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RESEARCH PAPER
ANALYSIS OF WASTE MANAGEMENT SYSTEM FOLLOWED IN PIG
FARMS IN KERALA

Mini Radhakrishnan1, P.C. Saseendran2, K.S. Anil3, Sabin George4,
A.P. Usha5, A. Kannan6, M.K. Muhammad Aslam7
ABSTRACT
Pig rearing is an important component of sustainable farm economy for the poor people
in Kerala like other parts of India, as it is a low-input, demand-driven production system.
However, there is growing discontentment among residents inhabiting near pig farms,
because the solid and liquid (water) wastes released from pig sties pollute the soil and the
environment. There has been little elaborate study with respect to waste management of
piggeries in India. This study deals with the analysis of a spectrum of factors like landholding, herd-strength, housing structure, and feeding system, with reference to waste
management practices in pig farms based on a survey engrossing fifty pig farms in
Ernakulam and Thrissur districts of Kerala using a well-structured questionnaire. The study
revealed that majority of the farmers (54%) were marginal possessing ≤1 acre of land that
caused operational hardship in spread of waste in their own lands. Majority of farms (62%)
had ≤10 pigs confirming the small holder nature of this enterprise. Ninety percent (90%) of
the farmers in the study area have developed permanent structures for housing pigs. The
respondents used combination of kitchen/ hotel waste and slaughter house waste as major
share of the pig feed. Seventy percent (70%) of the farmers removed the waste two times a
day, 16 percent (16%) removed the waste three times a day and 14 percent (14%) removed
>3 times a day from the pig sty. Forty eight percent (48%) of farms separated liquid and solid
wastes. Thirty four percent (34%) farms have concrete manure pits and ten percent (10%)
have earthen manure pits for solid waste disposal. Most of the farms (22%) removed dung
from the pits annually. Different waste management systems are being adopted in different
pig farms. Forty four percent (44%) of the pig farms used manure pits to dispose of solid
wastes. Sixty eight percent (68%) of the pig farmers had biogas plant and 20 percent (20%)
had septic tanks for collecting wastewater and dung from the pig sty. Forty eight percent
(48%) of the farms used different combination of solid waste disposal systems including
irrigation as a means for wastewater disposal. The overall results indicated that there was a
lacuna in appropriate infrastructure for solid and liquid waste management in pig farms of
Kerala posing serious threat to the environment and public health.
.KEY WORDS
Biogas Plant, Kerala, Housing, Land Holding, Manure pits, Septic Tank, Waste management
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INTRODUCTION
Pig rearing is an important facet of sustainable farm economy for the underprivileged people
in Kerala like other parts of India, as it is a low-input, demand-driven production system. Pigs
are mostly reared by under-privileged, seasonally employed, resource poor farmers for
bolstering their livelihood. It also generates employment, provides food security and financial
safety to the farmers (DARE, 2014; Chauhan et al., 2016).
However, the protest of the discontented residents in a part of Kerala (Koorachund Gram
Panchayat) alleging that the wastes released from illegal pig farms polluted wells in the
vicinity at the bottom imparting foul smell to drinking water, and sporadically contributing to
emergence of epidemics like Diphtheria elsewhere forced the Government to order shut
down of the defaulting farms (DCEP, 2017).
Pig farms by and large need large amounts of water for effective management. The waste
water which accumulates in vats carry pathogens such as Corynebacterium and Salmonella,
pharmaceuticals like antibiotics and antimicrobials, heavy metals like copper (Cu), iron (Fe)
and zinc (Zn), and eco-toxic chemicals like nitrogen (N), potassium (K) and phosphorus (P)
pollute the soil and the environment. These wastes leach below the surface polluting the soil
and trickles down into the water table polluting the groundwater (Jensen et al., 2006;
Burkholder et al., 2007; Velho et al., 2012; Ampofo and Awortwe, 2017; Wendee, 2017).
Water conservation is the imminent need of the hour. Hence, necessary steps are required
to be taken to reuse this wastewater for irrigation by channelizing it into streams and canals
without causing environmental pollution. This study was undertaken to analyse various
aspects of waste management in a sample of pig farms in Kerala to facilitate proper reuse of
wastes, generated in the farm.
MATERIAL AND METHODS
The existing waste management methods in fifty pig farms located in Thrissur and
Ernakulam districts of Kerala State (India) were studied. Data pertaining to socioeconomic
status of pig farmers, pig farm management and waste management pertaining to land
holding, herd strength, housing, feeding, storage of solid waste and liquid waste, waste
disposal, waste management like frequency of waste removal, separation of liquid and solid
waste, waste-water management and reuse of waste generated in the farm were assessed
through a well-structured questionnaire.
RESULTS AND DISCUSSION
Land holding: The results obtained in the study (Table-1, Figure-1) showed that 28 percent
of farms have less than 50 cents of land, 26 percent had less than one-acre of land and 46
percent had more than one acre of land. The difference between landholding of the farmers
(≤1 acre vs. >1 acre) was statistically non-significant (P≥0.05). However, Kannan et al.
(2006) have reported that farmers having land area of above 100 cents were relatively more
involved in pig farming in Kerala.
Herd strength: It was observed that 62 percent farmers had a herd strength of less than ten
pigs, 32 percent farmers had a herd strength of less than fifty pigs and six percent farmers
had a herd strength more than fifty pigs (Table-2, Figure-2).This is in agreement with the
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report of Ravindran et al. (1995) where the herd size ranged from 14 to 55 with average herd
strength of 36 in small holder pig farms in Sri Lanka.
All animals were of exotic type, consisting primarily of Large White, Landrace and
crossbreds. The reports of Rohilla et al. (2000) have also indicated that small and marginal
farmers of North-East Hill region of India mostly raised local pigs, while well organised farms
produced exotic breeds. The low herd strength of pigs observed in our study was due to the
fact that, in Kerala large scale pig production is undertaken exclusively in commercial sector,
and is still in the cradle stage.
Table-1: Classification of Farms based on Land Holding.
Sl. No

