology of tl ·Y I':I11 0S01ll1lSis 

The C;IU,, ;HI\(' organi"llI" of trypanosomo ... is arc various specks of Ihl.' gCIllI" li)pllI/u.\Ol/w. The:.c 

arc pre"enled ill anllc;,:, ~. I II Africa . certain spccies of T,Y/hIllWO/ll1/ :'i"l' lJ'albllHlled froll1 one 

vcrtebratc ho"t to .mother by the blood sucking IsehC flies of the genus Glwsillll. Jord;111 ( (986) 

nOled thaI Ihe normal hosts of these trypanosome species are wild lar:ge lll<lllllll:lls of Africa. 

which. LIllie ... " <;{rc<.;sed. generally do not <;uffer <lny pathogenic effecl of" trypano,,;ollles ami that 

SOIllC of these animals call harbour trypanosome infection .. for long p,.:riOlh of Illlle. pcrhap ... 

ilHk.llllitely. The:-.c animals then ael :LS rcscf\·oir hosls from \\ hich hetse nil'''' can acquLre 

infection ... Once infected. t"etse !lic') them"clve5 becomc rescn·Olr, of Ihc parasite", as 

tryp.lnoSOLlll.!" undergo continLlous cycle ... of development \\Jthin the !ly. 111 the insect gUI only the 

IrYPolll;t<;{igole ronm OCL:ur and thcs~ Iransform into epimastigotc forills III the mouthparts or 

"a!ivary glands prior to their furlher tfall ... fonnatiOll into lllelaq·c1ic fonn". tile only forlll wl1ich i5 

Infective tu l\1:Ullllldlian hosh. Tlli" cycle. of developme.nt varie .. III duration accortilllg to the 

species of trypallosomc. tsetse "'pecic" and temperature. In the subgenus DIII(ollella development 

occur" only in Ihe proboscis. ill .\"WI//OI//(JII(/S ill the midgut and probo<,;cl'i and in TI:lfWI/tCOUII Ln 

the midgut ,lIld silli\ary glands. This varying degree of \,:omplexily of thl: cycle ... of development 

\.·all. III turn. be relaled to the rate" of infection" found III \\ild po pulation" of v"fo.I.\ll/a Thu.!) 

highe"t llIfel"lillll rate.., :lrc fnund with tr~ panosome ... of the subgenu ... DIII(fJllelhl and the lowest 

wnh tllO..,e of the .. uhgellll" TIJ1)(III(I::orm OnL:c [onn" of tryp.m[)sollle .. InfcL:Il\·c 10 the \·ertcbrate 

110"ls ha\"1.! develuped .• II1Y Olle l1y has the pOlcnll;11 to inlcet iln~ illLllllal III)JlI \\!rich il 

.. u b .. cqucnL I Y t ,Ike ... 1 bl0l1Jrt lea 1. T ran..,mi ... "ioll of Irypal1o"ol11e" :I J leI the ~ 11.1 vc llflllcrgoJle ;! L:~ ck 

\11" dcwl\}pl1lelll CUlll1in,llillg. ill the prodlll·tll)1l of InfecU\c Il1l.!t.ll'~cJIC lIYP;IllUSOIllC.., i .. relerred to 

:I" cyclical tran"'lllis .. i{lll. <1I1d Ihi" i .. by f:lr thc CtlllllllOlll:. .. 1 Illode III tl:tn"JllIS'do n. LL'<Ih (1991)) 

Iioled tl1;11 !lnly hct .. C. .Ire kIlO\\11 to be C:lp.lbll.! of Ir;ul ... mlltmg Allll·an 1~·YP;[1l0~l)[1Ie .. cydkally . 

\\hlbl hilln.:; tlI"e{.:t" may Iran<;lllit them IIlcclianic;dly :tllLi an.:: le..,poll .. lble lur Ilwl"hanicai 

lran .. l1Ii .... IOI1 of "lHllC tr~p .. no .. ollle ... pecie .. in Soulhclll America ,uu.! ;'\ .. 1,1. JnrdJI1 119X6 ) nOled 

tll:11 this cilculation Df 11") [1:1110,,0I11eS betwecll \\jld ;II1II1L<lI ... :1I1L1 hel .. e llit's i" (.If Ill) pr:tclLcal 

"1.:;niJil"O.lJH':C ulltll 111;[11 Ilr Ill" d011le~tiL: :111 i 111:11 s. \\ hich ;1I1.! u'>u.tlly sll..,ccptibk III till: patlLogelllt" 

d"(('.ch \)1" the trYP;llHhlll11e .... Ire intlOlillceJ inlo the cyck .lnJ bl.!l"!Illlt; IHlst" of Ih('. para ... itc". 

e<llhillg "kl.:l'in!,! .. icl.lle" .. ill Illan or n:lg.111.111l dUlllCt-.lic ;111illl:II .... 
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.-; .--L ~ Tr~panu"uJIle Illtcc tlun ra tes in behC 

1\ I<tnlre,,(atiun uf tryp,1!lusome~ in the Ilie .... I" determined .1l1d exprc..;scd a, Inre(.:tion rate alld IS;Hl 

llI1 jlurt.lJ11 f,II.:lur III the rj"k a ........ essillcill. 

3.-1.2.1 Detennin.lIiuli tec hllitilies 

Dissectiun i\ lcthod: Several techn iq ucs have been tl1Jcd to e.\ aminc trypanosome infettlons in 

tsCbC flies blll the Ily dissection is probab ly the 1ll0:-.l widely med (Oti('no. 1983). T he me thot.! . 

first Intrmllh.:ed by Lloyd and Johll~on ( 191-0 b used in routine cpitiemiologH.:al ... urvcys 10 

delc n ninc trypano,>omc infection rates in C/o.I .lil/a . de ... pitc introducllOn or othe r methods ..;uch as 

recombinant Dj\'A tcehniquc. TIll''; is p:ully because DNA technique I"; not SlIllPIc cnough to be 

performed III 1ll0 q l<tburmone ... ( 13 ;ISOmpetl ef ,II. 1996 ). In the di .... scction method the 

Idcnliric'ILillll of tbe Iryp.11l0sU1llC ... pecics is based o n thc lucation or the parasites III Ihc in fected 

fly. T he mouth pariS {hypopbarynx and labrum), the mid gut and ... alivary gland ... are dissected 

and examined ... eparatcly. Para~lte~ dctecteu ill both mouth pdll ... :lJC considered malure /'in /x. 

tho ... e fOlilld in both midgut and mOllth part!'> are identified as COlIgO/I!IISl! while Iho<.,e recovered 

from Illouth pal'(\, . midgut and sali\ary gbnd:; an:: identllicd " .... ilrllcei type infections. Some of 

the inadcqu:lcle" of the dissection mel hod i .... tilat in pr:letice. the pruceuure IS climber~Ollle and 

Ihal InfeCled '0111\'<11')' gland" .lIe rarely fouml hy till .... method (Olicl1(1. 19R3. Jord.m . (974). Alsu 

thi ... method doc" llot allow the idcmilicatillil of mi.'I\cd infec!Jun:- or tlt";lIllc(ion of rIYIWIIfI.IVlI/cI 

"peeie ... of the ... :tllle \tIh-genera as il i ... basl...'d Ull locat i~.Jl1 or tryp.uHN1Jl1C'" ill Il1tcrn;tl \)r1;.lIls of the 

("else tly (Leak and R~)I\land .... 1(97 ). For 111 .... t.lI1ee. 1\ I" not j)\ ) .... !'>lbk Ln diqingU!~h Tr.lllc//JOIU/JW 

lilll/lIL' infeC\lOIl'" \\hlt'h ,Ire l1\\t p,llhugcnic to c;tlIlc. fmlll T. COl/gOIt'IIIL' inkctl o'I1'" HUlVe\cr. 

Leak ( 11)\)1) ) :ld11lIt ... th;lI for dcterminlng ll\er;tll trypallo .... oJlle 111lel...·IIOll r.lt(' ..... the technlquc / ... 

rea",oltably reliable. pilfucularly II hcn dat:1 obtaincd ,Ire u"ed luI' (.lJJlIpan",ol1 plllpOW ..... 

DOI -E I.ISA: TIm I'" .llllOlHlt"loll'll anllhody b:l .... cd IC ... t . introdL1CL'd b~ 13.1',(l[llpen I!f (II ( 1996) ror 

the diagn~""I" ~l f Ihe nalural trypano .... ome infecllIlIl in Vt'l;t t)f-; . TIll...· method 1:-' clpablc of det~t'ling 

,md identifying infl...·c tlng (rypall(ISOllle .. pcek ... in naturally intCcted file .... \\hCIi tile .I"'"a" l~ 

perfmllled undcr neld nll1di(lun ... . TIll'" llIethod is lIlure .... en ... ill\e than the 11) dl"'''l;ctJl)1l Illetlllld 

I lh~\IIIIPl:II t.'f HI I')t)()). 11 \)\\e\·cr. till" lltcthod Ita" !lot been \~]dd\' u .... ed III the fidd. Le.tl-; 

t 11)l)l) ) notcd that lhe method I'" .tI .... n k .... " "ell"ill\(" \\hcn u .... l.!d rur tletl:cling l11feCIIIJlh 111 !sct ... e 
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moulh parts. [t would thereforc bc le'o:-- tl',c ful fo r dctcrmining m:HUI"t:: try panO\OlllC infection 

r~Ltc ... , thc paralllctcr 1110 ... t Illlportant for epidemiological ... tudics. :\ llIajo r dr:lwbad, to thc test is 

11'0 inabilit) to tcst c,u:h proboscis 1ll00e th an once. 

I)~r\ -prohc<;: T he tcchlllquc \\,L'" introduced by Kukla ef (II. (1987). [t i . .; 'opeclc"; and ,uospcc ics 

-.;pecilk iLlvohing trypanosome DNA hybridizution. The authors indi.;:utc tbat it was possible to 

detcct trypanosome:. in organs \\ here parasitc devc:lopmcilt is known to charac tcristically occur. 

T he [cchlllque dctects not o nly thc infection tll thc tsct'oC Ily, but can "1 .... 0 idcntify [hc strai n of thc 

p,lrasiLc aftcr h~hridizatiun \\ith DNA probcs specific for c:lch strain. lIowever, the 

th.'>,Hh"anl;lgcs of thi .. method . as explaincd by Leak ([999) incJuuc di!Tku lucs in distinguishing 

maturc :tnd illlilhiture ltlfcction~. The method is complicatcd dnd co"'t[~. 

Poly mcras e c hain rcacti u ll ( PClt ): J\[,lsiga el ui. ( 1992) dcst.:ribmg thl'o method. c:<plain that 

J.lllplification of D~A -.;equcncc'S by peR can bc ;J :'>lfllpk .Lntl rapid techlHquc for detccting 

tl") paIlO.,olllc", from Ihe proho'>cls J.nd ,>alivary gland" of t'oebe. The me'lhou IS highly .... ensitive. 

I-Iowever. lllldgut '>,Implc'> reqUIre more complicated punncation of Dl'!A. In addition to this 

complicallon and Jllgh 1.:0:.1:-. involved, Leak ( 1999) noted th"t with [h" lJ1cthud 11 I:'> al.'oo difficult 

to c1i'Stingul'oh bet\\een mJture ,mdlll1ll1ature infection .... 

Prub ing: lnfcl.:tcd tlic'o tll,ly be c).;tlllincu fur trypano'oomc-.;, by call'illlg tliem tLI .."tln ate whibt 

problllg 011 to warmed gla'o'o "lide,. Thi'o j'o partH.:uiarly lheful for experimental work \\ ith 

t.tbor;.Ltor~ colonle'o of !lIC' r<lllier than for dctC!!llining infcctinn rate .... III \1. iltl !lICS I Leak, 1999). 

3.-L':! .2 F.lctor,> .t!Tccllng Infection [".He'o 

Jord<lll r IIJ 7 4/lc\lc\\lng lbta from \.lriOLt .. '>Ollrcc,> c.lInc oul \\Ith;t numbl.'!" of po,>-.;ible factor .... 

• d"fcctlng infcctio n rate" III tsC{"C Ilk ... 

A).!c .~ tl · u clUrc: Joru,1I1 ( [l)- .. J.) had notcd that bee.lll'>c llluivldu.d tsCbC !lie .... C,lI) hCCOlllt' lIlfccte-d 

\\jth l·iL·ox group ,IIKI ('ollgolL'IIIl' group of tryp.lllosolllc .... throughollt thclr life . oldcr Illl's ;.t11..' 

IlKllL' likely tl) I1c IlIfec[('d til.lll youngcr !lie .... Thc o\l.:rall IIlfection r<.ll~ of a populatiDn of 

(i{II."illil \\ til. Ihl.:rct"ore. bl.: higi1(,'ot whl.:l1 longc\llY i'> grcatt'sl ~11) h.llllC"d .. r\hll1cd and DairrL 

( 191\-:1 til S\'111~ll1.1 ;ll .. u rcpUlt!.!utllh corrd.lllOiL [n thclI" .... tudy Iht' Irypamb(llllC IlllccuOll f,llc of 
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rem,lle (J Jlol/idi/J('\ w.L' dlrcctly proport ional to thc age of thc Ih:,. Llkewi~e. lI .uk), (1 967 ) 

fuund (hal sore of infection,) were fOllno m Ilic~ morc than 40-50 Jay" old. Leak \ 191)Y} observed 

th.!! In n.llural IIdJ "'Itllatiun" . feillait: I')chc ll"ually h;l\e higher infection ratc" Ihal1 malc": 

ho\\en~ r. Ihl" 1:-; to "ome extent beclu:-;e females lin:, longer tlMn mak~. and therefore have 

gre.lter IIkddluou uf feeding on an infected hosl ,mu pld-dng lip and malUring infcclion. When 

age I" taken IIlto aCCollll1. mfcction rate~ of male", anJ fe1l1 •. dc~ .Ire ", 111111.11". 

S:lIllplin g l' l cthtH.l : Jon.bn (19:4) noted that different \allle" (or thc extent to \\l1icl1 the ')Jmc 

bel,,-e POPUlilIH)11 i" infectcd with Irypanu ... nlllc.., can be obl<.lined frolll ..,,,,mpk·,,, of nle, co llct:teLl 

by different ..,.llllpll1lg methmk A .... II11plmg melhou \\'hleh catchc!> pdntcular age glOUp .... alit of a 

nil!.., ctlillead ttl eIT{)neOU~ cOIll:lLhioll~. !larley (1967) found lII,ukeu tlilTerence, 1Il111feClioll rate. 

\\ hen ht' te..,ted lbffen: nt '>illllphng lllelhm.l.., ..,lllllllt,llleOtl . .,ly. 

Il o!o IS: A llu.1ur factur III Jctcrlllltling Ihe tryp.lllo,ome In fection rate III a nalUral populatIOn of 

t!>Che nle" j.., the ..,OUfce (lr food of the tsc t ~e flie". Whether or nut the must widely med hO.,IS arc 

gooJ tryr.lllO"omc re~cJ"\'l1ir'" IS uf great illlron~lnce IJord'lI1. Il) ~--! I It is nOleJ h~ Leak \ 1999) 

tbat ,I'" the proportion ~..lf teed" taken from \uld~ incle:l .... e~. the popul:lIioll of TrJPII/W\WIII/ !"in/x 

Infection III the hetse decllnc~. Tlli" is beclll"c '>tlid" ale rcfr,lctOl"\" to ll1fection \\Ith r \'ira.\". 

Spedc!> uf t ~ CISC !lie!!: rJy "pet:le", differ in tbelr capilL'Il~ 10 Ir'II1"1I111 Iryp.lI1osollle,> Jonhn 

119S61 l10ted Ihat 'llthough .111 0Io.I.\illu "pecIc, tlMt 1I<1\c becn \.!\arninetl (;..til habour 

trypano"olllc~. not all '>pccie~ ('ould be infected wilh .tll '>pecie", of trypilmN)l1lt> Thc dat;t 

rC\'ie\\cJ b~ Jord'1ll119-41 "'lIggc'>tlhat "'PCCICS of C/o.I.lil/cI (Il<t[ fccd prilllanly Ull h\l\·iJ.lc could 

bc I11000C he;\\'ily InfcclcJ Ih:ln thll..,e ,>~dc.., fcedlllg 011 Ie", ".ltl..,[.lctnry Ir~p.IIH1.::.QI1lC I"("er\oir.., 
• 

Rlorli,tn 19-~) ohtaliled po,,"lbly lhe highest tryp,IlHNlIl1L' illtedll!!l r;lle t.'\"\:"I" reported III 

011/ lI/(w.lil{lIl.I c.lught dth!.! 10 J roulC .tlung \\ illch hellb nf he;l\ 11\ II\kcteJ tr;lde callI!.! l!1 

;\"Igel"t;l IXI~ .... ed lcgubrly In "Dill!.! 1ll01l1h~ of hl~ qudy. ;111 IIltccilon r:lIe \)1 up \0 90";" \\:\.., 

detected. Lt.,.lk t 191)';)) ob .... ";-f\·ed th'ltlllrlf.\ifalls group i1ie,. t:.\CCIH (I tlll.I/t:I1/. art: :;ont.l \CClor~ ~)r 

all tr~ p.mo'ume 'pecIc". l'a/pa/i., group "rec]e~ Jppt!ai" to be POOf \ cclc·r.., of 1Il0q tf) panu."ollle 

'pecle ..... Hld fIHC'" .... peclI.> or the /likU group appear tn be g,ll\ld \;!I.."tnr" of 7IJ/1OI/O.\(1/J1II 

(tJII.'.!."h·/IIl' .11ll1 r ,·jnl.\" hut ]lllor \'cc!m, \If f':1/1tlIlO=0I1II Irypalllhllmc". 

r \' llll,,:r:ltUl"l': The tempcl.IlUlC l":'i.lxoncllt·cd hy Ihc pUp.IC ,1Ild ~oullg .tdllll'" h.l .... .tIl dh:ct un tht: 

IIlr..:~tlllll (",IIC'. It 11,1" IK'cn fmuld 111 I.lhllrallll\ ,tudle.., Ih,ll pup,le ,1I1d ~l)UIl::; ,Idu!t.., \l[ (j 
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lI/()nifCIII.\. ke pi al hi gh IClll pera lure . .., gavc n sc 10 malUfC !lies lilal c an de velop unus ua lly hi gh 

infection rates (FAD. I 98:! . Leak. IYl.)l.)j. 

