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ABSTRACT
Soil samples from rhizospheric niches of Tur, Soya bean, Neem, Gram, Jowar and Bavanchya were collected in sterile

polythene bags and brought to the laboratory. All the rhizospheric soil samples were tested for p!'rosphate solubilizing

bacteria on pikovskaya agar by Serial Dilution Method. Among the soil samples tested, rhizospheric niches from the

Soya bean displayed highest phosphate solubilizing bacteria, 114 than the other rhizospheric soii sample tested The

rhizospheric niches of Tur, Neem and Bavanchya demonstrated 47,07, and 02 phosphate solubilizing bacteria Among

all the 170 phosphate solubilizing bacteria isolated from different rhizospheric niches, four isolates, SMD18, SMD36,

sMD3g and sMD40 were found qualitatively produce more than 5 mm zone of solubllization on Pil<ovskaya's agar

plates after 9 days incubation. Among the 4 bacterial isolates, two bacterial isolates, namely SMD 3B ano SMD 40 when

quantitatively analysed, showed maximum p solubilizatlon on 7th day as 444 ug/mL anJ'121 prg/m rrpectively in PKV

broth supplemented with tri - calcium phosphate. While in comparison to these isolrters, RRR18 ard SMD36 isolates

shown less phosphate solubillzation as 409 and 400 respectively, when quantitatively arral'Tsed By 165 rRNA

sequencing and phylogenetic analysis identified RRRlB as Sporoloctobocillus laevolocricus RRR1B, SMD36 as

Sporoloctobacillus Iaevolocticus SMD36, SMD3B as Sporoloctobocillus loevolacticus SMD38 and SMD 40 as

S po ro I acto bo ci I I u s I o ev o I o ctlcus SM D40

Key words: Rhizospheric soi1, Pikovskaya agar, Phosphate soltrl'rli.ril'r!l l' t' t.'r i I

because of its fixatiou as insolublc phosphates of irotl,

aluminum, and calcium in the soii Irri. Soil Phosphorotis

dynamics is , characterized by phvsicochemical (solptiol-

desorption) and biologlcaL 1in-rrnobilizetion-mineralization)
processes.

So, to cope tlp tllt're(luiri'lrlctrt ol Phosplrtlrous'

traditionally the soil phosllhorLLs dcilcicne r is addressed bl'thc
application of' phospholus I cr.ti I izcrs Il trw cvcr, the nraioritr o l'

the apphed f'ertilizer phospllorus is not a\ allable to plants ancl

the addition of inorganrc lirtilrzcls in excess of the amount

that is commonly emplovctl 1o ()\crc(rrlrc this e f-tect can lead ttr

env ironr-nental pr.oblenrs such us. gf|ult(1 \\,atel contlttlinlrrit,tl

wate$'ay eutlophicatiorl lnd sorl lertilirv dcpletion Large

amolutt of P applied a: lcrtllrzer elllei\ ill ille soil as irlrtnobile

pools through precipitatron Icactiorr t iLh hi-uhly reactive Alr

and Fel' in acidic. ar-rcl (.ll' itl crlcaleotts or norntal soils [71

It is therefore o1- great Ilrlulcst l(r IrL\ !\Li!,atc lnanagelllelll

strategies that can improve phosphorLLs liltilizaLion efficiency'

increase cr.op yieicls anci rerlUcc ()t!lronlllclltal pollUtioll

caused by phosphoror'Ls loss lionl thc:oii'
S,,il miurotlgJl'll>l l' - l'llr.rll-. 'i'rr I lltllrl(nl 'tuqtll5rtl( Il

through a wicle range of biologrcal IrrocL'sscs inclucling thc

transfbrn.ration of insolLrble soil nrrtlicnts. Silnlc are capable ot'

soh,rbilizing and minet altzing insolublc soil phosphorous 1br

Phosphorous being one of thc major growth-liniiting

macronutrients requit'ed for proper plant growth, parlicularly

in tropical areas, due to its low availability in the soil [1-2]'
Soluble Phosphorous plays an important role in virtually all

major rnetabolic processes in plants including photosynthesis,

energy transfer, signal transduction, macromolccular

biosynthesis, and respiration 13]' Phosphorous also needed for

the developnrent of roots, strengthening the stalks and stems.

