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AID / SC1 proposal 6.202: A small Scale Field
 
Tenting of Echinostoma 
liei as a Biocontrol Ailent aqainst
Schistosoma mansoni in Fgypt: ( Project No. 936 - '),42) 

Pro(resS Report No. 2 
(July I, L9f37 - tec. 51, 1987) 

iumrnal r'_y
 

This pro jeet cot.o;i ats o f a tea;t of the trematode Echinostoma
liei in the biolnqical control IfF chistosoma iransoni under simul
ated and natural fifld condit ions by ntaining data on : a) theeffect F1..1 may have on the populat ion density of [Biomphalaria
alexalndri 
 , t [1 a0 il1 tont Of ',.mantio , b) the effect E. iei 
nay exhiii I On thitieinectio rate of;It13{. alexardr wi ith S.
Mll~i In ( )r thiII IC' Irri M pr( Wt ion by thi ;na I I 

fh t I rt Iar oit Ito' pr)ject wat p aOned to h)ea preparatory
ptala;e , rt, ;iftItit t,;vAhicrhli, r( I n/ ti ;aged for the second six
mrronth,; ;ir': pi'rtorma;ritref- pilot. experiments for the determina
fiti inI)" o(pt ima r"of 3iLomprhalaria !;aitS and Schistosomahe f l ibllih' 
and F(bi ,t gg to h! in the intervent.ion experiment,
 
de'velopinq (ifth 1 rltwc e 
 toth paraasles
F ,( for the production

of lai(e(' tait eriaka df' d f'Orthi,;F-,pxfritent_, 2a!l',ct ing of
 
o'i'( l i dat(N
al ta In the r' t I ilta , ;111(rii 1tchia of' thevI!; it 
prl' l llaI ito\i" t iit )r 1) "1 A. 

111 th -;i i Ctiv c'ar'' lit 

t i loto 


P i d OeI'L :I!-oriv isa(red. Thus, 
xper iTtf'Ot; J'i'i' f)ePr'fturrFtd. IRou ltt; nhtained indicated

that :At[t} 't;ria ; or-iOr m Liii' '{ r d itch , toi, 500([let ,0( Scthistosoma eggs

Hintl" , P)t},I1()(1 el oa;t oma eig; may he most- siiitable for' the interven
t iion '"<pe'lirteril . fif,-I -(e cycles of" tith parasites wbvre developed
 
an- p inrii,d ,t tdt ('ec lo('qi(-aI (tata of the dit rhs iroel iJding


pr-'r~lttore, tr
.'ai e' I, oat or'aria Iya,';;, pni, condlct i; ty,

a'un/ I,IIira :atttp[lankto(n ca- re ularly cotl lett 
d.
 

' ,M'Pfit etuia ere( 'ri' Ot.i ro-d hi[' ingthi!; iork uch as
dit f-rciilIt i Irli;in t ht odif((i red f[kman grab for aoni sampling 
as the u.onatat ion tiecnrne ri'r;ne, incooonoence of oe ditch for
unknovwn r'eicinn, the tuectiniqres iiaed for introdicing eggs of
the pl'I.Saten iltO dIt(h,!;ri(ened to be improved, and explosion
ofi al(gae in nei-o-a'tldrt rhi'n trialts vi'rt carried out1 anid to slove 
them.
 

H o, i;it of hr, principal invent. igator to USA included 
Tllane, IariIrare=,rco, ,]ohnts topkins arid [owell tniversities 
and oIs i'frv i,;tfol anir Fruit frl . 

For Itho next aix mnnthr;, it is planned to carry out the 
main intervention ',piritmernt for tet;t inq E.Iiei against S.
mansini nder niln|atct field conditions and to collect the
base tine date of fuir chosen natiura canals which will be 
used in ttm third yi'ar of the project for the same tesLinq
under natural conditions. 
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1-	 Activities vihich viere envisaged to he conducted during 

the second s ix months of the project (as given in the 

proposal! : 

In t.hs project, it is planned to test Fchinostoma 

ltvz agja inst chistosoma mannoni inde r s imulated field 

conditions t hen in small s;cale in the field. The 

project is divide d into 2 fitiaes : a preparation phase 

for one ',ear and intervento n and evaluat ion phase for 2 

Yea rs. 

Itie pitp r;i;t il phla;e (t'iI"t Year) inrcludes "he 

prepar ir0 ot te \fpr Imetail area, purchas inc (it the 

equipment, t rairnilq p ronrrnl , at ardardizat ion of 

tePrAtiiiqie, pre.p:ii ir. tI raterialsi.IHiumphalaria alexandrino 

:;a I ; I t nif.1l i; I t pa rat;l ,ite;),collec ting of 

I' l if rlt i I d i t t h,. ,q e-i'rmiont:l ditches, and carrying 

olt. tri' ii 1(d - Iw imint, tii get nece i-oiry information 

flor. Ie to? . I Ithe t ist aix morths (,Jan - June, 

I t3 at t i It i p; it i!i;;rii d to b e car r ied out in this 

plermlu . tH oistI , per ormead ae tiiwn in Ieport No. 1. 

Thriee p iot ¢" f irtt'i t a vr, e ;ier tip in the period May -

Anurne 	 87: 

I-	 lhe firat. p, r merrit iras for the determination of the 

opt. imal sriail um er vthic-h should he introduced in 

each sec t ton oif dithes for the intert nion experiment. 

2- The second expriment 'mas for the determination of the 

optimal numto'r of crhi_.tosorma eggs needed for each 

ditch section to inoduce a moiterate infection in snails. 

3- the third exper irment ouas for thte determn at ion of the 

opt ima l numher of Lchinostoma egqs needed for each 

ditch ;ect. ion to induce a high rate of infection in 

snail s. 



Ihe activities which were envsiwaed to be conducted 

during the second six month!- of the projec t (July - Dec., 

1987) are a; Fellos: 

I- Maintaining of the lile cylen if 5. manor W and E. 

liei in the (,ntral lbhoratory for the production of 

the larg q nuit ity of materi a l needed for thL 

intervr, . it(i e<1periment'. 

2- Collect irnt or itruloultal data in experimental ditches 

dulring the periodit of this report. 

3- Perforriane of pi 0t experimerts and analysis of the 

data. 

2- Activitiese alreadv carr ied nout dorinthe eond ( months14 


of thie project, (July - Dee., 198l7):
 

2.1- ral:antiairlin ()f the life rycle of tfh parasites: 

the lite ' cle; (of . man!.ni andiE. liei were 

co( intouii ly ainf1rutai in the laboratory and were 

deve'lo peo fi)r pru,,idi Hg th" large qutiin it si, of 

material; r .ded for the pilot and intervent ion 

expercmentn as 'ell an for ,.ome laboratory experimento. 

After returning from 1I5A, clii mation oF snails in 

the Centrali laoraitory -an changed from breeding in 

aquaria to he n Itid arnd Nostor' n1gae. The latter 

method proved to tbe morn successfu l. 

2.2- Follect ing of ecological data in experimental ditches: 

!he ecoqical data in the experimental ditches 

were repnrted reqlarly starting from April 87 to 

Dec. 87. [he e Iti inclode continuous recordinq 

of water temperature using a portable thermograph 

(six months Ryan),daily or ewery other clay recording 

of the fluctuation of water level, surface temperature, 
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pH, electric ci ,IdoctL)iVity. Analysis of vater vas carried not 

monthly till Sept.. 87. Monthly reporting of biological data 

including the phyto and zooplankt.on, aquatic fatia and flora 

sila lsno carried ott. . A immrner of't lith da ta i s at t achd. 

2.3- Pilot expe r irnent :n 

2. 	5.1- Oct erminmtt ion at' lte opt inal snail number to he intro

d I(d int t CthI a(t o ien5:loft (lt tf 

lhii; i-,pfriment vjw started in 2" May 87 by placing 

nteat ritirttora of Hiffnmlophalaria alexandr na snai Is, ( 100, 

2000, !4i) r:ite!; in 2 ditchetS (0 secLions).i., "2rep I caach, 

4rm I papulat Ion, tizi i:A 'hut- ion and tremaLode infection 

,ere fnl Ilosert tiprt.iillarv lfr 7 months (till l)ec. , 1987). 