3A.J T ",ct:-.c age JClcl'lllination 

Delt!r!llll1aUon of the age or t':.ebe Ilie ... is crucial for stud ies of populalJoll dyna lmc .... Techn iques 

for agmg \ ectur pupul~ltions slle!! a.., tsetse Oics h.t\·e bC('! 1l dcveloped ro r cpidtc!lliulogica l alill 

popul;rt ioll d~naillic -;luJies. and for monitoring conlru! operatl{ln .... T he agc qructure of a 

popuJalion enable.., ..;u!\ival Uf 1Il0nalily rales 10 be C~l kulated . • lnd these an.: e..,senli ,!1 rot' 
tcstlmallng the rate::; of d1<lnge in population -;ize. The..,e can then be related to !ieasun:tI climatic 

tlucttlalion'" or IU .lOLliliun:d llIulI,lIi ly impu:-.etl on a popUlation ;I", a rcsu!t of \ector control. For 

1Il0111toring trap Of target control ..,chellles. the dedlning age of a popu!;.Il ion will enable [he 

predict ion or Ihe tJllle to tc'<tinctlllll . u r adequate control . of Ihe popuialioll (Leak . i 1Jl)l)). Saunders 

(1962) noted that the age cO!llpo~it i on of Ihc sample IS a guide to their irnpon,H1ce as \'ectors or 

trYP;1Il0S0Illes . Thi" I~ occause mall) Ilies that become infected \\!lll 1l')T!;1Il0soJlle" acquire them 

at l.lte feed" .l1ld ha\ing acqUired tbern . retain Illl' inf('clion fur lilc. The epidemiologIcal 

IlllpUn;lllCI.! of till' \tcctors thcn!furc Illcre;l~es \\llh age dllU the hlghe ... t illfe.;tlOll rate will. 

thenrcticalJ) . oeCllr \\ithlll the olde"t age gruup. There have been vanuus studies on the 

prevalence of Ir)'pallo..;;ome infections in G/W\illll from the field I Leak and R{I\\'lamb. 1997. 

\\ 'oolhollse t'f al. 1l)93: ~ l ub,!!llcd-AhJlled ef 1I1..-1989; Rmrd;.m. IY77,. :-'I o:-,t of Ihc~e slUdies 

havc ,,110\\[1 111l' IcJ,ltiull~hIP hct\\cen InfectJun !;lll' and [s.:I ... C dge ,:;llegnrie..,. ~ l uqly t\.,.o 

technique ... have been employed III Ihe t",et ... e age t!etenllJIl;ltiol1 In \-arJOus studie~. The~e arc 

(j\'ari"l1 dj~sel'llon dc \ clnped by S.llIntkr ... i 11)62) ,mJ \\illg fray by Lu.:k ... nn(19-l6). 

~ . 

S,\lIIlJer" (11)62) de"cnblng Ihe method. c.xpl.lllll'd 111.11 Ihe ··O\';1,]'];ln mel1ll1d of agl' 

detcfllIinatllHl IS ba"cd upon Ihe ch;rnge ... occurring In the 0\ arie ... during gonollopilic cycJc~. E;lch 

U\:IlY ul ti/o\,\iIJ!/ I.-'Olllam'" 1\\0 ru l ~tl'l)phic O\aJi\llc~. ;IIlU '>Ingle egg ... an: pmdu<-,cd aJteJIl;rli\{:I~ 

frulll ligll! .llltl kit lI"l!ie .... Egg ... dlC o\'ul.lted ",equcnll:dly inlU tlrc utelU". ;,11 intel\ <lis of ~Ibout l)­

In dan The lllelhUlI lk'peml" prilll~lIil~ Upoll e\idcnce th:lt all marrok ha" n\uiateli. Thl'" 

c\ldenl'l.: I ... e!lher III the 101111 0]' .11l UpCII l'_\I};Jllded ~;J(,; III the luilicul .lr tube \\I\JI.:h ;lPI'l'~!!'" 
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iJlllllcu.iatdy after muiatiull or a 'imall follicular rdic (corpu'i luteutll). which rct11:tIllS 011 the 

postcriur enu uf the follicular tube .Ifter the regrc'ision of the open 'i'IC. The nUlllbe!' ami position 

of thcse .\trllctun:=:-; combIned WIlh thc rclatlve SilC'i of thc four egg folltdc:-; and Ihe <;tate of thc 

egg.ll!' l;l1V,1 III the ulertl'i :lre thell u,>ed fur the age detcnnlllatioll 01 the Ily. ApplicatlOll of thl ... 

l11cthod is ,>tralglnr'orward only lip to the end uf the fuurth 0\ ul:llloll. 'when each ovariolc thl .... 

ovulatcd oncc: aftcr this point it i .... Ie'i!"> certain. Tlli" \\"ork wa\ fiN done for C II/orsilalls and 

then applied tu (j !lallidipl.'.\. G POI/1Cdil alld G. !)/'{!I·iPlIlpi.I. 

3.-LL! Wing fray 

The methud \\';IS fir .... t dc:.crlbed by JacboJl (1946) for aging (i lIIor.lilllltS. WC ... I\\ood. The 

progre\sl\c fraYIllg of the trailing edge or the wing \\"ith age gJ\·e .... 1 re<.l'ioll:1bJe lIldicaliol1 of thl' 

lIh,:an populatlun age. The degree of wear alld te:lr on the trailing edge uf the \\ lIlg i ... comparcd 

WIth a "'landard and the age e ... um,lIed under ... ix categoric'>. 

The author pl'O\iued table ... of root mean fray values \\illt which the number .. of !lie ... in each 

categor: 1\ multiplied, The product\ .Ire .. Iuded and tht' tOI:ll" divided b) tllt"' number uf nie ... in the 

... ample gl\'e the !'.lean Wing Fra~ Value (~I\VFV). Thc corr'c,>ponding d\-Cragc age i .. then read 

from t,lblc\. 

i-Idrley ( [ lJ651 .ld\,l ... cd that the method of detclllullIng the phYWllugH.:al a);t' uf relll;!les uJ 

0{ol\il1ll hy dl"''iet::llon of the reprmlut::tivc organ ... gl\-e ... a l11uch lllon; pn.:ci ... e e ... timate of the age 

or flies, at Ie;, ... t up to -lO-50 day'i uld. than earlier methods b<l:-.cd on \\ ing fray .lIlt! wIng colour. 

Somc of Ihe inadeljuacic'i of Ihi ... method i ... Ihat II (::tn only he applil:'d to h::m,tle .... A]..,o \\ hell ;] 11) 

h:t ... 0\ u!.tted fnur or more tillle .... Ihe cxaci number call nut he dctel"l11llled. 11l()llgh il I:'all be 

rCl:'uglll/ed ;j ... ha\,lll~ ondated at lea ... t four tilllC .... In \~ing Ir:l)" Il:'dmiqlle. thtHIgh the ,1);(' uJ 

indi\'idu,tls call nOI bt' told with any confidence, the mean 'Igl:' uf tlK' ,>ample\ Call be e ... ll1natetl 

(J .tt.:k "'Oll. 1l)-l6). Ini.lllt'q u'H,:ie ... llr t hi ... 11lt'1 hod arc far morc. It \u Iter ... pu ...... i bk .1111 ficl.II uaJ1l<lge oj 

the \\ IIlg" in'iiue the cage beforc collection. Trypallo ... ol1le mfection ... call .lttt'f ny bdli.l\iour ,Inti 

tllll'i tht' rate of \\ illg fray III injected Ilie,"" The r;l1e of \\in:; fray call \ <try 'ie.l ... un.lll) ,llHl b\!tWCCII 

'iC\t' ... amJ ... pecie ... ur t'iehe {Leak dlld Rn\\'I.lllll .... [Y97 ). 

[n Ill'" ... Iw.lic ... \111 \\ Illg fray :ll1J \)\i.lIl;Jll :lgt' III Icmalc\ of (j IIIl/nlltlll.1 '·I.'IIII'"li,\ III Boh\\i.1n:l. 

All'illpp I I!)}»)) c:onllrl1led th.11 allhough the rcl.ltioll ... hip het\\eL'1l Ihl: 1\\/ 0 \Va ... "inmg. It \i.\ried 

11 



from month to month. The rat I.! of wing fraying wilh ugc \\,:IS grl.!"I!.~..,[ in thl.! hot dry "'I.!a..;on and in 

bu[h vcry yOllng and ve ry okl fcmak..,. it was alTl.!cted by humidity. I k LHHCd [hat obviomly both 

.Igc .Int! .luI\i[y l1l<lnif.: ... tthcm.;.:he", a", degree of win.;,;: fraying. The 11Ime- the \\In:;.., I1I1)\C. either 

wilh time (agel or ;1 ... a rc ... ult or ..,pecinc bcll.l\iour lactivity), the more cnJou.:d th.:y be-collll: , but II 

i", con..,idcrcd unlikely Ihat wingfray could bc used :I'" a reliable 11lca"ure of either. Nevenhele ... s , 

Albopp (IY85) .llillHlICJ that de ... pile limitation" oj tlll: \\111£ Iray method, il i.., ... till used as a 

convenient. ifnude. field aging tcchniquc and for male ... , there .Ire few plactical altcrn:ltl\'c". 

Jl owever. in a llIo..,t recent "tully on six spccies of tsel~e Oil''''. LC<lk and Ro\\I'lllcb, ( J9971 

demon'-lr~llcd.1 highly "Igllifican[ ds..,oci.l1ionlx:tween wing fray and u\'ariall age. With correlation 

coefficients of lip 10 0.86-0.90 at two s ites in Ethiupia. From thi, .In.t!yse~,. [he authors CUI1Clllllt.!J 

that \\ing fray category could be ll!';CU instead of uvarian age III an;lly:-.i'i of the as<,ociution 

bet\vecn trypanosome infcction ralC" ,Inti agl.! in tsetse flie .... 

3.4.-l T ... e["e ho ... t preference ... 

Qut 01'.1 \,Iriety of different dnimai:-.. hel'ie nil'" prefer certain specie.., for their bloodmeals. The 

knowledgl.! rc);arding hl)~t preferel1ce is required for \'cctor contLOI ... Irategics am.! for detcction of 

li:ll}{/IIV.IOIIW n: ... el"\Ou· ... (Sta..lk e( ul. 1986l. Lamprey er al (19(1..~1 ... ho\\cd tlMt III ,\11 area of 

Tall/all].I. altlll)llgh the IlJ;lllllllali<l1l 1.!lInd cUllljlri"ed of lInly Y1. U.2"; and OJ)::!"; nJ" warthog, 

fhlllllCCl"!h .1I1d bufj;tl l) re"'pecti\'cly. Ihe'ic "pecie' pnl\ ided 77"; . Y;' and I-V"'!' uf (i .11l)"lIIlcl"(OIll 

bloudmcal-.. Animal ... lIdt as imp_lb. cumpnsing 70"( of the fdllild. pm\'idcd only I r" af [he 

hluod!lle~d. Le;lk (1')99) ob,ervcu that impala. galelle . zebra. \\'llcJhLU,:1.. .md wtldehee ... t. very 

COllllllon In man) ['>('he infe.,ted area.; af Africa. Me 1.lrely fed uplln hy hel,>e Due 10 the ... c 

prcfcrcm:c,. Ihe kll{J\\lcdecc of ho'l pn.:fcrellce, ur hehe !lIe ... I'" i1l11lllll.1I11 III c'tllila lillg the rbk 111 

Ir)p~IIIO'llIl\O\i, 111 ;tllllll,d .... jl.l uloo..:f til (11)80) found that a ... pccle ... 'lich a ... (i /In·I·II,/dei.1 lake ... 

hluOllnll.!.d" mo ... tl) hOIll LLnu",ual hllq, e.g_ JlIPPOPUt.tIllU\. TllI.:rct"oll.'. tltC} ale of hulc rl.~k tu 

'1IlI Ill.d:-.. Becau~c of tIll'. tl. l lhok!!1 al (1992 ) C()J1lI11~llletithal ... OIl1C l.lfIIH: para"'lte~ Illlghl not hL' 

rd':\":\1I1 \() li\\!,\od trall"'llll'..,IOI1 cycle .... Similarly. G.I\C'" and \\·illi.un ... 111)84), In their \Iuuie' 

Ull (j III. 1I11J/"I1I0I/1 ,lilt! (j l)tlllitiipt" feedlllg preference ... , ... hLl\Vct! 111;11 altlJough 12.000 heau .. of 

cdulc n..'pL"c'eIlIL·d 75 r ;. III' till' :!lIlIual biollla:-.s ill lhe ... ur\'cyed dlea. they pro\ ided olll~ 5.6('1,- nf 

tile IUI.d bkl\ILinlc.lh. \dllic 7-l.X'1 \\Cfe Irum \\"!"lhug'" and hllsllpig·,;. In ",uLh ,I ,ituatlOn . 

I..nllwledge (>11 hel,e 110'[ prefcn:ncc i" e\lCll mOle imponant in pLlIlllWg ;lppHlJ1ri~lle CI.Hllrol 

prngrdlll'" For 111"'I.lIlLT. Ihuer t'llI/ (191)5) noled lital lile ~lIk u~e Ilf Jdt.lI11elitrill potJr-I)IlS or 
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"pray on cattlt: \\Qult! be very likely to fail in situations where mosL of the Ili!.!s Ic!.!d un ho.,ls 

nth!.!r than c;ml\!, Lik~\\'is!.! Clausen I!( al. (1998 ) advi,,(;'ti that kno\\I(;'dgc of hct~e feeding 

helM\ I(ILI]' I" a[:..o vital in lllollHoling the "ucccss of hctsc control program" and tlul the 

pl'OPlllLllllI of feeJ" from wild or ullln;al!.!d anim'lls i" likely tu alT!.!cL tbe sllccess uf control 

programs ha..,cc! on insecticide spray" or pour-ons. Howcver. while it is kno\\ n that tsetse Oies 

prefer certain Spt'(ICS of \'ertebral!.! for tll!.!ir bloodm!.!ab. hosl ;\\',ul;lbliliIY could change tIll'. 

"iltlalioll. Jordan (198611loted that there b abundanl circulIlst:tntlal!.!\'idencc that tselse "pecic:-. 

call. in absence of \\jIJlifc. suppon themselvc" on cattle and p!.!rhap" on Illan. 1I0 \\c"cr. this is 

pJ.rticu!;lrly so with p(/lpali.1 \s!.!t"c group. 

Thc pref(;,lcllcC of \sets!.! for ccrt:lin host is tict!.!cl!.!d by serological spec.c.., iticntific:ltioll of the 

blood ICClwcn:ti from Ihe abdomen of the Ily (Staal..; e( al.. 19861. lIo"t "'p!.!cillc antIsera arc u!:>cd 

to iJelltlf~ the sOLln.:e of \'crtcbratc blood from the gut of t",eb~. The cuncept of -;crologlcJI 

l!Jag:nu_~tic tc-;t.., i" t!liIt c~ldl vertebrate -;pecies po-;~c ... ..,c-; one or m01"<.::· pla..,JllOJ protein'> with 

anllgC1lil: dctcl'!ll11l:uu.., unique to the -;pccie" and so Identlfication derend.., on the ~bilitv or 

.11HisCI"Ulil 10 fccogmlc only tllc unique protellls of the hos['" bluuJ I LCOJIk. 19991. A number of 

"uch ,>Iudic-; h;\\t.: been reported (WCIIZ. 1963: Cluu<;en el ,,/ 199B: Staal\. el al 1986 ). 
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-J. J\ I ATE H. I ALS AN D i\ I ET II ODS 

·L I Till' project :IIlU s tud y a l'ea 

-J I I Th~ S IT project are:1 

The ..,Iudy was dOlle hel\\eCJI A pril and September 1999 ill the SOlltlh.:m R.ft V.dley o f Ethiopia. 

