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Abstract
The main purpose of this investigation was to assess, in situ, the hourly abundance dynamics of enterobacteria and total
heterotrophic aerobic bacteria (THAB), over a daily period, in 3 wells in Yaounde region, Cameroon. Sampling was done
weekly, for 4 months. Water samples were collected in sterile glass bottles and incubated in situ for 2 h, 4 h, 6 h, 8 h, 10 h and
12 h. Isolation and enumeration of enterobacteria and THAB were performed on MacConkey agar (Bio-Rad) and standard
agar (Bio-Rad) media, respectively, using the plate count method. Using a linear regression model, ln(number of CFUs) was
plotted against time. The slope of each regression line was considered as the apparent increase or decrease in cell number.
Concentrations of THAB and enterobacteria varied from 9.90 to 14.19 and 4.09 to 9.59 ln units∙mℓ-1, respectively, in W1, from
9.90 to 14.25 and 3.00 to 5.39 ln units∙mℓ-1 in W2, and from 9.90 to 14.00 and 6.55 to 11.51 ln units∙mℓ-1 in W3. For the first
6-hour incubation period at all of the sampling points, the cell apparent growth rate (CAGR) varied from 0.023 to 0.262 h-1
for THAB and from 0.001 to 0.315 h-1 for enterobacteria; cell apparent inhibition rate (CAIR) varied from 0.015 to 0.615 h-1
for THAB and from 0.015 to 0.604 h-1 for enterobacteria. In the second 6-h incubation period, the CAGR varied from 0.010 to
0.822 h-1 for THAB and from 0.015 to 0.771 h-1 for enterobacteria; the CAIR varied from 0.015 to 0.260 h-1 for THAB and from
0.007 to 0.338 h-1 for enterobacteria. The values of physico-chemical parameters recorded before incubation displayed temporal
and spatial variation over the sampling period. Bacterial abundance dynamics in some cases was significantly correlated to
some of these abiotic factors. The abundance of the microorganisms decreased initially but later increased.
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Introduction
Groundwater is present in the pores between soil or rock particles. When all of the pores are filled up and the soils and rocks
are saturated, an aquifer is formed. While surface waters are
easily polluted, groundwater is protected by the soil that covers
it, which also acts as a filter for wastewater infiltration. Due to
the absence of light the production of organic matter (photosynthesis, chemosynthesis) by autotrophic micro-organisms is
excluded, organic carbon and other nutritive substances such
as nitrogen and phosphorus are often present in low concentrations, and with relatively low temperatures and dissolved oxygen contents, groundwater has for a long time been considered
as an unfavourable environment for microbial life (Gilbert et
al., 1994). The origin of bacteria in underground water is often
debated. Fenchel (2001) postulated that the ancestors of native
underground ecosystems could have originated from a probable
mutation of anoxigenic microorganisms. Other authors claim
that, although the origin of some micro-organisms is uncertain,
most underground bacteria derive from propagated infiltrated
bacteria emanating from pollution of underground water by
runoff (Mayer et al., 1997; Dzeda et al., 1998).

Several studies have been carried out on the microbial quality of groundwater in various regions around the world. In the
equatorial region of Central Africa it has been indicated that
groundwater harbours stygobiontic fauna of various taxa (Zébazé
Togouet et al., 2009). The isolated bacteria species include commensal species, and pathogenic as well as opportunistic species;
their distribution undergoes fluctuations in space and time, and
is sometimes influenced by physicochemical and meteorological
factors (Nola et al., 2001, 2002). However, it is unclear whether
the temporal variation in their abundance results from dilution
by infiltrated water or, augmentation of bacteriological pollutants, or if it is related to death or cell growth in situ. Little data
are available on daily bacterial dynamics in groundwater. Some
authors in other regions of the world have indicated the potential
heterotrophic activity of bacteria adhering to geological particles in groundwater (Alfreider et al., 2001). The purpose of this
investigation was to assess, over a daily period, the hourly in
situ fluctuation in abundance of enterobacteria and heterotrophic
bacteria in wells without flux renewal, in the equatorial region of
Cameroon (Central Africa).

Materials and methods
Description of study sites
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The Yaounde region is located at latitude 3°52’N, longitude
11°32’E and has an altitude of about 760 m amsl. The climate
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