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ABSTRACT

The Gharb plain is one of the richest areas in surface water. This wealth
promotes great biodiversity of aguatic and aerial fauna,especially the Diptera
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Culicidaeinsects. Unfortunately, many species of these fliesare harmful by Ecology;
their bites and by their possibility of transmitting diseases to humans and Plain gharb;
animals. So, the knowledge the ecology of these insects is useful for any Rabat / Sal¢;
fight against pests. In thiswork we are interested in studying the influence Morocco.

of the main physico-chemical factorsin the ecology of larvae of 13 species
of Culicidae which were harvested in ten major hydro-systems located in
the Gharb plain and the urban areas of both cities Rabat - Salé (Morocco).

Theresults showed that the water temperature, pH, conductivity, total alka-
linity, its calcium and magnesia hardness, its degree of oxidizability, the
concentrations in water of chlorides, nitrates and nitrites all combine their
influences to determine their effects favorable, or unfavorable, on the de-
velopment and the geographical distribution of species. Thus, for a given
environment, if the physico-chemical conditions are known, we could de-
ducethe potential systematic structure of the settlement in Culicidae Diptera
of this environment. © 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

Thehabitat has many constraintson the speciesthat
livetherethrough the action of several abioticfactors
also appointed filterslocal habitats such astempera-
ture, oxygen, pH™. Thus, for any species, theevalua-
tion of some physico-chemical characteristicsarevery

useful to determinethe species preferences of habitat
types; so, wecould acquiremuch informationwhichis
necessary for abetter managing the mediumin ques-
tion.

Therefore, to determinethe main factorsthat con-
tributeinthe physicochemica conditionsaffectingthe
ecology of thirteen Diptera Culicidae mosquitoes, in-
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cluding many specieswhich are harmful to humans
or animals through their bites or power transmis-
sion of pathogens of parasitic diseases such as ma-
laria, we have evaluated the values of ten physico-
chemical parameters in many biotops. Then, in or-
der to highlight the various correl ations exi sting be-
tween the various parameters eval uated a treatment
of al results was performed by a statistical multi-
variate method: Principal Component Analysis
(PCA). Werecall that the main goal of this method
has been to condense the essential information con-
tained inthe original variables often correlated with
asmaller number of new variables called principal
components?®. The samemethod allowsto develop
atypology of physicochemical habitats studied has
already been applied to the physicochemical char-
acteristics of inland waters by severa authors in-
cluding’®®. Therefore, to determinethe main factors
that contribute in the physicochemical conditions
affecting the ecology of thirteen Diptera Culicidae
mosquitoes, including many specieswhich areharm-
ful to humansor animalsthrough their bites or power
transmission of pathogensof parasitic diseases such
as malaria, we have evaluated the values of ten
physico- chemical parametersin many biotops. Then,
in order to highlight the various correlations exist-
ing between the various parameters eval uated atreat-
ment of al results was performed by a statistical
multivariate method: Principal Component Analy-
ss(PCA). Werecdll that themain god of thismethod
has been to condense the essential information con-
tained inthe original variables often correlated with
asmaller number of new variables called principal
components?®. The samemethod allowsto develop
atypology of physicochemical habitats studied has
already been applied to the physicochemical char-
acteristics of inland waters by severa authors in-
cluding®d.

MATERIALSAND METHODS

Sudied sitesand stations

Ten of theimportant aguatic systemsinthe plain of
Gharb or nearby thecitiesof Rabat and Sdewerepros-
pected. According to their heterogeneity, oneor many
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stationswere studied at each of them.
Lac Sidi Bougha

Since 1964, it wasranked by IWRB asanatura
steof international importancefor waterfowl, andasa
biologica reserveby theAdministration of Forestry and
Soil Conservation. It wasalso listed as “Ramsar site
“since 1974. It is a natural accumulation of standing
water nearby the Atlantic coast of Morocco. Itislo-
cated 3 km south of thecity of Kenitra, 35 km north of
the city of Rabat and occupiesthe center of areserve,
thereserve of Sidi Boughaba, which isawetland of
internationa importancefor migratory waterbirds.

