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Al‡STRACT   

IntheSoIJdanorgulnean ZOneOfMadina－DiassaRanchin Maliacomparativestudy was  
CaTriedol】一toassesatlractivenessofBiconicallCubical（F3）一PyranlidaJand’rVavoua‖traps  

andk）rOdourassoclations：aCetOne／トocten－3－OL，aCetOne／l－OCten－3－OL／meta－CreSOl，トoclen－  
3－Otノmeta－CreS（〕land ace10ne／1OClenJ－Ol／cow urlne．   

1n（he woody savannah，CubicaL’rVavoua■●and Pyramidaltraps were round to be  
efficientagaLnSLtabanidaethan theBieonicaltrap．TheyattractedrespectiveIy6L4、5L9and  
4．2times more than the Bico［1icaL trap．The‖Vavoua’．trap was mosL efficient agaLnSt  

Sl（）m（）．ryS．［（Caught15．6tines rnore than the Cubicalone，15・4times moTelhan the  

Biconicaltrapand6・21inesmorethanthePyramidalorle・   

Inlhe foresIgaJlery．1Tle Cubicaltrap attracted2・O times morelabanidae than the  

PyramidaLtrapand4・4timesnorethan（heBiconicaltrap・The■■Vavoual’trapwas3time  
moreefficientaga］nSttabanidaethan the Biconica】Irap，）tcaught2－4，3・2and12・2tirnes  
moreStnm〃Xy∫thanrespeCtiveLytheCubical，PyramidaLandBicorlicaltraps・   

Asfaras odours are concerned，tabanidae weremore allracled by theass（Xia（ions of  

acetone／1－OCten－3potk：OW Urine、aCe10ne／l－OCten－3－OlhT［etaL cresolandlOCtenj－Ol／meta－  
CreSOLInthewoodysavannah，StomnAry・一WeremOreattraCtedbythecombinationacetone／1－  

octen－3－OLkneta－CreSOlarldl¶OCtenj－Ol血eta－CreSOL；in the forest gallery they are more  
attractedby acetone／トocten－3－Oland acetone／1－OClenr3rolk＝OWurine associaIionstharL the  

olhers．   

The BiconicaltrapIS mOre effective agamst（SetSe flies，butless effective agalnSt  

tabanidae．The’■Vavoua”trapLSVeryat【ractive fortse（SefliesandStnlnOAryL†・Therefore we  
recommendtheuseoflrVavoua‖（rapsforvec（OrSCOnlroL・However，itappearsnecessaryto  
integratethecontrolofallthe vectorsofAfrican Trypanosomiasis，inc】uding tsetseflies，  
tabanidaeandSiomo－ryS・   

INTRODUCTION   

Maliis a Land－locked coun（ryirlthe centre of WestAfrica，andit has an area of  

】241J）00km2ofwhich the northern halfisdesert．Livestockisanimporlanteconomic  

activltyOfthecountry，butlhisactivi（yhasbeenserlOuSlyaffectedbyanendemicdraught・   
Approximately200．000krr）2o［lhenaLiona11andareinfestedwiththreespeCleSOftsetse  

fliesGLossinarnnrY血n・一，G・Pa小aLisgamhiensisandG・taChinoLdes（qiteye etal・1997）・  
Livestock populationin Ma］iisessentially composed ofZebu cattIe（84％）．The routine  
Cattte breed（tryoanotoleran（）representsonly］6％orthe toLalpopuLa（ion・Data on the  
geographicaldistribulionofAfricananima］trypanosonliasisareavailable，butstudiesonits  
prevalenceare no（yetcompleted・Pathogenic speCiesforlivestockt－oundin Maliinclude  
乃労相m剖仇＝舟場れr．Crフ〃g〃Jビれ・～g．r・わr〟CeJalldr・gV‘∽9f・   

ThefemaleofthernajorilyTabanidae speCies（horse anddeerfIies）are blodAfeeders  
and are considered to be of’considerable economicimportaLICe due（O their knoⅥ¶L and  
POtentialroleasvectorsofdiseaseandtotheirnuisancevalue・  

