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The susceptibaility of )\, pharocensis in the Lgyptian Region, UAR,
was first studied by workers of the Insect Control Section, anistry of
Pablic Health, Cairo, in 1957, 1958 and 1959, on samples collected from
llarg, @ locality situated at the north-eastern outskirts of Cairo,.

The 1C 0 of 0.55 = 0.75 was obtained (using Busvine and Nash
technique) by Gedand Kamel 1n 1957/1958, and later 1.2% (usang the WHO
standard test Kat) was obtained by Gad in Jume 1959. Ior Dieldrin,
an IC o of 0,07h = 0.1%% was obtained (using Busvaine and Nash technlque)
by Shgwarby and Kamel zn 1958, The susceptibility studies made by
Jolivet 1n Dthiopia in 1957/1958 showed an TC_.. of C.34% ~ 0,7% for DDT.
The writers made their first contact with testing the susceptibility of
A, pharoensig on 12 July 1959 in the course of establishing a background
1n an area newly selected for field training, about 10 km. north-west of
Tairo. 'The area has never raceived any house spraying or larviciding.
The results of the prelrminary tests carried out between 12 July and 12
Auzuet, were surpriging in that they showed a higher L05 for DDT and a
mch hicher tolerance to Dieldrin, in an unsprayed area, Tath DDT, the
LC_. was found to be within the range of 1,85 ~ 287 and with Dieldrin no
mo;%allty could be obtarned above 50% with the highest concentration available,
1,675, snd even with prolonged exposurc up to 24 hours with the 4% concentr-
stion later availasble, mortality did not exceed 71,4%, The occurrence of
such hich tolerance in a population of an uneprayed area, lead the writers
to think that this must have been created by some insecticidal pressure
other than that of house sprayviny or larviciding. This guery was readily
answered by & history of proloaged and extensive agricultural pest control
in which several chlorinated hydrocarbon insecticides were involved.
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It was found necedsary that teating should extend to larg
locality shere lower LC,_. levels have been reported previously by other
workers ss mentioned abdve. There agair 1t was surprising to obtain
from tests made by the rriters about the end of August and the beganning
of September 1959, an TC o of about 2.55 for TDT but with Dieldran the
mortalities were much Bo?ow 5Q§‘w1th all concentrabtions including ¢%
Dieldran. YUven proion~ed exposure of 24 hours did not precduce mort-
alities exceeding 75.5,0 om 4. Jieldran concentration, These results
vere almost i1dentical to those obtained from the Field Training Area on
the western outgkirts of Ceiro., On investizating the previous insects
1cidal treatment, 1t was found that houvse spraying was restricted to
certaln private premrses, but no zeneral application of residual spraying
has ever been undertaken in the area. DDT larvicading, on the other
hand, was irregularly applied at some parts. The most important mass
1nsecticidal treatment was that of the ogricultural pest control, in
which various chlorinated hydrocarbon insecticides were involved.

These findings directed the attention to the 1mmediate need
for mass susceptibility surveillance., A country-wade susceptibality
survey, mainly in the Delta, under the supervision of the first writer,
to be 1naugurated before the termination of the mosguito seagon this year,
was suggested by Dr, Farid, WHO Semior Pe-ronal Malaria Ldviger, The
first writer took the matter to the lamister of Health, (Dzypt) UAR, who
fully supported the 1dea of country-wide susceptibility testing and
ordered for the provision of all possible facilities. The VWHO Regional
Office provadad eight adult test kits for the country-wide susceptibility
survey. Three medical officers delegated from the ianistry of Health,
received intensive training by the first writer on susceptibility testing,
for about two weeks, afier which they were assigned for testing ain various
localities i1n the Delta, Hence, susceptibility tests could be performed
in ten localities of six provimces during October 1959, under the super-
vision and direction of the first writer. The localities are : (Map of
the Delte, Annex I),

-

Jogazig snd Tal 1 ldebar, Lharkia Province, in the eostern part.

Fafir 01 Sheikh, Xafr 1 Bhei¥h Province, in the md-northern part.

Shabshir, CGharabia Province,
Jamanhour, Beheira Province.

Shebin T1 Xanater, Cuaha, Barrages, “ualubia Province.

tests of which were started by the new medical officers during their
treining practice, about the end of September 1959, and completed later
by some personnel from The Trainans Centre, TPew tests could be made on
samples obtained from the Muncufia Province and finally, a few tests could
be accomplished 2% Tsmailia 1n the Caznal Zone, before the termination of
the season. Thas 18 1n addition to records initially obtained-by both

writers from the Field Trainins, irea in Giza Province, and ilarg locality
in Qualubia Prevince,
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Besides, Dr. Gad, the Tntomologist of the Pre-Eradication tesy, aarried
out some tests in Fayoum Province, Tanta, Gharabia Province, Ras-Ll-Bar,
Damiette Provance and Mit Ghramra, Dakhalias Province. H28 records will
be quoted in this peper,

For collecting information on land utilization and the history
ol agricultursl pess control siance 1950 from every arca where susceptibility
tests were to be made, a standard form was prepared by the first writer
coverang the basic knowledge to be obtained,

In order to standardize testing conditions and to eliminate
mortality in the controls, the staff was trained and instructed on the
mnor detsils of the testing procedures covering collection, ftransport-
ation, selection of specimens surteble for testing, care of mosquitos
during period of observations ete.,, as wall be shown later,

In the course of susceptibility testing investigations carried out
or supervised by The Regional Malaria Ersdication Training Centre, the total
mumber of mosquaitos tested was : 9570 1n 500 batches for all DDT concen-
trations and 3177 in 169 batches for all Dieldran concentrations, In the
majority of tests, controls were maintained without any mortality as will be
shown later,

The sam of this paper 1s to present the results of the suscept-
ibilaty tests obtained so far from various parts of the Nile Delta Region
of the U.A.R, It should be pointed out, however, that interpretation of
results and views gaven in this paper i1n respect of susceptibility levels,
ere subject to further adjustment on the light of further revision based
on statistical analysas,

TRCHNIOUE & PROCEDURT:

The VHO standard adult test kit was used acvording to WHO ins-
tructions throughout the whole investigation., In order to standardize
testing conditions and to minimize the unnatural mortalities in the controls,
the first writer laid guiding notes specifically intended for newly trained
personnel (Annex II), The notes are meant to be only for A, pharcensis
testing in the conditions of the Egyptian Province of the UAR, but for
other territories or other spescies they may he further adjusted. There~
fore they should be treated as resiricted,

Due to care excrcised in mosquito collection, transportation,
selection etc,, mortality i1n the controls was much reduced., Thus, ocut of
179 control replicates 1n IDT tests and Dieldrin tests of one nour and two
hours and Dieldran tests of three, six and 24 hours, mortality was zero ia
138 replicates, 1%~5,9% an 27 replicates, 6%~10% in only ten replicates and
13.3% 1n-a single batch of 18 mosqurtos used as control for 24 hours Dieldrim
8Xposurs,
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Initislly, Dicldrin tests covered three or four concentrations
but iater, particularly in the Delts survey, Dieldrin testing was restrict.r
to 4%, the highest concentration tolerated, ‘“ath fegard to the total numhica
cof mosguitos tested on each IDT or Diecldrin conceuntration, dctailed data 1s
mven in Table (1), page 5.