Thelakeisabout 6 kmlong and could bedivided
into four areas having different environmental con-
ditiong?:

o Temporary pond of Sidi Boughaba: It is a
circular depression about 1 hectare of sur-
face having amuddy bottom. It issurrounded
by a dense vegetation of Juncus maritimus
with afew feet of Scirpus lacustris and its
flooding is performed by the rainwater. The
algal vegetation isrich in Chara canescens
and Chaetomor pha linum.

o Small Merja it is a brackish semi-perma-
nent Swamp, which has duration of flooding
up to 7 months. It is a depression about 6
hectares|ocated north of the main lake. The
water depth could reach 0.7 m and periph-
eral vegetation is mainly formed by Juncus
rigidus mixed with a few feet of Scirpus
lacustris.

o Themain-lake: It isthe permanent part of the
lakeand it isalength of about 4 km, thewater
isnot brackish and the peripherd vegetationis
abundant.

o Permanent ditch Sidi Bou Ghaba: It hasagap
of 3to 4 m diameter, the water is permanent
and 1.5 m deep. It islocated at the southern
end of themainlake Sidi Bou Ghaba. Thewa-
ter isvery saty and can communicatewith the
main lakewhen it swellsafter heavy rainfall.
Mainly, the aguatic vegetation consists of
Lemna gibba and Chaetomporphalinum, and
the edge of Juncus maritimus.

Lacfouarate
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Current Ressarch Poper

It is a wetland located northeast of the city of
Kenitra, whichis, according Lahrouz et al. (2012)(,
awintering areafor migratory birds. Itsareais 2.16
km? and it is a depth of 0.5 to 4 m invaded with
vascular vegetation and filamentous algae and its
impoundment is provided by theinflows of theriver
Fouarate, water from the outcrop of the aguifer in
the winter, the water of precipitation and the waste-
water”. In addition, the lake is the ultimate reposi-
tory for many releases and waste from densely popu-
lated surrounding neighborhoods and where are | o-
cated several small industrial units (textiles, tanner-
ies,...).

According tothegpparent heterogeneity of thelake,
three research stations were surveyed:

1 SlI:Itislocated upstream of thelakeontheriver
Fouarat. This site is considered as a reference
site.

2 S2: Itislocated at Lake Fouarat, respectively,
on the right bank near crop fields;

3 S3: Itislocated near the outfall wastewater of
the surrounding neighborhoods.

Thetemporary pond and thewell of sidi amira

It islocated about 15 km east of Rabat, near the
forest homeof Sidi Amira. Itisaflat bottom trough.
Theagueti c vegetation gppears as soon astheimpound-
ment begins. Thevegetation consistsof hygrophilles
herbaceous species, Characeae (Chara canescens)
and other filamentous algae (Spiroger sp.). Theveg-
etation consists of phanerogammesincluding Ranun-
culusaquatilusand Glyceria fluitans.

Sidi yahia

Itisin Beht river at the Sidi Yahiaof Gharb. Itisa
river that inthiscity receives wastewater of thecity.
Often, thewater flow isnot too high except during the

rainy season. In places, herbaceous vegetation or sub-
merged filamentousal gaeispresent.

Oued fekroun

Itisanartificia river dugintothegroundtodrain
theexcessiveirrigationwater and water of therunoff or
floods. It islocated fifteen kilometers north of thecity
of Kenitra. Theflow of water has been often low; the
algal and vascular vegetation isoften very devel oped.
Similarly, in places, thewater surfaceiscovered with
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duckweed; the water depth is often less than 80 cm.
Dayet zdegh

It isasemi-permanent pool of an areaof 2 hect-
areswhichislocated 7 km east of thecity of Kenitra
Thewater depth can reach one meter and the aquatic
vegetationisrichinfilamentousa gae and Ranuculus
aquatilis.

Giteouljarabat

Itisatemporary to semi-temporarily swampswhich
recelving sewagefromthecity of Rabat. Sdinity varies
from one placeto another according to the heteroge-
neity of themedium and the amount of freshwater re-
ceived. Therichness of the environment of theaquatic
vegetation variesaccording to thedegreeof locd sdin-
ity and water depth can reach 0.80 meters.

Dayaouljasale

Itisatemporary pond contaminated by water from
leaching from thedisposal of solid wasteinthecity of
Salé. Salinity is not too high the vegetation consists of
filamentous algae and Ranunculus aquatilis. Water
depthisupto 1 meter.

