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The s u s c e p t l b l l l t y  of 1. pharoensis I n  t h e  Cgy-ptlan Bepon,  UAI:, 
mas f i r s t  s tudled by workers of the Insec t  Control Sectlon, f h m s t r y  of 
31bllc Health, Cairo, l n  1957, 1958 and 1959, on samples co l l ec ted  f r o m  
ilarg, a l o c a l l t y  s l t u a t e d  at the  north-eastern o u t s l a r t s  of  Smro. 

The LC of 0.5,f - 0.7;i was obtmned (using Busvme and Hash 
technique) by ~&Oa.nd I h e l  m 1957/1958, and l a t e r  1.@ (usmy the  3HO 
standard' t e s t  h t )  was obtmned by Gad l n  June 1959. For Dleldrln,  
an LC of 0.0@ - 0.13$ was obtained (using Busvxne and Trash t e c h ~ l l ~ u e )  
by   ha war by and Kame1 I n  1958. The suscep t ib l lx ty  s t u d l e s  made by 
J o l l v e t  I n  Zthxopla i n  1957/1958 showed an LC of (2.34% - 0.'7l$ f o r  DDT. 
The ~ n - ~ t e r s  made their f l rs t  contact r n t h  tes28ng t h e  susceptibility of 
l .pharoensis  on 12 July 1959 i n  the  c o w s e  of  es tabl ishin$ a background 
I n  an axga nenly se lec ted  f o r  f l e l d  training, a3out 10 km, north-west of 
2alro. The a rea  has never racelved aqy house spraymg o r  laxvicldlng.  
The r e s u l t s  of  the preluirinary t e s t s  ca r r i ed  out between 12 July and 12 
B ~ ~ p s t ,  were surprising I n  t h a t  they  shoned a lugher LC fo r  DDT and a 
rrluch hiyher to lerance  t o  g i e l d r m ,  s n  an unsprayed area?' vz th  DDT, t h e  
LC was found t o  be m t h m  t h e  range of 1.835 - 2.6~9 azd rmth Dleldrrn  no 
aos?alxty could be o b t a n e d  above 50$ wrth- t h e  hzzhest concentratron avmlable* 
1 ,  and even ?nth prolonged exposure up t o  24 hours n t h  t h e  4$ concentr- 
a t l o n  l a t e r  a v a l a b l e ,  mortality dxd not  exceed 71.&. The occurrence of 
such h y h  t o l e r m c e  i n  a population of an unsprwed asea, lead the n r l t e r s  
t o  t b ~ n k  t h a t  t h s  must have been created  by some l n s e o t i c l d a l  pressure 
o the r  than t h a t  of house sprayIq o r  larvlcxdlng. !Bus query was readxly 
u l smred  by a h l s t o r y  of p r o l o q e d  and extensive a g r i c u l t u r a l  p e s t  con t ro l  
T n  mlvch s e v e r a l  chlorinated hydrocarbon l n s e c t l c l d e s  nere involved. 



It was found necedsaq that  t e s t ing  should e x t e ~ d  t o  ~ r I . ~ g  
l oca l i t y  shere lower LC, levels have been reported prevxously by other 

13 workers 3s mentioned above. There agau? i t  was surprlslng t o  obtaln 
from t e s t s  made by the m i t e r s  about the end of A-~~iust and the begzmng  
of Septed~er  1959, 

Tc?o 
of about 2.53 fo r  ZDT but m t h  Dleldrln the 

mortali t ies derc much Sc on 595 with a l l  concentrations lncludlng 4% 
Dieldrm. %en prolonycd exTosure of 24 hours dld not produce mort- 
z l l t l e s  exceedng 77.5,: 0'1 4 .  3 ~ e l d r i n  concentratlon. These r e su l t s  
r e re  almost sdentlcal  t o  those obtmned from the Field Tralrnng Area on 
the mestern o u t s b r t s  of Cairo. Gn ~ n v c s t i g a t l n g  the prevlous ~ n s e c t -  
l c lda l  treatment, lt was found that house spraying vas restricted t o  
c e r t w n  prlvate prernlses, but no general hpplscntlon of resxdual spraylng 
has ever bee6 undertaken 13 the asea. DDT laxvicldmg, on the other 
hard, was ~ r r e g u l a r l y  applied a t  some parts. The most important mass 
xnsecticldzl treatment mas that of the a~mlcu l tu ra l  pest control, I n  
vhich vaxlous chlorlnttted hydrocaxbon lnsect lc ldes  were involved. 

These f l n d i x s  dsrected the attention t o  the Immediate need 
fo r  mass susceptibility surveillance. X country-wlde suscept ibr l l ty  
survey, manly I n  the aelta, under the supervlslon of the f l r s t  vmlter, 
t o  be inaugurated before the terrmnatlon of the mosquito season t h l s  year, 
was suggested by D r .  k'arld, W O  Senlor Pe?-onal I;alaxla Adviser. The 
first wrlter took the matter t o  the I l r u a t e r  of Health, ( ~ g y p t )  UGl, who 
fu l ly  supported the laea  of country-mde susceptibility t e s t lng  and 
ordered for  the provlslon of a l l  posssble faccllltles. The XI0 Remonal 
Office provlded elght adult t e s t  luts f o r  the country-mde suscept ib i l i ty  
survey. Three meaical off icers  delegated from the i h n i s t r y  of Health, 
recelved lntcnslve t ra inlng by the f l r s t  wrl ter  on suscept lb l l i ty  tes t lng ,  
f o r  about two weeks, a f t e r  d c h  they were assigned fo r  t e s t ing  In  varlous 
l o c a l i t i e ~  i n  the Delta. Renee, suscept ibl l l ty  t e s t s  could be performed 
I n  t en  localities of six provinces d ~ r i n g  October 1959, under the super- 
vssion and direction of the f i r s t  wrlter. The l o c a l l t l e s  are : (Nap of 
the Delta, .innex I). 

Za,f;azi~ and Tal -1 :;eblr, Lhzclua Yrovince, I n  the eastern part .  

ICafT 51 Sheikh, I Z d r  21. SheiW- Pi-ovlnce, In  the md-northern part .  

Shebln E l  'Water,  +aha, B=ra,qes, gualubla Province. 

t e s t s  of mkrcil mere started 5g the nen medical of fmere  during t h e l r  
t r a l n m g  practice, about the end of September 1959, and completed l a t e r  
by some personnel from The Tralnlng Centre. Pev t e s t s  could be made on 
samples obtaned  from the ?'iuno~Sla Trovlnce and f lnz l ly ,  a few t e s t s  could 
bo accomplished st I sna i l l a  111 the Cmal Zone, before the terrmnatlon of 
the season. Tlvs 1s In  addltlon to records l n l t l a l l y  obtamedabg both 
wr i te rs  from the Field T r a n i n ~  Jkea I n  Giza ETovlnce, and iIa;rg l o c d l t y  
I n  Qualubla Pronnce. 



Besldes, D r .  Gaa, the Cntomo10,~st of the Pre-Eradlcatlon t e q ,  aarrled 
out some t e s t s  I n  Payourn F'ronnce, Tanta, Ghaxabla Provlnce, 93s-El-Bar, 
D,mnette Frovlnce and N i t  Ghramra, Dakhalla Province. H l s  records ml l  
be quoted rn  t h l s  paper. 

For collecting ~nformatlor, on l m d  u t l l i z a t l o n  and the hls tory 
of agricultural. pest control slnccl- 1950 from every area t-rhere susceptibility 
t e s t s  were t o  be made, a standard form was prepmod by the f l r s t  ~ m l t e r  
cove rug  the b a ~ l c  knowledge t o  be ob taned ,  

I n  order t o  s ~ a n d q d r z e  t e s t l ng  oondltions and t o  ellnunate 
m r t a l l t y  i n  the controls,  the s t a f f  w a s  t r a n e d  and instructed on the 
mnor d e t a l l s  of the testmng procedures coverme; collectlon,  transport- 
a t l on ,  se lect lon of specmen8 s u t a b l e  for  testxng, care of mosqutos 
d w l n g  perlod of observat~ons etc., as  an11 be shown l a t e r .  

I n  the  course of s u s c e p t ~ b l l l t y  t e s t l ng  lnves t iga t iow c m n e d  out 
o r  supervised by The Be,"lonal lfalarla Eradlcatlon Trmnlng Centre, the  t o t a l  
number of mosqmtos tested mas : 9570 I n  500 batches f o r  a l l  DDT concen- 
t r a t l ons  a d  3177 In  169 batches f o r  a l l  Dleldrin concentrations, I n  the 
majority of t e s t s ,  controls were malntalned n t h o u t  any mortalzty as n i l l  be 
shown la te r .  

The a m  of this paper 1s to  present the r e s u l t s  of the suscept- 
i b i l x t y  t e s t s  obtanec? so far from v a l o u s  par t s  of the Nlle Delta Reglon 
of the U.A.R. It should be pointed out,  however, that  Mterpretat lon of 
r e s u l t s  and n e w s  gxven in th l s  paper I n  respect of su6cept lbi l i ty  levels ,  
m e  subject  t o  fur ther  adjustment on the l l g h t  of fur ther  revlelon based 
on s t a t l s t l c a l  analysxs. 

TECHNIQUE 8c P'ROCEDUE: 

The WiO standard adult -test kxt was used according to WfIo ma-  
t ruct lons  throughout the xhole mnvestl,%tlon. In order t o  standardize 
t e s t rng  condltlons and. t o  rmnsrnlze the unnatural n o r t a l l t l e s  l n  the controls,  
the  f l r s t  miter l a l d  guiding notes speclf l c a l l y  mtended f o r  nerdy t r a n e i i  
personnel (Annex 11). The notes w e  meant t o  be only fo r  A. pharoensis 
t es t rng  I n  the condxtxons of the  Cgy-ptlan Provlnce of the UAR, but  f o r  
other t e r r l t o r l e s  or other specles they m&y be fur ther  adjusted. There- 
fore  they should be t reated cm restricted. 

