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A D~r. Z.T. I)air ,wski, P'rogramnme,KINVSs of Phltlf ]{0+Si +t'11C to) InseCt At.Wkk ILeader,(';Lr(.h 
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ir.... 
"".+ .,'.>' ' 

4 , I 
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+,,iiit oil I7 
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lEstolliai ('SS R T'l l i, v'a++ followed hy trainlinga;t 

th+-I) ,Itart i,nt ,f A iim :1+ l ' ys iolh [ v..A rii<-itl hiral 
I l vlil'', I'lll , ll illnd . 

Il)r. I dJrv.khaI lioen A\.',s riati lrofv,,sor, 
D)epartlment fit .%,pphpI El",o:ml,)Lgy, Warsaw 

Agric'ulturdl (;iVr. ll,' has 1h,( a it Rew rch 

G]roulp wo rkim nt Ilhnt P.+,:;l talliv'e to) Iisoiases 

anld h'-st,, 'fill ((,tmmn Ht#,+ o)f Ptl'l [Protoc:ionl, 

Polish Ac'adi-my of Scvn't,'s. Ih'- is Ow+ Chairman, 

Sec,,tionl of Appllie'd En~tomoilo)gy, Tlh, , Polish 'nto-
Ilohogy Soc'ioty. 
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rt.-,,.ar'ii hr rlm, 'itifltal at h,,( IN.. Elq i,n.alay, 
 'a, 	 .Mz iiIIl . and P'hilli vt ,
i jT,, iIiI11,rw , th,, I ,m inkinicltationl (it' iL,+ tl.--dthi, W(IPF' intvrnal i-valualtol of its M ehdical 
'Ia f'f h i'.;tl l ! l'+i I't t lh . t or sV,e cq I{,.s e r,'h J ro g ra in inw, i1r i -c'lp ihn t o f t.he 
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rt-vii.,,,-d ralbili.-.
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t lnw, t'llllillt. " , ( ;Ii 11 i rvwh v, at the
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W lINt:.Ann lai I''il'tllfr .llt.r
Ih hili w. e,,Ir,le d il 	 li',ct' ftt,i adh -,(.v 
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ft'i'I b it<,r.\ ,N', iinderl ( ,,)ki-xIvii-Iiv, revlw"ws Prod~u(tk in Pest (Control, Nairob)i, from 

i,fi li. ivi,lt, the rt,ar h artiviti,:,. 12th to I5(h ,May1980.
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sclillltifi a:iid tolchilogtical calahliltties of ilevelop-
In cri h rtnrg Within that road ohre(tiv ,iOi 

Si-ci'fir (owl,b irv, i;unlliarisld atS: 
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:wco-heratvd trr .%Ill anzd rl',lq tof flt, pla~nt 
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l 

t'al lif,. I-i',elo,ixc'lilin 0 -l aidult sutige) 
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tuu, .i ;Ii( iont ri l aratv ,atstllity studi .. Egg 
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dlini't s,I Itif f fu.L' ; i Si , t.i !,,r z 79 
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Ianr zmtimbers, 1:ndher low, i(ppulation~ 

;t I' ,rtainl degr,.+ of c'omnpotition still 
ou, ,'v. ar(- lhid ranldonilly aIlllong tll-t ( 

m o~rtality i, iusually re.durv!d to less 

M o)rtlitly 111 tho, third] inl:,Lar w~lt; assessed| for 
hivaI %,.L' ',',' r,, introduc',d il p~lalLts;hich mrtifiridllY 

it v',. found t,) h(.vvry ll (heLet'll .53] and 88 ,", ), 

whlch i.s tp ,ohily an overv~stinationl. Morkdity 

ita,, rs Ili tils ,tlve wv'ro, fth failure of th(I harva 

to rT4,stabli;t it. ;oif if) the' shtIl, paras itization Ihy 

"'l' tc tih ., j) (1I ..I too 8.11 ),;1.d seasts (3,! to 
I I G;'; I and i tlhr, t(': ]pp t4,. Pup~al mortality 

ari,.d h)etWven 9 andll 1¢00'; andt isq c'h,-rly related 

i( oil anld plant hulm idity. Thel tper,'entige (If 
im|r%;tw pupattvl in lit ol'1 Inc(rea;se's with Inu(rvasinlg. 

hUIIldlt.Y, N ihII tOW df-l'tt of iTUl)lItion alIso 
I('lL . a.s indic'atod thc. n rt; pul~pai,it) repo 

prti,r i't. IlI tho firA, t ',nltmlwl t4,rs of the. soil art. 

tprolably ion- ir , C,,lti]h, thanl others to des.si

ca;tionl and toJ /ro,,kitor ;Jta.i' 

'lh,, Hie tahhe., indicate ti "accumull lat(ed imor-

W aliy frontl P'VV to) a lft Of 93.1,; ill M y hn , 
9 1.('; Iin ,ulJun , 99.2' ; in ]lily AuIJn.]Ist 
onl 14dlitngs, of 99..4'- for Owe sanw period oil 
tillers. 'l'll( first litdlj.,t r.oreslonds to the end 
of till, rainy soason, at a I1wriod wh,,n thlf adult 
p~opulation inl the area is still quite low; the !econt' 
and th ird IhudgeLs correspond to al dry period 
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I'I' tox uff, d ll P II l!portw d 
.\nllltl;il r'urtlw r 

her 'I ; h'tII iri d irPuas) ;i(til;l. , If il, f II 't, v\') 

p 'I l! ,, , , t .r v .1 1 all 

I,., l~', t I,- if F.,',.- tr,.t Vi ,. hr ,,,-l,,o 

iit i l i I;Ii.t, ;It l i : t q wars Ili,I I, i:jlilttit (I"i' , It:, du ol 

!, I' l, -IIh"- o I'll . 1.:x re,, 11', lII'iIftl, - l'l, f ,I' f p )siu )f 

1 11 tId lirv,.u fi. ! .,,. i ,. ' t,, ' w,1 lted iliJb itilm 

lb l hrl + o f I -' h II1ifllh iit.4-d1I tlruliv;iltb ,, 

I~ !,11 1W .I l l!+ I'II dh i n ll i} t l il't i l t" .,' I t r 

1'l clly~
. 1. aplwl d t ~ ',.Inl cotll
,o t , n r*"i , lillt I.III~t ,ic l f H' and~P HIhav.ing4 

-ho,)WI,' r, Co ml mu().,r~himn llwP.%,,,v,h.Jth llds
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;I,, tll,, d;tIIjitt~illgh,)r 

-,a Irind, 'I v ana 
;ir,'r ,,,;ard,.d illo,,1 r pests,o f[ 

'~ lin\fr!( ; iw,s.tlva;lro ,rcr,F.:h 
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,
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F'ffw,<k.of tit,, ho rmones+,:
lllJVfll [re'(>w'-,e 

1 11'1) ;trd Prr., ,,m I I <I'llIon aduIL,,. ,.:,and 

W -- h~ul ,.nteiiv hal.,bfi-i. pwrtadinv into"t A',frica, 

t',.I].D-1rt',p througtli l \hr.".;1. 

I<,,l;1ivf';ilhol d;lIitl(t-f U -m'lhori.r ,pilo,
 

f Ih(,rct, lts; of oh),;erv'tio'n. oil spocies distrihu

tion of stein Ior'r, at .Mhita Pointt Fie'ld Station 

21 

http:96t(1.2r


( uiip, It,, v. ),- I ,f . I gr3- , I I 

1. ' * ~ 1 .!. ,,',/! ' l .w, .,.',*.3' t aH Im ,n ,.tin r f urn+,t 
2. k 3', i . t iA, I ,'!:'. ,3 I ,: ' :* ,, r ihi :i/. rtdllit . i livl 0d itIIt 

, . .. , 1) r : 2.I 1 ,i, til1i;1i,. tt. ti , k f11. ,t r , %%, m1 l ti fl t Iv in 

I I o u ghr .. , ' ,it' , t ,t ' r 1 1 1 i I.rIi Im r , i k t.. vh 

I I
Ill ri,, , at harwst, la,r i iii ngl i ireal sedljC m.rjIa ra lar , . I ,I .I; I tuuinl, a.1r . i i ,r tiii riii, I. j - !,i" . miV i q r- I1,u h i 'i,' h';' lii t I 3.nw 1, ) % iit ., z t ah nt' r;it! I, ff ; ) 1 i),u l (i ,:1
h l iiii rI, r t., . I ,. u ii IO wn-r~r r i L ill'l wIl, ttl n {, r t,1-i.rt uI.I hii, l ,,. tht,, I Ii ii Iu ,r-" I .it)l IT'Ihhc . r if Ih).ri nr veu dth-,+ ',,r.huii ir l,,II. I i h I Sh(;v,'s t ,

Ill'Ia; it- t, rlmwij'?.d "; Ii,[Il'tl,rlit-} 
 r il-,annu ~ ih )f"]lmrer por plant1 antl hl, fwl.-anI 

nium h,.r (f t- , r in itirdc I ired, within;l'<,' i
I~h~n l :.iZtliu,wn<',
l w,1rhr'n,pqumw !roul,- 4+tI~t ti iffero.-w numuhets offinhvr-

r,,ilN 
 i. 'i; ,h .loim,,,fi l, , It, .<L i'ta] .",em N o o f l. illr." Platnt,.SanlHh . ",,h11,oI lit' ,a ItrrsiPlantl 

A MAIZE
 

Iti u-rru)ppl 9S 1 2 
 1:36.r,.47
.5 5; 1r :13 :3. . 191.8±80.5 2.0+1(0 

Pt r(i 'rp ! ) .) . 1.3 93.3 136,9 S )1 1;,! 1 :1_ 1 .3 102.5±35.3 1 110.1 

I 9 61 G,; 00 

II .141W ;I IIM
 

Irittrcrpqlmg 
 995,l 1 :1 !,:EA:3 :. 7 It+21 f; 7.3 _ 6.7 597.8 7..8 6.0±0.8 

j!rili 9 1 , 7 -. Il:,1(3toI Il.2 ;l7.2 7.3 ±2.2 50H.81±18.9 6.1±2.0 

I- 0)2 , N S . 

lv. ofI ,-.1: hr i',-l I.vc Sitin Ituier hitc's.tioi it \Ij,/t anlidSonghtun uld.r Inh rojping and Pure Crop SNVtti s 
.it I fuir%-c" 

Numlb.r of iuiiirili ?tidi,spr pitilt Significatie 

A MAIZENo ifbor,, P i 20f 5P 0f i f0.. 0 1,1 2 I .2 10.i t 1 .I98lIrli.,nflt I , I1 7 1 2 . ±i0 .7 2.0 .2 2.9 1 1; P1 0 itt 

N, uf i,rnr P o.5 0, G 07 f0t f '1 t 1.76 
fur itirniuto 
h ,r,. d I I I I 1 1.1 1.0 1.2 1 I) . -05

II S$)U;II1TM 

-1 ' ono luir,ir P 9 5t1: 9 :13 " S02A .1 9±! 7 5.5±2 t= 0.18
 

pir platit I 10 0,7 
 1 7±1 1 0.9 7.2_0.6 9.1 2.5 NS 

N , o ib r,'-r,;
 
pirti ,rind P' 2 I I 
 i 1.3 1.I t- 0.65h red 17 II 1 1 6 1.6 
 NS 

P - ;Hii lr-p I int, r , p in 

lnt,-i'rurpjulfiL ltiaiind >irjht1Jlfrghtim hadtlqtI nodes. lThese meansh331 very are significantly differentS,lglfI ant ,.if,, I :i til diii.rutloli (ifth. bunurs under intercropping and in pure stands of maize
i tit,.twii( irup . ho.h it t1w ,xIfrimilntal s aifion (Table IA). 
and ,n fuarrmir:' fli.. WhHh therp ;erir more 
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Cnip IIrr, Re.iarclf 

iffff f fil i),ltN%eff plijm I f4,Ii I and lifre-r ljeiat fonsh III iotvfef 111111 Iw'fi t all, yif-lfl 

HeftI In. at tffmptin t,1 ,irli I yvI,] Iii toI 

fl %;mtty i iuw,,ijw mid~ ,,r'iIIfIjI mno-ri f114Ao, t,. nii.ii %flI.-d, ( f phflft0 f'~wmii, 
vafri,,tv, Ito~i;iOi.IL-, il,d , I I I flftn~ r dffffreffi lifteiftk %%ct ofifliroi ( Fig 15. 1I wa s 

of wtri,,- -- plafnti I, i idIiot ,I 1Jiovff thft tali-Ir plant,~s lffffraflVy lprodflid VrfatAtr 

t~ilr tilt, 	 plluti. I-wurv I ,iffj1V ffi':ff ptf'flt.14

liftlfrnfmItI" sirt:! v, itffff grillII) i pffi wihI 

difffrcrit 	 iit fit h.-r, 4 iii -ifi it, 1: t c rop, 

i pkif Iffilffffffllr ol ffi~fl 	 wd i .rfIt 

,tII Irlror11 tii, '.r I 14 ,,rffI I l ): f if 

r. , iII.IIII I, r m d - ,. 

r2 ; ,I I :i f,. ~ ILfi.'l%120) 

f:1.*7-1-li tflii2 dI 1 all Ixr w*- II. S, 

-so
 
iii lai%ii fe r- I I I41ff 0 	 -- N 

400
 

otA o 


40 ? 
o 
tf 

NtUMflI OF W~10100011 PJA PlAIT0 

Fig 5: Nico I I i ~II 111.11,f , I diftferf11t 

if, ,It. full0r-f .f f, At, m.tIfl III ,; pIf,tff.. 

80so 	 yjr I - t 111i oI II I IIf tI fls I -r I III ijIjffdI*r. 	 ,wf if 

60 Hanftin g niffzf ff1i1 sorghufmff Iff tiff iaicff If?)
1 

0 ~~ ~ ~ ~ ~ a (vafffIag'(.f tf) hlod) vaiffn1 rfuitff\?ifosi. -ros, 


tilif1f inlfivhit anfiliifll Nik11i. I ifv,(ver, aliternate
 

hill ifnfd fltrffafl rilfv p;Iiifftff1 LfffrIIIS~f~ file yield 

'if fif- 1f to ff ff rea~ff causd 
40 

f due f nifreaf.s if b 

shofrter 0forghwn!I pflintI mizff(lt growsi fafstr tifafn 

70 sffrghffn an thliffroforf lif:i :li ad~vanftafge). 

lo ss - - -'- -~yieldI0 
4 !tffff tift, rfidatifffishilt ifftwfff '; fIvf number 

NUMBERP OF IN TERNOlDE S / PLANIfT of int~rnfodlf bo~rfed per pflan~t Ififf crop yield was 

i ff*eVf , it iffni 1f)flvarc thati t ilt! ihorers had a 

confsidefrabei effecft (In yield, v~pcilly of mafize. 

f:flfifC Itc-d, TftIfl Nvs fffIItivf: fcorrelattionfl 1 
ftwvff tile "r 

Fig 4: 	 (>Ircl.,iji, III%-S I h iimHc here af 

pc r " I to pl.l! tf'~ i.11 fli ff011 7%infrr Ifleani nfumfber of intA'rnodflf iforvfI 1r lantf and 

ml, ,rr . flrltr f~prg: S ut r~) tlfe fiflffi set1 Weig~ht ( Fig. 6A I. There' waIs also aOiC 

A faw, /IR itlmtllI~fi. 	 fffgffti I~f frrltftion bfetweenf the (,,, meanfi Ifnmber 
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. 
(+II ; v , i r-T c'ro tJ[ ,mi 
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MEAN /u INTERNODES BORED /PLANT 
Fij, 6 : [ rh i,r ';, , . i., intr' .tihn .11d t:rnp yi 'ld Io . A Miea C V jt j , uiu;,c col, weight.wight; 

[.rwl, "vItht I) i trirreppini': * ir cr, q 

It is apparont from th',, o,,rvai,ns that under 
lnt.'r'rpping. th, horers either .ovctvd higgr and 
himger-yiehdiim plant,, thvrof r, a hglhr %'.of 

Irnag' 's,'as rejilir.d to reduce t)- yild per 1 lant 
utndr i terroppin than iii pure 'rop stands, or 
the inaizoe tlants v. vr' higgir iiirte Inter,.ropping 
iA (011dn )d ITiort' hJrer'! l;In Ii) puri' "rop

Stand!. In sorghum the forn, 1e fion, hikely t<o he 
the aSe'. 'Ithere a.i no ffb, t of uorr ull;tmIag 
ol the panc]' weight tooher int,'rr)piving (Fig. 6) 
On the contrarv ther. W;.S a pfoSih,to' rrvation 
utt wi,1 t:)v '; of internodvs leore and toanicle 
weight. It waS als, shovni that a much higher % 
of plants must. he tuored (9t7';) hofore complete 
lols in yield o'currf-d in sorghum in pure stands 
(Fee Fig. 6). 

Studies on ( owpca Pod Borer 

.. B. 0keyo-w,,uor 

Survy for cowpea pest. and status of Maruca 
t((stulahle (Geyer) 

Field Surveys in South Nyanza during the 
long and short rainy seasons have revealed that 
eowpea is mainly grown in Ndhiwa, Kendu, Cent al 
Mhita and parts of Migori divisions. Ndhiwa is the 
only reg on where the crop is grown exclusively in 
the short rainy season. The pod borer M. testulalis 
occurs in all these locations and is the most irnpor

int post-flo,,erirg stage pest. The flower thrip 
Ml'galurothrip sjotedti is also widely distributed. 
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s, Research'r 1fofreri, 

r pd h,,ir - like . .' , i.l t;o t --lt and 3rd in-ur larvo. Soii ;dtir ItchiIIl)th 
c,:.ltI_, 'h. 1,-,r tl l,;t, trar, ori,Iy tor iuitahhho(,,ttII.. Cy,,.i1 I on II/+,'t,.,ith!,. ins!.tz v ,' oarcht,, 

ai llmg r1 midn 1,10 Agn.rmyzi d flit-i,., i%,rc rrulivlv,-ty t'tdnf 
, 

, hiliilill h :it.:' ar Lateral and 
:IbUditlt th,podt Ihorr, oilm +a hud]s and thmvcr., 11 artificiallyh'!vi DillM igt- Il,. Iw,,v tornmilla! phact,d MI 

flowers antd pod wa.; qu.ilt-ariabli i various study htave; or ,tn they qwickly mloVe to Oil t4,nder 

art.., Fig. >hiw> .t sthdii;o partn.; till- re.tiumn, feteding. 'i.it 3rd7 the tu ,-)fA. d if plnit aind 

oiher pol hon>.r IiO Ii,onl t ,wr !ll8Lt in II-" intit:ir itv iu t(iIIuA' f \f rverand tenIder 

lctaLi ii> of Ndhiwa Iiv ii l urin, t,, er,i i(iAti. Ih, .Ithland 5th instars did [ot Inave much 

raily iT,;;nif 19H0. AI\ lita 'olit "Iu.utSI t anid fed inside thn pon,, leOy mnoved to adjaceni. 

flo.,,r and pol lamai do, 1, i;, l,,t:, ;Iu tIMI. if the fmod got VXIlI.t4,( or the poll hecarne 

-I s0'; and , dI)': rp,.'ti,. I. Ii ii g, r 
in nmojitahl, du, to exe.,siv larval fra'; a ;mould 

I an: i,;'e p1l'a; Vt> t111h ig:ior (Ia;- ,Mh' t'le I)ilhit t.vahly Wa> 

4)1 fhowl-r:atd i .,i I. Tht, I(, ,.r100('; I<., 


I t f-Lt.j , )11 r at; ,MhiLt I" )IIIt I l h( I t ;ItI( mIIIt J I,I 

, , ,ii t n1.'tint++,ili toi ty I sith iiii i) as 

I t 1 I l i.i luil b ... ...iuti l S . cu,.i1- t I I , t ilrl, .. 
t Jljtll A:. d w ttt y r;ttllilt ', t,) h.. :W ;i ll 


hmr
durinit thel ho(i,, rtilny .v -<l I)I) r'i tt it(l o 

pi~~~~u:O wx Si)hl:h- illli 

'ho.rf,( J iP i,', ,ri)w' hufore and t ithi.rt i, pt i i fV S11% ,,liralfl 1 ,.' 111111 couldt Iw+ ctl-ilillO wl'VIC'111 qi 

fi ltl ,,rtarh'o o '- . ti;'atioll,"n )failtorlath, }h -,,t, ici 
dvh llitl~tlea l.1 ctr" dail-/t; 11 hi+ th '!'l oih. rve.d orf Z' 

}il
a!ll'iidltllt thc I')l <f -tuch A tf-rniatt. .
 

21..1 I1ION2S 

l(+%tllio, p1 (1 tiot+n 1wlhail utr of! thll li~dll
 

t7:h, . 3,f.% Wl I., iid ot1.2rl l7 ,tjitIt, . It 
,
I! h kI0Mt 4 fi ll t.}l0 hor, rc. o! flowc. d.0lilht1.2 

'.Mti; ltui 'di"ill . ;3 1%I) (-fi; .rtwn cages 
,',l[ ..il'l .i - .1Lvai',poiid cmoeda a painr:, n eplale.e vud a( nf riletlsc
 

,.rLtivt.Fllwel,,tutt
l ii hr I , ta~o + m .;m, +.i'n
1a,tfrhom ill hhihte d.,diittotu frsl w ifurinth 

Mti.' I Ipi arae hi0h earching ~ i~ d( )titof h i havtea d. ns 
Io.,.,vr idii hiavos. (1ithh, w'f..ti,re 1: Id oiffth,- 51. v 


m) Ailith. ;hovt mirv etleidof ix)it plitnitsb cartn; 
,,'.if)o r75i'; (]id on1fill, hzav(hv .Tho- ]'Ici2s 
thcrofonl, pro vid,, I siuithhe lahciit for rotir,.; at; 

o+ll , i ,. ii for tti mloth: . 

t ,
I, . i Ic'(111t i.,of Vt t, [:~da[, .i,hih,,s 61rn( y lttle 

+ 

Thrn, ofl i l i lt,r- 11ltil!
oil 

hr',; St,-- is Flowers PollsLPAVV5 


IIplvr Lowe~r
 
Surfao,- Surface, 

017+00 2.1 ,2 7 5.,4 12.2 2,1 

12) 2A.. 9 G; 83.12 3.6 1.2 

1). 85+81'ioo ,1.9 1 0.0 1.2 

Mon%3.1 8.6 81.5 5.3 1.5 

Larval movement and feeding behaviour In laborato-ry rearing e;xperimenki, movement
 

from old diet to fresh dict was highe'st if the
 
,

Af. tr,;:ulali. larvap. have a high f'ood searching new diet wa. supplited after 72 hirs. (Fig.8). Due to
 

capability. G;reat-t nt, ,xh11iitd y Such movernent behaviour, a larva could dlamage
m ovo ilI , ('( 
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RiIc Rctri I at,\l t,Ima Iim"f&Wl sw 

( urreuialy 3 Iicr cultivar, ar .ruan
,v illial(dy
I" If,] Tlho-se 
M.il]lll'l t;'l[ V (-r 11,,kal; varitty), lit 579-

4H 1 and H( ]56]2281 3 3 > idv,'f. high 
tilhrinrg ilp. (f Iii ernatiinal IRicilies arch 

mtibu t i IMf stirtare utmTl~i".'iy t atiatquir. 

plts :it .Nlh~t:t ]'()Itl Stattion. are 

I'st .liniitti
ri-t tit rice witih speial vilpliaisis 

Thlie ftu')ItI ti' t.tt ri civi
- ut it Iwen ret .ivire'

''lAlt T r' I,)ti . 1' t)Ij,011.( r vtn't ii v'1 N tail c('f 

1-11wiring(t ",a! 'll -vac) andpf rtr thc wr t laqo pat vel(e+,found1,;iijiwtiralnid rsoattilel h 1w pIpiu w11oe fttunun,h tr' Huittitir itiin Ia,, tti ( iTl(,f'., gg ikst es
fo~iitlhit h y Sluau]111 1r1iu f. aiii irltiith eilarly 

t:nitr;JIlil i '.hi ttt. ,",',"iit.Vtt ty ftll- v itth l( rlyt 

th
' fr 2.6si.' thv ilihh each 

, 10  l t,ide of Il,hiit ;1 hhi',,S.
le d,,I)' irhh , lit 1.w , u n I tl(il% ftht i eai .r,, , ;t;-i,rct, w ,"or f7o:. 

tt1 h9e a4.6rtiisc fyi h . , lh, t 

iii~ r I i lta v e f v l r
t 72iil, ,c thsuuI215lf ;,r2a4, 
 p ad %t i i( 

55v~puptio 28.5fow , ikv 

. 1190i
0 0 . 

l(+i IH5t7;,', l t' ;(r.'..lIl~k s
 

0 0.0 

11 5;.9 

275 62 22.5 
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IftrohF tin 


thtik-tractinL 


'Th, financial grnit- which supporteflt armyiv 
worin pri.lTrianii - ainr to ;iii(ri] in J une l1981; 
an d[ &,;it c fl llt lt- rr +.,;irch w qv ly'.s ,,rc

'urttiilht "vith til-, iir
uhtp:itc-rdtrim til,y var If 


I)r H{ hPr-r.:.mxd l)r.,- Kh~ tudin. Botlh
,tii i 
 iiihli;tib'Ii il: ,j (ir 'Wli il i oni l'iv,:trd 
illli]l'r{;inhuitll:n-t vv i hiiihi y. ;nd hIforr',vri 


lio lli,'tht ,n"ir 

I nii t " I 'ii l. I '.;I :t vi 
 t ti l (or jm bli ,';iti~ 

in n i.ruii;
,l })m r il , hre , i;i.v I)r. 
I i ,iiti ' n,'r , tv.- a rlilhir h), rtih hcIv l ti 
I! \I t ri:r .in iljilLiii iiifl l'Ii;itlii.j.fri, pi. 

.ll i ,1)'r l; tid ';itecmtrp llia nlimijI t I tr n 


r'Ltl ,nhnt, olho i i, v i m,,
tim iir ti ,ri. rk I d h ) t 
h it,r i(, it;r
ii, i . f fil nlirtai r:it fw't,i 

I,o i;d ri ( t , iiii of maljoi-:", it 
 " li)er-; .
 
it ir ti ' i., , i ii Fi .
h I Ir][ i ,phl Fil ll l. 
ill trin , ..v r 'inru,, r i, fruI :. .Kh;i.-,m~fnlri ir ihilni I Il.ih;i,, -,-vo.ntaplrr, Im hhit or tin 
pr-,-sand Lv.o ,jtl r.,t m tnat -,crip~tM hiwh h rin { 
t,v,th l-i rh ii; r +o,'o ;t ... h:ij ( r aten t tidi(; ( i :m , :in r 
pillar jlha<,vfir.I+h};i.,niltt+in hud, i oinlr rat,,d 
Ill f' t'l yiar , ,i till,p rroh lem ,,I ur iva l 
,if .irnyvworm ,hiring, porii if tll Var 

iir~l .:. wyr.' rill[kniwn'it iiiir .ictl 
fiI ,eta Fh, iv ,I.,v rr of in flt,!hapimw pll 

it th;il, l . , till ' 
int, lir tnland 

,hrtl l ,,.n pir+fs
r e't ,i I 
lt h e thn iir; urtiirinm 

] raren ti , 
 nrhii: aind hli. finmis art, unnated and subje.ited to low temperW:t.'vatltirin4 v,,., 1hit itriil rir t, -' ; I12ort21 i yvhcan iv for ulp to four weeks.solitarv ph ., :iro.I 1tt,,r it iiptl to tirvival. ,\t l 15 * and 18
ih repirl , ti, other mrnihir; (ifli pro-

ratrnniv are given hijhw. 'I' , tnii luie-t for 
determining th, agv of frnalh (nitills,which are 
being ,tudied hy Iernard ()tindo, are living usil-

ill t'lv~d illx.le: anld are helping ourtljatltms; they+', 


undir-,tandnig
. if .hort atntilong disLarce flights
of inotis. 
 J,, Yarr. ha. 

, 
nearly completed

Ills,studle'. ()I food phalt,, and iphenlotypical 

variation and hi; r,,ear'h over the lastthre yearsi,, lwinx .....d a.', towt Ili.,n tionlc',)nti++tij ards ginning 

iih. di.rvi.it.lii ( 'iVer;iiv of I)ir-c-Salaiarn. 

1.i.ivi i I)ifit c ' i fiir:turc Ri4giics oil 

.
 

I;iarvl lntotiatni, 
 resulting inoutfreaks of the 
i , t n'eitr at hmi tat.sthat vary icionsiderably int+,rinof' h iih ratuirti (altitude) aid other factors.t 

i' r.;irca-,tingo f ilfest tins andt to sonl e ex tent 

M1c otol of inftsttiiis does take intoIitt
fil tlhl.tof (ivip sition, egg hatcih etc. 
It wa ti rofiir essiential to get information on 
thest attribut s in relation to different temperature
r.gnilis.
 