■1、   
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InApri11977，ateChnicalassistanCeteamfTUmTexasA＆MUniversity，basedatthe  
CentralVeterinaryLaboratory，Bamako，Mali，initiatedstudiesoftrypanosomiasisofcattle  
anditspnmaryvector，tSetSeflies．In1978，theobjectivesoftheprqJeCtWereeXpandedto  
include studies of other vectors，Or pOtentialvec（OrS，Of hemoparasites of cattle．The  
TabanidaewereoneofthegroupsseIectedforstudy．Asaresu】いhefaunaofMaliinnow  
knowntOinclude48spccies：Chrysopl（3），HbpocentrLLm（1）H．versicolor Austen，  
肋ematopota（12）．AncaZa（3）、AtyLolus（3）and TbbanLLS（26），fourofwhicharene雨y  
discrived，LhemaEopota athylna Goodwin（1981），Tbbanus sowi，T．ma［Len5is and 7二  
p∫ビ〟（わgrα仙∫（G∝山winetal．19Sl）．   

TbbanusTubLdius，in ChinaⅥ℃refoundtobe24・24q64％infectedby TりPanOSOma  
evansi（LinandOu1991）．Tabanidshavebeenassociatedwiththetransrnissionofover35  
pathogenicagentsincluding T．evansiandothertrypanosomcs（Foi】1991），   

Five speCies of Stomoxyinae（Stomoxys caLcitrans Linnaeus，S．niger biLineatus  
Grunberg，S．sitiens Rondani，肋ematobia minuta Bezziand fI．thirDuXiRoubard were  
¢011ectedin Mali．The adults of fhematobia range from2－3mminlength，those of  
Sk）mOFyS4－8mm；0therwise暮headtJltsarevcrysimilartoothersinthesamegenusexcept  
forcharactersusedinthekeys（Goodwinetal．1981）．   

According to Lah and Our（1991），Sk・mOVSCakitTtmS，inChina were found to be  
46・48－85・50％infecledbyTbpanosomaevansi・Haanatobiaex昭ua．inChinawerefound  
tot光38・26％infectedby乃・yPanOSOmaeVanSi（LdnandOur，1991）．   

1．OBJECTIVES  
l・1・ToassesstheattractivenessofdifferenttypeSOftrapsfortabanidsspeCICSandSEomoxys  
l・2．Toassessthcefficacyofthesetrapsa＄S∝iatedwitholfactoryattractants．   

2． METⅡODOLOGY  

ユ．1．Coml始ー岨0几amOmgt帽騨：   
4di鮎renttypesof什aps：   
i．） Biconi払l（Cha11ier－bveissi‘陀1973）   
ii） Monoconicd”Vavoua”（bveissiかe1988）   
iii） Pyramidal（I，anCierL1981）   
iv） CubicalI－F3”（Flin11985）   

WereCOrnPareintheSoudmo－Guinean／zoneofMadina－DiassaranchinMali．   
Thelatinsquaresystems（4x4）wereusedfourtinesintwobitDpeS（twositesinsavzmnah   
WOdlandandonesi（einforestgaLlery）duringthedryandrainyseasons．   

2・2・Compar鳩0IlamOngOdoII柑：   
i） acetone／t－OCten－3欄1   
ii） acetone／1－（Xten－3－01／md血一CreSOl   

iii）l－OCten3rol／meta－CreSOl   
iv） acetone／l－OCten－3－d／cowudne   
V） trapwithoutodour（control）   
Againlatinsquaresystems（5x5）wereusedfourtimes，uSinBbiconicaland”Vavoua■’in   
forestgal1ery，Pyramidalandcubicalinsavannal1WCKXlland，duringthedryandrainy  
SeaSOnS．  

