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ABSTRACT

Soil sarnples frem rhizospheric niches of Tur, Soya bean, Neem, Gram, Jowar and Bavanchya wers collectad in sterile
polythene bags and brought to the laboratary. All the rhizosgheric soil samples were tested for phasphate sabubifizing
hactara on Pikpyskaya agar by Serial Dilution Method. Among the soil samples tested, thizospheric niches frem the
Soya bean displayed highest phosphate solubilizing bactera, 114 than the gther rhizespheric soil sample vested, The
rhizospharic niches of Tur, Neem and Bavanchya demonstrated 47, 07, and 02 phosphate salubilizing bacteria, Among
all the 170 phosphate solubiliting bacteria isolated from different rhinspherlc niches, four isolates, SMD18, SMD38,
SAADEE and SMOU0 wern found gualitatively produce more than 3 mm zone of sodubilizaticn on Pikowikaya's agar
plates after 9 days incubation. Among the 4 bacterial Sofates, T bacterial jsolates, namaly 56D 38 and 5p10 40 when
quantitatively enalysed, showed maximurn F solubifization an 7% day as 444 gl and 421 pgdmi respactively in PRV
broth supplemented with tri — calclum phosphate. While in comparison to these isolates, ARR1S and SMD3E (solates
shown less phosphate solubdization as 409 and 400 respactivaly, when guantitatively analysed By 165 rRNA
spguencing and Phylogenetic analysis (dentified RRR1E as Sporalactobaclivs foeeniocricus RER1E,. SMD3IE &5
Spovalactobacilus locvalocticus SMD36, SMD3E as Sporcioctobacilius Ipevpioplicus  SKD3E and S0 40 &s
Sporoloctobacillus leevalesticus SMDAD.

Key wards; '[-?.hi-.uﬁpherj.:-s.:.jL. Pikovskaya agar, Phosphate solubilizing Bacter

Phosphorous being one of the mugor growth-limitang
macrontrients required for proper plant growih, particularly
in trogical arens, due to s low availability in the sail [1-I].
Saluble Plesphorous plays an important role in virually all
major metabalic processes in plants including phatosynthesis,
energy  Iransfer, signal  tramsduction,  mocremeleculr
binsynthesis, and respiration [3]. Phosphorous also needed for
the development of reats, strengthening the stalks and stems,
formation of flowers and seeds, crop maturity and quality of
crop, energy produchion, storage and transfer reactions, root
growth, cell division and enlargement, N fixation in legumes,
pesigtance 1o plant diseases [4], mansformation of suges o
starch, nnd ransporting of the genetic s [5].

Although Phesphesous s abundant i soils m both
inorganic and organic forms, it is the second meost important
macrenutrient required by the plants, next to nitrogen as it &
in an unviilable form for soor uptake, The availability of
soluble forms of Phosphorows for plants in the soils is limited
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becsuse of it fixation s imspluble phosphofes of oo,
aluminum, and calciom in the soil |of. Soil Phospherous
dwnamics is, choracterizsl by p|1:,-.1:..-.u.-hr.1'nical I:il:Irpliuu-
desorption) and  bielogical  (immahilizahon-mineraiization]
processes.

S0, W0 cope up the requirement of Phosphorous.
traditionaily the sail phosphorus detieiency i addressed by the
application of phesphons ferilisers. However, the mdgisrity uf
the applied fertilizer phosphones 15 not aviikable 1w plants andl
the addition of morganic lertlisers m oxcess of fhe ameunt
thit is commanly emploved to overcome this effect can kzad
|'_\-|-|-_-il|-.||.|-||-|-bﬁ|-|_1u1 FFDIIII."I'l'I"\- such s, Fr|||_'||q,|“ Hier caniamaanion
waterway eutrophication and soil ey depletion, Large
arseunt of P applisd as fertiloer entees 1 the 01l as immsake
pisols through precipration reaction wib highly resstive Al
and Fe™ in acidic, and Co™ In ealeargons aF normal seils [7].
If 4% thercfore of arenl pntcrest W mvestgale manageneenl
strategics that can improve phosphosus fetilization efficiency,
ineresse crop yields and reduge envissnmenial  pellutson
caused by phaspharous e from the soil