Tehniliji>; ilud Methiod
 

Itis known that optiunn ilviposition occurs at 
' 


25"C -f21( 
 'li rifore, three different tempera
tItr, w%ere tried for ztttrihutAs of age of first ovipoitdii. fiialh. ongvity, toad ovipoition and 
dration f 'g hatchabFility. (Constant tem pierat
re 

" . i ith a nl lrra;i l t \'er L I t w c t i s t t h u hidity ri ai n
t,ii h ;t 75'; t1 5'; .Hi. A 12 :12 Light 

(,)diwt:k M1)as) cv t. mvcaintaned. 
'fll
- at ri hlt , w ere teste d llder two seLs o f 
illl iiiin, lli.rt ii hi, pairsw'r, put under 

, 
 diat ly after em ergen e 
( i n saiiI ;[fi I w h r;i i sin gle pairswe re 
ill wt , I,to lit o (2 &iSysItini r 250 4 20 C and 
th l Jolt tim11 r tit(,test h nilii r ttlre cond itions 
(l tc,'. 'Ih v s,tlv i a.,sim lart o th t ( ntiildescri
hoi carlir a nd fo od w ir i ted in the formas iv 


f 10'; -L5
g illr> iti (ui(. 

ti > I1 tC'. n0if f rtii r tr 
ioir da r;i , 

fii 
 i.
 
lo-,stlts,fro ml the se vx periln e(ntsare p resen te d inl 

I'l t ,, I ;t n( 2 . 11, is se e n t ha t n o s ig ni fic a n t 
' 
dhff-,r+n
,', o<crtmr at h,! tried inlfit temperatulres 

; ,,f rl;1:till . fe rna lhs A tfirs t o v ip os it ion is-; a pl o f 

iioniertd ,;llitlhr they are slihjecte'd to these 
t)i'It Urit at inrge ce or after mating at 
,iitiim btinp ratur s. Female longevity differs 
,t'n ifiI intiy wilh chang in tvfmperatures. When 

(C mating dees not stem to 
affect their hongevity. Females oviposit for up to 
2 weeks uinder 15o( or 18oC which is an import
,tit information in terms of hack-tracking and 
forec.<asting of infestations as these temperatures 
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l'j.1 	 t ut.I 111m ll,, (. ",rnplt, ili'lef dift- c oI fe |)cltII p .kIIt , IS illIIc1. I ()V ..,IIoo,.+l tltt 	 .l ", +l.,, ie it 

i, 	 ((svlys)
i ilr,tlvno-,ituir 

T E M ttI,IcAI I' i : .. . .. . . . .. . ... . .. 

Mated 

IN S I; t X ! S ,) 

(7 1.121, 

5 ) 0 56 1; t 5 
( 2:1 

8.156 	 I 1 ) II 1 

f 11' 

."imtlhr hl te.r,, 


( i 26 

3;: I. 362 
In( :13) 

)t	, I ;tl1, 

I I If1H. 

)l)[(i

itn))'n-,if i c,. 


TIEMPI'I+IT tE
 

12"C{ 


'1q 


' 
IHot 

"Witin 'ollfni,, 
+
 

I 	 ,I*'v itt|"'i ch'I} 'in - romH P-11.0) . Peo)0ola , o, 

1115;1isIhtisitat, Ihlv e't 
flrosti nltri nn ltItth ' ;lk11,':I-. I l t'Ihi.1I( <n h-" 
., ff . ,,' - , r:tttir-.. At 

air. [lit url'' 	 )1) I of h 

'ltiitmj' 1, ,.mt 1I (' 
'. ht ;it I- )(( " halt'h-lit,)h:tt, hih. , d I W it! 

n i! ' r ;ilthr I I.S :fill!7.I lay, r,.j>,.N,'tiv, ly. 

Jhl', I ,:;:n ' Iflr I -.rimi,oI h;k-tr;mkinvi.i 

and f'n.tit. N)rrinAlly :1 .-day' tilm' i t 
,cn.,id-+red no< m~il in) h,.a t;ittk-trach it ,ofiliff(. orn 

Iht rowult, - ri-- t,, h rn- , t ( t lst'1t i i,+li' 
n(,,-l.t,, h o.Io s11fird !., ttko :, inir ,)lisI til-

lri.vaillunt: tt.m'O ,r:ttlr, 'tniti,, ;it il tt', of 
larval inif-,Il, ,-, 


dlu'itiration of )vipotiti)n Ilililh 2) lt )ot,)ot 

.t'l-n to, diffr wIlhor th, f,.)ile'th, art uibijtv',td 
It, t'-',, tw.lnit'rr , -mcrttt' or aftor 

ltn110,5 ititir ijitlnns t,,tl).,rsilir(*'i. ,\t 15i(' tllt 

frwil,'.; o..m ti ivijlo ) ftr a lhiu.:'r !ira( 'vill+ ;as 
;:'(ivilsit <igvfantlv nire tiuw, at it 18 1('. 

'l it- totilumii)-r of tivitil-jtltl ',by a foah,isln,)t 
affecteid ly tihl to,,p+raturt,, if the, feml, is 

Slhjtt. tt t , t .'nl)r;t.Urt,'; fri0 Inlt'rgelcne 

F"i-Ialc hto gtvitv (dayS 

.. . . . . .. . . . .. . . . ... . . . .... 
t

Unilati'd 

X ! S Ei 

2 	 .7 .I1,, .,1, 
(in 26) 

1, o I )I I f 9 I) 

(it 23) 


13 " '.+ 'i12 I., 

I fi II;7 

'c,oid difftvi.h-tOi t 
d]Ift,.r+nt 


Matid 


IX 1.S.JI 

3. 94 1"A I1(a) 
{n :" 26)l (t 26;) 

6 5f;_ j) i± 3.77 bI) .1.90 =. (:1)JO.!) 7..|1 O.46G 

In :33) (In. 33) In - 2:1) 

4l 7, 5 !. .I .. O 78(a) 3.9.1:t ..0.17", 0 ) 1) I) 1 ja} 

In - I G) (n Iit In Ill)I) 

11,d1 r I. ,r l it)' . it,,ignificalt diff'r,.(', and dilff'ritui I,')l.ttrs 

tini'. I l,,wever, if a 
t'o, ,rI r and ioturws 

Tin, t il ,d <r 

.'gg 1jtlhing ilys) 
.......... ~ * ~*- -.... .. ... 

U!1ina td 

(X i- S..) 

10 S .11,i a) No hatch 
I n- 26 ) 

16.17 	1 0 h2 (i I I h0 (tO (if 

(n 33) (n 19 ) 

It 1 .2.1 (c) 7 II 1 ..17 (b)
 

(± 01(if )63)
 

diffo'ro'nc'(-.
r+.deno+te',ignific';int 


[ , .1 of'1. f ,0 t ,- -1 . : ± :".- It)P.4l) t, ) ± It ±0.110(1) 

"'lhbl2' (I'll....itioll.al .ttill'If ,c, ,of c alh-1111 of . ',+, t+t ioll r dilh'orr)IVilclt ra Itulyr.,dotalio)n ofIovilp()itionl 

+litlfillllt'ibe of I)' l1),it tu , 

To'(tal ,durattlm,oftto'iljo+l+Iiio(daly,) Total llUrnbwr of| (ovipo€)'itiOns 

1[.7 0.33 (;1)
8 

(if - 26;)
 

5. 15 11) 4.,H(tb)
 

(n L-33 f
 

2,9.1 0..49)(v)
 

iI' 

(t, i significant difrere.n - r 

fenmal, nates at opitimal 
th 'in t .I)je'te'l d to these 

tli );t raturtvs, she w ill ovilpow it for ;i significantly
'.
 

Vrneate(rwin l)(,rof tilnots;itt1 )()( thanil at 180(

'[il, - tI,ti it I l orta atit rilitt, from the'se results 

tvii to he' that at 12"C if ( iorgelce occurs, 
oil )ccutr, 


1.)"(! :jl Ciln 

nf) . iii and ivi)titiln ('an1 while at 

thoVe o Vil)+)SitiO)n hVtOxIN (t(d. It
 

th.rif)rt, u ar, that th, threshold templeraturti 
for le.gV-niitt ti o , inating, and oviplosilion lies 

Ii,tIf I 12"C(' andi 1 5 o(. Elarlii'r work oil 
hoh. t-nloratures for flight 1974)troshtoldh 	 (Aidley, 

uudieattd l;3o(4C is the threshold for fliglht initia

ti, mid1 it '(.m relasonable to suggest that the 

thru'',hohl ttonIl'-ritlrt, for egg-tuLIiration, matilng 

and )vil)o,ition is lb))ably similar. Experiments to 

d(t'rrminv, this could not he carried out due to 

lack of tim(,. 

The lack of ovipositiou of "unmated" females 
at 12°Ci suggests that egg-maturation is affected, 

a,s prc-ated fe1ales do oviposit at this tempera
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IitII i t tI, if! IIIimt]I n I 1 ,;itIj . , ,' n.j 'III..r I r,-i! - w m ing l:mi& o(f,] r rie) .lho 

,d,,-tr .l fil , lii,hir 	 ,.r i; Itt ( jic ,:tm ,d %itl lAS r,-igt,1& produced 4 
rai ,t,,,t , j ink ktl'; for gre'g riois and 5 for solitary. Tle 

iour hait.,k for gregariois ctorrespindled to four 
% u~.'- h. m , -,,, I1.1ill[, l ]) rotvti,,,, ( oI l kinds indictIn[llg that t~hfse tlmiy be 

,i,i"titjlil;t; !4r , .lrVa'C 	 C(tiiplvxt.. Sim ilarly lit five bandsv., T .	 i ly-'ijprot'irl 
from solitary larvai, also 'orrjsmndted to proteinS. ha lmullnjhimlk 
 agamin 1dic'atillg giycop~r,,tvi complexes. 

TIhe, Sudan Mhack Ii staining produv'ed four 
t-hit foc grigarious. ()f thewse four, three bands 

A,, ' fu It,.t,' c rre.' o dlhd to both protvin antd glycoprotein:hiuni atl.;,

oft ttiiii i 'in ittit l tvjj, fil Ij i thitd~,iintii atitg thtse ;u glycolypids in nature. 

,,',rl h,..Inl im bandl( No. 2 (!id notth, , :.,r,.dtrm u,,l h 	 l!owv,'i;r, irot take Ithe 
- r di1I IIuItgds this as heing glycoprotein,ht-ti ri:n itf, Ht.IvrYi, , r Sminarky hand No. 8 did notI roi, h'ttt) II take thl. PAS stain,

(i 't v mptr ;Il o j t sla ittjd w ith Sudan Blal k I in di atin g lip o p ro 

Fo<r tidilfuy ]arv'a,four hands appetared positive 
'I -.., th, I 1- j'iw'rt jd. with StitlItI Hila k ji sutggesling glycolipidl nature of 

r i'tl 'o,;t lht. ltt'vi,, tOwjh',.frij':t(,, lkiid Noi. 3 did not take Sldan
ll.o.molytitpi ,fo'.mh,-'hjtlrjj' 


v m. , h i etZ of
1, ,, " i'. . i,d :, - lpr , 	 th,v l rv a ,, im l ! l;i'k B{ -l.i ml silwg is t in g 	 its n at u~r e, to he 

Iro h''lll i tIldr ll h;I;p ollIl i i (. )r l,lp h t tl',,- .
 
p ittitt-,i . S it I\,-d i if I, ;t..ymph from
h l( ii ih 

'i r,I i t ,v.!t, n ',, ,it h ' ';tli i -,h.t- hm . ,iI ,i t.ijtiyciolprott'iti, 
' , di- k t is ire 1irItr,.f tj Tprori ( .lli ,


,'l.,'troph ,,-.ti+ v .1 'irrw
lit. 

t i~
ttn h., 	 and glycolipids, t lin O.,ln, fulles hrmn h.im,1ymph )I ,.,ditary and git-garious 

',i,!1 ;tiM 	 ') 11111, I h i .'.1m 
Ir ,i.lyvow thuf1--r I l ,g.[1 ;11 1 5 	 p <rfo'.. 


l. i';,t'rithl tt .itjpi t, piiv i ',i tt-, t o elpar N t i.of fractions-'l r. I , 1atitig ifI II,: IyIlioil lill d r s n t afi 1w!t".tt to%I[ 
- i' i ofi a, rt ilr lIi''t[IHIII.liw [ ffi'
m rqolplh;l t tr rl ril;htlo,h 	 GRrieitarEAItOUS SOLITARYr
 

ttp l-. I It mdrk , N, ,,v', 	 t l, i gl' it ein l poi% ttttnii r 'hrndia r s o 

inI.I.,C.'I ' Ai lht v. thnii tainrd t i hd
I .I ' Ii r r for itr m 

tpr ' ' ; t i il ti H 'jig) t
, ,i ,Ol h 't ltn n t owi,O Ci( Gl 	 i2Ia'cd if f ereni es 

t -d j197'12 r for 	 r5el ,'uij 11, (;,m'it ; , aitk O ti ii'd ai)o 


tulI' ,'ii arti i iiylmu -'i.itth ti Ivtu win ' frof. l on is lo lhiiitltSpcsic --

I75e mid for lititr i l tt itti ,rin udaii lric'k Bir k o a e f t f i )
 

IM ti 'rert . li) t ai
f9 irit ly.i i' I 

ais;lw.;ily lb lonI of riv't,, 'ath. 3 the overalli ildct ur of lectrophoretic
rem.-;'s-from the t~wo categories of larvav. It is seen 

( B ; .n i,.1-1
'I[ht. t;iu irvae banhur ts';iis, 	 l differences a tlhnt l arlingft ong he twoecate
for irotns .' l t apw art i Iiilt toa dark blakinik~. A1h .-1:rk 	 g ries of larvae exist foru their total proteins,tvr+.,,t m 	 ens ish ae olym ph from gregarious VIlycoprot w ell a s;glycolipids com position in 
lkirv;w,.%t, :.-pirithd Inlto '21 rprotem fractions while their haornolyniph. Tis forms an additional attri

s1t1'yirlhiii liro h;inoly ntehnse of hysiolofo itatitwo

3l'J w;.. r;IIr,I[ into 2G 


sft htay nutrtt iai differences the 
fr;i f i, Mli, rab-, riosof hirvile.mltorlim,ly Ntin,,d th;ind appeared attthe o)rivinfor 

I,+11mth r. .;lOw r,)Ivin' ' th,, I1 do% ;'onv t, it Mo1ulting and lDevelopmcnt of Atlricain Arinyworm 
V ihv ;ndlintinsti,]t., Ainhwl lknds vr+o v(-n for m+m odlV~l Spcis
vlit';rious lfost Pl;Int 

. ;:-,IIl-r i~~ro/b vmilp'tri-d t<)onely ,,m, for soditary* 
h mnrv.,Thp.,,!, ,in to, } he I n1iij 	 r p~rotein frond. ,1.(;. Yatrro 

Tht, in;it,r prr tbin kmmlk of v~ri-,yariclsIlarvale Outbreaks of lar'ati of the African Arrnyworm
h ad h,,w -,,v,.r, t h o w.r ,'o1ncn tra ti on fo~ pro t en S pmihop tera e m p a (\Walk. Iusually coin cid e vwith 
ils shwn hy t,, widti of the and. Furher, it l, germinalion ,f h,tlJwild and cultivated host 
-41'(,im,
:1) gr,,garious larvae the malljorprotj.in I.s plants;. This coilneidenc4' - of the occur-rence of 
corn[1,scd W*aitI+;t,two fractions, but appe+ar+'d as larvae w.ith tle abundant quantities of ten~der and 
.,Ivh protein, p~roblably (fue( to ntmise staining nutritious food is the e+sse:nce of the adaptation of 
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11I }1%ls I til li 1,.' , I f~i ] Irl tf~tl I r ; I ' II I r i.-a Ii f ] il 'r ' tl tli lI, ) r i i'* t t,,ut op Ifn I'.I.-r~ i 1 i I:. 11, 1I( .' nIIV 

w '! ,1 r I I t ;;:I, , I,,1 h I 1 
ri. il liltI(, dii, ;l lit li i I I Ili, ) , rn iii , ,,] -I', ,l i ; , iI t l 'I ' It' I till. t:,.-a d ca plJ tilh 

;lifttr lht,, r ,i , i ,l i fit, iltllt i''ir.-A . i oll11+'}irrm'A ; l ll + iikl l! i ( l-', 'I l f /llilc'ii)w o p ol 

v.'.it rain l +1 m .. , ,,t zI: ,. ., I~+, 111t,. I[,. . . ,ttl , - I w t,,,,+, m t il. 

liiF r i , ,ill. h , Iri,' , , I I filli A';F li! ' I '',lt. i II i't iDt !i i' ,. i' F ' ,r .t'tI-,,i)l 
ifi IIi t:!I . 11 ' ', iti .'l F FF rt I h 'FII-r,, I FII LvtlIt' l ht'l, f r il ta:.i t ipfr:t eUI , 

f ,i ta, I,I. ...tl ,i lt ll~ I+It~I~t h i t rji'l f MI h;Illl: i.ll, v i wri:- i h v;!l il ,l l(t v t 
i fIt I lIh - I ,%,l~I,,It I , -I, I1, li t i :hitI Int'-"f l ; I i I If I, iltIf f , Iih e f ',I 

F, 1 I lli I I , h .', ' . II P 11 t'11F.1nii, v Ai I ", I t7 .t 11111 )ltiii t 
I1fI, -Ii w- , ,:lI'i Ii li11 ' I A, i11 1 ilt- IIh tI1 1,r1'ol 

i'-, 9 it ,'7 i i57 el57e in7:f 
-t rlri , tI I: rI : I t. i Iif 1 liti t Ii iIl , r I 1hI I t I L! 1if I l 

i!l~l ;.1 ' ( IfII , 11,, , J1,i~ I', I !; 11 1 1;1., ili',d I," o 11! F I, 11 Iit tl.l',l It I- 'l:o-IaIt AI-)v. I2l;Z l ,,]:h flti.llx 

hi i t , , Ii, !', T ' ', m I Ii.cll .fill li tl- ; ' vf , ' IF.' 

'I. I' , It tiw I I, Ii -] I2.11 '5l' Id t . M F ) 

., "iii' r 1i2, rlil l I. t 2i li h ll r t lt It r Iv.rI FiF I j!t niI IJ!,II Ii
ti 1 I 'I i.II , I f , 

ill ti hi rl, i tp/'t,.ltI I , , , ) are 

Nu, it1t1 Il'l-,' I', 4 I It.'iIi-I111; I I I II IIIIt 'I 4 l1 r 11 

l21 ii , I; I1 !t .'.1(11, it II' I' -ri' ; ,, I t I , ' 2In ltx 

l ,, 1', , i','I, 1\ - i htmtII t 1h 2.i p1trahi i rs 

Nop ' .139-. i iitr i I II til tt9 d s2.i1,-i n 

P i" 1~h..m 987lr 15iIh, r lasn , t.{ ,c im , h ,"1lh 1; il -~r3 1 ra ' p~li 2,ii~11h 

l, Prlm.ilil " 1F 99 1 him W1Il~lritl, 1,liif lit 2 , G n19llG2 
(10) 

1
 

, l,'Plt' l 'r,1. .1,1 99 1 2 1177
 
Il. Iit,,ll, 7 1 39 9.M~7 2.12
 

:2.-5" ' It!1}If, 1, 11, t0 , ,1 t, 218 .999 2,.5 1,
;" I II 111 ins6~ , k
 
!; ti l tn / i th a pu F vr.r 2l .99-1 


IIi .1 r 111 .0031 r.t9 I1 7;II3x 
rt' yl nlr( f,I 1iri ,,,t h mii i tfl:19.5J l ,, .1,X S( l p adl i t: F 'heI , rI Inrtairl t1 II ti, llii ll 

11 , , , i . ., 2' 1 :'99 -1 .. '~., 

1 P11.1.'111,1,iM 17f 99!.1 2. 5 6 3
 
I'lli, itfil. 7 .1 "19) 99 7 2..509{.
 

:m~' c w~r:" I( I I ,/, ,/ - .2 9"96; IS
JI l I 11"' 2.,1 

11!l i!,' .21H 996~, 2. 1G5 

11. mal,'til l 179 '976i 2. 530l 

( ! ,,,I i~ 6t 17 i .9 69 2.16;7 
P' pht,,ailll 1;.170 999.'. 2 51IT 

(6)i Tihe rh n'l ,hJ ip 1,,'w c i... d P'lilct Ill'ut ill wtvni Ihromth %,imillirnulilbet (i't s tII1 sf1.. ilild s grmlip)% whitItl 

Number ,of ilnsta J,'r,.16-vr-imi 1 sl If:| ! Equa, j E, lllil 

5 211; .004I, 1 .9W:) v, - 3.3f15 ' 21f6x 
1; 76 .0031 9,;s 6 .397i .1713x 
'7 1 10l .003]2 990i " 215 ', 0x 

%Nboro-'ly il; theil.ogairithm ( 10) or the hetadreapsullf witt) (11) and x is the lairval instiar 
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Ti I)l( 5 
.41, dlj'lhrIa rcLtholiip lbet,~rot t,.Ltt anid dili CI~tv.r~ (lnt ihim~l W'tr l)i) 

'II ll|-rt Illr.. hit, I I lit itsIIIbvr (V r.,-, I I- D 
F 

Si 
and uilldity ,I mstir 1) ill lal histar (Imlin) 

I 1t( , ( it I 1 " - 1;t 1yH; 1. .9'1 4.2M 

fu 6 182 .98 . 12 
, , 6 178 977 406 

P..ma ,,ll o, . 7 1 .16 .962 .12 
I) MANlP*/t"l'Id"101, "7 1 17 .982 'l1 

.i. plS .1fdl 7 .1.19 979 .403 
25"C 70 H. I.. ,l , ,,, 5 .229 .990 .397 

/ Il , .23 .989 .398 

P, . " ;,mu F, 1) .227 98r. .388 
I k, 1i:, p ? 6 .187 996 .107 

,;. .d 1 7 .I19 )7 .391 
:t0°(: I6) it.11 ' ,li . i 5 .2 21 .999 .115 

22 1 .9 .:3 1-t 

Ii Lipui' ,ttIi', 5 .221 99.1 .388 
m''i"l~ lll 6 .181 98 . 16 

6 .187-;:, .96A8 

/iti, .1tt11. 6 .179 . 11.4 

{b t1he felamndll I '', ,-rc M)1 l;.id]illstalls ill potllim+wIi i, 11 wcn thrioughl .,iimlal 1111 ' Iun(A, inlstar 

Nu nt)vr iof ititar.. I.)- issmi.l (b) S. E. It
2 

Equation 

" ".,; .006 .990 y - 1.500 .226x 
G I 8:i )0.12 980 y - 1.561 + .183x 
7 001014 .980) y - 1.598 + .1,4x 

Wh'n y is the logarithm )f it( distancte h.ttwen the' frontal s i . and x if the larval instar.pI )( 1 1-1 

Tabh' 6 i'dtll h nD I ftcqucnI( ic% 1hr Athi Itivrr ind hilltcnyli i).lul.itions 

,uiuilcalsuih Wildth I llntl) Aii Iiv..r I.tl.nya DFSx 026 I min) Athi River Lukonya 

2.95 :1 00 7 1 1.9, 200 2 

2 11 2 90 37 2 1 h5 1 90 5 

2.75 2 .) 61 22 I.75 18) 17 3 
2.65 2 70 7 3 36 1 65 1 70 67 IO 
'2 55 2 1;0 75 102 .155 1G0 95 -13 
2 1 .'2 M 56 100 .. I 50 123 83 

2 "15 2 ,10 25 4t6 ! 3 .. 10 35 80 

2 2 
+
-. 2 30 10 -13 .25 1.30 10 73 

2 15 2 21) .4 13 I.15 I.120 I0 78 
2 0., 2 10 5 3.1 1W) I10 7 58 

95 200u 7 .17 .9)5 1.O0 2 56 
1 5 1 t0 .I .19 H5 .90 26 

7 .180 2 35 75 .HO 7 

1 5 1 71 12 65 .70 -

S I ill Il 55 .60 2 

1 l 

[.arvavi rar.d on star L)as. mtit and kikuvy grass 70', R.i.) hut wert though six instars at the 
wont through fivv ntars at hitgher tmpiraturs hiiihest temperature (30 0C and 60% R.11.). These' 
1251( ;ind 707 R.11 ;nid 30"(C and 60"; R.l.) oitservations suggest prefercnce for higher te'npera

biut. tl.tdtrwitt ;1 ixtrt t)tilt. at th, lovelr temper;i tures which is relate( to the host plant species on 
ture( IW)C and SO' 1?.11.). Similarly the larvae on whiv'h the insect is feeding. The larvae which go 
S. pli'iatilis vi-nt throui sivitt instars at lc wer through extra intars tend to have larger head 

' t,'iperatures i 18)( and SO'; R.1l . and 25o(C an capsules although the resulting pupae remain 
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ti t fori, lIy atIA l 

we rat three a h f iv, iii tar-, 
'lhe hahitUL-. diffe~r with r,,,t,I th i ,.v-riLty 

oef lt. DeJ+t. LuAor.tlug!iaiIII 

s ial r wIle itIa ,- ht [itrv -I 

t ll',en;it toa the 

.iarel~ r diff'f I vtair phy:;walJo,+ :.jee:iwa i ;and 

thew hah;i tirt 'Ih,. ,;aria ra:, ,tje. , h l er 

ellvitl ill eall tlidi.olel,U t hitII , rel. III,,. , ,iiir . 

at) eff 1At rirthe izi,(,ftit- ii',oltir ,t I ", 

the ;uh'.eriierit itr a.4 ;a, wll i, the raarrnbor rf 
instazr.-. It a InO,;r ;Lilrl_: at a ;iahl ;iz' it may 

grow frtiar to ata h ;, th thet neermlr! likrvt if Uie 
:oriition ]rrraipav#e,. If .w ,eoilafti(ori ; are, a'utintl 

O w,.nt),. ,Jtill ',IZ."Ia iV Ih' I aj)I!Il' l folr hy 

eerie- or two mlo-mrijea i+;ry iaratir,. 'lh' v;aria.tioni 

; :r ir Ia ir sizi as,hah[itJ;t.;h, e vari~atieea, l 

dleraoeitrtted ray i;ar':d Ipopuhatmira at Atha Iliwvr 

,id l,ki-ayi a hJaiblh. 6), Atth ltRiver hard plrty of 
",,( ,, itI!,. jr: ; ;I.Iat w t:;dryiri' kill.h.a heat:, 
[ hr,. w. th,, ;aiw.tt :;yaach.,ny (if larval rqrowth
 

it \thil tarh;m a:l Iaakrrny:i.
 

Illy,i'd,, :'Il .11aje d p.' diptera ,xvnipta (wi .).L
"Ill I+++, de]IVc'[<)[Ifiv("A, "I mpIII, 'j IIItI1
 

B. l'. (PL ,a ) a.1 

l'reli ma;ry ;th,-; nad . on dai .iarmirar;natin If 

tlt- atLe ref ,S;podopt-ra e'ce'e ptla (W k.) 1ot.lis 

lavi- rirWvei; Aig bid rl-ra m ;ta ;h; ailrraatrersa of 

It;er I:crlayrrrari e;tairrarx; ira thevir illtj'rrarl 

rctarioeuatitv arra]rion. rijaraaeurtiv- tsy.teraais. Thre 
deleveopjrit (.ffoulwrih; provide:; valualee iafojtna
tion about algeinhr frniale moias. 

einal:' rioth,; wc !nrdi;tCjed ir physiological 
r,;alira' * anrd Ia l-Vlrvti ora; w ere made, on ,11"w vellI;; 

and oo:y:ti; ahonra tire len gti;r of he ,jvarioh... 

At the of (inernerict- ri,:sLiraem mr;t U cells 

were uan(Iiffsrera Lir tU and the rr tio of !b(dy 
weight/forewintg,ihengtfh was at ib;maxinnum (IIIrage 

3.1 G 4.40 for 2(1 spe:irnns rear( art 25o(C). 
The follicle cevelopmrn r-c-ime raif! wiuhinli e 
nx t 12 hour.:. laiUr on, the rursa, crl; xeame 
riffvn-rrratlid and (x'cufiedl about half Lkr volumrim 
of tie follicle. lb rerwaaa no corP:;po'rditrg rapid 
thanly" in ia r-rraltie body weillit/forewing len, li. 