Land holding

Number of Farms

Percent

1

≤ 50 cents

14

28

2

≤ 1 acre

13

26

3

> 1 acre

23

46

50

100

Total

Fig. 1: Land Holding of Pig Farmers (%)
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Table-2: Classification of Farms based on Herd Strength.
Sl. No

Size of herd

Number of Farms

Percent

1

≤ 10

31

62

2

≤ 50

16

32

3

> 50

3

6
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>50

Housing of pigs: It was observed that 90 percent of the pig farmers had permanent shed
for pigs (Table-3, Figures-3&4). This is in accordance with the observations of Harikumar et
al. (2000) who reported that 66.6 percent of the pig farmers in two adopted villages of
Thrissur district in Kerala were having permanent housing structures. The floors were made
of concrete with thatched or tiled roof. However, Pathiraja et al. (1986) had observed that
most pig farmers preferred locally available materials for housing to save cost of production.
Table-3: Type of Housing.
Sl. No.

Structure

Number of Farms

Percent

1

Permanent

45

90

2

Temporary

5

10

Fig.3: Permanent Shed. Fig.4: Temporary Shed.
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Type of feed used for feeding pigs: Type of feed used or feeding pigs (Table-4, Figure-5)
indicated that all the pig farmers used combination of hotel waste and slaughter house
waste, while 96 percent farmers fed slaughter house wastes to the pigs. These findings
agree with Kannan (2005) who stated that swill feeding was the major feeding system (74%
to 85%) followed by a concentrate mixture combining different feed ingredients (15% to
26%), and none of the units practiced concentrate feeding alone.
Table-4: Type of feed used in pig farms.
Sl. No.