I-)amp Ii nt at anaml I!avsaa r It oat, fortnfightIy , 's i nig 

conctirr lt 1 ; ti i t itd [kmr it)rat and the dipnet. 

thviiver the o dittied gIrah vja; usied for one month only; 
it.was; not iosarill tii rontinti, .liI I it liecause of the 

eam\, qrov,th itf icit.; iht: tiniii id its processing. 

lHot rttrf thInts In one Of th t.o ditcthes (3 sections) 

vivre titr i't wi~itoat , tioltt(')IinIi fqit f mr unknown reasons, 

as hiotqptalIari;i uai I! daccrctnd rapidiily and almost 

-appca red "If; 

fotttairneil friutmth tiiin r ditch ec i. at tached. 

(ItI Iar IYl; toId (p t emb r . A mrntlmary of data 

!,rt ion.; 


2. 5.2.- Deterrninat tin of tic opt imal n-oimhir of %cthistosoma 

ego nerfid ti indtije a randferate rate of infection in 

snarI s: 

lh i; expe ritntI is tar t d nI Juirt 9, 17. 

Eight ect inrm (in i dit ches) were titewdt. 

Medi an - nIed 4000 B. a Iexandr i na ari I I s were placed 

in each sect ion. Mnreover twvo 30 - L.p lasL ic cages, each 

conta inin g TO snails ere placed in each sect ion to 

give more information about survivorship and infecti.on 

of snai ls. 

http:infecti.on
http:zooplankt.on


In July 1 sL,three doses 5c0i, atami)ia eggswet of 

(20,0)0 50, 000, 1(1,(01] vi'vr'e itroducied lilt s ix' 

sections.44, tooi rIfpl ii? tes f-r (ach te.t i omnter, to )th(er 

s r 	 '()lit [HI Ofons terpi' 1( a(s o ml . Irnt [MOad a r) P(aj( t'su',5 

carrieri out in )t - I tr qli-,a in . hieb were placed 

201 c:m ur~hL .irwater 5IurfHC: arid Let Frr hui.' fli 

,httabti I I the ,JiH 'determined it! le iahorani oryif Ova 

and L'mas fonotor) hel 77.'2",, 

5;nai I 	 ppe lat Inn, ntimirr Of inr,'eted snails were fol lowed 

up t iIi t)ee 197. Neekly sampling of snails began 3 

(jleeka frHm the ilme of lit ridu-inr eggs. 'nril.i obtained 

from v,;b section ,iere eullltetd anr(J eamrined far cercarial 

shedd rig. AI I sraia Is were replaced intrt their si te2, 

of cel loe i ion it t er marking p sitI i e nai Is. 

Ihe numbrer (if ceorcari He uiObta ined frorm ea:chi sheddinq 

snail after e'posure Io surilight For 30 mhout.,) teIwas 

determi) Ird. A uairliary of' Ihe obt ained data is aLtached. 

2.3. 	5- DeteITrI irmiat I o (f f t te(t.imal rtmd)tr of Fchinostoma 

etgg; needeit I, 4 ir e e a, high rate (it infeet ion in snails: 

1144i expjeriment ,,sm started i) hone , 19H7. Median

. /eid !010 Rt. alIeanirina ;n1,H aer played in each 

ditth 	s (tion and e i[ht tei(.l1i-rla us,',el. Ihita was 

l) ) vierd, 11, Jue , I, y introducigr) (if" iereliped 

F-C i 4rI .ama njij irito ,ue l nra /(, (111}], 700, r0i and 

I,0(1,0),000, tn , (euich ti t Ionrep lic41 fetr te nuimbter. 

sect iror nere tuii a ei(rltri. lhis experiment is basically 

similar In the previ(na onme(4(nd it. ws. tollowed op till 

[)eceimrber I')01. Pata obtairned are attached. 

2.4 - I'ertain laharatoiiry exper iment .iwere carried out in 

the periodHt Otf this report but. resultsi arm nnt yet available 

(o)r atudyinre Ig 4product inr of F. lie from various doses 

of metacercaria4/ rat,and for s5dJyinq effect oF Water 

depth on hatchatbility of eggs of L. liei and S. mansoni 

located at various levels. 

http:sections.44
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- Rlance Sheet 

Total bujdget of Expenditures Ippfjidulfrnm 

BudqeL item 	 the projec(t 3 durirng the Fir- toa I bud yet. in 

year) H)S s;t year Dec. 31, 1987 

5,alarw -, 75,700 12,044 61,656 

[quipmert 4,600 3, 151 1,449 

Material! - SApp lieo 10,000 3,154 6,846 

Il tat Iof 5,200 546 4,654 

lra el 21.500 5,536 15,96ti 

Other dire.ct cmts 4,500 1,1136 3,364 

Irwhrei'lt ,qE 11,500 ?,511 8,989 

0r1 frittll 	 133,000 
 30,078 102,922
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4- Deviation from original plan:
 

Some problem.sO wera; encountered during this work and lead 

to some detiation of the original plan, however trials to solve 

it Verf- (';It'Lied not. 

O)ittir'ulty lth toin i( the 

samp linq: this hppened as aresitlt of ftle ense groovth 

oi :iltae and r egetat ion in mo-t ditche,;. he deni:e 

tegetat iort prevernited the dippinq of thi. rab into tne 
wiater anrd the clo;ure of its ,la". therefore iftwas 

4. 1- 1. modit'ied Fkmn grab for snail 

necessary to depend tot the lip net. for snail sampling. 

An e-per inenrit for st tidyinqg the eificienry of the 

dip not il ,r;tr i s.n oit h the modified Ekman grab and 

the drag ;iomp, tnder the present. sen i - f inul d condit ions, 

nIan + Fr'ttd olit. !ftit, 18 s-parate ditch sections, 

'ere pro itted . iti h t , - d1tl, rent. densit ie s; 100 0, 21000 

;IfId4 h0f i_ I t i i!, or each[h)
1 , II Ji - f ot; c density. 

lhree used1eI; (2-!In(T, 1 ' 1-13 shol t-(1 i, mm diameter) 

t ti Toinr) p'.port ionv of each size inieacF h densi t.y. Snails 

iyere+?(It t!Ahit t i r, t-i ti ti rift i t n a tt r; timitand hoirs 

Iat.er fmut(I tII (o I i e t '.., ttis"-3 ,tire inU,,. earh 

!;rii i t it ft( r t upt itt t ivfe Li rn teseeva I jat r) i tno ls. 
Iho l'!;tI Il)h d t- ;Itt.achvd.It: t:i1 rifl" 

I,2-I tlo; itr il ailii, ri(lit hem;: A fevi weeks after the 

;et ttrIg tip it I the piltu ,.pe,[iwents in the ditches, 

VitrI tti,; ,1Irin :!Wtee IlP ts) ;flirten to growtfe,; itt 

heavily iii era Ii i k-ties and soon tt 1 ' algae became 

very dense arI hitderut the proncess of i;nail sampling 

by the mctt i ftd iFkman grab. to overcome this problem 

the algae were rleared p;rtially at regular intervals. 

his tor; carried oiut manuall y wihich may have affected 

the <nrail poputlat iotn. Moreover, itie dene algae may 

bae atlso afeec ted the infection of snails with miracidia. 

