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ABSTRACT

Sewage sludge samples from Riyadh and the industrial city of
Yanbu were analyzed for microbial and heavy metals content.
Twenty one species belonging to 13 genera were isolated from the
tested samples. Metal concentration of Al, Cd, Co, Cu, Mn, Ni, Pb
and Zn in samples from the industrial City of Yanbu were higher than
that of Riyadh samples. The study suggests that the use of sewage
sludge without treatment as a soil additive may cause rise to
environmental poltution, '
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INTRODUCTION

There are many kinds of sewage wastes applied to land,
including both raw waste water, and liquid or solid products that
have passed through various kinds of microbial and chemical
treatment. When liquid and solid phases are eventually separated the
heavy metals are present in far higher concentration in the solid than
in the liquid phase (Leeper, 1978), The problem of sewage disposal is
considered to be one of the most important problems that faces those
who in charge of the environment nowadays,

The sludge contain various heavy metals which have potential
ecological, biological and health impacts. The heavy metal content of
sludges from various countries has been reported (Berrow and
Webber, 1972; Linnaman et al,, 1973; Page, 1974; Williams et al,,
1979; Fergusson, 1990; Hashem, 1995). Sewage provides a normal
and good habitat for many microorganisms (Nelson, 1978; Dean and
Lund, 1981; Volk and Wheeler, 1988). The present work was carried
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out {0 determine both microbial and heavy metal content of sewage
sludge obtained from Riyadh and Yanbu, Saudi Arabia.

MATERIALS AND METHODS

Raw sewage sludge samples were collected in sterile
polyethylene bags from three applied sludge sites from Riyadh and
the industrial Yanbu city. A total weight of 1000 g from the sites
were mixed and used for microbial isolation and metal analysis.

The soil dilution plate method was used for microbial
isolation (Hashem, 1995), Czapek’s agar and nutrient agar media
were used for fungal and bacterial isolation, respectively. The dishes
were incubated at 37 °C for 3 days for bacterial isolation and 7 days
for fungal isolation. Fungal and bacterial genera and species were
identified according to Booth, 1971; Ellis, 1971; Bauchnan and
Gibbons, 1974; Raper and Fennell, 1985; Zycha and Siepmann,
. 191, Ramirez, 1982. o

For metal analysis, oven dried sewage sludge was ground for
90 min. in a mechanical agate mortar. The samples were then treated
as follow: one gram of air dried sludge was placed in a 100 ml beaker
with 15 ml concentrated nifric acid covered with a watch-glass and
heated at 95 °C for 30 min. After digestion, a sample solution was
made up to 50 m! with deionized water and analyzed for Al, Cd, Co,
Cu, Mn, Ni, Pb and Zn wusing an Atomic Absorption
Spectrophotometer (Hashem, 1990).

RESULTS AND DISCUSSION

Sixteen fungal species and five genera of bacteria were
isolated (Table 1). Fungal species in the present study were isolated
earlier from Saudi Arabian soils (Ali, 1977; Hashem, 1993), while 4.
alternata, A. flavus, A. niger, Fusarium oxysporum, Mucor sp., P.
chrysogenum, P. citrinum, Trichoderma sp. and Ulocladium sp.were
isolated from sewage sludge from Saudi Arabia (Hashem, 1995).
Bacterial genera in the present study were isolated from soil and
sewage sludge from Saudi Arabia and from different places of the
world (Berry and Marx, 1976; Abdel-Monem and Aly, 1990;
Hashem, 1995).
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Table 1. Genera and species of isolated microorganisms

P

Genera and Species Riyadh Industrial
Yanbu city
Alternaria alternata (Fr.) Keissler + +
Alternaria chlamydospora Moushacca + .
Aspergillus candidus Link ex Fries + -
Aspergillus clavatus Desm.s - +
Aspergillus flavus Link + -
Aspergillus nidulans Thom & Raper - +
Aspergillus niger Van Teighem + -
Curvularia lunata (Wakker) Boedign - +
Fusarium moniliforme Scheldon + +
Fusarium oxysporum Schlecht, + +
Fusarium solani (Mart.) Sacc. + -
Mucor racemosus Fres. + +
Penicillium chrysogenum Thom + "
Penicillium citrinum Thom - +
Trichoderma viride Pers. ex Fr, + +
Ulocladium chlamydosporum Mouchacca + +
Bacillus sp. + +
Clostridium sp. + +
Escherichia coli + +
Pseudomonas sp. + .+
Staphylococeus sp. + s+

Decomposition of sludge by microorganisms resulted in
released carbon dioxide, methane, ethane, and other volatile gases
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which even at low concentrations are toxic to plants and other
Mmicroorganisms (Alexander, 1977). Concern with environmental
pollution has led to  many inquiries on the microbial utilization of
sewage sludge.

Soils may receive non ireated sludge. In such grossly
contaminated localities, plants are drastically affected, and
commercial agriculture may be impossible. Manipulating the treated
sludge to favor microbial growth promotes the degradation and hence
. alleviates the actual or potential poliution.

The acid extracted metal composition of sewage sludge
samples from Riyadh and the industrial Yanbu city, varied highly in
their mineral composition (Table 2). The concentration of Al, Cd,
Co, Cu, Mn, Ni, Pb and Zn in the present study were higher than
those reported in earlier findings in some Saudi Arabian soils
(Hashem, 1990, 1993).

Table 2. Average acid extracted metal concentration (ug/g) of Al, Cd,
Cu, Mn, Ni, Pb and Zn in samples from Riyadh and the industrial
Yanbu city (n=5 + standard deviation)

Metal Riyadh Industrial Yanbu city
] 101 £3.11 303 +5.31
Cd 12+0.36 18 £0.95
Co 25+0.89 61+ 1.09
Cu 53+1.93 489 +5.92
Mn 36 +£0.98 125+ 1.68
Ni 31+1.08 111 +£2.37
Pb 25+1.03 116+2.16
Zn 58 £ 5.61 379 + 6.89

In England, Jenkins and Cooper (1964) reported that acid
digested sewage sludge contained Al, Cd, Co, Cu, Mn, Ni and Zn
higher than in the present study. Low values determined in Riyadh
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region, may be due to a lesser contamination of metals as compared
to the industrial Yanbu city which has a greater number of refining
and petrochemical plants, as well as a broad range of other
manufacturing and support operations. Sewage sludge generally
contains relatively large amounts of heavy metals and several
pathogenic microorganisms which undoubtedly will affect the soil
and plant growth and become a major public health and ecological
problem (Hashems, 1998)

In Saudi Arabia, the use of untreated sewage sludge as a
source of mmacronutrients in some farms has become common
practice. Attention is drawn to the possible danger from heavy metals
in applied sewage sludge. The high concentrations of heavy metals in
sewage sludge for land application could result in long term
phytotoxic effects and food chain contamination (Webber, 1972).

Microbial transformation and assimilation of heavy metals are
well known (Gadd and Griffiths, 1978). Microbial growth on high
metal concentrations results in soil contamination with heavy metals
with the use of shudge as fertilizer over a number of years. This could
result in the increase of the heavy metal concentration in soil.
Therefore, sludge should be assessed for its metal content before
being used as soil fertilizer. In the present study, heavy metal content
of the sludge tested was below the standard but it may be hazardous
on long term application as a soil additive.

CONCLUSION

Sewage sludge generally contains relatively large amounts of
heavy metals and several pathogenic microorganisms which will
affect the soil properties and plant growth and become a major public
health and ecological problem.
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