Due to  care eycrclsed I n  mosquto collectlon,  transportation, 
select lon etc. ,  mortality I n  the controls was much reduced. Thus, out of 
179 control rep l lca tes  In BDT t e s t s  and Dleldrln t e s t s  of one nour and two 
hours an& Dleldrln t e s t s  o f  t k e e ,  s l x  an& 24 hours, mortality vas zero In 
138 repl lcates ,  1$-5.5! i n  27 rep l lca tes ,  6-1% m only ten  rep l lca tes  snc 
13.3$ 1n.a  s lngle  batch o f  18 mosqutos used as control  f o r  24 hours Dleldria 
exposure. 
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Initially, Dleldrlr, t e s t s  covered three or  four concontratlons 
but l a t e r ,  particularly 13 the Drltl survey, Dleldrin t e s t m g  w a s  res t r rc tLr l  
to  44, the hlghest conceqtratlon toler3;ted, " ~ t h  to  the t o t a l  1 1 ~ x 1 ~ ;  

cf mosquitos tested on each DDT or Dlcldrln ccnce::tratlon, dctai led aa ta  1 s  
:pven i n  Table ( I ) ,  page 5, 

In  a l l  of the t e s t s  performed or cupervlsed by The Trmxng  Ceiltrs, 
i~recautlons g v e n  1:: the wldll ig riates were exercxsed, The s t r e s s  was 
made on the sclectlon of mosqultos for  testing. AS In TI50 instruct ions,  
the unfed mosquitos should be, ~vhenevcr possible , avolcled. Thls 17as dono 
I n  the f l e l d  vtmle nosqulton were belnc collected. Othertnse they were 
sepmated when selecting mosqutos d n l n g  the pre-test  period. The pre- 
g a v ~ d  and gravld females, or more precisely those m stages V'I and VII of 
Se l la  (1920) - :innex I1 - verc s lnnlar~ly treated. I n  thc majorlty of t e s t s ,  
opportclnlty did not offer  a chance to  t e s t  freslzly fed females, s t r i c t l y  1~ 

Sella stage 11, By the t lne collectlonk sere  brought t o  tho laboratory, 
mosqui t~s  oollected-ln the nornlng more nalnlg I n  Se l la  stage III and, m 
the afternoon a'good nejor i ty  had reached Se l la  stage I V  and some usually 
had reached Sells stage V. 

Reference ,should be ~ a d e  to  some s p p r e n t  var la t lon In the values 
of the LC fo r  DDT, g raphca l ly  estlnated l n l t l a l l y  when the data  of the 
Sle1t-I Tka?$ng Area was conplled. 

The f l r s t  group of t o s t s  made on 12-16 July 1959 gave an LC of 
about 1.8@ fo r  DDT and the second g o u p  of t e s t s  nado on 10-12 ~ ~ ~ s % ~ 1 ~ ~ ~  
gave an LC of about 2.%$ f o r  DIE. The f x r s t  group was carried out I n  thc 
forenoon a?'temperatures raznglng between 27-2g0c but the l a t i e r  nere made xn 
the afternoon a t  t enper'atures rangxng bctveen 3 1 . 4 - ~ 4 ~ ~  ,' Later, i n  Naxg 
axea, a sirmlar apparent dlfferenco between two poups  of t e s t s  was obtaxned, 
One group was nade I n  the forenoon on 3 ,  8, 10 September 1959 xhlch gavc es, 
LC50 of 2: DDT, and the other mas made 7 ,  8, 10 Scgtember 1959 I n  the aftemocr. 
~ h o h  gave an LC50 of r~bout 3% DDT. 

A s  statistical analysls o f  the shave differences could not be mado 
I n  time, due cautloii vas pald, nowever, as t o  stand&dlze tire tune of the 
day a t  e b c h  exposures shoulc? be mmntalned, hence the afternoon lras sug;ertz?.. 

The majorxty af  t e s t s  of the country-mde susceptzbllxty s m e y  
nere carried out I n  the d te rnoon 2nd the t l n e  a t  whlch exposures were n&e 
rrzs alvays recorded. 

%i l e  writmg t h ~ s  paper, 7k. T. Sadek, S t a t i s t l c l an  of the 
I'lnxstry of Health, Calro, s t a t l s t l c a l l y  znalyscd the foregoing da ta  of 
Sorenoon and afternoon LC50 vLLues znd found no s l p f i c a n t  difference 
'aetween the two In  botn ;?arc and the Field Tramlw Area. 

Jo chance vas wa l l ab le  t o  obtaln fur ther  lnformatlon on t h l s  
r~oxnt which needs a specially planned lnvestlgetlon. 





Ir t h l s  r e spec t  me may l3~7cver i-efcr t o  tLo ,rorl: of ITda~~ray and 
~ - Z ~ C V  (1956) who used the  t o ~ ~ c a l  a p p l l c ~ t l o n  tcckmque f o r  de te rn lmng  
?he s u s c e p t l b l l l t y  o f - & d e s - $  "-04 , stephensl .  The above authors 
o ~ t a l n e d  a s ig rn f ' l cmt  d l f fe rencc  I n  thc  value of LD53 from m s q u l t o s  ex- 
_:ssed three  hours d t c r  t n h i i g  J, blood n e a l  2nd. o ihers  n h c h  were exposed 
24 horns a f t e r  t zk lng  a aiooii LEA. I t  rtTes r^,x~r~d Ilmt Etfnalcs dosed n t h  
3j)T d t e r  th ree  hours a f t e r  t a l a n g  a blood meal were s l l g h t l y  l e s s  suscep- 
-ii5le than those  I n  t h e  wded  s t a t e ,  but  t h a t  those srizlch Trere t e s t e d  24 
hours d t e r  obta ln lng a blood meel, when they vrcre obviously ha l f  gravxd, 
-7cre more t o l e r a n t  t o  the  l i l s e ~ t l c l d e ,  

Casefully planned lnvcs t lga t lons  f o r  exploring the e f f e c t  of such 
L. f a c t o r ,  o n i r e s u l t s  obtalned from s u s c e p t l b l l ~ t y  t e s t s  I n  f l c l d  conditions 
1s suggested. I n  p r z c t ~ c e ,  on tile o ther  hand, ~t vould be arivantegeous t o  
record  the  t ~ n e  a t  which rnosqultos Rere exposed m d  t o  dcflne the  dondltl6z-i 
of the  mosquqtos t o  be t e s t e d  I n  terms of S e l l a  c l a s s l f i c a t l o n ,  

I n  t h e  fo l lomng,  r e s u l t s  of susce-ptibxll ty t e s t s  nade I n  various 

p a t s  of Lower SL.;3rpt a re  glven. 

Results  p i  S u s c e p t l b l l l t y  Tes ts  

m tne  Nlle De l ta  region 

Urder the  supervlslon of m e  Reglonal 11-laxla C r d l c a t l o n  Tram1n.g Centre, 

Cnlro, between 12  July  - 31 October 1959 

The P le ld  Tranxng  - ires (P.T. 1. ) occurs In Glza Provlnce trklch 
ocsuples t h e  southern-most p a t  of t'ne , ~ e s t e r n  Delta. The J rea  i s  situated 
at  about 10 la. north-west of Ct l ro  2nd ~las beer1 the  m l n  centre  02 vasious 
s c t l v l t l e s  of the  Reglonil %1'31'~'",5 Ccntrc. Discovery of the  3 l e l d r l n  res-  
~ s t c m c e  and 3DT t c l e r m c e  m p l l ~ r o c ~ s  prlglnated from the  7,;nters sus- 
~ ~ p t l b l l ~ t y  s t u d l e s  I n  t h a t  area. 

Tes ts  0 3 t h  ? ~ : e l d  "s-sl-f i~iy ..xa? vere p r lnc ldc l ly  ~ a r r l c d  out by 
the  m l t e r s  s s s l s t e d  by th ree  :Tatpnal ,Sntomolog~ c n l  I s s l s t a n t s  , 1's. H. Se4~1 . .  , 
,'r, I. Dard l r l  and i s .  A. Sassm~. Tests  c z r l e d  out rn t h e  Delta nEre 
3y D r .  B. 2hdul D r .  l\r&11 Tab& zrld 2, .-'2cu1 Eedcr 7:z El. on 
t r a m n g  nssl,pment t o  Thhr Trcmnll'lg Centro. Phey \:ore a s s l s t e d  by ;ctor;lol>, 
_isslstmts and Insec t  Collectors frcm t k e  &sect  Control Sec-tlon snd the  ?"-I. -, 
Section, i h n l s t r y  of Fubllc !ie;lth, Cmro, previously t r z r n s d  by The Z ~ L T G L ~ I  
I , ~ l m l a  Tracilcatlon Traml+l& Ceiitrc. i !~ .  T. ?a;hloul, J u n l o r  Yntomologi6t, 
%ssl@cd t o  the  Tr3lnlng Centre, pave p a r t l a 1  a s s l s t m c e  m t e s t s  n , d e  111 
' > u d u b l a  Provlnce ad Irk. S. S m ~ e l ,  3 l o l o p s t  m the  Insec t  Control Sectlor-, 
-2ye p m t l a l  axslstance by perl'ormnf; the  few t e s t s  I n  t h e  1~'moufxa Provmcc, 



I n  the 'TA, land 1s u t l l l z e d  ~ r ,  nlxed crop c u l t l v a t l o n  suck: a s  
-oJcton, corn, c l o v e r  and vegeta'cles but r l c e  cu l t lva t lon  i s  q lu te  pstchy. 
:lie a r e c  h ~ l s  not  recelved my lrouse spraying o r  13svlc ld lng r n t h  residual 
-~.nsecticldes,  lgrlcu1trnre.J pes t  control ,  whlch 1s m a n l y  d l rec ted  a p n n s t  
the c o t t o r  l ea f  .rorT, Drod~nl.a l l t u r n ,  (8m: :Toctudiae ~ e p l d o ~ t e r a ) ,  
p x o r  1957, depended l w g o l y  on a 31-IC-DOT dust lng m x t u r e  commonly knorm 
as "cotton dust". T h ~ s  d u s t ~ n g  povrrlor contalns 234 BHC (& gamma), 1% 
I'DT, 4 ~ " b  Sulphur and 25:; f l l l e r ,  "Cotton dust" was andely subs t i tu ted  by 
Toxaphene from 1958 u n t ~ l  present ,  as the  l a t t e r  t o x ~ c a n t  was found t o  be 
consistently e f fec t lvc  ,and ~ t s  o f f e c t  extonds a l s o  t o  the  cotton b o l l  worm, 
Pla tyedra  ,yossyplella, Saunders md 3 1 a s  insul;qna, 301s. Besldes, sono 
other  compounds such as Lmdane emulsion, DDT water dlsper_slble powder, have 
been employed in s o w  patches and "cotton dust"  i s  s t i l l  preferred on c e r t a l n  
vegetable crops. 

The c h c n ~ c s l  treatment of cot ton p lan t s  1s usua l ly  applled 
n n u a l l y  I n  June and July a t  10-15 day I n t e r v a l s  and repeatea 2-3 tlmes 
accordsni; t o  the  d e g e e  of ~ n f e s t a t l o n .  ' h t h  Tox~phene, about four  app- 
lsc-ations axe made w a n s t  tha  co t ton  l e a f  worm l n  ? b y  and June and throe  
applications may be nade later. The period may extend t o  October, p w t -  
s c u l m l y  t o  o ther  vegetable p l m t s  t o  mkzch t h e  cot ton l ea f  worm m g r a t e a  
1:ilen cot ton advances to~vsxrds ripening. The soason of m s e c t l o ~ d a l  pes t  
control ,  therefore ,  colncldes cn th  t h a t  of n c t l v l t y  of A. pharoensis. 

