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ABSTRACT

The effect of organic manure on the native soil was investigated in the
present study. Supplementation of organic manure to the soil alters the
physico-chemical, biological and enzyme properties of the soil. These
alternationsinclude decreasesin soil P*from7.9to 7.4, increasein el ectri-
cal conductivity 0.36 to 1.21 (wumohs/cm), water holding capacity 0.36 to
0.38 ml/g of soil of control and test soilsrespectively. Thereisincreasein
soil texturelike sand, phosphorous and potassiumin the test soil. Enzyme
activities such as cellulase and dehydrogenase were assessed in both the
s0il sampleswith and without amendment of respective substrates (carboxy
methy! cellolose and tri phenyl tetrazolium chloride). Accumulation of
end products, glucose and formazone from the substrates in the soil were
estimated at periodic intervals. Celluase and dehydrogenase enzyme ac-
tivities were relatively higher in soil amended with organic manure and
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respective substrate than control.
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INTRODUCTION

Organic agricultureisahoalistic production man-
agement system which promotes and enhances agro
system hedth, including biodiversity, biologica cycles
and soil biologicd activity. Organic agricultureisasys-
tem that relies on ecosystem management rather than
externa agricultura inputs. It isasystem that beginsto
consider potentid environmenta and socid impactsby
eliminatingtheuseof syntheticinputs. Itisasystemthat
beginsto consider potential environmental and social
impacts by eiminating the use of syntheticinputsre-
placed with site specific management practices that
maintain andincreaselong term soil fertility and prevent
pest and diseases. Organic manure is abroad sense

includes compost from rural and urban wastes, crop
residues, agro industrial biowastes and green manures
gpart fromthe commonly used farm yard manure. Or-
ganic manureimproves soil porosity and water holding
capacity and microbia environment replenishesessen-
tid micronutrientsin soil, increasesthe utilization effi-
ciency of theapplied fertilizersand favoursmicro nutri-
ent availability tothe plants. Soil management influences
s0il microorganismsand soil microbia processesthrough
changesin the quantity and quality of plant residues
enteringthesoil anditsspatid distribution. Soil biologi-
cal activity isdependent on climatic factorsand geo-
logica parent materias. Soil biologica activity isgreat-
estintheroot surfacerizosphereregion of plants. Soil
microbia biomassand soil microbid activity arehighly
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correlated with soil quality which can be used asvital
indicatorsof soil fertility and productivity. Theturnover
and minerdization of organic substances, nutrient trans-
formations, and cycling of organicwastesinsoil areall
dependent on the metabolic functions of soil microor-
ganisms*3. Soil enzymesarederived primarily from
microorganisms, plantsrootsand soil animasand they
areindicatorsof soil biological activity. Soil enzymes
areimportant for catal yzing innumerablereactionsnec-
essary for life process of microorganismsin soils, de-
composition of organic resdues, cycling of nutrientsand
formation of organic matter and soil structure. Soil mi-
crobia enzymesplay key biochemical functionsinthe
overal processof organic matter decompositioninthe
soil systemi®4, They are used as sensorsin studieson
theinfluenceof soil treetmentson soil fertility. They are
important in catalyzing severa important in catalyzing
severd important reactionsfor thelife processes of mi-
croorganismsin soilsand the stabilization of soil struc-
ture, the decomposition of organic wastes, organic
wastes, organic matter formation and nutrient cycling®.
All soilscontainagroup of enzymesthat determine soil
metabolic process® depend onitsphysical, chemical,
microbiological and biochemical properties. Those
microbid secreted enzymescondtitute animportant part
of thesoil matrix cdlular enzymesaso called “Abiontic
enzymes’l. Someenzymeactivitiescan bemoreinflu-
enced by type of organic matter than the quantity of
organic matter. Enzymeactivitieswereassociated with
activemicroorganismsinsoil whicharethemgor source
of soil enzymes. Nutrientsavailability dsoinfluencethe
enzymeactivitiesasvariousmicroorganismscontrol their
enzymeproductioninresponseto nutrient availability!®.
Soil enzyme activitiesare often used an indicesof mi-
crobial growth and activity in soils. Cellulasesarea
group of enzymesthat catal yse the degradation of cel-
lulose, polysaccharides build up of -1,4 linked glu-
coseunitg¥. Activity of cdlulasesin agriculturd soilsis
affected by severd factors. Theseincludetemperature,
soil pH water and oxygen contents, the chemical struc-
tureof organic matter and itslocation inthesail profile
horizon®®. Celulaseenzymesplay animportant rolein
global recycling of the most abundant polymer, cellu-
losein nature. Decomposition of celluloseenzymesin
thesoil isfor microbia useand improvessoil hedthin
agricultural ecosystem.
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MATERIALSAND METHODS