formation ol flowers and seeds, crop maturity and quality ol
crop, energy production, storage and transt-el reactions, root

growth, cell division and enlargement, N lixation in legumes,

resistance to plant diseases [4], translbrmation of sugar to

starch, and transporting ofthe genetic traits [5].
Although Phosphorous is abtlndant in soils in both

inorganic and organic forms, it is the second most itnportarlt

macronutrient requiled by the plants, next to nitrogen as It is
in an unavailable form for root uptake. The availability of
soluble fonns of Phosphorous for plants in the soils is lirnited

and Science, Palbh-ani, Maharashtra, lndia

,r"orr,*r,il.H)Botanv, shri curu t

ivahavidVa\pzrtrrna (Jn.) - 411 511, Maharashtra,

grorvth of plants. Aplrt florll ultemical firtilizatiorl'

bhial P-solubilization and rnirreralization is the onll'

way.to increase pllnr availrrblc phosphorous ln the

b,r,ironntent nLtlllcr()Lts tl1i\tlil!)1g:llrislns in the soiI il'd
etldXrgBqffi are eftectivc ar reteasing phosphorus fro\otal



Res Jr. ofAgrit. Sci, (Jan_Feb) 12(1):331_337

soil phosphorus throush .otuu itirution *i-ilffitftJ
Tilrf L",T-"f ,i:'^':_"1*"lt;:+;;d',J'll'r,,o,pr,o.u,

Solubilizing Bacteria fio,r rhiz.spheric niches ;, di...*
:::lil .llr'],:. 

(,ii) q.LnJirirLir !, i,n(l .l,,J,,rirrr,,.".rri,nurion ,r

JJI

So I ub i I iz in g Microorsin_isms GS r,li' M;;;.;:#'J'JiXt:fungi and bacteria carisotuUiiize on"Jon".r.,r,r yirro and some
,:l 

,h.T can. mobirize phosphorus'ur;i;;1r;;; increases thebroavailabilily of soil insotubl. pho;ph;;,-r-f,. pfant use l9l.They solubilize insoluble i,,",.g;;.-(;r"."fi o}l"rofrorus andrnineralize insoluble organic phosphorus. 
-' rl

Application of phosphate_solubiiizing bacterialncreases soil fertilitv due to their ability to .oru.r, insolubleP to soluble p- by releasing orgur,. ;.i'a., .#iur,o, and ionexchange [101. Soil bacteria 
-tt,ut 

iruul' i..,, ,.pou.o ,ornobilize poorry avairabre phosphorrr vi,, roirrlrizalion ancjrrineralization include prrr,ldo,,,,.,,,r,, ,*1, 
- 

lgi.)i,,c.ter.iunt s.1t1.tand Bacrl/r.s t.it cLtlans f 1 1,1 Other pfr,,rill,r,_,,t, sJtubilizing andrnrrreralizing bacteria include uo.inr, 'rrrai^ 
o"t Azotobacterll2l. Bac.illus [13-141. Burkh,.tltleria fi'ii,"'ur,"roba,.t.r,E.r'wi n ia ll 61. Kush neria [9], po en i t'r'ri ti,,r' t t 7 1. Rh i_obi,,,,t

1181, Rhodococcus, Serra,tia, Bracb,rhizotir,rr, Salnonella,Sinononas, and Thiobacittus ptt1. in; ;;;;; investigationmainly focuses on (i) in viio u.,ilrf-'io, Phospharc

P,ate 1 co'ection of soil sampre from different Rhizospheric niches of pianLs

the phosphate'solubil'izing efllciencv

MATERIALS ;\ND \IETHODS
Chemicals

The chernicals-useti durrng rhe stucil, were acquired
T:y. yts Hi-media, Murnbai, Cr;.rc; 1 ;;.,"i{umbai, SrgmaAldrich, UqA. Ana,lyricnt GLrumnLcr:l 

'' 'IAIVGR) 
gradechemicals and double glass_rlrstillecl ,r,,* *0, r-,r.A.