The SIT project. which i" untlertak('n by the Southe rn Rift Valley (If Ethiop ia T ..,ehc El':u.licat ion 

Projcct (SRVETEP) [iel., between lat!tude -J 0 "~ 5 " a nd 7" 15"1' and ltlllgitudc 36" ... 0 " amI 38" 20" 

E (i\ I.lp I). [t lil'~ between Ihe Eastern .Intl Western walls of the Southern Rilt \ 'alley. The area 

cOlnpri"c.., four agro-ecologlcal zonc.., . na illely . humid to wb·humid . dry "ub·llUmid . "cmiariJ and 
" , 

arid zonc..,. The project area is dhitlcd inlO threc block, of 6.000km-. 5000km- and 13.000 klll-

(:-' Iap ~). Each block ." fUlihel' 'iubdi\itlcd into lOOklll! grid" The b[ocb ;ll'!.! then ..,ubdivided into 

fin! ..,mall \\Oll-.mg pm,lcct arca~. compri..,ing abou t ~.j. gmb each. T heIl.' were n"c worl-.ing ICUIIl'. 

one fllr e;tch "1ll.tI[ ,Ilea. headed hy a \·clcrinari"n. 

4. [.2 The ..,Illlh .lrc.l 

The ..,tudy wa.., t:ondllcled in the nonh·\\'c,>lcrn block of the S IT prtlJcct area. co\-enng a 10lal of 

29 grid~ (::!l)()O km\ "I'e~ .... III .lIld l1tlhiue the fir"l COIl!l'lll blo~k (or till' project {\lap.2). 

IIl\'C"tlg.ltillil" 111 tIle arca nUbidc tin.' control ;}fC'I \\ere mC;1I1I1\1 .I" .... L' ....... lhe jlOIL"t;tli..tl l c-IIl\;hIOn 

POII1"'_ T..,e",(' ~lIncy" hy the S RVET EP in the ;\re;1 hau ;drc .. u~ ,>tarted ~IIH.:C Septclllber 199:). 

51.\ difkn:llt \"I,:gct.ttioll t~pes \\eIT iuentified in thc .... Iudy ;.!rca . mllndy. Fore..,t \ FFF). Gra",>land 

{GGll. \\nolled Gr .. ""1.1l1d {WGU. Cultivated L lIld (C L'L). l3u"h[,1I1d {J3ULl ;lIld Rl\c rine 

Fore"t I RfFJ. The lllaJonty or the S IT project area hi!" .1 hllnodaJ rainf.lJl pattcrn \\ ith ... hort rain .... 

ocnllllllg in \ 1.1n.:h- \- by .lIld a 1Il~0or raillfalJ 111 Jul)-5eptt!lIlbL'r (Del;]i)'" "ee Annex 51. 111)\\e\,cl". 

tlullllg thl" .... ludy ['erlod. there \\';1'> <I delay. and thc .... 11011 rain" ,,1.1r\('d III lllJd ;\ 1 .. ) joined by 

1I1,ljllr 1'.1111" 111 1.lte June Aglllpa ... tora[i ... m i" the lllaill dnimaJ pruduCllllll 'iy "'em ill the .Irea. QuitL' 

Ie\\ \\ lid .1111111<11" \\cle pn..:"eLH in till' "lUdy arca il1l.'luuing w,lIlhl)g"', Illlpala. kllp~lrd..,. clOl.'odik" 

dlld 111I111I-.C\'''. 



Hao 1: A map of Ethiooia sho\~ing tse:se dist r ibution and the ~!nt ire SIr project 

area. 
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·L2 S lud ~ d es ig n 

I\n cpiticIIIJOJogil. .. "J crw".,-,>ectional ... :lIupling W:I'> u ... cd JII tlli ... '>llld~. All a\nagc of 25 NG2U­

trap'> (Bright\\ell ef at. JlJ91) \'cre dep loyed in such'l rH:lnnCf;.}:" to cover alllhc "';;0; vcgelation 

!ypc'" fOlind III tllC ... tlltly <l rea. All trap ... v.cre g i\cn an identity :tlld their location \\:1'1 gen-

relclclll:CU lI ... ing GlnhaJ Po..,itioning .sy ... tt:m (GPS). Thc area \\,;1 ... stratified 11110 three altlluue 

11:\ l!J.... '1Il!:!'" bl!l\\cCII U- I 600 metcr.., abO\e I.;ea k\cJ (Ill ;[:..1). ;11 cas bl!l\\ L.:CIl 1601-2000 III <ls I. ami 

:Ircal.; abO\e 2000 III asl. For con\cnience in data anaIY:"Is. in thi" particular .)wuy. this 

..;llatific;lliull \\ill bc n::krn::d to a~ /o\l/tllld, /IIid altitude and hi).!,!tl(llld Ic ... pecti\dy. Data were 

collected according to tlli~ 'itratificatioll. T,e t ... e di ... ,cction 1'01' both infectiull r.lIc determination 

ami hlooulllCill culkction \'vas dune twice. first in April-lllitl-i'day and repeated ill late June- j uly. 

Thl! lil'll d,Il;1 colkctioll coillciLicd \\jtlt thl! dry wa",oll and in this tC\t. it will be \\ill he n.:fcrred 

!O a ... "dry-"'pL.:lr· \\'l1de the ..,eeond d,lta c{)lkelioll. which OII..,n CIJllIcideJ \'. it!; the ralll .. e<lson will 

bc rdcncd to;J~ ··wcI- ... pcll". 

-k) Salll pling 

T ran..,eCb fur the (,'(11 lect 1011 of a reprc"ent,l! J \e ..,amplc of e;Il'h \ cget.1I1011 t y pc \\ cre dl!~Jgned 

,dong \\ hich 25 ;'\G2 L' tr'lp~ \\ ere Jcplo~ cd for each 100 kill: gnd. Alung t hc ri \l'r~ hand-net 

cah,:llll1g ~Hld blcnnicallrap~ wen: u'led additlon.lIly fill" Ihc lllorlitOllllg \11 (j fmC/jln The trap 

... itl.; ... \\('re ck.lll::d flU' ... lIfTicicllt \·I..,jhtlll~ .md all trap "'L1ppun~ \\cre C(l;lteli \VlIh car-g['cil,"C to 

proted fly GltL'ile ... l!ulll.lllb Trap~ \\ere cill!ckt'll bcf\lre dL"plo~lng ~UlJ dUJlng fly cateh 

collection I'm ,Ill) d"!lI,lge. TOin <llld dilm;lged Ir:I))' \\ere clIilel n:p!:tl..'ed or repalled 

OIN..'natlulh (If \\ Jld anllll,d, or their actl\'lty wcre ;tl"'{1 l1nteu. The tr;lp'" wCle IcfLilir 72 hour.., 

allcr \\llIch lIH:~ \\ere tr;\Il,fellcd tl);1 difklcnl ... ilc. T\\I) 'ur\L'y'" \\ ..... Jl.' condu .... tcd tllllttl~ dry 

'pcl!. Itl the fir..,! 'lll\ey trap .. \\CIC balled with CO\\ urine alullc \\ Illk .l .... ·OI11hindtlll1l III cow urine 

.tllll ,U.:Clllll1,' \\<l ... u,cd III the 'l.'collll"uney.ln the \\el p .... 'rlod. nilly IHll.' "unC) \\";1" condueleu and 

trap" \\L.:re h'llh:d wllh Cll\\ tlrllll..' .,Ilonc. 

Flil!" ill[ th ..... c"lllllall\llllJ! denSity \\erl' collected alter CVCI ~ 72 hour" !lIC., fill' dl""'l!I.:uoll were 

.... ·llIlI.'CICd twi,,:....' :1 d.I), 13ec,lu,c of Ihl.' largc ;tn.:a L'overed. thi ... \\ .1'" 1101 ,tl .Ill litllc ... jlD"'Ilble and 

... 01111.' fIrl· ... t!t\:!I.'[IHC IClll;lllll'd lnr 1\lIH\: tl1;l11 2..j hOllr"'ll! thl.' tra!", ·]'llC "'C III~" \\ .... 'I .... ·lrcated 



~ep'H,,[d y \\ bCll d l~~el"led for ,Ige liL"lel"llli llat ion hUI \\ el L' "I '>0 11K I mkd in I be dell~ It y C"ll lll <ltioll. 

Fllc~ fronl hand-nel c.l ldle~ wcrc llul CUll~ldc rcd for tlell"IIY cstilllalllHI. 

FI\' c;u.!c.., from tllc fidJ \\cre lr,ul..,poncd to a tcmporary laborator~ made in thc field. II ('rc flies 

\\eIC 1l1l.'dl;lllledl1y lIlHllobiJi'>cd. Ide-Hu llcd, COUlllCU and '>orled nHo tbe-ir fc"_pecllvc .., pccics . ,>cxc.., 

dIH.I iIllUICIIL'I,d ,lIld Ilull-tcne l ,11 file..,. 

-1.5. Disst'l' t iu ll u f ni e.'> 

-1.5.1 Infection r.lLc 

Tile IllJlllbci' of niL'" 1;\) t ~ampk "il.e) for di..,,,ccliun In givc lJy,'t conlidelll.::e in dCIClJIll!1lllg 

thc Infcction Idte W<1'> gi\'cn by Ihe fOrlnul,1. 

i'\ = 1.~62 ,:. [>exp 11- l"cxPJ/d2 

PC\]l = Expecled l<,clo.,c infcclioll rale. 

J.2 = t\JJO\\cd crmr. 

Thc cxpeclcJ I"C\'-.C infcclion ralc \\as delcnmneJ by dis<.;ecting ;lhoUI <t hundred nll~'" t.:ollcclcd 

from dlfferellt ~Ilt:--" nf the "'Itld~ area. \\ 11Il'h g.I\-1,': a ruugh infccIHlIl lale of 9'r .. \ -F'( cnor W:l" 

all(mcd and Ihls ga\c a ... amp!e ... ile (If ahout ::!OO !lie ... forcach l"Ulnpan ... nn madc. 

The moutlt part'> IhYP(1pharynx and bhruml. miJglll ... ami '>,lli\,lry gland·, \\crc di,>"ccteJ hy thc 

mcthod lk'l"llhed hy Llllyd ;md J0I1I1'1111 (II):!A). Tilt.' Irypatlll"lllllC"; \\Clt:: idctHl1trJ ilCcon.ltng 1\1 

tht.'ir ,itl' Illlltt.' ny·.~ hllll~ ,lnd dilfelcnll.ltt.'d In[o IIMtun:: and 1IIlllJatlire It) gl\'c ullhld'cd Infcr.:ti(l!l 

ratc'>. Tryp;HHl"nll1e~ IccU\crcJ Itl hutlt mOllth part ... \\t.'IC idclltlfied ;l' llIature I '/I'ox (IJIIII(JIIel/lI) 

IllfecIHlll. ,IIlJ If only Iht.: bhrulll \La" !11lecleJ. lhl' \\,1'> ldclIlllil'd .1" llll Illaitl 1"1.: I"it-ax If bQth 

h~p()ph;II'YI1\' alld midgut WCIC infL'(lcJ. thclI lhc Irypi.IIHl,nlllt" wcrl' Idcntlflcd ;1"; Ill<.ltun: 

('tJn~lIh'II\t' I. \11I111fI1I/,nlll.l) gmu p. [1\ kCliulI or III ill-gu I Oil I ~ \\ "'I Ident I lied ,l~ I III Illatun: 

('tll/gulL'me In C;l'C all thc lhrcl' pan..; werc lIIrccll'd. IhclI Ihe,l' \\crc It!entltlcd <I' mature ilfllCl'i 

(ll:1J'{/l/tCOOl/l glllUp 1~{Jlh IIllll-to.;IICf,d Illak allli killak nlc ... \\t.'IC dl,..,ecll:d. 



-l.S.2 Bhllldilleal culleCllIl1l anti l(knllliL"alllHl 

undige ... ll' d hll)od III Illelr gut. 011 W batlll,11l1l filter paper J{lI· 110 .... 1 idelltification. The Iille r p<tpcr~ 

WCIL' fil ... t "'\l,lkcd in 0.1 q., .... odiulll azide solutiull and air dried 10 I\il J bacleria and prevent 

lkgradal ion of tile blolld Juring .... wrage. T hese \\ere Ihcli \lured in ;1 dc',iccal{lr. A H,:cord s heel 

for idcllIJlIC.llion \\I[b datcs anti dctai]..., of collectioll area, po" .... ibk ho~(.; ano [sChe .... pecies were 

Jlllcd ,Uld togl!lhcr \\"lth the riller papers wen:: pacl\et- .... ealed III em·clop .... and taken for 

tlknllriC~lllllllto T hc :'-Jatlonal \·dennary Institute (NV I), in Ochre-Zeit. E'thiopi:l. 

rile bJoodll\t',li idclllilkalion \vas b""t'd 011 ellzYlIle-linl\ed 11Il11ll11lO",)lhCI H a .... say (ELISA) using 

110 ... 1 ... peclfic :mli .... cl:I:.I .... dc"cribcd by Clausell c:r (1/. I J9l)t{) witll ... nme modificalions. T he specie ... 

.... pecific >lllt] .... cra \\cre ohtained from 8g\,V- Berlin . prepared by repl:ated ]Illllltllillalion of 

rahbn ..... Cro ....... ·lc;l<.:tJ\·lly \\ <I .... cl[llcr ll1ilHlllizcd ur rClllmcd hy repc.ttcJ. ab ... mplioll. T he rinal 

\\O]klllg dtlutioll \\,IS "el ll! be 1:500. A comlllen.:],d!y .l\,tibhk ':;~)<11 ,IIlIIJr<lbbil Jgl;-[Jcro:"id:t~e 

(GAR IgG-PO) t.\:ordic Imlllullology. Tilhllrg- The 'etllerl,l1ld .... ) \\.<1'" used a .... it cOllJugnlc­

ell/yme "'y\lCIll <II a diluliulll)f 1:[000. The control 'Intigen ... \\ere pn.:-J]luteo at 1:300 ill 0.05:-'1 

Clr!·)jUli.IIL' huffer. pi 1 9.6. \\ hile Ihc Ie ... ! "ample" were eluted from filtel p;tper .... with I-Jml III the 

.... <lllle Glihonale buller UCPl'!1UlI\g un [he ... ile and l"u[our of the ~illlIPlc Th] ... elutlllll \\.1" :.I .... \III11ed 

to be ,II ,I dilulHlll of I JO(). rhe final \\orkin!! dilutillll for b(!Ih \\<1 .... "I!t to he 1.600. Incubalion 

\\,h dnnl' fur I hour ,It"'" ·C All \\a~lll]]g .... and till' I(''''! of dilullllll'" \\":1'" donc with pha .... phate 

bu!lclC"U .... dlllC.lI pI! 7.2 11ll\l'd wllh TWl'cn 20. r\/ilHl-dl-J-eth~[-hen/thldl.ohll ... ulf\llli.lle (ABTSl 

\\,\ ... IN:-d ;\";l chromogen. 50)J.Il\\ell wa .... u .... ed it .... it \\luling \(1lulIlc fOJ ill! re:.lgellh. A parallel 

l·ulllro] pl;lte \\.1'" nlll tor "III(: ... t .... onne. Re"u[ts \\"('Ie lead after 5 IlIIIHIIC ... \\]th ;!.!.!...ELISA Icadt::!" 

rhe 1>100011](:;11 Idcntllh.:.ttlllll \\";\ ... dOll I.' 111 a J-... cric ... tC"q pmccdun.: III whIch .... pC"clfic ,mtl"'cr;] 1"01 

Illllll'lll. n]1111 1l,l!H. Ill\lnllor It/ald. "'Ulll... Idollle ... tlc pl~. llanhng .md hu ... hplgJ. hlll" ... e .... callie I ami 

,1\ t,1Il I ... cric ... I ) \\Cle u .... l'd. Selic" :. 11l\\lI\cJ rl'-tc ... tln~ the nllll1ll~lI11 1"l';KI.Or<., In)]]1 ... eric ... [ \\lth 

L·H"' ... ·.th ... lll·hed ,11I1I ... er'l "'I'eclli.: lur l~n\·illl' ..... hel'p. gnill. dUlkl'1 alld Illlp'IJ;1. Te ... t ... eric ... J ulill"'l'd 

"'pcc!!ic ;1I1I1"'CI,1 ,1~dlll"'l dog. elephant. cal. fowl. JlIpP\lpntamu .... cl"llcodlk. rdt ,lilt! IIlln 



-U i FI~ :L~e d t' ICnllilial iol1 

I3dlln: di"'';I..'Clill~ lIie ... fur V;II"lUU:- "ludic .... Ily \\ ing ... \\cre cudully rcmovcd from all Oie .... 

rher;lge 'lgmg of hi/lllm,lle,> Lind female ... was done h} C;ltl..'goliLing the (il!gree of we;lI of \\ ing' 

un "cale" of I-C). ll,>illg wing fray melhud llL-scrihed by Jacksull (1!)~6). The tlr ... , hundred Ole:-; 

uI,,"'cl..'led for dct!.!1 milialion of Ihe "ample ,ize \"'erc agcu by both \\'111£ rr:t) and 0\ :Irian 

di,>section. it'> de,>cribeli by SaUnUef'i (1961). T he n:Jalionship bt· twee::1 wing fray and O\·J.nan 

categurie, \\cre tlCICfIllll1cd by rcgre:. ... iull :malysi .... The leSI of Ihe ilic, were aged hy \\ing-fray 

lIlellltld ullly. 

-L7 Dala reeurding :lnJ analysis 

Till..' follo\\!JIg infmJl1aliml were rccurded from the dl"'>celiOI1 re."uh,: 

• Specics of G/aHillll dissect!.!d. 

