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ABSTRACT

Microorganisms associated with corrosion of water pipelines in [)‘.n'km-S.ﬂ.‘,_ Bosso, f.ﬂhd.'tclmga. Kt’f.cren-Gu'arl",
Maikunkele and Kwangila areas of Minna metropolis in Niger State of Nigeria were isolated. C orr:m/c'd water pipes anil soil
samples were analysed for microbiological and physicochemical properties between IhcA munl.hs of F c'brtfarj\' and July, .QOS.
Bacteria isolated were Desulfovibrio desulfuricans. Desulfotomaculum nigrificans, Thiobacillus h’noo.m./(fns. Lactobacillus
lactis,; Clostridium perfringens, Pseudomonas ceruginosa, and Bacillus cereus var r.n_\'-cqidcs. B. subtilis, B cereus ar'7d
Staphylococcus aureus while fungi isolated were Aspergillus niger, A. fumigatus, Pcmc:l!n_:m notatum, Cundrdfz tropicalis,
Mucor mucedo, Torulopsis candida, Geotrichum candidum and Fusarium solani The bacterium most frequently isolated was
D. desulfuricans (56.67%0) while the fungus with the highest occurrence was A. niger (25.00%5). The mean total aerobic
bacterial counts ranged from 3350x10°cfig 10 7.06x10°cfu 8. mean total anaerobic bacterial counts ranged from
5.50010"chig 1o 7.69x10°chi'y and the mean total Jungal count ranged from 3.0x10° cfi/g to 5.63x10°cfu’g. From the data,
there were significant differences (0<0.05) benveen the mean total acrobic bacterial counts, anaerobic bacterial counts and
Sungal counts in the various locations.
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INTRODUCTION objectives of this resecarch work are to
Corrosion is the deterioration of metal and cnumerate, - isolate and  identify  the
non metal as a results of its microorganisms found in biofilms attached
physicochemical interaction with its to corroded water pipelines surfaces in
environment. ~ Microbial  influenced Minna..

corrosion refers to the possibility that MATERIALS AND METHODS

microorganisms are involved in the

- - . Study Area
deterioration of metallic as well as non-

metallic materials. Microbial influenced The study area for this research work was
corrosion IS not a  new  corrosion Barkin-Sale, Bosso, Chanchaga,
mechanism but it integrates the role of Maikunkele, Keteren-Gwari and Kwangila
microorganism in the corrosion processes areas of Minna metropolis (Latitude 09
(Beech and Flemming, 2000). The primary 39N, longitude 06 32E). Minna is the
concern is that the influence of these capital ey of Niger St;;tc of ngen%
microbes is often an extremely accelerated (angnudc 8" 20°N and'11 30’1‘% and 11
rate of corrosion (Akpabio er. al., 2011). 30°N and longitude 3° 30°E and 7° 20°E).
Bactenial biofilms are the initiating and/or Physical Examination of Water Pipelines

propagating agents of microbial influenced
corrosion. Formation of biofilm creates a
microenvironment that is dramatically
different from the bulk surrounding
(Akpabio er. al., 2011). Microbiological
influenced corrosion organisms fall under
W0 groups based on the type of corrosion

The types of water pipelines affected by
corrosion was surveyed and observed. The
environments where the pipes were laid
were identified as whether they were
waterlogged, dried or damp. The physical
appearance associated with corrosion was
also noted, as described by Geiger et al.

they engender (i) anacrobic corrosion and (1993).

