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ABSTRACT

The Morocco is facing demographic challenges and drought (less 1000m3/habitant/year). This causes people to
use wastewater in the rough. These wastewaters contain fertilizing substances however its use in the raw could
threaten the environment.

For the city of Settat, a Morocco city which islocated 60 km south of Casablanca, the wastewater is discharged
without prior treatment in the river of Bou Moussa. Thus, in this work, we contribute to characterize the
parasitological status of the wastewater in two main collectors A and B.

Theresults showed that the average concentration of nematode eggs at the collector A is13.50 eggd/liter and 29.72
eggd/liter at the collector (B). Respectively, the eggs Cestodawas 5.24 eggs/liter in A and 2.68 eggd/liter in B.
TheProtozoawas 11.58 cysts/l and inA and 6.75 cyst/liter in B. Nematodes are represented especially by the eggs
of Ascarissp, Trichurissp, Nematodirus sp, Enterobius ver micularisand Ancylostoma sp. For the tapeworms, we
have Taenia saginata and Hymenolepis diminuta and Hymenolepis nana. The Protozoa were Entamoeba coli,
Giardia lamblia and Entamoeba hystolitica.

The concentrations of these parasites exceeds WHO standards. They therefore constitute a potential danger to
the direct and indirect use of wastewater.  © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

In Morocco, the raw wastewater is reused fre-
quently of infarm. Duetoagriculturd intensficationand
the exacerbation of drought, this practice IsMade of
very old and common way to the periphery of major

continentd citieswhich havenot aSanitation Network.
S0, over 7200 hectaresof agriculturd land areirrigated
directly with raw wastewater!>2, Thispracticemay cause
arisk of pollution of groundwater and soil degrada-
tion®. Inthisareaintestind parasticinfectionsaredso
among themost common hedlth risks. Inaddition, this
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ancient practice formally based on good intentions,
among other water conservation and useof fertilizers,
isrisky and must be new practicesbased on wastewa
ter treatment according to standards recognized.

In the present study, we evaluated the degree of
sewage pollution by agroup of parasitesthat posea
potential risk to the health of farmersthose waters not
previoudly trested.

MATERIALSAND METHODS

Sudy site

Settat islocated at the center of Morocco, 60 km
south of Casablancaon nationa road No. 9 connecting
CasablancaMarrakech (Figure 1).

Casablanca

Marrakech
Figurel: Location of thecity of Settat.

Thecity of Settat ismarked by arid to semi-arid
climate, an average annual rainfall of 284 mmwith a
highintracand interannua varigbility (coefficient of varia:
tion grester than 30%)1. Duringtheyear, therainy sea-
son lastsfrom October toApril; June, August and Sep-
tember areamost dry with average monthly rainfall,
amost dwayslessthan 5 mm.

Thecity of Settat has 120,000 inhabitantsand pro-
duces about 120 tons of manure per day and rejects
about 9000 m® of wastewater per day. Thisuntreated
wastewater isreused to irrigate over 400 hectares of
agricultura land®.

M ethodology of study

The samplesof raw sewagewere conducted twice
amonth between January 2012 and October 2012 at
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the manifoldsA and B. Following the method adopted
by Bontoux (1983)?, the samples weretaken in the
flow of the sawer areawherewater circulaionismore
activeand afew inches abovethe surfacethe collector.

In Every sample, oneliter of washwater was col-
lected and preserved by the addition of formalin 10%
(2ml/liter) ingterilevids. Thenthebottles are brought
tothelaboratory inacooler (at atemperatureof 4 °C).

Inthelaboratory, wastewater sampleswereleft to
settleduring 24 h. Then, theparasitologicd anadysishas
needed different actionsamplification techniquesfor the
parasiteload hasbeentoo low for adirect microscopic
examinationisconclusved.

We have used the method of Bailenger sinceitis
strongly recommended by the WHO in 1997, It is
advantageousfor itsefficiency, smplicity, speed and
repeatability for constant character reagentsthat are
less expensive and non-hazardous. Thistechniqueis
designed for the concentration of paraditiceementsby
removing theremainsinsignificant result of attractive
forces caused by the two immi scible acetoacetic ether
andtheirritated plotspatcheslipophilic and hydrophilic
phases.