• Place alld h.lbll,ll flOm which Illc dl,>secleJ fly \\,'" caught. 

• Sill..' ur location oflr)'pano,ollle 111 the fly bodY (po,ili\'c di<;secllUIlI. 

• kklll i ticatll)l1 ur Ir~ p.mo"orHl..'''' ,lccordi I1g !O Ihclr "j te" 

The toul llulllhcr" of [lie" caught for c,lch 11';11' fill cal'h day \\".1" Ic..:ordl.!d The ,Intlllllclic IIlC,IIl 

c.lIch\,'<; rn day pCI' Ifar for tlirferenl \t'gcl;ltion type ur habl'~lt .md fill" Ihl! \\hole ".llllpling 'C"..,OIl 

\\:t" cal',:l1bled to gl\e Ihe :trp.uenl dell"ilic", ror dilT!.!renl \cgel,J[Hl11 Iype. altitlilk ,md SC,IWIl. 

Thc lul,tl cOlin" 1'01' dll'fcrcnt he hI..' 'pl'cie" \\en.: lhl'U III !.!stlm'lIlllg lhl..' dl. ... lnnull .. ;n uf JllTcrenl 

1"":1,,1..' 'peCIC" in {hc "tudy ,lr":~l [Ifon, \\crl..' :11 .. \) madc III gcl Ihe II1C,II1 lHonlhl~ IClllp..:ratun! ,md 

laillf.tll. T"et,c ch~dkl1gc (ur trypanosulllo,i" ri,k) W~I' cakllialctl hy Illc Illel[md lk .. crihcu b~ 

Lt.::.Ik l'{ "I (JI.)l)~1 .I'" Ihe product of reialj\c dcn"ilY (RD!. lr~paIlU"Oll1C mreclloll r,lIt! ( IR ). ;tnd 

the pfOporlHlIl III' kcd \;Ikcn Jrom Ji\"c"tock. T"'CbC dMllenge \\.1" lI',ed :1" :lll lnde\ ur Ihc 

Ilumb!.!r" uf 1I1fc..:tcd lsehl' feeding on l'attle per uilit "I' liJlle (L..:ak. l'll)l)!. The OVl..'r,1I1 infeclioll 

raIL', >lllIOllg the diJIl'Il'1I1 l1y ... pe ... ·les. lI1fectiun r;lle lIf dl[relent Iryp,Llle"olllc "PL'CIC". lnfl'l'linl1 

I:Ut.::" III dilrl'rl'l1l "1.:;t'()[I"lll'mpOIdl \.triaIIOI1) \\,1 .. "'lIhj!.!clcd 10 Clll-'l[lI,lle (X:) 11..',,1 L'I)lllparis(lIl" 

Slgllllicance \\,l" ClIll"idl' lI.'d ,II P< 0.05. 



1\ Itl.!r [og I II (x + I 1 t r:lll ~ fOllllat iun of data. [i IlC .. II· Il.!gre~s iOIl alla[ y~i" and thl.! correlation COl' fficicl1l 

(r) \\ :1 ... \I "cd tll detCll11 i Ill.! Ihl.! rebl ill l l~h i P hel wel: II t hI.! I u[ Il)\\ Ing paralnl: Icr ... : 

• Infection r;llC~ :1Ilt! age e"llcgoric" 

• Age in \\lng-fr:l) :lI1d ovarian categ01ics. 

EXCe/.\f(lfgraf/hic., and Epfill/h an;dy<;i~ software were LI~cd throughout in the data .1Ilaly~js. 

T[lc re"ult" of b[o()d!lle~t! analysis for possible ho~ts for thc nics wen: uscd to e~tilllatc the 

proportion of h[oodml'a! [)["o\'ioco by different hU~lS. The result ... \\Cfe pI\:sel1tcd as pt.:rcentage~ in 

table" amI hisLogr'Ulh. 

5, OL'TI' U r 

[. The t ... CIst' chatlell-;c (distnbutioll and relati\'c dcnsit~. tselse inf,;':ction rate and fceding 

p.lltCIIlS ) III "ckctcd ... ill'''' of the SOL1lliem Ri n \ ' alley of Ethiopia h;!\ been l'~labli"hcd. 

Thl" ill1"01"l1l<l11011 \\ ill cUlIlrlhute tu the <ls"'c"sment ot" the trypdllosOlllOSI\ ns,", III till' 

re\[lcclivc .lre;)\ and gl\L' a ba ... clinc d;l1<l fur the forthcol1llng: control progtam. 
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6. I~ESll LTS 

Till'" ... lULl) iI,lll ,I ge ner:11 ()bjecti\L~ of C'>tllll,uill,:! the lsl:l'ol.: chalkllgc t RC].ll vC dCll.,ny. Infection 

r;lle ,Hld P(' I .... :I...'II\"gc of bloodlllcal tal...cn hy lsehc nic ... frol H cattle) ill th·c SOlllhcl"li Rift Valley of 

Ethiopia. amI (1Ic re ... ull!-. arc de.,cribed in del~til bclo\\. 

G. I TH'I"t' p tl plll :t ti u ll ~ 

TIlt) hChe 'ipccic ... \\crc dctectcd in >~ onl1 OIllO. SOLithern Ril t \';dk'Y of Ethiopia. Glos.l illa 

pallie/if"'1 .md G. /Illci/Jt's '-' pallidipe.1 \V~I'i the plcdnminant 'ipccie .... and i[ wa.., found in almo ... t 

<III lowland arc,I'" under 1600111 abovc ..,ea IClcl. ll o\\'e \er. Ihl'> .,pecic'> \\'I~ 1I0l JeleClcd in 

hi!..!hl.lnd arC,I'" OI'CI 2000m abOI'e 'ica level. Il \\:1" detcc[ed up to II.JJlrn abO\c 'ica h.!lcl where 

1\\0 rCJll;tie !lie'i \\eIC captured ill [hi ... point. Thc .,pecic" I'> \Ijck 'ple,1l1 . .lnd it 1\ ,I'" detected ill all 

[~pe ... of Icgel,uiull found in the '-lud) ;llea im:ludlll,:! fwest. gra"''iland. \\"lluJed gra ... .,[.md. 

euilll<lled 1;llld. bU'ih 1,IIlJ ;md i"lICI"lIlC fore.,t,>. G /I/Icipes wa., found confined to lweI' gall erie ... . 

c ... pecially (he Dellle rivcr .Ind c;l(clllllCI)( ba ... in. (ilc Goger:H\ landld . (i.I'i;] illlU \\'IIYU rilcrs. I[ 

1\<1 ... aho confined (u rivcnnc ()PC of vcgetalillil. although i[ \\;t., dClecl.eJ in wuoded gJ":I!-o')iand 

clo ... e to Iltl' ri\·er .... Till'" spenc,,", 11,1'" delccll't1 up til I 710lll aho\I...' "'l';1 Ic\cl. 

T.lblc la ;lnd b. Fig. I. ~ ,lIld 3 . ... I1ml [he mC.lIl rda[i\c uen ... ilK'., 01 the 11\0 .,PCL'H!'" In diffc lCllI 

\"CgCl;l1ltlll t~J1e.., . .. tllllll,k ... aod for thl' 1110 ... c.\.l! .... Tltcrc I\;IS.I 111arl...ed diHl!J"I'IlL'C III Ihc tl!lall\l' 

t!t:nsilll· .... or Ihl' 1\1\) ~pcL"ie, dlll"lllg the WCI dlld dr~ ... pclls fFig.1 1. During tilL' dr~ ... pdl. (Ill' 

tl'l,I(II'L' dClI"lly lor ti plillidillD \\,1 ... O.() nic ... ltr'I[l/da~ ;lIld O.fl(, Illl:s /irap/da~ fl)t (J /lfscipe.1 

Thc ... !.: liguIL'''' ro ... 1.' (n :::·1 ,11ll1 0.1 fOl (j pallie/if"" and (j IWl"/jlc.\ ICSPI't:[j\cly uuring (ile \vl'l 

~pl'll I"hl'll' IVd'" ,11"'0 .111I'lll...ed jlld"Cll'J1lT fur "CgC(illHlll Iype (T,lhk Iill Although (i paf/idipe., 

:n 



\\;1" fouml ill <111110'[ all [~pl," llr \0..'::1,'1<1[1011. lite IlJghc~t relative lklbllY was detected In the bu,h 

lanu \ege[,lIilln \\llen! an .I\elage or...j.~ ~5 1l1L',/trap/day \\<1' recorded. The lowest relative 

dell"I[Y for (j /1(/!lidlpel \\.1' III gra"ldnd t~po..' or \cgcta[IOll \\ohere only 0.05 nH!~/trap/day Well,' 

recurded Thl' ]Jlefclcncc \\.1' .Ibn lll;ut..ed III (, Ill.Icipc,l. \\llldl \\~IS almo,>( always found in 

rtycrinc \cg.etdlloll with it rc!;tll\e den'lI~ nl' O.JX 1l11,"/lrap/c.Jay. It \\;1\ abll Jctcc.:tet! III wooded 

gr.[""lanu 1.,.'10'(,[ to the rl\('f' .11 .1 den ... ][~ Il( {U)75 IlJe'/trap/uay. 

Fig I: T,elSe relatl\c dCJl'Il~ III :-":orth 01110 during \\el ~lI1d dry spells. 
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Fig.2: T..;che rcJalJ\L' dell:-Ilie\ in North Omo al difrerent aitilllde\ III Ihe weI :-.pell. 
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,\llllude 1t ..... ;J "lglllll~.1II1 elkCI Oil thc (setsc di\[nhutioll alld ;Jhulllbn~e ( Fig 2 .1lId ]). DUling Ihe 

\\t'l "pell. Ihe 1\l\\I,lIld ale;h ht'I\\CCII 0-16(1)111 <lbmt' sea Je\cI recorded Ihe highe,"" rebtin' 

Jell"llic" fOI hllih (/ flall/di/le.I (2 9 !iic\/lr;lp/day) and (j III,Ielp!.'1 \0.13 fii(,.· ... /(r,lp/d ay ). At Ihc 



11IiulawJ ailltlilk ;IIC~I'" bCl\\cCIl 1601 -:~()OOm abo\{~ "'1.'.1 Il.!\d. Ihi" figlllC UloPPl.!d (0 O.! 7 and 0.0 I 

101" 0. flullid/pe.1 ,lilt! (j /1I.ldpe.\ rc"'pectin::]y. In the highl,mu area ... 0\('" 1" :::000 III aho\'e <.;ca le\cl 

110 rll~" IICn.: dcttxtnl during both "'Ul"\cy ... ror hUlh "'peClCS. rt.:lllalc ... had highcr dCIl.,itie<; (1.7 

nlc.,/tl";tp!tb~ for G 1,,/llidil,e.1 and OJ)? nics/lr'lp/da~ for (; II/scilles) th<lll JlIale., (0.7 

Ilics/trap/day lor CI. I'Cdlidill/!1 and O.OJ Ilic'./Irap/day fur G. /1I.ldjJe.n. 

'Llbk .:2 ... IH)\\'" thc rL'iatJ\C dcn ... itic .. frum the Jcsults of t\\·o <;Ul\C~" l:;urieJ uut dUJUlg the lhy 

... pel! (January-nlld \L1~ 1999).11 diffe rent time ... in the >;,lIne area. U"IIlg: NG2U-trap>; b;ti!ed v.jth 

either COI\ urine alone nr COIl urine ,tilL! acetollt'. The combiild!iOIl of the !I\O odour atlractam ... 

1Ill"r";N~d (j l'e/llidil,e.1 cHC"h b~ almo>;\ fi\"e ]"o[d hut Its elTcct 011 the (1. ,'Wet/I!!S \\'a" \ery little a ... 

the inCl"ea:-;e \Ias lev,> than one fold. 

Table 2' T ... ct<;e IcJatl\"t.~ den ... lIie.., 111 !\"orth Qmu frolll trap'" baited cllher \Ilth eO\\ Urin..:: (CL', 

alone or CO\\ L'IIIlC' \\ itll Acetone (CL'+r\ ) during the dry ... pel!. 

Odour 

a!tractant 

CU 

Cl'''' A 

(il,I.I\ll/a pttllidipes 

Rd.tti\·e delhl!\ 

{ Ille ... 1trap/dayJ 

06 

J.U 

Rclatl\c deIL..,il}" 

(Oicsltrap/day 1 

0.06 

o.os 

.\ !u!a] {If 156' lire ... 1II.'Ie d"' ... I.'c{l.·d dU11I11,! tIll ...... tLld~ ,\hnut 1)15 1111.· ... \·\I.'IC (i I"I/lidillt'l \I hdt.: 

(152 I\ere (j l/I.Iel/'l'\ .\11 (1]" tllesl.' Ilie ... \\crc I.'ollected from the I()\\ 1.1Ilt! ,lIcas. II 1\"'" 1I11po ...... ibh: 

({I get !lIe ... lUI" dl ....... I.·Clltlll Irolll 1111dJ.lIH..I and hlghl:lIld al"C;I'" 'Llbk ."'a-I.' ... 11111\ matllre ilnd 

lllHll;IlUrC Inf(,1.'1I011 1<111.' h1j" Ihe two .... e\c .... tlllle,> or the year ;1I1d the lnfecll{lll type ... 



Talll!.: ~,L ~ 1 ,llll!C Illtl'(:lioll 1;lle ... 1m lile wcl alld d[~ "'Ilell ... ,lllti IWII ',e,\e ... uf (j1\1 ...... lna .... pp. III 

;\' ortl1 OUll) \\ Ill! 95'", CL 

( ;{W \il/'ll ,alfidijll',\ ( ilo \ \ 111(1 ll/leijll' \ 

~ Infecled 
,. , 1)) \'rC I ~ lnk(:ICu 

, , 951{ Cl 

DI~ J8lJ " 5,6 3.6-8.6 .In 2:'1 7.7 S.I·ll.~ 

\\ 'ct 526 50 9.5 7.1-12.3 3JO )6 H 5.2- I I. .. 

\ 1<llc 269 II -1.1 2.1-7.2 375 " S.H J.7-R.7 

r\!Ill,lk 6~6 61 9.-1 7.3- 11.9 277 .~X \) .1 6.8-1 U 

T ... Cl ... C DJ ....... cctctl \ I "nil C \lalufC ;\ b lur\! On:T;llJ 9."i .... rC I 

... pecle .... !lie ... ,'inlx ( ·'Jllg(J/L·/I.\l' Brllcei Infcclloll ... 

Ii IlCIllidijll'l 50 20 , -, 6.2·lJ.R . , . 
lJ I:; ISY·i.) t 2.2(""; I (f)"Y;1 (~' .Sf(·) 

(, !W("ijll'\ -19 , U 51 ),8-10.1 

()S2 t7 :;r-;.) to.Y; ) (Of( ) I7.W·(') 

Tahk .k; IlIllll.lllllC Illkc!IOIl-IYPC"'lll (i/o 1,1 ilia ~pp. III ;\01111 QIllO \\1111 t.,15''; CI 

l)_5,~, C I 

... pcell· ... Hie ... " \'1\01\ { '/lIIgoh'II\C Inkl'l!!lll" 

(j /,allldll'<'\ lJ 15 5 2:\ 2X 

rOY~ ) 12.51"";) I;' , ) 2 -I. 1 

(, /1/\('II't'\ (l.:\2 20 21 

tit \/'(" ) (V', I ( ~ :' , I 2 .. 19 



All tho.: 1[lIee IlllpOnal1t J1~lthogcl1le trypallo..,ome ",[x'I.,:le.., wen: deteetcd ill thi.., fly, Tho.: m-erall 

II1!i.:CLion 1,lle II.)r thi" hel .... l' ..,IIC<:IC .... \\:1", fOlilld III 110..: 7.tJ ',r, Thclo.: W'I' .. a ..,lglllIIC.l1Hly 11lgller 

Infectioll rate 111 female ... 19 . .t (}) thal1 in male.., (.t.l 17;.) 1/ =6,-12. P< 0,05). Tho..: Illfcction nlle 

\\;1' ... 1Iso 'iJglHllcantl~ 11Igiler durillg the \\et {9.5\'cJ tlt<lll dunng the dry ..,pel! (5.6 rt(') (/ = .L57. 

P< (1.{)5 J. ( Lillie 3a). Fmlllilic o\-crallillfcction rale. '"il'ax type inkcti<J1I rn:uJc up 69.-1% of all 

tIll' lIlt"cctl'd nie..,. \\hile COllgo/eme typt.:: made 17.7r(. ,llid /)/"Ilt'ei l~pc making (111) 2.7rc·. Th('l(' 

\\a~ ,I ..,Ignilicant difference ;JlIlong thl' three infection rate type.., I;(:~ = SO. P < 0.0(1). Th(' 

pcrco..:ntage infeciion rale", in .Ill di..,.·,ccted !lie.., were 5.-16. 2. I 8 ami 0.:~2 for /'jmx. ('()/Igu/ell.\o! 

and /JI"I/cl'i t~JJ(''i rC'ipecli\cl) (rable .1b). 