Collection of organicmanure

Organic manure soil which containstresswastes
andlitter (test sample), control sample (native soil) was
collected from biofarming field, Pulicherla, Chittoor
(Dist), AndhraPradesh, India

Analytical methodsfor characterization of soil

The Physico-chemical propertiesof organic ma-
nure sand control sample soilswere carried out™,

Biological properties

Thebiological propertiesincluding bacterial and
funga populationsboth soilswere enumerated by soil
serid dilution method.

Enzymeassays

Celluaseassay: For assay of soil cdllulasefivegrams
of test sample (Organi c manure supplemented) and con-
trol sample weretransferred to test tubes and main-
tained at 60% water holding capacity at room tempera-
tureinthelaboratory (28+4°C) at regular intervals0,
7,14, 21, 28 daysof incubation. Duplicate soil samples
of each test and control were drawn with at periodic
intervalsto determinethe cellulaseenzyme. Theeffect
of addition of to the soil organic manureto the soils
studied by incubating the soil sampleat 5, 10 percent-
ageswith control soil sample. The soil sampleswere
transferred to 250 ml Erlenmeyer flasksand 1 ml of
toluenewasadded. After 15 min,6ml of 0.2M acetate
buffer containing carboxy methyl cellulose added to soil
samples containing conica flaskswere plugged with
cotton and incubated for 30 min at 30°C for cellulase
activity. After desired incubation, soil extractswere
passed through whattman filter paper and thefiltrate
was assessed by the method*V.

Dehydrogenase assay

For Dehydrogenase activity, both soil sampleswere
treated with 0.1 gm calciumchlorideand 1 ml 0.18m
M triphenyl tetrazolium chloride (TTC) assubstrate.
Oneml of distilled water wasadded inplaceof TTC, it
was served ascontrol. Theeffect of organic manureon
soil microbia and enzyme activity wasassessed by in-
cubating various concentrations of organic amended
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(test) samplethat is5%, 10% with control soil at differ-
ent daysof incubation 0, 7, 14, 21 days. Determination
of dehydrogenaseactivity in samplesinthe presence of
soil sample onthereduction of 2, 3, 5-triphenyl tetra-
zolium chloride(TTC). Soil samplesweretreated with
0.1 gm of 0.18m M TTC incubated at 30° C. The
tri phenylformazoneformed wasextracted with metha-
nol from thereaction mixtureand assayed at 485 nmin
spectrophotometer.

RESULTSAND DISCUSSON

Physico-chemical properties

Theimpact of organic manureon soil physica and
chemical propertieswas studied and tabul ated in the
TABLE 1.

The soilstreated with organic manure showed al-
tered Physico-chemical properties then the control
(TABLE1). For instance higher WHC, electrical con-
ductivity, organic contentswere observed in thetest
samplethan the control soil. Higher water holding ca-
pacity and eectrica conductivity wasobservedin or-
ganic manuretreated soil than control soil. Thewater
holding capacity and e ectrical conductivity increased
from 0.36ml/g t00.38ml/g and 0.31umhos/cm to
1.21umhosin test and control soilsrespectively. In-
creased Water holding capacity in this study may be
duetotheaccumulation of organicresiduesinorganic
manureintest sample. (TABLE 1) Theseresultswere
in conformity with Sparling et al (Dairy industry)*?,
Narasimhaet a (cotton ginning industry)i**4, Xiao et
a*¥ (Black liquor straw pulp) had increased el ectrical
conductivity. In contrast Shanti (1993)*¢ reported, soil

TABLE 1: Physico-chemical propertiesof soil treated (Or-
ganic manur€)/ non treated (control)

ORGANIC

PROPERTIES MANDRE o5
SOIL (TEST) (CONTROL)

24 7.9 74
Water holding capacity (ml/g of soil) 0.38 0.36
Electrical conductivity (1 mhos/cm) 121 0.36
Texture