(i1) aerobic corrosion (Huggins, 2010). A . .

thorough knowledge of the Media and Sterilization

microorganisms implicated in microbial The media used were nutrient agar

influenced corrosion is needed so as to (Biotech) and sabouraud dextrose agar

Incrcase  our understanding  of their (Biotech). The selective media used were

composition and activities in  water Postage medium (KoHPO; (0.2g), MgS04.

plpe!lncs for an improved detection, 7H,0 (0.2g), (NH4)2S0;s  -(1.0g),

monitoring and control.  Therefore the Na,S0:(0.1g) Fe(S04)3(NH4),S04.24H,0
18
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(0.1), Ascorbic acid (0.1g), Peptone (1g),
Yeast  extract  (1.0g), Carbon lactate
(3.5ml),  Apgar (20g),  Water(1000ml)
pll7.0) (Postage, 1966), iron oxidizing
medium (NHLCE (0.1g), KHPOg (3.0g),
MpCl 21,0 (0.14g), 5 (10g), Agar (20g),
Water  (1000ml), pH: 4.2) (Starkey,1935)
and  Starkey  broth  (KILPOy  (3.0g),
MpS0.. 710 (0.2g), CaCly. 2150 (0.2g),
(NH4):S04 (0.5g), FeS04 (0.001g), Water
(1000ml), pH:8.0) (Starkey, 1935). The
media were sterilized using autoclave at
121°C for 15 minutes.

Experimental Design and Sample Collection

The one-short case study was used as
described by Cook and Campbell (1979).
Each corroded  water pipe surfaces in
Barkin-Sale, Bosso, Chanchaga, Keteren-
Giwari, Maikunkele and Kwangila arcas of
Minna were identified between the months
of February and July. Sterile lancets were
used to obtain surface scrapings from a
lem® area of each identified corroded
water pipe. Ten samples were collected
from cach of these locations. The samples
were  collected in o stenile MacCartney
bottles, labelled and  taken to  the
microbiology  laboratory  of  Federal
University of Technology, Minna for
microbial analysis.

A total of sixty surface scrapings were
obtained for microbial analysis (acrobic
and anacrobic),

Enumeration, Isolation and Identification of
Bacteria

One gram (1g) of surface scraping samples
of cach corroded water pipelines obtained
from Barkin-Sale, Bosso, Chanchaga,
Keteren-Gwari, Maikunkele and
Kwangila, was serally diluted ten folds
with 9ml of sterile, distlled water and
aseptically plated on nutrient agar and the
sclective media. One milliliter (Iml) of
diluents was inoculated into sterile Petri
dish containing a solidified medium.
Sterile  bent rod  (Hockey stick) was
aseptically used to spread the diluents on
the surface of the media,

Federal University of Technology, Minna

The inoculated nutrient agar, Starkey broth
and iron oxidizing bacteria medium were
incubated at 37°C for 24 — 48 hours while
the inoculated Postgate medium _was
incubated in an anacrobic jar containing
alkaline pyrogalol at 37°C for 24 -
48hours. A duplicate of the inoculated
nutrient agar plate was also incubated
anacrobically at 37°C for 24 — 48hours.

After incubation, the bacterial colonies
which developed from the nutrient agar
plates were cnumerated using a col(?ny
counter (Model 6399 by Stuart Scientific
Co. Ltd., Great Britain) and their count,
expressed as colony forming units per
pram (cfu/g) of samples. Bacterial colonies
differing in size, shape and colour were
selected from the different plates and
further sub cultured on nutrient agar by the
streak plate technique and incubated at
37°C for 24 hours after which they were
maintained on agar slants for further
characterization and identification.

The bacterial isolates were characterized
based on colonial morphology, cultural
characteristics and biochemical tests as
described by Fawole and Oso (1998) and
Oyeleke and Manga (2008). The isolates
were identified by comparing their
characteristics with those of known taxa
using the  Bergey’s manual  of
determinative bacteriology (Holts et al,
1994). '

Enumeration, Isolation and Identification of
Fungi

One gram (1g) of the surface scrapings of
cach corroded water pipelines obtained
from Barkin-Sale, Bosso, Chanchaga,
Keteren-Gwari, Maikunkele and Kwangila
arcas of Minna, was serially diluted ten
folds with sterile, distilled water and was
also cultured on sabouraud dextrose agar
for the enumeration and identification of
fungi.

