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ABSTRACT

In this study, physico-chemical, microbial and enzymatic properties of
soil composed with organic manure was studied. Soil composed with
organic manure underwent changesin all measured physicochemical and
microbiological parameters like higher water holding capacity, moisture
content, electrical conductivity, organic content and microbial populations
than the control soil. Nearly two fold improvements in microbial
populations including both bacterial and fungal populations were
observed organic manure amended soil than the control. Soil cellulase
activity was improved in organic manure soil. With increasing the soil
incubation period the soil cellulase activity also enhanced up to 14th day
interval and thereafter declined in both control and test soil.Improved
physicochemical, microbial and enzymatic parametersin organic manure
amended soil are an indication 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
totheenvironment. Organicfertilizer differsfrom chemi-
casinthat they feed plantswhileadding organic mate-
ria intheform of biocompost or organic manure (tree/
vegetativewaste, municipa /vegetablewaste) to the soil.
Organicfarming or natural farming technology isnec-
essary to support the devel oping organic, sustainable
and non-pollution agriculture. These methodsare cost
effectiveand ecofreindly in nature Soil isan excel lent
natura medium and soil enzymesplay key biochemica

functionsintheoverall processof organic matter de-
compositioninthesoil system™. Amendement of solid
organic manure or biocompost increases the Physco-
chemica microbia and enzyme activitiesof soil. Sail
microorganismsand enzymesarehighly involvedinthe
degradation of soil organic matter and nutrient cycling.
They catalyze several important reactionswhich are
necessary for thelife processes of microorganismsin
soilsand the stabilization of soil structure, the decom-
position of organicwastes, organic matter formation and
nutrient cyding?. Theactivitiesof theseenzymesinsoils
undergo complex biochemical processesand play an
important rolein agricultureand particularly in nutrient
cyding4. Insoil, celluloseisavailableprimarily inthe
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formof litter (dead plant leaf materid) or lignocellulosic
agricultural wastethat isrelatively recalcitrant dueto
the high lignin content of terrestrial plants. A lack of
fixednitrogen and other nutrients may secondarily limit
microbia growth, and thelow moisture content of soilg®.
Theenzymecellulaseisacomplex enzymeit play an
important rolein bioconversion of celluloseto smple
solublereducing sugars. Thecellulosein soilsarede-
rived mainly from plant debrisand incorporated into
the soil, thelimited amounts may a so originate from
fungi and bacteriain soils. Growth and surviva of mi-
croorganismsimportant in most agricultural soilsde-
pends on the carbon source contained in thecellulose
occurring inthe soilswhether intheform agricultural
wasteor cattlefeed waste”. The Organic phosphateis
converted by an enzymethe phosphataseisextracelu-
lar enzyme plays animportant role between biologi-
caly unavailable phosphorusand avail able phospho-
rug®. Theinorganic phosphorusavailability was con-
trolled by soil organic matter whichisinfluencemicro-
bial activity. The phosphatase activity was correl ated
with organi ¢ phosphateand microbia populations?. It
playskey rolein soil ecosystem and it isgood indicator
of soil fertility™*®. Thesoil pH influencestherdeaseand
stability of phosphatase®*!. An attempt was madein
thisstudy to observetheinfluence of organic manure
on soil physco-chemical, biological and enzyme par-
ticularly cellulasethe key enzymefor degradation of
cellulosicwastein organic manure.

MATERIALSAND METHODS

Collection of sample

Theorganic manureintheform, of forest treewaste
leaf, litter decomposed waste was collected from near
thelocal forest areaof Tirupati, AndhraPradesh, India.
The soil without organic manure wastreated control
was collected from adjacent site of biocompost and
thesetwo sampleswereair-dried and mixed thoroughly
to increase homogeneity and shifted through <2 mm
deve.

Analytical methodsfor characterization of soll

The physic-chemical propertiesof organic manure
amended and normal soil were analyzed by standard
methods APHA®, 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 sample
was cal cul ated by the method ™.

Enumeration of bacteria

Bacterial 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, Ditilled
water- 1000 ml, PH- 7.2.. After preparation of me-
dium, 20 ml of sterile medium was asepticaly trans-
ferred to sterile Petri platesand alowed 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 serilemediumwas
asepticaly transferred to sterile Petri platesand dlowed
for solidification. After solidification of themedium 0.1
ml aiquotsof soil suspens onwas speeded uniformly
with the 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.. Thefungal coloniesgrown onthe me-
dium aresub cultured on the Czapeck-Dox agar dants
for further studies.