3． RESULTS  

．フドJ   
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3・l・Compar－SOnamOngtI・apS：   

j．J．J．7b血Jcαおゐg∫f〝∫卯〃〃〝α力wl）〃d血Jd．  

Tabanids  

Dryseason  

85  

14  

50  

42  

1別   

Rainyseason  

42  

7  

91  

47  

187  

Tolal  

127  

21  

141  

89  

378  

’■Vavoua■’   

Biconical  

Cubical（F3）  

Pyramidal  

Total  

Cubical（F3）andMonoconical■’Vavoua’1caughtrespeCtively6．7and  
5．9（imesmoT・e tabanids than（heBiconical．  

5わ例のズブ∫Spp．  

Dryseason  

12  

1  

7  

7  

27   

Rainyseason  

343  

22  

15  

60  

440  

Tob1  

355  

23  

22  

67  

467   

’lVavoua＝  

Biconical  

Cubical（F3）  

Pyramidal  

Toh】  

Monoconical‖Vavoua’rwas160r15timesassuperlOrincatchingofStomoxy・一SPP・   
thanCubicalorBiconicalandcaught5tinesasmanymorethanthePyramidal．   

J．J．2．r〃血Jc血九g∫f几ノbⅣ∫Jg‘l肋り．  

Tabanids  

Dryseason  

77  

27  

ウ7  

53  

254   

Rainyseason  

4  

1  

28  

9  

42  

Tota1  

81  

28   

125  

62  

296  

llVaYOua■’  

Biconical  

Cubical（F3）  

Pyramidat  

Tいlこ1l  

Cubical（F3）andTIVavoua”caughtrespeCtively4．4and2．8timesmore  
tabanidsthan theBiconical．   
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gわ椚〃∫y．9Spp．  

Dryseason  

24  

0  

3  

2  

2ウ   

Rainysea氾n  

25  

4  

】7  

13  

59  

To瞼1  

49  

4  

20   

15  

88  

●tVavoua’’  

Biconical  

Cubical（F3）  

Pyramidal  

Total  

●FVavoua一一was12・20r3・2timesassupemorincatchingofStomoFySSPp．than  

BiconicalorPyramiddandcaught2．4timesasmanymorethantheCubical．   

3■J・j・m血血ぬ平明血．  

℡▲bl01：℡■b▲nidl■pOei●■ e▲ptllrOdin dlfforont t上1p」，  

1  4  5  

0  0  

8．朋持  1．50篭  0．74亀   

5   1   9   8   23  

A亡yユotⅥ■ 電PP．  

21．？3も   4．3暮亀  39．13も   ユ4．78も   100も  

2＿▲0も   2＿8▲篭   ∋．3自宅   5．29篭   3．41亀   

22   1   11   34  

蚕棚■聯・  ロ  
石4．70亀  2．争4篭   32．35も   1（〉Ol  

10．57も  0．37も   7．28篭   5．OJl亀   

仙じ∫  2   ●   6  

あiFutt■亡じきj  ○   0  

0．，的  2．61も   0．89亀  

138   ▲5   11石    78      ヨ77  

3‘．60亀   11．93も 、30．一石亀     20．石8も  100亀  

‘‘．34亀   91．83も  43．‘0も     51．引用  

5  1  53  5  

n血虹仏事 q円■■■   

7．81篭     1．5（i篭   82．81署  7．81も  

2．40篭     2．04宅   1p．92鴨  3，∃1亀   g・■9篭  

4   1   27        10  42  

■ 二 ●t    ■・  

，．52篭   2．38も  64＿28も   2ユ＿80も   180篭  

1．92篭   2＿■04宅  10＿15篭   6＿6皇鴇   ‘．23亀   

2i   1   45   34   10き  

J■ 二 l  こ■■■■r 二    ■  ニ  

2古．60宅   0．91篭  41．28も   31．1，亀   100亀  

13．94亀   2．¢4亀  16，，1亀   22．51雫  16．17宅  

2   11   1   14  

0  

14∴ほ代  78．57竜   7．11ヽ   100宅  

0．引沌  4．1ヨ宅   0．66篭   2＿07竜   

2（〉8  49   2古6   151   i7t   

帆  
ヨ0．86書  7．27亀  3g．▲6も   22．10篭   108亀  

100も   1【10亀   100亀   1（〉0篭   10（沌   

ェn oさ血e▲州ar881中OruP01Qd也lOれⅦ如ofindl▼i血11flio計C▲pturOd  
and騨はe8ntl㌍8Of tbQ e010nlndlin8   
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3・2・ComparlSOnamOngOdollrS：  
3．2．J．T（〉血‡Jぐα血ゐg∫f〝∫αγα〝〃αゐ〝8βd血〃d．  