Syl mcroorganisms enlance plimi nutreel aegulsne
through a wide range of hilogical provesses including the
rarsformation of insduble soil putnents. =eme are l.'-ﬂ|1=ﬂ=l|.1-' s
salubilizing and mineralizing inselable seil phosphoroas For
growth of plants, Apant from chentical fenilizution
kil M-solubilization and mineralizatson is the only
5! wiy-1o inerease piant ailabie phospharaus. [n the
S hvironment mumenogs microoranisims in the ol woed

gre elfecuvy ol meleasing |.-Inmnh|iru-ﬁ I'H:-IITHlI.DI-II
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soil phosphorus through solubilizarion and minernlization [4].
This group of microarganisms are referred fo as Phaspharus
Solubilizing Microorganisma (PSM), Many species of sodl
fungi and bacteria enn solubilize phosphons e wirs and some
of them can mobilize Phesphorus i plants. PSM increnses the
Dkoavailability of soil inseluble phosphorue for plant use 9
They solubilize inspluble inorganic {mineral) phosphorus and
mineralize msoluble organic phosphors,

Applicatioy,  of phosphate-solubilizing  bacterin
Increases soil fartility due o thejr ability to convert insoluble
P w soluble P hy releasing organic acids, chelation and ion
exchange [10], Soil bocteria tha hive been repomed 1o
mabilize poordy availahle phasphorus via solubilizaticn and
minetudization inglude Prewdamponay . Agrabacterium spo
and Haciliug civoylans [1L]. Ciher phosphonss solubi lizeieg and
mineralizing bacteria include various sirains of Assintureray
{13]. Becitfes [13-14), Burkfolderia [15), Enterobacter,

Erwinin [16], Kushoeria [9], Poemitacillur [17], Rhizerdriym
|18], Rhedococcus, ervatia, Bradyehizabiienr, Sulmaneifs,
Sinamonaz, and Thiobacifls [14] The presen Vst gation
witro velting for  Phosphate

mainly  Ffocuses on iy im

Solubilizing Bacteria from thizosphieric niches of different
healchy plants, (i) quabtative and Hutialive estimation of
the phesphats solubilizing efficiency.

MATERIALS AND METHODS

Chemieals

The chemicals pead during the study were HCquired
from M/S Hismedia, Mumbai, Glaxo Led., Mumbai, Sigrna
Aldeich, USA.  Analyticel Guaranieed {ARGR)  prade
chemseals and double glass-distillod wilter wias wsed

Caflecion oy Ehizosahviee i fes ao s

Sl samples triin the thizasphiceic niches af healihy
plints vie' Tur, Sova bean, Noen lowar, * Cirumy zndl
Bavanchya were collecicd ear the Mo Cry (Plabe ) Fisp
this purpose, the plancy were Uprocted curedully, shoots. ware
cut off and roots along with Hizosphere soils were brought o
the: lshoratery in starile Podvihene bags. (Che sojl smples were
procesied immedistely  for the molation of  Phosphate
selubilizing bactarn

Plate I Collection af soll sample fram different Bhizodpharie niches of glants

feodation af Phosphate Sofubii izing Bacteria (P58
Phosphate Solubi jzing Bacteria (PSB) was fsolate
fram the rhizospharic 5 by difution place toch ,..-'
using  Pikevskays® [19] contuining tri e
phisphate (TCP) | '

One gram each of ihe soil sample wits rangferred 1 4
Ese dilution blank under aseptic conditions. gnd serial
P'I':'Tq Lmade. Approprisie soil dilikions were plated on

TN g medinm by spread plogs wd

s ™ s m ow &
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mne of clearance {Pikovekay="s medium) around them were
counted #s P - Solubilizers. All the bacterizl colonies
exhibiting halo zomes were selected, tentatively  named.
purified amd maintnined on rorient aear slases for Puriher
studics

Extimation of Phospivate Salduilization Effciency

The phosplate  solobilization  efficiensy  of  the
phcsphate saluhilising baderia was assessed by gualiatively
aml guantiatively,