6.2.3 G{O,\.\illti/l/lt·ip(!,\ 

L'nJike II! (; pallidi/w\ . only ['il'llx .lIld ('o/lgolem!! Infcctlon I~pl.'''' \\ere detected in thi'i tsctse 

"PI.'CICS. (·OII.!.!lIh,wc L~pc \\ .. .., 4uite rare amI unly 1\\'0 flic.., \\ere fount! infe<:ted \\Ith tIm type 

There \\ere no /3rl/cei typc IIlfC(tlllll"'. The o\crall infel"tion rale \\a.., -.60-, T;lhJc 3i! ..,hO\\s thc 

InfectIOn rale.., of thc two scx!,?s. tlllle of the \'ear <Ind Inlectlon type.., for thc 'ipeL"lc",. Female.; 

..,hl)\\ed ,I "lgJlLJiL'iUllly hig.her Infection rate (Y . .t'l-) thall male .... 15.:-;' () IX.! = .t.6X. P <0,05). 

lIo\\'e\('1. there \\;I~ IlO 'ii!;nificallt difference bct\\ccn IllfeclLOII 1;ltc dUring th(' \\CI r-.w"( I and 

dmill!; !lte dlY .,pell .... (-.7 ,:(-1. ( / = o. P > 0,(5). r'i\'{/x I~pc IIllcCli,'!] <:on'lIJlulcd l)()f< of ill! 

IIIfl'cted l1i('., \\'llIk C(llIgolem(' Iype 1ll.lde only the rCIll'lIllin~ -If ( The three Infl'ctlt)1l rale.., 

.,htmed it Illglily ..,Igtlilicatli dlllL'll'llce .ullong lli~1II 1/ = Y2.::N. I' < O.()OI I. "lnlX type Inil.x:tinn 

\\,1" - )"; n( ;tIl di'i..,ected 1111.''''. <- 'tlllglJlt,//w \\;t.., O.OY;( and IJr//n'/ I~ ,'e \\.1" () ITahle .lh. hg.t L 



Fig 4, IllfeeliulIl,lll'" l.rdiIT~ I(:1I1 inJ!.!eIIOIlI )PCS. 

G,pallidipes G,fuscipes 

6.:;.3 Compari,>oll'> hel\\el'l! (i J1allidipt's and G /U\l:ipl'l 

o Vivax-typ9 

D Congol.-Iype 

o BruceHype 

The tllO t'>!.!I1>!.! "pecic" appear to hd\e no "ignific<lnt dlllcrcncc hct\\ ':~Il their ol'crall IlW.tlllC 

infl:'t'llun rate" (i = o. P >0.05). lIowen'r, therc Wa" it "Jgmficanl difference betwcen thcir 

COII,!.!O/r.!II.It! t~pc mkctilln ratl'" {/ = 9.7 J, P < 0.051. \\ 'hlle III (j Jlt//hclipr.!' thi.., rail' \\,1'> 2.2% of 

all dl""ecled Il1e ... il \\;!" 0111) O.OJ~( lor 0 !II,\('ipe.I, Thcle \liI'> 110 detected "Ignificanl dJllerencc 

for thc "/l'UX type infection between the 1\\0 specic,> (/ = 2.71, P > 0.05!. The difference 111 the 

1\1 II .. peel!.!" Illr the /J1"/fcL'i Iyp~ lIlfl.'Cliuli \\a .. .I1,>u Ill)l .. ignlficHH (/ = I.·D, P> 0.1l51 . 

. \ n.'.=I!.!>;"It)n c(·dlicil:nt Il1r ,\ linear [1.'1111 I'm \lin:;-l!ilY III Ing-ILIl\:ar 'lI1aIY"I" of olerall 

tlyp,U11' .. 11I1le illicclillll nle'> lor lile 1\10 ISl'l .. c ..,pecle" .. hUlled >I '>lgllilic;lllt Illcn::;L"'C III th!.! 

Illl'eC[loll l;tl!.! \11Ih ;Ige (Fig ).1 illid hI, III (j //(lllidi/I!.!.I. lhe corrdalioll ..,Il/med .1 "Igmfic:llltly 

... Iront! r!.!I,IIIOII .. lIlp hellll'!.!11 lite 1\\0 \·aJ"lahlc ... (I' == O.9H. I'<O.f) I ). (i tll.lci/J~'.\ had Ihe >;ame trend 

39 



with a conc!ation codlicicnt (r) of 0.99 (P < OJ)!). A lincar rcgre"sioll analy..,i" fur \\illg fray in 

log-lramt"()lllIcd infection rate for differellt infcction type" is ,,110\\ II ill t;Jblc.1. 

Further dlu..,lr<ltioll.., of thi ... Idallon:-.hip 011 nun-lugantlllllic ..,c.lle is ..,lwwlI ill \'<11"10US curves ill 

Anncxc.., 10.1.1-11 

Fig 5a. Relatiunship between age. indexed by \\illg fray. and infecliolliate in G /Jallidlj)cs. 
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Table 4: LlIlcar n.::t,: re"sion an:IIY 'iis of age. indexed by \\ingfray. on lug tran"lol"ml.'d Infec ti on 

rail'''' for dlffcrcnt infection type" III t..,ehe !lie .... 

T ryp .. Ulll"'UIl IC- Cunciillioll 

! Y I'L' eodTicie lll ! 11 

±'i.c 
- r-

Vi\,l.\-typc U.9~±O.1 

, 
Congo.-Iy jlL' 

\'i"(l\-typc ~ 

0.91 ±O.I 

0.91.) ± 0.06 

I -::: For (j pollidifJl.'., 

2 -::: For G /1I.H.:ipe.\ . 

6.2.5 illllnatUl"L' 1IlfcCiiOll'i 

Intcn.:epl 

± ~.c. 

0.12 ±O.I 

-0.1 -1 ± 0.1 

0.03 ± 0.05 

Regrc~sHHl 

0.12 ± O.O~ 

0.12 ± 0.02 

0.24 ± {J.{JI 

(J.()USJ 

0.01 

(>.000 I 

Thcle \\;1" no ueiccta\lll' ~jelliJlcaJl\ lhfkrence in iJlllllaHlrC Illfcctinll fatc ... bct\\Cell "CXL' .... het"c 

"PCCIC" or <It dIITcJ"(,llt timcs of the )C:II". and it ;IPPCdfS to h:i\e no "peulle relationship \\Itll the 

rly age. \\'lulc III 0- (lIsdpes there \I,-tl'i an up amI lIm\ n trend_ !II (i fJafhdipes the infcL'tion fate 

had ,llmo.,t iI C{lll"!ant rate mer thc fly age (Tilbk 3c and \JlIl\.!\ 1011). Ilo\\\.!\cl". tiJ\.![C \"'as 

... igtlilicantly IllgiJcJ" COllgo/ewL' lyPl! immature infectiolls th,m thl! /·int.\" lyre lor both "peell!", 

Tahk ~c 

II 



63 Age :l nd ~ l'X cu m pus itio n of th t, tse ts e popula ti uns 

The trapped nie,> for di" ... ection "howeu :I 'iignific'-Illt diffclCIlCC in their age composition. In G 

pallitiipe.,. the fractiun of !lIe" in wingfray 6 \Va.., significantly higher III ICIll.tle th:ln ill Ilwle nics. 

(;(! ::::: 7.57. P < 0.05). ThiS fractiun was also significalltly higher in the \\ et than in the dry l:>pell in 

this spccies. Fig 6 ... 110\\'i the di..,tribution and number of Ilies ill each wing fray (:aLegory for bOlh 

specics. These results alsn .... how Ihat in 0. plillidipes almost 15':"~ ofaJlttlJe Ilie:-. were in wing fray 

6. while in (i /liscipe.' \\ ing fray 6 had only 6.5% of all the caught !lie". Regarding "ex ratios. 

whilc in G /wllhlipe.1 thc felllale" made a total of 71 % of .. II !lic.". in 0 jllsdpes. which were 

caught by hand [lcts. the female" madc only 43% (Fig 7). Female G !It.lcipe.1 e.wght by traps 

from Ihe saine area. m'ldc 6Gre. Anncxe<; (I 0.2a-h) show the poplIl,ltioll ',trueture of tsetse Ilics. 

Fig 6: PercentJ.ge number of flies in each wingfra)' for Glo:-.sin:l spp . 
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Fig. 7: Perce1ltage n111lltx:r lJf !lie'i in each ,>ex for the two tsetse '>peue". 
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6,-1 The I'ciatiull s hip between willg rl'a), l' atcgu l-ics alld o"arial! a l;c 

T ahk 5 :-.110\\'" the rdation~hip bl;t\\Cell the [\\u variable ... in (j {J(/lfidipc:,\, The linc:lr regression 

:lIlalysls of [he \\ing rray categorics on the ovanan age indicall'd a highly ... ignific;lm a ... sociation 

between the 1\\0 (r = 0_81, P < 0.00 I). The rl;grc ... "ion gave ;lll increao.;e .;)f about 0.8 units of \\'ing 

fray fo r I;\'cry L1ll1t Increa:-e 01 O\'al"l:1I1 agc. f\ltllough Ihi:. a ...... oci>lt iol1 was :tho o.;igniric:tnt fo r 0 . 

{iI,H_:i,Je.\ (p < 0,00 I), the rcgrcs'>iull ,lnaJys is ga\'l; a lower correlation cOI~fricienl ( 1" ) of abuut 0.63. 

The rc..,ul! of association bel\\CL'1l the [wo variables from (j p£lllidipes collectcd from traps afler 

4S~72 hour ... ga\e a IlILleh 10\\e!" coneJ:ltioll coefficiclIl (r) of ahout 0 . .:)9 . illtiic;lIing a weaker 

a..,sociatiol1. i\l ust of thcsc panindar nics. which werc left longer in Ihe traps, had high wing fray 

categorics. had Iheir t\\'o wings differing in the extent of fra)ing .• llld were therefore difficult to 

::oemt'. 

Table 5: Rdation"hip between wing-fr'IY categories ~nd ovarian age in !\::1l1:de hctse dis ... ccted in 

North 01110. 

i\ Ican i\ lean Correlation Illlercept Regre""i ull 

T .. ct"c "'peclc" \\'jngfra) Q\·;miln CoctTicicnt ± ""e Coefficicnt 

± s.d Age ± .... d (r) ± ".c 

C, pal/idipe., I 3.5 -= 1.60 2.85 ± 1.58 0.81 1.16±O,2 0.83 ± 0.06 

(j /l(/{/idipl!.\ = -1,3 ± 1.64 1.80 ± I.~O 0.59 2 90 ± n.-t 0.78 ± 0.19 

(j /uscip!!.\ 2.82 ± 1.60 3.0 ± 1.59 0.63 0.9 I ± 0,3 0,63 ± 1l.IO 

I = Flies collected t\\'icc;1 tid\". 



6.5 T se tse Il y hos ts 

6.5.1 Ulood Illeal pn:valenee 

C J/l.w.:ipe.1 had it higher pcrcentage (12.3\'0) of fr<.::sh bloodnlCals than C p(/Ilidip('s (7A%). 

Wllile in C. pa/lidijll.:s m;l!c'" Il;ld higher prc\alcnee of bloodmcab (8.5';i» th.lll t"em:lk:-o (7S'Q) . in 

(i /lI.\cipes knwle ... had Illgller bioudilleal pre\,lknee ( I-4AS;:·) Lit'1I1 the male.., (10.7':(-). l3uLh G 

jJu!lidijJ£>s and C.linc/pc.' had highe r percelltage of frc ... h blood during the wct thall during the 

dry spell Cr able 6 ami 7). 

Table 6: Pl'e\ alenee of bioodllleab by :-,ex. 

T..,ct..,e ..,peeie:->. Total Illes dissected il.lale Female 
-~ ._ ... 

N Total N Total N Total 

Bluodmeals Bloodmcals 13loodrnc<1ls 

(Cn) (%J (Ce) 

(j pallidipt'", 915 68 269 r -~ 6-j6 -15 

(7. -4 r:'c) (8.50) (7%) 

(j III.I('/pI.:1 6 -' )- 80 375 -10 277 -1() 

( 12.3<7c) (IO.7Cf) ( 1-4.-4'7(-) 



Tabk 7: Prc\akncc of blood Illcal" during thc firsl (d ry) and ~econd (wei) "urveys. 

TOI~d !lie ... dissectcd Dry ... pdl Wei ~pell 

T:-.ct.,e ... pecie ... TOlal I3l oodmeals Total BloodlHeal ... T Olal Uloodmeal., 

1'1 (%J 1'1 (%) N (CC ) 

G palliclipe,\ 915 68 389 n 526 -II 

t7 A\'c) (7%) (8f'c) 

G jl/.lcipe.\ 652 80 .,' 0 __ 25 330 55 

(12.Jf'b) (7.7\;") 116.7%) 

6.5.2 Identification rate 

During Ihe dry "pdJ. a 10Ial of 52 blootlllleal s'llnpk." C?7 frolll (j ,wllie/ipe., and 25 from G 

jl/.lcipe\J. were colb.'\L'd alld analysed. T wcn\y-fi\'c s:lJllplc ... (-lW:;') \\Cle identified to either their 

grouping ... (e.g. ruminants ), ram ilies (e.g. bO\'jdae) o r "pecic" (e.g. callk). Twellty .,alllpk<; (74%) 

from C; jJ(//lillijJ/!1 and only 5 sample ... (101(-) from (j .fllseipC'., \\c re Ldientified. During the wet 

... pell "Ufn,'·y. 50 bloodmeal samples, (22 from G jJ(/llidil)(!.1 and 28 from (j jll.leipc!,\') were 

analy ... cd. Again, l\\e!H~-fi\'e ... ample,> (50f':--, were identified. T\\el \e .... Llllpk:S (5-LS f() from C 

pall idipe.1 .LLld til i necn ";lJllPJc" (46.5 17f' ) from G .I11.H:ipe\ \\ efe tdentll Lcd (Table 8 J. 



Fig. S. Feeding pattern "I' (; pu///(/Jl'l'\ dllrillg dry alld \\c\ "pell" III Nurth OlllO. 
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Fig.. 9 Feeding pallern llr 0 . .Iwci/Jr.!\ dunng dry and \\c\ "pell in North Omo. 
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Tabk 8: RUlIlmant tsehe hO~h a~ Identlfll.!U by ELISA. 

Dr)'>pell \Vel..,peJ] 

All All Olill.!r All All Olher 

idl.!lIufictl rUIlIIn~IIH CHIle rUIllIIl.lllt itlenllrieu nllllin:ml CaHk nlmlll;]llt 

(iF 20 I" ~ -' 1 " ~ b U 

(7.V'cJ (60\,,.) (-lSC:l') (i 5 \'c) (54S r r) (66.7'(. ) (66.Yc) (Ql)'c) 

0, 5 -' 
, 

13 , , - .' -

( ~Oc:c ) t 60""',,) ( 4 01(, ) ( :!Ot;"""c) I ,~6.·jC') (2J':{ ) ('.7"-') ( IS ... V r) 

Other l"UI11111ant = 'reclnC alllj~er<l not <1\ ail able. 

6.S J Feeding pallern 

During the tlry spell. [ill' main .... oun:e of bluodmcal fur G ptlllidip(!,\ \\<lS idcllIlfied (] ... Illrninants 

160e,.) uf \\[[[{:Il -511- \\en: cauk . .lllU 2SCC from utller wilu nlmJll'lllt~. C<.IlIle <.Ilum:" maJe 45t:r ut 

all idcllllfied animals. SlIidae were iJcnll!led :.IS the IlC\.[ most impol'lant hust for Illl'> spccics. 

gi\"lng 25 r ,. of thl.! ttkntifil.!d blondmcaJ. .... Olher !1lmor flo ... ts mdudc lIlall. rat anJ I.:hidell. In the 

wet ... pell. fU!llin,UHS contlllucd 10 be the mam source of bloodme.1I fOf G Pllllhilj1t".\ 166.7'"(;\ of 

which itll (100"'1') \\ere from cIHIc. milklllg 66.7CC of .Ill iJentlfieJ hu',I-.. SlIit/Lll' and mall were 

identified a ... mlllor [}o..,ts Fig -. T.lb ll! 8). 

Although the Identlfie.lllon rale for (j 11I.11'i/]':.1 \\a ... \ery Ii)\\ dunll<,: the- dry ... pell ( ] O( l. 6/JCf or 

Ihe IdentIfied hlonJrnc:d ... originated !rom fUllUIl:lllt,>. 66'-1' belllg C:lltJc ,II1U 3 .. 1",.. li·()ln olher \\ tid 

rumill;llll .... Cattle l1];IJe -lO"-'· of .Ill ItklUllit:d .uum;lt.... DUling 11K' \\et ... pell. G /1I.lcipn ch,mgt:d 

their 1\]:'UIl ho ... t from rlJmLnant"'I ~ Y""'llo Illall 1C,92""cl orthe Identllied lumlll;lI1l'-. 33,-1'·, \\ere 

caHI~ <lnd 66.6(", beIng other lJllIJt.'llllficd wild fUIllIll'lnb Clttk m:lue lip only I Y c of all 

Ilk-nulled 110 ... h \ innilllf li7aru W:I'" IdentIfied ;\' a 1ll1ll0r IH.ht {- """I '.,.. , I fi:; X.T:lbk X I. 
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6.(, T sctse l' hallcll ge 

Th .... c\[illlatc" of 1.~""I"e chalknge. adjusteu lU include Ihe prupnllion uf bluodme,ll take n from 

callie and "ummeL! lip for IIll! [\\0 ~pecies during Ihe dry <tnL! weI perioJ~ i" "llUwn in Table l)a 

and 9b 

T.lblo: l)a: E~[j!llale., of t~cl'ie ch,llkllge during Ih .... ury ~Jlell. a .. d pn.:dlll:l of rel,lli\e Jcn.':>ily. 

inf<.·c[iotl rate and percentage of bJoodmeal taken from cauk. 