Dar El gueddari

Dar El Gueddari isasmall villageinthe plain of
Gharb very proneto flooding or storm of Sebouriver.
Thus, ditchesand temporary poolsarevery common.
Aquatic vegetation consistsof filamentousagae, Ra-
nunculus aquatilis and duckweed (Lemna gibba).

Ricefields

In Morocco, the fields of rice are located in the
Gharb plain. Their areaisestimated at 13000 ha. Itis
an agro-ecosystem that isflooded during thegrowing
season of rice (lateApril to mid-September) and dried
up therest of theyear.

Sudied physcochemical parameters

Theinfluenceof ecologica factorsof theenviron-
ment ongenera phys cochemica processesandinpar-
ticular onthelifecycleof thegeographicd digtribution
of species, hasbeen reported by many authors. Itis
therefore useful to evaluatethe effect of themainfac-
torsthat have aninfluence onthe ecol ogy of maosqui-
toes. Thus, ineach gites, or station whenthe environ-
mentisheterogeneous, wehaveevad uatedeevenphys-
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cochemicd parameters. Thisisthetemperature (Tp),
the pH, the conductivity (Cd), the content of nitrate,
nitrite content, dissolved oxygen (O2), chlorides (Cl-
), alkalinity (Alc), Calcium Hardness (Cat+), the
hardness magnesium (Mg++) and total hardness
(D).

Satistical methodsfor data processing

In order to determinethe set of phys cochemical
parametersinfluencing thecharacteristicsof thewater
andtoidentify theamilaritiesbetween habitatsurveyed,
we processed the dataobtai ned by the Principa Com-
ponentsAnaysis(PCA) whichisafactorial method,
based ontheanayssof correlationsbetweenthevari-
ables by aconstruction of the new synthetic axesor
principa component that arederived by linear combi-
nation of theorigina characters.

Thismethod hasbeen widdy usedin many works
of Biology; weincdudethework Hammedaet al., Abba
eta.[®¥ Quzair et d.M and Hbaiz et al .15,

Sampling and methodsof analysisof thewater

We conducted in situ measurement of the water
temperature(Tp), dectrica conductivity (Cd), dissolved
oxygen (DO) and pH with field devices. Theother vari-
ableswereanalyzedinthelaboratory. Assaysareei-
ther volumetric or by spectroscopic methods, and ana-

67

—== Qurrent Research Peper

lytical methods were such as they were proposed
by Rodier(*®, These variables are Nitrites (Nit), Ni-
trates (Nat) Title akalimetric Full (TAC), the con-
tent of calcium (Ca+ +), the content of magnesium
(Mg + +), Title Hydrometric (TH) and chloride con-
tent (Cl-).

Elabor ation of thedata matrix

For eleven physicochemical parameters evalu-
ated, the overall resultsare shownin TABLEI. The
same table was used as template data statistically
treated. Therefore, it isadatamatrix consisting of a
double-entry table 10 Variables x 17 Samples.” The
codes of eleven physicochemical parametersand the
numbers of the sampleswhich weretaken are shown
inTABLEII.

Similarly, inorder to devel op abiotypol ogy study
of harvested species, the matrix containing the geo-
graphical distribution of mosquito specieswhichwere
collected in the 16 studied stations was statistically
treated by amultivariate statistical analysis.

Notethat the confrontation of theresultsof thety-
pological study of the biotypol ogique study alowsde-
termining theinfluence of the physicochemical condi-
tions of the environment on the geographical distribu-
tion of the speciesstudied. Thestatistical software used

TABLE 1: Datamatrix grouping theestimated values of thephysicochemical variableswithin 18 sampling