()ollection ol Rhizo.sltlttrl( \r( r(..\ .\.t)i; \., /)it)li,

. Soil sarlples lt.olt tlt,: r11j7,,.p11q1,,'. rtrchcs gf.healtltrplrtnls t,tz. 'fur. 
Sor ir ir.,lr r. r, .,,, t,,rr,,,1. Cra,rr" ,,, ,fBavanchya were collccrccl trerir tlic t,iil,i, t.iLv llrlalc I). For.this p.rpose, the plart.s \\ur.r. 

'pr(juruJ -,.,,"t; iiy, shoots n.ere

Iij li,:ll l^ ::: l-' .11.,15 
u.i rh rt, i zo sl, r,., ., u i i, *'".. brou gh uoure ri.lDoratol.y lli sterilc poi."-thene bass. l.jte soil sampies wet.eprocessed irnmediately fbr thc lsolarion of.phosphatesoiubilizing bacteria.

One gram each o1'the soil santple r,r,as transf.ereci to 9rf]e dilutrorr blank Lrrrrler. lr:r.1r11g iorrdrtions al)d )er.lJl

mfl. 
ntade Apprt Ir.,irrlc sori iijlirtions r,vere platecl on

Is' o la tio n o/' P h o.rp h a te S o I u b i I izin g B a c t e r i a ( p S B )

^.^._ 
.jh:rpnate Solubipyg B;rcteLia tpS'ei-;u, irorut

.r o rn rrre rh izo s;ili;,;fuffi,ffJ;' J,, J ff ,? i, J: l.:';using, piko,skaya,lfu);X 
f rgl' ;;;1;;;i;;p,,oipr,.,. iici,lrt\Pz tri-c\

liri"I111:,,. b1,' spLcaci ptate techrll-queCd
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zone of clearance (Pikovskaya's mediun.r) around them were
counted as P - Solubilizers. A11 the bacterial colonies
exhibiting halo zones were selected, tentatively named,
purified and maintained on nutrient agar slants for further
studies.

E s tim ati o n of P h o sp hat e S o lub i I iz atio n Effi c i ency
The phosphate solubilization efficiency of the

phosphate solubilizing bacteria was assessed by quaiitatively
ar.rd quantitatively.

QttaIitative estimatiotl of P ltosphate So lu b i I i:ation ellit'ienc'y
For qualitative assessment of Phosphate soiubilization

efhciency. pure cultures of phosphate solubilizing bacteria
were spot inoculated on the plates containing Pikovskaya's
agar [20]. The plates were incubated at 28+1"C and halo zone
around colonies were recorded at regular interval up to 10

days, The phosphate solubilizing abilities of the isolates to
solubilize TCP on Pikovskaya's agar media were determined
in terms of solubilization index (SI). Phosphate solubilization
index was calculated by rneasuring the colony diameter and

tl.re halo zone diameterusing the follorving formula of [2 l].

Phosphate Solubilization 
(colony diarr-reter * Halo zone

diameter)
Colony diameter

Quantitative estittatiort o.f Phosphate Sol thi lizing elJiciency
The cluantitative asscssrnent ol solLrbilizcd Phosphate

by bacterial isolates was clone b-v- Chloromolybdic Acicl
Method [25].

Ch I oro mo lybdic ac id Method
The phosphate solubilizing activity of the selected

bacterial isolates was determined quantitatively in liquid
mcdium by following Chloromolybdic Acid Method 120,22)
(Jackson 1973, Kaur 2014).

Chloromolybdic Acid
15 gm Ammonium molybdate was dissolved in about

zl00 ml of distilled water, filtered and then 400 ml of 10 N HCi
was added slowly with rapid stining. Volume was made to
1000 ml with distilled watel and stored in ambel glass bottle,

Chlorctslannctus acid
Stock soltrtion:

supel'natant was transt'errcrl to -50 nrl rolumetric flask. This
was lbllorved by addition o1' 10.0 nrl ( hlorornolybdic acicl
The content of the flask was rliluted to -.],0 0 rnl with distillcd
water. Then I ml of Chlorostannous acicl was added. Afier
mixing, tlie volume was madc up to 5().0 ml with distillcd
water. The blue colour iurcnsity ol tlrc s.riLrtion was measurctl
at 600 nm. The soluble P rvas estinlrtcil ionr standard cun'e
of KHzPOq (1O0 ppm) rlrawn agairst () l) 600 nm.