Clulitative axtimation of Fhosphate Solubdlization efficiancy

Far qualitalive assessment of Phesphate solubilization
efficiency, pure cultures of phosphate solubalizing bactena
were spot inoculated on the plaies containing Plkovskaya's
apar [20] The plates were incubated & 2821°C and halo 2o
arpund eolonies were recorded al regular interval up 1o 10
duva, The phosphate solubilizing abilities of he isolates 10
solabilize TCP o Pikovakaya's agar media were deterinined
it tenms of solubilizaton ndex (513, Phosphale solehlizsnon
mdey was cakoulatxd by measaning the colony diamelar angd
the halo one dimmeter ik he lollawing formula ol |2 |

{Colony dipmeter + Helo zene
digmeter )
Colony dinmeter

Phosphite Solubilization
Inden (510 =

Chvamiiterive esimaniion of Phasphate Salebifizing efficency

The quuntitntive assessment oF solubitized Phosphate
by bactenal isolates wes done by Chlommalybhe Acid
Mieshodd [25]

Cieivrpmadpbaie acid Method

The phasphate solubilzmg activity of the selected
bacierial isolaes was determined ” guaniiiadively i 1iqui-;l
medmm by following Chloromoltybdic Acid MWethod [20, 22
{Jackson §973, Fawr 2014}

Chilaramalpbaic Acid

L5 gm Ammoniam maolybdate was dissolved in aboeut
200 el of digtilled water, fileered and then 400 ml af 10 W HCL
wits added slowly with mapid stisring, Violume was made 10
100 mi with distilled water and ssored in amber glass bedtle,

Chisrasrannans acld
Stk vofatican
SnCly IH0 10 #m
Con. HCI 23.0ml
SnClz crystals weee dissolved in Con, HCL and solution
was kept in glass bodtle under aitight stopper,

Wekaeg solufion
Fresh worksng solitbon weas prepared by adcing 140 ml
il flee abhowe solution o 1320 md of chacg ed water,

Chaaetiintive aesessmenl P Sodebilization by Chloramolypdaic
ol gy

Pl PAEIETE DR 1
srscmcedmeirene (3 8 gind s s _,-w'l.l_-.u v ..-.l.-'J.'l.'.-' Firyr Dedderia Was

aseptically trarsferred 10 100 mi PRV broth contlning 290 mi’
conicnd - flask, The fasks weie incuhated 20FC om T
AR Sl
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supematant wag teansfered o 50 ml ovolumene fask. This
was fellowed by additien of 100 ml Chisromolybdic acid
The content of the fask was diluted b 4000 ml with distilled
woier. Then | ml of Chicrosinmeus doid was aldded. At
mixing, e volome was made up o 300 mi with distilled
water. The blee colour inbemsiny of the seluton was messured
at 00 am. The seluble P owas estinuited from stasdard cuive
of POy (100 ppm) drawn against O 1) 5060 nm,

Sdvntificanion of ."‘J'r.-.l.-._ru'.-\-:r.'r' verifisarey ddferia

The efficient Phospline solubiliciog baceerns obiined
from qualiative and quaniioiyve assssmen) was ddentified
Manuwal o Scdemalic Bacteniolog
CLoEd) by using culiural i vl eharsseristics o
well ag 16a rRNA sequetcang. s ENA seguencing ol
catmee was camied oul st Arharhar Bescarch Instimse (ARL
Pume, Mahargshira,

al.'q.'v::-rl.‘:ing Lix E\f‘l:_"ﬁ:r L

RESULTS AND DISCUSSION
Maturl solsbifizntion of m=oluble phosphotes 15 an
|mp-:|ﬂu:1: activity  desplovied h'. differan  micraorganisms
||1|:l|,|.n.|ng kaoth bacieria sl I.||g| known a8 phospiah
solubilizing microorgaisims (TSN, Bacieria are the principal
microorganisms thas sobulafize mingra) phosphate in nature, s
cinpared  w  other  micreorganisms |23), Fhosphat
solubilizng bacterin (PSH) play  an  wmporiang ol w
hlug_-:isq:'h-.-rl:u.:.'u] i.II"II.IhFEII\.II'l.I'\. -\.'_'.l.|'l-g il btk ferrestrial - and
A UEE 2N Varondmnens | 4 |