A mfarkd change in Ur ratio bx)dy weight/ 
forr wig hrrgUi o:curredl at 24 hours frrn- thre 
inar, of rnoUr n (range' 2.3!) 3.21rrrgerivr in 

120 !;pee:imrrrv:;I. It. wr; al:;o z):vrved that th( 
nr - oc:rupy abIout cpi ',era'raell,; a of the voluine 
oif Uhe fe llie lrrtmely 'firo;ihnmrption of 

Irrfoerrmrrtiona eautirred from ,,vay etlSertions 
t

v: twing a+rilhcea tee arrth colh ir tre field 

anr ni rv,' I Ue detera i ,nerage f- . +m liSor; . 

cohhec:tc'd inlight timlc; 
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',44ii:r' I .~ -'~ I4'fi?444 :44 4 ) 

fi t.-. '4thlitljs 4 u 1 0.611:1 oi1 4 ()vi-

44r i4,4i 14jIi-;i Ir 4 i- .pr i'i'it laftd atr Olt
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-paddockal~2 	 ~ ~ In generaion,- and alnew1 y.-mergmngan the secondI 
(c Suseptble "cattle would develop resstnce~ third generation, ,the nymphs from pa clockc 2 

from~~ expsur thebigest.totckremined 	 aI 

(d) Replacing the, hosts in11paddock: 2 withi~ ln'.thetfirstadultgeneraionmlsadeae
fresh sus eptiblcs at- itrvaflswould lead ;,f~o a~~rsgncntyin's'males audberwne 
to rap'id inr~ in tik umes paddocksJ and 2; although botliweIcre sig kicnIy" 

The exeifyfi~xt p~ede . coinig, to plans ('Pc 0. -,)igr' thAn!from p-addock Si ,By the 

tm arily rmoved'to thelaboratory for testing. we re hn h~s'f~i h A~l~l~~~~e 
TejPXt':pair, of catle ac Id,not be Introduced -others,, whch no longer differed from oneanotLher 

topdok2-utl.IWAgs on' account of as those in aiddcI ck1~became srnfcnl kalr 
uaratne iegulatins hat camne 16toforce, By ' Chlcr ea](following report) showed, thaLt' 

~~1and~3 ws 47o. elai~huik~y and 280C, survi al :of 
)2nearly exhausted, and 'imid-Se teiber it. was unfed adult tickwi "correlated with weight in 4 

nejicessary to~ remnove all the citler Azfinal' both sexes. Survival was also correlated wth A 
assessmeitof the tick populations started'at the ,sctital lengthsinice that correlates with Lweight,~ 
end4of November with the introduction of tliret! The scutal lengthL differences oixervedIn'',unfed' 
pairs of susceptfie cattle for 9 days. Monitoring ticks in. the present e 'xperiment, are directly Inter

~Vthe tickcs on the ground continued w!thoutLinterrup- pretable as differences In.potential survival time' 
togethe 2. 0 L~u n "wrof about, one third. Field conditions at Mugiiga

Altgeter300couts-ndsamples weetaken, >areas shown above for only a few hours per'day,
 
fi nd mc.re than 6300 ticks were~measured. The 'but reduced survival .,must be a ,contributory,,
 
results are still being analysed but none of the factor in the observed changes in numiber,~r
 
predictions has been disproved. The population In.all cases the nymphal test feeds on the cattle
 
changes are summaried in Table 1, ignoring the before exposure gave, results, comparable to those
 

fis:gen rton of, larvae, since they were the from susceptible rbilts, (Le. more ,than 8O'&
 
original initroodinction, Differences between popula. engorged with moan 'engorged 'wei t r
 
tions 1 ii'd 2 were not LexpectedI until Mid 7;than 8mg)'.After removal from thie paddocks','and' ~
 
'1980 uince the cattle had Identical tick experience re-testing, both 'the'4percentage" feeding 'and the'&
 
until~those ln~lpaddock 2 wvere, changed for the engorged weights were roughly .halved,"'hen ts
 
first time in 'March, at the time that the second feeds ,of adults n me Wr -oe result's
 

~generation of arvae emerged. Thereafter differences, sinillar' to those reported-,in theSeventh Annual,?
 
beganI t appa between the pop'ulations,' and ICJPEx'Report, were.,' obtaiid.,-iLal feedlig.

rtheslhae inicreased. 2After only; three' days suces was less than, 10o.:lhuh h~raot
 

.texposu~re the adult ticks counted on 'the ears oft the ~.~of adlssilfd aydtce r 'IaW l n
 
final ~itest cattle averaged 113, 6of1' andr 6iforiig'o

paddolck 1443 respectively, and forf thand
6poutos In ight{less 

~"The scuta of adults and nymphis were measurvod poeri
 

'voptically., In :the first,,generation of; nymnphs,~ Measurements -werea also made during"'these,

<'those from 'paddocks 1and 2 were. significantly tst'eeds of the daily chazieilengt.h,'of indivi ' 

"bigger than'those from paddock 3, but those fromn ,dually marked females,, in'oderto determine the 
1were not significantly. different from size ~range' the Iday'before,' the,,detaehed. This "" ',paddock'I 

"controls fed 'as' larvae ;on a susceptible rabbit., info-maition w~ill enble usto roaalyso th e field' 

Table 1. Somnned culicctions of (a) Larvae' and (b) Nymphs b~blank et draging from1 the vegeLt ion,, each inptta 
u"' ~ 	 being the mean 'of 10 standardised runs on the same' ad, (c)listimated fttl numibecrs of'(echra~e:ti'ds pcr
 

hoit, dcriveci fromitmonthly half-body samnpics on both cattic irveach'paddock;'i n number of-sawipling ~
 
occasions ~' 4
 

Paddock No,: '~
 

Generatlon Instar Period'; n~' ' 1' 2 .:
 

2 Larvae 4', ar. 80--1ui.80 '9 '378 441, ''17,~' 

3 Larvae Aug. $0NV. 80. J'' '1294 i "<9 >0 

S(b) ~ 
Nymphs ~' Dec. 79-JIsan., ,' " 29''"~ 

-2 

1 
Nymphs ~ May 80--Sep. 80 > '7 , 1"10, K 

cL '~ 1,2k 8~ Nym~phsj , ,Qt80-Nov. 80 7" 	 82 

1~~~~44 Fem"-ales Jan 80Jr. 0 	 4 489 3 

2'pernles 	 ," -Sep, 80 1 13 02 2 

- '5 4 
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It .' irt 

f I. .. r, IF; a it I It) j I: 1Wl1W I I I F f (if i i ij I r ,i, tkit t h1ust 

I . .,*, K ' 1 )1 pr po !.loa r i m, di l lot,:,:III' ; fitF F i n(FFI va ny f'? 

FIIFF to~i AFi it I,, .,,TiT;1 I! . Ii . I' ' . lF ;' rF < I IF. r tftAik 'y t 

Pl '1'1'11F'Fghai' JAF'F, 

I( 1It 'I: I; Iro'rFIII I , I )Fj1 F-j -' )r 

h*i if * ' ~pt I I , I F iTr- I;I I) t r- 11 li; lj 11 11 (:r.j.f;,i1 Under-

I )FF1' t'll A'Ill t'F -i, :0 It1 h t j u vv 

!,!Ili oF . ln tF' TY 1, .jk o fF1f 1i v p 

!! , F;,T I'.IF;., 1,. I I t rfi IF tT I U !t9 *j FIFF 1 1~ .'Fl oTn,I 

Ili tilt, d I n i F 0 Y 1FF ,i I "" ' I !-FT. i FFTI IFFITF r 
' iFF-; 'FF1d !t,l 'I-IF' Tl'LFT lis 

iI 'a I j L1 1iI I (I I v.Fiw f, 1, oiltFK ',' F. ; I FII K ' 

r :11dFid wli hIF' ki ill ih. rI V f-, T IF;, r vFT fo~TIF111 nff~i d 
TFI ' II' dF w on Fwv ;F ' ,Fqi 'l'''T' F rll; ,,Itt4 ,,Iilst 

'1F , F IF' I .' r, IF ii'., iF' I r, IFI , ' *FF ''F ;IFtF I i tijFF' F[FF~ 

'. -I rF . r: IF I*[FFtt rI. iF i'FF i I- I.'F- - rI l~ ''!;-fIF-! toF lost'tIFtF' 

F-Ir,Iw 1-IF '' FF 'F I' F~ ;~ 1-%tl al-' tht.reI !Fo1tI VV1.fFF~Tn 
* i 'IFFF1Fi F 'll F!ir F~h ;' -. '1 !, .I~ 1 'tIF , Ii'' I..-F! F F FF1.: thilli FFFoft' 1111 ithl 

; ! . ., ,o liI !IIi F - r i iii ; 1tt in o r- i i 

Ilt ! h .I r ~ t I t v-i, , !! it", - "'-rii:Iv -I It 

/ I~ !I . : it 1 1 t a 
IFw , i ,t i o ,f ,(ti t j ,, i l ,h c 

D* A 

II -IF!( ;.I,1 I i FLii,.,III pp,i;hB' I , AtFFItInFg w eI.CwiFIF.\F'.C to 431 P"1 1I.Fy- I -4 and1 90-' 



Iives!.ock Ticks Research 

'L .4..II ' 

4 I I 

2' ;i rl.aitii I , aiidu t t:. f 'I2: zrvivi il '. r!1I , pp w u'. 

'IhI ltrC1111.1tIV: fctLt, of ho',t re.i.4aII- or . 'Ithi, [rxeriwg surviving vach foede , the weigotif 

apprldctlatu'; 	 of t.ie thi'rrg;i trik:; of each int;ar and the per
'ritLge Imojltn1' :uccr:;fnIlly wert, recorded. 
All i~tgrginl ticks; and 8'. weri urainllinud at 
H"',. ll arril 8 "(r , of! 	 - Rd 2 3 1 production 

•J. W 	 (;hlr, 1l.1 (No.',orl, N1 F. (CJrin tli':11rr i l-orlj.,ld fvrnalv.:; wi:: wtwIeighed olr tdi tenth (Lay 
;ajLjr till sLart of moil:ation: any :dlitional 

, wr, w, gi,,d ,io day 18. 'Iaking the weiglht 
tRhpephrll.u; 	 lppeindwiuldlu; larva., Ilymnph% of :I :;ingle eg :; 0.04h1g, Ul:e irnler of (%ph 

whIL, pqo.;I ie dlra OriginalirWl e wnro. fl-d .1r all til, f-Ighlt , rr tl par 1,0)1) I:-rime waa; calhtlald(l. 
,',r Ihtrr atIoIrI-, Of rir :,Laat i:ril waiv hlo L. talk. Pr l minary reulIL; uiln, twLo pairm of c:atle of 

:;1 li ,t jt.k frety 1-loli b--r in naltu1re. (CAlht, v'lryrin; df-gri-e:; of r,:isitri t ar, given it 'lalble 2. 
,,f %;y ;rI, r.. fIlIk r,-'it.;arci4. r j:,aI a:; It;'7 and I(6H wi-re 2/, year old Zlm catJe from 
Owi' h,';f.o . whil,,L, for conve;-riu'i , r;lbuit.; Mhit:j with IS 41ontir;; of :atura Lick exper nei. 
.ir; ., A.Ih, rf', 'i hol. 'TIhey :!I0wa( ;I ;ta;Ily hevel of resisLmnce, aid d 

'r, 	 'id 1 1% if A ' t larva;e r:;ipe,"ivl:y. M207 and 

M2 I lhnad b n. ,ix , .- in ;, field :'xprilrent to 

; I. o l, t o l ,V. ,'att.J ;it fa'al fni, llrvae, vyonih; for mrif4fi; U)orl) anidnlalhlts 4 prior 
1tjpaln[.,,'t . II& }lLtche:; 6,00" U t~i. prea'. Iexp.rinrfint. 'When larvaeof 12,0) te were 

larvf, wr,' apphi'd n ,ar lxag;a to re;Lanrnit ,:atte applierd diy were very resjaiiant., allowing bI's 
wjl wtj%,' rabhit.. 'I lle followmrit firinig :;':her' ULhnl P to f('. Ilowver, when nyifphs aad 

, llwed 	 aduIil; wire f-fi i onl 1ina kitf r their rna.;t:llr:f 

I 1,i.t 
(. 	 hlr ll, llra lli O ., ,L liiI . 
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seme tOhalve wane. Rdce g prdci n onhy aIp Iingigh .t rn e all the' ti~ 
encoun~tered in the lite:yce eseilynrltn wr ape vr month and' ths founalv"Iffmtrs'iuced'perc il weretotef7n ft7h7 applied torbis'ofe i re o~ttago fedinedc d eio-the ticks and reduced~Jth~eir vailijly.',~
percentage multing~adl f~ae~e'nte. t n~~ eSarly to ,draw any cocQusIUI; aboutgiI e ~a cumulative -1 dtonoi 'dLu ' a6n I ve~reltjro btaned 

Survival of )?hipicephals apedcuau in h 'v 
field ~(Ta'b e3) if over 1%,ofthe icks stimated to be 

,pr esent in the plots was collected, duringi flagging, 
1). . Puyuaat any one time,:Th results shown in Figs-3 and 4 a oninatonof demonstrate survival 'atterns as-measured by theThis long term experiment isacniuto f nmes fav'tcs of-lstages samrpled' inwork reported in the ICIPE Seventh Annual phases I and fl.-'The larveand' nymph :were very

,,Report (1979) and has now~been running for active soon after they hatched or: moulted, bu t 
indcatd sme dul by the eighth week the number dropped consider.Eairlier reports idctdthat sm adlR, ably (Fig 34 and Table 3). Isolated larvae ~were1appendiculatus may survive in the field for about still'-being picked~up between- weeks 181." 27
~,two years, but: the immatures (lairvae and *nymphs) -when they 'finally ,disuppeared_ Although' they
fuvvor. a much shorter period.- Since. these nubro ypspicked, up was intiallyih~
 

~ early reports were based only on observations, a they'fell'to very low numbers between~ weeks 20 
 "" ~jdetailed- study is now being mrade- on survival 39 and <then -disappeared,' Adults also sho0wedk 
S(Iongevlty), viability, and behaviour of R. appendi their highest activity so on after rlase but conti 

'i' culatus in theK field at the Veterinary Research nued for at least 60 weeks.'Activity did not increase X:Department, KARI, NlugUga. licks from the In the rainy seasolns,
2~laboratory colony at Muguga were released three For Phasu 11 (Fig 4 ard'iTable 3) the results were
 
jN times: In 4phase I in September 1979, phase 11 very similar to thoie in phaisejIThe larvae and'-in. Febru'ary, 1980, 
 and phase III invJuly, 1980. nymphs showed a high level of activity on fe 

Cuntled 'batches of1 engorged larvae, and nymphs, release. The, larvae, 4howover,m ere, mnostly' deiad-'almiost at~thel point of 'mouilting,-'and weighed by- 'week -8,i although. occasional s'pecimens. wereeggs almost-at the'point of hatching, were' released picked up~until ,week 27, Very-ilow numnbers, of4 
,~Into.. onemetre dlameter field plots and -allowed nyps~ jcieu owe 7and sltdf
 

to-comploto development In-tile field. Grou~ps of specimen. conitiod :to be picked. up. until at least
 ,''known ,nuinhers, of similar ticks -were put in tick- week 40. Aduts' were only ~olieed in' very ,low
proof nylon mesh tubes (26cm- x 2cm) and4 bags numbers tliroighot

(5cm x 2cm),- The, tubes were- placed upright in The results of the monthly samrpling sugagested
 

, the' vegetation in som~e of the plots: The bags were similar patters f surival to those indica~ted'.by 1 
Sput under natural cover at soil level., weekly sampling.. The larvae in' phase Isuirived for~ 

" The plots containiing the free, ticks were divided aI-amaximum of 5 months (Table 3)'cmpared with ~ Introus,thee amped eekymonthly and 27.weeks for those under weekly samp~ling,,Nine-ponce, every four months, 'The~ last group was to nmonths survival. corresponded well with 30:wilcks
'"'Kelude the 'possibility 'that thee weekly 'and survival for nymnph 8 sampled once prmoth and " 

-Table~3. Survivald~ata for icks nroduced into ciiclc'~ed plots Oil the~r~'t~ Speber17'n'Fb r 
1980, and then recovered byjsampling; -, ccumulated perccg 'recovered, b- time iterval t1 last "" reccovery, c times after release when there was peak ativity. Results in bracketire incon)rIiplcas ticks4 , 

STick a 
Weekly 

1)
Sampling Montihly Sampli'ng '" 4 -i nthly Sampinigi~:~4C ab 'c 1a, 4 ' b '-c~q' ,0irniar %, weekcs 2weeks W, months months % 'i months' months" 

Larvae 69,1 27 1 -13 37.3 '5 1,-3 2,3 4 4~ 
- N"'ymphs 67.2 39 . -22 35.4 9 41 6 17 8
 

-' Adults (28.1) (60) 3-,38, (8,3) 
 (14)" 4,10,13 .02) ~(12)' -- 4' 

'KV''42 2 ~ 'Phase 1I (February:18 - November 980)4 '2 2,- -

Lava 44, 
 6 2 . 271 . 

(uis '10(4) 1nj813,3) -i',4 - o s 4 (9) (0,8 ( ) 
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I ,:tv't fromvrl, S one ,'olony to, anothir 'Ih': hi.gh gland activity may he relate:d to their trail

v.'or2 r.rteLi, hre dllfled to determine wheUirr laying be.haviour diuring foraging. The oh:;eived
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and human trypanjcwm is during 1980. Chief 
theere (1)ejtn bndI gptsetse habitat,

chateie by proppessive replacement oftsfete-
fr4 poemland by Acacia wodland lin the floor of 

he valley, anzd .colonisatfn by tsese6f i coi-
ferou 	 plantaton s~tarted in 1965,on the easter 

pouldn 	 f h Gm Reseve in th 'contra f
tevleasa result'. of ani-ocigmaue, 

-- n--().-cnidcral- nerekse-n human t~ 
menaoud he perpery ofthe'Reserve., 

2 2:oul o dyamc 
dynamics,

Montbly~sampling of flies,. using blconical 
K" Ltrapi Is,being cazried out to st~udy the, dynamics

of popidatbons in-relation to climate, vegetation.
"J:ndfood supply. The theme' of this main long 

term 'wor autmeytodrv models of popu-
ylatin ne aua 	and under control conditions., 

or comparative purposes three localities are under
invesigation: a classical habitat of dense thicket.in the middle of the valley, an atypical -habitat 
afforded b~y coniferous ,plantation; and Acacia

~woodland, : stuated Intermediatoly. Vlnr thicket
and. woodland, inside the. Game Reserve, there is 
an abundant game population. The coniferous
plantation is partly inside, partly outsi'de the
Reserve, being bisdted fby a, boundary; fence,
The sampling area is located on the outside. Here
hosts are-much fewer in number. The~main para.
meters used to:Kdetect, population, change aire
relativ6 ,densi ty, asesse~d in terms of L~c e 
trap pr day, and aduilt mortality asafici~ton ofufJvLhe< age stricture of thie (female) popuilation, 
determined by ovarian, dissection. -' 

~''~On 'the fbasisof little more thiijiA2 months' 

vley 'wall (2) an Inrasn the wianiai'cjwit hbttypect. a usbuck feeds 

poua n,4 observations It is too'early. yet~to detect trends )no serf ous samplingbias. From'ovarianinLj'OPY~itoi change, Some complications have m 	 dissection,
~ arsen, moreover, due to the occurrence of chance

factos---peraing during the sampling interval. 
~Thse'result'. in ephem~eral fluctuations inte
~number of, flies caught,~, which obscur,.unider-

~~lying trends,:In population'i chainge-'Such chance,
~fac irsn.vudo sudden~changes~in"weather (rain) 

~.grass fires, and: transient -- eeti 'f, ot~animals, is 
eii~
the.,majority :of- trap-caught, -flies ham&

th'Vappearance of being hungry (exact nutritional,b_' 	 statiis needs -to be 'determined by fat and h~aernatin, 
a-n~alysia), about: 0.5%- are' actually engorged oncapiur, or -show, signs ,o having a~substantial 
quantity 'of undigested blood, in the gut, From-
these~ blood meal samples arei collected for sero. 
logica ndenlfc, tion to deeAn 'hs -rferecs and 'availablilty, Identifications from X400 

blo el ncbe'acs far, and the results 

-~ 
1 ~ ntoactounthek a1~ igh 

percenta~ge 48%) 3Ai'ich could only be classified as 
unn tfled bov d. 'Other bovid sourcs'inciledo 
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dule (IOt,,roan. (2wr n rei~dbuck (%)
13*~to 4 were <takerfrom suids bhued 

~an togi), a-nd the 'eafdr(7)fo aplus 	 unidentfied prrio priatI nne 
lat~r' yf jihfg G.ltpallidipes. Theire 

isenal trerpsi in pttp1 

eemoecmo thl~i et, Ula wodand,~in 
whh prsrnby'rtsthe habta prfence
 

n parny~
 
onIcueIpl oribi, Nateribk<~anbarte. 

l~n. ddliton to populaton tudiesby rotine 
-rpuItioy rark/release/ecapure experi

mernts have been, carried out in ArelatWvely 'Isolated 
section of conifer plantatlon, to esimtepinci
pally, population size, The. data also yielded infor.
niation on population s tructure n" l eai~
 
whichi-further enab~led deductions to~~md

concerning ,biases .In catr'h
trap compostion.~ 
Similar estimates ;of population~sz weeotie
from 	 calculations derived, basically 'fromLincolnlndqx mothc ls. In a c'atchen are of pprxima- 
tely 39 hectares th~e an p v'lafo-ies''f non
tenoral males'and, Iernales were '10,46T,,,± 5710)

and-15,297' (: 41'epc!y h iiae

totUt fly densi ty, incl uding tenerUS asl 1000 per

hectare. Variability-aiout, mean etfimates was
largely on account, of~changes in Iie aalblity of
flies for~captur wldich reflected.'chI~ Pge'in; their
hungercycle' Changes inl recapture ateftoiiowing
mark/release suggested a three dayjifi'ltervilL
ord b~hpxs lex ;and tenerail/ n tneral 

compo4sition- oea r~lp captures-weVre in~ similar 
t btiin n h nfi' 

population'etrined on~thel basis of estimated 
ugsig tha t b~oical traps suffer 

ofeales wa6s 49 days and 
,the maximuim age;255idays, andjtr~rntle average

nubr.frua~hc col a -'Pcdcdi 

ddcd-ht.tepppIU.ltin'-a nastea tte 
The menaeomls'ddcdfo Vn ry
ias,128 rdays The ae ogviyo eae.
b	xplainite tliij n n ae n female
 
ouaio izsfor oulto
 
ou 'D~vu~l~ ametim atit~ obta~ lcied~atrbt: on4 

pregnaincy b showivd Aiat Caturewere defi.
;-- dent in femiiales carynpa tird stage larv Other-, 

- is'theo' icical trai v~b pre~ttv
 
- c t64e -in.~ tirms of femae strticture; A
abrtlon "rato~t2.8%, d'etected, findicating
that'tils "ontibte lttl~e tooverall mortality in
 
dite poplation.~~~f~
 

Arepea expmntwa crried out'inthe 'ami
 area one ,year later,ui n'a ore sophisticatod
 
approach to population'etimation Jlys
 

Other sampi ng method 
Foliolng a,repor 'onpreli nary observat ons,1_," 

on ~iehsuccessful,. use"of'water. traps for, am Phi1ng 



a "T, 

tso ,ise4Ic la, ntilwscredout in d~ie 

beUe osml . otdps ac coprsn 

-,dffeen~' olure , ate tas eu i w o.i 

onaleratay, n h cnte feah rop The 

mcnifdwere aleso red Ou oivsiae 
posibl olfctohryutdJ atrinyof lhw mohemcuar 
wet compoundslrty G. 4Usin ao rpallexpes. 

>hiinica tas, aefts ammla mitetaooano of 
r aw(m1atn/h ;tlm5 inr~ngaxrae5t S u 

(dxpaetrin a rr e eegrif.ointiban effective-
m and ofylerit~v enlfmntlysf 

*-~redu~tngthets l(Id fromi -thcanyun ohernicia 
teyptdsoiialy forWea :ra Suchr fl ing 
ratin ata fve ai isegree rate (l'ofl patie 

out toun the 

inexsieadevrnetlysae *ns

(daethen) iave: b tos a~oifejactV, 

of 

Styiostimasis i(nget frica, tuhi. mesthod~ 

aroBundsremenm ieehe reYond boi Valleiy
expentrictvhin slepine redn(Sryelmiar. tl 

bee caried Kn thy rlaiv 
eries of difeen culur Cosrestotdwt 

Thtd of aspects of the population biology,94 

ppulaio dyniamics, reproductive stra. 
tos and 'genera! ecology,~ of, G7Iossina pallidip' 

Lon the south Kenya coast has continued. 

"~~~rtlien uL 'Muhiaka, 1Shimba" Hills Natio ,nal 

-a~houli was ,cWe'aed4 of tscee hai~btatthelater 
arud My18 ard'lsrain~edisconti-'; 
nued.-. ccasional vuits have also been nade to a 
,diDanuifam t ' adYM'~alea :i2rt near the
Th I~ d Ioty and populatInhd.-

from ao 
3_,geometricsimen prrppr4 y rd 

'In rl. lmd~abolopon ratesonr 
assessed frozm eaminat 0,'heoyaries of en2 

fies froum trap samlsIi , ny ats44PcIN t~he work-

tos noe 'in 'previous ICIPE Annual'lReportY 
By, theend of.190coinuou monthly obser-

vain n populatonfltait~lion gn Otriscal 
'uikatt20 t hi 

atMl mb Hil3nm r -iie 

4' 

perod at Ukunda and Dian .Ths daamn 

lie cI~at bealready 

syc rn beova!en th stdmocltesat nuh" 

dirences.~be fro te~ must' e ofna 

Uud andltii th twSh~eia Hlsdrdpendienlylnd 
extrees of desifkthoerfdf arsun v 
raedtrith fo h e Le oiaIo 

h-etweites. Ths obevtos niaeta le
h ratofwhc ~ar tiln aget Is relat&po 

popultiv on r eraignd enetyan
t.an in'iealewhnfIthsty 

ereng~ peetd~nFgrduaif~ 
Flomcoxrlinaiy nayi'h 

the of'ivapp 

res ielno~hn tepp 

aras 

po pulatta~ iond' 
the 

to sices 
:,adde ealir whe iti ntedcieaafo 

the corlto ewe ouaincag n 

~9

'''''' 

-i, II.10o.6"ch11C()o C, [CsQlidJLpon 
eservfe and, Uki'iida 'Veterinary Research -station~ i to .rcla'tjvcsurvi'vaI(j).-iiidicatdc(I by9'the"~7rclitc 

~ ofpnpt~osamplcs f~om Miihak.,,
 
4Tf;?cthah > 
 4 

1 . "~ _~'cthmnthg~ 
.~944 

~{47 
:c2 i~rjrduct~cve hibs,' 12+3+5+67' 

W~hilsti apemsl that, populatio fuctuaos; , 
can blarge1li cxplained. onii'Uie-bRiisis' 

motait at'the pupa tgNchsno 
ben 'nvest~ead~fn~l;eire, r 
Me I,s,4wch -dre nosamp fY- 16t1 

fledso~s0effinlyle 
off'andsrolnie Uplatota 

o, 

l 
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0 IlI. MIN 27,7 112 )i2 'j I202'; 
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WIll 1INt 'A'I.I 

,

I 6I':V,.1N l 3 :6 28,27' ,) .I6. 1 

+€'ifjr iat
uI,,,hllnt 
 I,,wil filly devlopedt similar to tlhat isulily prevailing from the huiohreathint4 h.l 'rihij ,irii (oif f'mile, wilh ,.lptv ni-all trap without screen attachnents, in thattvrio wa,+ hivi-;t Ili 2)o,) l20ov mitt trip j 1 I, there is a peak in the middle age group, (categoriesi 6lw.s ii the 0 Rtok 1ini1 f -i' ). ", 3, and ,1instvad of '0' an] '1'). The o 11ev/min'Ll.2 presetit,; r.' t'thio- elts diri-'t r tad a similar lak and a deficienv in groups
val<'i]. .\h i t )20to 25'; of ;illti- (. ]iiit/dp*"that l,ii 'l thl ( '6v V' aoll '1min traipetv n-dr.lit,ill tHw, llowtever, Mihvi the spef,,d v.as reducl(ed to 35 
',thier nm v..tw,' tr;an uh A i i propoiirtin f Itiv/mi ( tiring the seon l seris of observations


1i,.l ft that .li-ilr th .10 an l :2 i,v i tiui l, '0' i;ito.g rV shot uip,providing two liaks. TheIrp did ,) xilit :lnding illthe, iine 'ilt-'rii! 20 t,tin with interval, gave Iht, he-stslope
-triight'. 80'; if fli-,that itith-rl the ()I-vln vtwitsrvi ; ri- '0' had dhe- ti-pi largest nutbler followedtrapifirstlin dhed i(tin bli,tin iitis-, liti,red aro undl }ly vretip I aiitd 2 i-ti-. Itwould seiem that teneral
aild tlh-i.,velitiallY W1tt Inl, (
iI ! tal' flis nii to trapisI aut;il optimlur revo

huition sii'd provided that fly-flap of'lTe age the effectstruttir, of femali.-; is t'sreseinl in Fig. sc-reeins is suspendiediJ for a short time.Ohservations
5 l' distribution fron the 0) Itev!min trip . on these ex: lnrinvilte ,are i-ontiltiling. 
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PHYSIOLOGICAL 

( ; I .m t t' Kcmhnmmfit ;,l , ti ,' I,.ieso, ,,-i 

I.A. "W (W-ti,,M. a y;.'lurnor, ; (Jdindo, (;.P a 
and E. ;kv aro 

Mola otmi li ier.. 'hwl'h alpp tr to the mitki(in 
'y i.~sIlack sj,mtt , ,r,,firtt tniint(t en the,v.intr:l 

ahtonml:mal f C. lmthmhlp s from thof 

2 nd SERIES 

0 Rev/min 

0 1 2 3 4 5 6 7 
+4n .4q ,4n +4n 

20 Rev/min interrupted 

0 1 2 3 4 5 6 7 
+4n +r4 +4n4 +4n 

35 Rev/min 

0 1 2 3 4 5 6 7 
+4n +4r) 4n 4n 

AGE CATEGORIES 

,\"alliy. Sirvry. have tihseu(juvttly s;hown 
tl.s; to ine fpr;>,,,t t in ill t;itsi Sjmcivs it) Kenuiya 
M . ialltIiiptr G;. .siv'ytt'ritt, G. mttttti, G. 
fmu pcs, t id .hngip;!ni;), andls (;,hr,ipalpis 
in Amlpop ulations of thvs, spmissampld so far,t 
from areas widely atart.. No previous mitention 
of sti;wh lesion is found itn thte literature. The 

rtevalemcet le(thsions rang;i- wiielv-frona 3 to 72',-
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(o': .Ii III( ccciti i ( ch,' x%-w'. Lt lhnd pi, I. 1 ill, II ii , ciii) ( r grcci
 

ll I 	 ,'l -i i',- livl,, )i U thick 

liiif,.Ntxii'i. I i cr I - , i11 . 0));I - t Iy,]I 
if 'r,, II +i , r- : t{< I'll! , + (' dIn ir ( t I l l! 1 ) jillinl. 

ii.rh .L i s

1i.,'iiP hiilil li pi 2 0 , 

fIIt'rit'II tir i i ii 	 il t % I-r" w','i ei.I y Ow' trnra 

,'rcc
.i . m r,III, !lit . l lcI . In 1iiTic.c. c t ri', 

l!r', .I.- I I I 1 . ! iri ', i,r, il% itr ,. -p,I c1 
,tluh,', il l II, , op*,," %i'v I hilt cllqi i ','iFiHii /tl ' 2,,' cii ll/ 2 01( cl ii~l,;lr.tti l ro h, d thl.