Type of Feed

Number of Farms

Percent

1

Kitchen/ Hotel wastes

50

100

2

Concentrate

0

0

3

Slaughterhouse wastes

48

96

4

Agricultural wastes

5

10

Fig.5: Type of Feed Used in Farms (%)
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Frequency of waste removal from pig sty and separation of solid and liquid waste:
Seventy percent of the farmers removed the waste two times a day, 16 percent removed the
waste three times a day and 14 percent removed >3 times a day from the pig sty. Forty-eight
percent separated liquid and solid wastes (Table-5). This is usually done before feeding and
watering the animals. This is in accordance with Sastry and Thomas (2008) who stated that
under ideal managemental conditions solid manure is usually collected and removed from
shed twice daily with provisions to carry off and store liquid manure separately.
Use of manure pit and frequency of dung removal: Thirty-four percent pig farms have
concrete manure pits and ten percent have earthen manure pits for solid waste disposal.
Most of the farms (22%) remove dung once in a year (Table-6). This is in agreement with the
findings of Sastry and Thomas (2008) who stated that the manure pit was the common
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method of waste disposal and should be placed as far from the residential buildings for
reasons of hygiene.
Table-5: Frequency of waste removal and separation of solid and liquid waste.
Herd
Size

Frequency of waste removal from the
farm in a day (%)
2 times
3 times
>3 times

Separation of liquid and solid
waste including feed waste (%)
Yes
No

≤10

50

8

4

30

32

≤50

16

6

10

16

16

>50

4

2

0

2

4

Table-6: Use of Manure Pits and Frequency of Dung Removal.
Herd
Size

Type of Manure Pit (%)
Concrete Earthen

Total

Frequency of Dung Removal from
Pit (%)

Use of
Waste
water for
<6 months <12months Not Regular
Irrigation

≤10

24

10

34

4

20

10

34

≤50

10

0

10

4

2

4

10

>50

0

0

0

0

0

0

0

Fig. 6: Concrete Manure Pit. Fig. 7: Earthen Manure Pit.
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Fig. 7: Herd Size and Slurry Tanks

Fig.6: Herd Size and Biogas Units
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Use of biogas unit and slurry tank: Sixty-eight per cent of the pig farmers had biogas
plant. The gas produced is used for domestic consumption and cooking feed for the pigs.
The number of biogas units decreased with increase in the size of the herd (Table-7, Figures
6, 7, 8, 9). Among them, seventy percent had slurry tank to collect slurry from biogas plant.
The rest of the farmers let out the slurry directly to agricultural land (Figures 10 and 11). This
is in accordance with the finding of Thomas (2008) who observed biogas plants were
attracting the attention of farmers as it fulfilled two purposes, one to provide fuel and the
other to give quality manure.
Table 7- Use of biogas units and Slurry Tank (%).

Size of
Herd

Capacity of the unit
(m3)

Biogas Units

Presence of a
Slurry Tank

<3

3-6

>6

Yes

No

Wastewater
used for
Irrigation

≤10

36

22

14

0

22

14

36

≤50

26

0

14

12

20

6

26

>50

6

0

0

6

6

0

6

Table-8: Use of Septic Tank and Frequency of Removal (%).
Size of Herd

Number of Septic
Tanks Used

Frequency of septic tank
waste removal
<1 year

>1year

Wastewater
used for
irrigation

≤10

8

0

8

0

≤50

6

0

6

0

>50

6

2

4

0
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Fig.8: Biogas Unit-1. Fig.9: Biogas Unit 2.

Fig.10: Slurry drainage to Agric. land. Fig.11: Slurry sprinkling in Agric land.