Dsodadion of Phosphade Sobelal g Sacierne (P58)

In prescnt cessach, |70 phosphaic solubilizng bacten
were dsolated from daffercnt dneospherne meles of healihy
|'||.:|n|: by us.'irlg serial dilution method on Ff.ln--.-:el-:::ag.-u:‘s (PEY
agar plates (Flage 2. U of 170, |19 piospliate selubilizing
bacteria (PSE) were isolaied on PikoraKava Agar from ghe
Sowu hean rhl..':l:Ih|:I|'.L'I e eelves, by msing dalutisn lechimige
which were far grealer than the odha ihzosphene neclics
5?-I11§Il=. ‘-:i-i:ﬂ'li|-'I:|'|'r-.'r trom the rhizospiienc niches of Tus, Meem
i B||'|.'nn|:|.'|:,'n 47 07, andd OF F-l'l-:lhrﬂL‘tl-\.'- .-:-.l'.'l.l.hlll?:ir:g sl
ware iselaled respectively [ Toble [) While from rhaeasphenc
wiches of Jowar and Ceram, te phosphate sobubilizng bactesia
were |selated. Use of Pikaovskayas saar medium for isolation
of Fhasphate Solubilizing Bacieria (P5H) was o simple sy 10
detect PSR through Bonmelnm of Ll
i:n||1nir|m;.: tn — cideaem phcsphlite o= a sole Phosphorous
sovrce [22] Theze rhixs sr.||'.|.'|.'.|. iolales weps tantalive |_-.
named as SIF [ b 558D 170

The ability of microorganmisms L solubilwe inseloble
phosphates in sail ond making ot gvpilable o plant as sHuble

FONG il g ki

phosphate 15 well known focr (257 Fhosphate solublrens
MiCToorEaniams inziudies weverl [actera. Fungi
Actiromyeetes, Yeast omd Uyanobacieiu | M), The phosphate
solubilizing . microorgansms con be cselited from dafferen
sourees swehoas sl [27], 'Ilmlcplwrc 28], ool nodules [29]

carnpast [ 307, and reck phasph ale

L
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reater in the potato sample i e, seven, Potl, PocZ, Pot3, Pod, solubilizing bacters from rhizospheric sail of zaffiowe
PotS, Pat6, and Pot?, compared 1o the tomato sample ie. twe,  esploned by [34] and isolated six ellicien: PSB smins such
Teml and Tom2 [32]. Where soil from rhizosphere of  RCDI, ROC02; ROO3, ROO4, ROOS, and ROCO6 which belongs
vegetnbles used for isolation of PSE and solated three straing 1o the geern Peeudomonus, Sinorizobum, whaE oo,
Radl, Rad? Ros? with high efficiency {33]. The Phosphate Acinrtobactor and Enterobaciey,

Tabke | [solated PSB from dlifferent thizospheric niches with their Phosphate sxlubilization index