.ii, ii ,..'m,,-i iiifiI it 12 7 m ti 2t5.0i jim thick 
, ir r)l , l'.K',l d-' 11 ,! I -h.' , i',,,d iwlw, ti N l. It iy i'll,i..
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'xi~t.-;l .. c'',., a ,, ." :-,i.->iiil l 'xc ]' ,,ici[raq - v.,r, .. i ,! . >i I~r., ci xiiicf i ii. t lrfc.'uc, 
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x', clf'I" i-! , '!f I!, *c, ii,Iiii,'c'xI.'i, i\i1, ii', l .' r!,cii'-I c t.i ' I i . ch'utro' 

,lI,- " Iif ',i fl li;' i.Ii, x i- ,ixui ,ip 0 " ii;i I ;md ;I 'holdri i t,was 
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Ml If
at! ;iiout IJP II.; 1 (iI IIII. 1h,- stilw ir i -ill (C . . .N vI')'le ;ilIld .A. ,\ Ii i;1"O,,,l 	 .
 

fliid ,- Ih-,,,ir,-d IIII' to'lhi- . Iir 'r/fix .,(:,.
t'h
tt~il~i'! l it1 )..') %I ,il mtlll cilc(dvktIvh hutl r a<ytr% h,Il i,l- ofi lfcc'liow. T"1 , brI'lio fromn 

.

f,,r I filr i1tI'V( h -fi~lxaill , do.it, I 1'; prlli ry ai~lliv ilm ac h ili% heenlli ll dhw 	 ",i e culture!d 

I ,mllilm h./ \ , -- inh inl itcitr'oIli foriP 'y.rl iw!r ;tiii]' t ouriph ohlralolry'; pirioJd of ovr onie 
',;''r,' iditllll tala~ rdl lpri(m-thlri yvilr. '/I tptr-po, of till, follhowing4 experilnitiL9.(Ill*' I~ 	 he 

.0',,';"
, '.I,'
 

1:ig 1 3: ,AdiI 1 ,.11 1 t~I ; I hLI , ,ri,,,m ,Iri . thI InI thItvlt1, r.,I r .|x t i i IIy t~Itv tard.,, 8 1 .f g4r 	 a itc i% o~vvre I 
I,,,,t - iI . ,,,!,,,I..,..1.,h l,.,111c i-.Il(Iih.r,,w .. l lu F,.,VuIIId lr pM CL t t'I )arv iihow: d F~i., n. 
iIri,l k ,,'., ,p,.r -1,,i hL.C. t I,P l ' d > l*l I t.i,_uhliil I(Ct) is. Ih 	 ' l , , f-1RI.IIld.,ch,,iidriniv 
.IpN,. i..td i,.it1 rlhi ik{t rrnl ,l;K[iic t <p i, 6;;,0(10t (11li1,phis.nith*I 
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h0; lgM
 

II,.I 169 0,3 2 )2 ()00H 

N.F1961 0,1 18hII 1 0.0789 

li p !,9 lil 0.720)1 0.237) 

IIIN F 11994 p(4 . 0 28 4) .I 191 

IIINI. 9141 .,lih n 0 1. h 0 .5H I 

IIl ,F11 hnl ll ttl ili l li Ill IFl.-tkld " ad vl lt 1(*",il)ll~t,/llit(" llilil,.h"), 

+ 
I IIN i. .illi hi ilil llll lji ill r,l ... ,ii+ ll inf--(ctmnl fii till,- hiI1 I ii;t ofl pa i il lnia' ft~rm m etal y¢]ic forms~l~ 

l1 + I(Iiit l l w nniv jm i w illfil 

\"Ilol,,.k Il , A ntli i ll )il 't i fiht, M tvl~li tli .ilitl l,)i Fo~llilt,-,It f~"I) Illli t',c ll 

?ll~t'l I M''1.IM ! r . e'i 999)+gr() (ion lI))m ,.nsluh.iit ( tclls, 

A NTIIIOI Y TIITERII 

A NTUIMMIi lg!( Ig( 

.4444144444444'4.44'441444'4444444..444 1,4444)' 44444144444'4444674 

I I IN FV 911 1 lh+ i 1i )ll! .53 ;t.~ ()i 

Itl., 999i( piilm)l 1J 1) '17 0).12ll66 

Ill, 1!~ ! l(,,, .I 0, 1722E1169 0) 3IfII,) 

IIINI 96 0J 149 0,0623;I0!{ (7 
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+l l,,i ill lli l.. ~ 1 i ,l', + 1 + i" i n ili ic"i+1
iil1c % , 1 -,I ll- , ' l i .11*h p h ll 
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Tsetse Rtstnrch 

Antib dy I'mi'rllof 

ANTIBIOYT ANTIBODY Ill El ANTIG EN 

IgG lgMN 
IIF .819 2.17 Met;cyclb' 

I iF .8H75 .771 Bltlu %Itrear 

IIIN F .117 .258 M'tacvch. 

I[IN F ..5 2.18 11H lil 1ri;il 

rfi ,Antigen --- EATRO Il.l . i, 999 grown ismowsph.silic (1,l.N - Metlaiyclic. 

EAI'tOj I', / ru-'i '9(9 at first p,.ak i)f JIraits.ln; gtiwBi tia rat. - llodstrea.in 

Ite~st if , n as, f..r T~hh, , 

When reacted against the nwitacycri horng.e-
nate antigenis, antibodie.. fornwdt with wipmtl. 

to the rlt yiclir frms (tll)noistraste<I a hihr 
antilby titer than antibtodies formed by Ito, 
first peak of infection. 'Ilis differenc in the 
ailtil Itliclt'y couldi ho, ;ri Indircationro a chalvo 
from lilt- tif-zt 'yclic form to theiblodistream fosrm. 

'Ihe a Itholli)gi(llat, of El..V'I]'() TbI hrtssi' 99I9 

gr++iwnl ini ]tppa cells: gavw' highcr antilibfv liltvr .
 

Which part sf tl i m,ri'ii;snis titer, :irr tlltlo 
prsi-ctivi, atiti) di..,, islw to lot Inv igalltttilld. 

Ins irihir toi stterminth antigenic i fHit -tbihity 
thio mvtci'ycit( form.,; grown,'r its vultur, that w lre 
used to ,ski the, antilodic., til antibody 
titr iby i,,- of ELIS\I (if antigi-n.- from different 
I+,liodS Of Cullt;:,v tl(1ln, '.s anly~lNzed ((1,-tallvd M 

Tabhl I1 ). No significant differ,,ns in a5iti;.,,-nic' 
titir aft,,r ;m applroximate ose year period, 

,th ,,-.ii da y, 2:39 25S to dav.s ; S0 722) was 
oil,. i'si, li,,gfiting tha th. ni ,tss'yci-j fisricforl. 
grown ill iirtOts tri- i a stalle anti-oj siiltur 
g'llic Statt'. 

A iiinpal'. n im.ssn it .i h1,oil)tA is, itv I lJ(s I 

AG(I. (W.' ANTIIEN 

dav, 23H, 25 

day 680 722 

hn1utimOspl ItCt iVT Stt(di.S o)Il ti l Mctatsyclic
I otml of1"rylpano~soml b~rut, brucei 

MC. Pw l \ ;urad -A. Alimo 

()It' lz;ijsr fl,,Mtlr l, tIit , charact,iristic oif 
lrI'yivipia) {oirnui 1 tht i trylpanosomal inrtlstL
noi -iit{,wout)ld; protction ;aion t aniy hietero

d,rii sir .Jsis'lsw Il5 trir[, osf (op)lete 
lum l' pri )0tri-tlo ()r (-%'iil irs tj rsl iof inrreased(t 

pr-i.atent period (lime i -twi-ii challenge)4i and 
infectiion) or Iowe+r(d [)aras.iti'lia. 

Irevious results in Z'.irlssiit shoiwed that sSubs
cellular fraction, "f'ration 3" of Th. rhodsietst,
('otlhl induct, imn tiunop~roAtvctiot across strains 

andspi.ciessi ofi trypanoson.s ((. PIwell and L.T. 
M;tlhala, M'ri. ,1. Zanli;,, 1978 12,f, Ill) !T-9), 

lurthe-r t', thi-. fiidmr, %%i,asWsayed til anti
boiys irst ro ti friormed 1y this fraction from 
Hit, IrouscIycli forms of I.bi. hrtuct grown in Litro 
tio coltinuous clttlri. Tahlef 12 shows tlat the 

5 1ijI)96 ,y 2 3s tt .801 
, 2"9 d.1 v 722 

ANTIMMllsY TfIEII 

hg(; hgM 

0.3(0 0.0 9 

0.25 0.08 

Antibody I1F 1969 (day 238 -259) and (Way 5h-- 722) in O.D. 1.105 mu)lng prit,,in/ml. 

Rest .if egf i a' it,In 'r s , 

6r8 
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'Iset~;e Hoisearrh 

Aimb-k i:,x if, II- I timinni I'olecui~ uri' biir Cill, o b tyTiirIM tl o o -n 1)t i 

AN! MhOl)' ANTlIODIY TURIEI 

11gU IgM 

If 19t 432142 0.090H 
IF19 W)166t0 10162 

H w I72u I 0237 1 
OA III. 0.2739) 

I 1 1/'b 999 growir (If lbivji iik 

If 99 (4 15IM7 112116 

111' 9919 0 98111) 0 352H 

11 lqw 06 J IMi 0.1722 

IN?196.) M)5 (h.141) 

mI 4mg fill1;1 ) 109 11 prw"r' 

ILA I H ) 1 1",, IP0;f I !',o, II " I II . ilcli 

j II.iAi I()I lu I' IF ,19 rr i' [ It h r ft.o IIIa(11%o ''oI i.m r t ls 

!"1 itX rVJ'i-.t IdI%1Ivi kbeq~ t ne to ihiiolpe 

hi, ii,,,mcit II 9 Iw tha .'' ily rti, wci 

IhXI!AH~ 
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MiLIC(ALI 1 R RLISIAR(: I PRO GRAMME 

Dr. It. Stihra, I197 i :\.W.R. .Murai, 

N'rrf,.,.,,r .1.I'i..* (1 )vectoir, wichi 'all tii',Jii '' trollodi except flytilt, 

Ittwartih Staff Thlis ;41( i lt. ni IItlYproviiivni *rgee of .1-

I)r. A.W .It, %Ift'' 11977) Ser ior Itesearvli iialairm: ioi Kitci .\Iri i miieriii Ii, iirJgiii 

F r it In t t'lliI ' ';' ' I th gue tio,r na 

SIit, .I I I.t ii i ti rkI tMJ Ii- i ri~I I.II~ vt -(uI-reI,II it f. ' ''ii pr(j(,c it%hic 

I Irlii ~ 17 S RvMJc lt'iI, t1irJ1tIn I~di (iicfill;Iitil I I~~i tiik l ig.-oht..4 

IJr i P i kiji I97.SJ iPrii~tf~,tr llt-:r'h it 'd, ieitt<lv l ipo ti [ l Ir old Iw~itr edge wail 

.\I J .\t.NiitrJI lJ: ~ Ni -:t ii- ';I i)r c,I'iitijiI Iv a hi rr twint factorh goin0h ia 
.\h-I ..\i )eli-t  -,t il- ; I- f( riii ti- n Iwiiit io -i ondiitii-s
XiSt \lt J I , i&iitt iiiiihih.tig 
 i tli'r ll I oav iih.wtggt o i te dalk
 
%r I Itilii,;ii I I117S) J thee *r I 11~~i .iiili itfll -- iiiitliiiltilled Mio ito i 'igt.i ofX. hoI1.J.iJiiii IIlJ Iiir h it iiliito lJat f- l,- troediniiiei [heli-d tralmsqav
I r .1 iti, JI I97sIj ;lijiin 'r o j' rch to oie : hy fciitll.a ,m d w .re g hl 

iiiiii, I 1 i 1i I : I I INrn Ieo'we- o i urfaur. dy.I sr(. o'dshnnto 

M I I'tln '6b;'''I la A 'I 'Il .. aet on ai %v'a ar -n t.~ which is
%i ri-w I N i-,'r a ~ili['I 'IwIilved o I( -iII t i n .,q io s )%-t tq a i 

lI%t ' IIi !17S J 1 1i1j - 1:itIri, l'-'-s, [i i v rii,irhl-i',ii r Thesv dilam hiritav an
'iivroni'-i I'i~ Ii oitatitii fni g., pa tilt-igiirn; 6(18to ofwa 

M'JJm , u ,I u mi i l I f fl ll l m i l-h d k ,- i n e c p i n o 



Mr,,'0 Vc'<tor,; l'e'ar'h 

,t)Z w+ I l;fk dflhclt' 111 huc-n( Itll~l+"h w (" ll+l'! '+ tItiod! O I'l M ):U "v -ry J'IJ';I, } gf-llo)w'tra

,. . r lint i r't rifii h hilat;,lwrji od citv I ,I I ' ,V:;i . t "vi I I' lilt l 
' ,, 	 he %,V;IJj,r1S.ferlIdI hx,, ': ., , I p ) 1'1 	 -I>, w ! I i ?)I4w) iiiiw n I;It ,t! litrt.ko't l? ,' 11Iy' ,I H t rii 

, , , 


Iwlil l" It It II-I,, I I , I II 1 :1 L Il l ' tl y l )IIh , I t) III I- IIIL, rI I I t I o() ),',.;

r 


ill'If\ i. ;0l l I YI, t , ' 

IIaII,I II !:I ',+ I i : i11111 I+I, tItio I ; i III(II- if dtI ;is 11111);1-I 	 iI ' t,.,II It tilt !If , t atI+)rL I' iittv 

o',11,),11 loll ! 1 1t,ontr,Inm,~l,', v i X Ii t :s) i );k,)it-r, l t rmcn pr(p k, i d tie
 

t , thai ii l -c f t. t lli
. 

. ,t F iit
i t , ii . ' Il , hl ih ;
rtiyth I iit .I I lII. , tI,. 

, 

th, h + i lI I- ('I I t i ) itl in or v,.hich kill mu1 , ti d vh i',l i l (lisat h r I I, , , n Ii h% I 	 <

rllttltoi 'hiI!) , t-Ih - ,h I ' . w(r-,t,Il Iy I ,I; I I :,i ,t t r ti1l1- III I ,,ra uIr, it I'I I Il If+ ( r I): II,h IhIilvy i~il i 

.
'Ihf-'-, ilt: d d 1, t , i %h III,! iwti:)I;)I";,ollillll, %,,,w 11'.1 l' l' wn 

' v ,tt ylcdilllof.1 4ill;v i 'r lr' 
'Ile I I , lit t ihyi' A 11i4N l ally 

w . i t f -, r i 

se'**w hilIsll tiveith tiuIrh e la alaillh s t ll 

v iaXUlui. l i(h' ,i , lpridilt is often 

n a 

dii i"t I rit tie 3s 
oJr 41.1 I!ly~liir. lairValt l,'Valatlld illu,
O'rseTilihi,,,, t" fall ililc iO)tlI rd 

I,;iihiit-Od 


aa)(aratitieofir lo .is. ti . [F Onifilty ai r(nt 

'vhyl ht):Iiher thanliIil aiult i c tiraedviltins
 

100 .	 l lii)tilwi'Ct ( ,l tll.'o Showa rw., 	 , Sp lp.) 


f hrtiii aotericinl____________ ill)olil . lliisv he ia' ater levels 

ihal
rise, with li nni faanlod ile margo 

iethir ir t inserted iet ([N Mvi.rgtlat 	 o ; are po plant
0 , 	 ,ictS. ,tL HIt n)'nlll , hlwi'0)in0,adlts withiniS; " ,-. 

o l .I . , a f('w%,'t kS, h t ,u 110 11i t h o~rrain lth ese a d l ts. 1,', t I' ir 

i.. ailli y ig,
 
,,0 "i tlvs h r diitiv, red cin ed nsittstiacthe
 

! wore .I+rnan-.nt wateris. Then, until water levels
 

"c-llill 	 .pat10 lativlns el trsIn 

+tmd~nlnplh,; rclwitiar, p~redlation pressure~~~~~~riso( 	 apm,:il 

lF F <i, f of in 
SfIi F-~i t ;~Imta, i t iris hl,iv, vr i that it is tit:notollec id 

I F l~.2 	 anl. hae,:i rtlig, I. ifficult r

iin 	 m adults ,l illh I 	ttht1rthan thit v hiCh forage in thi 

ii. 	 n(.pho in , tit .atelrtnicro liitat;inetoryI, sh a 
24 , ligata far laro 	 i 2 2.6 2 ' ")> t ln r l ret i ansufficiontly to silhow 

W.AN r[MpErAU, orIPPLC,,IrN Vill ht-thwr ou not doth themnpotntial prey and 

ur,,lt ,U fi ulatitiils ti!nirely rslponrtding, 

dire tly ir indir tiv,toi t co lioin factor,
 
iou n; r,, tI,, if ,I u ria a o that ill(-
w ih,-I-, in!,,,'l i tI infall. lhav(y vertheless foun final 

,I u~i) - r; I m~ ,iiilu<,AaIi )l~hmoini is if onsid{iralN longeri Fir, nilt itma,,i ta 	 larvltinsltar 

i; l PI l -:I.l te.I ln tillha of any of the an,ml lh' ',rIi'. cIb, Ilii a tioo that 	 r aing 
pirk'iwi . i; ,, ;1",.I'i iI),uirs, ouf ii 1tavF F,'urthermnore, laboratoryl', 	 oi-

i l ul d t ie d nito {it , r a Iit 	 lit iti t y s m ( l 
....iiiv , 5', ,e I',. i. h ,, -i, of 

thlar,.ili~ll . .. i,,, ' vies emlan a dotlhlir'. .! IhIr),,in it, i,itfth slighthitard larval (hvelop

i o, ,,b ge t,iithusI~.ui', .1wa,,te , h s .iL,ut itv' Z lilt'ir ithlr tt direct bonit potentially 

uli~i~tiiu,~tr d t~i,,<i,,Il-,; non i'- i- nirly. -I, l redaot h ffic('larva. Idhw ier, not.,1id.. 

, of onl pre-IMUlMa or I)Lpal'h effectl Itl~t'Ml((tid's 

rint fron . Xfl eri et(talresults. 
W rk ott l iil l l i; hnl, irpriIdolI ; . 'rt% m ortlilityw aasap 

,,at r
ii,".F 	 tefatded
t.c ira.tifur ,h tifrIw '1 fri';h i ' iwa,hiv to occur i situations oW 
;tti ,ld,,;[,hir-,t.dit!w (If til,+jf':,;mhi(¢ mod(hrat(oly ai.fval when/ the declineJ I11n s;twc(ii-, loJw dtnwity, 

(',, x lf, r md m p ;m a nl i mt r s . iT rs-t o)p upl ed
l,, ..m orm )idtih O wuA; d ii ,- tn h e)( o f Ith nsta )a c(c om par wi th 

rrl tlyIniLIur:,,iI 	 S 3rIs to i lnpthIln u - l, 1:1,1 hy .1.lit, rl' ito decline o I ths has ciata n overall
 
i Iiaverageof approxia ely 7-to1(. Such a rate
W' al mi ,(a th o - of I I. ,. pw ; ocli c o)u p~ e sim le predlaty', Ov~ , , ;l,(i(- of d n e{ ld b v ex la i nldIby t io n
 

fadil Lt 5-57';. , Ii vi!' inlst~r an(] of the
;rki-n alhov, 'lhui,(HI;'ilinvof g(ls o(fthe_Iting ,li duration 

in 	 ,;ii lilt% Ii- Liit s b thehidt dir-,,' iito l ' l;i hn irg r perha ing wsie d notaks as u !,l;
,Iberk,,tit w r vli no, -,' i rond (.i) t)
til'ii by In-l-id+d liltI i ,li;ritt ill., field low this larval o is;t, prIy.l (ilver, rot densities 

mitr ol li il ciionditi s u Itil,ill Ilii r d,cli averages :Atsome 2 -fold, suggistiig that
 

~rof,*1y1,, ,.mvidI a c!rowdling facto)r mlay lit,
difftrv.li~il-,p,,( ,,-it-w'ific' 	 responsible. Whate!ver
 
nmrtality armm;uW fr(,: toi it 


tilt- alme %%watir kv.wth fill hrake, onl adult lprodtIiton exists at or just
 

a{dtilt 	 , ,:€.,iv,(:I" ,ll Ilh,c"ltlSt, kcabundantly chvar that it very ipower
wll notl -r u~t, 

atictl;re h(fOr( Vt which do 

f) ro+tml!:r ;ind( h$ fied this 
Stillll',{C(ntlllll,til)MItLIli(' p iiil tfli- tile p)uI A-,rge, we not pat 

tio)iby nwa, mlontll,mrllvf un(h-r-4~and. To solve p~roblem remains ouir 

x!(rl t~l)ll(,l
anid Lathoritory 'nt.ThI' lnmnol highest ipriority. 
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, 
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Itt , )I f- iI , )If'. .- liv i , tt t,-,tIii.~() p ue 

to- 111 -1th1t, 14t> + filr, 111*,vll -.1r-~ :i ty Nthepl~b, 
]p +. 1i ] t+if , f I "I i retlait l ) ;"I t.,'h2 . W ;+ w atie 

+ r ; (I 
Il;; tilt,' t t he )z+w cI, w o f: fi ;IN ovB'EO rl itc<It L : ( rno 

,' l'edl .Ill vill=igi. !<,utwp,'ll 'st+'fr,n n1h+) 

+ 


d'f 2 ) L:iIvw : wh %%+l} ]'Jl (Jf lte ';;ts,,W #-it, runl t'h 


11,111I,.50 1 ', O+f th4'-;ohli lI'0 t l,t'Co HCI+< lIIsfi 1l ,n Iti( 

(), ,, ) 2.-5, 5', 110, 2(0, 10} and+( 80 pro' a,!tt 

to 

,41,;t (1 ablh- w ere'~tw i.'tle'r I ) 
+t;I!,,( I;tFVt%+ n W ] hatch o-dae, 

litI,I I)y .,11 o w "ils f,.,'l::hes 
+ 
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+ 
i 	 nc,,+r,,,',,.ita dilh',i+;it h.moldlh., 	 I lji+l, .,d p m'b , lo+.h Il d ic',lic.il ,.lt, II ",,I. 

RIAMS 'EIR LITH E 

SAL.'T 	 I"(50 +d.\.'mum vol' for full 

h~~~~~ ~ ~ ~ . I'(J .,i'Z ,tuIic l)rId-II.5:0 
SiumII I Wli :12.5 20J) 

ll hl)NI+ gi'l ui c l d . 13.1-_) 	 1.9)o 0 

C.11'.,.,ill . h rld ,, 	 '1I 0 10i0' 
,i ) 	 t '4' 'It~l 41)2 4440)(, 

, .,',,idml'i 	 ,Iph . 122 0 240,4 
:"[) 0;44 241.0 

:" ,,hm n ,' riim 1-,. 12 1) 1-.5) 

olwi:,'.,. l, 
v4,. 	 I1, 1 ,)I f r :"o,, . j, <air+, wki r,, left to 'iitlar a1ll ir's T eratic than thos of( fresh water 

,',))U l~l,'tW " ,i ,+ 't : I'+,t I thI ),, . 

All Ow , r',' I I I ('-50) t'st er)f l()t an l l i jr i)itii (y'yv( s )f A m. In 'rus were more 

, .l l , tilt),+ . N I 11) 1 fl 

' ( it , I ,Iis l ,,f A l I'' +IIr 

it I'-u 11. Io '' 

' q 11,rI .i' I 

; 'i4Ill,'Ih 	 " iir' ; l1 ;I t 1 1 ,h t 4Ill ' 

, II . I ilu 4 'Ail"i ,''rl: Ii., l l. 

I w'; l lw l'ltl A 
*u,"'-.. I c1 ' 1.2')Wt't.'t114441.-11044. l4 I' orIIV 

!ti"u" .I JIc't ,.', d t.i44fli"" 
I 1.J.It 

. . ..  
1ci,tl.l Il i '.I, i 	 il ..... 1 (.f fr.... r . 

M' 	 %,lul,.rn/i"'x 

ikl .1 htt'4 1' 
1 

,11.4'*,1))M ;iri4 ;lit (] 1)i4411 w atr) l' 

41 ': I I I In tiltil h I v.i rt. freildtl .'r-dI 1,Ww .- I -(r 

. i Jh f 1 1), 111d 'I, t. , i .11oK(IN44 ) S . 1.r i g 
n 'kt wt'1;.4( l",, rI r t utr 2844 muiy 14S l. T I O;tvher t 

I t' 
r-'+ J 

,
? 

! 4I 1 
), '} ; .I +lw a v -m 

IIII I I;)) f il-
"otl + ., 

11-1 ili i t,'1)i t1kLi art I v ;( 
. ! .+ I : ,( + > )I ,......olll . . 

r r 
. .. .. . .. .. 

r 
... 

1. , 	 ll )[11ill"IIIl ? ;J) (F tll I lr,mri jim l,, m,~I ,+'-.<)(N d++'ntv %the'num be~r 
if ,,'<,'+ 4nl 1)44)144 ' l('tei''t1 '4 - 92 fr full I . ht)mr('a ,, 1 t .hh aonsidtral d.)tt' Ii itw'( i IrhatI v, 

r %,d-,;dth 1t t,,h r,ii -, 1t,t Iri .Iott<), lr(-,+, w alor '111(, .,tvt nw,l sl popu[) laion l~ l Jilfll)o W M'+l,signifi
.1 i:+- ,l+',+,. 'v+ r c do~+)m lm t +'ran ly o'xoplhavi(' W1 O.01 ald ill a toltal of 1,4,334/m ,' ,;+]:t 

,rod ~ ~ )"+-+' .5,l~I,,,f,,rT'th , ..I ', I!(lum"., .sI f,.nla]'. All. i;om billf, .. 1 co(llected ill 66 ftull nigh~t 
:+.-.t,,i cat,'hv,, GO.2.Z'; w,,-r,, rught lhitinV ,outdoors. In 

Ilo iltllur . ' ' A..): m,.rs. utml.( r, athe 14-Vo., th pulati of f,} va.wrr Ani. l'tm bi',i ,,f 

iro, ,r, ir:,dii;ill .i),twi-,t March ;uid May 1979 was- s*,inifwautly,'tlailld ;t p+.oai.: lw+t.,.eil ;10+) 1()ur, an~d 0)10f) 4,i1dl)p)ha;gw ( I1 0.01]) 'In~d out o~f 2,28 .1 f(rmaies 
ip,,ur, :md I , r('~r r:k> ()600( hours ('()]hcted il ! ',1 :! night v'atchvs,. :Ii av( ra (: ofthi-, a,', 
I F'I :. -, ). [ii- h) ii , jlittlrrn, o)f fre.sh valvr Aii I, -. 'i'"; wenre allght ihitlll m dhoors,. A\ reversed 
i:(r'w /;tl 

' 
(Ii +Jt+ ) .l ,', hwd .to.-vjwr sh I, thal >,ituation wvith ".ijmil'm tly' exce::(ssive. htLing occurr

[+f ,;rAn m +'l+ ttm, .and ',, two( mil:<u d(por.L +ing outlooi O (J' P[ 0.0 ) wa;s observed( inl ,JvgO 

(II,' h)vt~,,,n 220I0 h,)mir; and 2:00( hir,., tOw othor hitw(,et July and ()ctol)er ] 979. IDuring this 
",,t, 1 ,)tr and 0100 hwirs. 'Illh(, pea;k pe(riod till- proportion biting outdoo)rs averaged2. IM), 

itf 	 01I. Indoor III t tlV !-ych, +,<,):urrodh(,twoon 69.2 for 6 Full night catchs in whic~h a total of 
()0)houir! and 0)200 ho)ur.i. (Av(,rall, till, outdoo(r 799 femtiales ;','(re colhl(ctvd. 
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I'tl .I ,', , I t I I I,1t11 
a hl v. 'k Lf i .,11d i l i' t; thtif H ! I ' ,,f I ,, 

I'.l . l~. I.lit ., lu, 1-(] , ,i , I..b r, . I , 

lI I. ,I d I I41 I1 *.< 

I I I I4 I' I4... ;1 1~t I ItI I I 14444 I4 1 

t444444 .(*1.5';' 

1,) 11 i I-it hil1him{, I- ' " ti(.,l(0 i' , ((.Ifl, ill 

)h ili,l!4,4 "I"?.' l11441l.4". If , 1141 iI 4l w 

If'I, I r I rI" II ,1(1 . I 4 I;' .I' I I i I J. I 

rII 

Pr,,i il(IIi , I,',I .4 1 , , , ,I r -4, p,4,1 

%-.,r,, 1'; '2 ' 1; , 7I r , v'' 

.d 1 
.4'l ll r, h I,, , I : I . I of i ! ,4m i'h I 

41 I 11!, 1I I, jI t 11,11:t44 I ,L,,1IIil d,1 , l . 1' I 

h',. ,!4Ito'44 ,,' till. ; 4.4",' 1 .l I,. It ,: 

,4, 4l 
I{K1.4'l. i'i l'4, ','4- , A IIj 

I Io1f11.1t (II 1"1j, Il.',lk . ,I1t, ph II I, , 
fl 4 ' 4ltl1,4 ,' 

II 13 144,11.4. .(' 44 , 'I 1. 1 11 .',
441-'41l,144'41 t , .(4 r( It..'..,,.r,'rI !'(l;,' *. I ' , I , I4 I,. 

t ,,,r4 .4414444.,4,[, .1 t , 4,4bh .. , 4I% , ,. I-' I , ,r4111 

144 14 441 ". ;;,r1 6,, 1t, l, )tll . , , 4'I h ,'4 I44.- 1r4 iii,w. 'r(41r'dI 

ill ; ,' li,,ml ,fd '. 'r h ,.,. I , illv I1r I. 
1'11 iw D 1 ',',,'l',',; ill I ''A, flll} Il{Jll III.1 , 

.h.i,., Ihli t", . .. I'(ldl i hd. + ;II'Ll I a[ l ,Iox 
,1w) .r 1,',4 I1,1141 r(4114," t 4li.l 1)r 1 I tl,5,-l 

l1' I4r 4,I%: ,.14 ;11,?t 611, 1:11 1111 1441' tI4I 4 

it- ,tt,[' ' " am' .4 I4,f44l.11l 144-!41.,'.r,-II It 

I,,;. + 

114 ' S'4 l I 'l 1'4'I4 ( II lU 14'' 
'] h . 111 t r e'qt t t'+qltd,t +, ~t l t~a , dl( ' l ox'. c ftl v( lt ' 

.'tl~,+ Ill 1:7t had} ,ho ',n, thoth ill till-
I( 4,i '(vr f It 't, 11that (' 1) 4tttt4r t4t,! I'll 'r 

[¢.'w.a"fittt.+ ;-v,' %- I r I ,; III rol il fik'r' 

tkm ;II 
+ 

I,+ 11:1IL11i t , t~' I mtllaltll"''lo. m 
ft hr,.,,,Im(1, I da', .1 v. , , r l y (' 

citr ,'tv., .I t,+m l ;I]ill In ItiI t(+I 
'Ili'1 %. rl: , rr ,. ,( ti aill I S() hll /1. '4i/44, .
 