One milliliter (Iml) of diluents was
inoculated into sterile Petri dish containing
sabouraud dextrose ogar. Bent rod
(Hockey stick) was ascptically used to
spread the diluents on the surface of the
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media. After incubation for 48hours, the
fungal colonies which developed from the
sabauroud dextrose agar plates were
counted using a colony counter (Model
6399 by Stuart Scientific Co. Ltd., Great
Britain) and their count, expressed as
colony forming units per gram (cfw/g) of
samples.

A small portion of the mycelia growth was
carefully picked with the aid of a pair of
sterile inoculating needles and placed in a
drop of lactophenol cotton blue on a
microscope slide and covered with a cover
slip. The slide was examined under the
microscope, first with (x10) and then with
(x40) objective lens for morphological
examination as described by Fawole and
Oso (1998) and Oyeleke and Manga,
(2008). The isolates were identified by
comparing their characteristics with those
of known taxa using the schemes of
Domsch and Gams (1970).

Statistical Analysis of Data

The data obtained from this study was
subjected to statistical analysis using one

Federal University of Technology, Minna

Pearson correlation with MINITAB 14
package.

RESULTS

Total Microbial Counts (cfu/g) of Water

Pipeline Scrapings from Different Locations
Total acrobic bacterial counts (cfu/g)

The total aerobic bacterial counts of water
pipeline scrapings obtained from Barkin-
Sale ranged from ND to 1.3 x 10° cfu/g,
Bosso ranged from ND to 1.0 x 10*cfu/g,
Chanchaga ranged from ND to 2.1 x
105cfu/g, Keteren-Gwari ranged from ND
to 2.0 x 10° cfu/g, Maikunkele ranged
from ND to 1.3 x 10°cfu/g and Kwangila
ranged from ND to 7.0 x 10° cfu/g (Table
1).

The highest mean total acrobic bacterial
count (7.16 x 10* cfu/g) was obtained in
Chanchaga followed by Maikunkele (3.88
x 10* cfw/g). The least was obtained in
Bosso (3.50 x 10° cfu/g) (Table 1).
Statistical analysis of data showed that
there were significant differences (p<0.05)
between the total acrobic bacterial counts
from Barkin-Sale, Bosso, Chanchaga,

way analysis of variance (ANOVA) and Maikunkele, Keteren-Gwari and
Kwangila.
Table 1: Total acrobic bacterial counts (cfu/g) of scrapings from water pipelines
Locations
Sample No. BS BO CH KG MK KW
] ND 1.0X107 ND ND ND ND
2 1.0X10 3.3X10% 5.0X10° 3.1X10* ND ND
3 1.0X10° ND ND ND 1.0X10° 4,0X10*
4 1.5X10° ND ND 1.5X10° 1.5X10? ND
5 2.0X10° ND ND 1.7x10° 3.0x10? 7.0x10*
6 ND ND 1.0x10* ND 1.0x10° ND
7 ND ND 2.3x10° ND ND ND
8 1.3x10° ND 2.0x10° ND ND 3.5x10*
9 1.3x10° ND 2.1x10° 4.5x10* 1.3x10° 5.4x10*
10 ND ND 2.0x10° 2.0x10° 1.1x10° ND
Mean count  2.67x10%* 3.5x10% £39.51  7.16x10™ 3.96x10" 3.88  xI10%™ 2.00x10™
+288.90 +462.69 +355.49 +267.48 +117.40

KEY: BS- Barkin-Sale, BO-Bosso, CH-Chanchaga, KG-Keteren-Gwan, MK-Maikunkele. KW-Kwangila, ND-not detected, + - standard
crror of the mean. Means carrying the same superseript do not differ significantly from each other (P>0.05) means carrying different
superscripts differ significantly from each other (P<0.05) while means carrying two superscripts do not differ significantly from the two

(P>0.05).
Total anaerobic bacterial counts (cfu/g)

The total anacrobic bacterial counts of
water pipeline scrapings obtained from
Barkin-Sale ranged from 1.1 x 10° t0 3.5 x
10° cfu/g, Bosso ranged from 3.3 x 10° to
3.7 x10" cfu/g, Chanchaga ranged from
ND to 3.5 x 10° cfu/g, Keteren-Gwari

20

ranged from ND to 7.0 x 10° cfu/g,
Maikunkele ranged from 1.5 x 10 to
3.5x10° cfu/g and Kwangila ranged from
1.5x10° to 5.0x107cfu/g (Table 2).