' 
I n  t h e  X e l d  Tran lng  ..rea, co t ton  cul t lva t1on usual ly  covers 

8,600 acres  of w h c h  70$ are t r ea ted  va th  ~nsec txc ldos .  G r o d  nu t s  cover 
about 4,500 acres  of vrhlck 80;; m e  t r e a t e d ,  and. about 1,700 a c r e s  w e  covered- 
by sweet pota toes ,  wkuch a ra  a11 wel l  sprayed. B e s ~ d e s ,  vegetables a r e  
gmwn I n  sxeable patches end m e  ~ n v a x l a b l y  t r ea ted  m t h  ~ n s o c t l c i d e s .  
" l th  r e g w d  t o  dosage, cot ton dust  1s applied a t  a r a t e  of 8-10 kg. per  
acre  1.e. about 0.3 kg. GBX and 1 ?sg. technlcal  DDT per  acre. Toxapheno 
1s applied at a r a t e  of 3 l l t r e s  of a 6& Toxaphenc emuloiflable concentr- 
z t i o n  per ac re ,  1.0. 1.8 1%. technlcal  Toxaphene per acre. O f  t he  o the r  
mixtures, Dm (30 p a t s )  m t h  hndane  ( 9  pasts) IS s l s o  employed and 
a c t u a l l y  preferred  I n  the  case of groundnuts and svreet potatoes.  TMs 
c u l t u r e  1s applled a t  a r a t e  of 2 l l t r e s  per acre ,  Reference should be 
m d e  t o  an unconmon type of l n s e c t l c l d a l  t reatment,  whlch mas observed 
l n l t l a l l y  I n  the  3 e l d  Trtunlng * s e a  ,and l a t e r  met wlth occaslonallyl i n  
the  Delta,  whereby the  ~ n h a b l t a n t s  apply "cotton dust"  t o  w a l l s ,  f l o b r s  
and beds i n  order t o  r l d  theill of f l e a s  and mosq~utos. 

The above t r ea tnon t s  illustrate hog the  l n s c c t  fauna i n  the  axea 
1s Selng exposed t o  waslous ~ n s e c t l c l d a l  pressures. I n  v L a t  way tlus 
pressure acted on the  n o s y a t o  fauna has not  y e t  been completely studled. 
So f a r ,  only p z r t i a l  explanation m y  be d r a m  from Important u g h t  observ- 
s t l o h s  made by tho f i r s t  wsrltcr l n  thc  PTA l n l t z a l l y  on 22 J u l y  1959 and 
~ h c h  was conf lmed by subsequent n lght  observations l a t e r  made i n  Aue%st. 
I"emales of L, p)mroensis a s  well a s  Cul lc ln i  r o s q ~ ~ ~ t o s ,  were found r e s t i n g  
on co t ton  &nts and on :lblscus escolantus (okra) e l t h e r  I n  the  unfed s t a t e  



or  In the freshly fe? s t a t e  o r  m l a t e r  stagcs of blood dlgest1on. Such 
A d h a r o e n s l s  population dlsappeaxed with the sunrlse from cotton and 

Ulblscus plants.  Probably they r e s t  on such plantation mound human and 
ml.rnal habitations just  for  a tempormy st lnce on t h e n  nay t o  and from 
the favourable natural  day resting places. Observatlqns made simultarie- 
omly  by the miters lndlcated the presence of A. pharoensis I n  appreclabln 
denslty I n  r l c e  f i e lds  through different house of the day tlme, 

Secently fed A. p h 3 s o e e  were repeatedly captured from r i ce  
plants durlng the eaxly hours of the day together m t h  mosqutos I n  subs- 
equent stages of blood dlgestlon, but the l a t t e r  were more predormnant at 
l a t e r  hours of the day. The s l t e  of observation mas a t  a radlus of 100- 
500 metres from the neaxest r lce-f leIds ,  x h l e  cotton and Hlblscus plants 
rrere l n  close proxu~llty to  houses. kkcm the circumstanclal evidence, ~t 
can thus be postulated tha t  slnce the m u  daytlme r e s t ing  places axe not 
I n  access of feedlng s i t e s ,  the res t lng  on cotton plants 1s just  a temporary 
stance u n t l l  further s h f t  IS rode to the favourable r e s t m g  places. Un- 
fortunately the m i t e r s  nissed not i rg  such temporary r e s t ing  on freshly 
t reated cotton plants; ths  w l l l  be taken cme  of i n  the next season a s  
i t  would elucidate the polnt of contact made betweenA.ghmoensls pop- 
ulat lon wd. the chlorinated hydrocaxbon lnsect lc ldes  used f o r  a g l c u l t u r a l  
pest control. The poss ib l l l ty  tha t  such i n s e c t l c ~ d a l  treatment, on con- 
tarmnating the breeding places, enhanced selection through the la rva l  populat~on,  
i s  very remote. 1~:osq~uto breeding places aze scaxcely, ~f not u t t e r ly ,  
formed -thin cotton f i e lds ,  a s  l r r lga t lon  of such crops 1s adjusted t o  
dcflned Intervals d u c h  axe usually about once weekly I n  the l r a t i a l  stages 
of growth and then a t  more prolonged Intervals  m t h  the progress of growth 
towards blooming and f n u t  formation, The land m cotton plantations lsF 
usually rendered h g h  and bry between l r r lga t ion  ln tewals .  

On the other hand, r l c e  l m d s  are  zlmost always water sldden, hence 
r l c e  f ie lds  m e  the prxncrpal breedrng places of A. phasoens~s. i n  E m t .  
Rxce in the Zgyptlan t e rmto ry  2s one of the crops tha t  recerves no lnseot- 
l c l d a l  treatment. The questlon of c o n t a n a t l o n  of breeding sxtes  of r i c e  
f i e l d s  durmg cotton treatment has not been snvestrgated. Nevertheless, ~t 
1s rather d i f f i c u l t  t o  assume that  i n  practice a lasge part  of the breedlng 
areas could be consistently contsrmnated by d r i f t s  to  the extent that  such 
hlgh levels of tolerznce has resulted.  

Susceptsb~l l ty  t e s t s  4 n c h  were c m r l e d  out xn the  Pleld Trarung 
:flea durlng the period from 12 July - 19 October have been compiled i n  TabJes 
( 2 )  a d  (3;) - see pages 10 and 11. 

The DDT tolerance i n  A, pharoensls w a s  I n i t s a l ly  detected by the 
m x t e r s  i1 the f l r s t  poup of t e s t s  mnde i n  the FPLi from 12-16 July 1959, 
In the fo-enoon, which showed an LC50 of 1.e C/; DDT confirmed l a t e r  by the 
LC50 of 2 , 6 $ ~  DDT obtaaned from the second group of t e s t s ,  19-22 July 1959, 
made an t t e  sane mea. I n  the ,afternoon. :Is0 the presence of vanab le  
numbers ol survivors on exposure t o  47; DDT concentration was repeatedly 
observed ,n the above groups of tes t s .  I n  these te9ts  the number of 



--. pnaroensls t h a t  su-rived exposure t o  4;: DDT concentrat ion r a s  54 out  
of a t o t a l  of 534 mosqu~.tos exposed t o  th ls  concentrat ion f o r  one hour. 
I n  thc  above t e s t s ,  complete hll by e,vpcsure t o  45  DDT concentrat ion 
was ocly  observed I n  5 replicates out  of 31. Cven w ~ t h  prolonged ex- 
posure t o  4,: there  were tvo s w i v o r s  out of 158 mosqultos exposed t o  
t-as concentration. 3 e s u l t s  of t e s t s  mnde 11-1 September a l s o  confxmed 
the  above flndlngs. 

The volues of IE50 f o r  DDT obtaxned l m t i a l l y  from the  ? l e l d  
Tralning -'sea by the  i m l t e r s  from 12 J u l y  - 12 d u , ~ s t  1959 a d  l a t e r ,  
rppeared much hlgher than those obtained from Tlarg l o c a l i t y  I n  1957-1958 
znd those whlch were obtslncd more recen t ly  i n  June 1959 by o the r  morkers, 
a s  m l l  be mentioned l a t e r .  .Lf ter  the  DET high to lerance  was noted i n  . ~ h n o e n s l s  p o p u l a t ~ o n  of the  _'TI, a switch over t o  t e s t s  ~ t s  suscept- 
l b i l a t y  t o  Die ldr ln  deemed necessasy a d  the r e s u l t s  initially obtmned 
about the  end of Ju ly  m d  l a t e r  i n  -.u.ugust 1959, lndlca ted  t h a t  t h e  ku&est 
cohcentrat lon to le ra ted  was 1.6:; Dleldr in  (see Table 4 - page 12). 

The t o t a l  number of mosqutos t h a t  survived vaxlous exposures 
t o  t h s  concentrat ion wzs invariably h g h ,  86/115 on one hour exposme, 
27/45 on tw hours exposure, 35/69 on t h r e e  hours, 27/75 on s i x  hours and 
64/144 on 24 hours exposure. -%en Dleldr ln  mpregnated paper became 
ava i l ab le  about t h e  epd of B u s s t  1959, i t  7xas found t h a t  the  same pop- 
u l a t i o n  of A. phazoens~s  I n  the  F le ld  T r a ~ r u n g  b e a ,  to le ra ted  the  standard 
and even prolonged exposures t o  tkus  c ~ n c e n t r a t i o n  t o  the ex ten t  t h a t  the  
number of  survivors w a s  76/96 on one hour exposure and 23/55 on 24 hours 
exposure. Thls a b n o m l l y  h g h  to lerance  t o  D w l d r l n  was also-demonatrated 
by f a l l u r e  of any concentrat ion of Die ldr in ,  ~ n c l u d l n g  the  h g h e s t ,  @, t o  
Give a complete la11 i n  any r e p l i c g t e s  on one &our o r  24 hours exposures. 

In f a c t  mortality a t  4$ Dleldr ln  concen%ration d i d  not  exceed 35:; 
on one hour exposure and 71.4:; on 24 hours exposure. The average m o r t a h t y  
obtained on one hour exposure tb  @ Dieldr in  concentrat ion was 19.1% 
(corrected).  The LC50 of Dlc ldr in  must be much hlgher than 4$, On s i x  
l i o ~ r s  exposure, a r e g e s s i o n  l l n e  coulr! be d r a m  from which an LC50 of 
1.25$ Dxeldrin oould be estimated g r a p h ~ c d l y .  The only avsulable record 
on t h e  value of LC50 f o r  A. phmoensis  i n  Zgypt rvas o.oT,'; - 0.1%< Dleldr ln  
*oh mas obtalned by prevxous vrmkers from IIag l o c a l i t y  m 1957 (by the  
3 u s n n e  and Bash techr~ique).  Ir" the bbove value 1s taken ss base-llne, tk-e 
h q h e s t  concentrat lon to le ra ted  xn the  present  inves t iga t ion  t~oould be 30-57 
tlmes the  value of the previous LC50. 3 u t  then a questron may a r l s c  why 
selection was nach delayed I n  1-3s: m l z l l s t  insecticidal pressure crea ted  bJ- 
t h e  a g i c u l t u x d  pes t  con t ro l  was on the  scene the re  long before 1957. 

