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ABSTRACT

Nature of the soil is very important for plant growth and crop yield. The
impact of hydrocarbon industrial wastes on soil physico-chemical and bio-
logical properties was assessed in the present study. Contamination of
hydrocarbon industrial waste on to the soil caused changes in physico-
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chemical and biological properties except water holding capacity, sand,
Potassium and Organic carbon. The remaining all other physico-chemical
properties are lower than control. Higher bacterial and fungal populations

were observed in the contaminated soil than control.
© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

The capacity of soil to function within ecosystem
boundariesto sustain biologica productivity, maintain
environmental quality, and promote plant and animal
hedlth. Inthiscontext, agricultureisparticul arly chal-
lenged to devel op appropriate strategiesfor sustain-
ableland use and integrated crop productivity. Soil is
oneof themost vita naturd resources. It producesfood
for teeming millionsand suppliesraw materialsfor a
large number industriesonwhich theworld economyis
sustained. Infact, one other hand, progressof civiliza
tionand ragpid industriaization brought withit danger of
soil pollution. A perusd of theliteratureinthedischarge
of efluentsonto the soil*2 strongly indicatesthat, they
cause marked changesin physcochemical and biologi-
cal properties. Hydrocarbon industry isan agro based
industry, Highviscose Carboxy methyl cdluloseismain

end product of thisindustry. Whilein the continuous
running process of industry it releaseswaste, into sur-
rounding terrestrial and aquatic systems. Infact, waste
mgj orly contain considerableamountsof organic, inor-
ganic pollutants Discharge of these effluentsmay alter
thephysicochemica and biologicd activitiesinterres-
trial ecosystem including coasta marineandinland wa-
ter bodiesreceived more attention than inland terres-
tria system®4-

The objective of this present study wasto deter-
mine physi cochemica andbiologica parametersof hy-
drocarbonindustry contaminated soil.

MATERIALSAND METHODS

Collection of soil

Soil sampleswas collected from different loca-
tion, where organic waste is being discharged by hy-


mailto:dr.g.narasimha@gmail.com

152

Effect of hydrocarbon industrial waste on soil

ESAIJ, 5(2) April 2010

Ecotoxicology —==

drocarbon factory located Nagari village, Chittor Dis-
trict of AndhraPradesh, India. Soil sampleswith ef-
fluent dischargeswere used in all experiments con-
ducted inthe present study. These soil sampleswere
air dried and mixed thoroughly to increase homogenic
and shifted to < 2mm sievesfor determination of soil
texture and used for physico chemical and biological
properties.

Phys co-chemical propertiesof hydrocarbon indus-
try waste

Thehydrocarbon industry waste soil samplesuch
assand, silt clay contents was analyzed with use of
different sizes of sieves by following method of
Alexander™. Cent percent water holding capacity of
soil samplewas measured by finding amount of dis-
tilled water added to soil sampleto get saturation point
and then sixty percent water holding capacity of soil
sampleswas cal culated by the method of Johnsonand
Ulricht®. Soil P*wasmeasured at 1:1.25 soil towater
inratioin Elicodigital pH meter with acalomel glass
el ectrode assembly. Organic carbon content in soil
samples was estimated by the walky and black
method!” and the organic matter was cal cul ated by
multiplying thevalueswith 1.72. by the method of
Jackson®l, Electrical conductivity of soil samplewith
effluent discharges after addition of 100 mL distilled
water to one gram of soil sample was measured by
Conductivity bridge. Soluble phosphorous in soil
samplewas quantified by the method off®.

TABLE 1: Physico chemical propertiesof soil polluted with/
without contaminated soil

. Contaminated Control
Properties

soil soil
Color Light red color Red color
Odor Bad Normal
Texture: (%)
Sand 93.95 65.42
Silt 3.45 17.38
Clay 2.6 17.20
pH 85 8.6
Electrical conductivity(umhos/cm) 0.35 0.93
Water holding capacity(ml/g of soil) 0.6 0.4
Organic carbon (%) high low
Phosphorus(kg/h) 56 50
Potassium(kg/h) 78 115

Microbial propertiesof soil contaminated with hy-
drocarbon industry waste

Microbia culturessuch asbacteriaand fungi both
isolated and enumerated from two soil samples by
taking 19 of soil sample separately and serially di-
luted up to 10 Diluted suspensions of 0.1ml
sampleswere plated and spread with sterile spreader
on nutrient agar (pH 7.4) and potato dextrose agar
(pH 6.5) medium for bacteriaand fungi, respectively.
Nutrient agar plates were incubated at 37°C (centi-
grade) for 24 h, where as potato dextrose agar me-
dium plateswere at 28°C for 7 days. After theincu-
bation period, colonies appeared on the agar media
are counted by colony counter.

