Trade Science Ine.

ISSN : 0974 - 7532 Volume 7 Issue 4

Reseanch & Reviewsd cn

BioSciences

>, REGGWlOr Peper

RRBS, 7(4), 2013 [143-146]

Physico-chemical and microbiological properties of soil composed
with ver micompost

G.Narasimha*, A.Sridevi
Applied Microbiology L aboratory, Department of Virology, Sri Venkateswar aUniver sity, Tirupati-AndhraPradesh, (INDIA)
E-mail ; dr.g.narasmha@gmail.com; gnsmhal23@r ediffmail.com

ABSTRACT

In this study, physico-chemical and microbiological properties of soil
composed with Vermicompost was studied. Analysis of soil composed
with vermicompost reveal ed that compost treated soil underwent changes
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inall measured physicochemical and microbiological parameterslike higher
water holding capacity, moisture content, electrical conductivity, organic
content and microbial populations, than the control soil. Nearly two fold
higher microbial populations were observed in vermicompost soil than
the control. Improved physicochemical and microbiological parametersin
vermicompost soil isan indications of improvement of soil fertility
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INTRODUCTION

Oneof themajor concernsintoday’s world is the
pollution and contamination of thesoil. Theuseof chemi-
cd fertilizersand pesticides has caused tremendousharm
to the the environment.Organic fertilizer differ from
chemicasinthat they feed plantswhileadding organic
materia intheform of biocompost and vermicompost
tothesail. Biofertilizer or naturd farmingtechnology is
necessary to support the devel oping organic, sustain-
ableand non-pollution agriculture. These are cost ef-
fectiveand ecofreindlyin nature Soil isanexcd lent neturd
mediaand soil enzymesplay key biochemical functions
intheoverd| processof organic matter decomposition
inthesoil system™. Addition of solid organic amend-
mentsincreasesthemicrobia activity of soils. Soil or-
ganismsand enzymesare highly involvedinthedegra-
dation of soil organic matter and nutrient cycling. They

catalyze severd important reactionswhich are neces-
sary for thelife processes of microorganismsinsoilsand
thestabilization of soil structure, thedecompoasition of
organic wastes, organic matter formation and nutrient
cycling®?. Theactivitiesof theseenzymesin soilsun-
dergo complex biochemical processesand play anim-
portant rolein agricultureand particularly in nutrient cy-
ding®4. Insoil, cdluloseisavallableprimarily intheform
of litter (dead plant materid) or lignoce lulosic agricul -
tural wastethat isrelatively reca citrant duetothehigh
lignin content of terrestrid plants. A lack of fixednitro-
gen and other nutrientsmay secondarily limit microbia
growth, and thelow moisture content of soilg®. The
enzyme cdlulaseisacomplex enzymeit play animpor-
tant rolein bioconversion of cdluloseto smplesoluble
reducing sugars. Thecdlulosein soilsarederived mainly
from plant debrisandincorporated into thesoil, thelim-
ited amountsmay a so originatefrom fungi and bacteria
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insoils. Growth and surviva of microorganismsimpor-
tant in most agricultural soils depends on the carbon
source contained inthe cellulose occurringinthe soils
whether in the form agricultura waste or cattle feed
wastd’l. Thephosphataseisextracdlular enzymewhich
hydrolysisthe organic phosphatesto inorganic phos-
phate and playsan important role between biologically
unavailable phosphorusand avail ablephosphorug®. The
inorgani ¢ phosphorusavail ability was controlled by soil
organic matter whichisinfluencemicrobid activity. The
phosphatase activity was correl ated with organic phos-
phate and microbia populationg?. It playskey rolein
s0il ecosystem anditisgoodindicator of soil fertility!29.
Thesoil pH influencestherel easeand stability of phos-
phatase’®1, An attempt was madein thisstudy to ob-
servetheinfluence of vermicompost on soil physco-
chemicd, biologica and enzymeproperties.

MATERIALSAND METHODS

Collection of ver micompost sample

Thevermicompost wascollected from naturd form-
ingunitsnear theloca areaof Tirupati, AndhraPradesh,
India Thesoil without supplementation of vermicompost
wastreated control was collected from adjacent site of
vermicompost and thesetwo sampleswereair-dried
and mixed thoroughly to increase homogeneity and
shiftedthrough<2mmsieve.

Analytical methodsfor characterization of soil

The physic-chemical properties of vermicompost
and normal soil were analyzed by standard methods
APHAM, Water holding capacity of soil samplewere
measured by finding amount of distilled water added to
soil sampleto get saturation point and then sixty per
cent water holding capacity of soil samplewas calcu-
lated by the method!*3.

Enumeration of bacteria

Bacterid populationsin control and test soilswere
enumerated from soil sample on nutrient agar medium
with thefollowing composition. (g/L):Peptone- 5.0,
NaCl- 5.0,Beef extract- 3.0,Agar agar- 20.0, Distilled
water- 1000 ml, PH- 7.2.. After preparation of me-
dium, 20 ml of sterile medium was aseptically trans-
ferred to sterile Petri platesand allowed for solidifica
tion. After solidification of themedium 100l aliquots of

s0il suspens on was speeded uniformly with the help of
sterileglassspreader. The plateswereincubated in an
incubator at 37 °C for 3days. After incubation, bacte-
rial coloniesgrown on plateswere counted by Queby
colony counter. Bacterial coloniesaresub cultured on
nutrient agar dantsfor further studies.