In 811 of the tests performed or supervized by The Training Ceatre,
precautions siven in the guiding notes were exercised, The stress was
made on the sclection of mosquitos for testing. Ag in VEO anstructions,
the unfed meosguitos should be, whenever possible, avoided, This waa done
in the field while mosquitos were beingy collected. Qtherwise they were
separated when selecting mosguitos daring the pre~test period., The pre-
gravad and gravid females, or more precisely those in stages VI and VII of
Sella (1920) - Amnex II = were samlarly treated. In the majority of tests,
opportunity did not offer a chance to test freshly fed females, strictly in
Selle stage II. By the time collections were brought to the lsboratory,
mosquitas eollected in the morning were mainly an Sella stage III and, 1in
the afternoon a good mejority had reached Sella stage IV and some usually
had reached Sells stage V,

Refercence should be made io some apparent variation in the values
of the 1C o for DDT, graphically estimated initially when the data of the
Fleld.Tragnlng Ares was compiled.

The farst group of tests made on 12~16 July 1959 gave an IC_. of
about 1.86% for TDT and the second group of tests made on 10-12 Augustl959
gave an IC. . of sbout 2.6% for DDT. The first group was carried out in the
forencon a3 temperatures ranging vetween 27-29°C but the latter were masde 1in
the afternoon at temperatures ranging between 31,4-34°C,” Later, in Marg
area, 2 simrlar appareni difference between two groups of tests was obtained,
One group was made in the forencon on 7, 8, 10 September 1959 which gave an
1050 of %! DDT, and the other was made 7, 8, 10 Scptember 1959 in the afternoon
which gave an LC50 of about 3% DDT.

As statistical anslysis of the above differences could not be made
1n time, due caution was paid, nowever, 2s to standardize tne time of the
day at which exposures should be maintained, hence the afterncon wes sugrectsd.

The majority of tests of the country-wide susceptability survey
were carried out in the afternocon and the time at which exposures were made
w28 always recorded.

“hile writing this paper, l'r. T. Sadek, Statistician of the
Tinmistry of Heelth, Cairo, statistically analysed the foregoing date of
forencon and afternoon LCH0 values and found no sigmificant difference
wetween the two 1n boin llarg and the FPield Training area.

To chance was avairlable to obtain further information on thas
point which nceds a specially planned investigation.
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Ir this respect we may hovever refer to the work of Hadaway and
serlow {1956) who used the %ovical application technigue for determining
‘he susceptibility of Acdes Hoypti cad ., stephensa., The avove aunthors
ostained a sigmaficant dafference i1n the value of 1D50 from mosguitos ex=
sosed three hours aftor taokang a blood meal nd oihers which were exposed
24 hours after teking 2 olood weal. It wes Pound Llet fofhiales dosed mth
JDT after three hours alter talang a dlood meal were slightly less suscep=~
tible then those in the unled state, but that those which were tested 24
hours after obtaining a blood meal, when they were obviously half gravid,
7ere more tolerant to the iasecticade,

Carefully plammed investigations for exploring the effect of such

t. factor, on results obteined from suscepiibility tests 1a ficld conditions

15 suggested, In practice, on the other hand, 1t would be advantageous to

record the time at which mosquitos were exposed and to define the condition
£ the mosquitos to be tested in terms of Sella classification.

In the following, results of susceptibality tests made in various
perts of Lower Ugypt are gaiven.

Regults of Susceptibility Testis

an tae Maile Delta region

Urder the supervision of The Regional linlaria Dradacation Training Centre,

Cairo, between 12 July - 31 October 1959

THD FISID TRATVING ART., -~ GIZA PROVINCE

The F1eld Traiping .res (F,T.1,) ocours in Giza Province which
occupres the southern-most part of the restern Delta, The area is situated
2t about 10 km, north-west ol Cziro ond aas been ithe mein centre of varicus
activities of the Resronal Training Centre.  Discovery of the Dieldrain res~
1stance and DDT ftclerance 1n ., vharoonslis originated from the wwriters sus~
cepbibility studies 1n that area,

Tegts of the I'1eld Troinins arep were principally carried out by
the writers assisted by three lfatjonal Intomological .issistants, Tr, H. 3edin.,
v, I, Dardiri and Ixr. ... Hagsan, Tests corried out zn the Delta whre med~
oy Dr, ¥, Aodul ahab, Dr, Jabal Teho and Jr, beal ¥ader Tz Il .rab, on
trainang assignment to The Training Centro. I'ney wore sssisted by lntomol: o
sssistants and Insect Collectors from tlie Insect Control Section and the .1
Section, ITnistry of Publaic Heslth, Caxro, previously trained by The Hegiorai
Iialaria Tradication Traimiag Ceatre, I, T. Zashloul, Junior "mtomologist,
wss1gned to the Training Centre, gave partial assistance 1n tests nmade 1n
“ualubia Province and Mr, S. Samuel, Birolorsist in the Insect Control Bection,
~oyc portial assistance by performing the few tests in the Munoufia Province.
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Tn the "TA, land 1s utilazed in mixed crop cultivation such as

cotton, corn, clover, and vegetables but rice cultivation i1s quate patchy.
Jhe area hes not received any house spraying or larviciding with residual
ansecticides,  Agricultural pest control, which 18 mainly directed agsainst
the cottor leaf vrorm, “rodonia litura, ™ (Fam: loctudize Lepideptera),
prior 1957, depended largely oan & 3HC-DOT dusting mixture commonly knowm

ag "cotton dust", This dusting powder contmine 25% BEC (3% gamma), 10%
DT, 40% Sulphur and 25 filler, "Cotton dust" was wadely substituted by
Toxaphene from 1958 untal present, as the latter ftoxicant was found to be
congistently effective and 1ts effect extends also to the cotton boll worm,
Platyedra ~ogssypiella, Saunders and Jrias insulsna, Bois. DBesides, sone
other compounds such as Lindane emulsion, DDT water dispersible powder, have
been employed in some patches and "cotton dust" i1s stall preferred on certain
vegetable crops.

The chemiczl treatment of cotton plants 18 usually applied
onually in June and July at 10-15 day intervals and repeated 2-3 times
according to the degree of infestation, 'Tath Toxaphene, about four app-
lacations are made against the cotton leaf worm in lay and June and three
applications may be made later. The period may extend to October, part-
icularly to other vegetable plants to which the cotton leaf worm migrates
vhen cotton advances btowards ripening, The season of insecticidal pest
control, therefore, coincides wath that of activity of 4. pharcensis.