Phosphorous (kg/h) 183 35
Potassium (kg/h) 827 291
Carbon High Low

————, FyurL PAPER

polluted with cement industry had low water holding
capacity and electrical conductivity. The P of the soil
wasrepresentedin (TABLE 1) Therewasdight varia-
tionin P from 7.4 t07.9 upon based on the organic
residues. Similar reportswere made by Zende et al(*”
that discharging of cane sugar residuefrom sugar cane
industry reduced the soil P. Inthe present study higher
organic content was observed in the organic manure
(TABLE 1). Thetota content of phosphorousin test
and control samplewas 183kg/h and 35kg/h respec-
tively. Narasimhaet a™ made similar reportsthat the
dischargeof effluentsfrom cotton ginning mill enhanced
the soil total phosphorus contentsin the organic ma-
nuretreated soil than the control. Potassium content in
test and control samplewas 827kg/h and 291kg/h re-
spectively. Smilarly Naras mhaet d*® and Nizamuddin
et al™ reported that discharge of effluentsfrom sugar
and diary industry enhanced the soil tota potassium by
2to4folds.

Biological properties

Biological parameters such bacterial and fungal
popul ationswereimproved dueto supplementation of
organic manureintest soil thanthecontrol (TABLE 2).
For instance 4 fold bacterial and 2 folds higher fungal
popul ationswere observed in test soil than the control
(TABLE2).

TABLE 2: Micraobial population* intheOrganic manure
and control soil

Typeof organism  Test sample  Control sample
Bacteria 120x10* 12x10*
Fungi 11x10* 5x10*

*Microbial population was measured in the terms of colony
forming units CFU/g of sail.

Soil microbid biomassand soil microbid activities
areastheindicators of soil fertility. Theturnover and
minerdization of soil substance, nutrient transformation
andmicrobid populetion, affectsthesail fertility Sparling
et al.l*d. Higher bacteria and fungal populationswere
observed intest soil than control soil. For instancetest
soil contains 120x10%, 11x10* bacterial, and 12x 104,
5x10*fungal populationsobserved in test and control
soilsrespectively. Higher bacterid populaionintest soil
may be dueto higher Organic content (Humas) in sail.
Similarly, Narasmhd'?, reported that microbial popu-
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lationswereincreased with discharge of effluentsfrom
cotton ginning mill to the soil. Jenkinson and Ladd!
also reported that biomass generally increased by the
gpplication of organic matter which may haveovercome
chemicd fertilizersbothintermsof organic metter which
may have overcome chemical fertilizersbothinterms
of sustainability and from environmental conditions. In
contrast irrigationwith dairy effluentsenhanced the soil
microbia and enzymeactivities.

Thecdlulaseactivity in soil inoculated with organic
manurewas studied and listed in Figure 1. Microor-
ganismsand their enzymesaretheindicatorsfor the
cropyiddand soil fertility. Direct inoculation of micro-
bia population may reflect the soil fertility interms of
improvement of enzyme. Withinfluenceof soil incuba:
tion period protease activity wasimproved up to 7"
day interval further the activitiesdecreased at 14" to
28th day of interva in bothinocul ated and uninocul ated
soils. Thistrend was common in Organic manure -
treated, and with and without substratestreated soils.
Compared with the uninocul ated soil widely no folds
higher cellulase activity was observed in two treated
soil thanthecontrols. Thecdlulaseactivity test (treated
soil) in substrate treated and untreated soilswasa so
studied hered so nearly twofold higher enzymeactivity
wereobserved in glucosetreated soil than untreated
s0il. Thecd lulaseactivity in oil supplemented with10%
wasshownin Figure (1b) withincreasngthesoil incu-
bation day’s cellulase activates also increased up to 7
day declined at further incubation days. The cellulase
activity at 14" day interval was higher than remaining
intervalsin both substrate and non-treated soil. For in-
gancethe cdlulaseactivity in substratesoil at initia (0)
day interval was 28 pg/g of soil whereas at 14" day
interval tremendously higher enzymeactivity wasob-
served that is46 pg/g of soil. Similar trend was ob-
served a remaining daysof interval. In case of control
soilsthistrend wasreduced up to 80% Thecel lulase
activity innormal soil that iswithout combination trested
s0il wasrecorded to have 4 fold higher enzymeactivi-
tieswas observed in organic manuretreated soil then
control soils(Figure 1a)

Thecellulaseactivity in both soilsat 5% organic
manuretreated was also observed. Herea so within-
creasein the concentration of organic manureto the
soilsdightly higher the cellulase activity wasrecorded
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14

in organic manuretreated soil then control soil. Per
instance the cellulase activity in organic manure soil
at 5% was 144 ng of glucose liberated from sub-
strate where as 168ug per gram soil at 10%. Similar
trend wasfollowed at remaining daysof interval s but
in control no considerabl e higher activities observed
(Figure 1a).

