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ABSTRACT

The phosphate solubilizing microorganisms were isolated from the groundnut rhizosphere soil. The isolated colony
were confirmed as Bacillus subtilis and Bacillus cereus. The effect of different pH, temperature, carbon sources,
nitrogen sources, potash sources on the phosphate solubilization was optimized. Maximum solubilization was
recorded at temperature range 40°C.Screening of phosphate solubilizing bacteria was done in Bacillus subtilis,
Bacillus cereus in both solid & liquid medium..Bacillus subtilis is the most efficient for phosphate solubilizing
activity, at pH 7, Carbon sources [0.35+0.02] Nitrogen sources sourceg 0.28+0.03] Potash sources[ 0.12+0.09]
strains on the basis of their phosphate solubilizing activity. Further research should be continued with efficient
phosphate solubilizing isolates and their antimicrobial activity could be exploited as biofertilizer as well as bio
pesticide. Chemical fertilizers are predominantly used to enhance crop yield but continuous use causes various
draw back like sterility of soil. The use of biofertilisers avoids side effects and retains the fertility of the soil and can
be well exploited as phosphatic biofertilizers Screening of phosphate solubilizing bacteria in both solid & liquid
medium. Quantitative analysis of organic acid produced by phosphate solubilizing Bacteria.
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INTRODUCTION

The term ‘rhizosphere’ was introduced in 1904 by German Scientist Hiltnes to denote that regiothefsoil

which is subject to the influence of plant rootdiZ®sphere is characterized by greater microbicklgactivity

depends on the distance to which exudations froenrtdot system can migate. The term ‘rhizospherécef
indicates the overall influence of plant root oil ssicroorganics. It is now clearly establishedtteeater number
of bacteria, fungi and actinomycetes are presenthé rhizosphere soil than in non-rhizosphere aod there are
innumerable reports in literature to substanti&ie fact. Several factors such as soil type, itsstnee, pH and
temperature and the age and condition of plant&roe/n to influence the rhizozphere effect. Phosphdas one of
the essential nutrients required for plant growdhrhost of it existing in soil is in insoluble mbimacomplexes with
iron aluminium etc., in acidic soil [1] or with @lim carbonate in allcalinesoil ,[2] As a resultyoa small fraction
of phosphate available for plant growth [3].

The concentration of soluble phosphate in soilsgally very low which leads to deficiency of sdriphosphate

and make it a limiting factor in plant nutrient [4Jower the quantity of phosphate solubilizing romrganisms
(PSM) play an important role in supplementing plasps to the plant, allowing a sustainable usehafsphate
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fertilizer [5]. Groundnut(Arachishypogaea L) is unique among major crop plants in that thevéiois pollinated
aerially, and the seed matures understand. Thenswiediately surrounding the pod is termed the ggmusphere

[6].

The pointed are major anatomical differences betweots and fruits , and that intense physioldgacivity
occurs in soil when peanut pistils develop intoitfru This suggests that the geocarposphere mag, thie
rhizosphere, consist of an area containing greateyunts of carbohydrates and amino acids that fleatsoil and
three by contain higher populations of diverse oocganisms. Phosphorus compounds in Indian allisodé$ are
predominantly inorganic chiefly locked as tricaltigphosphate.

The group of microorganisms dissolving tricalciummopphate appears to have implication in Indiancadtire
rhizosphere microflora play significant role in raralization / Solubilization of bound phosphatescotare either
inform of organic or inorganic phosphatic compoyndsd makes available to higher plants. Varioustdsic
including actinomycetes, cyanobacteria, fungi aedsys, are known to solubilize phosphates [7] micganisms
play dominant role in soil processes of nutrientlic)g and interactions with all other soil inhabgi organisms
including plants. The aim of the study is to estesathe solubilization of phosphate by Bacillus ispsated from
groundnut rhizosphere.

EXPERIMENTAL SECTION

Collection of sample
Sample were collected from groundnut rhizospheilefison orathanadu, Thanjavur district, Tamil na@allected
soil sample were stored in polythene bags aselytiaatl maintained at the laboratory for furtherdstu

Isolation of Bacteria

Rhizosphere soil was diluted 10 times with watand kept for use 1 ml of diluted sample was takevas added
to 9 ml of sterile 0.85% saline water and then minell. This gives 18dilution after well mixing 1 ml of sample
from the test tube was pipette and transferredvéosecond test tube containing 9 ml saline and anilxeroughly
which gives 10@dilution the same procedure was continued uptédilGtion .10ml king’s B medium plates and
incubated at Z& for 24 hours. Isolated colonies were subcultunedutrient slants.

I dentification of Bacteria
The morphological and Biochemical tests were doypehle methods described in experiments in micralgyp|
plant pathology and biotechnology [8].

Screening of isolatesfor phosphate solubilization

Qualitative method

All the suspected colonies were screened for phaispbolubilization on pikovskayas medium. Isolahewing
phosphate solubilizing ability were spot inoculagdhe centrepikovskaya’s plate and incubated7%t ®iameter
of clearance zone was measured successively aftbo@rs, upto 7 days. The phosphate solubilizagificiency
(PSE) is the ratio of total diameter .i.e.clearamore including bacterial growth(Z)and the colongndeter ,(C),
multiplied by 100 PSE=Z/C100 [9].

Quantitative method

100 ml of pikovskaya’'s broth medium with 250mg aicalcium phosphate was prepared and sterilized ¢f
each isolates was inoculated into the broth meditihen the inoculated sample were incubated for dyk n
rotatory shaker 3C,after incubation culture broth was centrifuged @000 rpm for 30min,pH of all the isolates
were measured.