In the Mield Training ..reac, cotton cultivation usually covers
8,600 acres of which 70% are treated with insecticides, Ground nuts cover
sbout 4,500 =cres of which 80/ are treated, and about 1,700 acres are coverad-
by sweet potatoes, which are all well sprayed, Besides, vegetables are
zrown in Siesble patches and ore invariably treated with inseccticides.
1th regard to dosage, cotton dust 1s applied at a rate of 8«10 kg, per
acre 1.e, about 0.3 kg. GBE and 1 kg, technical DDT per acre, Toxapheno
15 applied at a rate of 3 litres of = 60% Toxaphenc emulsifiable concentr-
2tion per acre, 1.¢., 1.8 kg. technical Toxephene per acre. Of the other
raxtures, DD? (30 parts) wath Iandane (9 parts) 1s also employed and
actually preferred in the case of groundnuts and sweet potatoes. This
mxture 18 applied at a rate of 2 litres per acre, Reference should be
rnade to an uncommon type of insecticidal treatment, which was observed
1nitially in the DMeld Training -rea and later met Wlth occaslonallyiln
the Delta, whereby the 1nhab1tanﬁs apply "cotton dust" toc walls, flobrs
and beds 1n order to rid thew of fleas and mosquitos,

The above treatments 1llustrate how the inacet fauns in the area
18 heing exposed to various insecticidal pressures. In what way this
pressure acted on the mosguato fauna has not yet been completely studied,
So far, only pertial explanation nay be drawn from important night observ~
ations made by the first writer in the FTA initizlly on 22 July 1559 and
vhich wag confirmed by subsecguent night observations later made in August,
Jemales of ., pharoensis as well os Culicini mosquatos, were found resting
on cotton plants and on Hibiscus escolantus (okrs) either in the unfed state
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or 1n the freshly fed state or in later stages of blood digestaion, Such
_-s_pharoensig population disappeared with the sunrise from cotton and
faibiscus plants. Probably they reat on such plantation around human and
anmal habitations just for a temporary stance on their way to and from
the favourable natural dey resting placed. Obzervatiqns made simultane-
cusly by the writers indicated the presence of L., pharoensis in appreciabls
densaty in rice fields through different house of the day time,

Recently fed 4. pharoensis were repeatedly captured from rice
plante during the eerly hours of the day together with mosguitos in subs-
equent stages of bhlood digestion, but the latter were more predominant at
later hours of the day. The site of observation was at a radius of 100w
500 metres from the nearest rice-fields, while cotton and Hibaiscus plants
vere in close proxzmity to houses. From the circumstancial evidence, a1t
can thus be postulated that since the main daytime resting places are not
in access of feeding sites, the resting on cotton plantes 1s just a temporary
stance until further shift 1s made to the favourable resting places, Une~
fortunately the writers missed noting such temporary resting on freshly
treated cotbon plants; +this will be taken csre of in the next seagson as
1t would elucidate the point of contact made between A. pharoensis pop=-
ulation and the chlorinated hydrocarbon insecticides used for sgricultural
pest control. The possibilaty that such insecticidal treatment, on con-
taminating the breeding places, enhanced selection through the larval population,
18 very remote, Iosquato breeding places are scarcely, 1f not utterly,
formed within cotton fields, as irrigation of such crops 18 adjusted to
defined intervals which are usually about once weekly in the imtial stages
of growth and then at more prolonged intervals with the progress of growth
towards blooming and fruit formation., The Jand in cotton plantations is
usually rendered high and dry vetween irrigation intervals. ’

On the other hand, rice lasnds are a2lmost always water ridden, hence
rice fields are the princapal breeding places of a. pharoensis in Egypt.
Rice in the Dgyptian territory zs one of the crops that receives no insect-
acidal treatment. The quesizon of contamination of breedins sites of rice
fields during cotton treatment has not been investigated, Nevertheless, 1t
i1s rather difficult to assume that in practice a larpge part of the breeding
ereas could be consistently contaminated by driftes to the extent that such
high levels of tolerance has resulted,

Susceptibility tests whach were carried out in the Field Traiming
Area during the period from 12 July - 19 October have been compiled in Tablez
(2) and 3) - see pages 10 and 11.

The IDT tolerance i1n A, pharcensis was 1nitially detected by the
writers ihr the first group of tests made in the FTA from 12-16 July 1959,
in the forenoon, which showed =n LC50 of 1.8 % DDT confirmed later by the
LC50 of 2,65 DDT obtained from the second group of tests, 19-22 July 1959,
made 1n the same ares in the afternocon, 1lso the presence of variable
numbers o7 survivors on exposure to 4% DDT concentration was repeatedly
observed .n the above groups of tests. In these tests the number of
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-«_pnargensis thet survaved exposure to 4% DDT conecentration was 54 out
of a total of 534 mosquitos exposed to this concentration for one hour,
In the zbove tests, complete k=1l by expesure to 4% DDT concentration
was only obgerved in 5 replicates out of 31, Twven with prolonged ex-
posure to 4,> there were two survivors out of 158 mosquitos exposed to
taig concentration, Hesulis of tests made in Septewmber also confirmed
the sbove findings.

The velues of 1050 for DDT obtained inatially from the Iield
Training .rea by the writers from 12 July -~ 12 ‘ugust 1959 ond later,
oppeared much higher than those obtasined from llarg locality in 1957-1958
ond those which were obtained more recently in June 1959 by other workers,
28 will be mentioned later, ..fter the DDT high tolerance was noted in
L. pharoensis population of the 77U\, a switch over to tests 1ts suscept=
1b1laty to Dieldrin deemed necessary and the results initially obtained
about the end of July ond later in ..ugust 1959, indicated that the highest
concentration tolerated was l.&o Dieldrin {see Table 4 - page 12).

The total number of mosquiteos that survived various exposures
to thas concentration wes invariably high, 86/115 on one hour exposure,
27/45 on two hours exposure, 33/69 on three hours, 27/75 on six hours and
64/144 on 24 hours exposure. "hen Dieldrin impregnated paper became
available gbout the epd of August 1959, 1t was found thet the same pop-
ulation of ., pharcensig ain the Field Troining Lrea, tolerated the standard
and even prolonged exposures to this concentration to the extent that the
mumber of survivors was 76/96 on one hour exposure and 23/53 on 24 hours
exposure, Thie abnormelly high tolerance to Dieldrin was also demongtrated
by failure of any concentration of Dieldrin, including the highest, 44, to
zive a complete kill in any replicates on one hour or 24 hours exposures,

In fact mortality at 4% Dieldrin concentration did not exceed 3%
on one hour exposure and 71.4/ on 24 hours exposure, The average mortality
obtained on one hour exposure to 4% Dieldrin concentration was 19,1%
(corrected). The IC50 of Dreldrin must be much higher than 4%, On six
hours exposure, a regression line could he drawm from which an IC50 of
1,25% Dieldrin oould be estimated graphically. The only available record
on the velue of 1050 for %, pharoensis in “gypt was 0,075 ~ 0,13% Dieldran
whaich was obtained by previous workers from Ilarg locality in 1957 (by the
Tusvane and Nash techmigue). If the Sbove value 1s taken as base-line, thre
hirhest concentration tolernied an the present investigation would be 30-57
times the value of the previous IC50. But then a question may arisc why
selection was much delayed in lar~ whilst insecticidal pressure created by
the agricultural pest control was on the scene there long before 1957.

On the other hand, by plotting mortality doszge curve on logarithric«
probability graph paper, no straight line could be created, There was 1n~
creasing response in mortalities obtained with lower concentrations, G 05)-
and 0.2% Dieldran, diving a rising curve of mortality, but mortzlities tended
to level off after 0.2% concentration. This mzy suggest heterogenity of th-
populstion znd subsequently the presence of the gene of resistance in
A, pharoensie population tested in the Field Training .rea.
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The resistonce level of L. pherocnois to Dieldrin in the Meld Train-

ing area remained alrost sbout the sane throughout the whole perzod of
investigation,

T T0C SATY ~ “ULLUBLL. PROVINGE

Marg 15 2 locslity situated about 25 km. east of Cairo, which
has been subject to repected testing by previous workers in 1957, 1958
end 1959, as has been already advanced. Tests made by the writers in
'arg were started on the 26 lugust 1959 ond continued until 19 October.
Tosquitos were collected from almost the same sites from which past coll-
ections were mede.

