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Abstract

Al-Yusifia river was assessed at three sampling stations with
study period from Autumn 2010 to the end of Summer 2011. The
present investigation was carried out on diversity of fungi and
bacteria from Al-Yusifia river, Baghdad city. During the study, a
total of 12 fungal genus and 6 bacterial genus were isolated during
the year seasons. The dominant fungus at the three stations were
Penicillium sp., then Rhizopus and Trichophyton megninii while
the dominant bacteria was Escherichia coli and Klebsiella sp.

The higher fungi that occurred in station-1 and this may be
due to unpolluted nature of water and less anthropogenic activities
was encountered at this station. Station Il and 111 there were less in
number of fungi. This may due to the polluted nature of the water
and increased anthropogenic activities at this station, the higher
bacterial genus was observed in station- Ill then station Il and
station I.

The results showed increased of fungal and bacterial genus
during Summer and Spring in compare with other seasons due to
convienance of temperature.

Key words: Fungi, Bacteria, Physicochemical parameters,
pollution, Four seasons.
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Introduction
Fungi, are directly influenced by environmental factors. Fungi
are usually present in natural water in direct proportion to the

physicochemical nature of the aquatic environment (24).

Fungi contribute to the energy flow and productivity of
ecosystems by their active role in the utilization and biodegredation of

organic materials (12; 15).

The main role of the freshwater fungi in freshwater ecosystems
are in the degradation of dead organic material (2). Some investigations
have been conducted on the occurrence of fungi with special reference
to polluted streams (13; 3) that studied streams in Ohio, indicated a
correlation between the degree of pollution and occurrence of the fungi.
The occurrence of several aquatic hyphomycete species in heavily
polluted streams has been reported (22; 23).

The sources of bacteria in waters is differed, some of them from
untreated waste waters which contains soluble organic material and
harmful bacteria for human and animals(20), also the wastes from

animals which contain many harmful bacteria which cause different
diseases for human such as intestinal inflammation (29).

The bacterial groups that investigated evaluate the waters
include coliform bacteria and fecal coliform bacteria.
The test of fecal coliform bacteria is considered more sensitive for
water and used as measurement for activities of water purification and

indicator for a health drinking water(21).

The increase in these bacterial numbers and the presence of
another bacteria which it not normal bacteria in water are considered
indicators for water pollution, especially coliform bacteria (1). The uses
of polluted water is considered the causative agent for different disease
especially when used these waters in plants irrigation.

The present investigation is an attempt to evaluate the
ecological biodiversity of some fungi and bacteria from Al-Yusifia
river, Baghdad city.
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Materials and Methods
Study area:

Three different stations from Al-Yusifia river south of Baghdad
selected for water samples collection for fungal and bacterial diversity
analysis. Station |- about 3 Km. before Al-Yusifia region, Station Il
about 2 Km. after Al-Yusifia region and Station IlI- after Al-Rasheed
region during Autumn 2010 to the end of Summer 2011.

Collection of water samples:

The water samples from three regions were collected in the
morning hours every month by using sterile polyethylene containers.
The samples were collected in three different locations from each
region.

Isolation and Identification of fungi:

Isolation of fungi was carried out by standard isolation
techniques (7): Some drops of water samples was separated by using
sepreader on Potato Dextrose agar (PDA), and Sabrouid Dextrose agar
(SDA) then incubated at room temperature for one week in a dark
place. After one week the fungi appeared on the surface of agar.

Fungi colonies were identified according to the shape of colony

and microscopically identification according to their spores and

fungal filaments according to fungi manual by(15) with support of
various standard references and monographs such as(6).

