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INTRODUCTION

Theimageof famineand manutitionglueAfrica In-
deed, some Sub-SaharanAfrican countrieswith certain
difficultiesinfood production are obliged toimport com-
modities such asriceand other foodstuffg*3. Burkina
Fasoisnotimmunetothiskind of situation. Moreover,
the country isexperiencing cyclic food criseswith cli-
mate hazards, poverty and conflict asmain causes.

Despiteeffortsover many yearsto curb hunger and
malnutrition, we must recognizethat food insecurity is
dill adaily redity in BurkinaFaso. Nearly hdf the popu-
lation (46.4%) live below the absolute poverty and do
not get to meet their basic needs. Thisiscertainly food
insecurity in the country but especidly intownwheredl
thefood must be purchased. Infact, thelow purchas-
ing power, unemployment and underemployment areat
theorigin of food insecurity. Becauseof thissituation,
an sgnificant segment of the populationinvent new so-
lutionsin order to survivel. It isthere, that urban agri-
culture hasbeen devel oped with gardening asthemain
activity in most West Africacitied*®. For examplein
Ouagadougou approximately 40,000 peoplepraticethis
activity for therr livelihood>".

The practice of urban gardening still knows many
condraints. Inaddition of land insecurity problems, land

degradation, thegardenersof Ouagadougou, unliketheir
counterparts in Bamako, Cotonou, Abidjan, face a
problem of water scarcityt. It should benoted thatitis
weak interms of the avail ability of resources stored
and distributed asthemagjor constraint arises.

Inresponseat thissituation, many dams havebeen
built. Indeed, to sxtiekilometer around Ouagadougou,
therewasonly onehydro-agriculturd sitebuiltin 1960,
four in 1975, twenty today!™. But it isclear that despite
these developments, wastewater reuse is palliative
trendy among urban gardeners®8. Thesanitary risks
arising from such practicesarefar from negligibl€®9,

Indeed, despitethefact that thesewatersare apo-
tentid fertilizers(nitrogen and phosphatematerids), their
levelsof heavy meta sand pathogens, are nevertheless
risksof contamination of soil, groundwater, plant and
risk hedlth for humansand animal §1-23,

Thiswork aimsto study the microbiological and
parasitologica quality of irrigation water of vegetables
in Ouagadougou.

MATERIALSAND METHODS

Sudy areaand period
The study took placein Ouagadougou the capital
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city of BurkinaFaso (12°22°N, 1°31°W). This city is
gtuatedinaSudanesesavannah zonewithlow and highly
variablerainfall. Thereisonerainy season. During the
dry season, and particul arly from January to March,
theclimateisvery dry and dusty resultingfromtheHar-
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mattan. In Ouagadouggou city, therearesevera dams
that areused for gardening. Thesereservoirsarefed by
rainwater and wastewater from the city. Ouagadougou
issubdividedin 12 districts. Thesampling wascarried
out in 09 of thesedistricts. Intotal 24 gardening sites
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Map 1: Map of Ouagadougou showing thevegetableproduction sites

werevisited for thecollection of water samples. These
sitesareshownontheMap 1.

The present survey was conducted from February
to June 2013 and had two stages. Firstly, thelocaliza-
tion and characterization of vegetable gardens of
Ouagadougou werecarried out and thenthe vegetables
irrigationwater wasanaysis.

L ocation and char acterization of vegetablegar den
sites

In cross-sectiond surveys, market gardening sites
were georeferenced. Information such asthe nature of
thesite, the number of growersonthesite, thetype of
irrigation water, use of pesticides and speculation pro-
duced werereported.

Samplescollection

Samplesfor bacteriol ogica analysiswerecollected
using aborosilicate glass bottle with acapacity of 500

ml. Theseflaskswere previously sterilized at 120°C
and subjected to apressure of 120 kg/cm2 for 30 min-
utes. Collected sampleswerelabeled, storedinare-
frigerated cooler and transported immediately to the
|aboratory for examination. A tota of 69 water samples
coming fromdams(04), ditches, drainagechanndsrain-
water and wastewater (06) and wells (59), were col-
lected on all the 24 pointswherethere are vegetable
crops.

For parasitological analysis, 56 samplesof 5liters
each were collected randomly between 8 am and 11
amin sterileplastic containerson all sitesof thecity.
The samples were kept in arefrigerated cooler and
transported to the laboratory for analysis. It should be
noted that the volume of water withdrawn was deter-
mined in agreement with thefindings of the study con-
ducted by Schwartzbord and al .[*4. Thefrequency of
this sampling was agathering session per week.
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Samplesprocessing
Bacteriological analysis

Fecd coliform (FC), totd coliforms(TC) and Feca
Enterococci (EF) werequantified inthisstudy. These
indicatorswerecounted by themethod of filtration through
amembranefilter witha0.45 um pore diameter for lightly
laden water (well water or wells, dam etc.) and by the
agar incorporation techniquefor wastewater and trested
wastewater. Fecd coliform (FC) andtotd coliforms(TC)
werecultured on agar Chromocult coliform. Thisculture
medium wasincubated at 37°C for FC and 44°C for
TC during 24 hours. For Fecal Enterococci (EF), the
culturemediumwas carried out on Bile EsculineAzide
(BEA) after incubation at 37°C for 24 hours.