Land 18 utilized 1n mixed crop =nd vegetable cultivation similar
te that of the FI.. 2n Grza Proviace but more rice 18 cultivated in Merg,
hence ., pharoensig appcars in relatively much higher density. Concerming
previous insecticidal treatment, rice occupies in some parts about 1/4 -
1/3 of the cultivoted arca ond no general house spraying has been under-
taken in the area, only partial spraying was applied in 1958 to a few
private houses arouwnd the sites of mosquaito collection, Larviciding hags
been generslly applied but not very regularly, sith 5% DDT an Diesel oil.
The agricultural pest control, as in the case of the Faeld Trainming .rea,
depended on the chlorinated hydrocarbon insecticides, but the choice of
the 1nsecticide varies according to owner experience. In seme farms
"cotton dust” has been used for the last ten years and 1s stall preferred
mhile 1in other farms 1t was replaced by Toxaphene three years ago.

Fesults obtained from tests made by the writers in Marg are shown
in Table (4) indicating that the same phenomenon of DDT high tdlerance re-
presented by the LC50 level of 295-2,5% DDT, alsc exasts in Marg locality
similar to rhat has been noted in the Field Training Area, Also here the
highest concentration tolerated was 4% DDT as indicated by the total number
of mosquitos that survived this concentration, 65 out of 636 mosquitos
exposed, It was noted however that in the series of tests made between
26 August and 12 September, complete k1ll on 4% concentration was observed
in two replicates out of eight whilst in the second series of tests made
etween 22 and 29 September, there was hicher knll on the 4%, the number
of replicates wath 100% mortality beinx seven out of 22,

On the other hand, resistance %o Dieldrin was demonstrated also
in this localaity. As in the case of the Tield Training irea, there were
many survivors on the 4. Dieldrin concentration, The highest mortality,
which occured by exposure to 4,» Dieldrin concentration on one hour exposure,
was 26,9% while on 24 hours exposure the highest mortality was 76,5% at the
same concentration, This very low kill obtained with the highest concen-
tration of Dieldrin was maintained all through the testing period as
indicated by the mortality obtained at the end of the season, 16.9% on
one hour exposure.
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U-LUDI) PROVINCE

Cualubia Province represents the sgouthern-most part of the Nile
Telta. This province was suggested to the Government by Dr, h.i, Farid,
Jenior THO Rermonal Malaria Adviser. for a pilot progect ito be started in
1960. Hence the susceptibility of A, pharocensas in thas province at
present, prior spraying, deemed important,

In addition to Marg locality, which is situated in the south-
easterd end of the Qualubia Provarce, three localities, Shebin 1 Kanater,
Msha; and the Barrage® were sclected to give a complete representation
of the area, Testing started by the Training Centre about the 27 September
1459,

SHEBIN LTI KANATLR:

Shebain Il Kenater locality is situated 40 km. north-east oc Cairo
in the Qualubia Provincec, After a short preliminary survey, two farms were
selected for mosquiito capture on the outskirts of the locality and later a
thard farm was added, According %o information gathered from local inhab-
1tants, the area has not undergone any house spraying. The chemical control
of agricultural pests 18 commonly practised for the control of the cotton
leef worm, Prodenia litura, Toxaphene has been in use for the last two
years replacing "cotton dust" which was commonly used for five years prev-
iously. The use of "cotton dust" 1s now restricted to vegetables,

In Shebin .1 Kanater ares, similar io Varg and the Field Training
Area, mixed crop cultivation 1s observed but cotton outnumbers rice cultivatior.

) . Results of susceptibility tests made i1n this locality are given in
Table (6) below.

T:BIT (6) Summary of results of DDT susceptibility tests of Shebin Bl Kanater
Area, Cualubias Province, 27 September -« 12 October 1959,

0.5%] ] 1% 2% ] 4% \ Gontrol 1650
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As shown 1a Table (6), the high TC50 indicates a high level of
tolerance similar to that previcusly obtained at the Tield Training Aresn
and arg, The 4, DDT concentratzon failed to give complete kill in 11
replicates out of 13 replicates in which 233 mosquitos were cxposed to
this concentration. On the other hand, the number of mosguitos swrviving
expogure to concentration of 45 varied egreatly from one mosquito 1n a
batch of 20 to as meny as six mosquitos in a batch of 17. Iakewise, wath
the i% DDT concentration, mortalities also varied greatly from 5.3% to
60, Teoa

In some batches, while a very low k11l was obtained by the 2%
concentration, & high or complcte ki1ll was produced by 4% concentration.
The reasons for such variations could not be properly understood at present,
but may however suggest the heterogenity of the population,

‘1th Dieldran, on the other hand, on one hour exposure, 49 mosg-
urtos out of 54 survived the highest concentration, 4%. See Table (15).

QUAHA:

Quaha is situated in the central pert of the Qualubia Prevance,
at a distance of about 28 km, north of Cairo,

Land utilazation 1s simlar to that of Shebin El Kenater, being
characteristic of areas near cities with mixed crop culfavation and sonme
vegetables wath patchy rice cultavation. From the farms where mosquitos
were obtained, the acreage 1s utilized as follows : 25 acres rice, 30 acres
cotton, 25 acres maize and 25 acres vegetables and clover,

The chemical control of agricultural pests i1s based on the use of
“cotton dust" up to 1958 when Toxaphene was also introduced and 18 still in
use up to the present., DDT spraying was only applied on a limted scale.
.n industrial factory, from which some of the mosquitos tested were coll~
ected, according to local information, had been DDT sprayed during the last
two years and lately in August 1959 wth 554 weter-suspension formulaiion.
I{ 15 said that spraying was improperly carried out,

Summary of results of suscepiaibility tests of Quaha Area, are
c1iven below an Table (7).

TBIE (7)) Summery of results of susceptibility tests of GQushe Area,
' 27 September - 14 October 1959,

0.5% 1% 2% 4% Control LG50
graph
4 replicates 4 replicates|S replicates| 6 replicates| 6 replicates 1cally,
T‘Disém TiD o | @)l T D] M|{T| D %M '
751 0 ‘ 0 75 2 2.7{ 94|28 | 29,8 113 102¥90'111 3 2.7 2,4
Corrected mrts: 0 27.4 8947

Temperature Range : 26,6 - 29.400 i
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'rom the above data 1t appears that the IC50 1s almost of the
same level as that oblteaned from the FTL, farg and Shebain E1 Yanater
localities of the same province. ugrin here, smongst mosquitos &xpoded
there were survivors in 4je DDT concentration in all replicates, amounting
to 11 mosguitos out of the total of 113 oxposed,

Dxposure for one hour to 4% Dieldrin zave also here very low kll,
37 mosqurtos survaived out of 40 exposced to thas concentration for one hour.
See Table (15).

