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ABSTRACT 
Many diseases of poultry, particularly Listeriosis may be disseminated by faecal contamination of the 

environment or water. An assessment of the prevalence of l . monocy1ogenes and other listeria species in poultry faeces 
often utilized as manure in soil supplements for maximum crop yield was evaluated. The results of the study showed that 
of the 480 faecal samples screened, 108 (22.5%) were positive for ltsreria monocy1oge11es and other Listeria species. The 
local chicken droppings had the highest rate of recovery for number of Lisreria 36 (7 .5%), followed by Spent old layers 
27 (5.63%), then turkey 25 (5.2%) and broilers 20 (4. 17%). Characterisation of the L1sreria species showed tha1 L 
mu11ocy10ge11e:. was 64(59.3%), L. 11•111101·11. 20 ( 18 5%), L. gray1 9(8.3%), L. seeligen 4(3. 7%), L. 11 e/:, /11111en -1(3 7%) 
and L. murray1 4(3.7%). The public health 11nphca1io11 ofihis paihogen has necessitated a reappra isal of th1s emerg111g 
foodbome pathogen and strategies for Its control. 
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I TRODUCTION 
ln recent years, probably due to high cost of inorganic fertilizer, there have been increased 

interest in the use of low-cost, and relatively high quali ty livestock waste matters especially poultry 
droppings (manure) as supplements or replacement for inorganic fertilizer in fanns in igeria (Jones, 
1979). This practice is most common amongst the peasant farmers who are engaged in the cult ivation 
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of fruits, vegetables and other crops. Faecal wastes from domestic animals and poultry are orten 
applied to the soil surface and to a varying extent incorporated into the soil. These faecal wastes 
applied can also enter water systems by direct contamination of the water or through seepage or 
surface runoff. Moreover, these faecal wastes harbour a wide variety of pathogenic bacteria like 
Lwena mo11on10.~e11es and other pathogens that arc of great concern to the public who are usually 
exposed to these 1oono11c pathogens through consumption of faecal contammated food or 11 atcr 

fl 1s 11orthy to note that several works (Jones, I 979; Duarte. ('f al. 2002) on organic matters 
111d1cate that 11 hen they arc not treated before being used as fortilizer, could serve as a maJor source 
of pathogemc bacteria into the ground and surface water as well as the food chain. Thus, this 
rract1cc ofusmg untreated waste matters has continued to pose a challenge to public health officials 
for the control and prevention of infectious disease pathogens in food and water. 

:\aturally, ground water has superior quality over surface 11 at er 111th respect to m1eroh1al 
content because of an effective barrier of sotl on top of impervious rock strata. Thus. the 11ater1s not 
significantly innuenced by climatic, agricu ltural runoff or stom1 water migrations as 111 the case of 
surface water. Unfortunately, sink holes (bore holes) and caverns can form . through which surface or 
runoff water can pass, and if contaminated with pathogens, the pathogens will have access to ground 
water. More so, these have been reported cases that excessive land application of minimally treated 
animal wastes as (manures) and wastewater can inundate natural sotl harriers (.Jones. I 979: .logbloed 
and Lenis. 1998; Cole. ct al, I 999). Also excessive distribution or a111ma l wastes from feed lots 
operations as well as poorly located and eon tamed water p !ant s ludgc and garbage 11 aste can 
contribute to signi fi cant pathogen releases in leachicst (Jogbloed and Lenis, 1998). Once the aquifers 
become contaminated, restoration of ground water purity is very difficult and where possible very 
slow (Jogbloed and Lenis, 1998; Cole, et al, 1999). 