Par asitesquantification

Inthelaboratory, water samplesweresieved poured
intotraysand dlowed to settleovernight'™. Theresidue
ettling, or base, was used after concentration for quali-
tativeand quantitativeandys's. Parasite concentraction
wasdoneby using modified Bailenger method asrec-
ommended by World Health Organization*®. Bri€fly, af-
ter centrifugation of andiquoteof 1.5 ml of water sample
in an acetoacetic buffer and ether, the pellet obtained
wasaddedto asolution of zinc sulfateto 33% (density =
1.18) todlow theeggsto adheretotheMac M aster cell
andfadilitatethe r counting under microscope. WWemodi-
fiedthisprotocol by removing theether to not affect the
viability of parasiticdementsthat may beinthesamples.
The dides were readed using x10 and x40 objective
under light microscope. Parasiteswereidentified by the
morphologicad sructuresof their cysts, ovaor larvaewhen
focused under themicroscope. Theviability of parasitic
elementswasdetermined with safranin accordingto De
Victoricaand al.'™ method. Eggsand oo/cyststhat ab-
sorbed the dyeare considered viable.

The total number of parasites per liter of water
sample (N) wascd culated using the Formula:

N=A.X/P.V,

withA =number of parasitescounted ontheMac Master
dide; X =volumeof thefind product (ml) and P=Mac
Master room capacity (0.3ml)

RESULTS

Market gardening siteschar acteristics
Fivethousand three hundred and ten market gar-
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Figurel: Distribution of vegetable grower s depending of
typeof irrigation water
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deners(5310) sharethese sites. Themost popular Sites
are: Boulmiougou, Tanghuin, Kossodo. All the sites
listed are permanent. Speculation produced arediverse
and vary from onesiteto another. Inaddition, asshown
inFigure 1, thewater used for irrigation of these specu-
lations on vegetabl e sitesare composed mainly of wa
ter of wells(66.4%), water of dam (21.8%), wastewa-
ter (0, 7%), drilling (2%), treated wastewater (0.7%).
Moreover, onal sites, organic manure (composed of
animal wasteand plant debris) and chemicd fertilizers
(urea, NPK) are by far themost fertilizers used.

Asareminder, the physico-chemical parameters
measured weretemperature and pH. To evduatethem,
weused theaverage. Thus, theaveragetemperature of
theirrigation water of vegetable cropsin the city of
Ouagadougou was 29.78°C, with a maximum of
31.73°C. The average pH was 8.23 with a maximum
of 10.6 and 5.6 minima. It isnoted that thetemperature
and pH of wastewater (raw or processed) used for
irrigated cropsremained inthe samerange.

Bacterial load characterization

Theresultsof theweekly andlyzesof irrigationwa:
ter of vegetable cropsat Ouagadougou reved the pres-
ence of indicators of fecal contamination. Indeed,
66.7% (46/69) of thewater samplesanayzed, countain
Fecd coliforms(FC),, total coliforms(TC). Asshown
onthe Map2, Fecal coliformswerethe most preva-
lent bacteria, followed by Enteroccus and Escheri-
chia coli. The concentrationsvary between 10/100
ml and 3.860/100 ml for FC, between 11/100 ml and
13/100 ml for Escherichia coli, and 12/100 ml to
2380 /100 ml for Fecal Enterococci (EF). These
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Map 2 : Map showing the microbiological contamination level of water irrigation used for vetegetabes production in

Ouagadougou

concentration of FC, TC and EF are more important
intheirrigation water of vegetable sites of Wayalgin
(1543/100 ml of FC and 619 /100 ml of EF), fol-
lowed by Kossodo (500/100 ml of FC and 30/100
ml of EF) and Boulmiougou (450/100ml of FC and
40/100ml of EF) whereirrigation water areraw waste-
water, treated wastewater and well water respectively
Map 2.

Parasitological load char acterization

Parasitologica andyzesof irrigation water of veg-
etablecropsinthecity hel ped highlight eggsfrom two
groups of helminth parasites: nematodesand cestodes
and protozoan cystsof coccidiaclass. Identified spe-
cieswererespectively Ascarislumbricoides (6 eggs/

L), Ancylostoma duodenalis (7 eggs/ L), Taeniasis
spp. (27 eggs/ L) and Hymenolepus nana (7 eggs/
L), for helminths and Entamoeba histol ytica (4 cysts/
L) for protozoa. TABLE 1. No representative of the
group of trematodes werefound in the samplesana-
lyzed.

It should be noted that only 20% of eggsand cysts
wasviable.