: . Phasphaig : . Prasphane . o Phosphate z - I"hesiphase : . Phesphae
“"gjf.ﬂ.':_f"“ Selubibizaiion ”;‘m"‘ Solubilization “";‘:ILF'L;"" Sidubalization "“{:ﬂ“ffl':"‘ el "‘*I':ﬂ:“* Solubfizasio
Imdey Indes = Index Inclex i Irwley
Sl | | SMI 35 2 Sh 65 1 Sl J03 il s 137 i
EMiD 2 z SMD 36 5 AMD T z SMD (i I LMD |58 i
BMD 3 2 EMD 37 5 ShiD 71 2 M0 102 il SMD 119 I
SMD 4 I MDD 38 4 SMD 72 2 BRI i 2 ST | i i
M I ALk 3 4 ShD 73 2 MDD 107 i shila 141 0
SMD & 5 SN A 5 EMD 74 z AN TR e MO 142 i
SMD 7 I SMhD 41 4 SMD 75 i SMID |0 [ SMIDH 43 1l
shilr & I Bl az 2 S Th 2 SMD 1D il SMID |24 ]
EMD g 1 aMD 43 I sMD T | M1 3 ST 145 i
b 18 i BMD 44 2 SMDTx | M 11z F, L8N 14K 0
EMD 11 1 BMID a5 I Sh 7Y I SMD A1 i N 4T il
Gkl 2 2 M 45 | S R0 I EMD114 I R TREET 0
Sh |3 2 EMD 47 I SMD R 2 BMD 103 i S8 139 &
EMD 14 2 SMD 48 I ShI 82 1 SM s 2 S LA il
Shirh 15 3 SMD 49 1 SMD 23 | aMD 117 ] MDD i5) {
EMD 18 4 SnD 30 2 S R4 1 S 1A il =il |53 |
SMD 17 | EMD 5] 1 EMD &S 2 EMD 119 I SMID 153 1
BREIR 5 SMD 52 I SMD ER ) SMD 120 2 SMD |54 [
ShiD 19 4 EMD 53 4 SMDHT 2 SMD 121 3 SMADr [ 55 1
Skl 2 4 Shil 54 ] M &R | SMD 122 P Y0 |56 |
Sk 2 i Sl 55 I Shily B 2 A 173 F S 157 i
SMD 22 5 SMD 54 1 SMD 4 ] SMD [ 24 ] ALy |58 2
BMD 23 I SMD 57 4 LMD ag i SMIr 123 I A 150 2
SMD 24 I EMD 58 I S0 &2 ! BMD 126 i S0 160 2
SMD 25 I SMD 549 | SMD 93 3 EMD |29 i ST 16 [
SMD 26 4 SMD &0 2 ML 4 | SMD 12x 3 aMi |62 2
EMD 27 2 EMID i 2 ShD 45 I SMD |20 2 SNITE 3 2
EMD 28 5 SMD 62 | EMD 96 1 SMD 130 I LMD 164 I
MDD 29 4 ShD 63 2 ShMD 67 4 il 131 | Al 1ed 2
AMD 0 5 SMID 64 r S0 ug 1 SMID 132 I SN | as 2
Shdrx 3| 4 SMD G 2 S99 | SMD 113 F aMD 167 v
SMD 32 1 EMD 68 2 S 100 | SMI 34 2 SMEE [ 6E |
SMD 33 4 SMD &7 2 sadD L [ EMD |38 i LRI |69 2
_SMD 34 4 SMD 6E I SMD a2 2 SMD 130 il SMDIT a0
Tuble 2 Qualittive estimarion o Phosphate Solubilization Index of selected Rhirosphoric isplatis after & days ef incubation
Rhizospheric  Diameter af Colony + Halo  Diarmster of Colony Driameter Halo wore Phasphate
lsolates 2t (mim) {mm) (mm} Sulubilization lndex
RERIE Q | 7 4.4
SV 368 i 3 ki il
AhEE 1 2 b} 1]
SMD4p 10 i X 5.0

In present study, soil from thizospheric niches of soya  Ewiarion af Phephate Solubilizotion o fficiene
bean displayed greater amount of phosphate golubitizing I'he phosphate sobuhilbation off iwncy al the bacteriy|
bacteris an Pikovskays's agar plase. Out of 170 haciernal isolates wos asaessed by qualinlivery il guantpmtively.
isolotes, only 9 boctecial isolates designated ax SMDé.

RRRIE, SMD22, SMD2R, 5 MD30, SMD36, SMD37, SMDas Puatitanve extimation of Flrogpiate Solvbizarion efficiency

and SMIMO displayed greater efficacy of solubilizing the Dualitative  assessment of  seleciad phosphite
phosphate provided in the medium, Al these finding supports snfubilizing bacterial fsolites was compleled by the meshod of

the Fact that thizesphieric soil would he frent sonice for [35] and [2] revealed vanotions i phosphane: solubilizatien
istlution of phoap elpbilizing bucteria and also rv:'r'l:nl,,ill . In totol of 170 phosphme solubilizing bacieriu!
that greater . { PSH were isolared  from /8 ,_r"""'"F_H"' e different niches, 4 isolies. RRRIS, ‘:ﬂ-i[ilﬁ- }
rhizoapheric g benn which far better than that £& 1’“‘&*‘* SMD4 were fournd to show fare mare than' 5