The observation of helminth eggswascarried out
at amagnification 100.X while protozoa, dueto their
small size, wereobserved at magnification 1000.X.

Therecogni zed parasites are subsequently quanti-
fied usngabladeMac Master. Microphotographswere
performed using atrinocular microscopewithadigital
camera.

Thetota number of parasites (X) per liter of waste
water isca culated usng thefollowing formula
X =A.B/CD
X =number of parasites per liter of wastewater

sample,

A =number of parasites counted on the blade Mac
Master

=volumeof thefina product (ml).

= capacity of theMac Master blade (0.3 ml).
=initia volume of wastewater to be analyzed (2
liters)

o0Ow

RESULTS

Microscopic observation of thewastewater hasal-
lowed to determining the presence of severd groupsof
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parastesreturningthefollowing groups. protozoa, nema-
todesand cestodes.

The protozoafrom raw sewage collector A were
represented by Entamoeba coli, Giardialambliaand
Entamoeba hystolitica.The nematodes were repre-
sented by Ascaris sp, Nematodirus sp and Ancyl os-
toma sp, and the cestodes were represented by Hy-
menol epis nana and Taenia saginata.

Quantitativechar acterization of parasiteload sew-
agecollector A (Figure2)

Thewastewater of thecollector A contains12.5%
of pogitiveprotozoa. The average concentration of para-
sitesidentified was 2.05 cysts/l Entamoeba coli, 1.52
cysts/l and 4.72 hystolitica Entamoeba cysts/l of Gia-
rdialamblia.
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Figure2: Mean Concentration of parasitesraw sewagecol-
lector A

For the nematodes, we have scored 20.35% of
positive sampl eswith respective average concentrations
of eggsof 9.8 eggy/l of Ascarisp, 2.52 eggs/l, Nema-
todirus sp and 1.40 eggs/l, and Ankyl ostoma sp.

For the tapeworms, the percentage of positive
sampleswas 8.45% with an average concentration as
egos: 2.75 eggy/l for Taenia saginata and 2.84 eggy/|
for Hymenolepis nana.

The percentage of sampleswith tapewormsis8.45
% with an average concentration aseggs: 2.75 eggy/!
for Taenia saginata and 2.84 eggs/l for Hymenolepis
nana. For strongyles eggs, there are a percentage of
positive samplesintherange of 22.48% with an aver-
age concentration of 15.27 eggd/l. While, strongyles
larvaewerepresentinthesampleswithapostivesample
percentage of 28.85% for an averagelarva concentra:
tionof 20.88larvaell.

Lesprotozoairesrépertoriés dans les eaux usées
drainées par le collecteur B sont représentés par Enta-
moeba coli. Lesnématodes sont représentés par As-
caris sp, Trichuris sp, Nematodirus sp, Enterobius
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vemicularis et Ankylostoma sp. Les cestodes sont
représentés par Hymenol epis diminuta.

Theprotozoalisted in wastewater drained by the
collector B were represented by Entamoebacoli. The
nematodeswere represented by Ascarissp, Trichuris
sp, Nematodirus sp, Enterobiusvemicularisand An-
cylostoma sp. Tapeworms were represented by Hy-
menol epis diminuta.

Quantitativechar acterization of parasiteload sew-
agecollector B (Fig.ure3)

Thefregquency of protozoafoundin sewage collec-
tor B is 7.5% with an average concentration of 4.85
cysts/l Entamoeba coli. The percentage of nematodes
collected at the collector B is48.75% with respective
average concentrations in eggs of Ascaris sp 14.24
ega9/l, 2.4 eggs/l Trichurissp, 18.82 eggy/l Nemato-
dirus sp, 7.8 eggy/| of Enterobius vermicularis and
4.24 eggs/l Ancylostoma sp. We recorded 4.28% of
tapewormsthat an average concentration of 3.24 eggs/
| Hymenol episdiminuta. For strongyles, we spotted
eggsfor 12.57% of positive sampleswith an average
concentration of 7.24 eggs/l, whereasin larvae, there
were 19.77% of positive sampleswith 11.26 larvagll
asameanvaue.