The organism listeria is among the infectious organisms which have been known to invade 
the food chain having been isolated from pasture, soil, water supplies. meat and dairy products 
among other sources (Weis and Seeliger 1975. Chukwu. I 994. Tauxe. I 997; Loncarevic l't . al. 
I 999.). The genus l,1stffia consists of sma II. non-spore forn1 i ng gram-post li ve rods. Of the severa I 
species 1n this genus, L. 111011ocy1oge11es is the primary and principal pathoge111c species for man and 
animals. Listeriosis, the infectious disease associated with the Listena organism has been 
recognized in man as a food borne disease (Schlech et. al., 1983 and Farber and Peterkin, 1991 ). l. 
111011ocy1ogenesi is transmitted to humans by food and waters especially the green food (Lettuce. 
Cabbage. Sprouts and others) that has been grown using contaminated animal manures used to 
fenili1e them (Schlech, e1 al. I 983; Heseik et. al., 1989: Tauxe. 19<)7). 

The intensification of poultry fam1 and in particular the disposal or use of their excreta on 
agricultural lands calls for a reconsideration of the role of this material in the promotion of 
pathogemc bacteria L. 111011ocytoge11es and other Listeria species as well as other pathogens like 
Sal111011dla species. Yersinia e111erocoli1ica. in the environment especially in food and water 
supplies. Applications of contaminated animal waste as manure to fen 1 li1e crops have been reported 
as ources of human Listeriosis (Shlech, el al. Tauxc. 1997) Also as a potential source of waterborne 
111fcctions as direct contamination and agriculture runoff can lead 10 a large numbers of the organism 
L. 111011ocytoge11es and other listeria species in the environment (Tauxc, 1997; Cole. et al 1999). 

In view of the increased application of untreated poultry droppings as manure (fertilizers) in 
the farmlands in igeria, the aim of this work was to evaluate the presence of L. monocy1oge11es and 
other Listeria species in chickens and Turkeys excreta from poultry houses whose excreta have been 
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applied or incorporated into the agricultural fam1lands in Bukuru and its environs. 

l\ IATERlAL AND METHODS 

Collection of Sample : -

5-l 

ln this study, 480 samples of faecal materials were obtained from apparently, healthy Chickens and 
Turkey with no history of pre\ 1ous Listeric infections diagnosed and treatment effected. but their 
droppings are bemg applied as manure and the birds being slaughtered for consumers, were screened 
for the presence of l. 111011ocytoge11es and other listeria species. The 480 chickens and turkey 
droppings screened were from poultry houses and farms with in the Bukuru ax is of Plateau State, 

igeria. One hundred and t\\ ent) ( 120) samples were collected from each Broi ler, Spent layers, 
Local chickens and Turkeys. 

An a l~ i of ample 

Each of the 480 samples was the intestine (Smm long) with its content from the respecti\'e chickens 
and turkeys. About I gm of each faecal sample was collected aseptically and homogenized in 9mls 
(I 0'1) dilution of 0. 1 % peptone water (I pan to 9mls part of peptonc water) and stored at 4°C for 
48hrs. I ml of each of the diluted samples (I 0·1) was transferred into 9mls listeria enrichment broth
U1mersity ofVermount (UVM} "ith supplement 140 (Oxoid Cm856, SR 140) and incubated at 37°C 
for 48h rs. Using Centre fo r Disease Control (CDC) iso lation procedures (Doyle and Schoeni, l 986) 
then p recessed the broth cultures. These were direct plating and cold enrichment followed by 
secondary selective enrichment and plating on listeria selective medium (Oxford formulation). 

Direct Plating Method 

0. I ml of each of the homogeni1.ed faecal samples 1n 0.1 % pcptone "ater was inoculated onto /1s1erw 

selecll\'e medium plate (Oxoid Cm856 SR 1-lO} and 111cubatcd at 3 7°C for up to 48hrs. Typical 
co lonies of listeria were exami ned after 24 and 48hrs of incubation respectively. 

elective Enrichment 

I ml each of the homogenized faecal samples in peptone water stored at 4°C for 48hrs was inocu lated 
into 9mls ofUVM selective enrichment broth for a secondary se lective enrichment and incubated at 
3011C fo r 7 days. I ml of the selective broth culture was inoculated after 24hrs, 48hrs and 7 days onto 
the listeria selective medium plates (Ox ford formulation). The plate cultures were incubated at 37°C 
for up to 48hrs and examined for typical colonies of listeria after 24hrs and 48hrs of incubation. 