I d e n IiJicut i on of' P ho.s: 1t h tr t a : o L ub i I i.: i t i g h u t t e r i a

The etficient I)hosplrritc solul:ilizins bacteria obtaine d

frorn qualitativc and .pl"rntltlrtr\ r l, :L.r:rnrunL rvas identrtlctl
according lo Bergel,'s \'lrLrrr-ral ol' Sist.rrittic Bactcriologr
(1984) b1 using cultullil r,rrd bri,r'lr.rr: . ll clrarae tcristius ,i.

wcll as l6s rRNA secluencing l6s rlt\A secir-rencing ol'
culture rvas caried oLrt at,\glrar-kar llc:carch lnstitute (ARI)
Pune, Maharalshtra.

RBSULT'S AND DIS( l.]SSION

Natulal solubilizatiorr rrf insolLrirle phosphates is an

important aotivity display'ed by clill.'rcnt nricroorganrsrrr.
including both bactcna anri firngi, linorvn as phosphatt
solLrbilizing microorganisrns ( PS\1). ll.rc reria are the pr-incipal

nricroorganisrns that solubilizc rrrincral phosphate in nature, as

colnpared to other nricloorganisn'rs t23]. Phosphatc
solubilizing bacteria (PSB) play arl rrnportant role in

biogeochemical phospholLrs cvcling rn bolh terrestrial anil
aqLratic envilonments liJ ]

Isoltttion of Phospltatc Soltrhtlr:irt.t' Btt( t't tu (PSB)

In present r-esear e h. i -() plrrrspirrrtu solLrbilizing bacterra

wele isolated frorr ilil'lelcnt rhi;,osIlrcric niches of healthy'

plants by using se rial dilLLtion nre[lro(l orr Pikovskaya's (PK\/ t

agar plates (Plate 2). Our oi' i7(). i l1 plrospliate solubilizing
bacteria (PSts) were isolrterl ori Pii'i,i.ii.tva Agar tl'orn the

Sova bcan rhizosphelic rti, hc:. bv Lrsinrl diiLrtion techntrlLrr-.

which rvere 1)l glealcr tlrirrt tht, o11,.'r r lrrzosplrcric rtie hc:.

sar.r.rple. Similarly, fron.i thr' r'hizosphelic nrci'rcs of Tur. Neenr

and Bavanchya 41 , 01 , and 02 phosphate solubrlizing bactelia
were isolated respectively (l able L ). \\ brle liom rhizospheric
niches ofJorvar and Granr. no phosphaLe solubilizing bacteria
r.r,ele isolated. Usc of I'ikor s1<rrya's lrlrr ilrcdiLlnl fbr isolatiol
of Phosphate Solubilizing Baclci.iit (PSLI) r as a sinlplc wa)' t(,
detcct PSB throLrgh lirt'tttrLtrotr ,,f'l1l|. ,/r)l1a r)ll aeal pl.tt,

containing tli - calciLrrr-r pjrosphatc rs a sole PhospholoLrs

source [22]. These rhizosphet'ic i:oiltcs were tentativell'
named as SMD I to S\lD ll(l

The ability ot :liclirLrlsanisrt.rs tt, solubilize insolublc
phosphates in soil ancl rriikirtil iL rrr ailrrl,ic to plant as solLrblc

phosphate is u'ell 1<r'rrrrr n 1:rL t li l)irosnlrate solr.rbilrzing
rricroorganisnts inclucjc. se\'.r':r llacterta. l-r-rngr

Aclinourycetes, Yeast unrl ( i rnL,iraalr r.r iJ(r i. Titc pltospltaL.

solLrbilizing tnicroolgut'tisnrs .-illl bc i:'rlulcd tiom difitLent
sources such as soil [27], r'hiz0sphcr.- l2s], root nodules 129].
compost [30], and rock phosphalcs [3 I ] These repofts support

SnClz.2HzO
Con. HCl

10 grr
25.0mI

SnCl2 crystals were dissolved in Con. HCI and solr"rtion

was l<ept in glass bottle under airtight stopper.

llorking solutiorL

Flesh working solution rvas prepared by adding
of the above solution to 132.0 rnl of distilled r,vater.