On the  o ther  hand, by p l o t t i n g  m o r t a l ~ t y  dos3ge curve on logax i tPdc i .  
p r o b a b i l i t y  q a p h  paper, no s t r a i g h t  l l n e  couzd be created. There vras In- 
creasing response I n  morta l i txes  o b t n n e d  ~ 6 t h  lower concentrations, O 05:~ 
md 0.2c; Dle ld r in ,  &vmg a r l s i n g  curve of mor ta l i ty ,  but  m o r t a l i t i e s  t e ~ d c d  
t o  l e v e l  off a f t e r  o.% concentratlon. Thxs may suggest heterogenity of t G r  
p o p d a t l o n  a d  subsequently the  presence of the  gene of resistance i n  
A, ~ h a r o e n s l s  population tes ted  I n  the  Yield Tra imng  s e a .  
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The r e s l s t m c e  l e v e l  of A. phzrocnzlo t o  D l e l d r m  m the  h e l d  Tram- 
i n g  ,flea rcrnalned a l ~ o s t  %bout the sna-e throughout the  rrhoze perzod of 
~ r tves t lgz t lon ,  

Tlarg i s  z l o c d i t y  s l t u a t e d  about 25 lon. c a s t  of Care, rphlch 
has been subject  t o  r c p e ~ t e d  t e s t l n g  by prevlous workers i n  1957, 1958 
and 1959, as has been already advanced. Tes ts  made by t h e  mrl ters  i n  
iFmg mere s t a r t e d  on tllc 26 Lu,wst 1959 and continued u n t i l  19 October. 
:Iosqultos were col lec ted  frorll almost the s m e  s i t e s  from mhch  p a s t  co l l -  
ec t ions  mere made. 

Land 1s u t l l l z e d  I n  mxed crop m d  vegetable c u l t l v a t l o n  ssmiiax 
t o  t h a t  of the  l?J!:i m Giza Frovlnce but more rxce  1s c ~ l t l v a t e d  I n  EIarg, 
hence A. phazoensls appcjss I n  r e l a t i v e l y  nuch higher densi ty .  Concerrung 
prevlous x n s e c t l c ~ d a l  t reatment,  r l c e  occupses I n  some p a r t s  about 1/4 - 
l / 3  of the  c u l t l v r t o d  a r e a  c~ld no genera l  house spraymg has been under- 
t3k.kon m the  w e a ,  only p ? x t i z l  spraying w a s  applied l n  195e t o  a few 
pr iva te  houses aso~snd t h e  s l t e s  of mosqulto collection. Lam;rcldlflg has 
been g e i l e r d l y  lppl ied  73ut not very  regu la r ly ,  n t h  556 DDT m Ulesel  o i l .  
The agricultural pes t  con t ro l ,  a s  I n  t h e  case of the  F ie ld  Traxmng d e n ,  
depended on t h e  chlorinated hydrocarbon ~ n s e c t i c i d e s ,  bu t  t h e  cholce of  
the  l n s e c t i c l d e  v a l e s  according t o  owner experience. I n  some faxms 
"cotton dust1 '  has been used f o r  t h e  last t en  years and 1s st111 preferred  
nhile m o ther  f a n s  i t  was replaced by Toxaphene three  y e x s  ago, 

Fiesults o b t a ~ n e d  from t e s t s  made by the  wrvrzters m E'iarg are shown 
I n  Table (4)  lnd lca t ing  t h a t  t h e  sane phenomenon of DDT h izh  t tdlermce re-  
presented by the  LC50 l e v e l  of ?:-2.5$ D I P ,  a l s o  e x l s t s  i n  111ag l o c a l l t y  
simllar t o  &at has been noted I n  the  Fle ld  Tralnlng Area. Also here  the  
hlg-hest concentrat lon t o l e r a t e d  mas 49 DDT as indicated  by t h e  t o t a l  number 
of mosguitos that survived t h i s  concentratlon, 65 out of  636 mosqu3tos 
exposed. It was noted hoxever t h a t  I n  the s e r l e s  of t e s t s  made between 
26 _",ugust and 12 September, complete lull on 4; concentrat lon was observed 
I n  two r e p l l c a t e s  out  of e ~ g h t  t rh l l s t  i n  the  second s e r l e s  of  t e s t s  made 
jetween 22 m d  29 September, there  mas h l ~ h e r  lnll on the &A, t h e  number 
of r e p l l c a t e s  xnzh lCK.3;; mortrtllty bein: seven out  of 22. 

On t h e  o ther  hand, resistance t o  D l e l d r m  w a s  demonstrated a l so  
i n  tlus l o c a l i t y .  A s  I n  t h e  case of t h e  3 e l d  T r a l u n g  liirea, there  were 
m a n y  survivors on t h e  BJ Dleldr ln  col?centratlon. The hlghes t  morta l i ty ,  
v~hlch occured by exposure t o  4,. Dleldr ln  concentrat lon a n  one hour exposure, 
mas 2 6 . ~ 6  v h i l e  on 24 hours exposure the  hlghest  mor ta l i ty  was 76,5$ at t h e  
same conoentratlon. Thls very low l u l l  obtmned w l t h  the  lnghes t  concen- 
t r a t l o n  of Dle ldr ln  was m a l n t ~ n e d  a l l  through the  t e s t l n g  period as 
lndrcated  by the mortal-lty o b t a n e d  a t  t h e  ond of the season, 16.5% on 
one hour exposure. 



::?$'l!E-~ech-2/34 

page 14 

QU+&U"uIi PROVINCE 

Qualub~a Provlnce represellts the  southern-most pa r t  of t h e  Nl le  
h l t a .  T h f s  provlnce was suggested t o  the  Government by O r .  i'1.i;. Farld,  
7en110r T O  Seglonal  FIalarla I d n s e r .  f o r  a  p l o t  p ro jec t  t o  be s t a r t e d  i n  
1960. Hence t h e  s u s c e p t l b l l l t y  o f & ,  p h w o e n s ~ s  i n  t h i s  provlnce a t  
present ,  p r i o r  s p r a p n g ,  deemed ~ m ~ o r t a n t ,  

In add l t ion  t o  !@g l o c a h t y ,  -dach 1s s i t u a t e d  fn t h e  south- 
easterr4 end of the  m a l u b l a  Psovlme, th ree  l o c a l l t l e s ,  Shebzn E l  Kanater, 
%&,a; bad the  Barrage8 were selected t o  $1ve a complete representation 
'3: tHe area, Tes tmg s t a t e d  by the  Tralnlng Centre about the  27 September 
lC59, 

Shebln E l  Kanater l o c a l l t y  1s s l t u a t e d  40 ka. north-east  oc Calro 
I n  t h e  Qualubla Provlnce. a f t e r  a short  p r e l i m n a r y  survey, two fexms were 
se lec ted  f o r  mooqulto capture or. the  o u t s b r t s  of the  l o c a l l t y  and l a t e r  a 
t h l r d  f a x m  was added. Accordmg t o  infornat ion gathered from l o c a l  inhab- 
l t a n t s ,  the  a r e a  has no t  undergone any- house spraying. The chermcal con t ro l  
of agricultural p e s t s  1s commonly practised f o r  the  con t ro l  of the  co t ton  
leaf worm, Prodenla l l t u r a .  Toxaphene has been m use f o r  the  last two 
years  replacing "cotton dust"  vlixch was c o m o ~ l y  used f o r  f l v e  yeass prev- 
xously. The use of "cotton dust"  i s  now restricted t o  vegetables. 

I n  Shebln 21 Kmater  area,  slmllw t o  1-arg and the Fle ld  Trainxng 
Ji.ea, mxed crop c u l t x v a t ~ o n  1s observed but  cot ton outnumbers r i c e  c u l t i v a t l o r ~ ,  

3esu l t s  of s u s c e p t l b l l l t y  t e s t s  made I n  t h l s  l o c a l ~ t y  a re  given l a  
?able (6) below. 

T:BE ( 6 )  Smunaqr of r e s u l t s  o_f DDT s u ~ c e p t i b 1 I 1 t g  t e s t s  of Shebin E l  Kanater 
Area, Qualubia F r o v ~ n c e ,  27 3 a e m b e r  - 12  October 1957. - 

I 0.55 1 17; 1 25 1 46 1 con t ro l  u 5 0  
graph ' 
~ c a l j v  ' 

I 

- 
i 

I 

2.5 1 
I 
I 

i 
-1 

- i ------- 
1 2  r e p l l c a t e s  13 r e p l l c a t e s  I3 r e p l i c a t e s  

7--i--"l i 
D 

3 

If 
c t .  

1.2 

T 

246 

T D T D I $ M  

I 
I 

1 i 1 

c t .  c t .  c t .  1 

I 
Temperaiure R a g e  : 25.8 - 29.Y0c 

c t .  

65.6 



9s  shorm 111 Table ( 6 ) ,  the  high LC50 lndrca tes  a h ~ g h  l e v e l  of 
tolerance s l r n l ~ x  to t h a t  previously obtalsed a t  t h e  Tle ld  Tralnlng Area 
azd Yarg. The 4, DDT concentration f a l l e d  t o  Q v e  complete la11 I n  11 
r e p l l c a t e s  out  of 13 r e p l l c a t e s  I n  ivhlch 233 n o s q u t o s  were exposed t o  
t h i s  concentratlon. Gn the  othnr hand, the  number of rosqul tos  survxvlng 
exposure t o  concentrat lon of 4:; v a n e d  g r e a t l y  from one mosquto I n  a 
batch of 20 t o  as m a y  as s l x  m s q u l t o s  I n  a batch of 17. Llkemse,  m t h  
the  2$ DDT concentrat lon,  morta lx t les  a l s o  v a n e d  g r e a t l y  from 5.3$ t o  
6G.7"j.. 

I n  some batches, v h l e  a very low lull was obtmned by the  % 
concentrat lon,  a high o r  complete kill was produce& by 4$ concentratxon. 
l'he reasons f o r  such v a r l a t l o n s  could not  be properly understood a t  present ,  
but  may however suggest the  heterogenlty of the  po&atlon. 

l h t h  D l e l d r m ,  on the  o the r  hand, on one b u r  exposure, 49 mosq- 
u l t o s  out  of 54 survlved t h e  highest concentrat lon,  46. See Table (15). 

Quaha is s i tua ted  I n  the  c e n t r a l  paxt  of the  Qualubla Provmce, 
a t  a d ~ s t a n c e  of about 28  b, north of Caxro. 

