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ABSTRACT

The physicochemical properties, aerobic and anaerobic bacterial
populationin aluvial and acid sulphate soilsand roots of rice plantswere
studied in the present study. There was dlight variation in pH of soil from
5.47indluvial soil to 5.15 inacid-sulfate soil. Higher organic matter content
was observed in pokkali than alluvial soil. The total nitrogen and sulfate
arehigher inaluvia soil, than pokkali. Flooded rice soilsare predominantly
with anaerobic environment with micro sites of nutrient poor or rich
conditions. The total population of DNB bacteria in aluvial soil was
considerable whereas the population of NB bacteriain flooded alluvial
so0il was more than that of the DNB bacteria under aerobic conditions. On
the contrarily, DNB were dominated under anaerobic conditions. Flooded
conditions are favorable for the growth of oligotrophic bacteriaespecialy
those capable of growing under anaerobic conditions. The anaerobic
oligotrophic bacterial population was higher than the popul ation of aerobic
oligotrophic bacteriain the roots of rice plant.
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INTRODUCTION

Riceisone of themost important food crops, as
morethan abillion peopledepend onitscultivation for
their livelihoodsand morethan 3.5 billion peoplede-
pend onricefor morethan 20% of their daily ca ories
Microorganismsinricefield soil areimportant withre-
gpect toricegrowing and greenhousegasemission. They
influencericegrowth directly through symbiosisor in-
directly through nutrient cycling and emit greenhouse
gasesduring sequentia reduction processesinitiated by
theflooding of ricefield soil?3. Flooded rice soilsare

the best sourcefor the study of diversity of microbial
community inanimportant agro - ecosystem. Micro-
bia biomassof soil representsthetotal massof micro-
organismsthat havevaluesof lessthan 5000 Um-3and
congtitutes up to 50 case dry weight / hectarewith di-
versepopulationsof bacteriafungi and micro fauna.
These microorganismsact asbiocatalyst innutrient is
cyding and ecosystem functioning. Thismicrobid com-
munity ismade up by thousands of different speciesof
whichonly 1% can only be cultivated and thus charac-
terized®.

Thedivergty of microorganismsisimmenseandre-


mailto:gnsimha123@rediffmail.com

270

Physico-chemical properties and bacterial population in flooded rice soils

BTAIJ, 7(7) 2013

FULL PAPER o

quired for thefunctioning of thedestruction process of
dead organic matter'®. Thereation between soil func-
tionand soil microbial diversity hasbeenexplainedin
severd experimentd studies”®, but sofar, aclear pic-
ture hasnot been obtai ned, asthe complex interrelation
between the different soil organismswhich may create
uniquenichesfor each other®®. Another problemisthat
onlyasmadl portion of soil microbiotaisactively govern-
ingtheenergy flux of thesoil sysemwhilemogt of thesoil
microorganismsare presumably dorment(*®*!, Thereare
microbesinflooded ricesoil swhich harbored dligatrophic
or diluted nutrient broth (DNB) bacteria which are
culturableonly in 100 folds diluted nutrient broth me-
dium*213, Theestimated of soil shiomassisconsidered
to beagood indicator of microbia statusand of soils
hedlth. Therefore, experimentswere conducted inthe
present sudy to comparedifferent culturemediafor enu-
meration of bacteriaandtoisolateand enumerate DNB
or oligotrophic bacteriain soilsand inrootsof rice

MATERIALSAND METHODS

Collection of soil samples

Andluvid soil fromtheexperimentd farm of Centrd
Rice Research Ingtitute, Cuttack and an acid sulfate
(Pokkali) soil collected from Ernakulum, Kerdawere
used invariousexperimentsof thisstudy. The collected
sampleswereair dried under shade and big soil clods
were pounded withawooden mallet. They were passed
through a2 mm sieve and stored at room temperature.
Thephys co-chemicd propertiesof thesoil aremeasured
by the standard procedures of Jackson™4.

Microbial analysisof thealluvial soil samples
Enumer ation of aerobic bacteria

Populationsof tota aerobic bacteria(heterotrophic)
andfungi intheair-dried dluvia soil samplewereesti-
mated by the standard dilution platetechnique using
different media. Theculture plateswereincubated at
28+ 2°Cfor agrobic growthinaBOD incubator.

Enumeration of diluted nutrient bacteria(DNB)

For theisolation and enumeration of oligotrophs, a
100 X diluted nutrient broth was used. Flooded soil
samplesafter 10 daysflooding werediluted using this
medium. Plate techniquewasfollowed to enumerate
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theoligotrophic bacteriafrom soil. The cultureplates
wereincubated at 28 + 2° C for aerobic growthina
BOD incubator.

RESULTS

Collection of soil samplesand their characteris-
tics

Soil samplesof bothaluvid and acid sulfatesaine
(Pokkali) were analyzed for their physico-chemical
propertiesand resultswererepresented inthe TABLE
1. Therewasdlight variationin pH of soil from5.47in
dluvid to5.15in acid-sulfate soil. Higher organic mat-
ter content of 1.88mg/ml wasobserved in pokkali than
dluvid soil. The contents of tota nitrogen and sulfate
are 0.09% and 0.0086% in aluvia where as 0.25%
and 0.0072% in pokkali respectively.

