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ABSTRACT

Salmonella outbreaks from contaminated water and non animadi$ (e.g. produce) are increasingly
reported. To address the environment as a potexttisce of pathogen@almonella, the prevalence of
Salmonella in households engaged in livestock farming in @arKaduna State (Nigeria) was
investigated. A total of 336 environmental samptesnprising water, soil, manure and vegetable
samples were collected from thirty households Withstock while three households without livestock
were used as control. Sampling was done from M&rcBeptember 2006 covering both wet and dry
seasons. Sevesalmonella spp were obtained: 1(0.65%) during the dry season648@28%) during the
wet seasonSalmonella spp were detected from manure, water and vegetabl@lsamA prevalence
rate of 2.08% was obtained f8almonella spp in the study location. The rate of detection waghhr in

the wet season than in the dry season. The deteatithis pathogen from the environment represants
potential health risk factor since man is alwaysadntinuous interaction with the environment.
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INTRODUCTION

The potential contamination due to animal husbarapgrations and the indiscriminate disposal of a@him
wastes and effluents from livestock applied asiliegt for crop or silage production constitute an
environmental and public health risk (Yaetcal., 2004).

Adding manure to the soil has agronomic benefitsugh the addition of plant nutrients (nitrogenpgbhorus
and potassium) and organic matter (Gagliardi anth&a2002). . Despite the benefits from the usergénic
manure, there is a potential health risk from maniato the food chain as a means of pathogen tansf
Nicholson et al., (2000) in the review of issue of pathogens fieménto the food chain from manure
applications to land, states that there is a lddata on ‘typical’ levels of pathogen in animahones.

The actual number of pathogens shed is importahtlz@s has been found to be affected by a numb&aobbrs
such as animal age, diet, stress and season (Nachel al., 2000). The probability of pathogens being
available for transport at the soil surface is dikely to be influenced significantly by the dumat and
conditions of storage prior to land spreading.

Contaminated manure can contaminate the produeetljirthrough its use as a soil fertilizer or iritly
through infiltration of irrigation water or watesed to wash the produce (Doyle, 2000). Sourcesiaflial
pathogens on fresh produce at the preharvest stafigle faeces, irrigation water, inadequately costed
manure, soil, air, animals and human handling (Beickl., 2003). Salmonellosis is a disease caused by
members of the gen&lmonella (Nietfeld and Kennedy, 1999). It is an importaause of diarrheal illness in
humans, causing approximately 1.4 million illnerd 800 deaths annually in the United States (Bneetrs.,
2000). Much of what is known about the epidemiol@gysamonellosis comes from outbreak investigations
These investigations have determined that most hunfactions result from the ingestion of foodsasfimal
origin that are contaminated witBalmonella species(Meadkt al.,1999) beingSalmonella of animal origin
causes an intestinal infection, characterized ligden onset of fever, myalgia, cephalagia, abdontrehps,
nausea and vomiting. There is increased risk gosxre among those who work in abattoirs, poultry
processing plants and those in contact with anandltheir products.
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This work examines the role of livestock and ittueints as point source 8almonella.

STUDY AREA

The study area covered were some households emgadivestock farming in Samaru and Sabo in Sabon
Gari L.G.A and Zaria city in Zaria L.G.A of KadarState. Sabon Gari local government area igga larban
set up with a population of 246,544 people (FGN Z8§2009).The local government is situated along
longitude 8 and 9 and latitude 19and 1% on the world map and is bounded on the east bp §dB.A and on
the west by Giwa L.G.A on the north by Makarfi LAGand south by Zaria L.G.A.While, Zaria local
government area has a population of about 277,id8abitants (Population Census, 1991). It is s@datn
longitude 8 and latitude 9and it is bounded on the east by Soba L.G.A, Wwgskiwa L.G.A, north by Sabon
Gari L.G.A and on the South by Igabi L.G.A.

Livestock keeping is a common activity in most hehusids in the area ranging from poultry, cow, gsheep
and ram. The semi intensive and intensive livestoekiagement systems are common while the exteissive
rare. Most households had wells situated in thesidential area from where water for domestic &t
drinking and water for the animals is obtained. 8dmuseholds have tap, though tap water is nonhstaot
source of water, wells are the most regularly ustalvever, some households obtain water from stream
river. A total of three hundred and thirty six sdespwere analyzed. Three cluster settlements dofeclo
proximity to the University of Study (Samaru, Sal®ari and Zaria city) were randomly selected. Wittiie
cluster, households with livestock were identifiad ten households randomly selected from eacheclus
population.