Figure-12: Septic Tank.
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Use of Septic Tank and Frequency of Removal: Twenty percent of the farmers had septic
tanks for collecting wastewater and dung from the pig sty. The soak pit of the septic tank
drained the water content of the waste (Figure-12). Ninety percent of the farmers removed
the solid waste from the septic tank after a year for agriculture purpose (Table-8).
Combination of waste management systems: Different waste management systems were
adopted in different pig farms. Farms having herd strength of less than ten animals had
manure pit and irrigation (29%) as waste management method. Whereas, combination of
manure pit, biogas plant with slurry tank and irrigation was adopted by 25 percent farmers.
Farms having herd strength of less than fifty animals had manure pit, biogas plant with slurry
tank, irrigation (31%) and biogas plant with slurry tank and irrigation (31%) as waste
management method.
Farms having herd strength of more than fifty animals had septic tank, biogas plant with
slurry tank and irrigation as waste management method.
Fifty-two per cent (26 farms) of the farms used single method of solid waste disposal along
with irrigation for wastewater disposal. Forty-eight per cent (24 farms) of the farms used
different combination of solid waste disposal along with irrigation for wastewater disposal.
CONCLUSION
The results of present study indicated that there is a lacuna in appropriate infrastructure for
solid and liquid waste management in pig farms posing serious threat to the environment
and public health.
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RESEARCH PAPER

SEASONAL VARIATION IN PREVALENCE AND ANTIMICROBIAL
RESISTANCE OF CAMPYLOBACTER SPECIES ISOLATES FROM THE
FECES OF FREE RANGE CHICKENS AND HUMANS IN SOKOTO,
NORTH WESTERN NIGERIA