But tiith the on-et of autumn, te grot.hi of algae become 

natural ly rrdUNed. Annlvsis of water showed that it is 

rish in N03 , NO 2 and f25 and this may explain the dense 

growth of algae. IL appears9 that the pipe of underground 

water should he deepened.
 

http:problem.sO
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4.3-	 Lack of a suitable method oF introdUocini' Schistosoma 

and Ec.hinostoma eggs : 4;thsrorra ancl fchinonitoma 

eqgs viere introduced into diltChe; by puti lg it. in 

one-l itre qias.' ,i'y-- e see ijed ch[hi j a - For e 

sect.ion of dit- o7. lhey w'tse pla'etd 21 cm urder the 

waLer ntJrface . From the re!;iiIt!, it appear!-, that t.his 

method may he riot f;at. is;fnc.ory :;pec'iaIly in the case 

of ebinostlois. Ihereforfs, seicra ot.her tynes of containers 

were testeod in the hiiorotory for he)nq used for introducinq 

oF egf; ii the it eh(, ii Il. It apleairs that the 

containers !,hi)uld be: mni !ten in size, obaque and placed 

nearfer to v ifer !sunface ard to Pact) other thiln ha

been ii r( t ht pi1lI of ,(perioinl-rtr 

Plan ttie,, mooth!,5 For r si_.<.f t reiod: 

5.1-	 Pruparat ioo Hi t t i-p-r ir;iit atI area for" pertorming
 

the prillfifil] it t ofr~r ixperimeot ', ir - March, 88):
 

It)i , irt'icdes; fl inrj out olf the dit es; ( ) ftor about
 

0 veik.; ti t,u t idt of riao i a remaining From the pilot
 

ex<per imiri! ;, ili,;ir lolliot o Xithfaitin teo prnviding 

the iflif hci.; .itl.t i it r Ifnd mrii t inii r - t li m f'ur about 

2 moriht ; fiu oatirill h laiciie. I t.ent ion (if the sunshade 

over 2 other fitticlen; :;ill hf arried ilt. [tie partitions 

bet,-.een ditinh t ioin; (20 ,i Ii ,. upport-d wiith 

cone ret.eha'; . 

5.2-	 Preparat i (it oF O., mater i a Is; need-ed frii t he principal
 

ioter t eper ient may : [his includes
i in 	 <pfr (t. ill i(l) 

collct. i ig iif tlotii n dardsof Hiornnalar ii rnail, from the 

Fielit, sorting or the size reqii ired and examing for 

natural tremat.ode infect. ion espicaliy 5chitosoma and 
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Echinostonrr,;120,00 mediirj - .;ized EFrjils vi ll he needed 

for the intervention experiment. ( = 4090 X ). Milliions 

of "Cthi.tusoma (gg ("(0,f0001 X I -=9,0001,00-)0) and 

FEhinwtotia gr(ip' (',,000(,000 X 18 910,000hO ,0(0( ) vwill be 

thi( '1itral ry.pr-pare;d in 1 f I kil-hor; 

5. 	 3- Standardi/;1' .,- (it ttchniquea : (April - May, 88) 

(ettLer a1ft,r 5i .':i tIion for :;riail . mpli q techniques 

t'jilIhe tI'i d. A ;y.term for quality control i.egardinq 

sninl ifiwaLir n( , intrdudcino of eqqs in ditches, collection 

of (:roloo(ic l c(ilts v,ti1 e appl id. 

5.4- Iraining of' staf (Jan - April, RB) 

More :'rte-orrh (;3;itantstechnical3), assistants 

2 o r)l (IIiii rer.; (2) -jill be trained for variable 

per i()1oc 1s fn1 I at I(Oi( ( and paras ito Iog ica I techniques, 

rollect,inqoft icoloqicnl data in the field, snail sampling, 

ftffe 'tt
!. ' i ntJ, ; afi r !qfi, . 

5.5- ett inrl tip(f Hie tiiri interventi( experiment: 

It iL;plkiffiiii to se, tup the irrfftinterventin 

experfyienlt. it)April, ('( . llhi; rI(iii.re5 collection 

Of 1211,0M)r)[} .alo(iin - i llbr1 i ls.;i-ed [iom)fl i :;na From 

naittral I co ;aI ;inl profciuiwin rill ic; of :his tosona 

;id)]! hin(oftm" O ; w.; mentio ned ;ihsoi In Lhis((f10 ( . 

e!xper i rinrt, 11) fIi Tll s i St-.;tcti)n1i; ) L'i h.s used,1] I I 


divided in o ' o ip.s t) svet iow(17; e;),'h.
(0 ') 

Al I ,feed1oni V iI I hf proL!idtid rnoiomly each with 400 
snails it- awze. of ("))1he same A oroup sections will 

he providod wit.h1 soma eqqs only , a.ch in.'t mansorii 

s(0cnn1 (Iriup (E) viill he prok/iOdid oit.h -chinostoma eqqs 
, 

only, tw,o Oth(r (Iroips oF f:tions (+-iiE) and (S-E) 

w(ill be pro, id-. ',it h 5chistosoma egl(O and 3 weeks later 

with Fchinwlomf n eggs for a a ing ie application and 

simul tneously .ith several applications respectively 

and the fifth Irnup of sections (C) will be left. 
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viithout introduc ifnq of infect ion, as enntro I, 'Jiailsi 

number, i;i /e , number of i ifet: ed snails , fIumber of 

prodt edl re( II' neIt,vjI I I L,%,i,fem--rv-d Fmit niqht Iy iri each 

5.6- (oIdlect in] i)t lia;t! I ti data in certain ri'it.ial cInals: 

I our iaturl'L cawi;il; of11IIe .olected for test inrj 

Echifr'stumal aialnst: -1h1 ti ri.;fra in) theim. In thi!; year, 

the b;te I inle dt imili nq mnail pupnkIat i(m. ecologcica[ 

data, iniet In tr. will bhe collCted. iili data ,ill 

he ndI()[- cmi" risonlrli i t[ drodicing !fchinontomat 


eiqs; i i the!; c'ariu next year.
 

Principal I rl igator
 

I 

Ca iro, rub. 10,19838 (Prof. O~r. Fouad YnuisF) 



PROGRAIE AND PROCEDIJRES OF [iE 

ECOI( GICAL 'AIDl[E IEl
sciii[s roor,if- 5NA[II. J 

PIIYSICAI. AND CIIIM rEAI PARAI'I W H 

AIcot ho I i ornrior i -It hermonmeters, of" OC - 4AlC pange , wL-ere 

lined For TIiO' lq ;vter surface temperature by direct immersion. 

WIater Itolim r;llt 1 In;-- ,tirod da i Iy az each ditch between 

II . ;M a.m,. ;i d 12. () p .m. 

A therrni ihro, tI iPe;dh ly .v:,o, type Mo!el "J" Las used for-

measur i i old L c",rd rI ',n1 n, jouoo v t:crtical profiles of 

'smmhsurf;mce t rnpm'iotumre~o . IIht chart 11 idlh ind span length of 

the tfw,'mnqr,mrph 11'()i. it fr) lo q(er per iods of recording in 

tirn i If, or rint I runuy, . h thermogrnph as usedti NO 


thro ulhout I t n ho I F (:f p i I , ×p,!ri r ds.
 

(2 pj I (,I IkO;. I 1 .t r,!u l it .v ) 

Thfe p11lm:; iii i \V 0 pil oibl electrometer connected to 

Se rotrrl', h IHI 0, I ,r . 

p! l *n ;,Ir Irq L';; I ,o jl, h y direct immersion of the electrode 

t 0o vio'iI l , t ilr'; h i 25 ci n'" t e ,ater column. 

pfIl lv;i; :nti;i,:rl'I (dolIIy At e1 ch d(i tlH , hetwe n I.30 a.m.
 

001 I 2. p) Iri
 

E(ndo tI yo vit 

- Ih ondurt v ity vi,, meam irecd by a portable conductivity meter 

connect ,! t o ,]em: t.rode. this was done by direct immersion of 

the el'ertrmide into ','ter, at depth of 25 cm or water column. 

- Conduct iilv jm meaIsured dai ly at each ditch , between 11.30 

i. m. and 12.3) .12 n. 