I].1 , ,' ,.,'k if r, 41'. 4l;4,i. t )I C4 ) , '4.\
1 
c!;. !it ., II." ( m 411',,,4' it4 l niil h'v.'I wa. :144,'r Itk 
I r.'41l .' .1 1 1'44' (( I14' M4114If 4 it itl, 'II))14 


'1f .'r. i .( t (444 I i &, ,.ceIl4(114%%111i 4h (.4(1(1.. 

III't 1,'144qt '- , ;': (1111z ' /il ,'l t4t ;Nos Ill tl'l
•.,ll jt ', 4!',' . ,' : ' 1'(- '[ li4t '/4. .4

' 4((rihut.t1n 

od m', ctl.t: Ill .,m ic hi-crm v~ lac<'' <' ) ld ill-

#-x l];ihird 6%,' ,) li ' (- V'F ah[pt-( , (if hitmliatl 
I41d!i4i% i ,-ly ti. IIItill ,.' tll 1tI I 414.1i1I4)I l. (luct 

p '. " i .. ,11 (r itainimg ( 4 IIf,;144cm 

- I 11( '1 Rakit'[ 1,-' I(I.d(- 1v II, IIrn114, t '4 In 

20. kin n.14ltI .I' tha. . tr+a till.Il 14 (( 2 

IlllotqllotJ"p''" ar,, intIv.li ltrmn, ,where 
ti! ll, '4 4 v1.' ta h, pr 'vido,th %%ith :4ui ahl4t,,r 4n 


('41(tt I, ;, fo ,r 4)r,,,.4('Itg ', (.i ( 4)P-1., 1
tt lh lV, 

(4 r.d .1 \(4 y I 9 1. 'p. iltl qt(,'144 '44(14 4C,1111u. r' (' 

Ct"WICIIl q prt,imitlnafl popll~iiti dytiatrn,: wevre 

-.;tud 1 i J,' mu,itormly the. admli prodo-lt'ioln of two 
latrinv+s ial)tlt 10)0 Ill from ,'a;",i otfi'r Il ;I smlall 
villat lo.at o ' t ' e of a hill. 'Ih444(;tll'do had 

1, ,z built, at dliffirvnt hlvt.ls mid thus xvri r'lli,(d 
"upp);'r" and "lov;ir" :)rv,thinv plitc'v. Ea,-h of thvn 

(, I,. I ! Ir; I. . ,1 
l~~ld III, J li, %.', .!- ,, t L-,,. 

' I Iv, ( . . . ,dvr 1',, . 
) l it , I1 lii I , lricl,
 

i , 1,t, ,ill rv ,- I- ,r;i%I, t ho.J a l, -, i v.,+ I%t f ()I r
 

11 m i. I1444(1441544 I IIt ha', cryr. ;I4'.,I tkw. 3 

l~1I,'1( I4 244 11 41 4I41II :II Mi.I1 I . I I. I )I I III t II 

I, w4. 1. 4r.' 41 U', , II. 44'! %%.''w.'r4' 4II I ~ 114 ,II 4r%,(,( I 

t 4 I l11'll'4]i-Idv h;4t -441(I4llif'rllf ,. :i . im , 

lr. il' .- lp.( .414l ,t pIIt lirc l nl, 41111.11i';civ '' qul ir4 

l I'llt a i llt 1141- .4'I 4,4 4rt, ij'. , I I I4I;iI( 

~l~Iu l f f I.( n" I 111 II I ; tI f I- tt,i, otIp,,vIIJ Ir I IIIto a her
 
L41ll1114; ' t il e l th i ara. 'I 14. 4!.p,( i1'' w ork
 

parl nml444 l. irnv.' ; , (d1 ;I 4 (4 mol l adtult I41os

1trI l I h 1144 -;I rh , 1 i I4I+i- I',I,,kIl I'lNyI)r. 

.\.%k.(. \l 'r'w. 

t11'. on(4 41, ' Livi' No(. 2 ,ttrI-d i N11vi-m'4l)4.r,'l 
I 9I I(I, ' i.)u1 (. ' . a''4 1,'. 4]4' .' .J44'4'44'. 14
 

41 11'. 1' I'I 444114 11444~. N 1 4414
 
I%% IIn g- t ra ditIiom ltir4 . 1,.llI1 r 4 4', .A4.' 

Iii .'.4.4 , 44"i ' 4' 11.'' r lat1im .. Somel'm il44,i 

<,l th. ' 4'1 4'4 44u to4,f i'4#1', fro.mI,. r t.d 

1 1y-. ., tj4l t illit 11z" it 1, ;11 11114' h .4'.' 'i4 , 
(-lh', %l poureD Jin otli +'ld v i fl, Iit i h ,'ala d tth(

Laltr!ll-. Io '.t~ w ith1 a llY c.ollstlitl a|llioullt
<I(d I Ih t n ' 1 fr 1 ' (hat ip rposo- , 'h is.trg ),.par:. 

Il~ h ,s 114 h l it( o.rl-I41'44'4'4,,ItIIII4 ' 1v ('I i i d w J44!4441' g oun 
%%1I4I %%111 m at lat r44 ,at44r ott i4 a'm' 41'i 41'.'igupper i 

v,1hich v, t ;I (-( ll Tll , rw,ults+ of 
exI wli l iellt w ,.l ;11.,(1 1444, ' it1oril g f 1I4,%%'y 

iI )I.t lc , t(I. thIk 
11-4,4l 


oi'lImc''' 41l('.444144444. 

Rot,' lt o f ' h o~t i t h i - ,, itu d w', ;I li , h oVwl ill [ i wr ti 

TwhImier iro-i-ding4 Iola-,' started tO Ir)tWLICII (.R. 

(litn ,it .,;usciata.i Vl tlhl- Ill o+f .Nlal. , at few+"weetks
 
;fter .th1 fir ,) I h avy ra ins. A' s + ill w
. W1414 of f,'1 iv4 

of rain14,(,the1,4 hevirning of ' iIs flooded th/at A\iu 

tuppi-r thre.,-dl g p)lat', whirr(- ('.1 quinqpifasc'ialus
4,; 14, 4'/11I;4'I(the4 first sp-. ies t r(c4 rdh, d.n Peak 

calh} - of th i. sp,'cies+ Ii hoth breeding p~la,,'s 
or411','tl hi sa.e day tow,ards t (-till of 

Al l . 4 .. t ( I114' ra hh. Ii 'ltiIsh'lr(,I n I. ((Is o f 

( ', 4-r4'.' %','(r, t ' u 1a1brci(s . -5(/44i14(4I'at4 (..t 14w.m 
ri14d i h ' hi- pl4 t44s. 'h'll(- bls;ecerth 4ding 

tn 11 4441
4'41f ( 4 t 4b,,ti ll- I 44(. reding1 p clli du1ring 

tit(- pr-tcedi V, 2 nI i s (4ll- ' torilycann4(4 satisfa 

.xp'xlaie'd. Both sp cies.1; sh 'rodthi( tv,'o hri v lingf
 

pla(u.es ffr .I few voks afte+r which ;it inrl(rois 

)f' ( '. c'tno'!' ; Wwas lS Cilcomp|lied( by a short 
(h ( follow Ow' disa1ppearance of,'r4'creas4, (,d by 

p. (I q 1t4 i4tns by41)i- b!).n1114r. I JntilI'(l4(1 it III ( 

till, of' d t4r.1'nt s to i lo4wer bre-edtill- introduction th 

plare1 i early No14m(1r, C. pro''inerets 

rdulction ro-mned(( very high.
( '. '. li u44fsc'iats adul , densi tics are1 q 

41 . il i 4d 14 s 4 numbe4 r o1f mlaes((4444444xpr4ss G the andsor 

'. '5, Icautght 1),r hiouse. Tll peak density ob (r

wed inl Junm, c'ould he explained by3 the rising 
wat,,r t,;Llbh, ill some1+ la~rines at till (-tll[ of May, 
as obsvrve,(Ii the lower breeding placo,,. Num[)ers
pr'44ahly di-crllt).( d Ill lly be(tate of inadequate. 

rainm; Iin Athri, and consequent lowering of tihe 
water tablo. The second wave of rains which 

75
 



• &,
 

'2tK
 

0
 

L-O-,,, Co 
2 0 ., i . i0 0, 01l, ,
 ll'll 

F 1 - - -C 0 1- NO D C 

//
 

It, it. ~ 

ig (,. t) I( l~ t - i22oric(ilIl t(2Vtc i. 1) 2W4ihfd)J1 2 aIII4~.m. o( 1a4( ;inI the elffcts of de~tergents 

flood,'1 ),'miiiirlrv of latl,i,acsseen it the (olhlarvae and] few pupae, while young larvae 
u ppe'r tr"o'dint p'lac'-sLsfoII,w#d ev a sharp were completely ahsen t. From the control breeding
itl('rtbL2 .)t'd2i:io, which peaked in S eptemhf-r. site, adhult production remained high with all
From Ohwn thill unit, r dhecriase( through October preiiaginal stages including early instar larvae 
tmI ei Nov#.,nbei. Itc:irly i. notsworthy that still present.
(Ilirlg tbis jrl)id (.) quelqtulfascultus dis- te ohservatin.n- oI 190t) have shown that 
a;ipt';ir,'(Ifri ~r2,(lintg t~l:is which w'.,ere.still the replacenent of C;).! by C. cinereits A.s afloode(d u ,vt (2)ize
( wiy h (' C. 20m2rcus. Thus te1neral pheraomenon in tie IRabai area, confirmed 
tlr, . a (:orrtialoni bet', 42i the oo(-hervations by the low densities of C.p. quinquefasciatiswhen 
of br4-(dini4 place and 'roductivity'.p q in - C. cinereius w s the only species present in the 
till'/Usciatfiq dniti!s i,hIll2se,s. 1reeding sites. C. cinercus is not able to maintainlthv intr(du(tion of d nlk.,rnt.[thilower:fito itself in the sites in which used water with deter-
Ihreding plac.. did not mnediatol~v affect the gents is poured daily. The next step in this research 
production of ('. c(i,,"eir adults, which fell ve,y will be on the possible recolonization by C.p.sharply 1 2 w eks later. At this tim, sampling of quinquefasciatUs of breeding sites which have been 
tlhelreirnagina,] stages from this site showed only freed of C. cinereus. 
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KcnaIdrs, 

1.MN.Okettchi 

'Ihe iiature stagife o~f itttriit fhriliiiing 
hahnius. of til! Keniya (oa andi~ iiiit- Yirohli 
area were -,arnpleii to ditvrniu tit, miiisjioi 

faiutia, Thes':- fititat.% airf to-,h ilo -,, piiiii, 

diams~ arid rioikhiidis. Woirk wit, cow -wirattd ()i 

the illii rv:, lIwciim- it I:, by ikiiig 1i mdViuA 

rtiaringsi fromi Jill, imiaunai t ih'a:i i d lm iti ;[',,-

ci~ltiiuii(1 ii hr'.'a, iipil uijut jim!? staigi'- I jni,',ihi, 

and n-redu niati'rimi i'xitti fir tLixuiiiiiii 

Wourk andu fur riti'ri'ii vi olurions. 

hr,;iivididm rvamlriL Sl -( i h v ' urth iitr 
lir~ai' airinphod fi m i th,' hir'i(tiii itc, %kr'i- iu 

o- . f'u,uI aniiihm t I, I 

do'vu'tii until Bot an ildntlau:ii 

ni'i- Ait 	 i ulifiv far's) rhtuIa 

adilt hintl 

,kiniut tiii' Tvr adit tlt Aln,-il tiu'.u %%'~it, 

l iwhii kii ii-fr lii idi i ff e and mournted.iiiii'Ir il', 

tir '-	 uiipihn,-nit i hti un h-iti ii ii , il irif'ourt*h 

ah- 2i i- wo,, 	 u-i u1iti-i 1kf-i,. w.i mi iuu 1,(1- i 

.Ij , k- ,'l.,u , r,- it 

MrthII .. s,-b tp 

(k1 ,"l ii~.,P A t Ngll:k FL~ 

itt tI.-II it 	 t 

~ri',i'aT, 1. , 

;,/it SO15 .r 

ii' 	 ,1i ('I<(:iucl t 	 I, x Afi 

I ii/tchi *,,yphi, iv!-t 

IT L. , A T 	 IL\AjT 

'111, o1,11", 

onie at Oil- Kiiiyi i,~oI iilihikai Iiorv.d, 2 iii 

Na,;irobfi area (Ngonii andi hKiiiri Forrstzf). 

At NIi iIi: ik;i Fir's! P; tkiiovii tr.-chlf.,, ;it 

\ g'uri 12 aind it IKira Fo rct 7.-j ill of mn 

ro-irlii, It, iv~Ii, a%irke s iiijilh- %ith iwittli, 
.isjiraiturs,. IKaif trc ill Ngiip andi iKarira forvsLs 

hadl bliifeiu trails atiti'livit toi themii. liii hialiho 

N,.e tionii %airt Ief! for two wii(k5 ini ;ifi to hei 

iuit rtfihiii. If.. stioe, we, sampijled 

Orll, ii li hc ry ,evi.suii .. t i t re-ho iis stuieid 

itd Ol- o iiifi,, sect ions wi-re at mni~i-revo'hiug 

fitightfi., iiiiuitui, spi'i'ii that fid at grieatvr 

tii'iJiL, W414, [lot saiiituu. 

Thiu luriiiu (if stiudy hi'i tiinitedi toi a part of 
do-i (Itr' cuasoik, ain, ilt iii w uii't of the rains, tliu* 

5 

i. I ou ,f t , i t i'v,'atI'u, Siormeu u ' 1)uowui % nui 

lum, tihi appea'r iiirimi tie raims, iir towurds the 

rnit of iho- ritis 

u-iiniui2iili i 	 the pwin - ht' Iit es( if fet fir'sts; Ic 
Wiiilibreed ing place, iu ft, Au. fmluu"' c 

1,ur~il,vnc u istu wrri, - i ll- oijifu'%'- gvivslI f.n 

i : fo pK.mi iitcuis*( iitcijColki .n,,l Nil the ini-o v. 

% iik i an Rulii i o u ;ra , a (NjssColc 

11t . ' PIN-tiiic Ti ,'h,'t-itn ' i 'h1-1 i~; ki ll Ptlml 

K r ir, Awvt Tii y # cnan vtt reo 

NamtXv -cos 

ini .ui .'-, i 	 ) iEllttii 

ioei 1VI 1"1.irit di,nt (M ll0X';ik l 

13 L., 1' . Irrt.x'ri:irA tkh 

c"j' lrt~ m - h 

t: 	 ,#,A 
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Medi'al Vctor(Ilo . . rut 

I.,hh 6l,. II, , !.,, . l idIr M . luP Isit ,det 

,h. , -f, t tira+'vi, r ,., uh,al Fi'.,%.h WaterKrrrk,.u I.- { Daiu (uhlit.h Cain Btrersi'rsl(.t,, .:";,uth o,.I) 19"' 12 E' tredr, iii FLih t, I i nerh,i Chironio
,rod I"o0, . 

Sorl r+.p willw 

,/'.',+'.r.ri n't' 1.,Ltu , ]l lt i' !'H lt, .ts, i ,! lI~ .1 i i r~l i . ( b I. . it). J t e ,,.,
I l lg, Ir,, Ill,,. { v ,, 1t,, ., ,.m 't, , , I I,' t,,+J, ;IuL . t , t .. r,'+,,u it , ',r jl,1/4'f hidIn 

'Ilie,. 

pp %'e~~t.14 c , I'e,I,,, . .'1,' .1 0, E;r'¢, ,,' , 11ufH:. 

V, I. tr ,'11, ti , l /,t <,i ( h .. 

( t( I- t I i , l I ,l ;11, 

( ,r~,+i+,/ + it, .'iv* 
(.. il m,,' "' rl 1 / IN, m l 0 . 

Ill 't, .11 . ,, lt , ~~ . +, l t H 

',ner, r'cori,'l only it til, (to(it.It :itlllar. thai th, nut species breeding in brackish water will becoastal olw, ha.s rilor' ,'i+:, ahuntl;ui.,k' than Hill i(hintified using morphology and other experimeilp'oUntry for.,t.. F'.w larva, )f" !.. /A,otmb,.; I rital laxonomic nithods. Already attempLs havewir, r,'cordd il('s from i tr',.-holh Ih;ilk h dI ladien mal to study tile SoLIIs produced by thefalhnl wWa I' '' to Vrotinuif l'vl. nmosulito slecies fron thi.s , area using a BruelSlit, ino J aihlilldlilt t-ir. it Iht. ( lo;t:al f)r,.,t and Kjair 'z, inch (-o i'tiiser microphone andi'r,: ( .A,'A,'bidooL, AI.,,'t''l';,till rlti/ In niiitrruJldho illllamhlifier tapl) recordings were (lone.A|,, , I 'lp1 u ntry (li't 1iloct in (.i,sah iplant I oll it B & K inslrumentltion tape recorder. In0lr, (C t,. 1,41+o tl'. ]/t 'ltrlbt,(c .1, latern' Acl. sLages it is hoped that the flight sounds will1.101 . 
II, analysild anil possibly used to identify variousIn i tol tril -hli, ireidirs, sail'ph- we~readndii saltwater hrheders.lakell fr,om rock o.nsn tilitainer,, dins and 'l'l' salinity tolerance and lmosquito faunalhrai'kilh id,. (1itlhh, ;I. Kmoihtni rivi.r, north ski leissiol atild polpulation lynamics in the breedof Moruha,:ti wa, th, rl,'kli! h, .anilinlg ,iti, n in i,iti's following monthly tidal flooding andthe, (Ir ,v ia. o'in the, river drivs uiplhving siui' niirainfall will be analysned, as well as therock (it'.l Wiii lnt 'h+,h,..'(,,.t'tfiltCs wds h, uiiio., lispltrSdl potenitial of adult mosqlitoes fromihtllnllint ,lcws r,'ordlml in thi.s Ireeding,,it,. s;aitler hre-edii4 sites into inland areas.'lire.,'-.pi'-', wvre founl to Ie ahunwiint ill calls
 

iind 1 
 Il a ldi ,r tly pI 1luted dnam in N, blt.
 
Brlikili and rinl Bre,ih 
rs: '-atmrpling on(,1was d 1sill .i1all village (,l.lhv)l it the Kenya south AnthIolphihic Saimdflics in Michakos l)istrict 

, alinity in thisl -[i'iil-'rnanuv t pnd)1i1 variq,;
with dhfft'rnt ta s.lni;,salinity hein highir in the M..I. Miltii ga

(Irv 11';i:',i . 'lahlihi 1 shows lieis
till' suiipl4i d ill
 
tis lloll. In additio net traps used 
 to sample
riling ;illdilts wir, ;et iear this ipond. 'iii', s1leciis At Kibauni location in the Machakos District,shown in aistrik in Tdhl :1 wre i'oll'lul'd in these studies were conductd using man as hait forlrapis. Sinni' thlrs,, ,pt'eii+' froni traps w,,ri mnot sandflies both inside homes and at outdoor restingiolhctld from thl, pnd a.; ihmiatur, theiy may sits. Two specivs emerged as the major anthropoie hri'i'ilinv Owlr, or utilizing th r hre(eding ihilic sandflies, '. marim andIP. (s) garnhanmi,

Ilthdit. ()li, aparnt nvw sli,'ii s has beiln f iuol P. (s)an11tenltkatus, P (s)bedfordi, and P. (s)sc/mwetzii l thi.; irktaill( irrani 'iiini in I , tun(dirway toi wire very noeds ional in an.biters but were so fewwisl'rih' ;imiil givi' it a name. that they were riot considered of any significanceAt th. hiit'iinin g of (Octohr 1980, work Wa; in the transmission of the disease. Table 4 belowstart,,d in Jimho nldilVanga arva oil hra:k .,h water oiitlities the Il.mbers manbaited by two workers at.hrothers. Inl this work, it is hirreul that thf, cliffe, a trmite hill sit,. 
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Chc-c-- cc c11ciIt- : clcallcIt, )C Owcr i~cl"no Ii';i v i c Iccl gc,;c k!,kiii.i, -c',Ic c it if( i ltiit i ,ctr iti 
I !or; plill'.ii'll.-~ttrt , tlit.l iin)+ t ()r % ');tri+: w+. 

,irlii,,r -, ,, tr ~ itttt. conb tr ."l.po tor ilht-, 

cI. 'i'nc, qw iiwc1 ,triIfir cii \ n.iviihi'ccr cccicci,iikincd J.c illf I. icc.i'i1ccc,, t+ circI, ' I V-i~i ti ci c + 'c i . r c'.i. 'if " Konc'cv:icicccc'cI r 

, "81ic lif ii' t ctrci i v - i 'i ircct i ccciI hiri I r- Irt 
(ill,+ rn il rast ruc+tlfl u Ir J%!d. , 1 .,-l;itni# l a 

0411i c,i c/'I Ill c crill' p c cl/cir'c', c iici c 

I i n'' ' < 
ci I c fi n iolchXc' wcrccc'c'..c u ici ii'ciii c,.,,11I,: iing}, Mlai i(I r( I toc'hnliqlui, o i t,tlllnl ltlw,, 

'lhiy w,%rr lpr>cv,-c+td throlulh Aanilidl Whnlliu ' , 
Iis.,'c''i andci th,,ir Viit.i f x'xi i t'i t tlli'r- ;I izlii 
li c'rc'cc, 'ccjcc'- fccr cr-,- i (c-c- i ic'ic, iiicI ic .<,lhc'. 

..\ ';iicill IllC'iAlllii 'V;L. Illil ' ill il.' pcc.t',ricir Iu 
olf Ol-l alidolintll illd tilt- IftlL, %,','as<aroftlly iextpo,e~d 
mcid i'xLiiiilrd ilihcu cciv'-rclilc. Whon 
wi-re folund, the i. tl v ,,, fixed+xith 2.5'; ltaral

ci,'hycl, ccc'cccclic)soc',icu'mcivicIa ', huffc'r anci crcicc-,.d 
tcitiIn sltn ard to,'-c'hiqtcucs l'cor ivhc'trccc icirccccv.y, 

In h! thc raic idgut tprc fl a.-tivotes welre foucdhc i 
il tilt, alilnliitiry cnt il. I"l'c,'lla of romnast cgc ,s 
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ooii bothw,-rc' i te-crvc'Il ildc'hd clincdicst long 
icilcrovilli acnidi udeepc ii lii' ('ytolpl..isin of the gut 
celk+ "'cctccce cf thS i clll ill which the flagella 

1,ror i',',e wicrc' firlle'd i v 01ithi i nebranous 
miterial. [lcc'he fCla ll a wer- atiacht'( oil the wa1.ls of 
tJ-1fi titl ic'hcVb 1rioi cllc I cii'. .i:, l"ig. 7). 

' 
cici.id c c 

' 
;i 

cii7 cc' c,n ccl- Icni cciiicc'c1'ccc 'iiiicificl '(orjilih c\\/ the itll ,i." 

i, r'c It h'-i c'lil[ illi tc mr' i "M ) 1 it) thc, " ,l- lp+,.''1 , t ,;t', irut ",'11 ,((;( ) M agnification:
1 -11 00+Il',N 

i Ich, factrsiIc flici-licl- + penercctration of the 
cfl cir ci]ill c cel, nic clt i'ilunderstood..hic 'Lct ar ii w -WVh,,th r pronmtigloltv. p~referentially inivat, a par 

litijllir ph .iiological;inll/or molJrp~hological fo~rm of 

cii-, ii- ,I t t'c'i c i' ''I;IcI itcit . 

lnt'iii aI.c i Baikh c'cc o.li hcl llcii a 

,.H.1arc.ciadd anid MI.. MUticcia 

'I o h i lliii toh iicv'estigat' v'c'tor-plarasite rela
tionsIlils, inf'ctiocn rat s and id'entity of isolated 
carisit'is, it. is Icc'ccssary to have acci!ss to a reliable 

.occrcv' (if Jcarasitls. A cIcthod of mnaintaining iso
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Mledcale Vec'torns /e.,I,ar,'h
 

Tae 8 	 Sam IfI - ('aIIjIIrd 11 ino Stn ky-.:mmndfly Riear-ing of fjin!S
'I'rap lui. , th , ini I 'I:
T-rjm t,,IIIh

,,Jl lir. n, I. niirtini wore ('alight by llifnMiof hUmllln Iait 
at t nll. ills iI Kihatiiii hation. 	''hevse citch'i ... 
 ........ 
 took place,hetwon 6 pm and 10 pIll every night. 

A .57 Flies were collcltd in glass vials wilti they landed1171 

(, rk 	

174 to feed nn man. 'I hey were looidat -* O(, for one4 1.. 2 It Inllitif and( thn rliasd ihntofevedilg cags. The 
,',r it 14 ..Ii 6377 flies 'Ire fed oilvarious animanls, whirc had he..i 

ShaVen nLx -t f,r 	 oil tj( abdOllell and anl;vsthitizedIhr 1n,,n0 ,. S.tnib,-r wi i 	 withii sagilL il (.;odinI l'ento iarhiitoin at 2 ..Ihng/kg,I I,It g w .,%d t ,.1 12 it41 kI r ,,t th body w eight). The a miiiliIlin th ,,.:I. ,t. 2 i 	 s n lS' Inicilded h illistu'r,v IVr,,I tp ,h rabh it, i 1 .,jii d og , gl lilit p ig , ral n d lizard . 
E'ngorg,d ffive: wr placed indtividually Into rearing 
iages; with filtir iaperined danp ant piuviid
with Sugar until tht%, laid e.ggi.
 

S%rtlilt"ol Tr Oxliolu 
 ( harmr trilig ,1hg; 
hulnn11, sallIl] 

Eggs wr illl iid trIlls]rri*d into sterilisediVc2( fr" I1x I.ei liasis pietri-lishe., civiriti with damp filter paper. They
wi-re l kept iII dami hlLWV. Irilngi 	 nch hoxvi, :Iiil plaied in aniinti~ator atl270C) andH re'lative, hIidity ranging 

from 75 	 -80';. The egg!, Wv'r sl)rinkhnd lightly.\l.n,.r nf thi. .S'np/llihtitotn. I'llex with livi.r i)owdher ii 'Ready' food oni thelt Ith m ' Fll ' icli in I'PidtInioniirIJI' day. After iatching tie iir' ac w r,?provided withire th,. v ctior of vi w'ral i.:.,ihnaiasis In Kenya. food dally aniili i ordir In prevvat futngal growth'lhe fm il,.of irt- area dii,. piii.s identical, the. i),tridishi .s weri clhiled dally. 1'.,iarlini washioi., the Only c ii tiotheirl'llltity, ::thli spei s rari.d only liplito tIh 2nd inlstir lrvai, afterof mahi.predomninating itfli,t,.rilthir,. It ISh(ped whici, ti lirvae died. 
tiat hyI arrying out .stiita. HIiIit, Imimaiture tmd
 
adult, ,tagc ,l . will 
 in pw,iidt,to ";Itlrait the I StI-u is on chirlnicrii scuI turing oif vggs 

Soni of the. o-gs laid hy gravit feiales wereI It eiring th,flies processed for studies of the chorionic sCUtlptiiring
 
h! I ,. ,.g of chrl ,.ulplurinv of i s ui/l 
 flit, S.',.5,. werer l ('haito i.y of .h linlair la.';i Sandfly ggs fixed ini('iarno.S fixative alid thin dehyulrated through(I) Studio,; ,n ,di-cted morpho atiilpilararzi-ers asceniding krades of ah'ohol ii to aisnoiite ialcohol.of iii. adul fIy. ,l)ihr v, r,. IhyV.i viI Sili u I,( tIther;Isonic 

1.11,hc . , ',uIII , h ,9 Ip..u,I, )I,t IIcII1 I I "Iv 1,.111V,c'l ~. ,1r ,U ,(I, t flit-, -,!lc,hedit, K-1.1.,C(a , lw kos) .and m atiripi(. 

