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ABSTRACT

In this study, physico-chemical, microbiological and soil enzymes such as
cellulase and phosphatase activities were studied in soil composed with
cattle dung. Analysis of soil with cattle dung revealed that compost soil
underwent changesin all measured physicochemical, biological and enzy-
matic parameterslike lower water holding capacity (0.4ml/g of soil) mois-
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ture content, (0.2%), higher PH (8.9), electrical conductivity (3.6uMhos/
cm), organic content (7.9kig/h) and microbial populations, (bacteria, 22x10*
CFU/g soil) and (fungi 2x10* CFU/g soil) were observed in the compost
soil. Enzyme activities such as cellulase and phosphatase also increased
with increasing the incubation period of soil composed with cattle dung.
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INTRODUCTION

Soil enzymesplay key biochemicd functionsinthe
overall processof organic matter decompositioninthe
soil system™. Soil enzymesarehighly involvedinthe
degradation of soil organic matter and nutrient cycling.
They catdyzeseverd important reactionswhicharenec-
essay for thelife processes of microorganismsin soils
and thestabilization of soil structure, the decomposi-
tion of organic wastes, organic matter formation and
nutrient cyding?. Theactivitiesof theseenzymesin soils
undergo complex biochemical processesand play an
important rolein agricultureand particularly in nutrient
cycling®4, Insail, celluloseisavailableprimarily inthe
form of litter (dead plant materid) or lignocdlulosicag-
ricultural wastethat isrelatively recalcitrant duetothe
high lignin content of terrestria plants. A lack of fixed

nitrogen and other nutrients may secondarily limit mi-
crobia growth, and thelow moisture content of soilg®.
Theenzymecedllulaseisacomplex enzymeit play an
important rolein bioconversion of celluloseto smple
solublereducing sugars. Thecellulosein soilsarede-
rived mainly from plant debrisand incorporated into
the sail, the limited amounts may also originate from
fungi and bacteriain soils. Growth and surviva of mi-
croorganismsimportant in most agricultural soilsde-
pends on the carbon source contained in the cellulose
occurring inthe soilswhether intheform agricultural
waste or cattlefeed waste”. The phosphataseisextra
cdlular enzymewhich hydrolys stheorganic phosphates
to inorganic phosphate and plays animportant role be-
tween biologically unavail able phosphorusand avail-
able phosphorus®. Theinorganic phosphorusavailabil-
ity was controlled by soil organic matter whichisinflu-
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ence microbial activity. The phosphatase activity was
correl ated with organi ¢ phosphate and microbid popu-
lationg?. It playskey rolein soil ecosystemanditis
goodindicator of sail fertility™*®. Thesoil pH influences
the rel ease and stability of phosphatase®. An attempt
was madeinthisstudy to observetheinfluenceof cattle
dung on soil physco-chemical, biologica and enzyme
properties.

MATERIALSAND METHODS

Collection of soil sample

The soil composed with cattle dung was collected
from coastal areaof AndhraPradesh, India. The com-
post soil wasair-dried and mixed thoroughly toincrease
homogeneity and shifted through<2mmsieve.

Analytical methodsfor characterization of soil

Thephysic-chemicd propertiesof cattle dung soil
wasanaysed by standard methodsAPHA [12]. Water
holding capacity of soil samplewere measured by find-
ing amount of distilled water added to soil sampleto
get saturation point and then sixty per cent water hold-
ing capacity of soil sample was calculated by the
method*¥.

Enumeration of bacteria

Bacterid populationsin soil wereenumerated from
s0il sampleon nutrient agar mediumwiththefollowing
composition. (g/L):Peptone- 5.0, NaCl- 5.0,Beef ex-
tract- 3.0,Agar agar- 20.0, Distilled water- 1000 ml,
PH- 7.2.. After preparation of medium, 20 ml of Serile
medium wasaseptically transferred to serile Petri plates
and dlowedfor solidification. After solidification of the
medium 100ul aliquots of soil suspension was speeded
uniformly with the help of sterileglass spreader. The
plates were incubated in an incubator at 37 °C for
3days. After incubation, bacterial coloniesgrown on
plates were counted by Queby colony counter. Bacte-
ria coloniesaresub cultured on nutrient agar dantsfor
further studies.

Enumeration of fungi

Fungal populationswereenumerated on Czapeck-
Dox agar medium. After preparation of medium, 20 ml
of serilemediumwasaseptically transferred to sterile
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Petri platesand dlowed for solidification. After solidifi-
cation of themedium 0.1 ml diquotsof soil suspension
was speeded uniformly with the help of sterileglass
spreader. The plateswereincubated at room tempera-
ture (28°C+30°C) for 7 days. After incubated, fungal
coloniesgrown on plateswerecounted. Thefungd colo-
nies grown on the medium are sub cultured on the
Czapeck-Dox agar dantsfor further studies.