Thecdlulaseactivity at 5% of organic manure soil
wasinvestigated and shown in Figure2a. Like previ-
ousreportswith increasing in the concentration of or-
ganic manurethesoil thecdlulaseactivity d soimproved
at 10%level concentration. For instancethecdllulase
activity inthe soilstreated with 10% organic manure
treated soil was168ug per gram of soil where as 144
ug, 122 pgin 5% and test soil concentration respec-
tively withincreaseinthesoil incubation dayssoil cellu-
lase activity wasa soimproved up to 14" day interval
further theactivity wascalculated in 14, 21 and 28 days
of intervalsin 10% organic treated soilscompared with
control soil at different concentration of organicthere
was no considerable higher activitiesamong thevari-
ousconcentration of soil. Similar report wasmade oth-

BioTechnology —

Hn Tudian Jounual



BTAIJ, 6(8,9) 2012

GNarasimha et al.

239

ers, Kannan and Oblisamy?Y, Narasimhd*® and Dis-
chargeof effluencefromagro based industriesimproved
s0il proteaseactivity in contrast dust generated from ce-
ment industriesdecreased in the soil protease activity
Shanti® the percentage of increased in the protease
activity in the present study may be dueto the direct
inoculation of indigenousmicroorganismstothesoil. In-
creased proteolytic activity in casein treated soilsmay
beduetothehigh availability of suitable substratesand
increased in proteolytic microorganismsinthesoils. Soil
protease activity was cal cul ated with the number of soil
bacteriaprotease activity was enhanced not only with
theaddition of proteinsbut a sowiththeaddition of sugar.
Similarly activity wasdecreased under dkaline condi-
tions. According to the Narasimhaet a*¥ discharged
effluencefrom cotton ginningmill improvedthesoil cdl-
lulaseactivity. Thedehydrogenase activities of test and
control soil werestudied and shown inFigure2. With
increas ng theincubati on period the urease activity im-
proved up to 14" day interval further theactivity was
declined. Twofold higher urease activity was observed
intest sampleinterva 42ug of form zone /g of soil where
asincontrol 10ug of form zone / g of soil like other soil
enzymes cellulase and dehydrogenase activity a soin-
creased in the first where and there after declined in
both soil examples. Thesimilar traced wasobservedin
urease enzymeactivitieseven in the presence of buffer
in both soil ureased buffering condition soil sample
treated work organic manure treated soil exhibited
above 2-3fold higher urease activity over control. For
instance the dehydrogenase activity of 10u g of forma
zone/g of soil in control soil whereas 8u g of forma
zone/ gof soil inorganictreated soil at 14" day interval.

Dehydrogenase activity at test, 5 and 10 percent-
age concentration of organic manurewas studied and
shown Figure (2a, b) thereisaconsiderablelower de-
hydrogenase activity was observed in 5% organic ma
nuretreated soil where astwo fold higher activity was
observed in 10% Organic manuretreated soil. Among
the concentration tested in the present study higher de-
hydrogenase activity was recorded at 10 % organic
manuretreated soil. Dehydrogenaseactivity of vermiash
compost produceswithincorporation of flyashinFig-
ure 2(a, b) Dehydrogenase activity in Organic manure
and control samplesindifferentincubationsasby using
different concentrations.

————, FyurL PAPER
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Different ratiosshowed significantly higher activity
compared to control. A smilar result attributed inworm
castswastheresult of higher microorganisms’ present
warm casts. Theaddition of low metd dudge’s, com-
posts and other organic materials has been found to
increasetheactivitiesof dehydrogenase, phosphatase
and B-glucosidase, Chander and Brookes?3. Soil de-
hydrogenase system isdueto rather wide group of en-
zymeswhichtransfer electronsto available acceptors
including triphenyl tetrazolium chloride. Itsactivity ap-
pearsto be more dependent on the metabolic state of
microbial population of thesoil rather than the activity
of the specific free enzymes acting on particular sub-
drate. Soilsirrigated with effluent wastewater from pulp
and paper mills?U. Theincreased enzymeactivitieswere
attributed to the enhanced microbial activity in soils,
stimulated by the addition of nutrientsand organic mat-
ter contained in the sludges and composts. exhibited
rel atively high dehydrogenase activity than soil without
corresponding irrigation(?2324 According to
Brezezinska?®! higher dehydrogenaseactivity in eutric
histosol soil irrigated with muni cipal wastewater was
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recorded. Addition of biomethanated distillery spent
wash to dry black and red soil§%% and of distillery ef-
fluentd?” enhanced dehydrogenase activity. Inthesame
way dehydrogenase activity wasalso increased by the
addition of fly ashto soil'®. According to various stud-
ies?°3 jncrease of organic carbon in soil sthrough ad-
dition of sewage dudgeresulted in enhancement of de-
hydrogenase activity. Dehydrogenaseactivity wasrd a
tively higher in soilswith higher organic matter®d, Simi-
larly high dehydrogenase activity in soilswith effluent
dischargesfrom cotton ginning mill inthe present study
can be attributed to high organic content and low pH
for proliferation of fungi reported el sewherd™.