BLRRACES:

The Barrages are algso known ae [lanater Il KXhairia and 18 gsituated
1n the western side of the Tuolubia Province at a digtance of zbout 25 im,
north~vest of Cairo. The collection of A, pharcensis was obitained from
Gozerit L1 Sheair,

Land 1s utilized by a2 mixture of agriculture in the cultivation of
barley and also there 1s an cxperimental fruat station. No rice 1s cultivated
in this area and the msin breeding ploces ore sespage from the Nile during
flood time, covering about 1.5 acres, The seepage usually disappears about
the end of Spetember after the flood subsides., Fo house spraying has ever
been done, only larviciding was meintained before 1957, For agricultursl
vest control, the Ministry of lgriculture used varipus insecticides for ex~
verimental purposes, but detailed information 18 8t1ll to be completed.

Summary of results of susceptibility tests carried ocut 1n this
ares are given below in Teble (8).

UBIE (8) Summary of results of susceptibility tests of Berrages Area,
28 September and 17-20 Ocbobor 1050

045% 154 s ‘ & Control LO50
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From the aonove data, the TCH0O obtained from Barrage population
seemed to be more than 2. DDT concentration. again here, mosquitos tested
exhabited quite a good, tolersnce to lower dosage of tne insecticide as in-
dicated by the very low or no mortality observed with the 0.5 and 1, con-
centrations. Thith % concontration; mortalities varied from 15 to 474 and
with 4% concentration there were survivors in all three batches fested,
amounting to 4 out of a total of 55 exposed. Also here the 4% Dieldrin
concentration failed {0 ~ive high kill, 38 mosquitos swrvived one hour
exposure to this concentration out of the 40 mosquitos exposed. See
Table (15).

MUNCUFIA PROVINCE

The Munoufia Province 18 situated in the south-western part of
the Delta, almost parallel to Sharkia Provance, This srea 1s well reputed
for cotton and maize cultivation, with some vegetable growing slso. Rice
cultivation here is patchy. The information 18 not yet complete as regards
previous insecticidal treatment but probebly the same chemical control of
agricultural pestes 15 observed as in the localities of the Qualubia Provaince.

Unfortunately, testing for susceptaibility in thas province could not
be started until the mddle of October, The density of mosquitos therefore
was Tound to be very low and conseguently only a few replicates could be made.
Summary of the results obitained 1s given below in Table (9). )

T:BLE (9) Summary of results of DDT susceptibality tests of Ashmoun - Munouf
area = Munoufia Province, 14 = 21 October 1959,

1% % i 4% lControl
1 éepllcate 2 replicates 4 repllcates—[4 replicates Le50
T b iA¥| v Au| T id|lAujriD |fu
ct. ct. ct, ct.
161701 0 [31 | 8 [25.8 | 635 |61} 96.8/ 59| o o0 - 2%

Temperature Range :  24.6 - 28°¢
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No valad cenclusions can be drawn for the susceptibility level of
.. pharoensis in Munoufla Province from such limited cobservations, Pendin, -
further investigations, 1t can be sugpested that the value of the LC50 in
this srea 1s more than 2 DDT concentration, shout similar to that observed
in the Freld Training Area and Cualubia Province. In the only batch of 18
moaquitos exposed to 4% Dieldrin concentration 17 mosauirtes survived.  See
Table (15).

SHARKIA PROVINCE

Dr. ¥, Abdul ‘iehab from the Indemic Diseases Department of the
ibnmastry of Public Health, on training assignment to The Regional Training
Centre, was gaven charge of ‘susceptibility testing at two localities an
this provance, under the supervision of, and after completion of his training
with, the first wrater, Sharkia Province repregents the castern side of the

Nile Delta, north-east of Qualubia Province. The first area selected for
testing ocours around Zagazig, the main town of the provance, and another -
locality, Tal-El-Kebar, further north-east, was added later,

ZAGAZTG:

According to information collected by Dr. ¥, Abdul Wahab, land is
utilized in mixed crop cultivation, mainly cotton and other crops, Pice
18 cultivated 1n not more than 5% of the toiel acreage of 3,890 out of the
five locslitires. KNeither house spraying or larviciding has been undertaken
in the areas from which mesyQiitos wers collected. The control of agriculturs
pests depended mainly on the use of "cotton dust" from 1953 to 1955 but since
1956 up to the present time, "cotton dust” has been widely replaced by Tox-
sphene, The latter, in some localivies, was mixed with Lindane 1n an emulmion
form 28 was rentioned earlier., Thre season of mass dusting or mass spraying
ageainst the cotton pests 1s mainly June-._uzust against the cotton leaf worm
and cotton boll worms, at fortnigrtly intervals, A. pharoensis was obtain
able in appreciable density mostly frorw farms with rice cultivation,
Summary of resul.s of Besbiig 1o seve. bllow 1m Tobls (10).

TABLE (10) Summary of regudltis of DDT Susceptibility Tests of Fagazmig
srea, 7 - 14 October, 1959,
0,5% 1% 2% 4% Control 1050

i {

8 replicates| 8 replicates | 9 repligates 9 replicates |9 replicates | graph
v ' 1031175
T ID fGH]T D M T D S T O ID Y |T ID %M ;
ct, ‘ ct. ct, ct, ct. \
. t E
{160 1| o [166] 16| 9,1 184/ 65 34.9 182 171} 93,9 17% 1| 0.6 2,15,
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From the above data, the LCS0 of 2,19 DDT concentration indicates
also a hagh tolerance hweing present in tne localities tested around Zagazig
twon. In this srea, too, tnere were suwrvivors only ain two replicates outl
of nine replicates exposed fo 4- DDT concentraiism., The total number of
wequitos which sarvived this concentration vme 171 out of 182 exposed,
“here gas also a wide ran~c of variation on moscuiitos on 2 concentration
from 16.6% to 54.2.  There were alsc here survivors on 4% Dieldrin, sbhout
121 mosguaitos out of 127 cxposed to this concentration for one hour,

TAL L KSBIR:

This locality occurs at the north-eastern part of the Sharkia
Province., According to information gatberec by Dr, I'. Abdul “Jahab, who
was responsible for testin:; the susceptibility also in this area, land 1n the
vicinity of the farm from which mosguito collections were made 13 utailized
ag follows ¢ 25 acres rice, 25 acres cvotton and 15 acres mixed crops.
This probably applies to most of the area of Tal £l Kebar,

Chemical pest control of agriculiural pests with "cotton dust"
which was used at a rate of 4 kg, per acre, is about half the amount usually
applied 1n other localities using the same mixture, It was used until 19579
when Toxephene substitubed "cotton dust'. House spraying was only done in
1957 with 5% DDT water~suspension. The inhabitants at present throw "cotton
dust" on walls, beds and floors, Summary of results obtzined from this arcc
1s @iven below in Table (11).

T.21E (11) Summery of DDT Svsceptibility Tests of Tal E1l Xebir Avea
20 - 26 October 1959

!

0.5% 15 20 ‘ £

Contrel
IC50
6 répllcates 7 replicates | B replicates| 8 replicates| 8 replicates eraph
i ’ o 1call:

o |sul el el ol lomfo o joau|lc (D (%H
ct, ct, ot cta ct.