The highest mean total anacrobic bacterial
count (7.70x10® cfu/g) was obtained in
Kwangila followed by Bosso (7.14x10°
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cfu/g). The least  was (Il\lfl?llt‘(l qin
Chanchaga (5.59x10" clu/g) (Table 2).
Statistical analysis of data showed that
there were significant differences (P<0.05)

vy, Minna
Fed m/l/nnw'wlrul Technology. \/
‘ode
bacterial
Bosso,

total anacrobic
Barkin-Sale, .
Keteren-Gwarl

between  the
counts  from i
Chanchaga, Maikunkele,
and Kwangila.

-anines fr ater pipelines
Table 2: Total anacrobic bacteria counts (cfu/g) of SC_—I:Ll)—IlIﬂS ft (_”,",‘l ‘_‘Lﬂl P )
Locations » ’ KW
Sample  BS BO CH KG MK
— Y
rlqo, 3.0x10° 3.5x10° 2.5x10" 1.9x10° 2.5xl()‘ ;‘5,::::‘
2 Lix100  3.0x10° 5.0x10" ND 2110’ o0
3 1.5x10° 3.7x10’ 5.0x10° 1.7x10* I.le()‘ 5. xm(‘
P 2.5x10° 3.3x10" 3.5x10" ND 2.5x10’ 2.5x10°
5 1.0x10° 1.7x10° 3.4x10° ND l.()xl()ﬁ 6.0xl0(.
6 3.5x10° 2.0x10° ND 1.8x10° 3.5xl0‘ 1.5x|o6
7 2.1x10° 2.1x10° ND 2.8x10° l.oxm1 3.5x10“
8 2.5x10° 2.5x10’ 3.5x10° 7.0x10° 1.7x10 3.0xl0h
9 4.0x10° 3.0x10° 3.0x10’ 3.2x10° 4.0x10° s.oxm6
10 3.5x10* 2.2x10° 1.3x10? ND 4.rmo’q 4.8x10 .
Mecan 449x10*  7.14x10™ 5.59x10" 2.10x10% 3.62x10*  7.70x10
count 1360833 443117 1454.69 115264.50 13676.60 149962

KEY: BS- Barkin-Sale, BO-Bosso, CH-Chanchaga, KG-Keteren-Gwari, MK-Maikunkele, KW-Kwangila, ND-not detected, + - ?l.u‘ul.ml entur of the mean,
Means camrying the same superscript do not differ significantly from each other (P>0 05) means carrying differ superseripts iffer significantly from each other

(P<0.05) while means cartying two superscripts do not differ significantly from the two (P>0 05).

Total fungal counts (cfu/g)

The total fungal counts of water pipeline
scrapings obtained from Barkin-Sale
ranged from ND to 3.5x10%fuw/g, Bosso
ranged from ND to 1.2x10°cfu/g,
Chanchaga ranged from ND to
2.2x10°cfwg, Keteren-Gwari ranged from

The highest mean total fungal count
(5.63x10°cfu/g) was obtained in Kwangila
followed by Barkin-Sale (l.l7xl()‘cfu/g).
The least was obtained in Keteren-Gwari
(3.0x10%cfu/g) (Table 3). Statistical
analysis of data showed from Barkin-Sale,
Bosso, Chanchaga, Maikunkele, Keteren-

ND to 3.5x10°cfu/g, Maikunkele ranged
from ND to 3.5x10°cfu/g and Kwangila
ranged from ND to 3.5x10%fu/g (Table 3).