Quanlitative assessment P Solubilization by Chloronrclybdic

aseptically transferred to I00 ml PKV broth contamlng Z5O m(

ee;ie4!!!qek.rhefl *\:-*:":9-iryl!*:-4-39-].'9_"!"":t:2
PDZ>-zz;azz;;=:-----,;-;2-Z;>

+-=x>--->---=r---.---::=l-*=,>,-=-+-*sa=i=;:s:_*<<#

ur\\\\\tu:rr\r\\-nir:'

i 1
/
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greater in the potato sample i.e., seven, potl, po2, pot3, pot4,
Pot5, Pot6, and pot7, compared to the iomato ,u*pf. i.e., two,
lo-1, ,and 

T912 [32]. Where soil from ilirorph.re ofvegetables used for isolation of pSB una iroJut"Jthree strains

solubilizing bacteria fi,orrr r.hizospircr.ic sorl of. safflower.
explored by pal and isolateci six ct.llcienr pSB strains such
RCO1, RC02,'RC03, RC04. RC05, a,rd irC06 wtrich belongs

Rad1, Rad2 Ros2 with hish effi;;;;ilf ."il$foUffi: to tlre genera PSe,rcl.onl(),r.\. .\trt,tr t,, .,tl,,uttt, .r,r,'rirto"r'or",r',.7r"
A c in cto b acto r and Entet-ob.re r,.r

solLrbi lizat ir,. indc.x

jjffi, l,,l-*4,T8;"
SMDI 1 SMD]5 2 ,
SMD 2 2 SMD 36 5 SMD 70 2 SMD 10.+ 1 SN4D ]38 ]SMD 3 2 SMD 37 5 SMD 7t 2 SMD l,s (r S\tD li9 iSMD4 I SMD 38 5 SMD 72 2 SN,1D 106 2 S\1I) I4O ISMD 5 I SMD 19 ;1 SMD 73 )sMD 6 5 sMD 40 , ;ffi;; ; SlllB lii r iilll ili 3SMB; I S#B il + sno zs , ;ffi i;; I s,,,,o r+: osMDe , ;ffi;; i 3il3;i i Slfs lli ( s\i,, 44 0

sMD 10 r sMD 44 2 sMD 78 , ;i;; ii, . :l1B ]i; lSMD I I 2 SMD 45 I SMD 79 I SN,ID I ij (, :,\ |) tt7 0SMD 12 2 SMD 46 I SMD 80 I SN,D It4 I 5N1I) I48 OSMD]3 2 SMD47 I SMDgt 2 SMDII5 I :,\1t)I.+9 0SMD 14 2 SMD 48 I SMD 82 1 SMD 1] 6 : S\,1I) ]50 OSMD15 3 SMD49 1 SMD83 I SMDI]7 2 SMDI5I OSMD'6 4 SMD5O 2 SMD84 I SMDlliI O SN1DI52 ISMD 17 1 SMD 51 I SMD 85 2 SMD 119 I SNID I53 1RRR18 5 SMD 52 I SMD 86 2 SMD 120 I S \ID I _s.1 lSMD 19 4 SMD 53 4 SMD 87 , i,, i;,, ;sMD2o 4 sMD54 r sMD88 , ;ffii;i a :lf3lI IsMD 2r r sMD 5s r sMD 8e , inil i;; ;sMD 22 s sMD 56 r sMD eo , ;il;; i;; ; lilil ];J )sMD 23 I sMD 57 4 sMD 91 2 sMD 125 I sMt) 159 2SMD 24 I SMD 58 I SMD 92 2 SMD 126 1 S\ID ]60 2SMD25 I SMD59 I SMDgi I SMDI:7 (r S\1Dt6l 
1SlXB;i I 3ill3:? : ,u'r,6i i svo r:i : :,,,) 162 2sMD28 , ;ilffi;; i iffBil j :xf3 l;; ; ll;; l:i ISyB3; 1 SyBfi , iiiri i svo r:r , SN{D,65 2sMD3l 4 ;ffi;; ; 3#3ff I Slfslil s\4D66 2

sMD 32 2 sMD 66 2 sMD roo , ;i;; il; , iilI] l:J isMD 33 4 sMD 67 i s*ro ,,,, , ;_;; i]] r, ,_.,,, ,r,q 2SMD 34 4 SMD 68 I SMD 102 2 Sl\{D 136 __ 
'_ 