SAMPLE COLLECTION

Water

Water samples were collected according to the pitwgerecommended by American Public Health Assiociat
(APHA, 1992). Water samples were collected from #wailable water sources in each household visited
comprising of water for domestic activities, dringi and watering of animals. All samples wagkected in
sterile wide-mouthed, screw-capped 250ml glasdehgtacked in ice during transportation to the tabary
(Postgraduate Laboratory, Department of Microbiglo§BU, Zaria). Samples were analyzed within sixitso
of collection. From the thirty-three householdsited a total of seventy six water samples weréectd
(thirteen water samples from Samaru, ten fromoSaid nine from Zaria city during the dry seasomrdh-
May, giving a total of thirty-two samples). A total thirty eight water samples were collected dgrine rainy
season; June- August (Ten from Sabo, twelve froma®a, sixteen from Zaria city) and six water sargffitem
households without livestock in both seasons.

Soil/M anure Samples

During the study period, a total of one hundred sexknty manure samples were collected from thedimlds
visited; eighty five were collected during the digason and eighty five during the wet season. Quhe dry
season, manure was collected from twenty stordge sihile sixty five fresh manure samples wereeobdéd.
In the wet season however, manure was collected fhirty storage sites while fifty five were frestanure
samples. A total of sixty six soil samples werllected during the study period (Ten from eachhef three
locations and three from control sites in both seal All samples were collected aseptically usatiganol-
sterilized spatula. A 100g of sample was colle@ethe designated site at five different pointsg énom the
centre and four different points, on the peripremg mixed together to obtain a representative sangaimples
were transported to the laboratory in sterile jpdasags and analysed within six hours of collection

Vegetable Samples.

Vegetables available in the study sites duringstively period and which were grown on soils wherauma
was applied as fertilizer were collected. Using 98¥tanol- sterilized scissors; vegetables werantatsterile
containers and taken to the laboratory. A totakveénty four vegetable samples were collected ctingis
fourteen from Samaru, six from Sabo and four froari& city. Analysis was done within six  hours of
collection.
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MATERIALS AND METHOD

Salmonella was isolated from the samples using Selenite opkhtenrichment and incubation (Harvey and Price
1979).Ten mililitres of each water sample was corabiwith equal volume of sterile double strengtleiee F
broth and incubated at &7 for 24h followed by streaking for isolation &lmonella-Shigella agar. Isolation
from soil and manure samples was by preenrichmieab® gram of sample in nine mililitres of peptomater
followed by enrichment in Selenite F broth and imation at 39C for 24h.The washed and cut vegetable was
preenriched in Selenite F broth and incubated &€ 3fbr 24h. After the enrichment metho@slmonella was
detected by plating oBalmonella-Shigella (SS) agar for 24h at 32. Mixed cultures were transferred to fresh
SS agar plates and streaked out to obtain puraiesloTypicalSalmonella colonies which appear colourless
with black centers were picked and independenthfiomed by Gram staining. Isolates were storedslamts

of nutrient agar after incubation at’87for 24h .The slants were presumpt8atmonella isolates.

All the presumptive isolates were subjected toesedf biochemical tests (indole, methyl red, ofrafoges
Proskeaur, triple sugar iron, motility and oxidésst.). Biochemical identification of isolates wass described
by Singleton (1997) and Farmer (1999).

Isolates suspected to Igalmonella were serologically tested usirgalmonela polyvalent ‘O’ group A-Z
antiserum latex kit according to the instructionfs tke manufacturer (Oxoid) Basingstoke, Hampshire,
England). All isolates were streaked on blood adates and incubated at°87for 24h. Latex reagents were
brought to room temperature, one drop of the sgsixlwas dispensed onto a circle on the reactioh aad a
drop of saline was placed on the circle distantnfrthe latex. Using a loop, a portion of the colarfy
presumptiveSalmonella spp on blood agar plates was emulsified in the salirp on a portion of the circle on
the card. The test latex and the resulting smoa#pension were mixed together and spread to cdweer t
reaction area using the loop. The card was rockedl gircular motion observing for agglutination hifit one
minute. Agglutination of the test latex within omgénute was recorded as positive result.

The association between the detection of pathogewk location was assessed using chi-square test of
association and analysis of variance (ANOVA) wasduor pair wise multiple comparison of mean counts
from the three locations.

