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ABSTRACT

In this study a bacterial strain was isolated from rhzhosphere soil and screened for phosphate solubilization
property. The morphological, biochemical characteristics of bacterial strain was identified as Psedomonas spp.
Thebacterial isolate showed maximum similarity (0.632) with Pseudomonas putida biotypeA. A comparative study
was carried out to select better medium for phosphate sol ubilization with bacterial isolate in two media Pikovskay’s
and National Botanical Research Institutes Phosphate growth Medium. Maximum phosphate solubilization 204
pg/ mL, 170 pg/ mL were at 28°in 16th day of incubation in two mediarespectively.
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INTRODUCTION

Phosphorus (P) isone of thethree major essential
nutrientsfor plant growth, the other two being nitrogen
(N) and potassium (K). Phosphorus playsmany vital
rolesin cropyieldsand referred asthe “king-pin” in
Indian agriculture. Compared with the other mgor nu-
trients, phosphorusisby far the least mobile and un-
availableto plantsin most soil conditions. To circum-
vent phosphorusdeficiency, phosphate-solubilizing mi-
croorganisms (PSM) could play animportantroleina
moreecofriendly and environmentaly sustainableman-
ner(®142024268 Pgayidomonadsareknown for their plant
growth promoting property and they arethe most stud-
ied phosphate-sol ubilizerd?!, Phosphorus compounds
inIndiansoilsare predominantly inorganicthet arechiefly
locked as Ca,(PO4), (Trica cium Phosphate) Thegroup
of phosphate solubilizing microorganismsdissolving
Ca,(PO4), appears to have an implication in Indian
agriculture. Themagor microbiologica meansby which

insol uble phosphorus compounds mobilized isby the
production of organic acidg®>1152225 The aim of
present work wasto isol ate Phosphate sol ubilizing bac-
terium from rhizosphere soil and to test phosphate solu-
bilization from insoluble sources (TCP) and compari-
son of activity ontwo liquid mediaof Pikovskay’s me-
dium (PKV S) and Nationa Botanical Research Insti-
tutes Phosphate growth Medium (NBRIP).

MATERIALSAND METHODS

Collection of soil

Soil samplewascollected from therootsof ground-
nut plantsgrowing in and around thefields of Tirupati,
Chittoor Dt, Indiaand the samplesweretransferred to
thelaboratory in sterile polythene bags?. Rootswere
thoroughly washed with tap water for two minutesto
removetheloosdy adhering soil particlesfoll owed by
washingwith gterile 0.85% sdine.



BTAIJ, 7(1) 2013

GNarasimha et al. 7

—————— FyLL PAPER

| solation of bacterial strain

Thebacterid strainwasisolated from rhizosphere
soil and therootswere macerated in 0.85% saineus-
ingasterilemortar and pestlé™”. Serial dilutionsof the
root homogenate and soil (10% soil insteriledistilled
water) sampleswere plated on Pseudomonas specific
medium (Hi-mediaL aboratories, Mumbai, India). The
isolatewasdesignated as Psl. Theisolatewas purified
and maintained on Pseudomonas agar lantsat 4°C
andin 10% glycerol a 20°C. All theexperimentswere
conducted after raising fresh cultures.

| dentification of bacterial strain

Bacteria genus-leve identificationwascarried out
by subjecting the bacterial isolateto cultural (oxygen
requirement), morphologica (colony morphology and
pigmentation), microscopic (Gram staining), biochemi-
cd (utilization of carbon sourcesand enzymeactivity),
testsfollowing standard procedures®319., |dentification
by FAME anaysisconducted by Microbia Type Cul-
ture Collection & Gene Bank, Ingtitution of Microbia
Technology (IMTECH, Chandigarh), India

Estimation of phosphatesolubilization

Thebacteria isolate was evaluated for the ability
to solubilize Ca,(PO4), intwo different phosphate
solubilizing mediaboth quditatively and quantitatively.
Qualitatively the plateswereincubated at 28+1°C for
12 daysand observed regularly for solubilization zone.
Solubilization index (SI) wascal culated according to
theratio of thetotal diameter (colony + halo zone)
and colony diameter!®. Quantitative estimation of
trical cium phosphate sol ubilizationin broth was car-
ried out at 28°C using Erlenmeyer flasks (250 mL)
containing 100 mL of Pikovskayaand NBRIP broth
inoculated with 1 mL of bacterial suspension (3-105
cells/mL); uninoculated controlswere used in each
case. Every experiment was conducted in triplicate,
Erlenmeyer flaskswereincubated on rotary shaker at
180 rpm for 20 days. The growth medium waswith-
drawn aseptically at 2-day intervalsfrom each flask
and centrifuged (10,000 rpm, 10 min). The superna-
tant was analyzed for inorganic P (Phosphorus) con-
tent by Fiskieand Subbarao method®. ThepH of the
supernatant was measured in each case. All the data
arean averageof threereplicates. Thedatawas sta-

tistically analyzed by Independent sample T testswith
SPSS, 13.55 modules. The ingredients of the two
mediaare asfollows: Pikovskay’s medium PKV S
(per liter): glucose, 10g; Ca,(PO,), 5g; (NH),SO,
0.1g; MgS0O,.7H,0, 0.1g; KCl, 0.2g, Yeast extract,
0.59;MnSO,.H ,0, trace; FeSO, H ,O trace; and
National Botanical Research Institutes Phosphate
growth Medium NBRIP? (per litre): glucose, 10g;
Ca,(PO,), 59; (NH),SO, 0.1g; MgCl,.6 H,O 5g; ;
MgSO,.7 H,0O, 0.25g; KCI, 0.29.