(4) Water Ievel 

A vioody oraduaLed stand was fixed at each ditch. A atandard 

point for the water lei/el was determined at each ditch,and is 

located at the lower level of the pipe which outflow the water 

from each ditch. 
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Water level fluctuat ion from thit point was recorded daily, 
at each channel, heteern 11. 30 a.m. and 12.3r p.m. 

13IOLICCI 'AL PARAEI[ RS 

I- Phytop lank tori 

Detailed ainly ., A, phytoplanktionic population requires 
estimationo nu be r and vnlume nf Parh species. Samples were 
taken from the top M(lcm of the water column by simply hand 
dippinq one-Iet Pr !amp le bot tle. Phytoplankton samples were 
f ixed b t r ahli t ion of ]% of lyqal 'f; solution or 70% ethyl 

a Icoho I 

[dinti.fictLIOn aod enumeratior :iere (Ion(, under a compound 
mi cros.icoipe. Phyt aic.1 corn;,in-7 ind)\vIdua cells,kIoun of 

f ilameot : ; 'u rlci(e , Ondit ist lOn;t tO cotnt cells, although 
this prorui',dur" in imprutcirtl in the case of many multicellular 

I'o nr ItI I ()r IInII I;Mi I, u Mnr,; L commonly done in the Sedgwick 

R,,ter 9- re I I tby conr iog along ho :ontal s trips the length 
orf e rie I I . (nun lly 2 to 11strips are counted at a maginfication 

of at lent 20M(}\. 

ShPy'opl;iuuktor; saimples were taken every 2 weeks, one sample 

Fromi each dith. 

lime of r'ullecd nn vma! between 11 a.m. - I p.m. 

2- oo,anktor 

/ooplankLon rrqanisms ere almost distrihuted throughout 
tho dit chen. A fine mesh wan ug;ed to filter the organisms from 
the water. !he vnoIume of filtered water ma- calcul ated. 

Zooplarnktnn samples mere preserved with enough neutralized 
rormalir, to produce a final concentration of about 4%.
 

If the number of individuals wan relatively saIl, it was 
best to settle the entire .faruple and count all organisms with 

an inverted microscope. But, if the number was very large, it 
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was necessary to tSke sulbuimples to facilitatte countin . 
lloojeve r, the number oF zooplank ton per unit wo01me of ditch 

rater wa.a estimated vithin statistical l imits by cunt inog the 
number of ind% (tiidoua ir several .aubsample . 

- looplankton trimples wieore taken every 2 weeks (one sanple
 

For each ditch).
 

- [ime oF collection wan within 11 a.m. - I p.m.
 

5 [ienthic Fauna 

Quantit ative estimations of benthic fauna require effective 

sampling procedures, separatiion oF the orgaisms from the 
sub.s;tratum , ient ification enumberat ion ofand the dirfferent 

S;pecijes. 

M.1odiied Ekman grab 'I 1g. ) and a dip net were used for 
sampling bent ac faun. Si .,,s tre used Fnr saparation of the 
organinisms from the sediments. When much orqan ic debris is 
present, the satmple " ;s, placed i fIto shallow Vhhit enaneoI tray 
and th; orjani!: t. ,sre sorteoil mranolla y. 

F lot .t.ion methods' v.re , idely used to assist in the separatiorQ 
of benthic orianiis fr m "tdiments. Float ing organisms m'ere removed 

t orquickly with rtf ,p, a matl strainer. 

tenth ic 'aiplut iet're t aken every 2 weeks. 
- fime of co llection -as between 1] a.m. - I p.m. 



Ecological Data_ 

- Water an;lysis (Table 1 ) and 
laboratory experiments show that
 

the underground water used in 
the ditches is convenient for snail
 

breeding a3 well as survivorship and infectivity of miracidia of 

both Oghisto!3 m and Echinost a. 

- Conductivity and pHi of the water in all ditches throughout the 

period of pilot experiments (May - Dec.,1987) were within normal 

scales (Table 2, Fig. 2, 3, ; & 5). 

- The maximum water temperature observed was 28.5 -C in August, 

at 5 cm from water surface. While the minimum temperature was 

12.5 oC in Decomber, .- t 20 c-im from the water surface(Fig. 1). 

- PlAnkton o giAf I.ms, benthos and vegotation associated with 

i 1-LaI.1-,3 -ax a throughout the period of pilot 

experiments are presented 
 in tables 3-11 , qualitatively and
 

quantitatively.
 

- This pr'oofes that natural biological balance was attained in
 

the experimental ditches.
 



r ,[bi. ( I ) Ch-micial ain.lys is of under'ground pump water 

Date of anAly:s : 9-4-19137 

C , r , L P11 : 7. 5 

'le-a : ,) O(- Coraaiuc Liv it y 71 0 LJiuahom 

Parameter (ppm) Result Paraneter (ppm) Result 

S i Iih, ; (.1 Iron (F.) 0.6 

Di:a , I,l I .. yu,A) ((I ((.7 Mmlano.ono (Mn) 1.5 

(I "UC(I'fi H: ,, 'I IxyiI'l d 4 To(. AI"' . ikrlirity ( C aCo ) 290 

Ii . tI . p) '4)t II A 'dF1QVU ( CcICo ) 284 

Cl,,om i:,11 li xyl ( ,,14 IlA d (C.O(.1)) H.0 C:., ,iu i1 hardr'-,i s (CaCo.3) 185 

,rt., ,Ji:1(4lv,,d :;o il, ('I.I). o(10(3 M,4-II('itejIu h<Ardneoss 116 

A.,,h of (!join :6' C aI iu0 ((C A) 76.2 

I.p4:; n42aI :06 i :a ( I)0 i nra (MK) 27.80 

A h )t :%u8('nhod 8r)1 ids "l(J C:ll )r i dun ( C1 ) 132 

Amnio a ( N 1 .37 i 1 :c~t~e ( SiOil ) 28.1 

Nit ri te:a (N) 0.03 Pho: p)IhAtcm (Po-i ) 0.7 

Ni t. , i (N) 0.51 Copl r'" ((,II) Nil 

Oils alld Fatn Nil Lead (pI)) 0.05 

Faecal Coliformn /100 c.c 24 

/ 
'4 /' 



Table ( 2 ) Chemical analysis of ditches water during the period of
 
pilot experiments
 

P~ aret er Ditch No. 
(prim) . .. .. . . . ..-------

I 7 9 

Sul fides 0.8 C. 44 0,.6. 16 .365 . 0 32 . 1J.36 0.36 

E1.0.D 9.4 2.0 3.5 2.2 2.2 4.6 2.9 2.7 

C.O.D <5 15 <5 15 16 <15 <15 ,,15
 

TDS 
 486 496 502 503
 

mmoflnia (N) 0.025 0.0(1 (0.014 0.02 0.02 0.010.02 0.02 

Nitrites (N) 0.237 0. k75 0.20 0.09 0.09 0.66 0.07 0.95 

Nitrates5 (N) 0.03 Nil. 0.01 Nil. Nil. Nil. 2.1 Nil. 