Enumeration of fungi

Fungal populationsin both control and test soils
were enumerated on Czapeck-Dox agar medium. Af-
ter preparation of medium, 20 ml of sterilemediumwas
asepticaly transferred to sterile Petri platesand dlowed
for solidification. After solidification of themedium 0.1
ml aiquotsof soil suspens onwas speeded uniformly
withthe hel p of sterileglass spreader. The plateswere
incubated at room temperature (28°C+30°C) for 7
days. After incubated, funga coloniesgrown on plates
were counted™. The fungal colonies grown on the
medium are sub cultured on the Czapeck-Dox agar
dantsfor further studies.

RESULTSAND DISCUSSIONS

Physico-chemical propertiesver micompost soil

Soil fertility mediated by microorganism s depen-
dent on maintenanceof physico-chemica and biologi-
cal characteristics in soil. Analysis soil with
vermicompost underwent changesin all measured pa-
rameters than control soil. Soil composed with
vermicompost exhibited improved physica and chemi-
cal properties. Thiscompost importsblack colour to
soil. Higher water holding capacity from0.26 - 0.42ml/
g, moisture content, and higher eectrical conductivity
0.3.9-1.89 uMhos/cm were observed in the control and
compost soil respectively. Theseimprovementsin com-
post soil may be dueto the deposition of organic ma-
nureintheform of vermicompost. Theseresultswere
confirmed by the previous studies”2Y organic efflu-
entshad increased thedectrica conductivity tothesoil.
Similar reports made Pradeep and Narasimha 2011
(Leather effluents)?d, Radhaet al 2012,(Abattoir)=
disposal effluentsfrom Leather and Abattoir wastes
improved the physicochemical properties of soil. In
contrast, soil polluted with cement industrieshad low
water holding capacity and ectrical conductivity24.
Slightly improved condition of Ph (7.21) in compost
soil was recorded in the present study. Similarly,
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Lalithakumari et al.l?!, Sparling et al.[!” and
Nizamuddin, et al.'?Y, reported that discharges of dairy
productslikemilk resduesfromdairy industry increased
thesoil pH. In contrast, Zande et al .!*®!, reported that
thedischarges of cane sugar residuesfrom sugar cane
industry reduced the soil pH. Higher organic matter
content (8.9%) measured in vermicompost soil thanthe
control with 5.4. Higher organic content of soil may be
dueto the decomposed form of vermicompost inthe
soil. Zande et al.?®!, Dodor and Tabatabai?",
Nizamuddin et al.,Y made similar reportsonthedis-
chargeof organic effluentslike, dairy effluents, increase
of organic matter. Improvement in total contents of ni-
trogen (0.6-1.14) phosphorous (49-119) organic car-
bon (5.2-9.5) and potassium (211-318) inobservedin
compost thanthecontrol (TABLE.1). Higher contents
of these chemicd properties of vermicompost may be
due to the decomposed compost soil. Similarly,
Narasmhaet al., (cotton ginning industry)®, Kaushik
et al., (Digtillary)!®! made similar reportsonthedis-
charge effluentsfrom agro based industrieswereim-
proved thesoil tota phosphorousin contaminated soil.
Nizamuddin, reported that discharge of effluentsfrom
sugar and dairy industry enhanced the potassium con-
tent and nitrogen content inthe soil.

TABLE 1: Pysico-chemical propertiesof Ver micompost and
nor mal soil.

Control Vermicompost

Properties il il
Color Grey Black
Ph 6.8 7.12
Electrical conductivity (u Mhos/cm) 0.39 1.84
Water holding capacity (ml/g of sail) 0.26 0.42
Organic matter (kg/g of sail) 54 8.9
Total nitrogen (Kg/h) 0.6 1.15
Phosphorus (kg/h) 49 119
Carbon (Kg/h) 5.2 9.5

Dntacciiim (lrnlh) 211 21Q
*Values represented in the figure are mean of two separately
conducted experiments.

Microbial properties

Themicroorganismsplay avita rolein nutrient cy-
clingand soil fertility. Bacteriaand fungi synthesizeand
secrete 0il enzymessuch asphoshatase, cellulase, pro-
tease, etc extrace lularly. These enzymes constitute an
important part of the soil matrix asextracellular en-
zymes??, Microfloraof vermicompost soil was enu-
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merated and listed inthe TABLE 2. Higher microbia
populationsin compost were noticed and countedin
termsof colony forming units. Inthe present study, num-
ber of bacterial (99x10%) and fungal (11x10%) popula-
tion were observed in the compost soil than the control
soil. Thehigher bacteria and fungd population may be
dueto suitable pH and deposition of decomposed or-
ganic matter inthesoil. In contrast irrigation of soil con-
taminated with effluentsfrom agro basedindustriessuch
asdairy, sugar caneand cotton mill industriesimproved
thesoil microbia populationft’1821.30,

TABLE 2: Microbial populationin ver micompost and control
soil

Par ameter Controal soil Vermicompost soil
(CFU/g sail) (CFU/g soil)

Bacteria 46 X 10° 99x10°

Fungi 5X 10* 11x10*

*Microbial population was counted in the form of CFU/g soil.

CONDLUSIONS

Andysisof soil with vermicompost improved the
physicochemical, biologica and parameterslikewater
hol ding capacity moisture content, PH, electrical con-
ductivity, organic contentsand microbial populations
including bacteriaand fungi than the control soil. Im-
proved physic chemical and microbial populationin
vermicompost treated soil isanindication of improve-
mentinsoil fertility.
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