Table 3: Total fungi counts (cfu/g) of scrapings from water pipelines

Gwari and Kwangila.

. Locations

Sample BS BO cl KG MK KW

No. i

1 ND ND 5.0x107 ND 1.5x10" 1.5x10°

2 1.0x10? ND ND ND 1.5x10° 1.5x104

3 ND 2.0x10" ND 3.5x10° ND ND

4 ND 5.0x10% ND 3.5x10° ND 7.5x10°

5 3.5x10° 2.0x10* 1.5x10° ND 3.5x10° 3:5;(10"

6 ND ND 2.2x10° ND ND 3.0x10°

7 ND ; ND ND ND 1.0x10* 1.3x10"

8 1.0x10 1.3x10* ND 2.0x10° 1.0x10? 2.6x10*

9 ND 1.3x10" ND ND ND ND

10 1.1x10° 1.2x10° ND 2.1x10° ND 6.0x10°

Mean 1.18x10% 8.37x10% 7.4x10% 3.0x10% 123 “ g6 5

count £1010.32 165 ¢ ' 0T s 10

oun : 153.12 189378 +6.36 +70.5 +4555.61
KEY: BS- Barkin-Sale, BO-Bosso, CH-Chanchaga, KG-Keteren-Gwan, MK-Maikunkele. KW- S

error of the mean, Means cal
superscripts differ si
(P>0.05).

rying the same superscript do not differ sig

Microorganisms Isolated from Different

s i'(‘wanglla, ND-not detected, + - standard
_ : nificantly from cach other (P>0.05) means ! il
gnificantly from each other (P<( 05) while means carrying two superscripts do not differ sigﬁuﬁ;a?;!;af’r:)’: ?h::’ llf\':;

Locations in Minna. Table 4 shows the

microorganisms isolated from Barkin-Sale,

Bosso, Chanchaga, Maikunkele, Keteren-

21
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Gwari and Kwangila. The bacterial
isolates were identified as Desulfovibrio
desulfuricans, Desulfotomaculum
nigrificans,  Pseudomonas  aeruginosa,

Federal University of Technology, Minna

subtilis,B. cereus, Thiobacillus thiooxidans
and  Staphylococcus  aureus. The fungi
isolates were also identificd as Aspergillus
niger, A. fumigatus, Penicillum notatum,

Clostridium

Table 4:Microorganisms associated with different types of pipeline corrosion in  Minna

perfringens, Lactobacillus
lactis, Bacillus cereus var mycoides, B

Mucor mucedo,

Torulopsis

candida,,

Candida tropicalis, Geotrichum candidum,

and Fusarium solani.

! Pﬂ;.i’fe‘
v ‘u.f_"‘ v

Location Description of pipes Bacteria isolated Fungi isolated
Barkin-Sale Brown patches, Cl. perfringens, A. niger
conjugated roughs B. cereus,
Black colouration D.desulfuricans, P.aeruginosa,
Dut. nigrificans
Bosso Coarse face and depression Brown P, aeruginosa P. notatum,
surface with undemnecath  T. thicoxidans A.niger,
colouration and clusters of pits. D. desulfuricans A. niger,
. Du. nigrificans M. mucedo,
T. candida,
F. solani.
C. tropicalis
Chanchaga Brown patches L. lactis, A. niger,
Hard crust B. cereus var mycoides, M. mucedo
Heavy black colouration P. aeruginosa,
T. thiooxidans,
Dt. nigrificans,
D. desulfuricans.
Maikunkele Black colouration, Brown patches  D. desulfuricans.

with hard crust

B. cereus

Dt nigrificans,

B. cereus var mycoides,
P. aeruginosa

A. fumigatus,
A. niger,
M. mucedo

Keteren-Gwari

Brown patches, hard crust Black
colouration

Cl. perfringens
T. thiooxidans,
P. aeruginosa,
D. desulfuricans
L. lactis

Dt. nigrificans

A. niger,

A. fumigatus,
F. solani,

P. notatum
M. mucedo

Kwangila

Conjugated roughs, brown patches
with underlying heavy black
colouration with clusters of pits.