32,33, J"H',-.. o n NN RT? . Bl o " 2 mam R omeg

3

L ml L R
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mcubation (Plale 3} The Phosphate solubilization activity of
these isplnies of PRV sgar plates was ranged bebwesn 3.33 io
500 (Tahke 21, 169 phosphate solubilizing bactenia olaied
from  different  rvhizospheric  niches  mevealed  phosphaie
siplobilization mdex in range between 1 3610 3,17 [10],

Flate € Isolatien of Phosphate Selubdizing Bactoria (P58} with
tlear hiale sane on Pikowvakaya's agar plate by Ddution Technigue

Similar types of observatiens were also recorded ly
[32] where each of the seven isolies from peato and Dw
isolaies from  wmawe  shown  variation  in phosphae
sofubilization indes, The largest clearing sone, created by
Panteea gp. Mot 1, had o solubilization index of 1.5 Pantaea
sp. Pod 5 had smaller index of 1.2, The iomato thizospheric
isolates had significantly smaller indexes compared o Potl,
Phosphate solubilization potential by observing clear zones
around the bacterial colony as compared o negative corlsol
which gave no zone amowisl the growth of bactera [33] The
strn Badl gave phosphate solubilization index of 227 oa
VK end 1.5 on MBRIP medium, Strain Red2 gove good
phosphote solubilization index result on NBRIF mediam e,
ote of 184 while an PVE. mediam it pave 2.42° Strain Rosl
gave pond phosphate solubilization index resalt on PYK
msedium ie, zone of 26 was obssrved, while on NBRIP
rsedhioorn pone ol 2225 was observied. The PSR stram ssglased
from  the  safflower  rhooogphere  revealed  phospha
sinlubile=abion isdex mnuu:l between 237 anad 4.08 after & d
insuhadion [34]. .

When glpq d ‘pur findings uboul the p ..n
sohubilee of iselaies with that of [20, 37554

findings were preater than these researchers” obséreations
where our isolates displaved phosphote eolubilization indes
ringed between 3,553 10 5.0

Plare 3 Qualfative essimation of Phasphate Solubllization index
&f iglectod Rhizdsphernic solates

Chraniiatve prtimation af Feosphaie Salihibizing efficency

Cuontitative  estimation of  phesphote sohstlizing
efficiency of selected four bactennl [solues was pertormed by
the method of Jackson ¢1973) and Kaur (2014] inm - calem
phosphate supplemented PRV broah, Besulis represented o
{Table 3) showsed phosphare solubilization petivity  was
inereased wp .o day seven of incubation and  maximam
solubafizston was ohserved s day sever of ncabatien in
most of the isolates Aller seven dor, o strted w0 dectense
Out of these 4 selected batternl  isolntes, fwo hactenal
isolies, SKD AR and SMID 4 shevwed  masomum §F
solubilization m PEV broth supplemsnted wath tri
phosphate

AN extensive range of microorpamsms  hat  can
solubilize waous form of soil boumd plasphacogs have been
repirted by [3%] and [10] anid among them, mast prominent
are Haciile 3o and Psvadiionas g )

When cur results were compared with results al’ [20].
where the phosphate solubilizng bocwerin PSB — BB, PSB
BE, I'SB — P3; P5H - FI. P5B - M PSH - 51, PSB < B2,
F5B — 58, P58 — 514, PaB-— 513, PsB - Mbili PSB
MMIE, PSE— MMIA, PSE - S0 PSE - SMA, PSBE - SM9,
P3E - SMI0, PEB—5F12, 58 - 5F15; PSB - 5Fl4, PSB -
1, P58 = 3, PSB -, 4, PSB - & ISH - 6, PRB - 7, PER - 4,
PSE - 9, P3E - 1, PsE 11, I5E 12, and PSB - 13
showesd mmcimiwm phl_'rc'ph:l't' solnhilizetian on I.‘IH}' fiva 0l

caleinm

incubation in PEKY broth sopplemestied with mio— cafcoem
plesphate, as 163, T3, 220, 180, 144, 19428, 121, 166, 144
P2, LRS, 170, 163, 291, 326, Ty 224, 285, 13%, 365, 421,