Si\1D I 70 0

RRRI8
SMD 36
SMD38
SMD4O

9

t0
i0
10

Solubilization Index
l
I
E

E

2

-)

2

2

,1.5

-).J-)

5.0
s.0

Table 2 Qualitative est 
orate s ,rrer- 9 rra-r s oi'incubationRhiffi::ric Dia-o 

Diameter Haro zonc phosphate

^"",. 
11.f:::c1t 

srudy. soil fr.om rhizospheric niches of soyaDcall olsprayed greater. amount ol phosphate solubilizins
bacteria on.pikovskaya,s agar ptot..'Or-,t oi 170 bacterialrsolares, only 9 bacterial isolates designated as SMD6,RRRI8, sMD22, sMD28, sMD30, sMD3;, iiurb:2, sMD38and SMD40 displayed greater efficacy of solubilizing thephosphate provided in the mediun.r. All ihese finding supporrs

l},^f:] llat, 
rhilosplerlc goit *",rd ;. ;;;u] .o,... fo,isolarion ot phosphgg[ o!:bitizing b;.,.,;; ,r"j u,ro 

",l?, greatel ,nu\Qfi)6i pSB were ist_rtared fro

:?3i:Uil :ffi:,ffin 
which far better than that

E.s'/imatiott of lrhr,,.s:1,tlttrta,\'olrrl,ili:,rtrt,rt t,llii.terLt:t,
The phosphatc solLrbrlizlrrion cl.i i.:r;nc1.ol the bacteriai

isolates was assesseci bv qurrlrrativr.lv ln.l qirantrtatrvely.

QuuIitative estintaIiott t.,I pIros1thutt, SttItrlttIizatLon effiaerrt:.v
Qualitative .rsscssnrcnt ol. selectecl ';h";;;;t.

soltrbilizine bacterral isoler,'r,\,iic,i,\!,,,1,.,,,.r L..,1.- --- -,
'r'"- .-

izing bacterial isolatcs rvirs corrrplcrccl by the method ol.

Ilrn.t [20] revcaletl i,rrr.iarions i,, pn,,rpir.,'. rotrUitirotion
In total o1' l7() phoslrharc solLrbilizi
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incubation (Plate 3). The Phosphate solubilization activity of.
these isolates of PKV agar plates was rar-rged bctween 3.33 to
5.00 (Table 2). 169 phosphate solubilrzing bacteria rsolated
fl'om different rhizospheric niclres revealed phosphate
solubilization index in range between 1.36 to 3.17 [20].

Plate 2 lsolation of Phosphate Solubilizing Bacteria (PSB) with
clear halo zone on Pikovskaya's agar plate by Dilution Technique

Similar types of obselvations lvcrc also recolded by

[32] rvhere each of the seven isolates frorn potato and two
isolates from tomato shown variation in phosphate
solubiiization index. The largest clearing zone, created by
Panloea sp. Pot 1, had a solubilization index of 7.5 Pantoea
sp. Pot 5 had smaller index of 1.2. The tomato r'hizospheric
rsolates had significantly sn.rallel indexes cornpared to Potl.
Phosphate solubilization potential by observing clear zones

around the bacterial colony as compaled to negative control
which gave no zone around the growth of bactclia [33]. The
strain Radl gave phosphate solubiliZation index of 2.27 on
PVK and 2.5 on NBRIP medium. Strain Rad2 gave good
phosphate solubilization index resuit on NBRIP medium i.e.,
zone of 2.84 while on PVK nTediurn it gave 2.42. Strair.r Ros2

gave good phosphate solubilization index result on PVK
mediurn i.e., zone of 2.6 rvas observed, n,hile on NBRIP
mccliun.r zone ol 2.23 was obscrvcd. Thc PSB stlain isolated
fl'on'r the safllower rl.rizosphere revealed phosphale

finclings u,erc grcatcr thun

r'r.'hcrc tlur isolates displar'.'Ll
ranged betrveen 3.33 ttr t.U.