S. aureus

D. desulfuricans,

Dt. nigrificans,

B. cereus var mycoides

T. candida

C. tropicalis,

M. mucedo,

G. candidum .
A. niger

Percentage Frequency of Occurrence of

pipeline

scrapings

collected. D.

Bacterial Isolates from Different Locations
in Minna.

Table 5 shows the percentage frequency of
occurrence of bacterial isolates from
Barkin-Sale, Bosso, Chanchaga,
Maikunkele, Keteren-Gwari and Kwangila
out of the 60 samples of corroded water

desulfuricans had the highest occurrence
of 56.67% followed by Dt. nigrificans
which had a percentage occurrence of
33.33%. The bacteria with the least
frequency of occurrence were L. lactis and
S. aureus both with percentage
occurrence of 1.67% (Table 5).
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Federal University of Technology. . fi

Table 5: Percentage Frequency of Occurrence of Bacteria Isolates

Location Tonl
lralates BS RO &1 MY KG KW “{"“”
Cl perfringens 11 67) ) 060 ™0) TG wo; 3

5 ¢ ¢ us01) S(k 33)
B coveus var mycoides 4500 w0 HAN] 11 67) o0y 513.33)
P arrygpnasa 1 67) 1167y A3 1) s o1) 16Ty ) . srh
T thuworudany *®0) H16T) US01) 0(0) 5(%.31) 00) :rl ‘I
Dt migrificans 5%.33) A6 67) 46.67) 5(833) 11 67) 1(1.67) 20033 (2)
D desulfwicans 714) B0 16) 46.67) 610.00) 46.67) 5(3.33) 3436.67)
L lacns (0.0) on) o) 0(0) 11.67) o) 11 67)

B cerews 11 67) w0) o0) 20333) 00) w0) 500

S owreus 0(0) o) o0) 00) () (1 67) 1(1.67)
B subatlis (1) > () o0y o0 0) 00) M5 01) 3501)

Numbers in parenthesis represent percentage frequency of occurrence
Key BS-Barkin-Sale, BO-Bosso. CH-Chanchaga, KG-Ketéen-Gwari, MK-Maikunkele, KW-Kwangila

Percentage Frequency of Fungal Isolates
from Different Locations in Minna.

Table 6 shows the percentage frequency of
occurrence of fungal isolates from Barkin-
Sale, Bosso, Chanchaga, Maikunkele,
Keteren-Gwari and Kwangila out of the 60
samples of corroded water pipeline

Table 6:

scrapings collected. A. niger had the
highest occurrence of 25.00% followed by
A. fumigatus and M. mucedo each with a
percentage occurrence of 8.33%. The fungi
with the least occurrence were P. notatum.
and G. candidum both with percent
occurrence of 63.33% (Table 6).

Percentage Frequency of Occurrence of Fungal Isolates

Location

Isolates BS BO CH MK KG KW Total
A. niger 4(6.67) 2(3.33) 2(3.33) 4(6.67) 1(1.67) 2(3.33) 15(25.00)
A. fumigartus 0(0) 2(3.33) 0(0) 1(1.67) 2(3.33) 0(0) 5(8.33)
P. notatum 0(0) 1(1.67) 0(0) 0(0) 1(1.67) 0(0) 2(3.33)
M mucedo 0(0) 1(1.67) 1(1.67) 1(1.67) 1(1.67) 1(1.67) 5(8.33)
F. selani 0(0) 1(1.67) 0(0) 0(0) 1(1.67) 0(0) 2(3.33)
C tropicalis 0(0) 1(1.67) 0(0)y 0(0) 0(0) 2(8.33) 3(5.00)
T candida 0(0) 1(1.67) 0(0) 0(0) 0(0) 2(8.33) 3(5.00)
G. candidum 0(0) 0(0) 0(0) 0(0) 0(() 2(3.33) 2(3.33)
\umbers in parenthesis represent percentage frequency of occurrence