Thedistribution of these parasiteswas represented
on Map 3. Asshown by thedistribution map, al types
of irrigation water are contaminated with parasites.
Wastewater were carried more parasitic speciesthan
others. Indeed the 5 parasitic speciesharvested, 4 are
present inthewastewater. Also, for akind of parasite
thenumber of eggscollectedishigher thanin other types.

TABLE 1: Helminthsand protozoa par astesinirrigation water in vegetablecropsin Ouagadougou

arasitic species Number of Waste water Treated well Dam water
P » eggs/ cysts Wastewater water
Nematodes Ascarislombricoides _ 6eggy L + - + +
Ankylostoma duodenalis 6 eggs/L + - - -
Helminths Hymenolepus nana 7 eggs/L - + - -
Cestodes  Taenias Spp. 27 eggsL + + - *
Protozoans Coccidian  Entamoeba histolytica 4 cysts/L - + - +

+ : presence; - : abscence
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Map 3: Map showingtheparasitological contamination level of irrigation water used for vegetablesproduction in Ouagadougou

The parasite speciestapewormsspp. illugtratesthis. Of
the 27 eggs of tapeworms spp collected atotal of 20
eggswerefrom sewageagainst 5 and 2wellsand dam

water respectively.
DISCUSSION

Geographicd surveysfound 24 locationsinthecity,
spread over 14 sectors, wherevegetableswere seenin
thedry season. Thisislessthan the number inventoried
by Cisse and al.[*¥ which had listed 32 in the same
season. Water resources used are well water, dams
water and channelswater. Theseresultsarein agree-
ment with those report by Cisseet al.*®, but are con-
trary to those reported by Koné and al.[*¥ as to the
amount wastewater used and surfacesirrigated by these
weter.

It know that water isan important resource that
supportslifeof al living organismsand isused for dif-
ferent purposesincluding drinking, and vegetables cul-
tivation. Polluted water isanimportant vehiculefor bio-
logical agentg?” that can betransmitted by direct con-
tact and/or indirectly through consumption of cropsir-
rigated®l. Their recovery in water used asthe source
of contamination, may be helpful inindicating theinci-

dence of intestina and skin diseasd? among acom-
munity. Thesurvey of irrigation water of vegetables
found concentration of microorganismscomposed by
bacterial and parasites. except wastewater, bacterial
pollution levelsrecorded are bel ow recommended by
WHO for unrestricted irrigation of vegetable crops
thresholds.

Asregardsthe parasitologica characterization of
irrigation water for vegetabl e cropsin Ouagadougou,
thetypeof parastesisvaried. Unlike previouswork in
the same context!*¥ it is composed of helminthsand
protozoan. Thiscould beexplaned by the greater num-
ber of sitesinvolved in sampling the one hand, and the
method of quantification of parasitesused ontheother.
Evenif weagreeto say that thereisno standard method
for sampling and detection of helminthsand protozoans
in environmenta matrices??, it remainsthat severa
authors have demonstrated that the method was modi-
fied Bailenger most effectivel’629, Indeed, this easy
method of application not only alowsquantification of
hel minthsbut also protozoa. Thisisnot thecasefor the
SAF (Soduim acetate- Acetic acid - Formalin) con-
centrati on techniquewhich mainly focusesonthe de-
tection of helminthes?”. Inaddition, quditativeanaysis
identified twogroupsof heminthsinthesamples: Nema:
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todes and Cestodes. Thisisin agreement with obser-
vations made by Cisse and al.'®, with aslight pre-
dominance of nematodes. Thisdifferenceisrelated to
theintrins c resistance of helminthsbelong nematodes
class to environmental conditions. Indeed,
Schwartzbrod and a.?%; Ben Ayed and al ™ reported
that the eggs of the nematodes classaremoreres stant
thanthe Cestodes classin waters. Furthermore, no rep-
resentative of the class of trematodes were encoun-
tered duringthestudy. Thisobservationisin agreement
with theassertion of Jimenezi*Y which stated that only
nematodes and cestodes had significant healthin as-
sessing theparasitological water quaity ingenera and
inparticular wastewater.

Finaly, our study showsthat athough al types of
irrigation water of vegetabl e cropswere polluted, the
parasiticloadishigher in wastewater than other types.
Thissupport thesevera epidemiologicad studiesaround
theworld which haverevea ed an excess of parasitic
infestations associated with raw wastewater reusein
irrigation222,

CONCLUSION

Analysisof thetypesof water irrigation useonveg-
etable sites Ouagadougou showsthat al types of wa
ter, even well water present parasitol ogica and bacte-
riologicd pollution. While, except wastwater, bacteria
pollution level srecorded are bel ow recommended by
WHO for unrestricted irrigation of vegetable crops
threshol ds, thisisnot about the parasitol ogica contami-
nation. Thisisparticularly worryingfor raw and treated
wagtewater which have higher levelsof pollution. They
provein fact moredangerousfor thehealth of growers
who usethemdaily heath.
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