128 12| 7.2 | 140] 39| 26.4 1 160 94 57.71 158/ 1581100 ]161{ 4 | 2.4 1.7
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The LOB0 value obtained {or DDY from this area likewirse indicates
the presence of IDT tolerance but of a relatively lower level, Algo mosgat oo
cxposed to 4% DDT concentration for one hour vere killed, Hotwrthetandainys
lhe possibility of a lower tolerance due fto reduced agricultural pest ceatro”
towards the end of the season, 1t may be alsc reasonable to suggest that
BO&GUL L0 popdicibevd Lo Puy wusld aiy 00 fhat 0f oLLl? wweds, WS NOL exposed
to extensive agricullural chemical control for cotton cultivation in thuis
area 18 comparatively lamited, Llsc the treatrent history obtained from
the srea i1ndicates that the introduction of c¢hlorainsted hydrocarbon insect-
i1cides to agriculture five years ago and the dose per acre, was much lower
than what was shown from other arsas. Cotton dust, here, was almost alvays
maintained at 4 kg, per acre, compared with 8-10 kg, per acre in other aress.

In regard to Diegldrin, on ithe other hand, 12% mosquitos exposed to
the highest concentration, 4%, gave » moriality of 31.6% which 1s higher thoo
that which has been obtained from olher areas, See Table (15),

KAFR BL SECIKH PROVINCE

Dr, Habil Taka lasr, on training assignment to the Training Centre
from the Indemic Diseases Department, from 15 September, 1959,

Kafr U1 Sheikh Provance occupies the farthest mid=-ndrthern part of
the Nile Delta, The maan town of this province i1s called EKafr Tl Sheikh and,
according to information gathered by Dr. Nabil Taha from the farms from which
mosguito collections were madc around this main town, land 1s utalized in tho

srogang of rice, cotton and other crops in the ratao 1 : 1 ¢ 1,

Fo house spraying or larviciding hes been made in places of mosguibo
collections, "Cotton dust" was comronly used from 1952 to 1955, then was
substituted by 60% Toxaphene emulsifishle concentrote daluted twenty times
of 1ts strength and sprayed at a rate of 4 kp. o an acre at intervals of
15 days for szbout 5 or 6 times each season. The area was said to have been
exposed 1o DL1 merias sprayiang in 19sG. Submary o: results obiained from
this aPea 18 given below in Table (12).

T.BLn (12) Summery of JDT Susceptability Tests of Xafr U1 Sheikh Area,
T - 14 October 1959

e
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The value of the LCH0, 2. DDT, 18 estinated graphically from a
regression line passing the hi hest three concentrations, 1%, 2% and 4,
tresting the low mortality oa 0.5% =5 odd. It has been noted however,
hat mortalities ootained with 0.5%, L. and 27, appear to form almost a
~traight line from 7hich an LG50 value of 2.7, could be obtained by
oxtrapolation. rending rurther asmalysio, thic probably suggests the
presence of two populations,

Cut of nine replicates exposed Lo 45 DDT concentration, there
were 4 replicetes only ziving a corplete k111, The total number of mosg-
urtos that survived this concentration was 7 out of 1956.

SHABSHIR - GHARABIL PPOVINCE

Thig locality 1s satusted 15 km. socuth of Mshalla 71 Koubra and
was gselected for ftesting following fruitless extensive search for mosquitos
around i'ahalla T1 Koubra.

‘eccording to information collected by Dr. N. Taha, who also took
charge of testing i1n thas area, under the supervision of the first writer,
about 3,000 acres constitute the cultivated land around fave farms from -vhich
mosquitos were collected, Lend 1s utilized an rice, cotton and other crops
at g ratiocof 1 ¢ 1 : 1, The area used "cotton dust" only in 1955 - 1957
but no other chemicals were used before that tame, From 1958, Toxaphene
also came to the scene here, replacing "cotton dust" whaich i1s not now used,

o house spraying or larviciding has ever been done in this area.
Summary of results obtained [rom this area are given below in Table (13).

T.BIN (13) Sumnery of Susceptibility Tests of Shabshir, Charabia Province,
21 = 25 October 1959

e —— "‘-\ -
0.5 1o ) 2, 4 Control | 1050
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The 1C50 obtained Irom Shabshir i1s similar to the LOKOC levels
obtained from cotton planting arcas. Cn the other hand, mosquitos that
survived exposure to 45 Dieldran were sbout 76 out of 77 mosquitos exposed
vo this concentration for one hour.

BEHUTR.. FROVINCE

The Beheira Province cccuples the farthest north~western section
of the Nile Delta, Its main town is Damanhour.,  Around this locality,
to the west, lies The Fhazzan Land Reform estate, about 18,000 acres, vwherc
susceptibility tests were carried out in some villages. Land 18 utilized
in the cultivation of vorious crops, of which rice i1s the main crop, as per
the following retio, rice 1/2 : cobton 1/3 ¢ maize and other 1/6, 1t
was reported that rice cultivaticn often extends to 2/% of the acreage,
The following 1s the information fathered ain cormection with the agricul~
tural pest control.

1954 ~ Coiton Dust (July - \ugust)
1955 - (ammexsne (Bpril - May)
~ Cotton Dust (Faly - sugust)
1956-57 - Gammexeae (Apral - ltay)
- Toxaphene . and
 Tkatin {organo-phosphate) (July - ‘ugust)
1958 - Garmexane {Apral ~ May)
- Toxaphenc, .
DDT & Lindane (June - August)
& Tkatin
1959 - Toxaphene, DDT emulsion
Bkstin and (hpr1l - August)
sandran

In addvition to the sbove, the area has also been subject to var.a'.’c
1nercticendal house soraving, BIC spraying was applied in houses of some
villages, whilst DDT was used 1n another group of villages,

The twn groups vere syreyved aocout 2 months ago, Information on
previous house spraying 1udicated thal the area was sprayed wath BHC since
1857. This yoar DDT wee artroduced for whe first tine in some villages,

Preliminary tesss carriad out dovered mogguitos collected from
unsprayed villares very close to the sprdyed area situated about 2-3 kn.
away and also on mosgunitos collecred from willages sprayed with BHC about
8 weekg ago and from villages s;reyed with DDT cbout the same time,

Summary of the resilys obiained from susceptibvilaty testing 1n
this srea are given helow in Teole (14),
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IR (14) Summery of resvlts of DDT Susceptibility Tests of Khazzan
Lend Reform . ree, 6=26 October 1959,

0,5% i 1% 2% 2% Control 1050

12 replicates| 13 replicetes | 13 replicates; 12 replicates! 13 replicates graph
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Generally the LV50 value obtained from The Khazzen Land Reform
Area 1s much lower than that obtained from other localities. Land util-
1zation 19 markedly different from that of other localities tested.
Khazzan Land Reform Ares 1s characterized by cxtensive rice cultavation.
ls wa8 mentioned earlier, rice does not usually receive any insecticidal
treatment but the extensive agricultural pest control is principally dir-
ected towards cotton and other crops for combatting the cotton leaf worm
and cotton boll worm. s might be expected in an ared of extensive rice
cultivation such as Khazzan, mosquitos are less exposed to 1nsecticidal
rregsure arising from the agricultural pest control., Nevertheless, the
LC50 value of sbout 1,%32% DDT indicates a slight i1ncrease in tolerance due
to partial exposure to agriculturel insecticidal treatment,.
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Probably in an area of pure rice cultivation one might expect to find =
uch lower LCS0 value, On the othe:r hand, the agricultural treatrient

in Yhazzan Land Reform seemed to have depended much on 3HC, Toxaphene,
sroups and, to a certain extent, on organic phosphates rather than on
DDT. »lso house sprayiny was made with BHC and only DDT was applied
tizz ,ear.  Cobton Dust (BHAC & IDT) e anitially used only in 1954-
1955. In regard to tests made with mosquitos collected from the sprayed
areas, the difference between the LLK0 level obtzined from villages
sprayed with DIT and the 1050 of thoge villapes sprayed with BHC was
neglzgable, The unsprayed villages gave nearly the same level, probably
because of their close proximity to the spreyed area. Due to the short
time which has elapsed since the introduction of DDT in house spraying,
probably 1t has not influenced so far an appreciable increase in the
tolerance level to this insecticide. / Further testing would be of much
value in this area nexi season,

As regards Dieldrin, 1, pharcensis in Ithazzan Land Reform Area
showed 1ts resistance to this insecticide by the number of mosquatos that
survived one hour exposure to 44 Dieldrin concentration, 104 out of the
toval of 113 mosquitos exposed.