Iron (Fe) 0.5 0.6 0.5 0.65 0.55 0.65 

Manganese (Mn) 0.8 1.4 0.9 0.9 0.75 1.2 

Total AlI:alinity (CaCo ) 232 248 214 228 

Total Hardness (CaCo ) 226 302 300272 

Calciurm Hardn1ss1(C o ) 110 176 164 164 

Macgnasi um Hardness 116 126 108 136 

CalcIoUm (Ca) 60.44 70.4 65.6 65.6
 

MtagnIsIurm (Mg 27.8 30.2 25.92 32.6 

Chlorides (Cl) 136 136 136 136
 

Silicates (Si02) 0.4
 

Faecal Coliforms/100cc 122 128 34 12 
 18
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Sltb1le (0)
 

Other snail populations associated with Biomphalaria
 
ale'xandrina in pilot ex:periment (3)
 

ditch (6)
 

Dat - No. of snails / 20 dips
of
 

sampling 1uInus Fhya Cabiella Lan stes 
Bellamya
 

Section (A)
 

28-7- H7 1 13 -  -

II--C-/ 1 11I 2 1 3
 

31 8 7 2
 

14-9-87 -5 1 - 

- 7 - 8 2 6 21
 

1-2-1-87 - 15 3 2 7
 

Section (B) 

20--7-07 - 15 7 6 

11-9-87 - 6 3 1 1 

-8-07 1 '3 6 1 2 

14 -9-137 - 52 5 5 

30-9-87 2 18 - 4 -

12-10-87 2 35 2 5 



Ible (5) 

Other snail populatioris 2ssoc1Jatej with [liomphalar1 
alexandrina in pilot experiment (:) 

ditch (4)
 

DFte - No. -f snails /20 dips 

samp Ing 4L'1 nus Pha,/s jab IePI Lar tstes Del 1 amya 

Section (A)
 

28-7-07 26 1 - 

11-6]-87 - 45 1 

.,0-8-87 II 
 500 18 5 2 

I4-9-E? 10 IR5 20 - 

.,0-9-87 I' 1.0 2 5 

12- 10-87 15 190 5 5 -

Section (B)
 

28-7-87 2 43 2 

11-0-87 - 12 
 - 2 

;)-f -87 4 300  -

.,1-9-37 5 96 5 - 

-0- 9-87 3 66 - 2 

12.- 1)--87 3 152 2 2 -


Lection (C)
 

28-7-87 2 52 2 2 

11-8-87 - 13 - 1 2 

,0-8-87 - 167 3 1 2 

14-9-87 2 76 8 1 -


3(0-9-87 - -5 1 - 

12-10-87 - 70 1 



Other snail populations associated with Piompha-iri
alexandrina in pilot eperiment (3)
 

ditch (5) 

Date 

sampling uLI xnus 

No. of

JFhys'a 

snails / 20 dips 

Cabiella Lanistes Bellainya 

Section (A) 

28-7-87 - 49 6 - -

11-0-87' -2 - 3, 

30-8-87 - 7 - - 1 

14-9-87 - 1 1 3 -

30-9-87 .... 3 

12-10-07 - 30 - 5 -

Section (B) 

28-7-07 - 61 - 2 -

I 1-3-8/ - 35 - 1 -

30-8-87 407 
 - 3

14-9-87 - -- I 

3=0-9- 2 4 - 4 1 

12-10-87 - 44 - * -

Section (C)
 

28-7-87 1 16 1 
 2 

11-8-87 - 6 - 1 

30-8-7 - 90 2 3 

14-9-87 - 2 - 

30-9-87 - 2 - 1 

12-10-87 - 28 -. 5 
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Table (10) 

P1lank tori 
Phytyria:nkt o'n 

spoi" C1IArfPOWi .Ion 

IDiv j 1(1: 	 Ct. I rophytki 

. "ItLIr:p. 

A up., I: up, 

ink i: uI'':,?t! :p.
 

D)iv inIi oi Cyanropiy ta
 

Div iuiion 	 Ctlry21r)pdYKA 

Pp.)0tS
15P 

>Yl)LI1 '. 2p/ 

cop"Pda 	 cyn, Pp 

Nau,1 ) eum larva 

Ioti F ra 	 Kvrxtr'l a Np. 

NoratudAi farvao of1 ,Vc'atoaM 

C I;duc era: 12.1n sp. 

I nnctLi t: Ix lI vav A~ Pupae~ 
U/u,', ur uslar-va 



F.I,a ie (I 

Benthos
 

Specioi Ccmpooitiorl
 
Inuec ta
 

Lothzcer-us .ap. 
volcvotes '?.p 
,ljijdops .?l/p. 

AnfisLopt.'ra iiym/)hs 

fbiLlusca
 
iRul .1,wa trunca4tu~s 
Physa tcut~a 
Lanistosg caritnatuia 
Cl.1opatra bul imo ides 
Lymnaea caul I laudi 
Rollamya unit'oiar 
Gabbi a) 1a - otnaar1 ansi s 

AmphilIa
 
Tadopolo-- of Bufo sp. 

Fiah
 
7ilapia nilotica 

Aquat ic flacrophytes
 

Cyporus di vcis 
Phragni tesf comrunis 
Phragni Ls au.stralis 
Typha aiiguatata 
Paspal ur paispaloidos 
Cora tophylliu deirersum 
Chara ap. 
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17 - Mean 

15 - i
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3I I I I I 

,July Aug. Sept. Oct. Nov. Dec. 

Fig. ( 1 ) Maximum, Minimum, and mean of water temperature 
(Recorded by Ryan thermograph) at different levels. 

A-at- 5cm [rom t:he surface. 
B-at 20cm front the surface. 
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Fl.. (4 ). Seasonal changes in conductivity and pH in ditch No.8. 
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ditch No.9 
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PILOT EXPERIMENT_IO. I
 

DETERMINATION OF THE OPTIAL SNAIL NUIIBER WHICH SHOULD BE
 

INTRODUCED IN EACH SECTIOi OF DITCHES 
 FOR THE INTERVENTION
 

EXPERIMENT
 

- The introduceu [iomp1alaria iI&alxLandrine snails survived in the 

three sections, with Iooo, 2ooo and 4ooo snails, for variable 

periods of time reaching more than 16 weeks (Fig.7) Thus, the 

number of of surviving snails decreased gradually with time in 

all cases of test densitie-. This decrease is not similar; being 

more in the case of -4000 snails /sectlon than in the other two 

test numbers. This reduction in the number of surviving snails 

was gradual and slow for about 8 weeks aind became more rapid in 

Ju 1y.
 

- New generations of snails started to appear week after
a 


introducing snails in 
 the sections. These snails increased
 
oF
 

gradually and became dominant after 
10 weeks from setting up the
 

experiment.
 

- Consequently, 4000 snails or more may be convenient for 
 being 

used in the* intervention expcriment. 



1 ()( snails 
2 _101 snails 

-- 210 3 snails 

1 80 -4 0uu snails 

5 2()00 snails 
S6 '.Uuu .sniails 

150 

z 120 -

o / I-/ 

• 
90 / \ 

0 -\ 
, 

30 

May June July Aug. Sept. Uct. Nov. Dtc. ,197 

Fig.(7) Poipulation Dynamics of snails (Pilot Experiment No.i). 
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Rilot EAperimen t No .2 

DETERMINATION OF 
 THE OPTIiAL NUMBER OF £SCHILi.iOl EGGS NEEDED 

FOR EACH PITCH SECTION TO INDUCE MIODERATE INFECTION IN SNAILS. 

- The cumulative number of infected snails increased with the 

increase of introduced JuJaLLa eggs reaching to a mean of 

35.5 inails ( 19.5 ' ) in the caie of 100.000 eggs / ditch section 

(table 14 ). Thin r gives itgult indication that is needed 
 to 

increase the number oif introduced eggs per ditch section to about
 

500.000 to Vet moderate rate of snail infectiorn in the 

intervention texperim en t.. 

.- The cercaril1 output of shedding saail.i increased also with the 

Increase of ova number / ditc-h. It appear.; that there is a direct 

re ation b-tw en ,erc:,rial output and ova dosage (Table 18). 

- The f irt appearance of shedding snails found at 42 days post 

introducing o,-)f This the savme in alleggsg. was 
 section regardless
 

the ova te1n1t nLumbers.
 

- Shedding naijis were obtained till 
91 days after introducing of
 

eggs (100,000) and 56 days after introducing (50,006 and 20,000 

densities). 

- ine traxi mum number of shedding ana5tf was obtained after 56 

days in the case of (100,000 eggs) and 42 days in the case of 

(50,000 and 20,000 eggs). 

- Mean cumulative number of shedding snails / sectjon was 

proportional to the ova dose being 35.5 snails (100,000), 11.5
 

snails (50,000) and 6 snails (20,000).
 



- The rAte of infection of snails with .. aAi.,2!i iq less than 

oxpected. This result may be attributed to one or i11 of the 

following factors: 

I- D--nse vegtation and algae.
 