(j pallidipe.\ 

(jjll.\cipI!S 

Total Ch.llIengc 

Relative density Infection ratt! 

(nics/trap/day) 

0.6 

0.06 

5.65 

7.76 

Bloodmeal from Tsclse chalknge 

calth:: % 

45 

40 

(imit:x ) 95t::"cC I 

152.5 (132-166) 

IH.62 (12-25) 

171 1166.5-1 75.5) 

Tahlc 9b: E .. limalCs of tsetse ch,IIJengc Juring IIle \\t![ ~pell. as ,I product of J'dali\'C dcn.,ilY. 

Infection r,llt! <lnd pcrcenl.lgc of bluuUlI1cal taken fmlll can Ie. 

C; /JUllidi/Jl',\ 

G !1I.\{'ipe.\ 

Total chalk,'nge 

Relati\c den .. ily 

(11 ie'>/IJ'ap/da y ) 

0.1 

Infcclion ['ale 

9.50 

7.88 

13lomimcal 110111 TscI .. e cll.dknge 

66.7 

7.7 

( lillie" \9.5'1- CI 

1521 (1473-1569) 

6 (4.5-7.5) 

152"7 11520-15341 



6.7 S UIlIIlIaI-Y n '", ulis 

T\\o [ ... e[,>e ~pCCJe~ \\cre detl.!t:tl.!d in thl' ~tudy area. (j pallidilll!_1 a~ the pn:uulllillant ~pl.!cic~ and 

G, !II,Ie/,'l'.1 During the dry "pdl the rdatllC den ... ity of G_ pollidil'!!_1 \\ ,I~ 0.6 tlie"/tntp/day ;.II1d 

Q,()G Ilic'ilr,lp/day for G. lind!,e". During the \let period the"l.! figure..; ro"e to 2.4 and 0.1 for G 

!,a/lidipes and (j fll.lt"iPI.'.1 re~pccti\'ely. 

Of Ihe Y I 5 G I'ClllidipL','" dis"cL·ted. -;.90;1' \Ierc infected. T he infeclion lIas significantly higher in 

t't: lllak tlH: ... 19.4 r i- Ih • .111 IIIlllak~ H.pe). T he mfec[ion \\,I.S abo Ilighcr JJl the ... econd (wei spell) 

... UrlC) t9.5C'(') tilJIl in the first (dry spell) SUf\Cy (5.6). All the Iince important pathogenic 

trypJllo",ollle ... \Iere detected. "inlX type (5.46c.-c). COllgo/ell.le type (.2.2r"cJ and Br/ll.:o!j type 

,0 . .2.2"'c). 652 (j fll,ICil'I.'J were di~sected and 7.6r c \Iere pO"III\'C. Fem.lIie" had a lugher infection 

rate 19.4t() thall mille" (5.8<:"1'). There \Ias no ::. ignilicatll difference III the IIIfcclion rate between 

thL' first "'llrl'C\ ,ory. -.St;c) ano the ... econd ~unL'y (wet. 7.' (J. Only "il"llx O.5ct) and 

COlIgO/!!lIh type O.D.Y-r) lIlfcclion..; \\ere delectcJ. 

DUring the fir"t ... ur\,ey (dry). caule were identJ!l~d 'IS the lllalll "ource of nloudmcal for both (j 

l'allidil'!!1 (-l5'e I ;Jnd (j !lI.,cipt!s (40ce). In the 'iecond sun'ey 1 wei), caull? remained Ihe Ill<llil 

source ofbltluJ for U,lcli/icill'e.I \\hile G IlI.Icipe.1 changeu (hell' Ill.JiIl ho ... [ to Illan t69.2 rc/ with 

s"auk pronulllf: '.-"'c ofthcir meals. 

The dlalkllge index for the two I'-el'-<.: "pecIc ... during the dry "rell \\;.t~ c~tllll;.tted to be 15~.5 for 

(j p(/flidjl'~',1 .md 18,6 for (j !II,lcipc,l. The"e figure ... ro ... e to 15~ I I'llI' (j Ihlllitlilh'S ~Jlld dropped to 

6 for (J JI/1I..il't"1 during thl' wei period. The t)\'erall ch,dlen:;:e IItoe'\ Junn:;: thL' d--:-.... pclJ wa ... 1-'1 

;lnd 15~7 lor tlte \Iel "pell 



7. DISCUSS ION 

7.1 T Sl' ISl' p lJ p ulalilll1 s 

7 .1.1 T ... ct~e specie ... and di:-tnbuliotls 

T lw, ... tudy . like the e;lrlier :-lUdy by Le;lk 1!( u/. (199J) in South \\'est Ethiopia. ha ... proved v. 

pul/itlipf!.1 to be the mo~t important \ector of pathogenic trypanosolilles to callie in the North 

Omu. South We:,l Rift Valle) of Ethiopia. i\lo:.t of the IlH!s \\-ere caught in th,.: 10\\ land area:. and 

the Jell"'lt)' d,.:crea ... cd a ... Ihe itlllludc Incrca:.cJ. T his supports (,.Irlier reports (Langridge. 1976: 

Tikubet ,lilt! GC!ll<.lIchu . 198-1-) th:n climate. \\hich i ... largely inJluenced by altitude. h~I'" Lin impact 

on t ... et...e popubtinn .... Ob..,el"\alJl,)n~ in Southern Afric<l. \\itere the rainfall is IlIgh. the tilllits of 

Glo.., ... llla arc ret:llCu tu .. ca ... on~11 low tcmpcralure and I<..ct ... c Ille ... du 111)[ UCl"ur dbO\c .lbout I 800m. 

but the upper limit decre;, ... es \\lth dISI:tIll"C fro 111 the equator. Lmgn rJIge 119761 reported 1600 

meter" abO\'e ... ea Ic\'el to be the possible rough upper altitudinal limit 10 t ... e\\e distrihution III 

Etlnopia. I h l\\e\ er. later Ti~Llbct and Gcm:ltchu (1984, . caughl (; pallidipe.1 ~lt 1700 1ll altitude. 

In Ihi" "luLly. Ihl'" "pecic ... w;\" c:tuglll up to [930 Jll altllmk. Till'" IS an Indlcatioll of further 

advanCing. of G. paliidipt:.1 to highcr altiwdc. po..,ing. trypanosol1lll"l ... ri"k to .Ireas prc\'iou,>ly free 

from tht: l!t ... t:a"e. (; li/sci/le.\ \\~I'> caught lip tll 1710 III a ... 1. and \\<lS ellnfinl:'u to rl\cr" or area~ 

near to tlK' mers. Le~lk ([ 1)91)) had [loted that (J lu.\r..."ifJf!1 has poor \\"<lter-proofing ~Uld inJ.dequ:ltc 

water re"ene" ilnd is therd'ore cunfined to hygrophlur.: habit~lI ,Ind th;t! It I" rarely found 1',\1' from 

upen water 111 lUcll~tnne or ri\enne hdbit~lI. 

Ob..,er\athlil" "IH1\\cd Ihat the relatne denslt) of (; pallidi/IL'.I lnCl"e,L"cd durill:; Ille \\el period. 

\l ohamed~.\llIlll:'d ,I lid Dallri {1<)t'.71 ami Leak ('( ,,/ (II)S-, repllrtl...·u "llmldr rc"ult'>. TIm l'Illlld 

",uf!:;I:' ... t ,Ill ah"lIhne Inne;l'>C III the number of t'>l:'t .... e nil''' due III ta\"or.jhk ellnromllenl. cilough 

IllOI"llIre. \"1...',:;el<1tloll gT\l\\ III ,llld lllOle ... uitahle 1I'lbnat or spl"c;ld of tht: !lie ... from tile I"I\"ers alld 
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thid!.!!", \\ h!.!lt: they u'>u.tlly Inhabit during th!.! dry ~ea~on, [0 IIl0r!.! open area .. dming [he rain 

(Brlght\\!.!!! ('{ 01 .. 19921 .tm! therefore increasing tbt.: den~it~ in the ojx'n area ... Leuk I!f cd ( [993 ) 

~Il ... o clicd the latter a~ the po ...... ibJc rc.I"'un for the [ugh densltie ... of (i JJallidipe,\ ubt.tined during 

dr~ se<l ... on \\ hen the trap .. \\ere dcplnyed in the Gh ibe ri ver valley, South Wc ... tcm Ethiopia. 

7.1.3 Effett ... of odour 'Ll1raC\;)1l1\ 011 (he rclali\'e den'Sit)' 

\'an uu .. '>ludLc .... (l1.ls .... lnal! e/ til .. 1986: Vale ei ClI., 1988 ) reponed that addllioll of pile nob to 

acelonc ILICte;L ... e (j fJal/idipc\ (.:;lIdle\ hy ... everal times. TIli ... 'oIudy relleL'led "'Imilar le ... ulis, wilen 

cow unne alone or a combinatiun of .Lcetonc and cow urine \\as u-:cd for C. pallid/iNS. Similarly . 

aH unpubJi ... hed repon by Leak ( [LR I. 19951 ..,howed ;J 2-3 fold increa-:e. in the c;lIch of G. 

pa/lldipe.\ \\ hell ;I combination of CO\\ urine and :Ieetoll":: \\as lIsed in Ethillpi.l. Th i.:- slUd~ 

... upponetl llll! ~uggestlUn by Le'Lk (19991 rc vicwing [..,else ecology. [hat;lt prc-:cnt ;Lttnu;tan[s arc 

lllOq dfcctl\'c for 1I/0/".I1/clll,\ group t,>Che, whil ... t fUllher impro\ellient ... <Ire needed for attractalll1> 

o f pa/poli.\ hel ... e group. In {hi" 'oIud) , the cumbilwuull of Ihe [\\ 11 odour attr~lCtant ... 1I1Crcased Ih!.! 

C'L1Ch for G. j1olliclip(}, hy abuu[ 5\ \\ hde the Inne" ... ..: for (j 11I.\d/,c\ \\;1', le ... s [han! '.; 

The re ... ul", sho\\ed lugher perL'l!lll.tge uf female ... Ithln male ... III the (',lldIC .... 71 rc uf (j pallidipe., 

and 660 of (j 11I.lei/' t'1 caught by 0'G2L·-[r'ql\ \\cre. female ... \l oh,lIlletl-.\hmcd :1Ild DillL"Li 

1(987 ) .LIlLl Allsupp (}' (d. (19"""'21 obtained .. imil;tr rc ... tdh. Le;tl-.. (199lJ) rqmL"ted that the ... c\ rallO 

~Ir tsc["'e nics ellll!rging f["(llll pllpana ;t["(,,' do ... !! to L1llit). bu[ ;1 ... ["em.de.', li\c lu~r l]hll1 male .... 

1IltHC !i:1ll<llcs arc getlera l!~ fUlIllU LIl ,I repn.: ... enta[I\C auuJt pOpUiaUOII .... Lll1pic J Ie nuled [hal III ,l!l 

LLllh!<I ... ed "':lLllplc.1elllalc ... \\ould cOlllpri ... l' bcL\\Cl'll 70-81YC 0]".1Il .l\":I<tge p~lptLlalil)J1. 1100\·e\cI. 

female (j IUSCllll'\ caught h~ hand-net III thL ..... !Udy made only -I:::(·r. \\I[h [he In.ile ... mal-..ing the 

m'L]urL[Y· Tlli .. L ... ag,un ... il11il;lr It I olhcr c.u·lier \)b ... er\·;t[jun ... made hy \ .lle t 19(3) .Llld OkJ\\du 

l]lJ771. \ ';lIe i ]lJl)31 reponcd Ihat h.md-Ilc[ catdle ... from hUJllali m o thl.'r han ... accompanied hy 

Il.Lnd-llell'.L1cht:L .... C{)II~I"'lcd Ill.un]\ Ill' IIU!c .... li e ... hu\\cd Iha[ Ihe (llllv 11\1 .. 1-lil\e hall Ih.LL !..!d\C filiI' - '-

reple ... eLltdllOllof [lit: r..:l'LIl\": abuL\dance \1]" e,Lch se\ \\ere [I'<IP'" t\ .... unp].: of tJ J"tlhdipt:1 C.llLg.II[ 

hy \('hll'ul.Ll Ir"L]lpJIlg by G.L1e ... :lLld \\·LlIi;\I1\ ... I)II (198"'j gil\e un!y ... -"; I"cmale .... The "'C.\. r.JlIU i ... 

Ihl.'rdon: I.ugcly inllueLll'ed b~ [h!.! ~:lLllplillg: [el'hml]lle. Sincl.' in all lLnhL;I"'cd ".UIlPJc !em:Llc ... 
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cOlllpn"e ... or 70-SQI,c (Lcak , 11)1)1)1, then It can bc cUllr.:luued Lhal ... t;tlinlhlry Irapplng I~ .1 

rd.lli\(!l~ unbl.l,eJ ... ;tlllpiing technique, 

Gcn('rilll~. III Ihi ... ~[udy, (Jp£lllidipe" ,howeu;Hl c\cn uI,>lribUliun of numbcr of 111(,:-' in "II age 

calegonc"_ (j fllld/le,\ "ht)\\eu .1 dillcn..'nl age di ... trihlllion of the nil' ... III which about 50\(' of ;tli 

Ihe !lIe" appe .. m:d [0 be ~oung \\illl wing fray ca[cgur~ oronc and twu, Kalunguka-/{wuklshuya 

and K;lbag.llllbl' t IYl)61 <lnd ~luh;l!ned-"hnled and Dairn (1987) IlldJ.C "'1[1111.11" uhsenaLion" for 

Lhi" "peL'ies. Thi" ct1uld relleet the bcha\iour of (j /I/.\cipe.\ being confincd to the mer-- \\ i[b shun 

distallcc mO\'cments al1lllhcreforc Ihe rale of fraying of Ihe \\-'ing\ h very 10\\ n:"'llltln~ into 10\\ 

\\lI1g fray Gltegonc' In (ontra",t to resul[" obtained by ~ l uhaJlled-. .\hmed and D;'lllTl III \vluch 

female ... \\efe notlllclutled. (hi" "tudy IndlCJted mueh more older flle ... in \\ct than III [he dry spell. 

Thi ... Citll be expecled to occur biologiC<llly, .1" flic .... are likely 10 Ji\e longer durmg the rains a~ .1 

result of enough moi .... ture ami mOle \Uil.lble habll'H. Female'i ab!) had hIgher proponion of olJel 

I1le ... [11;111 mules. TIm could expl.till hIgher infe!.;tion rule III females obs,en-ed III (j pal/idip('s. 

- .2 T 'I ctSl' illft;cti u ll ral C.') 

Ci pal/iell/lt" s!1o\\t:d 'lgnlJic.tlllly lllgher mfeellon 1,lte' Illlhe \\et th;l!l III Ihe dr~ ... pelJ. .-\lthough 

n \\<.1' 1101 .... Igmficanl. ;\loh;lI11ed-Ahmcd unt! D..!IITI 19S- reponed '1IlIll"r re"'ults, Sl[ndurl~. 

Harle\' ! 19b51 Obl,Jlllcd Ihe hlghe-.t injectIon rate III G plilihilJ1{' I dUring the \\el ... ea ... on \\Jlh 

\\Urlllll'lllperuwrc TillS cuulJ felled cHher .lllI!lCre.lse III me.11l ilgc Ill' the Ilie" Junllg the r'lin.1' 

a re"ull of mOle ... uitable Cll\lfOllmelll or ;I\'ailabili[y of lIlfectl\e \er[ehrJle hn"l" 'IS'L "oun:e 01 

bloodme;ti dunng lhe 1'.1111 ..... \\'nolhulI'c l" 01. 1191)-t) rcp0rleu ,iglltllr.:.lI1.l nUC[UattDI-l'" oj" Illlet:lJon 

r'lIe \\I[h tlllle l'\l'lI after ;Igl' c1fect \\ a, e\.duded ami tht:lcfme ruled nUL tilt: r.:h'lllh!e" III age a ... [hl' 

unl) Cllht: 01 inlc('llllll r,lte l1UClU.IIlUIl'i. I licred~e 111 temperatulr.: could ;Ibn ha\c a "lglllfit:.Hl[ 

crfect \l!l the rlur.:lU.llHIIl'" In l .... cL ... e Infection rale Labor;ttol\' 'ollldje~ h;l\e "ho\\ n thaI InClease in 

It:lllpCl"alure dunng [he pupal ,lage could le ... ult 1I11u hlght.·r IIlkCliull ralC" III Ihe ..tdult l'mergmg 

IWllllhe ... l' pUIMt: IFAQ, Il)H~J, 1100\('\cr, olher ,!Udl~' "hlJ\\l'u nn 'lglll!i~.!Ill I"Cbtlllll' \\jth the 

rdln,_ \\()\I(!tOlbC l"f cd 1141)3) Ohl;lIl1ed.\ ,ignsficanllemrnral tlucLu.tlHln in infel'tion r.lte [hal 

cOlTeialed ll~g;lli\(:I~ \\illl 1~lnJlcla[UI(, ;tlltl rain f.tll In 1111, ~lutl~. (; !1I.'L'iJ1l'.\ .... hO\\cd nn 

'Iglllfir.:anl ditTel'cllce 111 the Illler.:[jPll lille .... b~I\\~Cll the 1\\0 "ea'ou .... Thl ... r.:()uld InUSC.lte th:ll 

link" Ih~ll' "e\tIC'llle .... \,\ !lHI';; ram 01 dry \\e;lth~I."CaS\lll h;., Illl ... ignifil':llll ..... rret.:l on the life 
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"pan or lIlti;ction rale of (j jif.\clpe\. Tlli" t.:.lll b~ ~,xpectcd to occur nalur~IJI) as this "peeie..- I", 

al\\'a)" confined to the ri\'crs with enough lllOI"turC and ,uitahk \'egetation L"o\er. Le;lk (19~l)) 

lIoh:d th,lt m;lny '-ludic" nn the crfecl of c1im:lte on jWlpttl!.'-t"el'c crullI' ,howed that CUlllu lat i\'c 

dTcCh of a ,t;flC, o f long rain ~cason" or long dry sca~OI1S ;lrc thought to have been o f IIllponance 

in influencing the popltlallon of thi" t,ehe 'pecics. 