IP, iri 'htr%%1,,'rai-. 
( ,fhi fh- ( ,ri) i-f i flie1 ) 

Ka 11wa MaritaI
 
Body Iihgih I thlrf i abild
hi l ) 2,16 inl 
 2.3tinnliIf.;,dIIhi Ii(iuuiiudiig ityp,'ns ,137 4 15Ihlinwidth 

.103
l,dhrurn himngth 	
409 

Ant'-finiIal h ,r.IIIJ.-lngth 	 I'll 319
" 2 2,3.1
 

AIV * V tiligtth 	 '08 214AIIlIV * V 0.98 1. mm

Al It I/arum 
 06,1 
 0.7,1
Pi'pal ,, I I'lngth 	 56 5.1
 

2 
 169 15,1 
191 
 192
 
18,) 179
S5013 


315
Palp.d fr 	uli 
 1 .2.., 3.5 1.2. 4 .3.5Wingt nigh 
3.7 
 2.00
width 

675


R2 	
5H7'rigl 


,1415
1R2. [(:3I.-ligth 	 112330 295
 
t'211 * R3
2 
 I.llmm 
 1IAmm
[ 1hnifh 


1.4nu 
 1.1 om
Ii/12 
3.9 mm 
 3.0 mm
 

Measur,.ntlIs in pn tinle.moierwise indicated 
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I 7f edicaU V ctors ResealrchI 

cleaner. Clean sp)( hnieis w(ere then diouble coated] 

with carbon and gold in a vciul,ia evaporator and 
otbserved ill a Jl 'ol scanning el ctron inicrt)scope. 

Photographs were taken at miagnificeations he(,twee n 
200x and 3000x. Eggs of '. martit have shown 
interesting chorionit sculpturing. ,urther inve
atigations will be carried oat t( follow the chan ges 
that take )lace t.o the chorionic sculpturing of eggs 
with time. 

Chaetotxy of .Ith in:.tar larvae 

I'. martmt gs ha.ve so f;;r o1dy Itnii reared 
'o 2id instar iairvo aft<.r which they died. lience 
chaetouixy of tlOw Ith instir larvae ias iiot yet 
la vii (ikrri(,(l )ut. 

S%.tudi(s ,m adult rnorphohop' ' 

ft has sein found that ecology attrib)ts to tie 

tendency of sandfli, I.l)(.t:ially those with a wide 
distrihution) to form geographical raves. Another 
influencing factor could he the delicacy of sand
flit.s and their linitd pOWiri uf flight. Currently 
!. martin from Kilaui, achakos l)istrict and 
froim Marigat in theiift Valley are heing studied. 
.aitAron, I'. martian frot various foci will he 

iiivstigit.ui. rl'l! !) giVes some results obtained 

So tN. 
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'II. sx riajir F-~f.iii it iI Ri'.-,.tru-tw ,
cla~tils. !!t.qlJiliI I- M .A ,',(It, I X. 101; I [oth" '_1 1; 


1.06 x 10: ,2 2 i ,1 . I x 1i 1) :id <1 . I ) 

VliIr,.lII ,. i,-,i ; -,gi, N 
t-f! roit.-r i , ( illt, ' I,-
hein idl tii r t.,1 

I
 
. hi.,:- ti(!l 

Ir-F m 1 1tl 11',!1 , 

f-r',*~:!I!, !! ,b ,r,, : }, 


o trinw r If I , -in t 'F I r 

tho i , II - I-oi a 

r - I iir ' ' -iiitl itI' ' b*? ;1,,, Il.i 

F I , I, 

il

. i,., , If,I,/.- , v, III; p f 'I I ; It1 pt!,,.!I lI I . 

IIoI, Il,II!lI ," ,tif! dii;! :-!hlr 
ho t filo !11 1);,- 11il]'.Ih ' ,', D fil o'pIllP,:0.
 

li/l,lJ ~ll ,,'!'.!: ]r fh "d! 'lilitII :. 

,


;1I: , I t IPk-,-I']'.i Iif ' Im w #' ' 111.1t{ h- I til; 

1 . ; , . 'i ll ,'1,,1," ' l , 

t t t, Frpi,. ii it Ilit !..;i. i t l-- ! ,irltitt u iti. I 
l<,,'+l,'ill lfri[ iIi'!,'ll,",!'hiiLr!,'lIII$,tl 

a_ .n F- k. 1111 :iiI I.I I I a 

",-- iir'.'l! -F: }','
is*',,
Ftr\ at . 
+,m ,l lr,,,i;, ,, ,> 11i, h 

itr-~hit ,'' Stlr, i i'' 

iv.- F -I'- I , rlr .Ihi. i 

, . r , ,I,ift 4 22iti 
i ;ilt' it , 1. . i - Fit "u:r I",- ,' 

I , t. , . Ii I. i,-- r 

-, F ,l.- :iy ,r~:t t, a,,-rruui F-r,, 

till, Ii -li -it--;I-v 


%,. do. Iv.,
kill 
ifpai ltln I)}hti-i 

lati,lip ,f'I I, d i ;d 

.<II'" *-iv PA ;!-)t 

-'i I*, u-drII-i,I1-i ."iiitt 

:F2' I";:,!l!)!) ';}rl~ 

I it. ,of l il li.l,, 

tt-- .- . l, ' i1I 1!1 I 

. 11 , tl .I* ... I11i "1 

. .1;r 

l t''tuftl-,iiiF 
w,
,] I,i- it li!iiit 
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F'httistry and otoc'hemtistm' 

ii it .-i~~r.ti itwi--ci worir and ailatis,
q1:11fH ; iolk [k Ilialf., i:,l ijlil'ulHIli tul. Both 

fem-l:h v, h' extractL,;wd, ;i!irl jdittic fi- .y ,hoiw 

'' hromt ,o, I ofiles ',iict. itu t h are ,altmoit 

;it- tiiteit iJ ofl.'- rl r fwrrkiptp
.A -,a as.Id ',1 lov.,ifi . ti-i , ly dF r hi aiteII 

Fri lf hittt" Ilit. l i ,tablis i d and trailactive 

rIt. ot frimi beody
 
": YU' of ff'm:ih,? !~le; dir;:crte:d A:tm ial glands
 

' h:u -i ibiit-.d lha 

; i, a ld a xlraci.i o- paperFIi o f filter 

:- \i lj iiurip..t I i i , ,vi hrvit fra d to 

lookm tlor-eru-it a thisitgett~ liir ;,!I[ itisi;?I-,. I of extractii; vsa pre-parativeo rn e 

t rai--t i i t, oha t rioll aoitu in sing 
p om . II ,)-- nl , Ijm -jj ~ i 'hi(11~ y,S h igh actLivity 

F i Fiti -I i h liih dis -lnd gl t s adi i jF) 

,[[I ,I,' I'mi ;1;lle ,'Xt l; tt,,I _th i: frI'l-ion v'olnt ilns
 

; 'l!;l I -m illl ozind 1: i(-atvr thlanl)5 ') ind activity 

, d~ d: ,e l ,, I'll l v It t hI~' llicog r n ranlge,. 

i,,iI ,p -to, ur)I-c d-a are currently 

rltli:rCitlta it(- fil li i; -ifhilO tld so farald 
ti le tiiil g;ll a s tuctulre. TIhe smllltS diter~p -noid
hiiii -t- -i iio--ru~u mc n 

iti l-t~ -F i F t 'ir :ir -ir F a di-t. aa -i i.tr ,vi is pr et hotrvlit-i ich oisehas eten 
11 I" l)I'4"'ll~l-l t i'i( (T heff I j!! I" i ()sltw. m ajor 

ti ri: i i ri-Inr1,, - t. t i it ii l itm slightly shorter 

- 1, I ,- '-I li;n thi:. co-] ouni d . A sti i ';( fracitoion, 
F11.1 ' it !ti;ill Vo-% t 'llom p of higher 1 .ittn l
t.tW 

- it--i, -r Ill il fil- i r u ipal m -tii,c pO llld, dispilays 
tir, :t- i; it /ltmitni-rli' .jt.illtitt -ttttwii', -t. secod'lr comet

;ttl , vh it--l- trail Thesetfehlavioi-u. l'h-


F'..- tti-tii Ft 11,t tigFurt F.oi,,. I. I,:t!-- yir ;, to uti-~t-Ii poorh :, '-,; i - lir ti. Iqtii lt ntcgratahd. 
,ll ill~d !'<' JIl,' ! , '''ll"l '' II;li'{<I!i'l!' hy(!r(oc'itrho)Is m eie!I. anldi~ f' ,;l~rll ie 


f,'r,.!f', liiiill'l,'~l l ,f ,l~ l,,,,,lh ,hb' l 


!.\'l~i ,, ,,I. i I! ii I, lIl lI, ,I. i , T. ofr I 

for,,t~lt. f,,--n iti- ; -- trr--v hi-jg.ri-nr-- t tu 'i'tf 

( 1l 'im ,I I' l llt il l, illim d I vti iillc I ,a l IPti-rI( 

il 


1'.~~~ ~' 

Ic ]litlfi,-lwi, "I '-d(oillill ,;ml~y the formnerI harve also 

I wo d,-,.ciled ill h,.,tin !:(r v.) anld ailatvxtrlf+': 

F ri , . 'I'll,- t rc if. -followinguiP ,it b i tiv(, in trail 

,tlld thIeir I I,lJ I¢i, 'i ii,IIfi lclu ferlin~in to be 
d f :{'ril) J Ic t . 

1i1t 1 f ll".. 

f;\,l,>,.q
 

. ' ;trv.o rt. .%:,:lIn it!:ito,o] In tfl t , id o'ntifi,-:,
<,


ti+,ll,n,I* t,,ll,: ",' (' , The! jt ,ni,, hormnres alre im portant insecti <Il :i, lrltlplirom!llml 

ill . (l'r~';; " ,':f')(l'wnSl I -!1Ill ;tlilf o.'.ra",tl i Orlm or/'w hich ;tr,,mI-w,(hused in. the research 

h iw,-n, i m, ),, -,",fr~lti,,m ,I';i,r ", r!kor, C'ilrrw! outt ;it ttif, IPIE. The com mercially availa-dn', 

' l 


it IW<)C tIt}lX l]' t! t'H lli):" h !' (;inpounr ll-f! i- io!l ri,, 'ir(c-t,ry fri,l( !llI im pu~tre,c'oritq.m ~ 
i I 


I' -,rl+ 


t]iiht,,,n imil,,r!iako- ir J il ll . owlf~ll fl-

hl v,' o-I,,iI rt ] ' -rillwJ "li,,l: Ifld i,(wc r-
' 


}l+n: ,, tai '.;Ir I' -:() ;t, le'l
b' (! 

fImliid tJ,Ii +,r v1if~h,-%,,'; i:i<tiiornm.mivI IL inilhd 

Ilyvdr-c ,r ,,ii , A I h}';imi1,-!twVh 2'5, C' ".,it itill 

(C - '[h!.' Iv,, i f ,t;,r :',lli ll iilt Ii }et,2.7 r'I 


4,.\trllwi , hi:i"- lwon i,;t,lij i ,( i;:, O the mvii~ht ,h i n 

.(1.9l -rw dt'¢,.[, ! i A). ,:t.m 9ll!iO ,i l'[.(I 

!o-fl... ('hmiio1,rw !]i (' ;mdl(Cf '2!Iario ;O!:-i, :'.!' 

pir-;onti hut fih !, ivmh, ti:, ii; )hav'. not~ll, 

y.v,,ho.,,l 

'I[ri IfiI);l '-;,ylli tI,,,, ~'n d ,rl h tri,~, (ni 
. 


,r;)dill) . ' a ' ;". ,',nipolin, beoli1111"lt I it1~~g 1:1, Volt 

shi m it) o atitVk,. [hPt, p io~a.;sy imethc-As 

fo~rti L sp.it - it,'tIrelI7 ~ tj d(I 1HNy tli, r~i1e-t,ig!a 

-vi't d ;o"i', b~ond~ isom ers. D ue towith r;,! ;ou~ble 

Ih(.1:001l, Ilo y ,;roup, (Ifi.radlilion can occur 

il b !"¢or ewols~l tuch com m ercial 
, 


P!,trij(. rh 

!;amlib ;hol d II Iirifie'd be'forv usf- in biological 

!:: triw 

(1);tI,chlo I, i J pj~lI<(- (J allil].ysis of the w ifa 

lflf ,itrnfip.-I t ,1 !],II'llid Ill silar(()I'it5-),'; 5cp 
'
.
 

(':hil " ml n i i.d. tomlpleratjilre 215o)(l ow 2tm! 


i-,o)t.i-i!li tr iwo! ,I~mvl ie~vls of im u rities rang!ing 

frf>Im 15 ;, wh ir-I is tlrwa(eptaihly hligh.;'I!V 

(f OHrnliqliliY i rotint, putrification juvenilewJi~c of 
1 w. monll.' it ;:, h+we) I-s[aI Ais lld.Tihe iethod 
of choice f,Jrpurificritiori of these ,sensitive com 

,

;,)l.L
; highl performnla~ce liquiid chromnatography 

(HPI',CJ, sijnce it car, be carried Ot unider m ild 

85 

http:hi-jg.ri


Chemis try and Biochum'str. 

conditions uilikely to affect the sensitive epoxy-
group. The following systeni wa, mrployed. An 
Altc-x ltrasphi-re S clumn 1511larticle;, 1.6mm 
i-d. length 230nmm used with at) was solvent systeimi 
consisting of hexane (containing water lit 5';,
of the satiration I.vel) with 3.5'- ditthyl ether. 
With thik systmn Jil IlIhas leeii purified up to the 
95', level and it is expjecte d that Mill and II carl he 
SU(CV IVe e in.tflly 1)rifi ed with th samnl syst 


Analy~s 
 of juoveih hormnencv at physiological 
hevv.s in insi-cts s an extrenifly difficult pro hIein. 
lowever, attei-lji are curre(ntly living made to 

esitablisi a scisitiv, nwthod byIni ploying capillry

GC' with electron (apiture (ltl (ttin (ECD). The 
te rii Mac'roerm's iichavlos.ni is I'irvg used as 
a test (uilsvt ,iiwe the juvenile horniones are 
thought to play an Irportant rol, in caste ,,hter-
ininatlo i], thl larvil staUgs of Ih inse(t. Prtlimi-
nary work by (;U with flani, iolllsation dtectton 
(I'll)) Ia, qualitalive]y ilidicat.d the pr,,snce 
o(f jtVe'ille hormi o iI 'il arv;al stages of .11. 

'i
whowls..i 

AliNt'L~l((tr, .111d I U1,i(i idt-sftoMI (Ilauseria prior to patcnit application.
anl 
. a laJ R u t t c act 

i.{t ; (0(1, A.n lhalyai 

During the surevning of plant extracts, for
antifvrdant t using Afrinan arhyworm (SradopLtfra 
enti opte) lara,III A fi w af (im. I tile(,assady, 

petroleui ether extract o)
(,f (leu,a .ata (ltuta-

c(tri)wvi found toi e
actv,,. Thfi.xtrat.t also 

shovwo- fu(ltin i(i 
 wtlivity ;g.llt trlactrt.1 itn5 (0 'rfrl(ltn (tii (t( o 

hi artive t(ompowidl'i
i'lb aVe011-11111 iI(I1111ll werre is;olattd and f;tir-a( Iito nodi n . 

fit1(1by (OtIUlIII ailf tin layer,( hronlat(grl~hV,lv(( illa~~niltur,, hatd f'edin0 di('tJrrerlt, activity at
Two compound,, ad 
 frilin. +[hesAri
e ctivoui As1 0 arnd .50t. art. , per Fmilio. Thesel nisp utra 

wero characterizd from their physical and sptral 

lnrop-rti x,'aIil o n i ratorinknctw ' hm+niris 1't 
andxntoi , t t y i res etlv, ti'ly. flu ide t nification 

vraphycorm, r 
 itmsandithinahtti sraths
gra lhy S(((paris oirs with aI thetic sa lnie s 

indthr cotpliarin :) I, 1 (ii)re'thyltllyn nl -I 
theryht, Llatd fro m L., tame laimt dlid lt show 

fiedinvhet-rent,,artivity.
Xaithoxylrtin 
 ;Isot .,tws tifungal activity 
against thladen tro cumcrinum.nther minor 
comganef'nt.;idnthe a(e extrlact show fmngicidal 


activity. lheir isolation and identification is in pro-
ross. 


A com l)) acti V, (gainm;t C'.cucurnerinun is 
lresenlt in irethanolic (xtracts of b~iIhils and in the
juice of mature plant;s. The fungicide is being
identified so that it might be extracted industrially 
from sisal juice, 
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SIoolfly viposition-detcriiiiig plerornen 

D.L. Whitehead, A.K. Itaina, ,J.1.Jondiko, 
P.(. Mc)owell antd .j.K(zdy 

Whei there isa choice available, presence of a 
chemical on a shootfly egg atLached to the leaf of 
a sorghum seedling deters oviposition by other 
gravid Atherigona soccata feniales. (Raina A.K. 
.1. Chern. Ecol., in press.) 

Several methods of purifying this pheromone 
have bee'(n (leveloped in order to identify Thisit. 
involved separation initially from substances 
derived from the leaf using high performance 
liquid chromatography (IXl( ) and gel filtration. 
More recently a method of collecting eggs in the 
absence of the plant has Ieen devised.
 

l'heronmone activity was shown 
by bioassay to be 
present in certain fractions for which mass spectra 
have been oltained. Purer samples are now 
being obtnine.d by solvent extraction of lyoplhilized 
washings from eggs laid on parafilhn. The analogues 
of the dterrent are, being prepared and tested 

lenlificttih of"Repellent PrincipIcs in Pyrethrui
E~xtract 

D.A.Otieno 

It has long Iben known that the extract of 
pyrethrum i(HLflays potent repellent action againstmos(iuitoes, biting flies, and other blood-sucking 
insects and acarina. lbowever, the chemical identity
of the ingredients (if the extract which are respon-
Sible for thi:; activity is not known. As part of the 
continuing investigation of plant constituentswhiCh inflUelce insect development or behaviour 

*: ltmati( studies were started on pyrethrumxtract in order to reveal the chemical identity of 
the (ompoundIs responsible for its repellent proper

ties. These studi.!s required (1) a separation procedire for isolating the ingredients of the extract 
in analytically pure formn, and (2) an appropriate 

hioassay for (evaluating the repellent effects. In 
fulfilm ent of tile first requirem ent, a high perfor

mance liquid (hromatographicwhich is for (HPLC) procedure,sui1Ie isolating the natural 

pyrethrins and the many other components of
pyrethrum ex tract has now been developed (ICIPE
Annual Report, 1979). During the year underreview, a series of biNossays have been carried out 
to determine the repellent effects of all the com
pounds ohtaiined by tiPLC from the extract. 

The biassay for repellency used Rhipicephalus
 
appendiculatus adults in a climbing test over 2
hr hevised by Bar-Zeev. 

In a typical test 20 adult ticks were released on 
to the platform supporting the climbing rods. The 
ticks were restricted to this platform by paraffin 
oil placed on the platform edges. 
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Chemistry and Biochemistry 

e test compounds were dissolved in acetone The effect of trypanosomes (T. brucei brucei) 
and soaked onto a piece of cotton fabric. The on the activation of trypsinogen-like zymogens 

fabric was positioned 20cm above the hase of the secreted by the midgut of Glossina morsitans 

platform. The control fabric was soaked in acetone. morsitans. 
The number of ticks to cross the treated cloth 
within the time limit provided the basis for cal- R.W. Vundla, L.11. Otieno, D.L. Whitehead and 
culcting the rcpellency of the chemical by the FJ. Kdzdy 
application of Abbott's correction formula as 
follows: By quantitating the amount of proteolytic 

enzymes in the teneral fly midgut, we observed 
Number of Number of ticks that the presence of parasites in the blood meal 
ticks crossing crossing treated from an infected Wistar rat delays the accumula
untreated cloth cloth tion of trypsin-like enzymes (ICIPE Annual Report 

= x 100 % Repellency 1978). However, the quantity of enzyme present 
Numnber of ticks crowing at the time of maximum proteolysis (24 hr) is 
the untreated clod unaffected. These observations pointed to the 

delay of activation of the enzymatic precursor. 
Table 1 below shows the results of these assays. 1979). However, the quantity of enzyme present 

at the time of maximum proteolyis (24 hr) is 
'Table 1 : Replent Activity of the Components of unaffected. The se observations pointed to the 

Pyrethrum Extract Against R. appendi- delay of activation of the enzymatic precursor. 
culatus Ticks We have now demonstrated for the first time 

....................-...... the presence of the precursor (zymogens). Their 
Chemical Dos'.. Repellency activation is delayed by the trypanosome. 

Jasmolin 1 0.1 pg mm .17.1 :t 1.0 
Pyretlhrum 1 0.1 "... 98.3 +0.3 
Cinerin 1 0.1 ' 100.0 + 0.0 
,l'imolin IT 0.1 .. .. 93.6 _.2.3 
Cinerin 1I 0.1 . ... .1-1.1 i4.3 
Pyrethrosin 5.0 .. .. 81.6_. 13.1 
'l'araxasterol 0.1 .. ' . 35.3 + 0.5 

'Jh(. ticks which crossed either the treated or 
the tntrated cl)th remained above the cloth, 
either at the top of th, rod or somewhere be
tween the top ,u-(l the cloth. In control tests 
using untreated( cloth ow both rods, the majority 
of the ticks crosse(i the( cloth (luring the test 
perod. IHowever, in the 2hr test of the cloth, 
treated with effective compound, most of the 
tick., approached the cloth but turned back at 
some distance from the barrier. Some ticks pro
cevd(ed -n to the treated surface(or at some point 
near it) became affected by the chemical. With 
more ineffective compounds, some ticks were able 
to cross the treated substrate. Therefore, both 
repellent and miticidal effects, due to contact with 
the chemical or its vapour were noticed. 

As shown in Table 1, Cinerin I provided 100% 
protection as no tick crossed the treated cloth. 
At the time of writing this report, evaluation of the 
pyrethrin II ester was incomplete, and further 
tests were in progress to establish the dose response 
curves for Cinerin I, and other effective com
pounds and to assess the extent of protection 
against the ticks which is offered by Oleoresin 
sludge, green oils and pale pyrethrum extract. The 
repellent principles in Pyrethrum extract have, 
however, been identified as Jasmolin I, Pyrethrin I, 
Cinerin I, Jasmolin I[ Cinerin I, Pyrethrosin and 
taraxasterol. 
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IISTOLO(;Y ANI) FINE STRUCTUR.
 
ILI(. I UNIT
IAI 

I)irctrIr Rc;irt It')I, 	 the spetrms front this regiin. I cautse of this gap 
in our knowldc, the work iii progress aims atPrjfes+or 'TR. Odhlijanho defining thv strunturv of epitheliumtilt- lining 

Rcscir( It Aldviii 	
the sjperm athectal recep tat le to see whether it
contrihutis to dle miiain telii , Wlld viability of 

Professor M. Locke I 977) 	
tilleSIwrni, or whither tie epithelium is merelya Cuticular ti.olatiori chanflihr. Furthermore, the 
clheiiial riinipoti ,iiof tilt,ptrrnathecal secreI(c,,-rtr17 I t ion is hlig sh'ditid. 

.\Vs st Ii Iirgrt, ithe sprma thecal recel)r. I.1). Khikwart 1975) Rtese(arch Scientist 	 I)taclihD~r. 10.. 	 ronil,s(if I tuiivit,rIi (d epithelium..
\iti 1 198(0) Postdth ralm 16,'sea:rch wi'th ci'ui)(dal cefl1>.TlrafnsJlion lec~htron nmi-

Fellhow (irtisliy has 
shonwni tllat the cytoplasm of theMrs. I..\. F,in,ru I197il{te;irli .1\.);tatvitl 	 r4ct'opta'lilir opitheliiii 4"ntaizis th, secretoryMr. M. (hiiitaiwi 1197 1 Priii'ipi 'ftlchnician 'illsvith 

.Li1. , ;u lll a 	
;djatent secrtory viswhls, miirovilli,
t' 
 ( I ,]; I .'+-,i(or I,'+('hincia'l :ol litlochondl ria, ribosos()[n-:,, rolugh eld (philsm ic. 

Ir.4. I. %Iiirilt II1 7 S iI ()r Ii hi'iri'a I roti'uluin :iltnni'rotuli hs (IFig. 2). 'lhe pre-Mr. N. I 1]979) hlnior 'I'I 1hliiali siolt' ia n i t eiiioplisiiic reticulit in 
Ohe 'iitht'iilI hlr~lttit Ural Ind I llhih, ()k~'vv tha 	 o'lls uggist., that these cells aret ol '11I oihly s9'ntht~izinU" ;tlil]se.(rn,ting material nto 

.)tillt tilt l ,it( l;/i
rtiorsa W,'.. , 

.)It Mnta.flt s 	 tIherelptaih tiat will be expiorte from theCllt. lt dhUt ltt'll til andiprniialy hi,inctorpiorate
 d 
Iliits se'rtion. Itis lpossihl dihat some of theICol.%.i;tro Niirli;ii I ). 
 ilatriatl p iroduced inItIisyntlitti, jrotiss isoif a 
i~rotttiiiaiittiis llattre. 'liit' prisi-nrce (if a pro-It I, i,'.ril~v 'tim,iherdi ritrin:d for (ilo ,in ii'iiii'i stlishtaitti illtii eithelhtiui anl lunenflll:3+', It, I o;il o il'':itill' l.riln, ta'ild if ti Vlal ll is hitii ton firined hI.s) lnutically'iiii a 'I.riittIqhlr. i, tAilmtirily stored II

th0.l' 	 i i dlltinirini' Iiririluphol blue technique.11'1;1l,, Ilt",rLl frn,nuwh rhl ind(ividual .\ti(ther typt+,of* o(rvtion p~roduced,( b~y the sanile 
,I!),,rii .uiq nmllratt,tthrou~it,ac(tiv:it+,fl thr, opoll+ cvt~ls cold[(he, Nljnlitype of c'arb)ohydrate. This 
IInli ti ll, qwnim' ii ii ireni ,) t t ilitslnl- tlii' ] may lit ihet iit hI anLs|,the secretory areas,(IuIt anid Into thi, p 'lruithi ;t'ii \' ithi tilt joi-r- ductu and 'ritiol s il thitltmain lui n.;t,,
n al wca,, ',c,,'rmllay ]:tqfo}rtilt r,.umaindcr )f'the 	 show Itt I
Io,livo, reac on'[(iwi th tho, pi'ritdiv atcit-Schiff 
rn'rodwtiu'iv ,*'(I,App -rntily'rv little is ktwi I I'AS) liithid, thus indicating the presence of a I)( l It ,i IIrii Ill faotualirsI(tor, aittlliv tilt, ir 'i rhihy(t t s llistIuIes. It is thrifore likelyIlith sandrinit' ;tilttl fii ivoitlit] release of that a mixturte of carbohydratetantd protein consti-

L uu 

A.
 

Fig I: Photrinicrograll of a,, rnalturr .pcrmllla.fir,.€ cpt,-.
Epm liu-mwi eLot), NucleiE , hln.-vi (N), secoretory
cavi tis C), (iut]+h ,:',.211111.Iv ICoo. P,.ir 



Histoloy,' and ,i'e Structure 
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I L., 2 . I~:+ LL,,, .L,,Lti~ r,,LL , ,hT. A lk, L'J~ihhCiL~ , i1 TIlL L ji it't ' \IitL chorlria (N ), .ccrtoryit ,L.,m ILhL 
1

,LiIL'.l Ir / .LL, ,[' L,,I Li .L] . 1,,1 iii . ". L I L LLmS 'I) ScIrLztory vcsict~ IS).I, LL q ih i1t 

1 I I rH 

tilsI hIII .qJLirLLA~L~L~i1,'ILrL,ItiILLilt wh iCh Stso.I.l. 

Ih L IILi i l L,iJ IA tir I i ii.l, il l I li ', 't lIh' 

t'Iii tIL-uLiI'rLL i ~ i eiLiL iLi'].;: '*riizetHI iat t 

lr~I II Il .. . ';,ri, 

lliIrvi II.irll~',ilI 

iIIIIhiLtIl il ILL 

i'H ll' 1 l ILvL-ILL t1 

:<,.i tlIil 

lrl~L.rIIL 

FlrI.>! l 
,

rk ILL'iL'll 

l It II,, -Lih,I,,(Iiint 

I ,l rhe tlir IL.n-

k i IFI- , iLL)Vi al~!' 

I !iLL LitIll IL, <Iitiriv 

,.st~ifLLIL, nIsrVLLL I~ LV+llLLL~t. I.\ ;LI'riILLLnil~l L L ri. 
H.lll'h li: Ill'IIr L 'rvr , <Jr iLU.i t'i CL Lf VaI'trI LI 

kLLIIrHLIILIH't riIhL:lII it. llI', IiIItdirk- in (lJILIC LL1" 

iiervLLLl- IlVLi~tLLil'LlI 111 IL.l, rL.Jlr~L~L~li'LI Li. :\.. ;I 

,i n+' LIit 4LiIu UL I ai+-iii' LII til LIII(Fl JfL rIOLLIaI<L 

vat l jII L L Iti lr -lt;.isill iIl , Lii l(ri L.LLjL'O lL Ill~ 

I ' >ii lnitlhvliii Ill//l,, LI i SL LLO-;t'LLI. that Ii/l 

ftlllt riliriidhctivi, (rj;lan:s,,iri ilnri-rvliI~ I y 

I~rfli-I'] .,S I)l ite fl(,iiinf alf)(ii)rlLif nlC,*'( (MAN i. 