Selection of Isolates 

l'hrce (3) days after periodic subculture of the broth cultures onto listeria selective medium plates 
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(Ox ford fomrnlation-Oxoid). Cunis. er al, ( 1989). isolates \\'ere collected. The subsequent selection 
of colonies fo r morphological and biochemical characteri stics \\'ere based on the basis of aescu lin 
hydrolysis reaction on lwena selective agar medium (Curtis. el al. 1989). The /isrena isolates were 
kept at 41 C for furthe r experiments speciati on. 

Identification of Isolates 

The identification of the isolates was based on gram reaction morphology, tumbling motility at room 
temperature incubation, and catalase test reaction. Biochemical tests (Sugar fennentation), using 1 % 
solution of lactose, sucrose, xylose, manitol, rahmnose and serotyp ing were carried out on the 
isolates according to Weaver ( 1989) methods. 

RE C LT 

Out of the 480 samples examined. I 0 (22.5% ) were positi ve for Listeria organisms (Tab le 
1). The d1stnbution o f the iso lates among the four (4) different types of bi rds sampled showed that 
the loca l chicken had the highest number of U srem organisms '.\(i (7 .5°0). fo llowed by spent layers 
1- (: 63°0). Turkey 25 (5 .2 1%), and Broilers 20(4. 17%) (Table II ). On speciation. it \\'as obscr,cd 
that /, 111011ocyroge11es 64 (59.3%) \\'as predominunt in all the birds (Broilers. Spent layers Local 
chicken and Turkey) sampled. Others inc lude; L n ·a1101·11 20 (I 8 . .'i%). /,, gay i 9 (8.3%). L. seeligen 
4 (3 - no). L 11'Clshi111eri 4 (3.7% ), L 111 111Tm·i 4 (3.7%). and/, i1111nrna 3 (2.8%) (Table II) 

Table I: Prevalence rnte of Listeria species in the different birds t reated 

Bird 

Broilers 
Spent layers 
Local Chickens 
Turkeys 

Total 

umber 
Sampled 

120 
120 
120 
120 

480 

umber positive % Positive 

20 4. 17 
27 5.63 
36 7.50 
25 5.2 1 

108 ')') -__ ,) 

Table Ir : T he occurrence r a te of different Listeria species in birds sampled 

% of Tn1 
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Listeria spp Broilers Spent layers Local Chickens Turkey Total Total 
Isolates 

Listeria 9 17 23 15 64 59.3 
monocyrogenes 4 6 3 7 20 18.5 
L. ivanovii 2 4 3.7 . 
L. seeligeri 2 3 2.8 
L. i1111ocua 3 4 3.7 
L. welshimeri 3 4 2 9 8.3 
l. grayi 2 I 4 3.7 
l. murrayi 

Total 20 27 36 25 108 22.5 

DISCUSSION 
l. monocytogenes is the listeria species known to cause listeriosis. The organism can live 

and survive in the soi l, manure piles and grasses (Welshinmeri, 1968, Weis and Seeliger, 1975). 
Owing to the prevalence of l. 111011ocyroge11es and other listeria species in the poultry droppings 
examined in this study, its ability to cause disease to humans and animals, knowledge about the 
bacterium is very important to the Agricultural, Medical, and Veterinary communities in Nigeria 
(Tables I - II). 

Listeriosis associated with poultry manure lies in the difficulty in detection of l. 
monocytogenes and quantitation in complex environmental samples such as manure, compost, soil 
and foods without pre-enrichment, selective and even post enrichment procedures. Therefore, the 
application of cu1Tent standard number methods to a variety of matrices involved in detem1ining the 
exposure at farm and of the farm-to-table continuum will require adaptation and possibly 
development of new methods for the detection and qualification of viable l. 111011ocytoge11es using 
Polymerase Chain Reaction (PCR). Furthem1ore, it is no doubt that poultry manure may contain 
strains of l. monocytogenes that establish or spread through the environment in Nigeria unless the 
manure is disinfected prior to beneficial land use. Although not attempted in this work, treatment of 
poultry droppings may reduce or el iminate L. 111011ocyroge11es in poultry droppings before their 
application on agricultural lands. 