Sail incubation and enzyme assaysstudies

Five grams of compost soil samples except two
gramsfor phosphatase were placed in 200 ml conical
flasksfor determining soil enzymescd lulaseand phos-
phatase activity. Water was added to each flask to get
60% water holding capacity (WHC) and maintained
throughout incubation period. Theflaskswereincubated
at room temperaturea. Soil sampleswerewithdrawn
after 7, 14, 21 and 28 days of incubation to determine
thesoil enzymeactivities.

Céllulase assay

After incubation of soil samplesat derived inter-
vals, thesoil cdllulaseenzymeactivity wasdeterminate
by the method described*. Cellul ase assay was car-
ried out by thefollowing manner. To the soil samples
0.5 ml of toluene was added and the contentsin the
flaskswere maintained thoroughly. After 15 minutes,
10ml of 0.2 M acetate buffer (pH 5.9) wasadded fol -
lowed by 10 ml of 1% Carboxy Methyl Cellulose
(CMC) asasubstrate. Theflaskswereincubated for
30 minutes at room temperature. After incubation 50
ml of distilled water was added and soil extractswere
filtered through Whatman filter paper, thevolumeof the
filtratewasmadeup to 100 ml with digtilled water. Re-
ducing sugar content inthefiltrate was determined by
the method!*¥. Control was prepared without addition
of substrate.

Phosphatase assay

Soil phosphatase wasdetermined by incubeting soil
at different timeintervals(0, 7, 14, 21, 28, days). After
incubation of soil sampleswaswithdrawnto determine
theenzymeactivity of phosphatase asdetailed earlier*l,
Thesamplesweretreated with 6 ml of molybdate buffer
(pH 6.5) and the substrate 2 ml of 0.03M PNPP (para
nitro phenyl phosphate) disodium salt andincubated for
30 minutesa room temperaturefor onehour. After that
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the flasks were placed on ice before the soil extracts
werefiltered through Whattman filter paper. Tothefil-
trate, one ml of 5SM CaCl, and 4 ml of 0.5M NaOH
were added and theyellow color devel oped wasread at
405 nm. Control was prepared without substrate.

RESULTSAND DISCUSSIONS

Physico-chemical propertiesof soil

Soil fertility mediated by microorganismisdepen-
dent on maintenance of physico-chemica characteris-
ticsin soil. These propertieswererepresented inthe
TABLE 1. Analysi ssoil samplesreved ed that compost
s0il underwent changesinal measured parameters. Soil
composed with cattle dung exhibited of physical and
chemical properties. Thecompost soil from complex
of cattle dung and hay which are decomposed by sev-
eral microorganisms present in the soil. Thiscompost
made the soil unpleasant and importsblack colour to
soil. Lower water holding capacity with 0.4ml/g, mois-
ture content, 0.2% and higher electrical conductivity
3.6uMhos/cm were observed in the compost soil. These
improvementsin compost soil may bedueto thelong
term deposition of organic manurein theform of cattle
dung. Theseresultswere confirmed by the studies "2
effluentshad increased thedectrica conductivitytothe
s0il. Similar reportsmade Pradesp and Naras mha 2011,
(Leather effluents)??, Radhaet d 2012,(Abattoir)>
disposal effluentsfrom Leather and Abattoir wastes
improved the physicochemical properties of sail. In
contrast, soil polluted with cement industrieshad low
water holding capacity and electrical conductivity?4.
Slightly alkainecondition (pH-8.9) in compost soil was
recorded in the present study. Higher pH in the com-
post soil may be dueto theflooding of seawater (alka:
line) into the compost soil. Lalithakumari et al.® and
Sparling et al.*” and Nizamuddin, et al .!?Y reported
that dischargesof dairy productslikemilk resduesfrom
dairy industry increased the soil pH. Zande et al .|
reported that the discharges of canesugar residuesfrom
sugar cane industry reduced the soil pH. Higher or-
ganic matter content (7.90%) of soil may beduetothe
decomposition of cattledung and hay intothesoil. Zande
et al.1?d, Dodor and Tabatabai(?”!, Nizamuddin et al .[2Y
madesimilar reportsonthedischargeof dairy effluents,
increase of organic matter enhanced soil enzyme activi-
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ties. Total contents of nitrogen, phosphorous organic
carbon and potassium in compost soil were 178 Kg/
hec, 80 Kg/hec, 0.54 Kg/hec and 549 K g/hec respec-
tively (TABLE 1). Higher contents of these chemical
properties of compost soil may be dueto the decom-
posed compost soil. Compost isan organic matter; itis
amasscomprisng of amixtureof herbivoredung (source
of nitrogen and nutrients) and hay (source of cellulose
and hemicellulose). Narasimhaet al., (cotton ginning
industry)i*®l, Kaushik et al., (Ditillary)?® madesimilar
reports on the discharge effluentsfrom agro based in-
dustrieswereimproved the soil total phosphorousin
contaminated soil. Similarly Nizamuddinf?!, reported
that dischargeof effluentsfrom sugar and dairy industry
enhanced the potass um content and nitrogen content
inthesoil.

