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Abstract

The effect of municipal solid waste on bacteria (Heterotrophic bacteria & Nitrobacteria) population
was determine by collecting 50g sample’s of various dumpsites, put in 2kg buckets soil and kept in
the green house to mimic the natural environment for six (6) weeks. Analysis of variance (ANOVA)
and least significant difference (L.S.D) were effected on the data at 5% probability level. The
analysis shows significant effect, this seem to suggest that municipal solid waste influences
Heterotrophic bacteria and Nitrobacter population in soils.

Keywords: population, municjpal, waste, dumpsite, bacteria.

1. Introduction

Municipal Solid Waste is a common phenomenon in sub-sahavan Africa and other parts of the
world. The difficulty in controlling municipal waste resulting from households, institutions and
industrial activities, it has become a menance oviasogie et al (2010). Despite the fact that
integrated waste management is in vogue globally Sridha 2009 and Ebekwe et al (2010),
management of municipal solid waste is still a failure in this part of the world due to no proper
dump sites and facilities. In municipal waste dumpsites we have mostly biodegradable and non
biodegradable. The biodegradable tend to attract bacteria which cause huge activities which the
non biodegradables have little or no effects on bacteria activities. Yenagoa and environs is a new
state capital with huge construction activities with massive influence of human population. These
have lead to large quantum of food residues ranging from plants to other biodagrables. Materials
like sand, paint, sawdust, iron rods, PVC materials and other chemicals that are associated with the
building industry are common sites. The Yenagoa environment being a humid area has
accumulation of aerobic and anaerobic bacteria which depend on substrates that make them to
survive. Municipal waste dumpsite are designated places set aside for waste disposal. Depending
on the city level of waste management, such waste may be dumped in an uncontrolled manner,
segregated for recycling purposes or simply burnt. Poor waste management poses a great
challenge to the well being of city residents particularly those who leave close to dumpsites. This is
expressed more on health situations like odour, flies and rodents (Drew et al 2007; WRAP and
CIWM 2009 Lou and Naw (2009). The presence of all these nuisance have the potential of polluting
water, food, land, air and vegetation Elizabeth et al (2003). If not properly handled and managed
the resultant environmental impact these waste can be disastrous. Obire et al 2002. According to
molter et al (2009) municipal waste made of mostly of food substrate and plants attract bacteria.
Most purifying bacteria always attach to plants and animals and their derivatives Qautam et al
(2012). A study carried out by Jilan; 2007, found out that bacteria population increase more in
dumpsites than begin land with the teething problem of municipal solid waste and consequent
bacteria effects the study was made to determine bacteria population on dumpsites.
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2. Materials and Methods

The effect of municipal solid waste on bacteria population was investigated within Yenagoa
metropolis. Yenagoa lies between latitude 04 15 North, 05 23 South and longitude 05 22! West
and 06 4511 East.

Yenagoa is an up coming city with rapid population growth which lies within heavy rainfall
zone. Five sampling locations were established within Yenagoa metropolies. The locations are as
follows.

Location 1a Agudama-Epie
Location 1b Control.
Location 2a Tombia Road
Location 2b Control.
Location 3a Swali

Location 3b Control.
Location 4a Igbogene
Location 4b Control.
Location 5a Biogbolo
Location 5b Control.

At each location municipal Solid Waste were randomly collected at a depth of (0-30cm) with
the aid of soil auger and were placed into a well labeled polythene bags and pulverized differently.
Control samples were collected from fallow plots of each location from a distance of 100m away
from each dump-site. Weight of 50g of municipal solid waste was weighed into 2kg bucket and the
control samples were also weighed into the buckets which were replicated three (3) times totaling
thirty (30) plastic buckets, which were kept in the green house.

The samples were watered continuously for twenty (20) days before planting maize plant.
There the buckets were allowed fallow for another ten days with constant watering before the
second planting. At the end of the two cycles samples were collected, and then isolation and
identification of heterotrophic and Nitrobacteria population was determine by using serial dilution
procedure described by Ofunne (1999).

The study is a Randomized complete design (RCD) which was replicated three (3) times
Analysis of variance (ANOVA) and Least significant difference were used to separate the means at
5% probability level Wahua (1999).

3. Result
From the study, observations, data collection and statistical analysis were made. The bacteria
population of heterotrophic and Nitrobacteria were checked within the two planting cycles and the

results shown in table 1 and figure 1 respectively.

Table 1: Effect of municipal solid waste on bacteria population

Dumpsite | Heterotrophic Bacteria (CFU10%) | Nitrobacter (CFU 10°%)
la 4.50 2.56
1b 1.89 2.00
2a 1.24 0.78
2b 1.24 1.44
3a 3.83 1.44
3b 0.78 1.11
4a 2.93 3.56
2b 2.52 3.11
5a 4.94 2.00

[ 3 N

66



E-ISSN 2281-4612 Academic Journal of Interdisciplinary Studies Vol 2 No 12

ISSN 2281-3993 MCSER Publishing, Rome-1taly November 2013
5b 6.91 4.78
LSD 0.41 1.09

P (<0.05) Agudama dumpsite and control (1a& 1b), Tombia dumpsite and control (2a & 2b), Swali
dumpsite and control (3a & 3b), Igbogene dumpsite and control (4a& 4b) and Biogbolo dumpsite
and control (5a& 5b).
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FIG. 1: Effect of cropping cycle on Nitrobacter and Heterotrophic bacterial population in soil
(6WAP)

4. Discussion

As shown in table 1 and figure 1 respectively various dumpsites had significant difference in the
number of heterotrophic and Nitrobacter enumerated. Apart from 5b sample that had a higher
number of heterotrophic bacteria counted with a mean value of 6.91 cfu 10° that its dumpsite with
a mean values of 4.95 cfu 10° heterotrophic bacteria enumerated. Dumpsites of 2a and 2b
recorded the lowest values of 1.24 cfu 10°. Probably this could be as a result of the near abandon
nature of the dumpsite which actually lack fresh waste and bacteria activities were winding up. This
is in agreement with the works of Oviasogie ef al (2010) and Obire et al (2002). The earlier low
concentration of heterotrophic and Nitrobacter before a gradual rise in most dumpsites was as a
result of gradual growth of bacteria population due to supply of waste and decomposition. It is in
agreement with the work of Ghaly & Alkoalk (2010).
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