Seciinldarv' hrfuIL-iI- ILi,t i 1101 i4. i ,n i from these 
galve, off OLrvLS tL) tln wairu,,s lIart.; Lif the, rIlro(ii

L-tivl, systii h'ranih (i) Iv(ILLLff IierL,' a1 whih 
ramified thf., ven~itral iiii, Lf the~ ivviriLT i()v I, ltie 
lateral an~L .LLL~illiI) JVI Lu 't.< I()vid 1, iiri ' 2 to. 

th, ventral 'L/LI, of tlLh, tetirts Illt), nerves atnd(a3 

a1 i toi the i;itall siilf, If [thi il torus- whihi ;iI) aill 
a6 innezvaited the, jL),;ttrior fli tsi of the ii tILIS.. 

llranch h gave 11ff mlrvi hi to) thi an terior rrsal 
part of th,, uterus h12 to ramnify the, milk tlaland 

/'J 

Ovid To M ~N 

G.Ut 

~/11 

ih 

Ov7 k~a 
' a' 7 

/1l 

I ' '/ 
/ [./ Ut4 

" " 

imrS..' 

-. 

L,. V: ILLiLLIvLiLLI<,n f,-liltIL/iL' inl a LhrL-day old (;. 
,tli>r.iitul tcrinifc fly'. Appru~xiiiitcl)' X 175 

l,(G), tihe sprqmathec~lal dUCts (Sd) in Llose proxi
mlity to the spermatheenle (Spf and thec common 

oidu~tct. h3 toi ramify the dlorsal plart of the 
ovidluct.'; 11in the ovaries and h,.1 to the anterior 
lteral p~art of thii terus. Branch c innervatedl thle 
posterior part of the uterus. 
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itstology and lifi St,nctzrv 

s 

III iii N cc ret 4..I, 

lilltrastruc'horacl tciclic rsicw,.I thc Jcrc. ,lic, i|| recognized a;; thl mlain neurohaemal organ, fromthe uterine wail, ccf x ois (.t\, soccic, of] whlich whic!h the neurosc'cretory material originating in(ontaiinedl o'orccsccrctcry cati.ril N; lig. .1) the brain enters the general circulation for trans.Thbis o:,.rvatcm . trc'cctlccn 5 ihi case fccr thle port to the target organs. Recent ultrastructural~.ngJ.'esticji ,of ,i ccurcisccrctccry rcci, in tst<t-s stucdies indicalte, however, that inl a number ofrejirdicicI'ci insects, the wail of the aorta plays a major role in 

"lhc A r.ir : ,c the release (cf neorcisecretory material in to the\cir,,lnacn ,c ( rciu, (;lo. sioc:m ha cncoly inph.cc In the present study, thet role of the
nzorstt i~s aort a as a sy nthectic icr release sitr for nurosecre tory 

material in (flos,,tnn borsitant, has Ictcun examinedI,.l.,-;. Awiti using uItrastructural methods. 

Tlhc aorta formsIn the an teri or part of the tubularnicost Ins(c its, t h, (orpcus card jacucc has I '* *n IheartI. l 'Il, tu be of the aorht has an irregular 

9O) 
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inilln- rnritii fronm rilitvly , o far shows that s~esillun apl and ruod3 are multi-
Li n,, 'v imtwl ,il AIi,(and 


I., III,, 
ii An)li.r l, iioii'aIvd aIts i n by the different impulsed1:,;IdwiItI.il 1hlit qtltmty d) flit,'11"na1d, :tinplitudh.-i. It is appitient that the sensitivity of 

from the -tn11lotini,,1vrri;itt,1Inrly nipily, M-curors in those sensilla arett 
 different. Forthis .1 p iinaitiy h,'i tliag aiwd hy th.( inltancv 2 4; -- dicholorophenol stimulates certainro-vchring ,.I,(itrnt(iri,,rt,,d int, th kv, if lHiti,tir(s in each' of the above nsillas but on the.vns.illuni. N .ttti,t, ab)vi, r;,h,,inof tin :i thf,('ill- wh(ih, itironms in apl are more -,ensitive totip re('rlint ith'i,,d oril~ lly ,itii, ! 
tihe 

, . :thw-i,,spl-no than tho:;e in mds (Figs. 2 & 3).
inttiuii :.iisili j(if tht iik Iiith jf,Hyvi ,niri) Another diffirnui ts that the type of responsiveahiptdviii., int modifil, - ,litlyt ,tijltth, rila- ii,uronl in itld:i db 's inotchange with increaseslivly hort t.kt'k( il. Iii,,t
Ith)d i,mihrtor in tht, cotcmtratniom of 2--A -- dichlorophunol butto tit, tlntg.tti ii'r .Ii,,'trt),thii,, htiii 
 hli,rever:e i. tru(. for svisillin apl. It remains toit i:.pri-iibihi
t,, ,.'itt r 
 pnm.I;trn, 'rli I - taldhhtd whethetr high c(oncentrations of
iitron, i n a . enLlluni andtun l ml.n i 2 ( ii )rlip iniol similar to those tested in ea vily 'r lta n )m , mr,' fr,,mi ni r, 
 tIit,v.()rkdo really Oinur in nature.

iII,, hr; i, \iothtr ;idviinta i, that-r, iH% ivig a r:itc of otlor compounds it has 
thl,.l,r)n'ali, , l}I.,!:),-pi ; t i'ilitp. )oitalive itu 
 ',i";f-rvidthat theuir effectiveness is a functionI,)ri ' h,,,ir (rlI ll, Jthl. )f i 1 t(' i o tht' i"uulho ir ty pilvtar and pouition of functional p un' .1..1. r'!1,111- ! - 1 1i J4,r11 Similar t() ohservations iade on the(iiriiithi 1,'in,i 
 ohfaitary H,,nsili of other insects, the cell types in

II,, li,,ih ,nii,, i i,
r n ,t 1 i i oi v,ti. th Ii 'k ')Ifact ry sensilltiwill bi,identified by
In'',0,b 'dI'll tih ,',: 11! iltIr .h., . "racrtion spetqrumn" to those compoundsr,,t.ti(,l i, i '1"r'har:hrii, i ,ui u 01I(d, iN1( i ithi.r'awi e'xcitatory or inhibitory res

,If, a htthl,;,,!,ii i iv , I .ik ' lh(iiIr ihu ugi('al tts provide information',S I,rihni: I 'l: t. niii'i ril I f ho,t anJ 
Si 

i t how ;i ei (n,,If or group of sensory cells 
r,,l)(md to a iarticular stimults but tells USIiw , i '. - r,,pi..,h% , 'Lii. 'i i)',r.d il' iitji , tin'n mbi atinial s a Unit responds to 
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Arrival J* tlic IiI tIIl, ii t
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of how th, cientral 
svn~ory iil,( and 
(ontr fhed hilavlio 

aninal's r-spole is at fulctlon 
mlrvou, system integrates tih 
til, reimltant mtotr otitpt. 

ural t.4-t. itr, 
+ thi conmduiic 

t,)Irovil i- th., >wr, information ihot tin 
tick., h i m r to.ard, ku-i, ,'tmiu:ntlavh . 

It :i,uil,thatI rmdultt frnt t,, 'irrin+ u irl, 

v ol , in formationintl Mt il. it:il ()pr,.vid,, .. i n 

tid liti, 
Ilwhavliis'ii. 
of The 
iis;efni hIih 
uitaiuag 

olfctt rs tmiii h vh ii ii ,nfihiwi e titI, 
'Ilit.; itfornmii((i prrpilri, oL:niiif i 

l tirr.....-.- 111 liutLPMi,.n, ;iryt(t v 4f 
i(l i ',iitr o!:md o1ht r tit'k r tr l )r 

lnot nti i., 

Etft.i.I (if : ,,'a ntd I lniiit r it 'Ih I'tttrn 1 " 

Sinpirtg At titv i (;lih:ii:mi morsit',; mirsitans 

l.K. Sailn 

It, hua; Is,,, ri ,r (WIIPE Aritniial Itport, 

thent placiid in tW acOuStiC lahoratory 
next day vltIn these young flies (2 
we-re tested in a light: dark cycle (LI.) 
constant,d darkness (1)I)I or riisUint 
over t four uIay pl.ul. Mature mals 

until the 
(lays old) 
12:12), in 
light, (1,L) 
iand both 

itll itr virttlru ftin-ths and pr gi.lant feniales (8 
da.t.:iftsr inr gnue and fed daily) were similarly 
pifirparod andI .- td in 1.il 12:12 for 5 (lays. When 
til, tli(-; m%r heig, t-.td, ioi hloodmeal was 
offered to then. Iticuordings of singing were taken 
by listening to each fly at hourly intervals between 
(),S3() hours and 1730 hours ea(-ch (1y. 

In tle ca;, of yotlng flies, as shown in Fig. 1, 
a iclear diil 1,,rii of spontatneous sound produc
ing activity emerged in LI) 12:12 on (lay 1. Both 

males andI females slmwed a distinct "U" shaped 
patt rn of sill n ctivity during the photophase. 
'Ilw peak activily orcurred during the early morn
imu aftr which singing declined steadily till around 
tidday when it ralied the lowest level. In the 

1979) that bth liand fmahl t,t.St, fblli; lat. afternoon a s(ionid peak oc(urred at 1630 
showdl a ltar A 'hiaped diuroal pitttrn itf or 17:10 houts In totil activity and dutration, the 
singing artivitv itn 1.1) 12:12. 'lliiis stuiis wire 
restricted, ltwiver, tt vi ig fli,,. and the first 
lay aft4-r feeding. In the pr,;iunt investigatiot, 
the above sttliis were x ,tudedl the,to (etimrlrli 

effects of age and huntger on tlii pattern of ,ingitiv 
ativity. Exporimi nit; wire also ndticted tj 
d,,trnine whether iir not singing is under endo-
ginous control. 

Tenerial itis wei, fed and then pla-ed in(livi-
dually in a plastic vial (4m.5 x 3.1) cm) sealed with 
polythine gauze at hoth ends. The vials were 

afhernot peak was less than half of the morning 
pvik. Singing during the scotoloiti:; was netligi
ble. Singing activity on day 2 wa; cliaractirised by 
:t orning peak only. The afternoon peak was 

inpletuly aibsent. 'l'h morning peak on the 
0Ciintd (iay wa.- conIderahly less than on the 

previouts day. ()n day "3and (lay 1 virtually no 
singing octurred and most flies died of starvation 
during these days. No siigni fiiant differen e be
tweet+ the pattrn of singing in females and males 
(CY2 (3r) = 22.07) was ohsi ,d. 
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than 5 o % tIi I- I I t I flifsI II' I I I I ;oill( I l t v le(elay g cd fror 3t I itr g io LiIg octrr 

in m atur-. . sli%reW I r rl,, il ,)
111( fthe a virtly 1( , oaIwr n y f tere a far(ll.i 

',!:12.flinll; B nh ,rdlr Uaf tetdrmin, iffeing activity levelsfli I51I) I tiIenllty o f h mah i Ii 
and fn mlby wth 
aIkIfrlleo o af (l 

h: le; fII iveb lIft,, 1,olaidvancing the nivre percntageIwaiclis fha the stafation, 
ftI'l'll ,;ik oil all tys. II -s,; ma ingg r day wrs nal]telat ed,It ho ( ), quite 

than 10'; o)fth,,e \p(riwt.ntal ftio prodniv.l ;ound clear that sinring h,vI s decreas with advancing 
on day -1 and tht(i l wa; virtually tit) singi n onl starvationthd ilgotanV flis tll r wimla sharp fall iday 5. Althotuwh fi,mah, ; ecnwd to hv, singing siinvi.r hivoks afte~r day I of feedling (Fir. 7A). Ini 

maip; fiv e/day dwl all, inature virgin ['(rna
m orl than durm V thv period, tht( c(-5( of ivw fu(Lru nm flies,

difforonrwa- not siv4nificarit . (28) 38l.80) I#,.s t F~ir. 7B?) and pregniant females (Fir. 7C), how

liver, thlere, was a uno(ro) vradtual dh,c'rease inl singinlg
'[' 1 w pa lt t ; -II o f :;ou nd( p)r od ucilt i onrill Il i ( ( c ; f . of Wi th ad ya lc il i v s tarva t i o . S im ila r t re n d s b e c am e 

lill.ture pIrIgnant foinales I ViV. G) wl, nlot :iliji- evidr nt when the flies were sbjecteld to conti
ficantly Iliffe-rent fron that (If imaturl virgin flies nous light or dark conditions (Figs. 7D and 7E21-Y. I 4317.31 , although li tih cue of preg- r(espi(tively). 
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4 flilI' ll - l , :I! h l'iI n d i l l t- I'Flo.ing 

,

[, ,l, Ii., ,,f :i lh , k l 1, 11:,%'1 ' pl I 11u I111 1 te4l' qIh liI - l ; !, i'.,,I qr(,411t 1iA 

t , I I t- r 1• iH1.*); ,1 :t I II " i" I:,i ". . i,14- .I-II, ' v. ,i l' I ,..,- (d iiif ro s

' 


, Iln ) 'jI I t I it, ), I ! 

, , I t, I I , . I th ,1 A I , I'- I ) , I t ,'h h 'f 1]111 .hr- ]. l ill , '11 

t ,lJ I,.d l. ;.1111111,,"Ik [ I h , ' .11d pro, ent.agt 

tlN,II-dkI "I'.Mol, 1 

Ialde" I ' ifh i, i, ' ,, m i,l .,1 ".",II,,lmd f:,l 1, 11hw, 

D i-t 1' Liit , Infeet. Inf13.larvae 
Ilarval,!
 

A4 ', 70' 

A" . .. .... 10 7 
 7
 

Ait . 39 16 11 

N owI. .6 . . .... ... .. 0i ) 

Nir 2t --. . .. .. ... 1.6 16 II"% 

N,, F .I 72.71- 8 
N o,,', .. . . .. ... 0 ;0 02 1I . 6N ow .... . . . ...... 11;1 )17.7 
N,,v 21). . 39 21 53 

N,,v 27 ... 25 20 80% 
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lsA'it j'uthologv 

I'jhh-2 Num v J, ro~m Mwanm irih .m ,w Ju J", h¢ fl,,' Poolll,iti hicimiibi.t .mlip ,t-tjtgV 

ilt' t1s
'dby (,,h'mi 11,1, 

Infect 
It..of ct.h.tion. 
 hrvae larvaw Infected 

S, 1.t . .. . 7 6 8 T.7% 
Sept 3 . . 10 9 9011 
Sept .. . . . . . .. ... 102101 

ii .o, I ir, ruIotihl 

N, o .0 0 0t 
Nov II . .. ........... 8 8 1001! 
N ,v5',0 
N, 
N , , ,; 

1"';j. 
1 

". 

. ....... . . . . . 
... 

0
1,1 0

1I 
1 

3 

1%
75.67;; 

. 

( G1,'" 

t ;iv aftor 'oll,-'tio,. IIli riunirjir of iif.cittd temporary pools "ztKongowia, Monihlasa. 1I11980u n
aid ijfirt.( hillarva,, Ioric. of ktnowldge:iifl th,, ,,g,, ti oni itL geographical distribution 
iifcci.l 
lirvat, for 'aih ,aiili w,,r, rirhifi ha. extinliied ti two ithr ari&;, Mwainoni Iand 

1h ;u~lI ill ". lIfitit1 qitificatioll of Nlwimiiiwn II ,oth iIi Ki-nya Coast. Af r the dis
'.hn'fourth in ltir :lar;io ,. trin ih, :tnl It h , ;sr I, vIrv of ( 'o/u iio i,v';s in (/Itus fronm these 
iinil-, w . ] t,'rtuiiill t. - Ih. sitc, itivietiatito'v jiiror is wot, initiated on the physical

hj,}l ;nfi onlllII T)llll-t o ! jl rx,:jwrimoit~iI;d otf ccl' ogIV~roft fhil infl,'tionlpo(ols. hli the three loca
oflVii i+",ilsl2''';Li'ltl litir .Ownihtr, )#l't,.t 1' )" ('+'tl ., ('lomo)m vccs 7 %%us atLive, two pools 

,iuipIratt i I'ii1; la t i t It, oI'twir r, itutI wr Jirllilililt itifo'tioii sites, whiie the otheri1n+ t1 '.t~ o l a it l l t ltrv ia w e'!re , t a k v (' <lnl y i n tv irm it te n t ly ., il l t h , "- 't, r ,.} ( 1l! itirl h o >: l~ 

'ldiloll"", li' ,MtlIl ohalhly hc Ini;i l ii ilditio 
liic+ twI nrcti- tig i) I- l t HI 

. i( , ffu rt to di crilini ii s surround
i li in il if c'ln of Lirvai, n(atiurerlilt'-; of s-lpera. 

y ( l . m,,, V. -i'i rt. prt, lo 
c lit l', 1r i -, tr l ion. i:ii*% tuni ii, i l iiietrioint , iool size-, bottom 

, i* ,, ,,,.f<'l;irto:i(1) tiiw oth , Ihll.- rn hiiti w4'llimo ai,'oni;l,turtbifity anid hiotic' con-positionl 

on.tn 

rt-pr,+;'lll. onlv :i on;irlt -,it 


, JltlIr, j in tiuL prt iinitarv rj in :t iiti,itlolwh ,r i, -i' -*. plI wa.., ro-id iil pl ydrion iapcer 
- I \licro Ks],.qillial+on, Inia%, ),' al [LahorattoryN): tenmperatu.re readings 

iiI mit Ite t ,i.rtrd U.it" ,'w: t riini a tl rninonni't4r; and turbity usingr. nilg t. i w ,r tilot 
[ )l]fqly ofl ll o'~+l~ d w ; ;ailo +i~ at .vhitf, (hi!""'.'lf#." wl' ltv!hf 


( ' i..t 'Ilho illatin Ivi-ttire of' thie olbirvations can be 
A\ I omiiraivoW prr',ll~ t inf,-ichl)nl oft fill, t.'I atv.:,tliminahrizodt 


nd.-; thatI I atl~i-,b,the' 1 ,,(",JlillIPli- l-rntur-S
r,,'l,
hilw;r hcv,,!k Ili .\ %' :ui m~iii Pooil I tlultl) 

IP,, I11.'li , could plr+hl;di It,,I i, It) onlt,orf' 

ir f it, ) . f tl)i Jii''itil tiviritij tit Iv,,)itiiit '[ll, nil-an t nmilerature for infected 
"lef,oh ,.rvtti orttg-, t a iiihiir ,,f pools 
was 313o( for 8 readings, with a 

inf,,' inifourth iitar ;ir:iithaiii i th,, range from 2 ( t 9lion ocur, 

I o-,sr itan tmuav%, h i ti ti rj r e o Ii , :i ri-su lt(iiI Ify drog 'llio(ncon en tra tio n 
sitiiI y if lonti n-r xipi , r . f tiw fourth tistri r- ilydrgeii ion concentration of 8 
ti ,iO- ,tiii it- Il -,vr hei nitlliir samples tken ovr a four m on i h i llr th period at
 
lii.r: i . liit li in ' t ii n r itiaif ur h inti ir ti-!rvakof one - w eek from the three 

itar ,t itl t~i,- iui.iirrodc iit-V-l 1Iiil-a~r, a vifeitioni:i~l tl. llidl-, hid] I~ot i'velopod o I nll pools gave a nlge from- to8001730I(.l) 6.00 
tO 814."0('i.10 mnl J. 

,wr tin tar it)a l davt,t ag-i t the tinio (if
sartijili cz 

iiiil Pool size 

All 1C, infe(tion pools varied from 
Cc, nigov',sucn. Its dltsriblitiioi and the relatively small structures during the dry 
cc, , 'y of' it 't(lilli ,i ilillic till'Ktl-iiy(Ciat spell to large bodies of water (over 5,000
 

litres) in th rainy season 
W.. (Ofieno, M.). ()ttrido, I .M. S:iwa, S. ,MutI 

(iv) Botlor sedinienLtion 
Co '-[(ni c,'s Imlit'll.s a higlIy path oget-11oni Two of the infection pools (NIwamoni 

ftungus to thil malaria transmitting mo:tluito, I and II) have black clay soil; while the 
Anopheles gamb i-,wa.s, first rv-orihvd in June from Kongowea site has !oam s.il. 

1 00 

http:to8001730I(.l)6.00
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In1socf Palthlo(gy 

frumn 

Thivawf r :, Iosv Il 0 .8" t Itkl kvv t onII.- i,l r ,l i;w anv, irfac lirtn iture 

Iilllf llrljitv ;1, .00"' f1111.l of0.9lI11 oIte praia2l I yi tyrhi ~f'il 

v~ ll~, i il rtr l 1t10fl..1Ilill lil1' r important. Sii w- I (i -i-mhl irs 

:jliliii ilirtitiy 

8~~il redi'v pe nt lifil112 thik o in- 2 iltid r hoh andi 

m yi II -i a ;IL, riv(;IIt ) iI 

t l Ill .. Ioivpi. Im jr-I Ii!wt tii 11 wii vli-,i n id irrhdvi, -i iriJcihik thaithItliv 

sall t i-4 fit ' hr)()I In t tlr1wini oI Sci~ian g ; ocr(uill mi illosc p.S E I Iuitlis i heco te 

par ,i J rI .p r iltIfi, III,% ig ;t.ll lit P iI5. o efk t tilpovdn a iin ltx 

wet, na phd.I~r!,mlrr i w ra g- lollc nfrm to . Ili pr, n st dy is tu 

~ tcrn, ~ uvcolwpjL~ ~~~~-i. (h ~ ~ ~algioga dv Lani oHtsractru 

ailp il",; r(;,., d ' " hy r - ( oa (>did,t,~ im l 

r sPhili~~~~~~~~~k,~ ~ ' o all o *i~i t d e . l"lifd fo 

iioq iolr~c fo avcpeew 

-, ~ r-s i) 1 ': f iia II o r m hra r d ol fle 

to o pii h ~ otloritcor ap r ft:l ao- hi nf-le ara- ee isSti 
1wmwl~ I- iua i- ,it im m - - t d r l i drf%,i4r ,);, o hs e e an ce n t e 

rwllp~~~ir~~th~~v tASran ia Th.1 ,portm[ ia wevta so ddrcl 

to q art-rt-m m2 o,, j r I II I; I I; I I or18 

l 



IFV~.11 l i IiF itFL ti lop and;I Vwllw' -.f'ptnnrFio *I'.p uuoit 
F-IFIII;I,~~~ .l H . , Fr I ,FF~tW~ 11th I 

Flit,' ll..1,, F .1 'F. :. F F r- j :1 F il'I All 41'1 olk tll It CiT 
jr 1111,F .( IF I~.i I~r; Ir.\FFF,-I 

F.* F -Fl urx 'lo N. s 

P I'l' )1("ill- ''F id I n I'.it FFl''r''FI 'ih. ;114 1 ',il i pLi, 1F Irl Fp Fin o tijlmvr AftFill' uii 

'11)c . ,] il1 ,210 n 



Insect P'athology 

T'l w;,N-r ',ourc haff no vff-t oi te oult-ii' 
of thfx*rmn. 

Salmitv tir,,nicv' 

ptio.it.ni rovclop, muutus and .lsoch [hvclops 

wvr ixpi(-dt to varitls ,oncetLraliols of set 

watl.r for tI J hours, after which the mortality 

perc,,n tge w'i rccordI'd. The t's L won-r'arrieil 
out in four ritliwates at each conc'entration. Both 

sp)'civ', were found to tOitratt' SaIlUtnS of lp t 

30'' va watvr, ift.r which tol.,rancn dcrtiasiid 

sAItriLib.n for .f.5socyihsr,.iii'ln,ll)0' mnrtility
tlloswi in .10'; :,oa:itvr. 

i ' ,. ,,'T4d i' ) ,C)Ilh, 'It,,,(i,,,, 1,, ,,t 


Vitir sonrno 

Tap wvttr 


lhtIlod w.Al.t 
"PondI w.it,r 
I',it 11iV aii r 

I N I.' E C T I 0 N S 


M1, r V, , i, lotp 

',ilti,,t ptl,, 

........... 

"Poid mfchd with (,,,liOMYv,'; 


lolpnusI jdI Salt watie'r iiilr'i[I' for .Iicri yt,~, 
and .wviplop, lmi
i 

.. .----------- . 

% , wit,.r 

I 
(I 
125 
I 

0 
I1)0 

20 0 
I()0 


o0 


Sortality 


" 

.unriii pin

.\ticr','ychop, vl t, 


..... .... . . ....... ... . . . 

0) 0 
0 

0 ( 

1.25 1.25 
2.5 0 
5.10 0 

5.00 1.25 
3. 100.00 

- =00-

Sumvrv of I N.I ch" In' dryI :,oil 

. c,,'11- .,dIl) a knov,1n cyclops habitlat' t',lc 


afti ir, pt-11 of about two{ w'eks. In th laho
ratoly, Ill,.oil '.,.JIM iut11 d[ishe(s floodedp,,tri anda 

wilth tap wantr. ()htsrlN'iillns werv carried out for 

tllltrgnnc,, if cylitpi,, alndtfor tiht develonnmental 

stagi. at tl tiln(, of aptllaranct. This was repeated 

afl,.rtwo days. Each st if eXp)'rinintLs was carried 
out in tir'i, replicates. The cylois emierged from 
ti soil Inl tit' i'i)i)(ii)i(idstag(', about 18 hours 

from tit, tin' of flooding. 

Thi, piottlltal (of ('oi'Imoe iv't; isai biological
control aigent dhpviin.s to) a larg, c.xtent on the 

[Irisiene or so i'stablish IlltOt Of !IcopepodCiCsSful 

((y'hils) which have been dhemonstrated to serve 

as an intrintldilt, host for the funguts, Coelomo

myn'c's species by several workers.
 

Whisl'r i-tal.(19,7.1)reportA'd the discovery of 

('y'h/ops t''rrihs as the intvrrndiate host of Coelo
.otIlv't's /isorophoru', whic'h attacks the larva of 
('ulsctt Inornala in North America. This 
ituni'repint was of najor significance and hats 

had a direct hearing (on11('elomon.',cs resrarch 
ctrrt'ntly being pursutd iii various laboratories. 
Similary 'illaivt al. 11976 ) dernonstrated that 
"'igri iir ) sp. l;n t llhasgulu1 served is tile inter

it,diate host for ()/lift'x fuscus and Aedes aistralis. 
Cyclops are found in most mosquito breeding 

SItA,, and set1in1gly 'wen in dried tip ponds. 

exploitation of Coelornornyces as 

frtlir, an 
nicicssfnrl 

hiolliical control agent will necessitate 

identifying tilc right cyclop species (as 

inti'rmetdiatt, ho) for tach Coelomoroytces species. 
Furthlernmore, a precise knowledge of the host 
range for tai'h Coelomomyces sp. intinst be obtained 

prior 't any field applications of the fungus. 
ht'oh)Itgolcal factors such as salinity tolerance, pit 
and temlerature range requirements will he vital 
information for successful establishment of Coelo
momyces where it is newly introduced. 

Tailc 5; Emergence l'cyclops frcin dry soil af-cr flooding with tallwater. 

Flours after flooding Naaphi 

soil flooded with 

Adult 

tip water 

Adult + Egg' sacks. 

0I - -

17 .. 

10 
23 
40 

--

+ 
+ 

+ + 
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J,;] 'Il I kil msI Iiis I I ,: i lt r.IIIs rI f I sI51 , '-si 'I f ift-I o * 
til 1.f1 I1!I IIIII.' ir i Is i-si 111sIIll No I t tsslsss~~~~sI~~~Ii ~is \ 'r ;ifshisifss r,~ ii Is~ Ihi, , ii.: I g -. 

M i , v ih, \a, nIs. I'' sI:s ! ii t I, 'o; 
'I i~ lalls, ii 'A sss'~ III' iIis 'd ''I l , I I ;J.s I , s I d-i ro 

1. sI 

tSr.''IX 

wt-ir 

- t 

,15-. . 

;s''s 
. 

t, 

. . 

I 
. 

s-' 
. .. 

,In 

.I 

i 

. . 

MI, 

I0 

t; iI 

it li .5 5k55i 

si;s 

sh1t1;l~rtj~v l ts'n 

I ra~'stn, 

ty n nit i Ith III ifvt~I,.- .I!s I :, . s . i- I i fatnis riS ! slift 
y hi f'H ' Is I I~ IH i ; I I I ' ill. Ill i ll 1:1" m ic5 Ii 
55,5* V ilS ' '' . t s Hl stI, fi wi I V, X.,4 III 1L' I'. ll(i ' 1il. 

!il ''' 1-i~l!";s'ss d ill , I1-I is-s ~ s ut 

ii I tv.- hI i, l ii '' v. Imw lia *- I' ill il mr - ss it 'ssn ss "lS'\ si It ; Jli-S dir tild 1it) S 5515t5 
Il, il k%It itr%Ill~I. 5 Ysf'si S I~IiCI'.-; qI II I 

PAJ 
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III r II i,. I: :J - ,r. ;.uI. ] I.\ I~l. .,
IH I,:~ ,! 


I t .Ii I , -k .I}l ',. 

I ri, ro 1-1 1 r:I I tr 

I . , I l -, 4Iy "IIrIr, k I 


IIIIii ' I I .. -l,,It'I!'
ria '., I(
r,4f,1114 


4443
:ll ,.i r . 4 4 Irot) (A"n!. . 