Codes Tp pH 02 Cd Cat++ Mg++ Cl- Alc.  Oxyd. Nitrates Nitrites
DED 20,2 6,2 87 1634 8,4 6,59 111 55 55 12,1 0,61
DSA 21 6,7 13 807 11,1 294 154 58 65,8 11,7 0,26
PSA 192 61 6,7 248 8,8 36,9 109 67 52 15,1 1,42
GMSB 19 6,6 11 3107 27,1 45,7 507 68 71 10,9 0,97
PMSB 19,1 8 9 3951 11,6 50 3567 852 69 135 0,54
DSB 195 74 13 2900 7,5 4,8 614 98,3 44,2 12,3 0,25
FSB 189 75 10 3120 8,1 9,3 732 99,2 51,5 12,3 0,34
Dz 194 65 9,8 866 18,3 33 344 37,7 65 10,1 0,29
OF 21 78 11,2 1360 28 289 97 58,1 68 11,6 0,48
osy 21,7 76 104 1960 29 16,09 98 57,3 51 11,1 0,18
DG 201 79 9,2 1212 30 9,02 88 62,1 42 10,6 0,19
Rz 251 79 8,6 1520 25 8,8 86 180 22 7,5 0,15
MFS1 23 732 59 1224 17 11,4 175 94 16,4 7,83 0,14
MFS2 24 79 49 1530 139 16,2 181 107 17,7 16,5 0,19
MFS3 14 8,1 3,7 1940 147 17,3 237 212 28,2 13,6 0,15
OULJR 191 84 8,7 1770 216 31,3 474 190 16,8 8,94 0,29
OULJS 20 8 6,7 1696 200 11,6 573 873 17,9 13,5 0,24
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TABLE 2: Datamatrix grouping speciesharvested in thestudied stations

24 = = © > %) %) o
£2 = 25 £ EgEu BB oz Bs 0n 02 83 57
85 5 35 5 5 3°358°382825se5 88
Cottages Stations < ® 3 < 3 3 3 5 3 38 8§ ‘DE 55
S1 + +
S2 + + +
Sidi Bou Ghaba S3 +
A + + + + +
S5 +
Fouarate 6 * *
S7 + +
Oued Fekroun 38 + + +
Sidi Amira S9ba 4 T
S10 Puit + + +
Dayet Eddis + +
Dayet Zdegh S11 + + +
Sidi Yahya S12 + + +
Dar Gueddari S13 + +
Ouljade Salé S14 + + +
Oulja de Rabat S15 + +
Ricefields S16 + + +

TABLE 3: Eigenvaluesand per centagesof inertia explained
by thefirst threeaxes

TABLE 4: Degreeof correlation between variablesand the
first threefactorial axes

Factorial axes C1l C2 C3 Variables Axes
Eigenvalues 3,470 2,263 2,152 C1 Cc2 C3
Variance (%) 31,543 20,573 19,561  Oxyd -0,863 0,261 0,268
Cumulative (%) 31,543 52,116 71,677 Ca 0,855 -0,004 0,150
for this analvaisis the - ., Alc 0,806 0,177 -0,077
or thisanalysisisthe “SPSS™. o2 0,737 0,297 .0.337
RESULTSAND DI SCUSSION Pr 0725 0489 0313
Cd 0,057 0,915 -0,001
According theresults(TABLEs Il and IV fi c 0071 0,828 0,249
ccording theresuts( SHTadIV, TIQUreS - Nivrjtes 0,457 0,112 0,753
2 and 3), wefind that most of theinformationisex- .
) : . ) Nitrates 0,104 -0,005 0,731
plained by thethreefirst factorial axes. Respectively,
the contributions of thevariablesintheformationof 9 0182 0487 0,597
e contributions of thevariablesintheformation o T 0122 10255 0566

the first three factorial axes C1, C2 and C3 are
31.543%, 20.573% and 19.561%, forming atotal of
71.677% of the information explained. Thus, the
maximum cumulative inertia is explained by the
planesformed by thefactorial axesC1 x C2 and C1
x C3. Moreover, the physicochemical meaning of
factorial axes C1, C2 and C3 are required.

Meaning of the axesof A C.P.