Unsuitanle method of introducing eggs.
 

3- Chemistry of water; least some sections after algae
at in 


explos ion.
 

- ';hedding snaiIs were first obtained at 35 days from introducing 

the eggs. 

- Maximum number of shedding snails was obtained after 45 days in 

case of 100,000 eggs / section, and 42 the casedays in of 50,000 

and 20,000 ,-eggs / section. 

- No shedding snails were obtained after 70 days from the date of 

introducing eggs. 

- In *ho c~iae of caged snails, rate of infection relative to 

surv iv ing :3a i I At the time of first shedding was found to 

decrease with the increas*, of ova number. This result may be 

explained by the higher mortality of snails in the groups exposed
 

to hLghe- doses.
 



(9) . Daig.I)iaraltv IIp]Im of diL:ches slI wit IIhe distribution 
(A ov;l (oses ot, -whi slos tllia 1IldlISOIli V;Iwrious 
Sect i()IIS. ('i lot! ( xpe trItet! No.-- . 

V()t ,) ,0((O, 2V 000 -- 9 

20 0 ri0Iii,0( ()0 ) 7 

100 : 2( U0-1 50 41 00 

c 6 A 

,'-'4000 snails have beon pllace.d in each section. 



T.-it.,i E ( 12) 
sIn)A I e :jt) 

rine 
(Days Post-
e :: P 0sL r U ) 

42 


49 


56 


6 


70 


77 


84 


91 


98 


105 


112 


Sur v i vor ship and infect i() of free tLompha Iar i a ale:: -Andr na-.

ed to 2J. u(0 Sch__s to s ona manson eggs / ditch section
 

fC~UIILIlatjveNo. 01 CC)I Ioc ted N. of tni I s nUmber
 
.,aI1s 'v hedding cercariau o+ infected snails 

------. . .. . . . 
1 2 Melean I ( Moan 1anMean
 

- 6 29..- - 4 - 8 4
 

'2 1l, 19 2 - 1 2 8 5
 

1 2 2 1 4 8 6
 

!6 6 - - - 4 8 
 6
 

? 1 6.5 .... 4 8 6
 

1 
 6 - - 4 8 6
 

6 - .* - - 4 8 6
 

).5 -- - - 4 8 6
 

" -- I "- - 4 8 6
 

... .... 4 8 6
 

.... 4 9 
 6
 

"dr 



Table (13) Survivor ship and infect)on of free Biomphala.ri a ew:andrina 
snaiI1 ex posed to 50.000 Schistosoma mansoni eggs / dJtch section 

Vi mne Nr. of col cI , ct d No. of [ulm1snai 1 m ati ve number 
(Dtys Post--nailq ' umdding cercariae of infected snai.s 

eAn 1 2 Mean 1 2 Meani 

,12 It 45 28 1 18 9.5 1 18 9.5 

49 23 15 19 2 - 1 3 18 10.5 

56 18 6 Q 2 - 1 5 18 11.5 

63 16 6 11 - - - 5 18 11.5 

70 12 1 6.5 - - - 5 1B 11.5 

77 12 - 6 - - - 5 18 11.5 

84 6 .. -. 5 12 11.5 

91 1 0.5 . - 5 18 11.5 

98 "" - - 5 18 11.5 

105 - - - - 5 18 11.5 

112 - - - - 5 18 11.5 

A_ dips __r 


http:Biomphala.ri


Table (14) Survivorship and infectiun of free Biomphalaria ale;:andrina 
snails exposed to I1I)0.000 Schistosoma mansoni eggs / ditch section 

Time No. of collected No. of snails Cumulative number 
(Days Post- snails ihedding cercariae of infected snails 
e? pOsure) ...... . 

1 2 Mean 1 2 Mean 1 2 Mean 

35 25 66 45.5 .. ... 

42 24 26 25 - 14 7 - 14 7 

49 12 24 18 1 3 2 1 17 9 

56 11 36 23.5 1 22 11.5 2 39 20.5 

63 14 20 17 2 5 3.5 4 44 24 

70 7 22 14.5 1 6 3.5 5 50 27.5
 

77 2 16 9 -
 I0 5 5 60 32.5 

64 1 12 6.5 - 3 1.5 5 63 33.5 

91 2 14 8 - 2 1 5 65 35.5
 

98 . 10 6.5 - - - 5 65 35.5 

105 1 8 4.5 - - - 5 65 35.5 

112 1 4 7  5 65 35.5
 

119 - 1 0.5 - - 5 65 35.5 

"pwr 110 dlips 



rob Le (IS) ur-,vivrcsrhip ind inrfection of cagqed Eiomphalaria ale:andrina 
srai 1s tposed to 20. 000 Schi ,tosoma mansonI eggs / di Ichsecti on 

1liMe No. of 'Arvivlng No. of snai is Cumulative number 
(Days F' st - snai s shedding cercariai e of infected snails 
t-: ur ~) ___L___r_

2 Mein 1 2 Mean 1 2 Plean 

-5 174 10-15 179.5 4 5 4.5 4 5 4.5 

42 164 112 138 14 4 9 18 9 13.5 

49 150 1(-6 128 6 2 4 24 11 17.5 

56 09 72 10.5 2 6 4 26 17 21.5 

63 36 48 42 2 2.5 29 19 24 

70 16 28 22 1 R 4.5 30 27 28.5 

77 10 17 13.5 - - - 30 27 28.5 

134 9 9 9 - - 30 27 28.5 

91 7 5 6 - - - 30 27 28.5
 

9 5 4 4.5 - 3 1.5 30 30 30 

105 4 2 3 - - - 30 30 30 

112 3 2 - - 30 30 30 



b I E., (16) ]rvILj.'r t -.ind Irf ect I r of c-At, d Bioinpha ] lria al e: andrina 
5nais epos:d to 50. 000 STchistosoma mansoni eggs / di-tch section 

rime No. L)f siir vvirig No. of snails Cumulative number(Days: PO st- ,naI1 ls Jshedding cercariae of infected snails 

2 Mean 1 2 Mean 1 2 Mlean 

2 2 4 3 

42 186 95 19.5 8 10 9 10 14 12 

49 15 85 117.5 4 3 3.5 14 17 15.5

56 118 22 
 70 - 3 1.5 14 20 17 

63 110 15 66.5 2 4 3 16 24 20
 

70 8 12 10 - 3 1.5 16 27 21.51 

77 4 6 
 5 - - - 16 27 21.5 

84 3 5 4 - - 16 27 21.5 

91 5 '3 4 - 16- - 27 21.5 

98 4 1 2.5  - 16 27 21.5 

105 2- 1 1.5 - - 16 27 21.5 

112 2 1 1.5 - - 16 27 



Table (17) Stlrvivurship and infection of caged Biomphalaria ale;:andrina
snail's e::posed to 100t.000 Shistosoma mansoni eggs / ditch section 

rime No. of surviving No. of snails Cumulative number 
(Days Post- snails shedding cercar-iae of infected snails 
exposure) . ... . . 

1 .2 Mean 1 2 Meal) 2 Mean 

l5I9. 98 145. . -- 0 .5  1 O 
19 5 1 0.5 

42 171 74 121.5 - 2 1 - 3 1.5 

49 ?D 64 79.5 5 3 4 5 6 5.5 

56 " 4 7.5 7 7.5 

b . 29.5 4 3 10 11 I0. 

70 14 15 14.5 2 4 3 12 15 13.5 

77 7 it 9 . - - 12 15 13.5 

84 2 7 4.5 
 - - 12 15 13.5
 

91 2 7 4.5 - - 12 15 13.5 

98 1 4 2.5 - - 12 15 13.5
 

105 -- 3 1.5 - -- 12 15 13.5 

112 - 2 1 - - 12 15 13.5 



Table (18) Periodic cercarial outLput per stimulant period
 

(3) m) of infected snails exposed to various doses of 
Schitosoma m.pnsoni eggs / ditch sectLon 

No oif f-er c!ir i: 
p'-r ,iiki 1 Fiige Mean 

Ova J5/i<?It10
 

9 1 

.10.1 16 -- 197 156 

1Q1. 7t 11 - 17 203 
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Pilot Exper..pent No 3
 

DETERMINATION OF 
 THE OPTIMAL NUMBER OF ECINSQ.TOfl EGGS NEEDED
 

FOR EACH DITCH SECTION TO INDUCE HIGH 
 RATE OF INFECTION IN
 

SNAILS.
 