Tabanids   

Cubica1  

57   

45   

49   

69   

45   

265  

Pyramida】  

83   

114  

60   

101  

41  

39ウ  

Acetone／octenoI  

Acetone／octenol／m．cresol  

Octenol／m．cresoI  

Acetone／octenol／urine  

Control  

l、otal  

Catchesoftabanidswereincreasedwithpyramidaltraps  
2，7Timesbyace10ne／∝lenol／m．creso1  
2．4Timesbyacetone／octenol／cowurine  
2・OTimesbyacetone／octenol  

5Jo肌〃．rγ∫SPp．  

Pyramidal  Cubical   

814  151  

1042  403  

673  401   

754  312  

Tota1  

965  

1445  

1074  

1066   

633  

Acetone／oclenoI  

Acetone／octenol／m．cresol  

Octenol／m．cresoI  

Acetone／octenol／urine  

ControI  

Total  

Catchesorぶ′〃椚〃Jy∫SPP．Wereincreased  
2．2Timesbyacetone／∝tenOl／m・CreSOlwithPyramidaland  
2.3 Times with Cubical traps 
2．3Timesby∝tenOl／m．cresoJwithCubicaltraps   

J．2．2．Tb血Jぐαね鮎gi〝ノわ作∫fgα肋り・  
Tabanids   

Biconica1  

7  

3  

9   

17  

33   

39  

”Vavoua■’  

57  

42  

68   

103  

20   

290  

Tota1  

64   

45   

77  

120   

29   

Acetone／octer10t  

Acetone／octenol／m．cresol  

Octenol／m．creso】  

Acetone／octenol／urine  

ControI  

Tot山  

Catchesoftabanidswereincreasedwi（h．一Vavoua■’Lraps  
5．1Timesbyacetone／octenol／cowurine  
3，4Timesby∝tenOl／m．creso1  
2．8Timesbyacetone／octeno1  
2・1・Timesbyacetone／octenol  