I.O. Nwankwo1, M.D. Salihu2, O.O. Faleke3, A.A Magaji4, John Garba5
ABSTRACT
Campylobacter species are regarded as one of the leading causes of human gastroenteritis
worldwide, while poultry is designated as a primary reservoir of Campylobacter microbes.
This study aims to delineate the prevalence of Campylobacter species in free range
chickens and in humans in Sokoto state of Nigeria, their dispersion in three principal
seasons, viz., cold-dry season (October-February), hot-dry season (April-June), and wet
season (July-September), their isolation, identification and in vitro resistance to commonly
used and abused antibiotics (Nalidixic acid, Cephalothin and Metronidazole). Cloacal and
fecal swabs from 506 poultry and 292 humans respectively, were streaked onto a
Campylobacter selective growth media for isolation of the microorganisms. Culture and
biochemical tests were performed to confirm the genus and differentiate the isolates at the
species level. Susceptibility to antibiotics was tested using disk diffusion method. The study
revealed that 30% (152) poultry and 65% (160) human samples were positive comprising
18.4 % (28) and 23.8 % (38) C. jejuni, 53.3% (81) and 39.4% (63) C. coli, and 28.3% (43)
and 36.9% (59) C. lari in poultry and in humans respectively. The prevalence of C. coli was
significantly (P≤0.05) higher than the other two species of Campylobacter in poultry and in
humans. Out of 312 isolates, 45% (140) were resistant to Nalidixic acid while 100% of the
isolates were resistant to both Cephalothin and Metronidazole. Seasonal prevalence rates
were 30%, 31% and 25% in wet, cold-dry and hot-dry seasons respectively in poultry; while
50% and 60% were prevalent in wet and cold-dry seasons respectively in humans. Similar
prevalence pattern of Campylobacter species both in poultry and in humans indicated that
poultry could have been the source of infection in humans in the study area. High resistance
rates of Campylobacter species to Nalidixic acid and complete resistance to Cephalothin and
Metronidazole signify the need for improvement in food hygiene and environmental
sanitation to diminish the possibilities of contact with infected poultry feces and contaminated
retail chicken. The extra label use of Metronidazole in poultry and the practice of self
medication of the drug in gastroenteritis in humans need to be dissuaded to inhibit the
emergence of antibiotic resistant strains of Campylobacter species, since digestive tract is a
massive microbiome of commensal bacteria with a potential to serve as reservoirs of
antibiotic resistance genes with a capability for both receiving and transferring antibiotic
resistant genes to opportunistic pathogens.
KEY WORDS
Antimicrobial resistance, Campylobacter, Free range Poultry, Humans, Prevalence
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INTRODUCTION
Campylobacter species have been reported as one of the most common cause of
gastroenteritis both in the developed and developing countries (Kaakoush et al., 2015). They
are gram-negative, motile, curved to spiral rod in shape and grow at reduced oxygen tension
(Michael et al., 2009). They are found mainly in poultry where they commensally grow at the
body temperature of birds (Micheal et al., 2009).
Poultry has been recognized as the primary reservoir of Campylobacter infection for humans
(Soonthornchaikul et al., 2006; Nwankwo et al., 2016a). One of the species, Campylobacter
jejuni has been rated high among the emerging and re-emerging epidemic infectious disease
agents (Michael et al., 2009). In many temperate countries, striking peak in the isolation
rates during spring and summer but low in winter have been reported (Rao et al., 2001;
Nylen et al., 2002). However, there is inadequate surveillance for the infection in developing
countries (Ozbey and Tasdemi, 2014).
The survival ability of Campylobacter especially in chickens and processed chicken meat,
poor hand hygiene, children playing on poultry feces infested ground and sharing of similar
environment between humans and poultry can induce infection in humans, particularly in
developing countries like Nigeria (Boysen et al., 2014; Nwankwo et al., 2016b).
Indiscriminate therapeutic use of antibiotics in humans and as growth promoters in poultry
has led to antibiotic resistance to Campylobacter species creating difficulties in clinical
managements of disease conditions especially in the young and in elderly patients
(Soonthornchaikul et al., 2006).
Nalidixic acid is used in the management of gastroenteritis in addition to identification of
Campylobacter species as with Cephalothin, while Metronidalole is used in the treatment of
anaerobic and protozoal infections, and has gained wide acceptance as anti-bacterial agent
(Lofmark et al., 2010). However, their prolonged and indiscriminate use might trigger
resistance in Campylobacter species. Furthermore, the use of Ciprofloxacin in poultry
industry has contributed to about 35% to 80% resistance to Ciprofloxacin in retail chickens
with Campylobacter infection (Graham et al., 2007).
In the developed countries like Netherland, Finland and Turkey, many reports have
confirmed increased rates in Quinolone resistant strains of Campylobacter species in a very
significant proportion within a decade (Ozbey and Tasdemi, 2014). In one of the developing
countries such as Burkina Faso, 13.8% and 34.5% Campylobacter species resistance to
Ciprofloxacin and Nalidixic acid respectively have been reported (Sangare et al., 2012),
while 47.1% and 34.5% have been reported in South Africa for these two antibiotics in the
same order (Uaboi- Egbenni et al., 2011).
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In Nigeria, a study has shown high rate of misuse of Metronidazole for childhood diarrhea by
the mothers (Uchendu et al., 2009). However, data on changes and the rate of evolution of
