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ABSTRACT: In this study, thirty water samples obtained from nvers. streams and ponds used for
irrigation of vegetables at thirty different sites in Jos, Plateau state, Nigeria were analyzed for the
presence Listeria monocytogenes and other Listeria species using the two-step enrichment method.
Ten samples each spinach lettuce and cabbage, which are common vegetables grown in Jos were
analyzed for the presence of Listeria monocytogenes. The results obtained showed that out of the
30 water samples screened 10(33.3%) were positive for Listeria monocytogenes. Ponds accounted
for 50% of the positive samples, followed by streams (33.3%) and rivers (27.2%). Of the ten
samples of vegetables analyzect only two spinach samples were positive for Listena
monocytogenes. Other bacteria species isolated from the water samples include L. onnocue. L.
ivsnovit. L. gray< BaCIllus spp, Streptococcus .';;70, Aeromcoes SPIJ, Pseodorrcnes sJp. Klebsiella
SPIJ, EscherichIa COli ana Staphylococcus aureus. Dry season farmers and vegetables handlers in
the irrigated fields should be educated on measures aimed at minimizing or eliminating the hazard
associated with Listeria monocytogenes.
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INTRODUCTION
The genus Listens comprises a wide variety of Gram positive aerobic or facultatively anaerobic rods
(Prescott et st., 2003). It is widely distributed In the environment, including soils, veoetanons, raw
and treated sewage ae well as feces of healthy humans and animals (Fenlon et et, 1996; Pondei
and Ogbonna, 2004; Mawak et st., 2006). LIsteria monocytogenes is psychrophillic, an unoortant
feature that enables the organism grow significantly at refrigeration and freezing temperatures
(Sutherland et et.. 1997). Its temperature range for growth is 3°C to 45°C, with an optimum of
30°C (Cheesbrough et et., 2000). The bacterium is able to survive and grow in SOil and water.
Listeria species have been detected in various aqueous environments such as surface water of
rAr.Ok <3nri 12:;:5. riit:~~:'~ of pole :-~~ :,..,Tl le .\-:.~ht;":':;·.:j:" ~12SI..v: ~d tnDuLOIies (Jivlning in,.v
California bay, and sewage (Doyle et st., 1997). It grows on media such as Muller Hinton agar.
Identification of Listeria monocytogenes is enhanced when the primary cultures are grown on agar
containing sheep blood, because a characteristics small zone of hemolysis can be observed around
the colonies (Barrows et st., 1993; Cheesbrough et et, 2000).
Listeria monocytogenes causes invasive syndromes such as meningitis, sepsis and stillbirth
(Prescott et al., 2003) and may be spread by fecal contamination of the environment and water
supplies (Tauxe, 1997; Cole et st., 1999; Chukwu et et., 2006). Other Listeria infections include
infectious mononucleosis, bacteremia, perinatal listeriosis, endocarditis, conjunctivitis, peritonitis,
hepatitis, pneumonia, localized abscesses as well as muscular, skeletal and skin infections (Poli et
e); 1995; Popowski and Markiew, 2004). The majority of human listeriosiS occurs in pregnant
women, neonates unrnunc-corrcrornlr=d
ip(,iviG~,jI<; C:I~.~:
~;I~ cidf.'rly ~S.:jli!-;'_'et 01..: 2,))8). 3eGil.!s~
of its wide distribution in the environment and its ability to survive for long periods under adverse
conditions and rapid at refrigeration temperatures, Listeria monocytogenes has been recognized as
an important food borne pathogen (Salihu et st., 2008).
The outbreak of listeriosis has not yet been reported in Nigeria and there is limited report on the
occurrence of the organism (Chukwu et st., 2006). This might be due to limited attention on the
existence of the organism by public health workers and/or poor knowledge of its isolation and
identification procedures.
This study assesses the occurrence of Listeria monocvtooenes In Irrigation waters and vegetables
at thirty different sites in Jos. Plateau state, Nigeria.
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MATERIALS AND METHODS

Collection of water samples: Fifteen irrigation water samples were collected from streams, 11
from rivers and 4 from ponds located at different site in Jos, Plateau State, Nigeria, totaling 30
samples between November and December 2006. Ten samples of cabbage, spinach and lettuce
were elso collected from the irrigotion sites. All the semples were collected from different irrigotion

sites at Jos-East, Jos-South and Jos-North Local Government Areas of Plateau state, Nigeria. Nine
milliliters of each water sample was collected in sterile sample bottles, while the vegetable samples
were collected in new polythene bags. The samples were transported to the laboratory at
refrigeration temperatures (4°C).
Isolation and identification of Listeria monocytogenes: The two step enrichment procedure
of Curtis et af. (1989) was adopted for the isolation of Listeria monocytogenes. This involved the
use of Listeria enrichment broth for selective enrichment and Listeria selective agar for selective
plating.
Selective enrichment: One milliliter of each water sample was inoculated into 9 ml of Listeria
selective enrichment broth (UVMSLEB-DIFCO)and incubated at 4°C for one week. One gram of
each of the vegetable sample homogenized with the aid of a surface sterilized pestle and mortar
was inoculated into 10 ml of Listeria selective enrichment broth and incubated at 4°C for one week.
Selective plating: At intervals of 24, 48 and 168 hours of incubation at 4°C, 0.1 ml of the listeria
selective enrichment broth was transferred to Oxford Listeria agar and nalidixic acid sheep blood
agar plates (UVMSLEB-DIFCO).The plates were incubated at 37°C for 48 hours and examined for
typical U5teria colonies and other bacterial isolates after 24 and 48 hours. Further identification of
Listeria sp was based on Gram reaction and biochemical tests as described oy Curtis et ai. (1989)
and Chukwu et af. (2006).
Other bacterial isolates were identified based on Cowan and Steel's manual for identification of
medical bacteria (Barrow et sl, 1993).
RESULTS AND DISCUSSION