お7  
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・、一・〃車●一、、、ヽll卜   

Biconica1  

4  

0  

4  

4  

0   

】2   

■’Vavoua■■  

60  

53  

52  

56  

31   

252  

Tota1  

64  

53  

56  

60  

31   

264  

Acetone／（XtenOt  

Acetone／octeno）／m．cresol  

Octenol／m．cresola  

Acetone／octenol／urirLC  

Control 

To一山  

Cat¢hesd∫わ椚0∫γ∫SPp．We柁increased  

2Timesbyaceto¶e／（XtemO1   

3■2・3・摘ぬ鵬お叩gで一朗．  

℡止10 2；℡血れid■ 卿1●● ■t七亡暮et●d■1tbdlffor●nt血1■■001■tlou   

8pEC工E5   A【：E℡．／  

（Ⅹ：℡＿   

ヨ   t   6   3   16  

加且1■ 司円P．   ○  
18．75亀  25．00囁  37．5（】篭  18．75鶴  100も  

1．47も  2．15も  2．06篭  2．75篭  1．61鴨   

21   25   10   22   13   91  

Atyユotp事噂p・  

2：i．0？篭  之7．47篭  18．98篭  2▲，17亀  1▲，28亀  100書  

10．29亀  12．25亀  5．37篭  7．37も  11．92鴨  9．16号   

10   11   1（〉   12   7   50  

d叩⊂p■句纂I．  

20．00諷  22．00篭  20．0（〉篭  24．00も  1▲．00書  1（〉0書  

4．90篭  5，39篭  5．37書  ▲，1：It  占．▲2書  5＿03竃   

℡▲血   7   6   2   1   1   1「l   

ムi叩t亡■tロ■‘  

℡．加ⅦPtユ   41，17l  35．2，篭  11．7‘書  5．88篭  5．8tl電  100亀  

3．43も  2．94篭  1．07篭  0．34篭  0．91竃  1．Tl書   

57   4丘   74   102   Z7   306  

加血Ⅲ刷り匹■亡lほ  

ltI．62書  15．0ユー  ．2▲．1e篭  33．3ユー  0．82篭  100も  

2丁．9▲鴨  22．54も  39．†8書  35，17篭  24．77篭  30．81亀   

15   12   39   28   2さ   109  

加血鱒Ⅶ＝叩■■■■  

l：】．78l  11．00烏  ユ5．77亀  18－3▲書  21．10亀  1（IO書  

丁．35も  5．88b  20．9石亀  6．8，宅  21．10鴨  1（I，97も   

38   l▲   23   40   1S   160  

伽p▲r  
23．75書  2丁．50篭  1l．3？書  25．00亀  ，．37亀  108亀  

18．62毛  21．56亀  1；之．引拍  13．79島  1コ．76亀  16＿11毛   

55   53   23   ●6   1tI   235  

伽■ b馴118ユ■  

2ユ＿▲8亀  2ヱ．55毛  9．78も  3‘．59も  ワ．名5宅  l08篭  

26．96亀  25．98竃  12．3石亀  29．引消  16．51書  23．66篭  

1   4   1   1   2   9  

●＿ ●llし   一 ■  

11．11亀  44．▲▲≒  11．11も  11．11も  22．22亀  100亀  

0．▲9亀  1．96竃  ○＿5ヨ篭  0．3▲も  1．8ユ亀  0．争0亀   

204   之○▲   181；   2，○   1¢9   I93  

肌  
20．与■書  2（I．き▲も  18．丁3亀  28．2（掩  10．97亀  100l  

100l  100l   100亀  100亀  100も   10【lも   

m o■dlC▲●●■∫●■t】p■rl■pO■●d伽仙dflndi▼1血▲1fllo■ 印加止  
血p●珊n坤■d ul■e010nむIdllno  

露g   
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℡▲bl●l：札止boご仙d叫℡■mt血m■1亡10■Of t■b－nldo【n●▲n土■td；nl】山上／tf▲P／血y〉亡▲血■1れ■■Vlnn■hlnd  
亡om，t匹11－甲山也山亡f●－Ontfo山Of址叩■・血1叩＝止nr・虚d叩・“■。n一  

【1▲tln■中l■rO■dよ・l董our t血■＝16血y■．Ⅴ＝▼■＝1■刀C●I  

こ ● ●’    ■、●〉  ■い   ■  ■  B工COFエC▲エ W  m工亡mW tF〕）   p「冊エDム1W   

21   

f■1hy  
5  47  28  

Ⅴ00dy  1．ヨ1土 0，78 ≠ヱ，19  8．ヨ1± 0．02 v．0．”，  2．93 土 2．011－ユ¢．＝】  1．75 ±1．ユさ 、h■052  

3■▼■mlh  

れ01  

46   1   10   叫  18  

2．87 土1．72 恥12｝＝  0．ひ6：ヒ（．10・ト】…  0．名2 ± 0．ユ1Ⅵ．1＝ユ  1．12 土 0．59 ヽしL…   

21   2   

工■in  
44   1！〉  

Y00dy  1．罰L 土 0．70＼h2□19  D・12：ヒC．10v・81ロ5  2．丁5士2．獣ヨv．”．12   1．18 士 0．71 v．i．15コ   