TABLE 1: Pysico-chemical propertiesof compost soil

Properties Compost soil
Color Black
Odor Bad
pH 8.9
Electrical conductivity ( & Mhos/cm) 3.6
Moisture content (ml/g of soil) 0.4
Organic matter (kg/g of soil) 7.9
Total nitrogen (Kg/h) 178
Phosphorus (kg/h) 80
Carbon (Kg/h) 80
Potassium (kg/h) 549

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

Micraobial properties

Themicroorganismsplay avitd rolein nutrient cy-
clingand soil fertility. Bacteriaand fungi synthesizeand
secrete soil enzymessuch asphoshatase, cdllulase, pro-
tease, etc extracelularly. Theseenzymes congtitute an
important part of the soil matrix asextracellular en-
zymes?l, Micro floraof compost soil wasenumerated
and listedinthe TABLE 2. Higher microbia popula
tionswere noticed and counted intermsof colony form-
ing units. In the present study, number of bacterial
(22x10* and fungd (2x10%) population were observed
in the compost soil. The higher bacterial and fungal
popul ation may be dueto alkaline pH and deposition
of organic wastesinthesoil. In contrast irrigation of soil
contaminated with effluentsfrom agro based industries
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such asdairy, sugar caneand cotton mill industriesim-
proved thesoil microbia popul ationf*83017.21,

Soil enzymeactivities
TABLE 2: Micraobial population in cattledung soil

Parameter Population in compost CFU/g of sail
Bacteria 22x10*
Fungi 2x10*

* Microbial population wascounted in theform of CFU/g soil

Compost soil sample was analyzed for their en-
zymeactivities. Thereisaconsiderableinterest inthe
study of enzymeactivitiesof soilg3! suchactivitiesmay
reflect the potential capacity of asoil toform certain
biological transformations of importanceto soil fertil-
ity Soil enzymesarehighly involvedinthedegrada
tion of soil organic matter and nutrient cycling. Theen-
zymescellulaseand phosphatase wereplay crucia role
incatalyzingthehydrolys sand solubilizingthesubgtrates
glucose, starch, casein and PNPP. In this study, the
cedllulase activity was measured by incubating the com-
post soil samplesat room temperaturein the presence
of substrate (1% CMC). Theactivity wasmeasuredin
termsof liberating pgs of glucose from carboxy methyl
cdlulose per gram of soil. Withincreasein soil incuba
tion period cdlulaseactivity wered soimprovedin com-
post soil up to 21 days and declined further interval
(Figure 2). For instancethe cellulase activity of com-
post soil incubated at 30°C showed higher cellulase
activity (Figure?2). For instance cdllulaseactivity in soil
organic waste composed soil increased from 520-
2120 pg of glucose (nearly four fold) from ‘0’ day to
21% day intervals, later it was declined at 28" day in-
tervd. Higher cdlulaseactivity inthe present sudy would
be attributed to the presence of higher organic content
and microbial population. Theincrementinthecelu-
lase activity was correl ated with fungal and bacterial
number and moi sture content of the compost soil. Ac-
cording to Narasimha®®; Nizamuddin?Y; Nagarg*
Srilakshmi et al®¥ discharge of effluentsfrom cotton
ginningmill, dairy, sugar industriesandlitter soill improved
thecdlulaseactivity.

Theactivity of phosphatase was measured by in-
cubating the samplesat 30°C in the presence of sub-
strate (PNPP). The Phosphatase activity was measured
interms of release of para-nitro phenol from PNPP.
Likecellulaseactivity with increasein theincubation
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period of compost soil phosphatase activity aso in-
creased up to 21 daysof interval there after it wasde-
clined. For instance Phosphatase activity in soil organic
waste composed soil increased from 25 pgs of PNP at
‘0’ day and after two fold increasing of enzyme activity
at 7" day and threefoldincreasing at 21 day intervas,
later it was declined at 28" day interval (Figure 3).
Accordingto studiesNarasmha, et al.*, discharge of
effluentsfrom cotton ginning industry increased the soil
phosphatase, dehydrogenase amylase and invertase.
Smilarly Stimulation of phosphatase actitivity observed
inirrigated soil with wastewater from pul p and paper
mill wasreported kannan et a*, the high phosphatase
activity in cattledung soil may be dueto high organic
matter content (TABLE 1) and microbial populations
TABLE 2, inthepresent study.
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incubation in days
* Activity in terms of liberation of glucose from Carboxy me-
thyl cellulose /g of soil; * Values represented in the table are
mean of two separately conducted experiments

Figurel: Cellulaseactivity in soil composed with cattledung
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* Activity in terms of liberation of PNP from PNPP / g of sail;
*Values represented in the figure are mean of two separately
conducted experiments

Figure?2: Phosphataseactivity in soil composed with cattle
dung

CONCLUSIONS

Anaysisof soil with cattledung atered the physi-
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cochemical, biologica and enzymatic parameterslike
lower water holding capacity moisture content and
higher PH, eectrical conductivity, organic contentsand
microbid populaionsincuding becteriaand fungi, were
observedinthe cattle dung composed soil. Higher en-
zymeactivitiessuch ascdlulase and phosphatase also
measured in soil. Improved soil microbia and enzyme
activitiesin catledung soil isanindication of improve-
mentinsoil fertility.
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