71r5 

.A rmil,-'d ~ :,,+: ', r, [; +,.%,.;r:v+ +''+; 

cut.arl% ,t.,,w,i t,c ,".Ill, .T ,,ijwd- jj,.;.j,: 
(,,,.,r !i,.+i,,-++ ,
Ow, crop, m di, I!, 

of ti+,, iIl % - I,Itr,; , :ii r. t.v.:t Ili 1, 

farl; (llJ + ++ ++
ki II 


Vro,.-.tirI .i:, m + I t I!+,.,+I i11 ln . rto it i 

r,,t+.rr,.d, :, r ii, ;I,*!,'li,,, d, .-. I , I 

;o+H v ' !1 II)I InI 

v 

t i 

r i L 

n !itrI IIr I',t' I 

'I r, ir I ;It 

r. 

it tlriV I ii 1-.v4 

j, Itii If Lit

'rlli,r i i r sl .; 

41 I 

t ~ ',- l'J+ t rotiInd awll rvgtl:,2i+l 

J+,lq ,+l ,rm v'.ith ;i dlark cvrntra+l co~re. 

JI:hi., ptai )tt , ion w,,'Ls,. ,f thl e.'tre

1!1 , rlT it, If,,lI;ipart o+nfirnmpressure. 
Ih+fit lm li, -P n1 ihor rairwd no~t depr(i
 

' 

-,-..(I '. I,--fI orro tic lsioils, '111, ,rt, -'af 
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/I I it t 'at It III )j 

V 

Ir Wf 
77 

r 

it 

P. 

AA 

',k' r,11111j;j I- t I ic I IAmuen of(;. pallIdipes X 290 
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I t A m , ,: .p ,f , , ,t, b q , I , ,d A!, i "ot,'.,11 , p. ,I p ' X 2S 

I t o w i . ,I i i dtdro ri 	 V.I IIt i I L-I I () 1 )ip byI+:, th-. 	 >,. .ii nip.red 

I l hovw it mp' r ii, )f ' I. it iar:-riit mor) ' ioth' it twuila" I(si oils s not-t 9.," (I'o 

'r .( r t ,. . r; r ip , i i - l , . I i iIry i itmif 't lo ) to t. t l 'ic, tv paf..	 )hra re rssed 
6 N .i tw i]4' i,(,tpi,' lrt Lm a. i1 Ill-, , j llJf(tlio tstyi va . ;d: , ) fl) I' r'injoui)' int o se: 

'i }:,q ll) (iht' . ,',',i .,.+ ;l! i n j*,mil l !a ll v ~ .. l)y )r h)y topwi(' aiLIpliw atlol of the C L 

i), il~ .. 	 -, ,[ll !W ,, Hw,, l-fvm proIo,>,' that ND), N\W. () 

;wd I".' , i . non -it f('(ctiou tvrat :)oth_.s caused 

,', ,,I, (It t Ill hahitat. Yhe' sites front,!*, r; 'l., . . .h +)'. I h'it thr'e.. k;Illd , t,, ill,, 1! ..... it.s lj(,,t'171 1 
+

l,.U("I))! ),I . I~ I.V') r':ull ) IIt11duc','d h"v. v hic'h On- lt w~s %%ere traplped w(,rv, therefore 

t,.:;it,,h)Kl" , , l ii+ I .-. cil titht. It ha., im p~ortanlt, for thi, pre.valt(.l + of the, lesion type'. 

Iwai..'.m i 

Irapping N I NI) N W W
 
,Id ~t to 99 y99y999
 

Sh hl72",' 	 1 .2 1 5 9 I 1.0 5,f) 0 2 0 f; 5.;11 

Jum. 2)) 25)0 34 ) 1(0.0 1 ( 7.6 (ji; I'() I ( 7.2 
.hlly27. .4)7 .I.I ,.7 44 " .1 "h I.I ;. '2.4 

Aug .I) I 1, 3.f; 20.4 o) 5 3 1 1.4 (0 5 !).3 
Sept 191 193 ;9 i I) ! 104 06 0.5 0.3 2.8 
O't l 1 '2"I I 154; 1.3 118 0.3 1.6 2.3 5.1 

'2 70 8.1 9.5 
Jul y 9" 163 1 n I ( ) i 8 1 I) 0..4 .1.6 
s pt 1 192 1..1 1 .2 '.5 5.7 - 1.. -A 2.9 
t1.1 103 161 i.9 f; 2.3 6A . 0.. 5.3 

Muhaka 	 .u[w To ,1 

)ian) 
Ukunda 	 .iuI' 187 312 1.0 6s 1.I 5.4 0.8 1.8 1.8 6.)
 

Aui 172 175 2.3 9.2 1.2 1.2 0.9 1.7 2.6 6.3
 
Oc 134; 212 5.2 1 1 2 2.0 6. 3 1.1 2.3 1,7 9.8
 

Mwwibungu 	 Aug. 14344 2f;0 3.3 10.2 .4) 1.2 0.2 3,1 i.2 3.3
 
Sept 14 113 3,7 10 2 2.1 10.2 0.5 0.5 2.7 2.7
 
Oct 91 12.7o 2,7 If,) 0.5 10.0 -- 445 (.5 5.0
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,
fiI1 11 111th, 1,:.+ I,;!) I+t1. ro 1tr ,11tp l+It 1.fN 'S'T t+ (11 1lt'e rr. IN1IS . I t d V irl,1,t.It ,,1) UlIIlllI) 

I .tt,,p
M tIt t]k.;Ii ro., i . :t r )h, ,+Ai :u (, , -,+iniii.ljtr 

for.-,!v,ith tallhi ir v.ud, ;ntl thuck
illdir-r-v v, ,.,g..I,,fth+ 'Ihi,. tOh. for. 
t h t, +N .(J ()dill IhI)AI. S %w ,. . A A lutalla 
iwt.+.i('tit ilo .it ;iod ondatckryOwh !w thick,,.t 

,tlpportl. i,'.,1 ptit;iti+i! if (, hiri'l(i.,; 'lptis ii'i rtitccri from ib',rvatiows on the freque
atd (;.aii-.'ten dtilt iarkr nti'y%,tkht nubihr-, of salivary gland hypeirtrophy (ISG) in fiell 
of G, lilhtiliis Miihtihka )::it iittn1h1.'r of Glo.atnI pdatidip.'s have shown thea h(%.. ji)puIJ;ItioIn:, 
of total ('CLotmit. Forixampl. in (rtlir irai-.ahin-. iti I1St.;; youlg teneril flies- iu v,,r/

(1. ,,)tint %%,,2i.' i N 26 1. 

r 
(varian t'atv'ory ()i,anId Oh). llowever, it has 
IiiL,:ilsoi h.'cii oit-rve'di dl'rin tc sai'e investi

lllttitis Ihll. ,'-' <" rupiu';it g thatt.t. a rsit ,lttIml i.*it'it tst+ti' t"ie iliuvarian c'ategory 1, 5 
ittt,.r,,i'r.i t atth thai k litp.; of trim,tit atd alsou hlo'm.,t'irlystiages of IISG Hence 
' i-L r', if hict. rmin fit.+t. thel furm.: .a.htvations .tup,)ortvd transaitt i oirisci wh',ri-ts 

lic., f th, I I I ; tturst hI-i tL Ii;
a tIItI + 

|;t r tiansovumI 

,'l'sI-.ri anl piatild ck., Buti 


I 1I iti trittm niission of virus
-,t o.th lik piirtil,, (Vlt'P.j, the latt-r must inean that 

tistu ra! ul p ii.I firi'-,t snl, ppl! Isiri (;. pulhth pos -'an pick Lip t u infiction during 
mmltr,, (if G i:lhji , Shltitil !i. thlair lif..-timit, re'iting itt hyp.rtrophy of the

hiad a| litll|: o< il 'CI, ount h h er~m 1"...'; ;alivary gland:;. 

N ;i9I . 

Kt ltiII I I I I I t tilt 1 1' %lt 1.;i4ii 
s,-'c.)ttd;trI",' '.z~(] A
i~')I il7. .11(lljlqll, 10 IlitMliro-rals (it+)imicr)pipette was gra

tainly I ,,:t,,Iri!,t t+l ,,,tt }lar Iu;ttii .50 ;t1, to dvlivttr 1. ill !iqu jt suspension. 
)n ;(li t ;. li'rtitijtitorl %%.erc lrtpared by hbeating one end 

and 3 , . 2 19 rf, % if it,' miir,)pit.tt' ovvr it butselt hurner and 
Itnping it wit to formit a thin and extremnely 
li:|i nii,,th- (<0.01 mm dianietr). '[he micro

t , i, r'.t rr-i t, ,i,,,..Ii rn,' its ,i NI. . J,' r ittat 'hod to. a dispenser (a rubherI,,!wi 1I, I.,,ill ,J,',,, t ,~ ~u , lh t u - pl d by D), t o I'hll +' k., i m: v Jith h up~iw~ r u mnll d S cie n t i f'ic 
V- It i-r ' - t - r 'lli .- , i t .h 11.,tN N I' ( ,, itti ti,ed toad i, w t jII virus !u spension, 

-,! l al;, 'II, iw '(,1 v iith ilit) }i-i'tpttrified by differential centr
< . 'I.]it ! 
 I 1;t, il'. 


th,.,f+,i-'-f . h, ' t''f,. ' p: wtri 


f,+' I li' It'. t inI'I, ft 'i itt n it rat.'filtratiot . 
' t. -, t I 'Itl ' l (. , p ,lltditi,s were inljeitt-iinto the
 

in!' ' -ii., ,;t - ' '. 1 . I -re;t p r;irv(i l lhw,,;0 (i t,- it, (t tihi'
,,ra ]l} 
 V form ,d by th., sutures 
,is..r-ti .ttit ,,It istat a ,it,-I,, i-t. - of t t'. ,, ;ttI1 ;aoI Ill. Sixty-five tse'tse


i,',,:t 
were

,:t~i, . 111'.111t,'ll+III l-i' I rmI';thc t}Im, i f,t'1hY} i't,iiiiii,"m o,'),lic pathway w ith 2 

it Ip. sI;rltr-i ti ',,' It: t ,',.to p;th-, ,,y .-\ t rotip if 65 fliest tond were it fictsd per os. 
ift,',ro i,IIt. )ii- .- \ 10 Il micropili-.', was Uit-d to draw a virus 

I~l~" " ",,,+,.md,., hkp ril,,t1% , h'ihd v.11h Virti1 "1',', :,11 till(.(,, IlkLp,;tidt',,by, lw p.iIIlhw% )I 

,N

SO't .Iy Nu. !setm - Ciurllajrl[¢qctmm, l;.lfl ies 
 in t1)1ion, 

2'Nil 01 M|Il 

,7
3 29 (3j;)3 (3.6)3 

7 
 18 I1 
 5,5 6.2
 
1 () ,I 1: 5 ", ..2
13 (1 8 16.7 i .,' 
16 
 6 .4 27. " 25.0 
19 2 9 3:.3 
22 ,1-1..
IA 31.3 

Notes: I InfectioI m3cr+,ny-ction'2Infectio t ,hvoral fi-fling3 Naural writs ke parick infecti n in pop t ion 
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I'ath o , 'In ,-I t 1.!)i 

.iLIN i'l Fidl)1( 111'tj I,,' Ull ,- the' t ' ce, F.,,qc .4'c' .ie ,c c I . l it, ur

tltUtiic Alld,] 1110,'X teii,r of' lie' h-'tn , aned :t t'af, itvn.zr1. e it,I . tt : c hhti tc (Jution 

Ici ,N ,I 11 	 ccI 'c ifiel t 

ty.tl, I'rti i-r Ie eeii 

itesett- It o i, c )[ lh.' Ci.,C %t,r :,!fril. i'I, I' thi fuc in(cie,'d 

liicropli -t~tl.With the l ch. I l T etit. r l '.e- relrl ' iar c'-ii t 'ypt 

lt f'til d O Vt,',d 	 ( . 'tilly 

o l','tile'till 	 II the' t ',icAcht' ',.L, dlp¢jcjlti lil t , ff1 l', 'c ,,- v.,,tz,Ilia ,;I iil ',il;. , ctiilhrjL 

11l . Fie.c t, k ll tiltheliq id lbtt r tie'' III.e iii :tmi ecnteed1'.h,,t 'w.ct,r ',' tel. c,' to form 

I'r,-end of the' tlic'rolu lee'tt. r't- 'c ''iwt, tlie'1 4 If .t W If i lit t ,e h e .',ti'clpc'IIIlcth 'waL+ filtered 
,


the' fiL-,cwtb- rait Fir th i %Own IIII, : re Iitt(, t I I tr r c " 1 l ii Icreis4 n Ievl' Iti-'te'ri al 

It T i t , 1 7 + : r' :' .!I:. 11 Ir lr,1t;.1t.;it-I. hin , l >,pores or l yci- ii/he I i 


and ri,a -1 1I l I ,r d ;iat .!7 2+ IIt+ ~i 1 

; l am p o 	 1 t' ot, , ,rN-,-tfd c , '''c. t fee-t J ci'IF :. FII'', 

into 

il' telepl ,ti, ieti'reeeeie-ht' relld .1r , ! itrup 1, t , 'e h ) t 'tc with 2 ill 
[,'I' . ti I >:(; ..-r' cre-ml'cc''F tree, , jet >,.,iNe ly vtec'rCjf-, teir;al lliv wv , dividIe 

1) Cetr.1 1 1 t'our :12 , ate' it jtand 

f,c'tec .h , V,hi,,lill Jc,, l1nf,,t,cllgd c-,rc of l1' I)urifici' N'IL,NI , N W , ()r IEAV'suspension. 

:l -'1% t. F1 1 ,t i' t.-, i. c' .\ lfilth Irotp (f t %c',I.';t, orally tsnillgwere etf'cwu-d 
,t. t tr, I hc'ear c',,,.]lt te;i tyCo \ :c It)jnirciletle'tte , t irunm n ond S itnti'I, tit,, . ett - l Nlicrocda 

athd :tl I Nc''K 2'di ,, flhe' e i ,,+ lc-((,c , , \i. 'SATo ,rou (if' tsct, 5iIe1re' t'-t ,) xti ,- IFlof 

fu ti l t, e , FF."i l ci, "').l l' trtillun--,iih tlt C i \',ai i tit! ,'CF. I {I.plll'-t)c,n applh"Iiteeei'atll.F o 

c "V Il ',.it,ti , fih .e . .-!h. ,', cu ticf '.,+-:iih ih . 

ccc ierl~ F c cec ', \ lit,- tic ,c leu ttic'lmlc ['h+5y l nri t i eel (' tii le Fl uriu t " ,,,ci i, .i ie'e l ul hie ir ,''ci 

ectic +-,,C it litecn ral t,.'stc- num at 

% thr '''uetiicdI', lee' cell(ithe ventral 
lI ..+t. ,c ,:;ie ''t. -, 	 Nc'te ,'c're bed i .2+'u 

and ,ekils of 
\lI C C CIml ,i , I). leer .r, \\ .'c.C\ )l t i,, Ii. Y, . iel uiti l c' lile te ij cle c te c lf'''ut k tu t 

af eom uticl to t' d iffe'rcntc 
inal c sil tilt,c kind .
\t:1eIt, cec-ci Vte,+'..\ 	 4i les ,"]title.ions, oh.;t,,.d 	oilthr(tsot.wi 


(Cit I, teit ' ill , ti1F ,'t e x ii wdtt ei'e k 

lf",.'ri w, 1,c c ','.vCI tee fec t I',, I I F , ~C Ihl 'jH'c o',ien fo rlmcingj oil 
(f teelei 'e c, e e- I'),IIe' .,' re very wee for 

, , Ci, 11-c C .ir iC i ,'i F] k wl c of l the 

eCtell illetI,' ice. I. 1t 1iteIe e c e' A lpc' of t"et.,i' 'v,ca. t 1 l I eI'Yhedrfci ct i If, ,l,l ;itl also dissected 

,irc'.itif. c (w';+' ette ee lci .II'. phl//C c,;Ch rwiceCeep 'i wc,wcc ' i ,tt! , ci t i 1'reee F esalivary glhicd 

[ c i'+ I F Cl i 'C iaed ic'1 thlt ,%'.;lCII cd fler hye rtroply,'.i l'c ic'e l'c't Im" c.. .%[ 

i e'. .tlCilll hetI Ccct . th,, l 11,h '1 were n I t 1 perr( -j"" C,., iC 11;1 her of IIC ,, 'w,,in'etcted 

iftieg i~l~ t , c u %e' rt i, ; ,. , hy t cp!, ;c;CjI c ttici .iF ci wi ch 
Ci.'C+Ci, (; ! 	wlcw.,. CG h -icc uiplpt.;tnd ; i,eic- C'F.-, w,,re m icF hy oii illnf tt e'h,iltt'gntlli'l 

11,i;,itsF'tirt , ca, 'c% , F Co ,:-tige(te, k.ithcr 'V'c,o I' iesionlsh'. k. a 'c 'L', l 	 form ,,c .I % NW ol'f 
c . l tl ni 	 d 'l o nc t ;I' le o v, i m tll ( ' 1 " hlte 8 ). Q -' u l, 'i e 	 e:, cc c li tci tcec c c , ' t u ri ,f ti e F e'e Itcei li i,' l ll ! e tii re el w - i ' 

t/ , P , + I +V+ w r , n 1 ,rnl hy l t c t i ln , il wd p h y s i c' ill,.hI , 
ltiiiitl aippl ication, i/icrocljettion or felding oil 

('F. ;ie' Nccll. dissected'r,.perectt C,eel l.,.ie 	 'u'e tleC of the tse'lt, had 

the salivary 	 gland hypertrFpied. FFh4 evi.dh.nce. 

r; .1leeIt':i l ' .r from these ive'stigeations she w that ( I's on 

1:t111e eel le''tcmc, INF.), c are illorigin, atcd non

'Fi l .,, ' 	 lie'., Ilen.,,rs, F 

te'ercchl Fc'',telt I,c-reel (criticsstna teratctlogical afre 

dcvlfre.;',i I %%art I .Vf l and etiere'- us ,tt llMld ctllgtC.lI';[)), t+crotlic 	 lnfc,'tic 1 le CIS. 

I I c ' I ( u lo cec'-t I t i.. I I , I' m,,q i shc;ving celititid lc',c ', t . 77 days pe.cc Ic cl 'cc ltice'', I It,i 	 s , ciiand st

itne' 	 Tr,,etnte'n t 

I acy'. po t ilfeel' , Inducltion 

cInfecooi --- -" - -' - -

Fcni 1 Oral 'I'ecj l Stab Slit Filcch 

3 NID I Ii 3
EW3.2ND 12NW

I 
, IN) 

2 NI I NI I ii"W, 2ND 12NW, AiN1) 
77 NID CNID I:IE.W, 2ND 12NW, iN D 

Note C.I Tset. flie, lcc'e'lec lcdo ,lItr ie s at ar pcIt of #'ttry of needle.lecrol'(r l le it e Cdll 
2. ND -n'crotic,ieeprf .ec . 
3, IW'. - emerg,,nc woudrt 
-, NW wc l ic't %-iarl 
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Insect Pathology 
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mIpfc Althology 

o~-1 tu ul'4\, 'i f tiis~i., % ith it kilq i!;r ,1i~ rlip ti 

if eltittis Erir trin oiif'i~i.8tlo. mo~tt of 

I.' - fit% iirifari;w ,k,-n- obsiervedI to be palrtilly oEr 

at "W), , eIlo of Ow tittr fdftiritie, :it thei miiddlet 

ISD reIgio. 
iy'tvi 

,or ('viii at vari (US re-iiiim 
wenrE ((it iii ii'l,E(A to be 

(ig. 11). Homtno
ilirir.tly invlve)~d 

0Ili thit liroi>, of inliiiiiiutjii) \'iOtjI hiStOLehe
milii E,. for nilinl iftfi tii reveail Iresence 
if mciieiuii iiil o~ tfii( srf-, of most of the 

TIME ii(OURS !)hoiiiiiril Ifwtors are inviilveii 'o this diegene'rative 
Fg9: ite o i cioyipii l lceiric if fi en ui ini fIrot:vi;;. 

G. lnol F.li N (II i i 11pN 

ig it .i Iififtirtal f t Ir~11w' 1,('lllriifFl lIn iu " ,I olG poxljl.N tc lvle ym~n/ no w 

illft~lii(Jtir(lo 

Miomplito, (A Itis 

o':i 

:o t iiiti 

,ikp 1i\e , . %1":1 'f r i'mIr00 

i o d .1. ithi~ 

pccj-, ji !rm,113 



Insect Pathology 

I I A 'l. :ic Irv. i I). iII itis in a Iliykl!i taintilec NI' I .1A.t? K%'riatu. Ntic thr c' fu:ci ofInt:Ianizaitiof 
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BIo(ASSAY 1LESLARCIt UNIT 

Rescart I SlalIf Xanthoxylhtin also lows antifunga! activity 
agaiist ('hi :laIosp',rio (c1,, urnerimhi . ()ther minor 

Dr. T. ( thrsy'i,,u.s (1978) Itestarch Se ie tist conpon n L in thi saie extact show fungicidal1 
Mr. B.N. ()der,) 1976) Chief Technician activity. Their isolatiOn and identification is in 
Mr. E.N. ()h. Sitayo (1979) Senior Teclhnician pro;'ess. 
Mr. G. Vhiwig (1976) Technical Assistant 
Mr. L. More k ( 1976) lechnical Assistant 

Scrvkc's Provided Bv the Un ir 

T. (hn~rye~us 

'llh Bioas;a Research Unit continues to pro
vide ron tint hioas.ay sorvices to the) different 

Pro ramin,,s and I!nit at the Centre. Within the 
lirnit.s of staff and space, the unit hus tried to 
widen U:e nuinher of bioa. says it provides. Thus 
a nninihr of the i:says exp,.-riioiitdlly e-stahlished 

prvioi,',l. tich a; the fucniiiation test. for anti-
Juienilt rlruih,, rin- activity andiui the. I:rvic-i(t tosLs
 
are no%% iff,-rtq I routint-ly. In addiltion an nti
fillilgalax,hay uIsing C('If , )fc~l i -t haspo tcul'iltrw'rin 

Th, te-st involv, takinlg thf.plant eNxtrart or
 
other comndilit to 1,w l(., ,pottinp it o, a
 
,'(ommoriAl 1ii,'agi thi layeIIr pat-, dvelopinig
 
it (',1 it SIltalvh , nt,)d >.prayinig the, plate 

(aftor dryin ) with th,. fito al ';poar LIi;t ICledil in
 
tonmatO Joui-O; th lat,.1s iii'li~ittd ill J p)lastic
 
hag (ki, n O()st y wet ,i paper lowek) at room
 
t,,npiraturf, and ohsrv,,d iftier 'iand .18 hours.
 
'1lie fililpis ;paring sIdawht: o)aik, rows all
 
<,or the, plat exc .it, w hi-r al antifungal
 
(011 ))l ld oc'i lfrs. 

.\iiifcci S .tarbi1 anisatan Flfiinr (inlauseria 
R Iti 'ctac) 

T. (,brey.sus
 

)iiring th- scretning of platt extracts for 
aitifeedant-i using African arnyworm (Spodoptera 
excmpta) larvae in the leaf dis' hi oassay, the 
ptroh ui1 ether (- tract IiOf C a ,,n a anisata (Ifuti

reni J was f,)llli()i hi( itiv,,. hie extract also 

showod fungidIal aitivity against Ciadosporium 
rucncoriinumi. 

'[h active i'iointitunds wi r. Lsolati)d and puri
fiid hy iolhin and thin layer chromatogrraphy. 
Two compounds had feeding dew.rrence activity at 
100 and par):; Thf.se compounds500 por million. 
were clharacterized from their physical and spectral 
pirolpvrtif-s as the known cotrnarins imperatorin 
antd xanthoxyhtin resrlictively. The identification 
was ,:cnfirmed by zas uid thin Iiyer chromato
graphy comparisons with authiintic sarnples kindly 
supplied hy Drs. [)reyer and Mestr. Another 
coumarin 3-(1, 1--dimethylallyl) -xanthyletin, 
isolated from the same plant did not show feeding 
detirrence activity. 
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INSECT'AND ANIMAL IliR:LlING UNIT 

Rcsear hStaff' 
 sodium hypochlorite, and 104 forrmaline, and 
puipae in 0.1' sodiun hypochlorite inicreiasedMr. A.J. l,-aney I19 }( on trollhr for Insect- hat4'hing, ind the presence of virus, a constant 

ary Services probleni in the colony, declined.
 
Mr. ,J.Wanyonje 1970) Principal 
Te niian lIIf'vction in the colony reaplj'ared in March,
Mr. If.Bandah (1972) Tech nicia n hoth viral and :,etirial and was prohably caused 
Mr. J.Kagoiya (19731 Techinician by containation from fitihin aterial kept tempo-
Mr. A.S. ikhunyalo (1971) Juni(r iechnician rarily in the brteveiug inisectary. The colony reco-
Mr. J. Ongiidha ii)97? Junior 'l'hni,'i:in ,''rd hut declined in August due to cheemical
Mr. E.0. Awuot.' he (1973) -Junior Technician spillage, in a rooin adjacent to the insectary. 'he
Mrs. It.Kariuki (197.1) Technical Assistant coloy h&, again reachiel its former level and 
Mr. (.M. Birir (1978) Technical A:isi.jtant despite tiese piroblis 6000 - 12000 larvae 
Driver hatched per morth throughout 1980 and the
 

in -,,taryha; supplied 13,255 late instar larvae,
 
Bireeding (if l'is,, l56 . 6 pupat, and 51.1 
adults for research purposesboth -,'ithii: and outside the ?i(PE, 

A self ,.stmtaung i'}.,liony of (; h ,isittlr ,ors/ito s
 
WLsiailsiiillt,] ihroughoutiH , utig rabhit,.
 
iLihost animials, it a t'rmp,,rature of 25 ± P(It' u.1.r Ilrctdiig
 
and !R.1.70' . 10" .
 

'Istse e rrgicv 1) , r it(ulIi raIlved roni 6287
 
V andI 6422 t,o 80:13 4 an 8:I3MI 'IIit,
 
inan monthly errgintce hein 7.0.1, (l I Rabbits
 
7,227 . Mortality In te'rral flu', ,;u5
negligible
 
and in ratild ( neve.r xtCId'.d 1.1'; per day.
 
Oliva 1rtality was 0.55' 
 At the start, of the year the rabbit colonyThe nean pupal pr:)dLtItl i,r fninale per %aawsmall and ur.able to supply the needs of the
 
month wiLs 2.67, and amples of up:a- weighd I('PE scientists. Rabbits were purchased from

throughout th year game a man pupal weight of ,e. Telsh'l'i y were, largely of unknown hstory
29.03 rg. .] s'.iffered high mortalities. 

A total of 1:1,345 (, I6 0 and 1909) II March 1980 the numiber of breeding females
 
ptlpat -%%rvi suppl itr exIwr 
 ,
ii; -nUlt use t1o '; incrased t o 120 grouped into 6 batches of
I(CIPE scie'ntiis and other r,,i-arch organisations. 20. Iwo bat'hes 
we-re mated during the first two 

wit-ks of March, April and May. Females were 
11t matd again until the week after the weming

BrccviiL (' ihopa rtellas of current litti'.'lbe period fron nating to 
weaning is approxinmatly 3 months, so by the endAt thi beginning of 1980 a snall ('htlo colony of August all tlie females had been given thew;s losint.rin id 4in artificial diet in an insciary opportunity of producing 1 litter. The 120 females
 

shared with other, different, species of inpsetI;, produced (308 young of which 51,4 survived 
 to 
C'onditions wiere hot Ideal and high mortality of weaning (85( ). This represented a 6% increase in

first instir larvae and delay in pupation 
were the survival of young rabbits. The availability of a

experieced. Tilt- colony was transferred to a choice of Iicalthy vi inals reduced the mortality

ntwly comh
iletd inseruary in August, hiutiipro- ill rabbits;, Used ishosts for tsetse, from 75% 
veirent il tnvironmental conditions did notiipro- month in January to 

per 
17% in October and con

,,',Ithe colony. A wheatgerm dit using newly seq(Iently the colorly wa'i producing in excess of 
purch;Lsetd materialh; and incorporating a reduced the demand. 
anount of aureomycin (0 071, Per 500 ml. as The number of breetding females has therefo:.2
opposetd to 0.36 1')was introduced in November been reduced to 90, mated according to the same 
and has alleviated the problems. Mortality in first system. Survival in young rabbits has increased
instius hLs become slight and the normal larval to 90% arid currently the colony meets the require
duration period of 21 days has he-n restored. inents for tretse feeding and supplies 60 - 80

lowever, the diet deteriorates an(] more frequent 
 rabbits per month for other experimental purposes.

changing is necessary. The colony at present 
stands at 1500 larvai of all stages and expansion 
is envisag(,d. Rodents 

Breeding of African Aruywori - Spodoptera 
exempta 
 The demand for rodents has increased during 

1980 and the colonies have been expanded accord[Late in 1979 stnlirsation procedures were intro- ingly. Currently up to 75 rats and 100 mice per
duced for eggs and pupae. Washing eggs in 0.1% month are supplied for research. 
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Speakers 

1. 	 l)r. L. Ti.zen 
AugusUaa Coll,,ge, 
Sioux Falls, U.S.A. 

2. 	 'rofessor S. Yagi 

'okyo University of AgriCulture 
and T hiolugy 

3. 	 Dr. T. (Gold,,r 

ICII' IC 

.1. 	 Mliss L.M. ()kvtch
IEP' 


5 	1 r. a)vtd Ke'rnpz
 
('.S.Ilt.(). 

long Pocket ahltmttoeis, 

tBrisbmew, Aut~tah~i 

Si. 	 I)r. F.I. Ltr ,r'ht
 
I((IE 


7. 	 Dr.M. ('uicinvhim 

ICII' 

8 Mr. F.M. NIw.ga
 
:I eivcrsity of Nairobi 


F.D, 	Niticn~hainr.r 
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Den OtterI) 	 Dr. (.,J. 
I'IIPE 

11. 	 I)r. Dw),ttui'l, Light 
.Max-lank-histtitut for 
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