TABLE 1: Physical characteristicsof alluval and acid sul-
fate soils.

Properties Alluvial Acid sulfate saling(Pokkali)
pH? 5.47 5.15
Organic carbon 1.33 1.88
Sulfate (SO, - 9)° (%)  0.0086 0.0072
Total nitrogen (%) 0.09 0.25

aMeasured by taking 1:1.25 soil-water slurry; ® Estimated by
Walkely-Black method; ©Estimated by M assoumi-cornfields
method; ¢ Estimated by Kjeldahl method.

Microbia populationinaluvial soil wasenumer-
ated on variousmediaand shownin TABLE 2. Among
four mediasused inthisstudy bacterid populationwere
morein soil extract medium and nutrient mediumissec-
ond and intermedi ate popul ationsin remaining media.
Flooded rice soilsare predominantly with anaerobic
environment with many micro sitesof nutrient poor or
rich conditionsdepending on thedilution by flood wa-
ter and thediffusion of dissolved oxygen. Soilswith Eh
>300mV areconsidered aerobic or upland. The bac-
teria populationsin nutrient-broth and diluted nutrient-
broth bacteria(DNB) inan dluvid soil under aerobic
and anaerobic conditionswere enumerated shownin
table 3. Higher number of NB bacteriawere observed
than DNB (TABLE 3) The population of DNB bacte-
riainaluvia soilswasconsderablewhereasthe popu-
lation of NB bacteriainflooded aluvia soilswasmore
than that of the DNB bacteriaunder aerobic conditions
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(TABLE4). Onthe contrarily, DNB were dominated
under anaerobic conditions. Flooded conditionsarefa
vorablefor thebuild of oligotrophic bacteriaespecialy
those capable of growing under anaerobic conditions.
The popul ations of anaerobic oligotrophic bacteriaare
also morethan the popul ation of aerobic oligotrophic
bacteriaintherootsof rice(TABLE 4) However; the
numbers of NB bacteriaboth aerobic and anaerobic
wereamost identical.

TABLE 2: Microbial populationsin an alluvial soil enumer-
ated on variousmedia

M edium (cfu’s) g sail (X 10")
Nutrient 445+ 35
Diluted nutrient agar 3.65+49
Plate count agar 3.80+0.0
Soil extract agar 840+12

Values represented in the table mean of triplicates

TABLE 3: Bacterial populationsin nutrient-broth and di-
luted nutrient-broth bacteria (DNB) in an alluvial soil under
aer obicand anaer obic conditions

Bacterial populations(CFU X 10° g™ soil)

Group - -
Aerobic Anaerobic
NB bacteria 15.60 5.17
DNB bacteria 5.94 6.72

TABLE 4: Population of nutrient-broth and diluted nutrient-
broth bacteriainriceroots

Population (colony forming units X 10* g* soil)

Grou - -
Aerobic Anaerobic
NB bacteria 27.00 27.30
DNB bacteria 5.05 6.75

Values represented in the tables are mean of triplicates

DISCUSSION

Microorganismsof diversenatureand functionsin-
habit soil and they areresponsiblefor nutrient cycling
and ecosystemn functioning. Sincethe populationsof the
microorganismsare heterogeneousand diversein their
physiologica activities, quditativeor quantitativemeth-
odsto enumerateor identify all of them areinadequate.
Thed luvid soil fromtheexperimentd formof thisingti-
tute had considerable population of aerobic het-
erotrophic bacteria(TABLE 2). A 100 X diluted nutri-
ent agar supported least number of the total aerobic

heterotrophic bacteriawhereasthe soil extract agar had
the highest. The soil extract agar had nutrientswhose
concentrationsares milar tothosefoundinnormd, soils
thusthisnature of medium composition wasgood for
thedevel opment of cultura bacteriafromthesoil inthis
study.

Flooding of soil creates aerobic anaerobicand di-
|uted nutrient environment with diverse naturefor bac-
teria Therearereportsof occurrence of microbesthat
areactivein upland environmentsareinhabitedinthe
anaerobic wetland soil environment. Which primarily
due to absence of O, and changein soil pH (acid to
neutral) under anaerobic conditions, Exactly microbial
biomass decreases under saturated soil conditions.
Hencethebacteria population in diluted nutrient agar
would bedifferent fromthat of full strength nutrient agar
(TABLE 2). Theseresultsindicatethedifferenceinthe
abilitiesof diversephysiological groupsof microorgan-
iIsmsto appear inthe standard media. Soilscan bevery
differentinthediversity of organisms present; Types,
numbers, and biomass of organismsvary not only from
soil tosail, but d sowithinthe samesoil type. Both aero-
bic and anaerobic bacterid populationsweresuccefully
enumerated from soils of aluvial and acid sulfateon
variousmediaand compared the popul ationsboth nu-
trient and diluted nutrient media, thisisanindication of
diversity of bacteria community inflooded ricesolils.
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