Of the 30 water samples examined, 10 representing 33.33% were positive for Listeria
monocytogenes. Two of the four samples of water from the pond were positive for Listeria
monocvtoaenes, while 5 of the 15 samples obtained from streams and 4 of the 11 samples from
the rivers were also positive (Table 1).
Table 1: Occurrence of Listeria monocytogenes in the different water sources
Water sources
Number sampled
Number(%) positive for
____________
._______
Listeria monocytogenes
Streams
15
5 (33.33%)
Rivers
11
3 (27.27%)
Ponds
4
2 (5C.000/C)
Total

30

10 (33.33%)

Listeria monocytogenes was isolated from two (20%) of the ten (10) vegetables samples
analyzed. The organism was only isolated from spinach (Table 2).

Table 2: Occurrence of Listeria monoc.:ytogenes in the different vegetable types
Type of vegetables
Number sampled
Number(%) positive for
Listeria monocytogenes
Cabbage
0(00.00%)
3
Lettuce
3
0(00.00%)
4
Spinach
L (50.00ryo)
Total
10
2 (33.33%)
Other species of Listeria isolated from the samples analyzed include Listeria gray/~ Listeria innocua
and Listeria ivanovii. Bacillus sp, Escherichia colt. Streptococcus sp, Aeromonas sp, Pseudomonas
sp. Klebsiella sp and Staphylococcus aureus were also isolated from the samples (Table 3).
In this study Listeria monocytogenes was isolated from the three different types of irrigation water
sources (streams, ponds and rivers) analyses. However, of the three different types of vegetables
(spinach, cabbage and lettuce) analyzed it was only isolated from spinach. In a study at Jos,
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Mawak et al. (2006) isolated Listeria monocytogenes
poultry.

in 42% of fecal samples from domesticated

Table 3: Other Listeria species and bacterial isolates recovered from the irrigation water and
vegetables
Occurrence Vegetables
Organism
Frequency of Irrigation water
2
Listeria monocytogenes
10
Listeria grayi
2
Listeria innocua
1
1
Listeria ivanovii
3
Sub Total
13
3
Bacillus species
5
4
Escherichia coli
7
1
Streptococcus species
2
Aeromonas species
2
Pseudomonas species
2
2
StaphylOCOCCUsaureus
9
14
Total
42

o

o
o

o
o

Chicken accounted for the highest followed by turkeys and ducks in the study, while other bacteria
such as Listeria gray{ Listeria murrsyi. Bacillus SDP, cnteroccus spp, Staphdococcus sureus,
Streptococcus spp clIld yeast were a/so tsolaced. Lyautey et a/. (2007) reported that a possible
route of human exposure is through the ingestion of uncooked food crops grown in soil irrigated
with contaminated water and/or fertilized with Listeria - contaminated manure. Lyautey et a/.
(2007) further reported that 5 out of 128 (3.9%) river or lake water samples collected from a
Northern Greece study site were positive for Listeria spp. Listeria monocytogenes was also isolated
in 62% of freshwater samples from a California coast estuary as well as in 6.4% of surface and
groundwater samples from a mountainous region in Switzerland.
Doyle et a/. (1997) reported that Listeria monocytogenes is often present on fresh vegetables like
radishes, cucumbers, cabbage, and potatoes. Alfalfa plants and other crops grown on soil treated
with sewage sludge are contaminated with Listeria spp. Half of the radish samples grown in soil
inoculated with Listeria monocytogenes were confirmed positive 3 months later. Van Coille et a/. (
2004), in their study of the prevalence Listeria monocytogenes in different ready - to - eat food
products sold in Belgian markets, reported a prevalence rate of 22. 4% out of 252 ready - to - eat
fish and minced meat. Listeria innocua (15.8%) and Listeria welshimen (36.8%) were also detected
in the minced meat.
Wagner et al. (2006) reported a low contamination rate of foods collected at household level, with
only 5.6% ?nd 1.7% of 640 fr,f)d st'lff: c!:1::'y7E:r testin; pcs+ive far Lsur:» s,:p. and Listers
monocytoaenes respectively. Salihu et al. (2008) also reported a prevalence rate of 25% (29 out of
115 samples of smoked fish) in their study. Other Listeria spp. isolated in the same study includes
Listeria grayi(l1%),
iisteas innocua (9%) and Listeria ivanovi(13%).
CONCLUSION
The results obtain from this study demonstrate the presence of Listeria monocytogenes and other
Listeria species in irrigation water sources in Jos metropolis. It is imperative therefore, that dry
season farmers and handlers of vegetables from irrigated fields should be educated on measures
aimed at minimizing or eliminating the hazard associated with Listeria monocvtooenes.
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