Tile in!i::ctioll rates \\'en: higher in female", than in m;lle" for both G J'1,d/idip~'.' and (i(II.H:ipc:s. 

Le;lk and Rowlaml" (1997) reponed "ignificantly hIgher /"it·ox-infections In fem.\!es than III 

mak". Le;lk (1l)l}9) suggested that in the field cUIH.lition". infectJon r'.Ltes ;lre u",ually higher III 

female", {han 1ll;I]e" from the s:.Jllle resting ... ite" ... ince thc .l\'cragc life-'ipan of !Jl;I!c, lonc mOlll hl 

is shorter than that of female,> (2-3 months). ~Joreo\'er. females lNlally take bigger me:.!l", and at 

.shorter interval-,:. Other .studics l .\lohamed-Ahmcd III (//1989. Woolhou'>l' 1.:'1 Cli. 1993) found no 

"illnificUH differ~llce bet\vecn the two sexe .... However. in thi, ~tlIdl, female" ... howed higher o ._ 

percenlage of old l1ic" ( l1ie~ in wingfray 6) thall III Illa!c~. Thi" could explain the differen ce 

ob~er\ed in Ihe infection rale .~, 

The infection rate III <..i jlnciIJl!,\ reponed in this ",tlllly i~ highcr than tbt r~portcd by Leak amJ 

Rowlands 111)l)- ) itl GllIhe V.IUcy. However. bolh the animal tryp..tllo.,ome pre\·alence and 

veclor-hlbl conl.let. rclkclt;:d b) high blooLimeal prevalence for thi" 'ipene". reponed 111 Ihi~ study 

.lfe all high. Tht'~l' two faclor ... could expl,lin thl."! high mfection r;lIe ob~cf\ed In this species. 

[n thl' "tud\. lhl."!re \\.1".1 "igl1lfieam \ari.llloll in lhc O\eraJllllfel'\ioll r:.l{es wnh age. indexed by 

\\ Illgfr.l) Tlll~ \\a" ,11 ... u reponed by \Voo[holls~ l'1 lIl. 11l)l)..J. ). I-or hoth C;palliliilJI!I dlU.I (j 

_. 
"howed .1 "llllllar trend in lj jJol/ilIipl'\". Sc\er<ll StudlC~ ~"ltlll>lmed-t\hmt'J and D'IlJT!. 19::>-::': 

LC<lk ;lnd Rowl.llld". J9"r. \\"\lolhull~~ f!1 til , [1)93. 11)l}..J. j rclkc led "i,l1ul.H· lc'>ult", "upponing 

earlier ~uggeqillll" [J ordall. IY7-n tlldt l1u.::" could eolltlllulJu"ly hI.! lnfel,;teJ at ;lll) tlllle of thell' 

age, Thl'> i" hU\\c\er In contr:'''l to bboratory rC~lIJt" by \\·clbullI ;lIld i\1.IUt!111l 1191)2 ) Whlt.:h 

~lIggc"t tlMt t~ehL' nie" acqlllre infection of TI~lp"II(}=lJ(m and .\(lIlIIO/l/(/IIt1.,-t),pe III the firq 

hlundl1ll'al <lnd thaI thc 1,IIl'r kl'd'> Lin nol CllJllriblll\! lIludl \() the tlypd!lo'>Ol1le Illf(,l'tlOll f<lte III 

t"'et~.: pOpU[.ltlOll'i. TIt~~ concluded Ih;.!t {",ehC llie". once fed. rellldlll rclatln:ly laltllOugh nol 

'llhl l lulel~ f r~fr'1L·t{lry to lllrcl'tlOll~. Other laburdtory re~l1lh by Wendy .I!ld \·CI1('''''<1 l 199~ J 

,,110\\ cd tilal ,lhuul J ), '( IIf the infcctl'd flie" il.ld ~~t.lbli"hcd .HI illfeLlillll hom trYP;1Il0'iOllle" 

picJ..l'd Ilillhe ... l'L·ond tIl thlld feed. 



In !hi~ :-Iudy. /'il'llx Iypc infcc.:llon~ \\I.:t'l: Ihl.: IIlU')1 CUllllllOn . follu\\!,;u by C(J/I~olL'l/.IL' typc,lJnlCL'1 

Iype \\cre the lea ... 1 CUUllllon and II wa:.. comple!t'ly ab",cnt in 0' . .I11.\C/pes, Til" i" in agn::clllcnl 

\\ illl "'C\l.'rallltJll.'r e:lI'Jil.'f ... Iuuics (1I arlI.'Y . 11)65: Leak r:f (/1 .. J 993. Woolholl ... 1,,' er 01. 1994), SUIllI.' 

worker ... IL!';a J... alld Ro\\lamb, 1997 ) auribLlteJ thi ... pl1ellolllCIl;[ \\ilh the long (kvc!opml.'l1Ial 

foutl.' in an llllLI\Orahle I~else gUI cnvironmcllt. wilh allli-lryp:IIlO~OIllC raclor-.;, ... uch a ... Icclin~ , for 

hoth CUllgo/eme type ,tml B/'I/I.:ei Iype and aho otller barricr~ for Brucei type during il:.. 

IlHlVl.'lllelll 10 the ... :tlivary grand:.. Olhe r~ (Baldry, 1969: Oliel1o, II.)SJ; ;cvicw by Jun1:1n, 197-l) 

:!ltributl.'d [hi:.. tu [hI.' inadequacy of [hI.' di~",cc[ioll mel hod ,lilt! thc difficultil.'s ill di:-.:-;cc!ing the 

saJi\ary gland') intact. Indeed , Olieno ( 1983) obtained threc T /wllcci t[)pallo",olllcS from 

... uppmcdly T CUlIgoli!lI.le ,lrler mice inoculatloll or triturated Illouth p:u'!<' wh ich sho\\cd mature 

COlIgO/I!II.H' typl.: infection, and llllc'-aiolled the :tc!ctluacy of the di ...... cC[IOIl mcthod In e ... tilllaling 

ts('be infccliun rale .... However. the fonncr rca..,on could abu hold "IIICC Wdhurn and i'.-!alldlin 

(191)2) bbur,llOJ'Y rC~lIJh ... howed inhibition of tsct..,c gut colonilHtltln b) COllgo/CIJ.IC infcction" 

aftcr taking the first ulllnkc\cd bioolilllcai. Other studie~ abo ... ho\\cd COJ/J!,u/ewe type infection 

to bc morc common tll.ttl I he/X type during thc rainy "'ca",oll (1\ luh.UIlCd,·;\ hIlICd ;[lId Dami. 19157) 

bUI !lIe ... \\ere reponed \0 11,I\C been feeding on \\'anhog~, \\'hlL'h arc .... aid Iu be refractory to / 'il'llx 

Infel:ilon ... tJord,tll II.)()S). Fljc ... 111lhi ... ~llJdy fed mostl) 0l11LlIIIlIl'111b, 

0/o\.\illll /11,\CIIJes h:t~ bccn replJrtcti 10 bc a pour \('clor or rclraClOlY tn C/JlIg(}{ells~ type 

infection" (Lc:J k :Jnti RowJ.Ulds, 19l)7J. Lt'ak ef at (19~7) reported 9:::';. of Ihe tf)panO'iomc 

Infections to bc I"rol11 T \'jt'CI.\" III ;t "lie \\ here only IJt//pal!.l group bChL' !lies were found, In thi~ 

-Vi-, In (j po!liclipe.\ !HI [he olhcr hand, COJ/gII/ewe: type Infecltllll tIl • .lde ahoul 28(";', or thc 

illl"cL·!llln ... II" thi ... i ... Ihl.' C;I"'C. Ihi ... r:uuld bc all important limllllg in the cpldell1~ug) of bonlle 

7,.1 l{l'Iat io n .... hip hc t\\ c l'1L a gl' in ning-fr :l.v a mi {J\ariall l::tt c;.:ol"i c:-

Thc !c"l[lt demo[t'.u-alcd ,[ l11ghly ... tgnillcall[ a~MlCi:t[IU[1 hct\\'('cll agc III \\'ln~rl":[Y :lI1d tJ\-an.Ul 

calcguric ... rur (j. /Joltidilli.',\ W[tl1 rl.'gre ...... ioll coefficient If) uf U.SI LL':lJ.. :tml R o\\'t~tmt... ( 1997) 

rcpo[ led l'OITcl.t! Inll ,-,nellic ICnt of 0.86-0,90 for ~i \ ",PCl'ICS ill l:.tlllOP[ a, [nel udl ng (j p{{11 idipt'.\ 

Itl (hi ..... tudy . (i /I/SClII( \ ... hn\\eJ .1 10\\1.'1" rcJ,[(lon ... hip In l)f 0.(1.1 dL''''11Ite I:a!cillng h} hand nI.'l alill 
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immediatc dl~ ... cction amI thcrc:forc expcctcu 10\\ u:ulIagc or \\Ing ... by the traps l:ontrary to 

vpallidipe" which \\cre caught b~ trap .... T he possible e.\pJan:1l101l for this ob;..cr\,;ttion i .. that C. 

//f.IOp!!,\. being confillcd 10 the ri\cr .... ha", very ... hun di ... t:1m:c mo\'cmenh. con ... equcnlly a low 

(",lie uf \Ie"r .!lId tC~lr of Ihcll' wing .... :lnd therefore 10\\ '\'lIlg-frJy l\ltcgone". A t1y lIlay thcrefure 

h.l\c high o\'arian category. bUI \'\.~ry low wing-fray category a ... a rc"u]t of IiIHilcd IIlQI·CIllClltS. G. 

pallidipe.\ l'olkcted trom traps alter .j.~-72 llours. ~howcd l11tl(;h lower currelation of 0.59. T hi;.. 

re ... ult pro\ed earlier "uggestion-, by Leak and Ro\\"I~II11b (1997) th.1t w;ngs could be ,II"1ifidally 

damageu in the cage ... bcfon: coJlcc (iOll. It can therefore be concludc:u here that wing-fray can be 

u"ed 1Il e\{lmating the ml'an tsetse POPUI.!liull agc ill~tcad of 0\ ari>lll di'i',eCliull. provideu the nil''' 

arc cullecteu frequently from the traps anu are 1101 left for marl' than 2-1- hour;... T he wingfray 

I1lcthud h lllore reliable ill S<lI':1(1I1:1 "pccie'i than in riverine 'ipecic". 

7..1 TSl' ISl' Ily ft'cd in g prl'fcnll l:C 

Generally. thl.! re'iult ... 'iuggC'it tbut on a\crag~ 6. /ulcil}l'1 b~ld a hlghcT prel'alence (12.3Q.) of 

fre"h blooomc.lis than C; /JollhlijJl.'.\ {7.-I-QJ. Thi" could reflect the Illgh I:ector-host cuntact lllthc 

~tr~lIt'glc "Ite ... of (j /il\CljJ~,1 in rncrs wherc ill1IllI.lb and hUIll>!ll" arc pre;..clH most of thc time. 

Tlle"e ritldlng~ cnuld abn cxpl~11I\ the Iligh infection rate ob ... enetl in tIll" ri\cnnc "pecic". In Ci 

pallidipl'l. although trap" caught more female .. tl1:111 1ll.lle", male" hdd hIgher trcquencie;.. (S,SC"c) 

of fl'e ... h hlllmllllcal~ than the feillale" (-,-I-'1-l. Tlli" \\<1'" not e"pectcd. ,I" km~t1CS-~lrc known 10 

fecd IIlt)!"C fn.:quellll~ 1h'lll male" duc tu Ih!.!ir gre;lter energ} nced .... G.ltC" dtlU \\'llllaI1lS (J98-1-1 

repuncd lugher incldcnce or hlnlldmc,lb HI fcmak ... than m.I!c" III d "<llllJ1le uf <..i jhll/ic/ipt:1 

C~lllght h~ \ehlud.lr trappmg. \\'itb mobile Irap". Vale, 19-4) .11"'0 !)blained higher percentage of 

reccnt kd 1'1.'111;111.'''' Ihan male ... Thc findillg 111 thi ... s\LId~ lila} indlc:II!.!. hl.l''''C\CI, Ihat fcd Illale" ale 

Ilion:' "l'll\e than tCllhlle .... For bOlh (jPO!lic!I/Jt!,\ ,lIld v /wclfh'.\. thCIC wen: lugher frc"h 

hloodnll."<l1 frcqucllt.."It::" ill lhc \\el than 1\ wa ... Illlhc: dry ~pclJ. pU"'''lbly due 10 a bctter ;t\'aiJ.lbilil~ 

Ilr IL(l'o{'" In Ihe 1~1I!1'" Ili~hcr tllfecliun rate ... ill thl.' nle;.. \\ere ,1]..,0 dClet:ted In Ihe [din .... Till" i" ill 

.tgl'ec IllCl1l II I til C.tl I ie I II ndi 1Ig. by K;llungu"d-R \\ ,Ik i ... h.l) a and K,lhag<llllbe ( 1996) II ho ... u ggcslcd 

11I,lt 11Ig!1 PIC\ "knce Ilr h!n(1l[1l1e~d ... !II the \\-ann hllllHlI Ill(llllh ... tllHing thclr 'ilud~ could "ugge .. 1 



high Ir:lll\II11.,:-.ion tu IllaJlllllalian bO"I~ Juring this period If Irypano:-'ollle infection rates III Isetse 

;1I'e high. 

7.-1.,:! reeding pattern 

The j)l'c\cnt qudy Identified l"umin:lIlts :L\ tilt' 1l111\1 preferrcd host for (i plillidi/J/.!,\ pnnidlllg 60"" 

<lnd 67% of the fcl'J I.) 1hc Ily during. dry and r:lin sca~on rc'pcCli\ely. Suit/o/! and maJl \\crc 

idclIllficd a!'- Ihc I1C.'(1 illljlunani 110\ts, Leak et £It. (1993) reported \inlliar re!'-uits in Glllbc ' ·:dlc y, 

EthIOP1'1. A .. regard to C; jll.\c:ipe.\ . cauk appeared 10 be preferred 1l1U\! durin g the dry periud. 

intele .. tingly. IlIi., \peeie .. \llIftcd from cattk to human during the r:III1\. The pu!'>sibk c.xplanatiull 

for Ihl\ observation coulu be tlMI duri ng Ihe dry 'I>ell cal tie wen.: frequcn tly ~ecn grazmg along 

tile nvcr~, which were the only place" tilc}, could gel green pasturc\. Arter the rain\. tbe green 

P<I\IUI"I':\ Wele :!\':lIlabk ill Illany 0PCll place,,; thcrefore cattlc \\elC no longcr :\\aiLiblc for this 

ri\er ny. Thl\ \hllt uf (j (/(\ei/1I.!.\' II) iIUIII;Jll\ coming 10 !hc ri'l'r\.I\ Ihcir ollly \OllrCC uf wiltcr 

could \uggc.\t 11Igh ri"k uf iIuman slccping "ickne .. , during the raith, Tlkubet ( 19931 had :drcad~ 

\\,lrneU Ilidl the prc'>enct! of T hl'lII.:L'i galllhh'II.H! i" ..,Irongly ..,u..,peeted l!l thc nearb~ G:lIl1bellc 

rl'glon .... ur Soutll \\'c\tern Ethiopia. Till'" bcha\iour of (j /il,\t'i/N\. togcther With thc low 

ILicllliticaLIOIl r<Lle obscncd III thi\ ,pccie .... (lle\]}itc iI beller lju;lIl1) hloiJlJ ,\Ild higher bl()(lullleal 

pIT\'alcncc Ihan in (j jJallidipt:.\) could illUIc<JlC a \\ Ide r.mge and UllCOlllmon ho .. " of Ihi\ 

\peCIC\. CI'1Lhl'll 1.'1 cd (199~ J :.tho reportcd 1111'" upponuniqic kcdlng beil;lviour of (j lil.I(.:ip,·.\ 

AII,opp l'f ,,/. /1972) rcported Illdt in the prc\clll'c of Jlldll) game ;Inl!ll;d ..... bu..,hhud I' Illc 1110.'1 

prcferred 1Il)\1 of G ptlllich.,'t:,1 ,ulIung the wild animah. Indced, II appe,lr'" that in the rrC\CllCC of 

gallle dlllllhll ..... (J' I'a//itlil't'l will ~o for Ihelll rathcr thaillhe li\e'tod. CI~IU\elll'l cd ( 199S) ,lIld 

Sld;11.. I!! eI/ (1l)l)31 repmtcu Ihl' lio\t, fur Jllu .... t of I//()njhlill poup GIU\\IIia:"' inc!uuJIlg (I. 