Phosphate estimation

The amount of phosphorus present in the isolatesdetermined by Subba Rao and Fiske method. lishmople
was taken in 2 test tubes and volume was made&iptol with distilled water.1ml of Ammonium molybdatvas
added to the sample 0.4ml, of 1,2,4 aminonapthateuic acid was added to the tubes and vortexed. cbfour
intensity was read out after 10 min at 660nm.Cotraénn of phosphorus in the sample was calculEitéH
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Phosphate solubilization in liquid medium

Conical flask containing 200ml growth medium wasdulated with 1% inoculum coming from pre-culturewgn
in the same medium. The flask were incubated ¥E 3h a shaker at shaker at medium speed. Samptestaken
aseptically at different times and used to deteenpiH and growth (OD at 600nm).Due to the presefisespended
particles of insoluble.

Tricalcium phosphate in the supernatant ,the sample first allowed to sediment for 15min at ro@mperature
and were centrifuged at very low speed.The supanbatas removed and diluted 1:1 with 1N in ordedissolve
the residual insoluble phosphate.

Optimization of physiological conditions (Temperature and pH )

The phosphate solubilization efficiency (PSE) af Bacillus isolates was studied on pikovskaya agar and (P 7.
and incubation temperature°253(C,35C,and 48C and pikovskaya agar adjusted at different pH ¥15,6,7,8,
and 9,with incubation temperature’@3

Effect on different sources on phosphate solubilization
1. Carbon sources

2. Nitrogen sources

3. Potash sources

Quantitative analysis of organic acid produced by phosphate solubilizing Bacteria
The test organism were grown in 50 ml Pikovskayasliom for 10 days. The supernatant was centrifusted
10,000 rpm for 15 minutes. The supernatant wasextrated at low temperature to 1Y4®f its original volume.
The fraction was spotted on to chromatographicrtiegte using n-Butanol, acetic acid and wateresatin 12:3:5
ratio [11].

RESULT AND DISCUSSION

The soil sample were collected from different risizioere soil showed presence of phosphate solulglizi
microorganisms. The isolated colonieBacillus subtilis, Bacillus cereus, exhibiting maximum phosphate
solubilization and have been found to be activedhubilization of tricalcium phosphate under inrgitcondition.
According to the biochemical tests,the isolatedanigms were identified aBacillus subtilis and Bacillus
cereus.[Table-1].The phosphate solubilizing microorgarsshave been reported to produce organic acidgjindli
medium for simple carbon Nitrogen and potash soutedies on different carbon sources like glucsserose,
lactose, mannitol and sodium acetate on phospbaibikzation revealed that incorporation of gluedsllowed by
lactose increased solubilization of phosphate atdieced acid production efficiency

The phosphate solubilizingacillus subtilis andBacillus cereus were identified with the help of the zone formation
in the pikovskaya’'smedium. The zone is formed daethte phosphate solubilizing organisms which cleave
phosphate molecules present in the pikovskaya'sragdium.

The phosphate solubilizing bacteria appeared dnestract agar showing zone of solubilization. Yheere

selected for further works. Studies on differemtboa soures like glucose, sucrose, lactose, mdranitt sodium

acetate on phosphate solubilization revealed thabrporation of glucose followed by lactose inceshs
solubilizationof phosphate and enhanced acid ptioiu efficiently.[Table-2].

The phosphate solubilization @&acillus cereus0.3240.05] andBacillus subtilis|0.3840.01] were analysis using
various parameters such as pH[7-9], temperatut€[3@5'C],and nutrient supplementation.[Table-3,4]. The= rof
phosphorus in increasing the yield and improving giality of is well know phosphate, next to nitags a vital
nutrient for plant and microorganisms.
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Table 1:Morphological and Biochemical Char acterization of | solated Bacteria

Mor phological and Biochemical Characters Bacillus subtilis Bacillus cereus
Cultural character White colour colonly  White waxgwth
Gram staining Positive Positive
Motility Motile Motile
Shap Roc Roc

Indole production test - -
Methyl Red test - -
Voges —proskauer test + _ o+
Citrate Utilization test + -
Catalase test +
Oxidase te: + +
Urease te:
Carbohydrate fermentation + -

+ - Positive

- - Negative

Table 2: Estimation of Phosphate solubilization

Microorganisms | Phosphate solubilization(mg/l)
Bacillus subtilis 0.64¢
Bacillus cereus 0.864

Table 3: Optimization of pH on phosphate solubilization

Phosphate solubilization(mg/l)
pH Range Bacillus subtilis | Bacillus cereus
5 0.2060.03 0.196.01
6 0.25+0.07 0.2(+0.0¢
7 0.3&+ 0.0€ 0.30+0.0%
8 0.34+0.04 0.256.02
9 0.28 6.08 0.230.06

Values are expressed as mean + Standard deviation

Table 4: Optimization of Temperture on phosphate solubilization

Phosphate solubilization(mg/l)

Temperture(C’) Bacillus subtilis | Bacillus cereus
25 0.25 +0.06 0.22_40.06
30 0.26_+40.04 0.23_40.09
35 0.33_40.09 0.26_40.10
40 0.36_+40.08 0.28_40.02
45 0.31_+40.07 0.24 40.01

Values are expressed as mean + Standard deviation

CONCLUSION

Finally, concluded thaBacillus subtilis is the most efficient strains on the basis onrtbiiosphate solubilizing
activity. Further research should be continued wifitient phosphate solubilizing isolates, fronizdsphere these
may be used for inoculum production and the scregaf selected phosphate solubilizing isolates svaduated.
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