Figure3: Mean Concentration of parasitesraw sewage col-
lector B

Thefigure 3showstheaveragevariation of thecon-
centration of parasitesin wastewater drainedin collec-
tors(A) and (B) during cold period (October to March)
and warm period (April to September).

Theaverage concentration of protozoaduring the
cold period at thecollector Ais3.87 and O cystscystin
the collector B, while during thewarmer monthsitis
2.50 cystsinthecollector (A) and 1.8 cystsinthe header
of B.

The mean concentrations of nematodesduringthe
cold period were1.24 eggd/l inthe collector A and 4.88
eggd/l inthecollector B. During hot weether, they were
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2.95 eggd/l in the collector A and 4.92 eggd/l in the
collector B.

For Cestoda eggs, the cold period that covering
September, October, November, December and Feb-
ruary, the concentrationswere 1.77 eggs/l at the col-
lector A and 0 eggy/l at thecollector B. Duringthewarm
period, the concentrationswere 2.35 eggd/l inthe col -
lector A and 2.40 eggd/l inthecollector B (Figure4).
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Figure4: Variation of thepar asteconcentration in wastewater
collectorsA and B asa function of sampling periods.

DISCUSSION

The collectors studied showed a parasitic diver-
genceandinequality intermsof quantity and feca pol-
lution carried by theraw sewage. Qualitativeanalysis
enumerated protozoaand three helminthsin wastewa
ter of samples. Nematodes, Cestodesand strongyles,
with an exclusive superiority of the Nematodes com-
pared to other.

Theaverage concentration of helminth eggs (with-
out the strongyles) at the collector A were 11 eggs/l and
13 eggy/l at the collector B. According Bouhoum
(1996)17, the concentration of eggs of parasitic helm-
inthsin urban wastewater is strictly tied to the demo-
graphic factor. Indeed, the manifold B has agreater
extent (72 ha) that themanifoldA (35 ha), so thenum-
ber of peopleconnected to the collector B ismoreim-
portant than people connected to the collector A. Simi-
larly, thedifferencein mean parasite concentration could
be explained by the importance of wastewater from
industrial areas, whilethe collector B conductswaste-
water from household charged in heminth eggs.

Therefore, the parasite concentration of urban
wastewater collected in A and B has showed average
| oads exceed the standards recommended by theWorld
Hedlth Organization that wasindicated by Bulmenthal
et al. 20001® and the Standards Committee and stan-
dardsof theMinistry of Environment of Morocco (<1
viable nematode egg per liter) for watersreserved for
cropirrigation)®.
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Moreover, theresults showed that the highest con-
centrationsof parasiteswere noted during warm pei-
ods (April to September). Theseresultsconfirmthose
of WHO (1989)*% reported that theincreasein eggs
concentration of helminthsin springand summer isdue
to therequirementsof temperature, humidity, oxygen
and adequate sunlight toripentheseparagitic hdminths.
Theseresultsare cons stent with those on many work
made in other parts of Morocco, including those of
Dssouli (2001)™Y in OujdaBouhoum et al. (2002)*2
inMarrakech, and Naur (1996)1*% in Beni Melld.

Note that Schwartzbrod et al. (2003)1*4 and
Bouhoum (1996)!" haveindicated that, in wastewater,
theeggsof theintestinad nematodesshow greeter resis-
tancethan those of Cestoda. Thissuperiority wasalso
announced by Belghyti et al. (1994)*%, Nsom et al.
20034, and Nsom et al. 2003b!*7.

CONCLUSION

A quantitativeand quditativedissmilarity in para
sites of wastewater was noted. The water of the col-
lector B wasmorerichnessin parasitesthan thewater
of the collector A. Thismay be dueto the size of the
popul ation connected to each collector andto the dif-
ferencein socioeconomic status of urban populations.
Thewarm period (April-September) wasacondition
favoring parastedispersd.

Theburden of hdminth eggsfound exceedsthestan-
dardsreported by the World Heal th Organi zation, by
those of theMinistry of Environment of Morocco, and
by those of the Normsand Standards Committee Mo-
roccan watersreserved for irrigation agricultures (<1
egg viable Nematode per liter). Thisbringsagreat hy-
gienic hazard in reuse of wastewater without prior
treatment. Thus, atreatment plant that will treat waste-
water prior to their amendment isnecessary.
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