Land u t l l l z a t l o n  1s s ~ m l a r  t o  t h a t  of Shebin E l  ICanater, being 
c h a r a c t e r l s t l c  of areas  near c l t z e s  m t h  nuxed crop c u l t l v a t i o n  and some 
vegetables n t h  patchy r l c e  cu l t lva t ion ,  From the  farms where rnosquitos 
vere  obtmned,  the  acreage 1s u t i l l z e d  as follorrrs : 25 acres  r l c e ,  30 acres  
cot ton,  25 acres  malze and 25 acres  vegetables and clover,  

The chemrcal con t ro l  of a g l c u l t u r a l  p e s t s  1s based on the  use of 
"co t tos  dus t "  up t o  1958 when Toxaphene was a l s o  mtroduced and 1s st111 m 
use up t o  the present.  DDT spraylng was only applled on a l l m t e d  scale.  
- ~ n  l n d u s t r l a l  f ac to ry ,  from which some of the  mosqultos t e s t e d  were c o l l -  
ected,  a c c o r d ~ n g  t o  l o c a l  mfornat lon,  had been DEP sprayed durxrg the  last 
two y e m s  a3ld l a t e l y  I n  ~wyust 1959 v l t h  5$ water-saspenslon f o r w a t l o n .  
It 1s said that spraying vas improperly ca r r l ed  out. 

S m l m y  o f  r e s u l t s  of s u s c e p t l b l l l t y  t e s t s  of @aha Area, a r e  
iflven below I n  Table (7)-  

P B X  (7 )  Sunrmasy of r e s u l t s  of s u s c e p t z b l l l t y  t e s t s  of Quaha Area, 
2_7eptember - 14 October 1959. 
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7rom the above data ~t appelrs that  the lX50 1 s  almost of the 
same level  as  that  obtaaned from the FTA, ;Targ and Shebln E l  Emater 
l o c d ~ t r e s  of the same povlnce.  i:g?xn here, amongst mosqutos bxpohred 
there were survrvors m O;;; DDT concentratlon m a l l  replicates, amounting 
-to 11 mosqmtos out o f  the t o t a l  of 113 exposed. 

Exposure f o r  one hour to  44 Dleldrxn gave also here very low lall, 
37 mos~uxtos s m v e d  out of 40 exposed to t h l s  concentratlon f o r  one hour. 
See Table (15). 

The Baxrages are  a lso known as  Irmater Z 1  IChalrla and 1s sl tuated 
I n  the western slde of t:?e ko lub la  Frovxnce a t  a d l s tmce  of about 25 km. 
north-vest of Calro. The collection o f  A. pharoensls was obtalhed from 
Gozerlt El Shelr. 

Land l a  u t l l l zed  by a rmxtl~-ee of agrxculture m the cul t lvat lon of 
barley and also there IS an expermental f m t  statlon. ITo rrlce 1s cultivated 
I n  t h l s  mea  and the maln breedlng p l x e s  me seepage from the Nxle during 
flooC! tlme, coverxng about 1.5 acres, The seepage usually dlsappeass about 
the end of Spetember a f t e r  tke fflooa subsides. Bo house spraying has ever 
been done, only la rv lc~dxng was m l n t a n e d  before 1957. ?'OF ag r~cu l tu ra l  
pest  control, the 1;hnlstry of  1e;rlculture used vax~pus lnsectlcrdev f o r  ex- 
per~mental  purposes, but detaaled ~nfo raa t ion  IS s t i l l  t o  be oonplcted. 

S m m y  of r e su l t s  of suscept lbl l l ty  tests-caxrxed out m t h l s  
asea are glven below m Table (8).  

Ti"3I.8 ( 8 )  Smuary of r e su l t s  o f  suscept lbl l l tg  t e s t s  of B?nsges b e a ,  - 
20 Segtember and l,'j'=ZO Octobcr 1959 - 



From the  aaove da ta ,  the  TC50 obtalnecl from Barrage population 
seemed t o  be more than 2 , ~  DDT concentratlon. agaln  here,  ~ ~ o s q m t o s  t e s ted  
exhibited q u i e  a good. t o l e r a ~ c e  t o  lower dosage o,' t ne  xnsectlclde a s  In- 
b c a t c d  b y  the  very l c v  o r  no m o r t d l t y  observed with the  0.5;; md 1,~ con- 
ccn t r s t lons .  ' b t b  25 =omzc=tratlon, m o r k a l ~ t l e s  var ied  from 15 t o  4730 ancl 
m t h  47; concentratlon there  vere survivors i n  a l l  three  batches t e s t e d ,  
mounting t o  4 out of a t o t a l  of 55 exposed. Also here the  4% Dleldr in  
concentrat ion faxled  t o  r ive  hlgh k i l l ,  38 mosquitos survived one hour 
exposure t o  t h i s  corlcentration out of the  40 mosqmtos exposed. See 
Table (15). 

The lfunoufla Frovlnce i s  s i t u a t e d  1n the  south-western gaxt of 
the  Delta, almost p a r a l l e l  t o  S h a r h a  Province. This axea i s  well  reputed 
f o r  cotton and. maize cu l t lva t lon ,  wlth some vegetable gromng also. Rice 
cul t lva txon here  1 s  patchy. The informatzon i s  not y e t  complete as regards 
p r e n o u s  l n s e c t i c l d a l  treatment but  probably the  sane chemical con t ro l  of 
agricultural pes t s  1s observed a s  i n  the  localities of t h e  Walubia  Province. 

Unfortunately, tesCxng f o r  s u s c e p t l b l k t y  ~n t h i s  province could not  
be s taxted  until the  mlddle of October. The dens i ty  of mosgultbs therefore  
was found t o  be very low and consequently only a few replicates could be made. 
Summary of t h e  r e s u l t s  obtained i s  given below UI Table (9). 

T!-!3LE ( 9 )  Summary of r e s u l t s  of DDT suscep t iba l l ty  t e s t s  of Ashrnoun - luhulouf 

z e a  - Efur~oufia Province, 14  - 21 October 1959. 
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No vallcl conclusions can be d ram for the susceptibility l eve l  of 
,L. pharoensls m hlunoufia Provlnce from such llmlted observations. Pendlvlc 
far ther  ~nves t lga t lons ,  l t  caq be suggested t h a t  the value of the LC50 m 
t h s  area 1s more than 2$ CDT con cent rat lo^, about slmlar to  that observed 
I n  the Field 'i"ra1nmg Area and Cbalubla Provlnce. Irl the only batch of 18 
mosq?lltos exposed to 4$ Dieldrin concentrat~on 17 moso_ultos survived, See 
Table (15), 

D r .  F. Abdd 'dzhab from the Endemlc Dlseases Department of the 
l h n l s t r y  of Publlc Health, on t r q n i n g  a s s l p e n t  t o  The Keglonal Tralning 
Centre, was gxven charge of'susceptlbxfity testzng a t  two 1oca lx t l e s .m  
t h l s  province, under the  scpervlslon of ,  and af te r  completion of hxs tramnxng 
a t h ,  the Ilrst miter. Shaslua Provlnce represents the eastern slde of the 

Nfle Delta, north-east of malubla  Pravlnce. The f l r s t  axea selected fo r  
tes t ing  occurs mound Zagazlg, the mmn to& of the pravlnce,, and another 
looal i ty ,  Tal-El-Keblr, further north-east, mas added la te r ;  

Bccordlpg t o  information collected by D r .  F. Abdul lfahab, land 1s 
u t l l i zed  In mxed crop c u l t l ~ a t l o n ~  malnly cotton and other crops, Plce 
IS c u l t ~ v a t e d  I n  not more than 55 of the t o t e l  acrewe of 3,890 out of the 
f ive  local l txes ,  Neither howe spraylnc o r  larviciding has been nndertaksn 
I n  the areas from wkuch mosg5.tos wera collected. The control of a . @ ~ c d t u r d  
pests depended m n l y  on the use of ' 'cotton dust" f ron 1953 to  1955 but slnce 
1956 up t o  the prasent time, "cotton dust" has been mdely replaced, by Tox- 
spllene, The l a t t e r ,  I n  some l o c a l ~ ~ ~ e s ,  was mixed m t h  Llndane m an emulsloq 
form as was ~entxoned ear l le r .  T're seasor, of mass dustmg or mass sprayxng 
agalnst the cotton pests 1s malnly June-,-u,mc~t asamst  the cotton leaf  worm 
and cotton b o l l  vorms, a t  fortnlgktly mte rva l s ,  A, pharoensls was o b t a n  
able I n  appreciable denslty nos t l r  fro@ f a r m s  % n t h  r l c e  cult lvatlon. 
Sumrna~y ol" r ~ s L , s  of tc?L,i.lg 15 2 L ~ ~ _ .  ~ L - - " Y .  2:: Tz3.iil (10). ' 

TABU (10) Summary o f  r e sd l t s  of DDT Susceptlbll l ty Tests 'of Zegazlg 

Area, 7 - 14 October, 1959. 



From the above data ,  the LC50 of 2,15712 3DT concentrst lon ~ n c l l c ~ t e s  
a l so  a high to lerance  being present  I n  tne  l o c a h t l e s  t e s ted  around Zwazlg  
twon. In tkzs  a e a ,  t o o p  tne re  vere s ~ z v l v o r s  only In tmo rep l rca tes  out  
'3f nine r e p l l c a t e e  exposed t o  4-  DDT concentretz<?. 'T5e t o t a l  nuniser of 
~1~9squulto.u wh~ch so.ml.red t k r s  coment ra t lon  ~ i a s  171 out  of 182 exposed. 
'.here zas a l s o  a ~ l d e  rarr;c of vizrratzon on mos~u~ustoo on 2 concentration 
from 16.6: t o  54.q.. There vere also here survivors on T ) ~ e l d r l n ,  about 
121 n o s q ~ l t o s  out of 127 e q o s e d  t o  t h i s  c o ~ c e n t r a t i o n  f o r  one how. 

This locality occms et the  xosth-eastern p a r t  of the  S h a r h a  
Province. .'iccordmng t o  ~ ~ f o r m a t l o n  gatberea by D r .  7. Lbdul -!ahab, vho 
was responsible f o r  testln;; the s u s c e g t l b l l l t y  also I n  t h l s  area ,  land I n  the  
v lcxni ty  of the  f m m  from ~ k i c h  mosqu~ul",o collections were made zs utllxzed 
as follows : 25 macros r i c e ,  25 acres  co t ton  and 15  acres  mxed crops, 
This probably app l l es  t o  nos t  of the  a rea  of Tal El P ~ e o i r .  ' 

Chenical pest  conkrol of w l c u l t u r a l  pes t s  mth "cottofl kust" 
rvhlch vas used at  a r a t e  of 4 1%. per acre ,  1s about half  the  amowt usual ly  
applied I n  o ther  local i t r tes  uslng the  same mxture .  It was used u n t l l  1959 
when Toxaphene substituted ' 'cotton dust". House sprgpng mas only done m 
1957 mth 576 EDT J.rater-suspenslon. The znhabltants at present throw "cotton 
dust"  on malls, beds and f loors .  S.ummasy of r e s u l t s  obtained from t h s  a r c c  
IS S v e n  belom I n  Table (11). 