8■▼1Mh  

nOヱ  

3！）   

d∫y  

13   40  24  

2．■3 土1．1▲仙＝．▲Id  0．81士 0．43 －■D777  2．50 士1．61≠10875  1．50 土 ○＿71 v＿31立ユ   

fll■1y   
l   1   28   9  

■or●■t  0．25 土 0．211一口1－7  ○，0‘土 D．40＼－⊃□5l  1．75：ヒ1．23 仙l】こ2  0．56 土 0．62 v＿1‘21  
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4．OBSERVATIONS  

4．1．ComparL＄OnamOngtraPS：   
TbbanusgratLLSandTtaeniolaarefoundtobemostabundantspeCies（55．93％and  

16．17％ofindividualfliescaptured，reSpeCtively），   
Thecubicaltrapismoreemcientincatching T・nya5ae（82・87％），TpaT（4］．28％）and  

A丹わ加ge〝〟∫（39．13％）．   
The■’Vavoua’ltrap a（tractsmoreChTySOPSSPP．（64．70％）andT．graLus（36．60％）．   
ThePyramidaltrapisefficientagainstAりLL）tuSSpP．andChT？S叩SSpp．（34．78％and  
32，35％ofindividualniescaptured、reSpeCtively）．   

TheBiconicaltraplSlesseLricientagainstthedifferentspeCleSOfTabanids．   
IntheSudanesezoneBiconicaL，Pyramidal，Cubical（F3）andr●Malaise”trapswere  
COmParedfortheirefficacyagainstTabanidsandSfomL”yS・TheMalaisetrapwasthe  
mostefficientagainstTabarlids（49・56％）・TheCubica］trapwasthemostefficient  
againstStomoxys，Pyramida］trapwaslesseffectiveagainsttabanidsandBicollicaltrap  
WaSn’tdktiveag鋸nSlざわ関心γ∫．   

4．2．ComparlSO血amOmgOdours；   

Tbbanus gratus（30．81％），T：Eaeniola（23．66％）arldTpar（16．11％）arefoundtobe  

themostabundantspecies．   
TheacetorLe／oc（enol／cowurineass（光iationismoree爪cien［inthccatchingofAncala  

Spp．（37jO啄），mわ（∽〟ざねg乃わJα（36．59％）弧dr．grαr〟∫（33．33％）．   
7bbanusbiguttatusandT．brumptLaremoreattractedbytheacetone／ocLenoland  
acetone／octenol／m．cresolassociations（41，17％and35．29％ofindividualnies  
Captured，reSpeC（ively）．   

Tbbanusnyasaeweremoreattractedbythe∝tenOl／m．cresoJcombination（35．77％）．   

5．CONCLUSlON  

Ourstudyha＄Cl組rlyshowerthat：  

・TheCubicaltrap（expensive：30US＄／ltrap）isnoteasytomanipuJate，e仔icient  
agalnSttabanidaebutnotagalnSttSetSeⅢes・Theyarevenerableandmaybeeasily  
destroyedbyanimalsandtermites．  

・ThePyramidaltrap（relativelycheaper：11US＄／1trap）ishowevernoteasyto  
instal1，maybedistortedbywind．ItisalittleefficientagalnSttabanidaeand  
Slomoxys，butshouldnotberecommendeddmingmasscontroIcampalgn．  

・Themon∝Onical’’Vavoua”trapwithanintermediatecost（12US＄／1trap）and  
becauseofitshighperformanceagaLnStStomL）XySandtsetseniesmaybewidely  
USedduringmasscampa］gnforcontrollingtsetsefliesasweLlasmechanicalvectors  
such．   

■TheBiconjcaltrap（16US＄／1trap）wasfoundtotxlessefficientagainstthe  
differentspecleSOftabanidae，butthemostperformanceagaln8tthe3speCleSOf  
Gわssinapresen（inMaLいhereforcshouldberecommendedforas駆SSlngtSetSeflies  
apparentdensities・   

●Biconicalandl’Vavoua’．trapsass∝iatcdwitholfactoryat（ractantsandimpregnatcd  
Withdeltarnethrincouldt光eCOnOmica】lyandefricientlyusedintrypanosomiasis  
vモCtOrSCOntml一  
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