TheTABLEIV illustratesthe degree of contribu-
tion of the eleven physicochemical variablesin the
inertia of the axes C1, C2 and C3, and thefigures 1
and 2 show projection of these variables on thefac-
torial plans“C1xC2” and “C1xC3 “. Similarly, Fig-
ures4 and 5 show the projection of the samplestaken
inthefactorial plans C1xC2 and C1xC3.
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Figure 1 showsthat all the studied variablesare
involved in the formation of one or the other of the
first three factorial axes, and the analysis of corre-
lations between variables and the factorial axes
(TABLE IV) reved s the physicochemical nature of
axes:

o Mainly, the C1 axisare positively correlated
with calcium hardness (Ca), akalinity (Alk),
pH, Also, it isnegatively correlated with the
oxidizability and oxygen content. So, this
axis corresponds to a gradient of increasing
concentration for thethree variables and de-
creasing for the last two variables.

o Only two variables, conductivity (Cd) andthe
concentration of chloride(Cl), aresignificantly
involved intheformation of the C2 axis.Asa
result, thisaxisisconsidered asanincreasing
gradient of thesdinity.

o Threevariables contribute postively tothefor-
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Figurel: Projection of thevariablesin thefactorial plan
CixC2

mation of the C3 axis: the concentrations of
the nitrites, nitrates and magnesium (Mg);
also, afourth variable, thetemperature (Tp),
contributes negatively in this axis. Asare-
sult, the axis C3 corresponds an increasing
gradient for the three first variables, and a
decreasing gradient for the fourth variable.

Analysis of factorial designs C1 x C2 and C1 x
C3

Projection of pointsrepresenting the harvesting
stationsin factorial designsand C1xC2 C1xC3
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Figure3: Projection of pointsrepr esenting the physicochemi-
cal characterigticsof the habitatsin thefactorial plan C1xC2

Thefigure 3 showsadistinction of three groups
of samplesA, B and C. According to the physico-
chemica meaning axes C1 and C2, each of thegroups
Is characterized by:

Groupe A: The sample water is characterized
by ahigh oxidizability and high oxygen content; the
alkalinity and the concentration of calcium arelow.
We cite the samples conducted in the large merja,
the daya or in the ditch Sidi Bou Ghaba which, re-
spectively, are symbolized by GMSB, DSB and FSB.
Adding that, in the same group there are some
sampleswhich have aconductivity and chloride con-
centration that are dlightly higher such asthose made
in dayet Eddis (DED) or in the well of Sidi Amira
(PSA).

Grouping B: The samples of water have alower
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cal characterigicsof the habitatsin thefactorial plan C1xC3
oxidizability and a low dissolved oxygen concen-
tration; the calcium contents are high, but the alka-
linity and the concentrationsin the chloride and the
conductivity are medium.

Grouping C: Thereisonly one sample that was
made in the small Merja Sidi Bou Ghaba (PM SB);
it is characterized by high chloride content and a
high conductivity.

The factoria plane C1xC2 (Figure 4) shows a
distinction of three groups of speciesA ¢, B’ and C
‘. According to the physicochemical meaning axes
C1 and C3 each one is characterized by:

Grouping A ‘: In the water of the prospected
habitats, the concentration of nitrites, nitrates, and
magnesium aremedium or high.

Grouping B ‘: in the water of the prospected
biotopes, the concentration of nitrites and nitrates,
magnesium are lower than those in water biotopes
of groupingA’.

Moreover, it should be noted that thereisno big
difference between the water biotops of the group
A’ and the water of the group B’ against the values
of the oxidizability, the concentrations of dissolved
oxygen, of calcium and of magnesium.

Grouping C ‘: Water of the biotopes is charac-
terized by medium values of temperature, nitritesand
nitrates, and magnesium. But, the oxidizability and
the concentration of dissolved oxygen are low; the
calcium concentration and alkalinity are high.

ESAIJ, 10(2) 2015

Projection pointsrepresenting the har vested spe-
ciesin factorial designsand C1xC2 C1xC3

Theplane C1xC2 (Figure5) showsadistinction
of three groups of speciesA, B and C. According to
the physicochemical meaning of theaxesC1 and C2
each group is characterized by:

Grouping A : it groups Ochlerotatus caspius,
Ochlerotatus detritus, Uranotaenia balfouri,
Culiceta subochrea, Culex modestus and
Uranotaenia unguilata. According to the physico-
chemica meaning of factoria axesC1 and C2, water
of thelarvae biotops of these specieshasthemedium
valuesor dightly higher values of oxidizability and of
dissolved oxygen; theakalinity and the concentration
of thecacium, and thepH aredightly low to medium.
In addition,the water environments of Ochlerotatus
caspius and Ochlerotatus detritus have a high con-
ductivity and high chloride content.