Ilo /lidl/k'l (II bc \\ild lllllllll,llll\ Ihu\hhucl.. dnd htilldhl l lalhcl th.11I l!\l·,lllC),; IC<ltth: 1. 5wlIl;u-Jy. 

Gatc, ,lnLl \\ ' illl:lm., /1\)9-1 ) rcpUltcd that although cattle pwnlicu -:i" i' Ill' Ihc .1l11Jll;tl hi\Hna\'i III 

the .. un eyed .!!"ca, bu\hbtlck prmilicLi about I-I re while ~illlic pwY!ded ulily S':;' of Ihe 

blooJIlIC:lb. III Ihi.., "I lilly. \cr~ few \\ild ;IIlIIlUI\ \\Cle ob .... cf\cd III Ihc \Iudy ,lIC,!. cg \\artho~\ . 

• lIltclupc\ dnd Illun!-cy\, Thl" could gi\(~ all e:"pl;l!l:ltion for the Jb,cm:c of \\ ild rtlminanl\ III the 

IllenllJ"icd 110 .. 1\ of thc rh~\ III 111 1\ \ludy. TiIi .... \upporl\ the c,lrlier r~pon Ih;H hn .. ! pn.·(cICI1Ce 1\ 

IlInU~nCl~d ,,1\11 hy lh~11 .1\.\iJ.lb!lll~. Jurdan IIl)H6) nntel! tiM! tht.:l~ 1.\ ilhl1nd~lllt cll"t .. -ulmtd!l!J,d 

C\ Ilicncc tli,lt l\l'I\C 'pecil'" can. in .lb\CIlCe of \\ildll!c. \uppon tlit'1Il'cI\'c\ 011 c;luic ;ItlLl pcrilap .. 

(111 111.111 



Tht; inform,lIion nn heht: feeding behaviuur i ... nu[ oilly important in [ryp:ulOsorno ... i:-; ri,,~ 

,1, ... "c ...... I11t'o[:-; and control progralll~ in li\\:~ "tor.;k , but it gi\c:-; ~Ibo .111 indiGHiull uf the putential 1"1"'1.; 

of IHullali "kcpmg ... it~llt;s ... and the pan played by \arluus ho"", III Ihc transmission cydc. 

7,5 Ih~ lali oli s hiJl bl' I\\CC II tSCl sc l'i 1:tllt' lI gl' and tl"y palloso lll c pn' \ al Cltn' ill l:atllc 

Although there \\ere fc\\ point'> for the "tatistical inferencc to be Illat],: Ull thl'> re!:.ttiullship, Ihe 

result ... uf a paralld ... tmly cundLlt.:tt:d in the same area showed high tf) PdIlOSOIllt: plc\'akncc 

dunng period of Iligh het,>e ch,lllcnge. T rypano,>omc prcv,ilence in (aUk in the study area W.I ... 

:!~.7% dUring the dr~ ~pell and 19.9% during thc \\ct '>pdl (K.mlllja, PCI'') Conl). 

7.6 LilllilatioliS :wd po, ~ ihk SUUrL'l'S o f l ' I"I"OrS ill tlte ~ ltJd y 

7.6.1 Samplmg ICclllliqw:s 

Ct':rti.1I11 C<ltegorit':" of the pnpubllons, e.g. ,Ige grollp. hunger '>t,lgC. prc,gn:..ll1ry 'Iage. arc more 

,K'ti\'c Ih:1!1 othcr, and respond differently !O Ihe saillpling. Illethod. IherefOlc "lInpk ... tt:nd 10 h~ 

bi'l' ... eu 1 FAO. Il)l)~). Roblll'>un t 1':l9S) ;11'0 hJd ub"el'\ erJ tlhll th~!c <lr~ cl)lI,idl'fabk bi<l"'~' in [h~ 

fr;!CIIUIl of thc I\ct'>e POPlIl.IIIO!l llial I') '.llnplerJ hy dIiTefl,::J\t l!l~lhod,. For In ... lance. III an ;II'C;\ 

whcre 0. /J/II/'\'iro/l.l ,lIltl (), I'allidil'l'.\ ;JfC both prc:...cnt. Il'd])' IcnJ to c'J!(h IllO!.£.. (J_ pollidIJJt" 

bi,l ... ed [O\\.tl'lh ulder km,tit:.;, \\hlle mobilc tcchnique ... tend 10 ':ilt{,:h 1111111..' (/ IIIII/",Iilal/.\ and ,In." 
pMlicularly t:tlku.:nl I'll !" 111,1]": I-Ill". l ie !luled tilal Illonalil) III [hI.! c\lllcl-[il1~ dnll-C' ,Idd" ;!lIollWr 

bi"" Iu "<llllpling "mCl' cert,lIll tho!, of rJII'fcrcllt "'peclc" se\. age ,llld ..,Iag;;, In reproduc[l\e I..'yck ... 

1l1;1~ he illore 'tI,cepliblc 10 dl.'ath Ihrough e\llaU'>l101l or dC"'JL"c;lIiUIl ;md will Ih~rcr{)n ... [end !lOI to 

Ix' dls ... eclcd. H u\\ I.! \ cr. "lillie nf the L.ll"lors \\ llich could ancl't InhxIIO!l 1";l\e in I"'C[,e arc thc ... e\ 

;mu age cnln)llhIIIOll. Oldcr l1ie, Jilt! fcmalc'i . \\lIlch ll\c longer than m;.lks Me npected 10 ha\'e 

Ingher Illr~ctillll r<l[e .... ru lIl111illlJ7C bi,,'e .... NG~U trap ... \\ere lI,ed in Ihl.' sampling. Tr<lp ... ,m: 

I.:lltl\\11 to be the I1H1\1 1II1hi" ... ed 'alllpling melhuJ for the rclatl\\.! ,1\lUllul'l!ll·C of both s(:x (V'llc. 

19l)3[ and ;Igc tF.-\O. 11.)921. NG1U trap' arc ,d"'{l crticicill fo r ,,1\,;11\1\;1 'pecIc,. Effon, \\CI'C al,\) 
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miltk' (0 collect l1iL':- for di~:-cction from the trap.;; .1'" frcqul'lltly <I ... pO~'1lblc to avoid murtalities of 

certain catcgorie~ of tbe populatiun. 

Hand 11L'.1~ \\L'le lI\l.'d flU catching Li III,ciI7l!\" for di ...... ectloll in dcterminlng thl: mfcctioll rate after 

Ilap~ f:llled [0 get clluugh njc~ for Ihi~ ... pecic .... The method pro\eti to bc vcry bi,l"ed toward ... 

malt: .... :>.lurray eI £II (19~U) hat! Jlotet! Ihat tly founJ "aJllpling u:-.ually produce:> ,I gro:>:>ly 

tlt"wrtcd sc\ r;lliO in fa\·our of lI1;lle ... because :-;c:wally appctitlvc ;1 ... ·'\cll as hungry males arc 

highly rc~pon"i\"e tu ;1lU\ing objects. Thi'l .;;tut!y confirlllcu infectIOn rate ... in males 10 be lower 

than in fcmale ... and ;1 ... catchc ... of 1ll:lle" were higber due to the ":tlllpling tcclmiqLle u ... ed. this 

could rc:-.ult in 10\\ on::raJl infcction rate in this ~pecie" and therefore be a possible source of 

error. 

7 .6.2 E ... UIl1<.lIlon of infeclion rate 

The dis"'el'tlon Illl.!thod was u<,ed for thi ... purpu .... c. With thiS mcthod. II 11'1 not pO'.slble tu luentify 

m:tlllre llll\cd InfcctlOn ... ';IllCC thc idenIJf"jc.:~ltion is bascd on tllc location 01 Ihc p<lr~ISlle'i in the 

boLly 01 thc ["ehe ny. In (":I:-e of a mi,\ed infection of "il·ax dnd COl1go/ell.\"e tyre for c'\umplc:. 

tillS \\111 be Identified as COligolell.\c. <tnt! therefore lllldcrc<;[IIll.HC l'iI"tlX t}pe infcctioll'>, Also the 

techllltjllc C;1l1 not til.;tmgllisil nll:',ed mature and inunaturc infectlon:-. 01 differcnt ... ubgen\!f .. l. For 

In<;[,IIlCC .. 1 mixed InfectIon Dr llwtUfC I·il'ox .llld imll1<.ltutc ('ollgo/enl!! \\11/ bc idenIJfied as 

COlIgo/CIl.Ii! type lIlfeclion ... and therei"on: over c~tlillalillg: COI/.'..!o/eml" IIIfectioll. It I" abo nOI 

po:-."ibk to tll'itlngul"h Irypallo ... u!1lC:'" of the same ... ubgencra. Fur In ... t<tIlCC. it i" not ros'>lblc tu 

d!"llIlgui~h Tr.I/'oIlOIIIllIU ,jlllim' IlIfccIlOll\. \\ hid] .Ife not pathogellll: to clltlc. from r 
( .( II1go!enh·. "'IIlCC Ih!,;~ ;111 appcar ill Ihe ",\[lle ~I Ic. TIll.; C( Itdd 0\ cr C ... tllll.,IIC I Ill' fl"+" W t·;lltk. 

TIlc re ... ulh fmm the \\ Illg fray mcthod coulJ be "'I.!\clely 'lffcL'tCti If the Ille ... ,IIC IInl collecleJ 

rr('qucnll~ fH'11i the tlap'" Tht" I ... hccllI"e Ily wing" tcnJ 10 bc 'Irllficl.t!Jy Ll,lllllll.lget! .1'> l1ie .. 

... tnlggle Itl"idc thl' c;lge ... I h)\\c\er. to milltltllLI.! thl .... v·,htllidil'c' IlIC', wcrc colb:lctl tl\ ice d 

d,II, \1 bile (; //f.\("/I1!!.\ \\CIC t:tlllcctet! by llaml lIe\ and dl:-,:-,cclcd Irnrllcdi,lltdy. 
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S. CON CLllSIONS Aj\' 1J HECOt\ I l\IENIJATI ONS 

I. Frml1 the b!..!he "pecie~ distrihution . ahundance. infectiun rate :H1d hloodllK:al 

;llla1\""i" lile t~et:-'l' challenge in Ihe different altitude \(r:Ha defined for [hi" 'itudv can be . - . 

1 l ighl.md\ (an:a" abO\e ~OOO Ill) 

{\l idland'i (16UI - ~OUO 1Il) 

Lo\\"I:lmh (0 - 1600 Ill) 

1\0 cbdlkngl' 

Low In medium dwlkngc 

J\ lcdiulll to high chalh:ngc 

The ch.dlellge \\'a" higher during Ihe weI than durillg Ihe dry period and it <.:orre.spondcJ 

well wIth the tfypanll,oJllc prc\ al!'!lIce in :lnimab. (j flollidipc.'.\ \\,a.., idelltified as the Inain 

vector of the pathogenic If) p;UlO,Ome'i ;Hld i[ had advanced <i'i high <..l'i 1930 Ill. Lhu'i 

po~ing <l ri'iK abo [0 area' cUI1~idercd t~ct"'e free in earhcf 'iludic'i. A..., ill general "Ihe 

highland..., or Ethiopia·' ar!..! considered 10 be altltudc~ :Ibo\"t.! 1700 Ill. a low challenge ha<; 

10 be ""limed there ,I" well. 

1. From the re..,ulh it can he concluded Lhalthe population of (ip£llIidipcs and 

G fl/ld/)l'.' III the Southern Rift Valley of EthIopia do nOI dilT!..!!" much from DLher 

populalill [}.., of the .same spl'cie'i III AfriL·;t in [en11" of Infeclion rate. infection [YP!..!. 

reL.!llon .. lllp b!..!I\\Cen Infection rate and ;Ige. populatIon ,truclure .11ld lhe lHht preferencc. 

3. The kno\\kug!..! of I~e['il: hU'iL prefercnce IS nol onl) impmt;l1ll 111 trypano"olllo'iIS n'ik 

d'i'ie'i'illlenl'- anu cuntrol jllOgr:llll' In ll\e'ilod .. hUI il gi\e .. also.1I1 inUICa[i(lll o/"[he 

potentl.d t!'i" of hUIlI.1ll 'ileeping ~icj.;nc,,'i or the p,lrl pld)ed by \·~riou' hnq:;;-Itl lhe 

Iran"llli .... lllnl'ycie. Slllce thl" ..,tudy \\",IS not exh.llh\l\e. fUlIiler "lUdlc'i .Ire [hcr"cfnrc 

rccolnlllelH.IL'd in thl'i field. IdentificatIon (I]" ['ict'ie bloodmc'll .. rL'lJllln.'~ a \\!..!ll c..,[;lhlt'ihed 

lalwratory. Slllce.1I pre'cnt [here l'i no lahor.llory c.lnYlng nul blllOLilll!..!<l1 ;Illid~,i, 

rolliincl\ III till' rcgHlll. tl'IIl'ifL"r nf Ihi .. led1lll11ugy to EliJlnpid I.., 't.nHl);ly recollllHendcd. 

-t o Accmdillg to the .. !..! 'IS"C'i"ll1enls. (j/I/\(:i/h'\ appC:IJ"'i til pO'ie .1 1m." l"i,,1-.. JUL' In lh 10\\ 

prcfen:llL·c lor callk ,Inti pO"'ilhly thl' low "hilJly of (·ollgo/ell\(' !lIkctillll. ... an il11]lUllanl 

p:l1"a"I[C In c;llIk. to m:tltlre ill il. I !\mcver. (j/Wl"iJJl'1 llL'cd .. [(I hL' contmll!..!d "I'in;l'i i[ h 



,,1111 d n..,k LO hutllall pOpUI.ltlllll" li\illg along :ll1U dependlllg nil dH..' rl\er!-. fur their daily 

W:lter nced". 

S. It I!-. ft.'('oIllI1lCndcd 10 carry out funher ~tudiL''' on the vcctonal capaclIY of G.jllscipes fOf 

T cIIII,t!ofeJ/.\(· III the projcct :ll'ea to dcterlllinc ih importallcc III LIlL' cpitlelillolllgy of 

bodne and 11l1l11:111 Irypallo,>oltlo"i". 

6. It C;III bc ctllH:lutled frolllihe \(udy that ,>uppn.:')..,ion and l1lonitoring or G palli/nde.1 call be 

done ll'>ing the i'\G2U Imp. For G-//I.IciP(',I . ho\\ c\'er. bOlh j\'G2U ,ltlU bictlJHcaltr:lps 

pJ'llullced only 101\ catche'> \\ liich were inen::lscd ill thi" stud) by handnet catching, a 

bia'>eu .111<.1 cumbcrsome meLhod. It i!-. recommended to ill\c'>tig;lte Into a 1110re cffcc:li\'c 

trap for till'> ..,pL'\..·IL' .... 

7. The t"C'ISC "urvcy n::!<tlllto;, a~ \\cll a.., tho..,c of Ibe other "Iud) 011 Irypanosome 

prC\'ah:IH.:e I «\;lrallp, 1999. per.'>. COllllll.! underplll thc ,1"'>UJIlPIlIJIl" made h~ the Ethiopian 

GU\ ellllllent \\' h it.'h led to Ihe e,>lab[ i shmclH of 5 R \. ETEP I IIgh t"etst.' densnie". widc 

di'>trihullon of nit'" In the projeci area, high infection ratt's \\ hleh L'orresponJ well with 

high Lr~ panosomc prcvalenee in anima).., in ~\Lldition to incrcasing drug. ['c,>\\lal1ce III South 

\\'~"Icrn EthloJl!a (Codja d (I/.. [')1)3) deplc\ a "ltllilliOll \\ Im'll make" lectur control the 

1110'>t prollll"ing approach to Irypano"oJllo:-.i,> control. 

8. T he project h.l\ orted fur S IT ~h the U[tiIIU[e COlltro[ Il\clhou [t <l.PPI.':II·" thaI lhe 

(j-.fl/.\cipn pnpu 1.1I iun in t he north -\\ c!>\ertl t.'olller of the proJcct ,I re a JtI'>l i ric" Ihe 

production III' "Ierlk male'> of (j /1/IIIi"I/'el as \\cll "" of (, IlI.Idf/l',\. 

9. ThL' '>tudy idcllilfic" ,I potelltt;t! JC-lI\\a~IO!l point tIl]" (i Iwei/II'I ,1[lUl::: the rl\CI 

Gugerd. Th", IlllUlllg need" to be L'on:-.idered whL'n rlalll1lng lhl' control ~Irateg~ for tht: 

proJecl 

10. A[lh\lUgh Ihi" qudy \\ .. '> !IIlI COlldUl:ted for the whole year. Ihl' l"l'"ulh pte"l'llied ht.'re gi\'c 

:111 IlldieatlulIllf the \;lriatiull" illlrypano:-;ollHhi" ri"k bel\\eell L111' Ul~ ;lnd nllll~ 'ea'>on III 

till.' plIljeL"1 .tICd. 
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