CONCLUSION

Inthe present investigation theresultsclearly indi-
catesthat supplementation of organic manureto the
nativesoil improved themicrobia populationsand Simu-
lated activity of cellulaseand, dehydrogenase, Both soil
enzymes exhibited maximum activity on 7th and 14"
day interva followed by decreased intheir activitiesat
latera interva sof incubationin comparisonto control
soil. Improvement inmicrobia population and soil en-
zymeactivitiesin organic manure supplemented soil is
anindication of improvement of soil health interns of
improvement insoil fertility.

ACKNOWLEDGEMENTS

Theauthorsare high thankful to Smt. Rohini Reddy
Director (SARRA) for providing the manure samples
frombiofarmingfidd, Pulicherla, Chittoor (Digt), Andhra
Pradesh, India

REFERENCES

[1] GPSparling; The soil biomass. In D.Vaughan,
R.E.Malcolm, (Ed); Soil organic matter and bio-
logical activity. Martinus Nijhoff/ Dr.W.Junk,
Dordrecht, 224-262 (1985).

K.E.Lee, C.E.Pankhurst; Soil organisms and sus-
tainable productivity. Austraian J.Soil Res., 30, 855-
92 (1992).

R.GBurns; Extracellular enzyme substrate inter-
actionsin soil. In: Microbesin their Natural Envi-

[2]

[3]

ronment, J.H.Slater, R.Witten Bury,
JW.T.Wimpenny, (Eds); Cambridge University
Press, London, 249-298 (1983).

[4] R.L.Sinsabaugh, M.JKlug, H.PCoallins, PE.Yeager,
S.0O.Petersen; Characterizing soil microbial com-
munities. in G.P.Robertson, D.C.Coleman,
C.S.Bledsoe, PSollins, (Eds); Standard soil meth-
odsfor long-term ecological research. Oxford Uni-
versity Press, New York, NY, 31848 (1999).

[5] W.A.Dick, M.A.Tabatabai; Kinetic parameters of
phosphates in soils and organic waste materials.
Soil Sci., 137, 7-15 (1984).

[6] A.D.McLaren; Soil asasystem of humus and clay
immobilized enzymes Chem.Scripta, 8, 97-99
(1975).

[7] R.L.Sinsabaugh; Enzymicanalysisof microbial pat-
tern and process. Biology and Fertility of Soils, 17,
69-74 (1994).

[8] R.J.Chrost; Microbial enzymesin acquatic environ-
ments. Springer-Verlag. New York, USA, (1991).

[9] S.PDeng, M.A.Tabatabai; Cellulase activity of soil,
Soil Biology and Biochemistry, 26, 1347-1354
(1994).

[10] APHA-AWWA-WEF Standard methods for the ex-
amination of water and waste 20" edition,
Amerucan Public Health Association, American
water WorksAssoci ation, Water Federation: Wash-
ington D.C, (2000).

[11] A.Nelson; Photometric adoptation of Somogyi
method for determination of glucose. J.Biol.Chem.,
153, 375-380 (1952).

[12] GP.Sparling, L.A.Scipper, J.M.Russdl; Changesin
soil properties after application of dairy factory ef-
fluent to New Zealand volcanic ash and pumice
soils. Aust.J.Soil.Res., 39, 505-518 (2001).

[13] GNarasimha, GV.A.K.Babu, B.Rajasekhar Reddy;
Physico-chemical and biological propertiesof soil
samples collected from soil contaminated with ef-
fluents of cotton ginningindustry. J.Environ.Bial.,
20, 235-239 (1999).