THE CANM T ZONE

ISMATTIA:

Ismailia 18 a:small town of about 50,000 inhabitants, situated
on the Suéz Canal about mwid-way between Port Said and Suez,  Agriculture
18 guite patchy at the western side of the town, Main crops cultivated
sre gdoundnuts, sesame, maize and vegetables, with some fruit trees.
Heither cotton nor rice i1s cultivated in this area. The use of chlor-
1nated hydrocarbon insecticides for the control of crop pests i1s not
commonly practiged., On the other hand, from information collected by
the second writer, house spraying was applied with DDT water suspensien,
on the outslkirts of the town in 1958 and, during this year, BIUC water-
suspension was applied twice instead, DDT foggang, operated by Tifa,
18 frecuently used in the tow. Larvicidang 1s also applied to swarps
with Diesel o1l to vhich DDT was added recently. Trom personal inform-
ation 1t 1s noted that the area recelved intensive BHC spraying by the
Braitish troops about five years ago, for the purpose of fly control.

Time d1d not allow Jor ntensive susceptibility testing Lut -
few tests could he inauguratcd before the end of Octover 1959, summary of
which 18 given in Table &15).
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TR (16) Summary of Susceptibality Tests of Ismailia, Canal Jone,
23 - 31 October 1959
1% 25 40 Control \
. 1850
2 replicates 4 replicates 4 replicates 4 replicates
A - , — graph
T D % M| T D Il T D LI T D ¢ 1 1cally
ct. ot. J ct, cte
36 4 11.1 164 {41 64 €51 60 I Q2.3 66 O o 1.75 :
Temperature Range : 23,3 ~ 24.,6°C 1
¥

From the above data, 1t appears that DDT tolerance 18 also present
1n A, pharoensis tested from Ismallla localaty, but at a slizhtly lower level
that what was observed in cotton planting areas. Perhaps this 13 due to the
lamited use of DDT ain the Ismailia area,

The rumber of mosquitos that survived exposure to 4 DDT concentration
was 5 out of 65 mosguitos exposged, On the other hand, BHC was frequently
applied there probably enhanced selection for Dieldrin, as noted from mosqu-
1tos which survived exposure to the 4. concentration of the insecticades,

See Table (15) - 28 out of 32 mosquitos exposed,
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Cons (15)

Summary of results obtained with 40 Dieldrin on one hour

exposure in various localities,

Localaty

No, of

and Date Peplicates 47> Dreldran Control
T 1D AT D T
ct.
MLV 5 96 20 19,7 | 216 3 14
;larg
26/9 - 19/10 T 136 25 16 A8 in DDT 2.7
- i
Zneban T1 Xanater
?7/9 - 30/9 5 b4 5 7.5 1 54 1 1.¢
Gusha
28/9 ~ 29/9 2 40 B 5.3 | 44 1 2.3
Jarrages
28/ 9 2 40 2 5 20 0 0
Munoufia n
21/10 1 18 1 5.5 15 0 O
Kafr El Sheikh
5/10 - 14/10 7 126 4 10,3 As an DDT O
Shabshir i
21410 ~ 23/10 4 77 1 0.1 As in DDT ;
Jagazig !
7/10 - 14/10 € 127 6 4.0 Ag 1n DDT v
Tal ol Kebhar ‘
20/10 - 25/10 4 123 %9 29.% | A8 in DDT o
Samanhour l
7/10 -~ 13/10 4 113 9 8.0 { .8 1n DDT N
I
TIsmaxlia l
28/10 -~ 31/10 2 | 32 4 12,5 | ag an DJDT ,
1

Trom :he ahove data 1T appears that lhe hi-hest mortality on 4k

Dieldran obtained from the ten localiaties situaled in different parts of i
Jelta, was not in excess of 29,%% on one hour exposure,
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To complete the picture of susceptibality of A, pharoensis in
Lower Egypt, reference should be made to results obtained from other areas
by Dr. M.\, Ged, the Zntomologist of the Insect Control Section and of the
He kandly consented to gucte hs

Pre-lradication Survey Tesm, Jgypt, UAd,

results here

+

D;te Insecticadal IC50 DDT “xposure | 1.6/ DIELDRIN {Control
treatment graphically] period Survivors Totel] % M

: :

RAS BIL BAR, DANICTTD PROVINCE |

14,15 July 5

15,14 Sept.} BHC sprayed 0,93-1.2 1 hour 27 34 1,9

27-30 Sept. 24 hours 19 37 *

JANSHIET LL AVKAY, TANTA, GHARABIA PROVINC_

9,30 July t

10,12 Sept. unsprayed 2 1 hour 49 49 2.1

FAYOUM

9,30 Aug, unsprayed 1,9 1 hour 12 15 o1

24 hours 3] 25

MIT GHAIIR, DAKAHLIA PROVINCE

17,18 Oct. wnsprayed 245 - - - -

MARG, QUALUBIA FROVINCT

June 1959 1,2 - - - -

aurust 1959 1.7 - - - -

Sep~Oct. 59 1.5 - - - -
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SURTARY LITD 20OV TDFATIONS

1) A, pharoemsis, the priacipal malsria vector in [gypt, was looked upon
88 a species susceptible fto both VIHT and Jieldran, This was based on
reaults of cucceptabilivy testc on acmplez obtrined from unsprayed los-
ality, llarg, near Cearo in 1957 - 1958, when the ICS0 for DDT was 0,5
0.7%, end more recently in June 195¢ when an IC50 of 1.2% for DDT was
obtained, The 1C50 for Jreldrin in 1958 was 0.0T#% - 0,133,

2) The first indication of Dieldran resistance and increased DDT tolerance
in A. pbaroensis was reported by the writers from their susceptibility in-
vestigations duriny 12 July - 12 August 1959 in unsprayed locality near the
Paeld Training ..rea, Giza Frovince, Cairo, when levels of IC50 as estimated
graphically were 1,85 ~ 2.6% for DDT end sbout 1,25% Dieldrin on 6 hour ex-
posure or more than 4% Dieldrin on 6 hour exposure,

3) "hen i{esting was oxtended sbout the end of .ugust and the beginning of
September 1959 to Marg locality, A, pharoensig taken from the same sites
where previous records were mage, results were almost parallel to those ;
obtained from the ¥TA in July - .vgust 1959, indicating pronounced res-
1stance to Dieldrin and increased tolerance to DDT,

-

4) It was uncommon to meet such tolerance in unsprayed areas, but invest—
igations showed that fauna in the areas undér investigation were subject to
various insecticidel pressure created by prolonged application of chlorainated
hydrocarbon insecticides for the control of agricultural pests, meinly the
cotton leaf worm, Prodenia litura Iy  In this control a dust mixture of 25,
S1C (%o gamma), 105 DT, 40% Sulphur and 254 dilutent, was commonly used
from 1950 untzl 1956 bui was replaced later by Toxaphene emvlsion which is
still prefgrred in most localitaes,

5) The season of the cbove mentioned insecticidal treatment coincides nth
tne breedin, énd sctavity scoson of ., vharocnsis.