the antibiotic resistance strains of Campylobacter species is very limited. In Oyo State, 0.5%
and 96% Campylobacter prevalence rates have been reported in humans and poultry
respectively, while 100% of the isolates were resistant to Nalidixic acid, Gentamycin and
Erythromycin (Adekunle et al., 2009; Olufemi and Oluseye, 2016). In Kebbi state, 44%
prevalence rate has been recorded in rural poultry, while 62.1%, 54.8% and 50.3% of the
isolates were resistant to Ciprofloxacin, Erythromycin and Azithromycin respectively
(Abubakar et al., 2018).
In the study area, 51.5% prevalence rate of Campylobacter species have been reported in
commercial broiler flocks (Salihu et al., 2012). Thus, this study was undertaken to determine
the prevalence of Campylobacter species in the feces of free range poultry and humans in
different seasons in Sokoto state and their susceptibility to commonly used and abused
antimicrobials.
MATERIALS AND METHODS
Study area: The study area was Sokoto State, which is surrounded by sandy savannah and
isolated hills. The average annual temperature is 28.3oC. The warmest months are April to
June which represents the hot-dry season. The cold-dry season is from October to February.
The wet season is from July to September (Sokoto State, 2000). Over 80% of the state
populations are farmers, while the indigenous poultry population has been estimated to be
3.4 million (NPCN, 2006). Roasted chicken ‘‘Gasasshen kaji’’ is a delight of many in the
study area and in the neighboring states.
Ethical approval: Ethical approval to collect samples from humans was obtained from the
State Ministry of Health, Shehu Kangiwa Secretariat, Sokoto, Sokoto State. It was informed
to the respondents, and consents were obtained from concerned individuals before samples
were collected.
Collection of samples: A minimum sample size of 365 poultry and 245 humans were
included in the study based on both known and estimated prevalence rates of 38.8% for
poultry (Salihu et al., 2009) and 20% in humans (Thrushfield, 2005). However, due to
increasing population of humans and poultry in the state, a total of 506 cloacal swabs from
poultry on free range were collected from randomly selected live bird markets and 292 fecal
swabs from human patients were collected from government hospitals in the state. Samples
were collected once in every 2 weeks in a month during the three seasons of the year in
Sokoto and in two seasons in humans, since samples could not be collected from humans
during the hot-dry season due to non-reporting of patients due to hot spell. The samples
were analyzed at the Veterinary Public Health Laboratory, Faculty of Veterinary Medicine,
Usmanu Danfodiyo University, Sokoto.
Processing of samples: Each sample was streaked on to a Campylobacter selective agar,
supplemented with selective supplement (SR155, Oxoid). The plates were incubated at 420C
for 48hrs under microaerophilic condition generated by Campygen® (Oxoid, BR0056) as
described by Nwankwo et al. (2016a). Typical colonies from each suspected cultures were
selected. Conventional bacteriological tests (Catalase, Oxidase, Hippurate hydrolysis, H2S
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production) were performed in addition to susceptibility to Nalidixic acid and Cephalothin to
identify the Campylobacter species as described by Salihu et al. (2012).
Antibiotic susceptibility testing: Susceptibility to antibiotics was done using Agar Disc
Diffusion method on Campylobacter blood-free selective agar base medium supplemented
with selective supplement with SR155, Oxoid (ISO, 2006). Disks containing Metronidazole
(30µg), Nalidixic acid (30 µg), and Cephalothin (30µg) were placed on the inoculated plates
and incubated in a microaerophilic atmosphere at 420C for 48hrs. The inhibition zones were
recorded and interpreted according to the guidelines of Clinical and Laboratory Standard
institute (CLSI, 2007).
Statistical analysis: Chi square test was used to assess significance of association
between prevalence rates and seasons.
RESULTS
Out of 506 and 292 samples, 152 (30%) and 160 (55%) were reported positive by culture
which were confirmed by biochemical tests, revealing 28 (18.4%) and 38 (23.8%) as
Campylobacter jejuni, 81 (53.3%) and 63 (39.4%) as C. coli, and 43 (28.3%) and 59 (36.9%)
as C. lari in poultry on free range and in humans respectively (Table-1, Figure-1). Out of 312
isolates, 140 (45%) were resistant to Nalidixic acid while 100% of the isolates were resistant
to both Cephalothin and Metronidazole (Table-2, Figure-2). Seasonal prevalence rates of
30%, 31% and 25% were found in wet, cold-dry and hot-dry seasons respectively in poultry
on free range (Table-3, Figure-3); while 50% and 60% were found in wet and cold-dry
seasons in humans (Table-4, Figure-4).
The differences in total Campylobacter isolates between humans and poultry (x2 = 0.001,
P=0.9917) at 1 df; between seasons in poultry (x2 = 0.3, P=0.8607) at 2 df, between seasons
in humans (x2 = 1.5341, P=0.2155) at 1 df were statistically non-significant (P≥0.05). The
differences between three species of Campylobacter (C. jejuni, C. coli, C. lari) in poultry (x2 =
11.38, P= 0.0033) at 2 df was statistically significant (P≤0.05), while it was non-significant
(P≥0.05) and in humans (x2 =3.06, P= 0.2165) at 2 df. The differences between humans and
poultry with respect to C. jejuni, (x2 = 0.5095, P= 0.4753), and C. lari (x2 = 1.8817, P=0.1701)
at 2 df were statistically non-significant (P≥0.05), while it was significant (P≤0.05) at 2 df with
respect to C. coli (x2 = 12.2197, P=0.0004). The incidence of C. coli in poultry (53.3%) was
significantly (P≤0.05) higher than in humans (39.4%).
Table-1: Prevalence of Campylobacter spp. isolates in feces of humans and poultry.
Campylobacter
(species)
C. jejuni