TY3L;E (11) Summasy oT DDT Svscep t lb i l l ty  Tests of Tal  F1 I k b i r  Area 

20 - 26 October 1959 



The LC50 value obtalned f o r  D3T f r o n  thls area  l l k e m s e  xndlcates 
the presence of DDT tolerance but  of a relatively lower l eve l .  Ailso m ~ s q ~ ~ i  ; , f i r  

cxposed 'a 476 DDT concentxntlon f o r  one hour irere l u l l e d .  Botmthstcmdln,r 
t'ne p o s s l b ~ l l t y  of a lower tolerance due t o  reduced a g r i c u l t u r a l  p e s t  cont=.o- 
tovards the  end oi' the  season, l t  m y  be a lso  reasonable t o  suggest t h a t  
m o c q ~ c r  lo y ~ p d . ~ : A . , L i  iri. :-, u u r i t -  d;,, LC t;ld+ ~f 3 L A X ~ T  rrirjd~, tfas noi  exposed 
t o  e x t e n s ~ v e  a g c ~ c u l t u r a l  ehemlcal control  f o r  cot ton c u l t ~ v a t i o n  xn t h l s  
a rea  1 s  compWatluely l im-ted .  Llsc  the t r e a t r e n t  h l s t o r y  obtained from 
the q e a  ~ n c h c a t e s  thab the  xn-troducclon of chlorinated hydrocaxbon ~ n s e c t -  
l c ldes  t o  a g r i c u l t m e  f l v e  years ago and the  dose per ac re ,  was much lower 
than what Eae shorm from other  aseas. Cotton dus t ,  here ,  Was almost always 
malntalned a t  4 ke, per acre,  compvxed w l C h  8-10 kg. per acre  I n  other axeas. 

I n  regasd t o  Dieldrin, on 1,he other hand, 123 mosqultos exposed t o  
the  k g h e s t  concentration, 4 gave r mor-~a l l ty  of 31.6$ which 1s hlgher tha*? 
t h a t  mhlch has been o'otamed frm oiher  areas ,  See Table (15), 

Dr. Nab11 Taka liasr,  on t r a ~ n l n g  assignment t o  the  P a l r u n g  Centre 
from the  Cndemc Dlseases Department, _from 15 September, 1959, 

Kafr E l  Shelkh Provlnce occupAes the  f a r t h e s t  mld-nocrthern pas t  o f  
the Nlle Delta. The m a n  town of t h ~ s  provlnce 1s ca l l ed  Y ~ f r  G 1  Shelkh ad, 
according t o  ~ n f o r n a t x ~ ~ n  g a t h e ~ e d  by D r .  Nab11 T a h a  f r o n  the  farms from wlcl-i 
mosqu~.to co l l ec t ions  were nado asound t h ~ s  m a n  to rn ,  land 1s u t l l l z e d  In t h -  

, ~ o q l ~  of rice, cot ton and other  crops I n  -the r a t l o  1 : 1 : 1. 

KO house spraying o r  l a r v l c ~ d l n g  has been made I n  places of mosqu~.t,o 
co l l ec t ions ,  "Cotton dust" was ~ o ~ ~ ~ o n l y  used from 1952 t o  1955, then  as 
substituted by 6@ Toxaphene emu7-slf~dole concentrote d l lu ted  tnentjr tlmes 
of ~ t s  s t reng th  and spraged at a r a t e  of 4 Pe, Lo XI acre a t  In te rva l s  of 
15 days f o r  about 5 o r  6 t l n e s  each season. The area was aaid t o  have been 
exposed t o  DLii sprqylng 111 i g ~ C .  d u b a x g  01 r e s u l t s  o'otalned from 
t h l s  e e a  1s giver below m Table (12). 

TLhBX (12) Summary of JIB? Suscept lb lhCg Tests  of Xafr 21 Shelkh Area, 

-14 Qctober 1 9 2  -- 

..- I 
I j i _ I J _ i F ' 4 i .  1 con t ro l  - - ( WSC 



The value of tile LC50, F u  33T, 1s es t lna ted  graphlcal iy  from n 
reyress lon l l n e  passlng the h1,hest three concentrations, l$, 27; and 4~, 
t r ~ a t l n :  t l e  low m o r t ~ l l t y  oil 0.5;s ns odd, It has been noted however, 

morta l l t ses  ootslned m t h  O.5:'7, l',- and 2$? appear t o  form almost a 
- t r a g h t  l l n e  from '7filcl1 an LC50 v d u e  of %.7p could be o b t a n e d  by 
?::trapolatlon, ~'endlng i u r i h e r  an;iysia, th lc  p l  obdbly suggests tlic 
presence oi' tno p o p l a t l o n s .  

Gut of rune r e p l l c z t e s  exposed t o  47, D3T concentratlon, the re  
mere 4 r e p l l c e t e s  only ginrlg a conplcte k l l l .  The t o t a l  number of mosq- 
m t o s  t h a t  survlved t h l s  concentratlon lras 7 out of 196. 

'i?lls locality 1s s l t u a t e d  15 km. south of l k h a l l a  21 IZoubra and 
was se lec ted  f o r  t e s t l n g  following f r u x t l e s s  extensive search f o r  mosqmtos 
wound Thhalla 21 ICoubra. 

Yccordlng t o  lnformatlon collected by D r .  B. Tzha, nho a l s o  took 
charge of t e s t l n g  In t h l s  a rea ,  uncler the supervlslon of the  flrst wr i t e r ,  
about 3,000 acres  constitute the cultivated lznd around f i v e  farms from .;rkch 
m s q m t o s  =ere col lec ted ,  Lmd 1s u t l l i z e d  I n  r l c e ,  cot ton a d  other crops 
a t  a r a t l o  of 1 : 1 r 1. The a rea  ~ s e d  t tcot ton dust" only In 1955 - 1957 
but no other  chermcals vere used before t h a t  txme. horn  1958, Toxaphene 
d s o  came t o  the sceqe here,  replacing "cotton dust" whihlch 1s not now used, 

2To house spraying or  l a rv lc ld lng  has ever been done I n  t h l s  area.  
Summary of r e s u l t s  obt;a;~ncd rrom t h l s  Jsea are S v e n  below I n  Table (13). 

fI7 L- BLE (13) - Summary of S u s c c p t ~ b l i l a T e s t s  - ------ of Shabslur, Gharabla P r o v l n c ~  

21 - 25 October 1 @ -----. - - ----.- 222 



LC50 obtained from Shabshlr 1s simler t o  the LC50 levels  
obtalned from cotton planting meas. On the other hand, mosqu~tos that 
s.xvl~red exposure t o  4; Dieldrlil r ~ r e  a->out 76 out of 77 mosqultos exposed 
?re this eoncentration fo r  one hour. 

The 3 e h e l ~ a  Provlnce occupies the faxthest north-riiestern sectlon 
of the Nile,Delta. Its man  t o m  i s  Damaahour. Around thxs locality, 
to  the west, l i e s  Tk.,e E(bazzan Lmd Zeform estate ,  about 18,000. acres, Nhero 
susceptlb.blllty t e s t s  were c a r l e d  out l n  some vll lages.  Land 1s u t l l l s ed  
I n  the cul t lvat lon of vz.rlous crops, oE mbch r i c e  1s  the maln crop, as per 
the follorrlng r a t i o ,  r l c c  112 r cattlon l/j 2 maxze and other 116. It 
m a s  reported that  r l c e  cv~l t lvat lcn often extends to  213 of the acreage. 
The follormng 1s the ~nfomatxon  &ithered i n  connection % n t h  the agrlcul- 
tural pest control. 

I954 - C0';ton Dust 
1955 - Gammexme - Cotton Dust 
1956-57 - Gamme;@~~o 

(July - August) 
(aprll - nky) 
(JIII~ - :iwst ) - Kay) - Toxaphene .and 

, Xlcatln jorgano-phosphate ) ( ~ u l y  - iugust) 

i95 8 - Gmiexane (April - ?ahy) 
- Toxaphene, 

DDT & Lindane  me - , ' u p s t )  
& Ekatln 

195 9 - Toxaohtne, DDT emulsion 
E k ~ t l n  wid (lLprll - !~ugust; j 
luldrln 

In  addxtlon t o  thc above, the =en has also been subject to  var,a'J': 
z n , - r t i c l i 1 ~ 1  h n s e  sTraTt7rlng. BIIC spra.~png w a s  applied I n  houses of some 
v l l lages ,  dillst DDT mas us+& in another group of vil lages.  

The two groups m?-ere s~ rzyed  aaout 2 months ago. Inforinatlon on 
prevlous house spraying iiidlcatcd th i  the s e a  mas spr9-ye& m t h  BXC s1nc2 
1957. Thls ys&r DDT ~ r ~ s  ~ r . t ; r o d ? ~ t d  for  iihe fx r s t  tlnc! m some'vlllages, 

l+el~olmrn/ tcs:s ca r r lx l  out dovered mos~mtos  collected from 
unsprayed v l l lazes  very close t o  thc s2sqrect -sea sltuated about 2-3 Im. 
2uay and also on mosqutos co;lecceJ. from ,v~Llages sprnyttd snth BHC 8b:baut 
R rseeks ago and from vlll+z,-s s;rayed 7~1th DDT &bout the sane tlme. 

S,vnmasy of the res71lxs ohtalned from suscept lbl l l ty  tes t lng  I n  
th-is area m e  Liven belovi 1-n T c ~ l e  ( ~ 1 ) .  



1 (14) S t u m a m  of r e s u l t s  of 30T  Susceg t ib l l i ty  Tes ta  of i ; h a . *  

Land Reform . ree, 6-26 0 c t o b ~ ~ -  ----- 

Generally the  LV50 value obtalned from The IChazzan Land Reform 
lirea 1s much lower than t h a t  obtmned from other  l o c a l l t l e s .  Land u t i l -  
l a a t i o n  1 s  markedly d ~ f f e r e r i t  from t h a t  of other l o c a l l t l e s  tes ted .  
1ihdzza.n Land Seform Area i s  characterized by extensive r l c e  cultxvatlon. 
1s was mentioned e a r h e r ,  r l c e  does x~o t  usual ly  receive  any ~ n s e c t i c i d d  
treatment but  the  extedslve a g r ~ c u l t u r d  pes t  control  i s  p r ~ n c l p a l l y  d l r -  
ected tonaxds cot ton and other crops f o r  combat t~nq the  cot ton leaf worm 
and co t ton  b o l l  r70rm.  is nnght be expected m an a r e a  of extensive r i c e  
c u l t l v a t r o n  such a s  Khazzan, mosqultos are l e s s  exposed t o  insecticidal 
pressure a s l s l n g  from the  z g x c u l t u r a l  pes t  control .  Nevertheless, t h e  
LC50 value of about 1.327; DDDT lnd lca tes  a slight Increase I n  to lerance  due 
t o  p,artlal exposure t o  agricultural l n s e c t l c r d a l  treatment, 



Yroba'oly i n  m axea of pure r i c e  c l l l t lva t fon o m  d g h t  expect t o  f rnd a 
w c h  lower LC50 value. On the  othe? hand, the  ageicllltura2 treatr ient  
I n  5Tmzzafi Sand aeform seemed t o  have dependcd niuch on 3RC, Toxaphene, 
,;Toape azld, t o  a ce r t a rn  extent ,  on orgaruc phos-hates r a t h e r  than on 
UDT, ..lso home sprapn;  rras made 6 t h  BXC and o-dy DDT s a s  applled 
t L zotton g u s t  (BHC !" CDI) - w ~ 9  ~ n l t l a l l y  used only rn  1954- 
1955. I n  regard t o  t e s t s  d e  mith nosqmtos col lec ted  from the  sprayed 
areas ,  the difference between the LC50 l e q e l  obtaxned from v i l l a g e s  
sprayed m t h  DDT and the  TX50 of those villages sprayed m t b  BHC mas 
negl lmble .  The unsprayed v l l l agea  gave near ly  the same l eve l ,  probably 
because of t h e i r  c lose  proxlrmty t o  t h e  spreyed x e a ,  Due t o  the  shor t  
t ~ m e  rduch has elapsed since the introduction of DDT m house sprayrg, 
probzbly lt has not influenced so far an appreciable Increase m t h e  
tolerance l e v e l  t o  t h s  ~ n s e c t r o l d e .  / A?urther t e s t r n g  would be of m h  
value LI t h s  axea next season. 