o0, 420 400, 410, A58, 330 113, 199, 415 ond 413 pgimi
respeetively, Winle cur phosphale  solubilizging  bacteria;
BRRLE, SMDI6, SMOGH amd SMIT A0 chowil masimam
solubilization of insaluble phosphoie provided i PEY brath
ot fEy sevan as. 400, A 4 and 421 respechivily | Hi
Al o seven iscloles (or gquantioorive selabilizatian
P I_ﬁmﬂ miediwm, The highest F sdubiining activily was
CMN Pogioes sp. Pot] (356 mg L), while the lowes)
“IER myg L'y was found in Ewerobeotertsp, Toml
5 " |:1.r|=.'.I |"|3| chiscked tlirec p|-;:-*:p|"u[|‘.‘ Sl:lil.l.'qlﬂlzll'lh

Y
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strudns for P estimation and were compared with the coniral,
Struin Radl gave good results in NBRIF medium fe., 966 py
ml while in PVK medium 1263 Mg ml" wag observed. The
ME] prrmising results were abserved by strain Rad2 in
NBRIP medivm e, 1163.] Mg ml” while in PYE medium
3474 g ml! was observed. Stradn Fosl gave valugs 9556
and 5483 pg ml” in NBRIF medium and PVE mediem,

336
isolates feam  rthizespheric soil o afflower [34], The
cancenirations of soluble P praduced by these wolates ronged
between 909 and 1655 mg 1 [ P sofibilization mediem

The sirain Acineighacte ip. RCO4 showed the highest p
solubilization among the stiuins. When oug elEervations were
comparcd with thar of [20-34] Cwr tinding were far bewer bui
the findings Of [26) with Fariows sp Pl 1956 mg L', any

respeitively, The phosphate solubilization effbciency six  that of [33] with st Ro<? (oo S5 g mal ! Far better iharn s
Table 3 Quantitative estinuation of phosphate solubilization sctivity of sedected buactenial isulates
Rhizospheric 1% day Saluble P 3 day Spluble P T duy Saluble 99 day Soluble P | 1™day Selshle P
isnlates g/l pg/ml P pe'mi plgtin| _kg/ml
RRR |8 IG5 186 49 19 355
SMD 36 376 397 400 339 303
SN 38 369 Jmo RES 173 354
SMD 40 am 343 411 165 - 345 -

fdensification of Phasphare Im!'uM.".':a'r:g Hrcieria

65 rRNA sequencing  aiwd Phylogenctic  analysis
identificd RRR1S a5 Sporolacrobaciilus fievolacticas BRRE,
SMD36 as Sporelactobacilius faeveiaenos D36, SMDIE
a5 Sparalactebecills Jaevelactions SMD38 and SMD A0 ax
Sporslaciohacillus laevalacricis SMDap, The 165 rRNA
sequence has been deposited in Genbank of Nationu| Center
for Biotechnology Information (MCBI}, LS, Mational Libeary
of Medicine 8600 Rockville Pike, Bothesda M, 20894 UisA
With  secession no. MT276896  for Serraldciobaeiig
laevalacticus RRRIB, MT279508 for Sooradacipbaciilus
leevolacticns SMD3S, MNAS351Z  for Speroltactohostiioe
taevolacticis BMDAE and MNES353] for Sporedaciobacifius
feevislgoiicar SMOW).

CONCLUSIONS

The present study is veuting for phosphate solubilizing
bacteria from the chizosphers niches of differens heafiy plants

such a8 Jowdr, gram, sovi bean eic Among these strains,
Sparalactobeeitles loevalacticns RER 1S, Sporoleetmbaciiin
faevelaciicus  SMD34 Wporwlaciobecifles  laevoldection
SMDIE and Sporalectohacitio faevebae e EMDAE0 showed
high performance in phasphais solubilizaion, This #roup
thizospherse bacterla was fissily recugnieed and recarded as
phesphate solubilzing  baciers  Farther molecslir  amy
biochemical studies of these hactoria will pravige efficien
wiys for Incomorating these strains iate biofertilizers 1o
promate impraved yield of aerosemic vrops and sussninable
agriculiure.
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