- The cumulative number of 
infected snails increased with the
 

increase of Erhin&Q__t_Qvju eggs reaching a mean of 
16 snails in the 

case of 1 ,000,000C)E1 / .qection (Table 19). 

- This result gives ilidication that it is needed to increase the
 

number of introduced eggs / section 
to about 5,000,000 to get
 

high rate snail infection in the intervention experiment.
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Fig. (14) 	 Survivorship and infecTLion of Biomphalaria alexandrina snails exposLJ to various
numbers of Echinostoina liei eggs 
 in ditch sections.
 



EFFICIENCY OF CERTAIN TOOLS (DIP NET, DRAG SCOOP ANL
 

MODIFIED EKMAN GRAB) IN SNAIL SAMPLING FROM THE DITCHES
 

- A thorouqh comparison of the efficiency of the three sampling
 

tools j. present in tables 20 and 21 

- The dip not appear'. to be- th3 easiest tool for snail sampilinc. 

Its mrain aidvaiit.: , in comparison to other tools is the short 

time requircd to obtain a sample. This period is about 20 % the 

time tak,-n by the drag ,3coop and 99 the time of Ekman grab to 

get : Apl 

- The drag icoop is the best tool to get the greatest number of 

ansiIs per" dip and compar i, g The recovery rate of snails, from 

var .o pj10 f a!.t. i'DI dens it i.s , it proved to be the most efficient 

in r.)pco:.ont; tn; ihe o a i dernsi ty. 

From thoe wge - a tr tire, it is po;isible to estimate many 

important [,rameters as reproduction and mortality rates. So, 

d .ta can be made riuch more valuable by determining the age 

structure of the population. Table (21) shows the efficiency of 

the three t-.oo l s in r'-opresen t i ng all size - groups of the 

populatiof. The presentr results indicate that no tools tested 

here provide+ th+e same proportion of different size - groups as 

the real I1-ze structure of the population, except the Ekman grab 

in the case of -1000 snails / section (the highest denolty). But 

generally, the size struci:ures of populations collected by the 3 



tools' are not 
bad and are not far away from the real structre of 

popu lat ion. 

- I n eval~u:tino'-i the oft iconcy of the 3 tools, miean recovery rate 

or 0.-' with 95% confidonce of - 0.089 was found for both the 

drag scoop and Ekman grab. While this rat.3 for dip net was only 

0 . 2 ") with confidence of + 0.27. 



Table (20) Efficiency of certain tools (dip net. draig scoop and 
modified Fkman grab) in snails sampling from the ditches.
 

Snail Collecting tool Dip net Drag scoop Ekman grab
 
density 


_ I 
Mean S.d Mean S.d Mean S.d
 

Number of dips 4(o 40 24 

1000/ditch No. of snails/dip 
 3.3 6.3 5.1 5 3.2 2.8
 
(222/cu.m) No. of snails 'cu.m 58.94 92.4 88.9859.18 98.79 67.65 

Time/dip (sec.) 9.4 7.2 61.4 12.2 156 72.10 
Time/cLI.m (min) 2.8 I.C5 18.27 4.64 70.3 24.16
 
No. of snails/cu.m/min. 22.8 23.69 4.6 4.44 1.26 0.89 
Recovery rate to popul
ation te~ted.%. 26.5 41.6 40.08
 

2000/ditch No. of snails/dip 9.9 10 12.2 10.6 8.3 7.1
 
(444/cu.m) No. of snails 
/cu.m 178.13 199.28 217.8 204.67 224.1 234.07 

Time/dip (sec.) 14.4 13.7 84.7 19.7 176.P 98.3 
rilne/cu.m (nu) 4.29 4.17 25.2 7.27 79.6 52.33 
No. of snails/cu.m/min. 38.4 25.2. 7 8.2 6.78 3.3 3.17 
Recovery rate to popul
ation tested.%. 40. 1 49 50.4
 

4000/ditch No. of snails/dip 10 9.7 17.5 12.8 
 10.8 10.7 
(888/cu.m) No. of snails /cu.m 179.02 178.69 314 243.6 293.9 350.3 

Tine/dip (sec.) 22.7 3.81 92.6 21.3 181.7 87.2 
Vime/cu.m (m) 6.77 0.94 27.57 8.45 81.87 31.67 
No. of snails/cu.m/min. 26 25.48 10.96 7.23 
 3.25 2.45
 
Recovery rate to popul
ation tested.%. 20.2 35.4 33.1
 

Mean recovery rate to 29 X 
 42 % 41.2 %
 
population tested
 



Table (21) Efficiency of the sampling tools in represeiiting si.:e 
structure of the snail population. 

Snails density / ditch 
TooI s 1000 1 2000 4 4000 

Size groups of snails * 
Small Med. arge SmallI Med. Large Small Med. Large 

different size 5 70 25 8 68 25 8 68 25 

croLIps (.) 

Recovered ratios of di feren size groups.%. 

Dip net 13 60 27 21 62 17 1 13 77 10 

Drag Scoop 15 68 17 18 64 18 7 83 10 

Ei man grab 2_: 5: 24 -2 56 24 7 65 28 

Smal I gp. : 2 - 4 mm shell diameter 
Medium gp. : 4 - 9 mm shell diameter
 
Large gp. : 9 - 13 mm shell diameter 
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1'ig (15) IDiagrainauic drawing [or the modified Ekinan grab 



EFFECT OF MIRACIDIAL 
 DOSE AND HABITAT VOLUME ON INFECTION OF 

BIOIIPHALARIA ALXAW2KN WITH jIISTOSOA n A NsQN I 

- To detect the Proper miracidial dose needed for getting a 

suitable rate of infection in B. AI&MAndr a with .. maaalni in 

the ditches, it was necessary to carry out some laboratory
 

experiments for the effect of water volume and 
 miracidial and
 

snail densities on infection.
 

- In 'his experiment, four different volumes of water were used;
 

4,8,2C( -.id 4O litres. Three miracidial densities were tested
 

namely 100, 500 and 1000/1- of water volume. In all cases the
 

snail dersicy was 10 /1.
 

- The nurnber of surviving snails at first shedding and the number 

of infected anails relative to surviving ones were determined.
 

Results tAre summer-lzed In table 22 and Fig. 16.
 

- It appears from these reisults that infection rate of snails
 

decreases markedly with increase in habitat volume and 
 with
 

decrease of miracidial density. Ten fold increase 
of habitat
 

volume gave rise to about 1/40, 1/17 and 
1/5 of the infection
 

rate with miracidial / snail densities of 10, 50 and 100,
 

respectively,
 

)
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Appendix of Photographic Plates 

Plate (1) Experimental area showing field lab and underground 

water. 

Plate (2) Experimental area showing the wooden sunshade of the 

ditches, main feediing channel and water'nlet to a 

ditch covered with a sieve. 

Plate (3) Ditch partitions with windows opened, cages 

containing snails and foam plates for sampling of 

snails ogg mases. 

Plate (4) Snail sampling with the drag scoop and modified 

Ekman grab. 

Plate (5) Explosion of algae and aquatic vegetation. 

Plate (6) Setting the "Ryan" thermograph apparatus and measuring 

of water pH. 