¥.ey BS-Barkin-Sale, BO-Bosso. CH-Chanchaga, KG-Keteren-Gwan, MK-Maikunkele. KW-Kwangila

Discussion

The highest mean total aerobic bacterial
count was recorded in Chanchaga while

the highest mean total anaerobic bacterial”

and fungal counts were recorded in
Kwangila and Bosso. There were
significant differences (P<0.05) in the
mean total aerobic counts, mean total
anacrobic counts and the mean total fungal
counts in all the locations.

The sulphate reducing bacteria (SRB)
isolated were D. desulfuricans and Di.
nigrificans. SRB are usually not the first
group of organisms to become established
in pipeline water systems (Barton, 1997).
According 1o the report, initially, microbial
populations are composed predominantly
of acrobic microorganisms. As these grow,
biofilms accumulate and a strong reducing,

environment  develops at the point of

attachment. The SRB now begin to grow.

23

The  metabolites of the aerobic
microorganisms not only produce reducing
conditions but also provide nutrients for
the SRB, which permit them to grow at a
rapid rate. Corrosion develops in the areas
where the SRB have grown to high
numbers (Barton, 1997). Thiobacillus
thiooxidans, P. aeruginosa, B. cercus var
mycoides, B. subtilis, B. cereus, S. aureus,
L. lactis and CI. perfringens were also
isolated. According to Videla, 2001, they
colonize the metal surface, thereby
creating oxygen free environment for
anacrobic bacteria, especially sulphate
reducing bacteria. Isolation of these
organisms further buttress evidence to the
hypothesis that acid producing bacteria
also play a role in microbial influenced
corrosion.

Aspergillus — niger, A fumigatus, P,
notatum, M. mucedo, C. tropicalis, T.
candida, G. candidium and F. solani were
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the fungi isolated. These organisms
contribute to biocorrosion probably by the
production of organic acids which corrode
the metals. C. wropicalis and'T. candida.
may also contribute to corrosion by the
production of slime which can provide an
excellent  condition required for the
proliferation of the SRB. The bacterium
with the highest percentage frequency of
occurrence was D. desulfuricans “with
frequency of 56.67% followed by Dt
nigrificans  which had a percentage
occurrence of 33.33%. The bacteria with
the least occurrence were L. lactis and S.
aureus both with frequency of 1.67%. The
high occurrence of D. desulfuricans and
Dt. nigrificans may be due to their ability
to better utilize the water pipes for their
growth and metabolism than the other
bactenia. This implies that D. desulfuricans
and Dt nigrificans were the most
significant bacteria in the corrosion of
water pipelines in Minna.

The fungus with the highest occurrence
was A. niger with frequency of isolation of
25.00% followed by A. fumigatus and M.
mucedo each with a percentage occurrence
of 8.33%. The fungi with the lcast
occurrence were P. notatum and G.
candidum both with frequency of isolation
3.33%. Hence A. niger was the most
important  fungus found in surface
scrapings of corroded water pipes in
Minna. This may be due to its ability to
produce wide range of organic and
inorganic acids capable of corroding the
water pipes while it derives the materials
necessary for its growth and metabolism
from the corroding pipes.

The isolation of these microorganisms in
water pipces in different locations in Minna,
Niger State suggests their contributions in
the corrosion of the water pipes. Corroded
pipes may cventually perforate, resulting
into  the influx of  pathogenic
microorganisms, particles and hecavy
metals that may cause several health
implications to the populace. There is
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therefore need for urgent attention to the
monitoring and replacement of corroded
water pipelines in Minna to safeguard the
health of the general public and ensure
safe water supplies.
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