Cellulase enzyme assays

For assay of soil cdlulosefivegramsof test sample
(Organic manure supplemented) and control sample
weretransferred to test tubes and maintained at 60%
water holding capacity at room temperatureinthelabo-
ratory (28+4°C) at regular intervals 0, 7, 14, 21, 28
daysof incubation. Duplicate soil samplesof each test
and control weredrawn with at periodicintervalsto
determinethecellulaseenzyme. Theeffect of addition
of to the soil organic manure to the soils studied by
incubating the soil sampleat 5, 10 percentageswith
control soil sample. The soil samplesweretransferred
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to 250 ml Erlenmeyer flasksand 1 ml of toluenewas
added. After 15 min,6ml of 0.2M acetate buffer con-
taining carboxy methyl cellulose added to soil samples
containing conica flaskswere plugged with cotton and
incubated for 30 min at 30°C for cellulase activity. Af-
ter desiredincubation, soil extractswere passed through
whattman filter paper and thefiltrate was assessed by
the method*4.

RESULTSAND DISCUSSIONS

Physico-chemical propertiesor ganic manuresoil

Soil fertility mediated by microorganismisdepen-
dent on maintenanceof physico-chemica and biologi-
cd charatteridicsinsoil. Andysissoil with vermicompost
underwent changesin all measured parametersthan
control soil. Soil composed with vermicompost exhib-
itedimproved physical and chemical properties. This
compost imports black colour to soil. Higher water
holding capacity from 0.26 - 0.42ml/g, moisture con-
tent, and higher electrical conductivity 0.3.9-1.89
uMbhos/cm were observed in the control and compost
s0il respectively. Theseimprovementsin compost soil
may be dueto the deposition of organic manureinthe
form of vermicompost. Theseresultswere confirmed
by the previous studies"18192021 organic effluentshad
increased thed ectrica conductivity tothesoil. Similar
reports made Pradeep and Narasimha 2011 (L eather
effluents)??, Radhaet al 2012,(Abattoir)® disposal
effluentsfrom Leather and Abattoir wastesimproved
the physicochemica propertiesof soil. In contrast, soil
polluted with cement industries had low water holding
cgpacity anddectrical conductivity®, Sightly improved
condition of pH (7.11) in compost soil wasrecordedin
the present study. Similarly, Lalithakumari et
al.'”® Sparling et al.' and Nizamuddin, et al.[?Y re-
ported that discharges of dairy productslike milk resi-
duesfrom dairy industry increased the soil pH. In con-
trast, Zande et al .1 reported that the discharges of
cane sugar residuesfrom sugar caneindustry reduced
thesoil pH. Higher organic matter content (8.9%) mea-
sured in vermicompost soil than the control with 5.4.
Higher organic content of soil may be dueto the de-
composed form of vermicompost inthesoil. Zande et
al ., Dodor and Tabatabai!®, Nizamuddin et al.[2Y
made similar reports on the discharge of organic efflu-

entslike, dairy effluents, increase of organic matter. Im-
provement intotal contentsof nitrogen (0.9-1.25) phos-
phorous (65-178) organic carbon (5.7-12.9) and po-
tassium (129-327) in observed in compost than the
control (TABLE.1). Higher contents of these chemical
properties of organic manure or biocompost may be
dueto thedecomposed form of organic manureinthe
soil. Similarly, Narasmhaet al., (cottonginningindus-
try)*8l, Kaushik et al., (Distillary)®?® madesimilar re-
portson the discharge effluentsfrom agro based indus-
trieswereimproved the soil total phosphorousin con-
taminated soil. Nizamuddin®, reported that discharge
of effluentsfrom sugar and dairy industry enhanced the
potassi um content and nitrogen content inthe soil.

TABLE 1: Physico-Chemical Propertiesof Organic manure
and Control Sail.