A s  r e ~ a r d s  Dleldrrg,  1. pharoensls I n  I%zan Land Beform !sea 
showed rts' r e s ~ s t a n c e  t o  t h l s  lnseo t l c rde  by the  number of plosqutos t h a t  
survived cine hocr errposure t o  &b Dleldrxn concentration, 104 out of t h e  
to-cal of il3 nosqrutos exposed, 

I s m d l l a  IS a:small town of about 50,000 ~ n h a b i t a n t s ,  s l tua ted  
on the  Suez Cmal  about mid-way between Port  Sald and Suez. !kglculture 
i s  qurte patchy a t  the  western s lde  of the town. Ivb~n crops cu l t lva ted  
w e  gdoundnuts, s e s m e ,  m a z e  and vegetables,  m t h  some f r u t  t rees.  
ITelther cot ton nor r i c e  IS cu l t lva ted  1n t h s  area. The use of shlor-  
rnated hydrocarbon l n s e c t l c l a p s  for  the  con t ro l  o i  crop pes t s  1s not  
commonly practleed. 011 the  other hmd,  from rnformatlon col lec ted  by 
t h e  second w r l t e r ,  house sprayrng mas applred wxth DDT water suspensron, 
on the  o u t s l u r t s  of the  town 1n 1958 and, durlng tbs y e a ,  311C watcr- 
suspensron w a s  applled t n c e  ~ n s t e a d .  UDT f o g g x n ~ ,  operated by T l fa ,  
1s f reguent lg  used i n  the  to^. Lasvicidlng 1s a l s o  appiled t o  swanps 
mth Diesel  0x1 t o  r rh~ch  DDT vas a&ded recent ly .  Fron personal lnform- 
a t l o n  i t  IS noted that the  s e a  recelved rntensrve DIlC spraylng by the  
S r l t l s h  troops about five yeass ago, f o r  the  pmpose of f l y  control.  

Trne d ~ d  n e t  a l lox  ;or in tens ive  s u s o e p t r b l l l t y  t e s t l ~ g  ' ~ u t  1 
few t e s t s  could be maugwatcd before the  end of October lB9, summa.ra s l  
whlch 1s g v e n  I n  Table $15). 



1 3  S L-L,LE (16) -- of Suscep t ib l l l ty  Tests  of Ismal l la ,  Canal Zone, 

28 - 31 October 1959 

Temperature R a n g e  : 23.3 - 24.6'~ 

From the  above d a t a ,  ~t appears t h a t  DDT tolerance l a  a lso  present  
I n  1,. ph&oensls t e s ted  from Ismallla locality, but  at a slightly lower l e v e l  
tNat what was abserved I n  cot ton plant lng areas. Perhaps t h s  1s due t o  the  
larmted use of DDT I n  the  I smai l l a  axea. 

The number of rnosqutos t h a t  survived exposure t o  4:; DDT concentratlor! 
mas 5 out of 65 mosqultos exposed. On the  other hand, BHC was f requen t ly  
applled the re  probably enhanced selection f o r  Dleldrln,  as noted from nosqu- 
l t o s  whlch survlved exposure to the 4;o concentration of  the ~ n s e c t l c l d e s .  
Sea Table (15) - 28 out of 32 m s q u i t o s  exposed. 



- L>I,Z (15) Smmary of resl2l ts  o b t a ~ n e d  vat11 4;: D ~ e l d r l n  on one hour 

ex-oowre-xln varrous l o c a l r t r e s .  

Local1t.y 
and Date 

No. of 
i e p l l c a t e s  I 4; D r e l d r ~ n  I Control 

Tram ;he a13ove d a t a  I T  anpears t h a t  ;tke h i l h e s t  mortnl l ty  on 4'0 
Dic ld r ln  obtarnea from the  t e n  locaLr t l e s  s l tua ted  I n  d i f f e r e n t  p a t s  of t'?, 
J e l t s ,  rras not I n  excess of 29.35 on one how exposure. 



To complete the  p ic ture  of susceptibility of A. pharoensis I n  
L'oarer Cgypt, reference should be made t o  r e s u l t s  obtalned from otner areas  
hg D r .  11.A2. G a d ,  the ;htomologlst of the Insec t  Control Section & ~ d  of t h e  
Fre-Zradication Survey T e a ,  Ggypt, TJL?, Fie h n d l y  consented t o  quote b ~ s  
r e s u l t s  here, 

I 

RAS EL B-L?, D A f Z T T C  PPOVINCE 

14,15 July 

H I T  GHNliR, DRKiWLIA PROVINCE 

IVIRG, QUALUBIR FROVIBCZ 

Control 
$Id 

7, -~xposure 1.6% DIELDRIN 
period I Survivors Total  

I 

- I n s e c t i c ~ d a l  LC50 DDT ! Date treatmen-k graphically 



1 )  A. pharoensls,, . t h e  t$anc~pal r n d m l a  vector  1 1 1  S m t ,  was looked upon 
:as a specles  susceptible t o  bnth i?3T znd 3ie ld r ln .  7111s w a s  based on 
r e s u l t s  01 cuoccptlblli", t e s t s  srr s a p l e z  o5t-lnod from unny?rayed 10s- 
a l l t y ,  :Tag, near Calro m 1957 - 1958, when the  LC50 f o r  DDT was 0.57; 
0.776, and more recen t ly  I n  June 1959 when an LC50 of 1.6 f o r  DDT was 
obtaxned. The LC50 f o r  J l e l d r ~ n  l n  1958 was 0,0@ - 0,136. 

2) The first ~ n d l c a t l o n  of Dleldrrn ras l s t ance  and Increased DDT to lerance  
n . p h x o e n s l s  w a s  reported by the  vsrlters from t h e l r  suscep t lb i lx ty  In- 
vestlgattlons durrnz 12 July - 1 2  A-~gust 1959 i n  vnsprayed l o c a l l t y  near the  
F ie ld  Tralnlng . sea ,  Glza Frovlnce, Caxro, when l e v e l s  of LC50 as estimated 
grapkical ly  mere 1.G - 2.66 f o r  DDT m d  about 1,2$ Dle ld r ln  on 6 hour ex- 
posure o r  more than L$ D ~ e l d r l n  on 6 hour exposure, 

j) ' h e n  t e s t l n g  was extended &out t h e  end of ~ u g u s t  and. t he  b e g ~ m n g  of 
September 1959 t o  Narg l o c a l l t y ,  A. phasoensls t?ken from the  same s l t e s  
ivhere prevlous records were made, r e s u l t s  were almost p a s a l l e l  t o  those : 
obtalned from the  7TA i n  July  - L.uglst 1959, lnd lca t lng  pronounced res- 
xstance t o  Dle ldr ln  a ~ d  ~ n c k a s e d  tolerance t o  DDT. 

4) It w2s mcomon t o  meet such to lerance  I n  msprayed a reas ,  but  l aves t -  
xga,tlons showed t h a t  fauna I n  the  axeab under lnves t lga t ion  were subject  t o  
vaslous l n s e c t l c l d a l  pressure created by prolonged appl lca t lon of c h l o r l n a t ~ d  
liydrocarbon l n s e c t l c l d e s  f o r  the  control  of agricultural pes t s ,  malnly the  
cot ton l ea f  worm, Prodema, l l t u r s  F, I n  t h ~ s  control  a dus t  rmxture of 25,1 
JIIC (3;. ,prima), 10;t 3DT,  4qb Sulphur and 25ig diluten ' t ,  was commonly used 
from 1950 u,ztll 1956 but  was r e p l ~ e d  l a t e r  by Toxapliene emvlslon whrch 1s 
st111 preferred  I n  most l o c a l l t l e s .  

5 )  The season of the  cbove nenti oned l n s e c t l c l d a l  treatment colncldes i n t ' x  
tne  'oreedln, ud a c t l v l t a  scr,;on of .. -oharocnsxs. 

6) A. pharoensls females ~h vas10us s tages  of blood drges t lon were repeat-  
edly  observed on cot ton m d  H:blscus escoleutus y lan t s  d1xr1ng the  m g h t  bnt  
dxrect  o b s e r v a t ~ o n s  of such resting habit on cotton t r ea ted  pl-mts vas MSL,%,  

7 )  11 country-rrrde s u s c e p t i b l l l t y  surverl lance tiae ~ n a u g m a t c d  l n  October 
1959 coverlng t e n  l o c z l i t l e s  representing 6 provlnoes I n  Lower C m t .  
Resul ts  showed thar;, I n  unsgraycd meas where cotton c u l t l v a t l o n  1 s  prev- 
a l e n t ,  ~ : 3 h a r o e n s ~ s S h a v e  Q h g h  tolerazco t o  DDT, represented by LC50 l e v c l  
of 2 - o concentr-tlon ~ r h l l s t  ~n areas u r ~ t h  rn abundance of r l c e  c u l t l r -  
a t l o n ,  the value of LC53 ifas ~ u c h  lbmcr, of the order of 1.2 - 1.7/0 conceii- 
t ratzon.  



The l a t t e r  f l p e  was a l s o  obtalned from an a r e a  where DDT house 
sp ra j lng  was zpplled once every two months before the  t e s t  was made, a d  s 
s~nular l e v e l  rras e lso  obtalned irom par t  of the  above a r e a  which was sprayed 
wi th  BHC more than once. 

8 )  a well pronounced lnd lca t ibn  o f  Uleldrln resistance l n  d. pharoensrs 
was drawn from tne lar'ge numbers of mosqultos t h a t  survlved the  standard 
exposare t o  440 Dleldr in  concentration I n  a l l  l o c a l ~ t l e s  t e s t e d  I n  Lower 
Egypt. 