Grouping B: itisconstituted by Culex hortensis,
Culex theileri, Anopneles labranchiae and Culex
pipiens. According to the physi cochemica meaning of
factorial axesC1 and C2, thewater environments of
these species is characterized by a high degree of
oxidizability, ahigh dissolved oxygen content, ahigh
concentration of calcium, ahigh alkainity, and ahigh
pH. But, the chloride concentration and conductiv-
ity are slightly weaker.
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Figure5: Projection of the pointsrepresenting the species
inthefactorial plan C1xC2

Grouping C: it groups Culeximpudicus, Culiseta
annulata and Culiceta longeriolata. The water
biotopes of thelarvae of these three specieshavealow
oxidizability and alow oxygen concentration; the cal-
cium content, thea kalinity and the pH are high. The
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conductivity and the chloride content are medium.

Moreover, the projection of the species in the
factorial plan C1xC3 (Fig. 6) shows a distinction
between three species groupings A , B’ and C °.
According to the physicochemical significance of
the axes C1 and C3 each oneis characterized by:

Grouping A’ : it groups Uranotaenia unguilata,
Culiceta subochrea, Ochlerotatus detritus, Culex
pipiens and Ochlerotatus caspius. The harvest wa-
ter environments of these species are characterized
by an oxidizability and a concentration of the dis-
solved oxygen which are medium or dightly higher;
the cal cium concentration, the alkalinity, and the pH
are slightly low; the concentrations of the nitrates,
of the nitrites and of the magnesium are medium to
high; the temperatureisrelatively low.

Grouping B “: It groups Culex hortensis,
Anopneles labranchiae, Culex modestus, Culex
thelleri and Uranotaenia balfouri. The water envi-
ronment of the harvest of these speciesis character-
ized by an average oxidizability and aconcentration
of the dissolved oxygen whichismediumto slightly
low. The concentrations of calcium, the alkalinity,
and the pH are medium; the concentrations of ni-
trate, nitrite and magnesium are low to medium, the
temperatureismediumto high.
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Figure6: Projection of the pointsrepresenting the species
inthefactorial plan C1xC3

Grouping C ‘: itis formed by Culicetaannulata,
Culex impudicus and Culiseta longeriolata. Their
aguatic environments are characterized by a low
oxidizability and a low dissolved oxygen concen-
tration; the calcium content, alkalinity and the pH
arehigh; thetemperatures and the valuesfor nitrate,
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nitrite, and magnesium are medium.

Moreover, many ecological data have been re-
ported in previous work about harvested species,
Ochlerotatus caspiusisvery common in the coastal
plainsof Morocco. Itslarvaelivein water accumu-
lationsthat have arich vegetable coverage™® and which
arerichin plant debrig®¥; aso, its aboundsin water
having about 29.8 g/ | of chlorides®.

The abundance of thelarvae of Ochlerotatus de-
tritusisrelated to the rate of recovery of habitat by
hal ophytic plant species®?3; asdlinity of 29.8g/1 is
very favorabletoitsgrowth?3. In addition, thewater
of habitats of larvae of Ochlerotatus caspius, and
Ochlerotatus detritus has a high conductivity and a
high chloride content.

So, for thesefirst two species, the salinity of the
water seemsto be adetermining factor in their geo-
graphicd digribution.

According Himmi et al.'™, Uranotaenia balfouri
has an optimum devel opment inwater having high hy-
drogenandlow levelsof minerdization. ThisisanAfro-
tropical speciesthat ispresentin MoroccointheNorth
Atlantic plainsand it issuspected of transmitting some
virusto amphibiang?. Itslarvae bitesbirds and am-
phibiansin permanent or temporary aguatic environ-
ments, in fresh or brackish water but whicharerichin
vegetation*”,

Culiceta subochreaisaspecieshavingawide eco-
logical vaencepreferring clear water todightly acidic
pH andlow levelsof salinity®!,

According Mohrig?, the Culex modestus gener-
aly livein lakes and pondswith fresh water’?. The
water pH of itshabitats has been often acidi?¢%8. Note,
moreover, that thisspeciesisthe primary vector of West
Nilevirus(WNV) in Europe.