Plate (7) Natural habitats from which Thc,=bpalria snails 

wer3 collected. 
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USAID PROGRAM IN SCIENCE AND TECIINOIOGY COOPERATION 

Report on the Visit of Dr, E. Malek 
to Research Project No. 936-55,12 

Calro, Egypt 

Duration 	of the vigit.: 14 May  27 May 1987 

The project Involves thu teitlng or yqEhiostoma reolutui m (=E. liel 

against Solihis tosoma manson! under simulated and natural field cond itions. It 

has two phases; the preparat iIon pdlose 6,hich Ilasts For one year. and the 

intervention alid evaltiitIon phase which Is projected for two additional years. 

The visit coincided with the beginning of the preparation phase and iLhe 

following act lvities werI'e curried out. 

I. Visit to 	 the eXlper iMentilI itrei
 

he expeimrentali area 
Is at about 25 kilometers north of Cairo and 

had been constructed In a research farm belonging to the Theodor Bilharz 

Revsearlh Ilist Itite. 

The experimental Iarea was described in the grant proposal. Eight 

of the 18 paruilel ditches will be used in the project. All ditches are 

already divided by partitions into 3 sections each. Instead of the 

experimental ditches 	being supplied with Nile water from a main 

IrrIglat don canal underground water will be used. A pump has already 

been Instulled shortly before the visit, and underground water Is being 

used, 

Also during the visit laborers were In the process of installing 

shades for 
the ditches. 
This steel and wood shading Is much higher than
 

the previous straw shading which was described In the grant proposal. 
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2. Discussions of Ongoing Work: 

Discussions were held with Drs. Yousif, Roushdy, El 
Emam. and
 

TweOik concerning the ongoing work with respect to the project. These
 

discssionsu 
 nvolved the maintenane of the life cycle of ScHistosoma.
 

mqnson! and the maxlmum numbers of' eggs which will become available for 

the experiments: the maintenance of the life cycle of Echinostota lLei 

and the maximum numbers of eggs which can 
be obtained; the collection of
 

II--omphal-i!_ a1exyanr ino snails from field 
sources and 
their sorting out
 

by size and the examination of 
snails for their natural Infections. 

It seems that all laboratory procedures are very satisfactory and
 

will ensure the provision of eggs 
of S. mansoni, eggs of E. lie! and
 

snails in numbers lir'ge enoug'h to he used In the experimental work. 

3. Diis,:':sstions of Studie, for the Coming Year. 

For 
the coming year some experiments will be conducted to obtain 

basic Information for the aecond phase of the 
project. Among these
 

experiments are 
those to determine the optimal 
snail numbers to Le 

Introduced in each of the 3 sections of the ditches e.g. 1000, 2000 or
 

.4000; to determine the optimal number of 
schintosome eggs to 
produce a
 

moderate 
rate of Infect ion 
in the snails and to determine the optimal 

number of echinomtume eggs qeeded to produce a high rate of Infection In
 

the snails.
 

4. Lecture Delivered: 

A 2-hour lecture was delivered to the Malacology Section of 
the
 

Theodor Bliharz Research Institute. 
 The lecture covered various aspects
 

of malacology as well 
as biological control 
In general in particular the
 

research project I.e. 
the intramolluscan Intertrematodp competition and
 

predation.
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5. Individuals Visited in Connection with the Project
 

Dr. Fooad Yousif. Project PrIncipal Investigator
 

Thwt,od, iti hlrz Resea rch nstItu te 
 ( TRI 

Dr. Ahmed El Giir..m. Director TBRI 

)r Mohitmed El lman, TBRI 

Dr. Mldy Tweli1k (Ailn Shams Univ,:rsity) 

Dr. Menriet Zal{i Roushdy, TORI 

Dr. Nawal fl{ar oun. TBRI 

Mr. Lawrt-nice Irwin, U.S. Agency for International Development (USAID) 

)irector, Sc ience and Teclhmology Office
 

Dr. Shureef Areef, USAID
 

CN 



USAID PROGRAM IN SCIENCE AND IECIINIrIcY rnOP-RAIION 

Report on the visiIt of Dr. Foiacl Yowsif to USA 

hroOTh the Rfesearch Project. No. 956- 5542 

Dorat ion of the viiit : ?Q, July - 27 AugticL 1987 

lh(* program of the visit incltded ; 

I- Dept. of Tropical Medicine, lulane liniversity, New Orleans 

(Prr,f. Dr. inihi Malek, the American Collaborator in the 

Project trom 51)Jily - 11 Aqwto, Durinq this period, 

there vani an opportunilty f'ur vi itnq the laboraLory of 

Medical Malacologcy of Prof. Malek and for d iscussing 

the pro(I rws o f' t tie pro.je(t and Uhe proh lems encountered. 

Meanih i 1e a t 'iorooglh rtv i et o Ihe 1 i terat tire was made as 

well an phlot ocopyino of many interest inq pipern. Moreover, 

a type of ;ve, ql;o iiicroftbre filters and tto hooks 

Si th re Ieiant coot enL.!i to t he project were. purchased. 

C(atal qog!ifor mt eriali anid ego ipment. were consulted. 

Nelet to he tsed in the experinent al area at Quanater, 

F gypt vere pom'chasei. 

A :fwc'ii sIoeminar van preo;ented to the Faculty and 

stJdent; at tie Department. of tropical Medicine, ltulane 

IIni%,er it.y t e oem inar covered various aoperts of the 

reoearch pro ject. and diring the neminar there wan exchange 

of vieWS i idea; proqrens of projecteond ahOot the and 

proh Iemi encountered in the field. 

2- )ept. Ot Fl)idemiolnuy, tUniversity of California, San 

Francisco ()r. Lie and Dr. Feyneman) (15 - 19 August) 

During tthir period there was an opportunity to make 

a long met inq wit h Dr. Lie and Dr. lfeyneman, to discuss 

with thtim various aspects of the research project and to 

exchange views. 
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Dr. Lie and Dr. IHeyneman have a previou. lrinq exper

ience viith te,;.tinq [chinoJtoriia spp in t1 tfietd, tthet.(fore 

their coiii)nrit n ani i(tta; mere very runitrict ikye and of 

pract cal telp. I hwd (ti t,'hi ['t to revwvi trite library of 

the ,pt art merd. tt tit gevt frfuny repr jitn and phot iCsit',e 

ot hrit r't.- I it;ij piijtl -;t iirri tlr(or;l D[r. lilyl imllu . 

- e)ept . oif tiulmml)Iiiy . tInfect ionf; t)inauHo;t.h , ttopkins 

ICIiv 'riit y, o iiuii ttAIt) (Wurin r I.CU. -Wil I nit ot Dit 20 
24 ,Aoij:nt 

t)uir iill t ti 2 ui-piout thle re v.n ,un opport unity ton meet 

Dr. (C!ii 'i F)11tin hp; it'lic' in UtJAIt) wiahington and also 

to i! i; it Iii; Dipart iort in the, John!; ttopkinn University, 

Balt hTirf,, to di nuajo i, tl ti i plotbleir met with in the 

,wam I ( !;( I (I ri eidnn ;, (erpeci alI I y t hi prob I(fil o 1 a I one 

exp Ioiw; ii, (i t f i i It t w; of !;ampI inr Li th tie (jrahb Dr. 

h i Fr k 1rt y Idd rI nome, for controlI )rui, ITi i ith idean the 

of a I tjae tndfFor ;iI ;uirnp t i ttq indter the ciund it ions of the 

p r;I'Mti 1. 

Iln i ty iif iu,ut Ce'rrt r f tr Tropicat Diseases, 

In-wI I ( 2', - 2 7 At uuit, H17) 

I)ur inog thi; i. i t there was an opportiiity to visit the 

tliorit{or ,; it' thin centre, t.o meet P~rof. Dr. John 

tria- arndt hii; r(w()lker!; nt- y .I i 111( o theenpec lI Dr. t tiilty 

tf-cho i gle!n i0" tahora ta ry cLF. i ,;at.ion oFVch in tLosaw vector 

na it s and ri nt ennnce o f the I i Fe cyc Les of di fferent spp. 

OF Sc(h-i nt t(isorif. on a t are( tx; I t 