TABLE 1: Morphological, biochemical char acteristics of
bacterial isolate.

Characterization of Pseudomonas putida Biotype A
M or phological

Gram’s Staining -
Motility +
Biochemical

Oxidase

Catalase

Indole -
Methyl red -
V oges Proskauer -
Citrate +
Urease -
Fluorerescent Pigment +
Growth At

4£cC +
41°C

Characterization

Arginine dihydrolase +
Lecithinase

Gelatin hydrolysis

Starch hydrolysis

Denitrification

Levan formation

Utilization of

Fructose +
Sucrose

Galactose

Arabinose

Trehalose

L-Tryptophan

Valine

D-alanine

+Positive; -

negative for the above reactions
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RESULTS

The phogphate solubilizing bacterid strainwasiso-
lated from rhizosphere soil andisolatewasidentified
based on biochemical testsand found to be aerobic,
fluorescent Gram-negativerod, fluorescent, pigmented
motilebacteria. Biochemical testsfind positivefor oxi-
dase, cata aseand citrate utilization negativefor Indole,
Methyl Red, Voges Proskauer, Ureasetests. Ableto
grow at 4°C no growth at 41°C, positive for the pro-

duction of Arginine Dihydrol ase enzyme and showed
negetivereactionsfor lecithinase, geain, sarch hydroly-
sis, denitrification and levan formation from sucrose.
Utilization patternsof sugarsand amino acidsfind that
theisolate utilizefructose, alanineand valineas sole
nitrogen source(TABLE 1). Theisolateshowed amaxi-
mum similarity 0.632 with Pseudomonas putida bio-
typeA based on Fatty Acid Methyl Ester analysisre-
sultsMicrobia Type Culture Collection Centre; Insti-
tution of Microbia Technology, Chandigarh, India

4.1.Screening for Phosphate solubilization by PS 1 in two media

S¢reening for Phosphate Solubilization

Sereening for Phosphate Solubilizatio

Figure1: Screening of Pseudomonas (Psl) for phosphate solubilization.

250

OPKVS
B NBRIP

il

Incubation in days
Figure 2 : Phosphate solubilization by bacterial strain in
PKVSand NBRIP media.
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Screening of phosphatesolubilizing bacterium

The bacterial strain was screened for phosphate
solubilization by quantitavely and the bacteria isolate
(Psl) shown clear halo zoneswith solubility index (S)
of 17/6, 9/4 on PKV Sand NBRIP mediarespectively
after 12 daysof incubation at 28 °C. (Figure 1). Quan-
titative estimation of phosphate solubilization intwo

44 —e— PKVS
—=— NBRIP

pH
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Days

Figure3: Loweringof pH intwomedia (PKVS, NBRIP) by
bacterial strain.

media (PKV S, NBRIP) after incubation from 2to 16
days (2 daysintervals) is presented in Figure 2. The
bacteriasol ubilized Pinan efficiently increas ng manner
withreferenceto incubation daysin both media Maxi-
mal solubilization was seen in NBRIP medium
(204ugmL-tof P) onday 16, after which the solubiliza-
tion declined gradually (Figure 3). ThepH of thebroth
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wasfound to declinein each case dueto bacteria ac-
tivity, lowering of pH coincided with phosphate- solu-
bilizing activity. The pH waslowered from control 7.8
to 3.85 and 4.45 on 16" day of incubationin NBRIP
and PKV Smediarespectively. (Figure3).

DISCUSSION

Phosphate sol ubilization ability of microorganisms
waseval uated by two techniquesin laboratory condi-
tions. Onemethod uses a preci pitated phosphate agar
plate assay that are used widely in the screening of P
ol ubilizing microorganismsand the other usesaliquid
media/culture broth(*121°2], The correl ation between
the SI on agar medium and Phosphate solubilizationin
liquid culturesof present results supported by thefind-
ingsof Guptaet al.,l* that the strain with small clear
hal o zonein NBRIP medium exhibited high solubiliza-
tioninliquid NBRIP medium but thesameisolatewith
more Sl in PKV Sagar hasrelatively lesssolubilization
inliquid cultures. Thisshowsthat theplatetechniqueis
insufficient to detect all P solubilized asreported by
SangeethaM ehtaand Nautiyal?®. Over decades bac-
teriahave been characterized and identified according
to afew phenotypic characters such as morphology,
pigmentation, reactionto dyes, the presence or absence
of spores, nutritional requirementsability to produce
acidsfrom sugars. Thesesimplified characterization
methodsarestill thebasisof classfication. Besidesthe
enzymatic and metabolic activitiesfatty acid composi-
tion profileshave been proposed as method for taxo-
nomicidentificationinwhichfatty acidsare methylated
etherified and then analyzed by gaschromatography!”.
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