Isolation and Identification of Bacteria:

Water samples were collected in sterile containers. Bacteria was
isolated by using Api-20E and the memberance filtration technique
which include: A samples of 100ml water were filtered, the filtration
membrane then transferred in to broth media. peptone water [pH=8.8]
was used to isolate Vibrio cholera, after incubation one ml from the
broth cultured on the media TCBS yellow colonies were isolated for
biochemical identification(28), isolation of Pseudomonas sp. Was
carried out by transporting the filtration membrane to nutrient broth,
then one ml from nutrient broth was cultured on cetremide agar and
brain heart broth, green colonies were isolated for identification test (8;
18), the bacteria E. coli and fecal coliform bacteria were identified by
using different biochemical tests.
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Result and Discussion:

The obtained results revealed that 12 fungal genus and 6
bacterial genus were identified in the 3 stations for all the regions, as
explained in (Table 1, 2) and (Figurel, 2).

Water is very inevitable for life subsistence on the earth and its
purity and quality is of paramount importance in man daily life(26). In
this study 3 stations was used for the isolation and identification of
fungi and bacteria being present in water resources.
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Seasons

Figure (1): Prevalence of fungal species isolated during 4 seasons from
3 stations.
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(Table 1): Prevalence of fungal genus isolated during 4 seasons from 3

stations:
Funai Winter Spring Summer Autumn
g Stl1 | St2 |St3|Stl|St2|St3|Stl|St2|St3|Stl|St2|St3
Rhizopus sp. - - - + + + + + + + - -
Epidermophyton - - - + - + - - + - - -
Plasmopara ) i ) i i i . ] ] ] ] ]
veticola
Alternaria sp. - - - + + - + + + - - -
Tnchop_hyt_on - + - - + + + + + - + -
megninii
Penicillium sp. + + + + - + + + + + + +
Aspergillus niger - + - + - - + + + + - -
A. versicolor - - + - - - + + + - - -
Mlcrosporlum ) + ) i ) i + i + N i ]
ferrugineum
M. nanum - - - - - + - - + - - -
Trichophyton ) N ) i i i i ] ] ] ] ]
verrucosum
T. vubrum - + - + + + + - - - - -
6-
5-
4-
Frequency of -
B . ] O station 1
acteria
2 @ Station 2
14 [ station 3
0-
Winter Summer
Seasons

Figure (2): Prevalence of isolated bacterial genus during 4 seasons
from 3 stations.
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Table (2): Prevalence of isolated bacterial genus during 4 seasons from
3 stations:

Bacteria

Winter

Spring

Summer

Autumn

St.l

St.2

St.3

St

St.2

St.3

St

St.2

St.3

St

St.2

St.3

Escherichia
coli

+

+

+

+

+

+

+

+

+

+

+

+

Enterobacter
aerogenes

+

+

Enterobacter
vulneris

+

Pseudomonas
aeruginosa

Vibrio
cholerae

Hafina sp.

Klebsiella sp.

(Table, 1) showed the fungal species that isolated during four seasons.
The more frequently isolated fungi were Penicillium sp., Rhizopus sp.,
Aspergillus niger, Trichophyton megninii and Alternaria sp., while the
more frequently isolated bacterial species were E.coli and Klebsiella
sp. (Table 2).

The study revealed that the difference in the occurrence,
distribution of fungi and bacteria in periodically proved to depend on
the physicochemical parameters of the water and also on seasonal
variations.

Sampling stations:

During the previous period, illegal industrial and domestic
waste input and heavy use of chemical fertilizers and pesticides from
areas surrounding the stations has resulted in the stations becoming
severely polluted.

As a result, the stations ecosystem has changed into a turbid
water body and many species, including water, plants and fish species
have disappeared (30). Sampling station I, Il and [l differ in
physicochemical characteristics. The water parameters of these 3
stations were recorded during the study seasons as shown in Table 3,
due to these differences the presence of fungi and bacteria were differ
from one station to another.

The result showed that increase of fungi and bacteria occure
especially during Summer then spring (Table 1, 2 and 3) and this may
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due to the increase of water temperature, this result was in agrrement

with the result of (11), and not with studies (5; 9; 14;16; 19).