6) 4. pharcensis females 1h various stages of blood digestion were repeat-
edly observed on cotton snd H-biscus escoleutus rlants during the naght but
direct observations of such resting habzt on cotton treated plants was misc .d.

7) A country-vide susceptibility surveillance was inaugurated in October
1959 covering ten localities representing 6 provinees in Lower Lgypt.
Results showed thatv, in unsprayed areas where cotion cultavetion 1s prev-
alent, 1. pharoensgis have a high toleraacc to DDT, represented by LC50 level
of 2 ~ 2.6% concentration whilst in areas vith an abundance of rice cultiv-
ation, the value of IC50 was much lower, of the order of 1.2 - 1.3% concen-
tration,
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The latter figure wag 8lso obtained from an area where DDT house
spraying was applied once every two months before the test was made, and 2
simlar level was alsc obtained from part of the above area which was sprayed
with BHC more than once.

8) & well pronounced indication of Dieldrin resistance in A, pharoensis
was drawn from the large numbers of mosquitos that survived the standard
exposure to 4% Dieldrin concentration in all localities tested in Lower

Bgypt.

9) The foregoing results suggest that 1t 1s unlikely that the Lgyptian
lalaria Iradication Compalgn can meke wse of any insecticide of the
cyclodien group. The hope now possibly remains with DDT,

Hencé 11 1s recommended that field, epidemiologrcal, entomological
and suscepiibilaty investigations should be intensified i1n a large area with
IDT hagh tolerance and to be sprayed with DDT before Lgypt starts 1ts attack
phiose,

10) Investigation 1s recommended for the study of the significance of
variations in susceptibility results which might be obtained from exposing
mosquitos rxn various stages of blood digestion.

11) A guzde for Junior workers on susceptibility testing procedure has been
preparsed, and assisted to present investigators in minimizing the natural
mortality in the controls, snd ensured sound testing,
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THD ROGIONAL 1 ALARTA ERADICATS
TRAINING CONTRE, CAIRO

1 November 1959

These notes cre intendcd to guide workers engaged i1n susceptibilaty
investigations to the detailed procedure that should be followed to eliminate

mmatural mortalities that might occur in exposed mosauitos or in the controls.
fhe main VHQ instructions sent wath the test kat should primarily be studied

These notes however may be only applicable to

.. pharcensis testing in the conditions of the Igyptian Province, UAR.

ey have not been revised by our IIQ snd are subject to further revision,
aey must therefore be treated as restricted,

1) Collecticn of mosguitos:

1.

2.

Te

In order to obitain sufficient numbers of fed mosquitos for testing,
collections are to be made 1n the early morning.

Avoid collecting mosquitos in stages Sella

I, VI & VII: +the test

should be madc on mosquitos preferably in steges Sella II, III & IV

and certainly not later than Sella stage V.

taking species other than that required for testing.

If possible, avoid also
This will save

time unduly spent later in selection of the required species for testinz

Mosquitos mey be collected by test tubes or by sucking tubes.

Yot uwoie than five nocgantoc should be cellected at a taime an the field

Utmost care must be cxercised during collection to avoid exposure of

mogquitos to strong suction or shoking.

Toaguitos collected chould be put anto paper cups kent rmoistened by
placing a wet cotton wool pad on top of the net cover and not more Lhan
35 mosquitos should be placed i1n each paper cup of half-pint cnpacity
and ‘prefcerably the numboer of mosquitos should be recorded on each paper

cup.

Avoid exposure of your collection to darect sunlaght or to con-

tamination with insecticides which mey be found in vallages or farms

for agricultural or domestic tse,

Record time during which collections were made,

B) (Transportation:

1,

Care should be exercised to keep paper cups contailning mosguitos with
wet cotton woel on top of net cover of each cup during transportation,
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2, Avoid dropping or shaking boxes containing the paper cups.

3« “There vehicles are used, to avoid exposing the mosguitos in the
bozes to vibrations, they should be carried on the hands,

4. Avoid exposure of tne boxes to direct sunlight.

C) llew ntenance of mosquitos until pre-exposure time:

1. Tlosguatos should be kept in moistened paper cups in cardboasrd boxes
in s cool, guiet place with no ingecticidal contamination.

D) Selection of mosguitos for tests and pre-exposure:

l. From mosgquito counts shown on paper cups, made during field collection,
the total number of mosguitos con be known,

2., Thias total enebles you to plan ahead how many mosquitos you may have
per control and per each concentration, The number per control or
per any concentration should not be less than 15 and not more than
25 mosquitog, ‘

3. MAgmn here, check that no Sella stage I, VI or VII &re present and
avold taking species other than that which 1s required for testing.:

4, Also avord expogure of mosquitos to hesvy suction or shaking.

5. To engure proper selection snd adequate and random distrabution,
pre-exposure ' tubes of all concentrations and those of controls, we
may suggest fillzng all holding tubes simultaneously with mosquitos
in batches of 2-3 starting from the control. On a sheet of paper
register the number of mosquitos you add to each holding tube. Thas
engbles you to adjust adequate number of mesquitos for the control
and for each concentration 1f possible recording the Sella stage when
selecting mosquitos would be useful,

L) IDxposure:

1., MYosquitos under exposurc must be kept in a curet place with a prece
of wet cotton wool placed on top of the exposure tube, and cover the
tube with a sheet of brovm paper or similar.

2. 'hen transporting mosguitos from exposure tubes to holding tubes, caxze
st be taken to avoird damage to knock-fown mosguitos lying on the
slade 2f 1t 18 rapadly pulled out, The slide should be opened slowly
and gradually and a small part of the hole can allow ¥mocked-down
gpecimens to drop to the holding tube,

3, Tame at which the exposure was made should bhe recorded, For the .sake
of standardisation, exposure may be made for one hour anytime between
12 noon and 3 pm.
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I) Qbservations:

1.

2.

Transfer holding tube to a cardboard box with wet cotton wool on tog
of each tube.

In arid climates and localities of relative humdity below 70%, cover
the cardboard box with a wet towel and on top place a light plastie
cover to ensure maintenance of mosguitos 1n adequately humid atmos-
phere daring 24 hours observations.

¢) Counting Mortalities:

1.

2,

Check again on the species in both dead and alive mosguitos.

Sometimes dead mosquitos assuming 2 standing position on the walls

of observation tubes might be mistaken for alave. To prevent this,
1t 28 necessary to tap gently the wall of the tube in order to veraify
1f the mosquito 1s alave.
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