Total Isolates

Human isolates (%)

Poultry isolates (%)

66

38 (23.8)

28 (18.4)

C. coli

144

63 (39.4)

81 (53.3)

C. lari

102

59 (36.9)

43 (28.3)

Total

312

160 (51.3)

152 (48.7)
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Table-2: Antimicrobial susceptibility testing of Campylobacter isolates from the feces
of humans and poultry.
Antimicrobial agent

Total isolates

Resistance (%)

Sensitivity (%)

CEPH

312

312 (100)

0

NAL

312

140 (45)

172 (55)

MET

312

312 (100)

0

CEPH = Cephalothin, NAL= Nalidixic Acid; MET = Metronidazole
Table-3: Seasonal prevalence of Campylobacter species in the feces of poultry.
Season/

C. jejuni

C. coli

C. lari

Total

Months

(%)

(%)

(%)

(%)

Wet
(June-Sept)

10 (23)

23 (53)

10 (23)

43 (30)

144

Cold Dry
(Oct-Feb)

12 (12)

57 (57)

31 (31)

100 (31)

327

Hot Dry
(March-May)

7 (78)

0

2 (22)

9 (25)

35

29

80

43

Total

152

Total
sampled

X2
Value

P value

0.3647

0.8333

(P>0.05)

506

Table-4: Seasonal prevalence of Campylobacter species in the feces of humans.
Season/
Months

C.jejuni
(%)

C.coli
(%)

C.lari
(%)

Total
(%)

Total
sampled

X2
value

P value

Wet
(June-Sept)

36 (43)

26 (31)

22 (26)

82 (50)

162

1.939

0.1638

2 (3)

37 (47)

39 (50)

78 (60)