(Table 3): Water parameters during tha study seasons:

Temperature C° Station 1 Station 2 Station 3
Autumn 2010 24 24 25
Winter 2010-2011 16 16 16
Spring 2011 24 24 25
Summer 2011 29 29 30
pH Station 1 Station 2 Station 3
Autumn 2010 7.25 7.55 7.25
Winter 2010-2011 7.35 7.85 7.7
Spring 2011 8.15 7.85 7.85
Summer 2011 8.01 7.9 8.01

(Table, 3) showed the higher temperature during summer has
been found favorable for most of the fungi and bacteria, while low
temperature during winter unfavorable for most fungi and bacteria.

Fungi were generally associated with clean and well- aerated

freshwaters and believed to be sensitive to pollution (4).

Water polluted with organic material was seen to affect not only
the abundance of species, but also species distribution (25).

At station I- 20 of fungal genus were recorded, while the
number of bacterial genus recorded were 9 which is less polluted
station as showed in table5 and figure 4. Whereas at station 11-18 and at
station IllI- 17 fungal species recorded station 11-11, station I11-20
bacterial genus which is highly organically polluted stations (16), due
to these fungi was decade the organic matters, as shown in Table 4 and
Figure 3.

The dominant fungi recorded from station -1 and Il were
Aspergillus niger, Aspergillus versicolor, Rhizopus sp., and Penicillium
sp. which can be used as pollution indicators of water (16).

Rhizopus sp., Aspergillus niger, Alternaris sp., and Penicillium sp. were
found to be the common species at all stations associated with polluted
water.

Results also observed that the Rhizopus, Aspergillus, and
Penicillium although found commonly as terrestrial fungi but
frequently were isolated from sewage waters (23).
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(Table, 2) showed that the dominant bacteria in all the study stations
was E.coli because the water of Al-Yusifia river is polluted with
sewage water and animal wastes as this region is agricultural place and
known with animals breeding (27). These results are in agreement with

(17) whom showed the presence of pathogenic bacteria such as Vibrio

cholerae, Enterobacter sp., and E. coli which is use as pollution
indicator of water.

The results showed the presence of V. cholera especially in the
3" station in all study period during seasons Summer, Spring and
Autumn because heavly polluted water in this region. The presence of
bacteria generally during spring and summer may due to the suitable
temperature for bacterial growth, these results are in agreement with
(10; 17; 18).

The 3" station is considered more polluted station while 1%
station is less polluted with bacteria among the 3 study stations, while
1% station was more polluted with fungi among the 3 stations, as
showed in table 6 and figure 5.

Table (4): Frequency of fungal genus in 3 stations during the study
year:

Fungal isolates Station1 | Station 2 Station 3
Rhizopus sp. 3 2 1
Epidermophyton 1 - 2
Plasmopara veticola 1 - -
Alternaria sp. 2 2 1
Trichophyton megninii 1 4 2
Penicillium sp. 4 3 4
Aspergillus niger 3 2 1
A. versicolor 1 1 2
Microsporium ferrugineum 2 1 1
M. nanum - - 2
Trichophyton verrucosum - 1 -
T. rubrum 2 2 1
Total frequency of stations 20 18 17
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Figure (3): Frequency of fungal genus in 3 stations during the study

year.

Table (5): Frequency of bacterial genus in 3 stations during the study
year:

Bacterial isolates Station 1 Station 2 Station 3
Escherichia coli 4 4 4
Enterobacter aerogenes 2 2 4
Enterobacter vulneris _ 1 2
Pseudomonas aeruginosa _ _ 3
Vibrio cholerae _ 1 3
Hafina sp. _ _ _
Klebsiella sp. 3 3 4
Total frequency of 9 11 20

stations
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Figure (4): Frequency of bacterial genus in 3 stations during the study

year.

Table (6): Total number of fungal and bacterial genus in 3 stations
during 4 seasons:

Study Stations Fungi Bacteria
Station 1 20 9
Station 2 18 11
Station 3 18 20

Total No. of isolates 56 40
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Figure (5): Total No. of fungi and bacterial genus in 3 Stations during
4 Seasons.
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