Properties Control soil Organic ]
manur e soil
Color Grey Black
pH 6.9 7.11
Electrical conductivity (44 Mhos/cm) 0.33 1.92
Water holding capacity (ml/g of soil) 0.26 0.54
Organic matter (kg/g of soil) 4.6 9.2
Total nitrogen (Kg/h) 0.9 1.25
Phosphorus (kg/h) 65 178
Carbon (Kg/h) 5.7 129
Potassium (kg/h) 129 327

*Values represented in the figure are mean of two separately
conducted experiments.

TABLE 2 : Microbial Population in Organic manure and
Control Soil

Organic manure

Parameter  Control soil (CFU/g soil) (CFUJg soil)
Bacteria 36 x 10°* 102 x10*
Fungi 4x10* 13x10*

* Microbial population was counted in the form of CFU/g sail.
*Activity measured in liberation of micromole of tyrosine/g soil
*Values represented in TABLE are mean of Triplicates

Micraobial properties

Themicroorganismsplay avitd rolein nutrient cy-
clingand soil fertility. Bacteriaand fungi synthesizeand
secretesoil enzymessuch ascellulaseenzyme. Thisen-
Zyme congtitutes animportant part of the soil matrix as
extracellular enzymes?. Micro floraof organic soil
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was enumerated and listed in the TABLE 2. Higher
microbial populationsin compost were noticed and
counted intermsof colony forming units. Inthe present
study, number of bacterial (102x10%) and fungal
(13x10% population were observed in the compost soil
than the control soil. The higher bacterial and funga
popul ation may be dueto suitablepH and deposition
of decomposed organic matter or organic manurein
thesoil. Incontrast irrigation of soil contaminated with
effluentsfrom agro based industriessuch asdairy, sugar
caneand cotton mill industriesimprovedthe soil micro-
bia populationft”:1821.30,

TABLE 3: Celulase Activity in Organic Manure and Control
Soil

Incubation (indays) Control soil  Organic manur e soil
0 36 66
7 58 148
14 112 358
21 36 92
28 19 44

Activity measured in liberation of micromole of glucose/g soil
*Values represented in TABLE are mean of Triplicates

Thecdlulaseactivity in soil amended with organic
manurewas studied and listedin TABLE 3. Microor-
ganismsandtheir enzymesaretheindicatorsfor thecrop
yield and soil fertility. With influence of soil incubation
period cellulase activity wasimproved up to 14" day
interval further the activitiesdecreased at 21" to 28th
day of interva inbothinoculated and uninocul ated soils.
Thistrend wascommonin Organic manure-treated, and
with andwithout substratestreated soils. Compared with
theuninoculated soil 2fold higher cellulaseactivity was
observedintwotreated soil thanthecontrols. Thecdlu-
laseactivity at 14" day interva washigher thanremain-
ingintervasin both substrate and non-trested soil. For
instancethecdlulaseactivity intest soil (0) day interva
was 66 ug/g of soil whereas at 14" day interval tremen-
doudly higher enzymeactivity wasobserved that is 358
ug/gof soil. Decreased cellulase activites were observed
at 21 and 28 daysof intervas. In caseof control soil this
trend was reduced up to 80-90% at al intervals. The
cdlulaseactivity innorma soil that iswithout combina-
tion treated soil wasrecorded to have 3fold higher en-
Zymeactivitieswasobserved in organic manuretreated
s0il then control soils(TABLE 3) Smilar report wasmade
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others, Kannan and OblisamyY,(paper and Pulp)
Rgjasskhar Reddy* (Cotton ginning Industry) Jyothsna
Devi®¥ (Dairy Industry)and Discharge of these agro
basad indudtrid effluentsconggtingof lignocelulosicor-
ganicwagteimproved thesoil cellulaseactivity.

CONDLUSIONS

Analysisof soil with organic manureimproved the
physicochemical, biologica and parameterslikewater
hol ding capacity moisture content, PH, electrical con-
ductivity, organic contentsand microbial populations
including bacteriaand fungi than the controlssoil. Soil
enzymeslikeproteaseand cellulase activitieswereim-
proved in soil amendment with organic manurethan
control soil. Withincreasing the soil incubation period
thesoil enzymeactivitiesaso improvedin both control
and test soil. Nearly threefold higher cellulase activity
was observed in organic manure soil than control. Im-
proved physic chemica and microbia populationand
enzymeactivitiestrested soil isanindication of improve-
mentinsoil fertility.
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