9 )  The f o r e ~ o l n g  ressults suggest t h a t  lt 1s unl lkely  t h a t  the Cgypt1a.n 
falmia Cradlcatlon Currpalgn can make Lse of my insectzc ide  of the 
cyclddlem group. The hope now posslbly remalns wlth DDT. 

Hence ~t rs recommended t h a t  f l e l d ,  ep~dermologxcal,  entomolog~cal  
znd s u s c e p t l b l l l t y  lnves t lgat ions  should be i n t e n s l f l e d  In a l a rge  axea m t h  
3DT hlgh tolerance and t o  be sprayed with DET before Egypt starts i ts  a t t ack  
phase. 

10) Investzgatlon 1 s  recominended f o r  the study of the s~g-rufic3nce of 
v a r i a t i o n s  I n  s u s c e p t l b l l l t y  r e s u l t s  vrhlch rmght be obtalned from exposing 
msquz tos  m var lous  s tages  of blood dlgest lon.  

11) A ,wde f o r  Junior workers on s u s c e p t i b l l l t y  t e s t l n g  procedure has been 
prepared, q d  a s s l s t e d  t o  present ~ n v e s t l g a t o r s  xn m n l m z i n g  t h e  natural 
mortality i n  t h e  con t ro l s ,  and ensured sound t es t lng .  

Shawarbg, A . ,  Kamel, Z, (1957) 
Unpublsshed d a t a  of s u s c e p t l b l l l t y  t e s t s ,  llmg l o c s 1 i t y g  C a r o l  UAR. 

Gad, A,LT.. and ICamel. Z. (1958) 

Unpubllshed d a t a  of susceptibility t e s t a ,  I'targ locality, Calro, Urn. 

Gad, +%.)I., (1959) - 
Unpublished d a t a  of s u s c e p t l b l l l t y  t e s t s  of pre-eradlcatlon survey 
T m t ,  UAR. 

:Iada~ay, -4.3,, and Barlow, Fa (1956) -- 
Zffcct  of age, sex  and feedln;: on tk~e s u s c e p t l b l l l t y  of mosqutos 
t o  Insecticides. Ann. Trop. Ked. P m a s i t .  50,438, 

F i f t h  Sumnary of Cases of Insec t i c l d e  Seslstance , WH0/Mal/242 
bVI-10/1nsectlcldes/100 



The mr l t e r s  express t h e i r  s lncere  tlianks t n  H.E. D r .  It. Nassar, 
ihe Cxecutrve l i l n i s t e r  of Irezlth ( ~ g y p t )  TJm, f o r  h s  klnd i n t e r e s t  I n  the  
l m e s t i g a t i o n s  and f o r  the  f x l l i t i e s  which be p rov~ded  t o  The B e p o n a l  
Trainlng Centre f o r  the  country-mde s u s c e p t l b r l l t y  survey. 

Tie wr l t e r s  a l s o  wlsh t o  express t h e l r  thanks t o  D r .  R1.H. Bi tash ,  
t'nc Director-General of tne  Ademlc Dlseases Department; D r ,  W.P. Sobky, 
tke Dmecte-General of ?talasla zradicatxon and a. 'i, Shawsrby, Dlrec$or 
3f the Insect Control S e c t ~ o n ,  l h n l s t r g  of Publlc Bealth,  f a r  the$r kind 
and vduab le  co-operation, 

Tmnks are  due a lao  t o  <he staff of the Irisect Control Laboratories 
f o r  t h e l r  elcome ass is tance  w h c h  w a s  offered throughout the  xpves t igak i~ns ,  





1 November 1959 

Susceptlb111ty Tests  

D r .  A.E. Zahar 
Senlor 'JIIO hdvlser 
P.1r.E.F.C. C a r o .  

These notes  ? r e  intendcd t o  gulde workers engaged m susceptibility 
~ n v e s t l g a t l o n s  t o  the  d e t a d e d  procedure t h a t  should be followed t o  ellminato 

~miatural m o r t a l ~ t l e s  t h a t  m g h t  occur In exposed nosauitos o r  i n  the  controls .  
?he mrxn i 'HO ~ n s t r u c t i o n s  sent  vnth the  t e s t  k i t  should p r imml ly  be studled 
-nd f o l l o r ~ e d  careful ly .  These notes horiever may be only applicable t o  

._phaxoensls t e s tme;  I n  the  condlt lons of the fgypt lan  Province, UAR. -- 
tn. . A ~ : ~  , have not  been revlsed by our IIQ m d  m e  subject  t o  f u r t h e r  revlslon.  
l ey  mst the re fo re  be t r e a t e d  ss restricted. 

1) Collection of mosqu~tos:  

1. I n  order t o  ob ta ln  s u f f l c l e n t  numbers of fed mosqultos f o r  t e s t i n g ,  
collections a r e  t o  be made In the  e a r l y  mornlng. 

2. !,vo,vold collecting m o s q ~ l t o s  i n  s tages  S e l l a  I ,  V I  & V I I ;  the  t e s t  
should be made on mosqutos  preferably  I n  s tages  S e l l n  11, I11 & I 3  
and c e r t a n l y  not  l a t e r  t h m  S e l l a  s tage  V. I f  poss ib le ,  avoid a l s o  
talcme; spec ies  o ther  than t h a t  r e q u u e d  f o r  t e s t lng .  This rml l  save 
tune unduly spent l a t e r  i n  selection of the  requlred  specles  f o r  t e s t m y  

3.  Nosqultos may be co l l ec ted  by t e s t  t ~ b e s  o r  by s u c h n g  tubes. 

4. ?tot uaie than f l v c  nocqx.toz should be c ~ l l e c t e d  a t  a tlme I n  the  f l e l d  

5. Utmost case must be cxerclsed dur lng collection t o  evold exposure of 
mosqultos t o  s t rong  suc t lon  or  shoklng. 

6.' 1:osqultos co l l ec ted  should b s  put  i n t o  paper cups kegt molstencd by 
plac lng a wet cot ton wool pad on top of the  net  cover arxl not more Lhm 
35 nosqultos should be placed i n  each paper cup of ha l f -pmt  czpacl tp  
and'prefcrably the numbcr of rrrosq~istos should be recorded on each papex 
cup. Avold exposure of your c o l l o ~ t l o r  t o  d l r e c t  sunl lght  or  to con- 
tarmnatlon wl th  lnsec t l c ides  whsch rnQy be found i n  v l l l , x e s  o r  fmms 
f o r  aggxcultural  o r  domestlc bee. 

7. Recora tune during mhlch c o l l e c t ~ o n s  were made. 

1. Cme should be exercised t o  keep paper cups con ta lmng  mosquxtos m t h  
wet  cot ton wool on t o p  of n e t  cover of each cup dur ing t ranspor taf lon,  
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Xnncx I1 (contd) 

2 ,  Avoid dropping o r  sl;alc~n,- boxes c ~ n t a x n m g  the  paper c ~ ~ p s .  

3. ' h e r e  vehlc les  axe used, t o  nvold exposlkff the  mosqutos I n  the 
boxes t o  vxbrat lons,  they should be c , w n e d  on the hmds.  

4. Avold exposure of tne  boxes t o  dxrect sunlight. 

G )  g n t e n a n c e  of mosqultos u n f l ~ e - ' e 2 p o , s u r e  tzme: 

1. 1:osqmtos should bc kept  i n  moistened paper cups I n  cardboard boxes 
I n  a cool ,  qu le t  place mth no- lnsectxcldal  contamlnatlon. 

D) Selection of moSquxtos - f o r  t e s t s  and pre-exposure: 

1. Prom mosqulto counts shown on paper cups, made dur lag  fleld. c o l l e c t i o n ,  
the t o t a l  number of mosqultos c m  be known. 

2. Thls t o t a l  enables you t o  plan ahead how many mosqultos you nay have 
per control  and per each concentratlon. The number per con t ro l  o r  
pe r  any concentrat lon should n o t  be l e s s  than 15 and not more than  
25 mosq~utos. 

7, b g a n  here ,  check t h a t  no S e l l a  s tage  I ,  V I  OF VET &re present  and 
avold t ak lng  species other than t h a t  which IS requlred  f o r  t e s t m g . '  

4, Also avold exposure of aosqmtos  t o  heavy suct lon or  shakmg. 

5. To e n m e  proper selection and adequate and rmdom d i s t r l b u t l o n ,  
pre-exposure'tubes of a l l  concen t ra t~ons  and those of con t ro l s ,  we 
may susgest  f l l l x n g  a l l  holdlng tubes simultaneously wlth mosqultos 
I n  batches of 2-3 s t a r t x n g  from the  control .  On a sheet  of paper 
r e g l s t e r  the number of n o s q u ~ t o s  you a i d  t o  each h o l d ~ n g  tube. This 
enables you t o  adjust adequate number of mosqmtos f o r  t h e  con t ro l  
and f o r  each concentratxon l f  poss lb le  recording the  S e l l a  s tage v~heli 
selecting mosqultos would be useful .  

C) Exposure: 

1. !losquxtos ~ m d e r  exposure must be kept 171 a q m e t  place m t h  s plece  
of wet co t ton  wool placed on top of the  exposure tube, and cover the  
tube wlth a sheet  of 'ororn paper o r  s lrmlar .  

2. Then trmsportmng nosqmtos from exposure tubes t o  h o l b n g  tubes, caze 
mst be taken t o  avord damage t o  bock-down mosqmtos lyrng on the  
s l ~ d e  ~f i t  1s r a p l d l y  pulled out.  The s l l d e  should be opened slowp.!; 
and gradual ly  and a small p a r t  of the  hote  can al low knocked-down 
specmens to drop t o  the  holding tube. 

3 Tlme at which the  exposure gas made should be recdraed. For the  -sake 
of standasdisat lon,  exposure may be made f o r  one h o w  anytune b e t w e e ~  
12 noon 3 pm. 



A?) Observatloris: 

1. Transfer  holdlng tube t o  a casdboard box n t h  wet cot ton wool on to$ 
of each tube. 

2. I n  as ld  cl lmates dnd l o c a l l t l e s  of r e l a t l v e  k m ~ ~ ~ d l t y  below 7@6, c o v c ~  
the  cardboard box mth a v e t  towel and on top place  a light p l a s t i c  
cover t o  ensure maintenance of rnosqultos ~n adequately hurmd atmos- 
phere d j r l n g  24 hours observations. 

1. Check agaxn on t h e  specles I n  both dead and alxve mosqutos. 

2. Sometimes dead. mosqultos a s s m n g  a standing pos l t lon  on the walls 
of observation tubes m s h t  be riustaken f o r  d l v e .  To prevent t h s ,  
~t 1s necessary t o  t ap  gent ly  the  w a l l  of the tube I n  order t o  ve r l fy  
lf  the  mosqmto 1s a l lve .  
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