Therefore, there is need for effecti ve detective technologies and more concerted efforts to 
educate the farmers, consumers, industry, government and the general public of the health hazards of 
applying untreated poultry manures as fenilizers due to the possible presence of pathogenic bacteria 
L. monocytogenes of public health significance. 
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It has been reported that pathogens spread in the environment due to improper treatment and 
application of sewage, slaughter offal, sludge, biosolids, sl urry, manures and faeces of domesticated 
and wild animals on land (Fenlon 1985, Wahaab 1995; Bouttfroy, et al, 1997; Loncarevic et. al. 
1999; Duarte, et al, 2002). From the results of this investigation, application of such manures and 
other animal wastes in agricultural fam1lands may have adverse effect in the near future in igeria. 
Utilization of contaminated poultry droppings containing L. 111011ocytoge11es could be an important 
factor in the occurrence and epidemic of water - and -foodborne listeriosis. Application of 
contaminated animal manure has been reported as the source of an outbreak of listeriosis (Sch Jech, 
et. al. 1983). Listeria organisms often lead to the contamination of surface waters (Tauxe, 1997). 
They also colonize birds, rodents and insects. The public health implications of the results obtained 
in this study cannot be over emphasized. More so, as agronomic areas are more compressed and the 
proximity of poultry production un its to areas used in growing crops, such as fresh produce, without 
processing the manure may be the potential source for the spread of pathogenic listeria. 
Environmental health implication of this organism could be through the contamination of irrigation 
water and soils by L. monocytogenes and subsequently cross contamination of food crops will be on 
the increase and possibly ground water contamination in Nigeria. This is because the organism in 
faecal waste can enter water systems by direct contamination of water or through seepage or surface 
runoff. 

The application of poultry manures to agricultural land without adequate decontamination or 
elimination of possible pathogens that could contaminate crops and foods wi ll directly increase the 
risk to human listeriosis or other illnesses via water-or food . The risk of recycling pathogens back to 
animals on the farm is also there. This tread may be more associated with the local chickens (Tables 
I and II), which are free rangers as their droppings during the rains may be washed into streams that 
serve as source of water for human and animal utili zation and for irrigation. 

In igeria, techniques such as composting or deep stacking to reduce or eliminate pathogen 
level in manure are often not used by producers as th is requi re extra time, attention, special 
equipment or strnctures that impose additional costs. However, manures may not be the only on
farm source of l. monocylogenes. Other farm sources include farm workers, plant residues and soil 
l. 111011ocy1oge11es that can be found readily in many soils in association with materials, vegetables 
and decaying leaves and other plant parts (Weis and Seeliger 1975, Welshimeri 1968, Farber and 
Peterkin , 1991 , Dyer and Stoltenow 2002). 

Although many pathogens threaten the safety of the Environment, food and water, L 
monocytogenes is of particular public health concern. This is in spite of what is known about 
potential vectors or vehicles of L. monocytogenes and its contamination. Up ti ll now, many critical 
questions remain unanswered. There is a lack of knowledge on the pathogen's ability to survive in 
manures and on the adequacy of various manure management techniques to reduce or eliminate L. 
mo11ocy1ogenes. 

Therefore, it is critical for human health, animal health and agricultural sustainability reasons 
that our sources of water and food supplies be protected from contamination by poultry droppings 
and animal waste. Alternatively, it is our believe that as l. monocylogenes which is the principal 
etiologic agent of listeriosis is not spore formi ng, the danger of disseminating the pathogen in the 
environment via animal waste can be significantly reduced if stored for some months or pre-treated 
before spreading on agricultural farn1lands in 1gena. 
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