[14] GNarasimha, A.Sridevi, A.Venkata Subba Reddy,
M .Tahaseen Banu, B.Rajasekhar Reddy; Effect of
cotton ginning mill industrial effluentson soil dehy-
drogenase, phosphatase, amylase and invertase en-
zymeactivities, International Journd of Agricultural
and Food Science, 2(1), 1-6 (2012).

[15] Z.Xiao, R.Storms, A.Tsang; Micropl ate-based car-
boxymethylcellul ose assay for endoglucanase ac-
tivity. Anal.Biochem., 176-178 (2005).

BioTechnology — amm—

Hn Tudian Jounual



BTAIJ, 6(8,9) 2012

GNarasimha et al. 241

————, FyurL PAPER

[16] M.Shanthi; Soil biochemical processing industrially
polluted areas of cement industry, M.Phil Thesis.
Sri Krishnadevaraya University, Anantapur, India,
(1993).

[17] GK.Zende; Sugar industry by product and crop resi-
duesinincreasing soil fertility and crop productiv-
ity in sugar cane agro industrial alternations, 351-
369 (1996).

[18] GNarasimha, M .Nagaraju, V.Rangaswami; Impact
of effluents of sugarcaneindustry on soil physico-
chemical and biological properties.
J.Ind.Pollut.Cont., 23, 73-76 (2007).

[19] S.Nizamuddin, A.Sridevi, GNarasimha; Impact of
dairy factory effluents on soil enzyme activities.
Eco.Environ.Cons., 14, 89-94 (2008).

[20] D.S.Jenksions, J.N.Ladd; Microbial biomassin soil:
Measurements and turnover. In E.A.Paul,
J.N.Ladd, (Eds); Soil biochemistry. Masrcel dekker,
New York, 5, 425-471 (1981).

[21] Kannhan, G.Oblisami; Influence of pulp and paper
mill effluents on soil enzyme activities. Sol
Biol.Biochem., 22, 923-927 (1990).

[22] K.Chander, P.C.Brookes; The dehydrogenase as-
say valid asamethod to estimate microbial activity
in copper contaminated soils. Soil Biol.Biochem.,
23, 909-915 (1999).

[23] G.W.Mccarthy, R.Siddaramappa, E.J.Reight,
E.E.Coddling, G.Goa; Evaluation of coal combus-
tion by productsas soil liming materials: their influ-
ence on soil pH and enzyme activities.
Biol.Fertil.Soils, 17, 167-172 (1994).

[24] S.Paul Sebastian, C.Udayasoorian, R.M.Jayabal-
krishnan, E.Parameswari; Improving soil microbial
biomass and enzyme activities by amendmentsun-
der poor quality irrigation water. World Applied
Sciences Journal, 7(7), 885-890 (2009).

[25] M.Brzezinska, Z.Stepniewska, W.Steniewski; De-
hydrogenase and catalase activity of soil irrigated
with municipal waste water. Polish Journal of En-
vironmental Studies, 10(5), 307-311 (2001).

[26] P.Kalaiselvi, S.Mahimairaja; Effect of
biomethanated spent wash on soil enzymatic ac-
tivities. Botany Research International, 2(4), 267-
272 (2009).

[27] A.B.Singh, A.K .Biswas, S.Ramana; Effect of dis-
tillery effluents on plant and soil enzymatic activi-
tiesand groundnut quality. J.of Plant Nutr.Soil Sci.,
166, 345-347 (2003).

[28] V.C.Pandey, N.Singh; Impact of fly ash incorpora-
tionin soil systemAgriculture, Ecosystemsand En-
vironment, 136, 16-27 (2010).

[29] G.Narasimha, A.Sridevi, G.V.Subbareddy,
M.T.Banu, B.Rajasekhar Reddy; Effect of cotton
ginning mill industrial effluentson soil dehydroge-
nase, phosphatase, amylase and invertase enzyme
activities. Inter.J Agric.& Food Sci., 2(4), 267-272
(2009).

[30] S.Baran, J.Furczak, K.Gostkowska; Enzymatic ac-
tivity of light soil fertilized with organic wastes (in
Polish). Zesz.Probl.Post Nauk.Roln., 437, 69-77
(1969).

[31] A.Gastyan, Z.S. Adnudzyyan; Dehydrogenase of
the clay fractions of soil. Dock-AkadNauka and
Armyan, 195, 707-709 (1970).

s LBioTechnology

Au Tudian Yourual