According to Schaffner(?, Uranotaenia
unguilataisaspecieswhoselarvaelivein freshwater
or brackish, slightly sunny or lightly shaded?3., |t
thrivesin shallow marsh grasses, temporary ponds,
ditchesof irrigation or water accumulationsovergrown
by lush vegetation and rich in organic matter and duck-
weed.

Culex hortensis is a species that does not sting
humans; it hasthe adultswhich hibernate®y. Thelar-
vaelivein rural and urban environments and could
grow in small areas with fresh, clean water or large
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surfaces (canal's, ponds) rich in vegetation.

Culex theileri is common in Morocco and de-
velopswith high densities®. Environmental tempera:
tureinfluencesthe hatchability of itseggsand atem-
perature of 36 ° C seems to be very favorable®. It
isapest to humansby itsbites but in South Africa, it
has been found naturally infected with West Nilevi-
rus.

Anopneles|abranchiaeisaspecies of water ac-
cumulations exposed to sunlight®3, temporary or per-
manent but not exceeding 1900 m altitude®. Thewa-
ter of itshiotopsisshalow, fresh or dightly brackishi®3,
weakly mineralized and covered by acover vegetable
richinfilamentousa gag*"*¥. Anopheleslabranchiae
isthemgjor vector of malariainthe Maghreb, particu-
larly in Morocco®4.

Culex pipiensiscommoninMorocco. It biteshu-
mans and hasawide ecological valence®-. Thelar-
vaethriveinthe stationshaving low or high tempera-
ture, indifferent pH and low concentration of dissolved
oxygen; but, it doesnot tolerate high salinity or ahigh
minerdization of water®. However, thelarvaecanlive
evenin polluted environmentg*2.

Culeximpudicuslarvae abound in accumul ations
having clear water, cool and shady but canbefoundin
variousenvironments, it growsin environmentswithlow
mineralization, with significant water depth and high
average temperatures*d. Culex impudicus, being
partly ornithophilic, could transmit, during the spring,
WNYV from migratory birdsto non-migratory ones*?.

According Himmi et al. (1995)4 Culiseta
longeriolataisaspecieshaving awideecologica va
lence. It could grow in fresh or brackish water, tempo-
rary or semi-permanent and evenin polluted waters. In
Morocco, it hasagreat development inlow-mineral-
ized waterg®.

According Himmi et al. and Trarit** thelarvae of
Culicetaannulata aboundin avariety of biotops, natu-
ra or artificid, and even polluted, but itisvery common
in nitrogen-rich waters. The females bite all warm-
blooded vertebratesbut with apreferencefor birdsand
it may transmit thevirusmyxomatosis.

CONCLUSION

According to the physicochemica conditionsin
the different biotops, three categories of group of
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speciesA, B and C were distinguished:

Category A: It groups Ochlerotatus caspius,
Ochlerotatus detritus, Uranotaenia unguilata,
Culiceta subochrea and Culex pipiens. Theliving en-
vironment of thelarvae of these speciesischaracter-
ized by: the value of the oxidation in thewater and the
concentration of dissolved oxygenarehigh, but thecon-
centration of the calcium and alkalinity level arelow,
the concentrationsof nitrate, nitriteand magnesium are
moderate to high, and the temperature is relatively
low.

Category B: grouping of Culex hortensis, Culex
theileri, Anopneles labranchiae and Culex pipiens.
Theliving environment of thelarvae of these peciesis
characterized by an oxidizability and aconcentration of
dissolved oxygen dightly lower than of theenvironment
of theA category species; aso, the concentration of
cacium, thepH and akalinity aredightly higher, the
chloride concentration and conductivity aredightly
weaker, and the concentrations of nitrite, nitrate and
magnesium aredightly lower but thetemperatureishigh.

Category C: Itincludes Culiceta annulata, Culex
impudicusand Culisetalongeriolata. Theliving envi-
ronment of thelarvaeischaracterized by low levelsof
dissolved oxygen and thelow oxidizability but thecon-
tent of calcium, dkdinity and pH arehigh; thetempera:
turevaluesand the concentrations of nitratesand ni-
tritesareaverage; also, the concentrationsof the mag-
nesium and the chlorideand conductivity valueareme-
dium.
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