130

38

63

61

160

292

Cold Dry
(Oct-Feb)
Total
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Fig.1: Corynebacterium isolates (%)
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Fig. 2: Antimicrobial Susceptibility (%)
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Fig. 3: Seasonal prevalence of
campylobacter in Poultry Feces (%)
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Fig. 4: Seasonal prevalence of
Campylobacter in Human Feces (%)
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DISCUSSION
The two of the species (C. jejuni and C. coli) found in poultry on free range and humans in
our study were pathogenic (Micheal et al., 2009). The two species have been reported to be
implicated in abortion and neonatal sepsis in humans and animals (Simor et al., 1986).
Similar pattern of occurrence of these species in both humans and poultry is an indication
that humans may have been infected through infected poultry via ingestion of contaminated
chicken or contact with environments contaminated with poultry feces (Boysen et al., 2014;
Nwankwo et al., 2016a).
Gastro-enteritis caused by C. jejuni is the most frequently observed condition which may
lead to the development of Guillain-Barre syndromes in young children and elderly patients
especially in developing countries (Coker, 2002). Furthermore, these species have
accounted for almost two million cases of bacterial diarrhea in developed countries annually
with C. jejuni being the most prevailing species both in poultry and humans (Wieczorek et
al., 2012).
The prevalence rate of campylobacteriosis found in this study for poultry was lower than
38.8% and 44% found previously in Sokoto and a neighboring state kebbi respectively
(Salihu et al., 2009; Abubakar et al., 2018). It was also lower than 87.2% reported outside
the country, e.g. Poland (Wieczorek et al., 2012). The differences in the prevalence rates in
poultry may be associated with sample source, method of detection and study population
(Moreno et al., 2001).
On the other hand, the prevalence rate of campylobacteriosis found in this study in humans
was high as compared to 0.5% in Oyo State, Nigeria (Adekunle et al., 2009). It was also
higher than 2.3%, 9.7%, and 21% reported In Burkina Faso, Tanzania and Malawi
respectively (Sangare et al., 2012; Mason et al., 2013; Anna-Pendo et al., 2014). Sample
population, under reporting, level of food hygiene, and availability of natural reservoirs may
have influences on the differences in prevalence rates found in humans within Nigeria and in
different countries (Nwankwo et al., 2016a).
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Epidemiological data have indicated the seasonality of human infections as a reflection of
differences in the ecology of the reservoirs of Campylobacter infection (Stanley and Jones,
2003). The findings can further be justified by the ability of Campylobacter species to survive
in an environment of high relative humidity and precipitation as usually seen in cold-dry
season and the level of environmental contamination with Campylobacter species due to
fecal carriage by poultry on free range (Ahmed et al., 2013). The high prevalence rate of C.
jejuni in hot-dry season further emphasized the affinity of this specie to high temperature as
was observed by Ozbey and Tasdemir (2014) in Turkey, where C. jejuni and C. coli were
detected more often during the warmer months (April-October), than in the colder months
(November-March).
The use of Nalidixic acid and Cephalothin, a first generation Quinolone, and Cephalosporin
respectively in the phenotypic differentiation of thermophilic Campylobacter species mainly
C. jejuni, C. coli and C. lari from others may not be rational any longer. Even though
Cephalothin may still be valid as all the isolates were resistant to it. However, this study has
revealed increased resistance to Nalidixic acid. Similar and higher rate of resistance (34.5%)
to Nalidixic acid has also been reported in other countries like South Africa and Burkina Faso
(Uaboi-Egbenni et al., 2011; Sangare et al., 2012). However, our finding was in
disagreement with the work of Norstrom et al. (2007) that reported no Quinolone resistance
in Sweden.
The differences in the resistance rates can be associated with the rate of use and abuse of
antimicrobials in food animals in these countries especially in poultry where the resistance
pattern of isolates was similar to those of humans in this study. The total resistance of
isolates to Metronidazole as revealed in our study should be a concern even though the
clinical use against Campylobacter infection is not common.
A study has revealed that 65% of laymen self-medicate with Metronidazole along with Oral
Rehydration Solution (ORS) in diarrhea since retail drug sellers (91%) consider it as over
the counter (OTC) medicine, while 57% take Metronidazole not based on the prescribed
dose but on the frequency of defecations (Sana et al., 2015). The drug is inexpensive, easily
available and commonly abused in the treatment of bacterial and protozoan infections (Sana
et al., 2015). The possibilities of transfer of resistant strains from Campylobacter species
which are Gram negative to other Gram negative organisms is risky and should be avoided
(Barlow et al., 2004).
CONCLUSION
The study has revealed high prevalence rates of Campylobacter species in both poultry and
humans in Sokoto with little seasonality in their occurrence. Again, similar pattern of
Campylobacter species prevalence rates in both poultry and humans were indications that
infection in humans may have been from poultry. High resistance rates of Campylobacter
species to Nalidixic acid and Metronidazole were found in the study. Hence, the use of
Nalidixic acid in the differentiation of Campylobacter species and in the management of
campylobacteriosis as with Metronidazole is not validated. There is need for improved food
hygiene and environmental sanitation in the study area to reduce the possibilities of contact
with infected poultry feces and contamination of retail chicken. The extra label use of
Metronidazole in poultry and self medications in gastroenteritis should be avoided to reduce
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the development of antibiotic resistant strains of Campylobacter species and transfer of
resistant genes to other human pathogens.
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