RESULTSAND DISCUSSION

Physicochemical characters

Soil fertility mediated by microorganismisde-
pendent on maintenance of physico-chemical char-
acterigticsin soil. Therefore contaminated soil sample
was analyzed. These properties are represented in
the TABLE 1. Soil sample contaminated with hy-
drocarbon waste underwent changesin all measured
parameters of physical and chemical properties. The
industrial waste madethe soil unpleasant and imports
light red color to soil. Electrical conductivity of con-
taminated soil was 0.35umhos/cm and water hold-
ing capacity was high than control soil. Increased
water holding capacity and decreased electrical con-
ductivity in the soil may be dueto accumulation of
organic wastesintheform of cellulosic fibre (cotton
fibre) tothe soil. Soil textureinterms of percentage
of sand, silt and clay were 93.95, 3.45and 2.6 in
thetest; 65.42, 17.38 and 17.20 in the control soils,
respectively. The above resultsindicated that test
sampleshad relatively higher sand, lower silt and clay
contents than control samples. The pH of the test
sample was decreased to 8.5 from8.6 in contami-
nated soil. Higher organic carbon, phosphorousand
lower Potassium content were observed in contami-
nated soil. One of the possiblereasonsfor improv-
ing the soil properties could be dueto organic waste
that may contribute to maintain or increase the or-
ganic matter and nutrient content in the soil % Wealth
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TABLE 2: Microbial population in contaminated soil

Par ameter Contaminated soil Control soil
Bacteria 110x10° 60x10°
Fungi 3x10° 2x10°

of information is available on effect of industrial
efluentsand their influence on soils. Invariably, with
most studies showing that most effluent application
isbeneficial such arolemay belimited to situations
where the effluent isto be applied at an amount, or
has a composition that has not been previously
tested*¥. In thisstudy, hydrocarbon industry waste
had relatively higher clay and silt contents than the
control soil. Other studieshavefound thesame, like
long term application of sewage effluentsand cotton
ginning mill effluentd. However, increased water
holding capacity and el ectrica conductivity inthetest
soil may be due to accumulation of organic wastes
and saltsin the hydrocarbon industry effluents. Like-
wise, similar resultsobserved in soil sdischarged with
effluentsfrom cotton ginning mill$Z, Paper millg'2.
High e ectrica conductivity wasalso observedin soils
treated with distillery effluents*® and sodium based
black liquor from fiber pulping for paper making*4.
In contrast, soils polluted with cement dust from ce-
ment industries had low water holding capacity and
high electrica conductivity!™. Thedight dropinthe
pH of thetest soil isexplained interms of rel ease of
effluentswith acidic in nature, containing agro based
chemicalsfrom sugar industry. Same reportswasno-
ticed in the discharges of sugar cane residuesfrom
sugar industry!*®, application of sewage effluentg*”
to soilsdecrease the pH. The higher organic matter
of thetest soil may be dueto the discharge of efflu-
entsin an organic nature. Similarly, disposal of mu-
nicipal organic compost!*® long term municipal
waste®¥, and the effluentsfrom cotton ginning millg?
into soils, significantly increased the soil organic mat-
ter and total nitrogen content. Higher microbia popu-
lation in thetest soil possibly dueto the presence of
high organic matter in acidic effluents. Similarly(>2
reported that microbial populationswere profusely
increased in soils polluted with alcohol and cotton
ginning millseffluentsrespectively.

Biological properties
Themicroorganismsplay avitd rolein nutrient cy-
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clingand soil fertility. Microfloraof both soil samples
wasenumerated andlistedin TABLE 2.

Bacterial and fungal populationswere observed
and compared with control soil. Higher bacterial and
fungd popul ationswere observed in the contaminated
soil. Higher bacterial and fungd populationinthe con-
taminated soil may be dueto higher stabilized pHin
thesail. In contrast irrigation with lactose dairy fac-
tory effluent enhanced soil biologica activity and nu-
trient cycling!??+?2, reported that discharge of efflu-
ents from cotton ginning industry and sugar indus-
try!?®, improved soil microbial populations. For in-
stance bacterial and fungal populationin hydrocar-
bon industry waste soil was 110x10° CFU/g, 3x10®
CFU/g of soil respectively. Two fold higher bacteria
and fungal popul ationswere observed in thetest soil
over the control.
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