lhcsa rcscllrchcrs' observatiorrs
phrrspllrti solLrbilization indcr

Plate 3 Qualitative estlmatlon of Phosphate Solubilization index

of selected RlrizospirerLc sr-llates

Qt t a n tit a t i v e cs ti nla ti o n of 
' 
[) l t o.s: p h L t rt .S o l r r h i l i z i rt g ef.fi c i en cy

Quantitative cstinrafrou ol phosphate solubilizing
efliciency of selected tbur bacrelial isolltcs r.vas performe d b1

the metl-rod of Jachson ( 1973) and Ka ur ( l0 14) in tri - calciun.r

phosphate supplemented PKV bloth. i{esults represented rn

(Table 3) shorvcd phosphatc sohrbjlizatron activit) \v.r\

incrcascd up -to day scr cn of iniLrbrtion and maxilnul)r
solr-rbilization r.l,as obsen'eil on clal sevcn of incubation in

rlost of the isolates. Afler seven dav. it startccl to decrease

Out of these 4 selcctecl bacterial isolales. two bactcrial
isolates, SMD 38 ancl SNID.10 shorvcd maximum P

solubilization in l'l(V brolh sLipplcnr.nlrd wlth tri - calciunr
phosphate.

An extensive lallgc of tnicloorqanisms that carr

solubilize various tbrm ol soil bourrri lllrosphorous have been

reported by [36] and Ii0] arrti anrot:g thelrt^ trrost protnrLierrt

are Baci/ltLs spp. and PseLtl()tttottLt.\' .il.).

When our results u'crc conrpurccl u'ith results ol [20].
where the phosphate solubrlizrng biLclct.rii PSB - 86, PSB

88, PSB - P3, PSts _ P7. PSts P9. PSts. S1, PSB 52.
PSB 58, PSB S1:1, Pstl Sl-:. P:ts Mlvll0, PSB

MMII, PSts - N{M16. PSB SM.l. I'SL] SM5, PSB SM9.
PSB _ SM1O, PSB - SF12. PSB S};]5. PSB SFI6, PSB
1, PSB _ 3, PSB , 4, PSB ,5, J'SI] b, PSB 7, PSB 8

PSB - 9, PSB - 10, PSB - tl, PSB 12, and PSB - 13

shoived uraxirlnu.t phosplrrrte solLrb liz:itiLrn on day tlve ol'
incubation in PKV broLh siipplenrentcrl \\ith trj - calciurtL

phosphate, as 163, 13,221. 180, 114. l9:1, 290, 121, 166, 146.
182, 188, 171, 163, 291. r28, 10,226.285, 139, 365,422.
296,429,401, .110, 398. 330. 113. 199. 415 and 413 pg/rnl
rcspcctively. While oLu phosphate :,rlLrbilizing bacteria.

RRRl8, SMD36, Sl\lDlE rrrrrl S\'1 l) {0. shown mrxitntttrr
soiLrbilization ol insolLrblc phoslrlratt i)r',\ rded in PKV broth

on clay seven as.409..1()0. l-+-l arttl -1: I rcspectrvcly [20].
ALI the seven tsolatcs lbr clLtartlttrtir'e solubilizatron irr

solubilization index langed between 2.32 and 21.08 afier 6 liquid mediun.r. Ihe highes{ l's,rlL,brltzrt.tg activity was

$ Patioeu sp. Potl i956 mg l. '), rvhile. the lorvest

28 rng L-r) rvas ibund in Ettrerobac:ter. sp. Tom2
incubation 134].

, 
",, 

0,, I"tiggffi$ ;:J lif if; :, 1ii I I J: : i.i"\.!arly, [33] clrccl<ecl thrcc phosplrate sol{lrzing
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336strains for P estimation and were compared *,tt., tt.,. control.