RESULTS

Analysis of questionnaire showed that the intengoanfined) and semi intensive (allowed to moveuad)
livestock management systems were predominantanstady area. Of the thirty households with livekto
visited, 16 (53.3%) practiced the intensive manag@nsystem 5 (31.3%) in Sabo, 6 (37.5%) in Samadi5a
(31.3%) in Zaria city. The remaining households(6.7%) practiced semi intensive management syséem
(42.9%) in Sabo, 4 (28.6 %) in Samaru and 4 (28.B%Zgaria city. Among the households visited, 18.8%%0)
own poultry, 8 (26.7%) own cows, 10 (33.3%) owntgaand 2 (6.7%) own sheep. On the method of manure
disposal, 19 (63.3%) dispose manure in the busbnarthe house, 5 (16.7%) dispose manure on the far
(16.7%) dispose manure near the farm and 1 (3.38ppse theirs just beside the house in heapsesionse to
domestic water source, 22 (73.3%) obtain water fregtis, 6 (20%) from tap and 2 (6.7%) obtain wdtem
river/stream. Among the households visited, onl{28.7%) had vegetable farm and use manure toifertil
them.

A total of 336 environmental samples (water, soidnure and vegetables) were analyzed to detegrédsence
of Salmonella spp . Table 1 shows that 104 (30.95%) samples weleatetl from Sabo, 107 (31.85%) from
Zaria city and 125 (37.20%) from Samaru.

Sixty five isolates of Samonella spp were obtained. Twenty three (35.38%) were preswaptor
Salmonella spp. and7(30.43%) were confirme8almonella spp againstSalmonella antiserum. Two out of 104
samples from Sabo, four out of 125 samples froméarmand one out of 107 samples from Zaria city were
positive forSalmonella spp (Table 1).
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TABLE 1 Samples containing pathogensin the locations studied

L ocation Sour ce of Total no of Salmonellaisolates
samples samples

Sabo Water 26 -
Soil 22 -
Manure 50 2
Vegetables 6

Sub total 104 2

Samaru Water 25 2
Soil 22 -
Manure 64 2
Vegetables 14 -

Subtotal 125 4

Zariacity Water 25 -
Soil 22 -
Manure 56 -
Vegetables 4 1

Subtotal 107 1

Overall total 336 7(2.08)

Key = Pathogen not detected from samples. |soldrequency

= No of samples containing pathege

No of samples analysed

TABLE 2 Prevalence of pathogensin environmental samples by season
Pathogens by L ocation
Season Sabo Samaru Zariacity Total I solation frequency of
pathogens (%)
Salmonella spp
D153 1 - 1 1(0.65)
W183 3 1 6 6(3.28)
Key

- = pathogen not detected from samples.

D=Dry season
W=Wet season

N=Number of samples collected
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Salmonella is reported to have a low infective dose of &bsc(Wall et al., 1994).In this study, the isolation
rate of 2.08% (7 in 336 samples) f8almonella is therefore significant. Case control studies péradic
Salmonella infections have implicated raw or under cookedsefjgelarocuquest al., 1998) and to a lesser
extent, chicken (Kimurat al., 1998) as vehicles for transmission. Remarkabhlhis study (57%) of the seven
Salmonella spp were isolated from chicken manure. The isolatiorBamonella from water and vegetables
treated with manure in this study supports the ntspof Anguloet al., (1997) that there are other vehicles,
including non animal foods such as fresh fruits eegetables. The presence of pathogenic bacténises and
parasites on fresh fruits and vegetables has bdensively documented (Beuchat, 1996).

The isolation frequency foBalmonella (2.08%) in this study is lower than the 13.7% asioin frequency
recorded by Kwagat. al., (1985). The lower frequency seen in this study e as a result of changes in the
incidence ofSalmonella in Zaria. Studies showed that salmonellosis demnates a marked pattern of
seasonality increasing in the warm summer monthia ather pathogens such Bscoli O157:H7 (Slutsteet

al., 1997). This may be the reason for the isolatibGalmonella between the months of April and August in
this study. However, the reasons for this patteennat entirely known. It may be related to infentitrends in
animal hosts or to temperature change and warm sunmmanths.

The inability to isolate Salmonella from soil samples could be due to competition wither soil
microorganisms and adverse environmental conditidime survival in soil of pathogens originating rfro
animal manure and sewage sludge has been reviewelidholson et al., (2000) and a number of
environmental factors have been shown to influgheesurvival of micro- organisms in soil (e.g. tesrgture,
moisture content, sunlight, pH and the availabibifyorganic matter). These reviewers appear toeathat
temperature is the most significant and survivaktincreases with decreasing temperature.

Agricultural practices and livestock managementesys should be modified, close proximity of animtls
man’s immediate environment should be avoided. Appate handling of manure is necessary to control
spread of pathogens and to limit the risk of hunmé@ction. It may be necessary to hold manure kterded
periods prior to spreading on farmland, or for imsthe production of food crops, particularly fodtst are to

be consumed in the raw or minimally processed stgiplication of processes such as compositingt thgéng

or digestion which can expedite the decline of pgéms is important.
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