:"'li': *?"0i-r3Y,.-sll1i..,r1.^,1, Nenin ..a*- i.e, e66 stg

isolates fiour rhizosphcr.ic soil oi'irrt.lloivcr [34] Tlrr,

::l]::::]il,::, 
or,.?t-*I.. ir pioitr-roecr br Llrcsc rsotares rangcdrnl-r while in pVK-medium 126.3 pg mt-r *.. 

";j;;;#"ril:mosrt promising results were observed by strain Rad2 in
llRjP medium i.e., i163.1 pg ml-r *f.if.'i, pVr< medium347'4 pg ml-r was observed. strain nosi gave varues 955.6and 648.3 pg ml-r in NBRip meciiuni 

",iJ 
pvf r.neclium,respectively. The phosphate solubilization ettrciency six

bctween 90.9, and 168 5 nrg t,.r in I, i,,lutitir.lloi';;;ri;
The strain Acinetobactet. sp. RCOzl sltorvecl the highesr I,solubilization among the sl,,irrs. \vhc. oLrr obscrvations wer-c
cor-rrpared with that oi'f2,_.1:l I ()Lrr_ l.,rclr.g rvere thr better. bur
t.he tlli]1nqs o1'[26] *ilt l,.rtrtt,,:tt,p I,.rL't 1956 mg L r), arruthat of [33] rl.,ith str.ain l{os.) 11,.;g.-1 1,,r r,,l , io. t.,,.1. thal us

Table 3 
l selecteil bricre'ral ls(,i.,rcs*]fl,,j::.'. :* oiy soruEr. p l !;i:;_ r; i,-,, s.,,,r"L oisolates rs mt ;#|"'' 

t' t 
fl"t:Jio't 

e' Jar, Sulr,blc l' I t' .lrisolrbl. p

-

Hl it '' 150"' "io'l399SMD 36
SMD 38
SMD 40

J/O
369
372

391
389
393

400
441
111lLt

r39
i73
.i6-s

355
303

354
3.+5

Identification of phosphate Soltrbilizing Bacteria
l6S rRNA sequencing 

_ 
and phylogenetic analysis

:1..T1f,:. 
d RRR I 8 as Sj o r o I o c lo b a c i I I u.s t i n, i io, r, i r w RRR 1 8,SMD36 as Sporolactobacillus laevolacticusifr4O:0, SMD3g

as Sporolactobacillus laeyolacticus SMD3g ,rr,i SMD +O u,Sporolactobacillus laevolacricus SMD40. .ih; l6S rRNA
s.equence has been deposited in cenba,k of National center
tb^r'- Biotechnology Information (NCB i), U. S. Naiionat Libraryof Medicine 8600 Rockville pike, Bethesda l,lO, ZOSS+ USalvith accession no. MT276g96 for Spot.cttactobaciltu.r
l.aevolacticus RRR1g, MT27950g to, ipor)Urtobacillu.r
laevol.acticus SMD36, MNg53532 fo, ipoi,itorrobacillu.s
laevolacticus SMD38 and Mlrtrg535I n, iporotactobactllus
laevolactictrs SMD40

CONCLUSIONS

_.^,--,I,i:^l-rli!"1 :tudy. is vefting for phosphate solubilizing
uacrerla nom the rhrzosphere niches ofdifferent healthy planti

srrch as Jowar, gram, soylr bcan etc. .{ntong these strarns.
Sp o ro l actob ac i l l tts l cr e vo l ur:ri.rr.i R R R I S. 51,i, o t or roil' r'. it t,i.,Ittevolocticu.s SIVID36,gprtr.olrtctr,l.tuti//tts laevolacticu.s
sMD38 and spororac'lobac'rrrrr.s ruetttru, /i.tr.t sMD10 showcci
high performanoe in phospharc solLrirrlization. .l.his 

g.,tup ot.rhizospheric bacteria was tlrstlv r.ccLrgrrizerl and recorded as
phosphate 

_ 
solubilizirg lr.rcic,lr,r i,irrlre r. rnoleculat. iL.rlDrochenlcar stLrdres ,l trrrse bactcr-irL ri rri provrde efticienr

ways fbr incorpo.atrng rrrcse srr.airis into biofer-tilizers lc)pro,o_te imp'oved yield or iiqi-rl.rrr'r rc cr-ops and sustainabrc
agriculture.
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