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Abstract

In present studr,. soil samples liom rhizospher ic niclres ol"l rrr 1,.('cr1ctnir..r ttti{ti1). Sor lib.'tr't

(Gl.vcine irn-r). Neem (Azedirachta tnclicct')- ancl Bar acbi \l',toruiLct cc,rylLlrtlrd) w'ere collc'ctecl

and brought to the laboratorl', A11 rllzospher ic st.,i1 slimples \\ e re SCI ir,necl lcr pho:.1-rltrrte

solubilizing bacteria on Pikovskaya agar b-v serial clilution n-rethoci Auong the soil sanrples

screened, rhizospheric niches fior-n the So1 abcan shorred hishest pl.roslthatc solLrbilizirrg brctt'r 
'a.

ll.+ than the other rhrzospheric sorl samples'[hc ihizosplrerrc nrches t-,1'Ttrr. Necrtt rut,-i []rtrechi

shoued 41 .01 . and ()2 phosphale solubiiiz-rng lrlcterr.t. lqlspei:tttelr ,()Lrt t,['!i tlt i ,rtr I) 1.r,,|llrle

solubilizing rhizospheric bacteria. SMD6. SN,lD22 SNIIJ-13 antl 5\iD,l( llreseiricil hrr,lr.'sl

phosphate solubilization inder on Pikovsliar a Agat

Key Word: Rhrzospheric Soi1. Pikor slirr a ,{g:rr. J)hospitatc StrlLrbilrzirg llncltrrl

1.0 Introductiorr

Phosphorus is an essential macronutlient l'tir grou ih artcl cler rrlo1.ttt.tanl o1' pllrnLs rttr lli 
"til

in important metabolic pathwarvs like photosvnthesis. biologroal oric[atron. nutrient ttplalie rtnd

ce1l division (Illmer ancl Schinner 1992.Guptn ct tri. 2tt l2). Worlcluicle si,rls are sitilIletrr.'r'L-'Ll

nith inorganic P as chemical lertrlizers to sLrllport crop ptoducliotr. bu1 repcraled use o1-1et'l ilrt rls

deteriorates sorl qualitr' (Tervan et al .2it.141 l'r0-'ent scenilllo ts sittl'Lrrlg totr:ittl: 't rlr!,ia

sr"rstainable agriculture b1' usrng Phosphale Solubrlrzrlrg []rclet ia,

Natura1solubilizationolmineralpht,s1llllitest:.1tlittll]tllitillil-tj.il:}t:iS]l.:]\,ili.,lt.,cl

dil'ferent microorganisms. knon,n as phosphale soir-rbrlizing t.t.ttcroot'gitttisrn.r (l)SN4) Elllcterrl rre

the predominanl microorganistns that solLrbili"-e lrtillct :Ll 1-'hc's1lhl'i-' r.l lri i'l'' 'l' --t i l1 'l 't lL

other microorganisms (Yin, 1988, Paul and Sinha.2(tl7) PhosphaLe solubrlizing bacterLa iPS13)
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pia)r an importantrole in biogeochemical phosphorLrs clclirrg jn both 1e'rlestrial encl aclLretic

en\iironments (Das et crl.,2OO7) Application ol plto-s1thltlr'solLtbili.,ing bxctdrril ittctt'rlse: ',rll

lertility due to their ability to convert insoluble i) 1o soltrllle l) ltr lelcltstilr or$ill ,.r lrcrrl-s.

clrelation and ron exchange (Omar, I998. NarLrla et (tl .21)\)\). \\'hitellir .l()()())

The present inr,estigation mainly focuses on the tsolation o1'hrgh Plrosllhate SoiLrbilizing

Bactena from rhizospheric niches of drlferent plan ts

2.0 Materials and Methods

2.1 Collection of Soil sample fronl llhizosphitric \icltes

Soil samples rvere collected from 1he rhiz-osyrheric niches o1'lbur crop planls ll: l-rtr

(Ca.lantts cajan), Sol,abeur (Gtltcine izar). Neenr (.4zeclrrcrchtcr in.li(Lt l. atld lln rtcl.tt i/)r, i.r ,,r

cor-vtifotia) gro\\n in the farmer fields. neal Punra cilr' For lhis pur?ose. the plarlls lc're

uprooted carefullr. shoots itere cut olTairtl rL)!)ts iil()rt -t r' i,lt tlrr,:i,;1 il,' ,'s.ii,, r'e .' li't i lLl .r 'li '

laboratory in pol1.'thene bags. The soil sanrples \\t're l)roc.ssetl intttreiliatelr lrrld slor.e(l il1 +-8 '(l

lor the isolation of Phosphate solubilizrrrg nrruruorS:rn srrl

2.2 Isolation of Phosphate Solubilizirtg lltcto'i:t (l'Sll) '

Phosphate Solubilizing Bacteria (PSB) uere isolalecl ltom lht, rhizi,sllller.ic s()rl s:lrrrl)les

bf,dilution plate technique using Piliorskava's medtr.tt'tl lPikolsl'rrrl l')J)i) .urlLr'trtrilrr'Lti-

calcium phosphate (TCP) (Gupta et ctl.,2012. I(aLrr. 2r)ll) Appropriate soil clilutrons \\!rre Ile1ed

on Pikovskaya's agar medium by spread plate techniqne artd irtctrbatecl rt 3o + I "(' lli l--l rlrrrs

The colorues forminghalo zone of clearance (Pi1'ovsliara's medir-rnl) lu'or-lllcl tltetr tt'el'e coLtnlecl

as P-soiubilizers. AII the bacterial colontes erhibrting hllo zotres \\ore s.lectLrcL. pLrr if ic'ti arttl

maintained on nutrient agar slants for fllrther sltrdies

2.3 Estimation of phosphate solubilization eflicierrcl'

Pure cultures oI phosphate solubilizrnp, blcLe rtr \\ cre si)oL iiloc,rlaLecL orl lii.' llllLes

containing Pikovskal'a's ntediunt The platcs tic t t,taLLir:tletl li lij: r(' 'tiltl l11 .rz'tl .' i. ').. lLl

colonies were recorded at regular intervals upto liJ drr's. The abrlLties ol- tlre rsolrted llhosplllLle

solubilizing baclerium to solubilize TCP on Pil,orsi.ava'stgar nlecl ia itlts (lctet.nlrti.tl irr 1:r ril: "l

solubilization index (SI). Phosphate solubiliz-ation incler tias calculltcclbv rlelsrrring Lhe colorr\

e.f t:rrc:tl and IiGC l,t,sted .ltitrrnrtl\- -zPi\RT-IIPecrRcwctycd lrl

g
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diameterandthehalozonediameterandthecolor-n c[ilrrrretef,LrsingthclbllolirrglirrmLrl:tol'E.t!-

Premono ct ol..t1996).

Phosphate Solubilization Index (SI) :

3.0 Result and Discussion

3.1 Isotation of Phosphate Solubitizing Itacteria (I'SB)

In present study. llzl phosphate solubrlizing bacterrl (PSB) l'ere isolatecl on I)iliorsliavt

Agar fromthe Soyabean rhtzospheric nicl.res. br Lr.irr,rclili,t ort lecl rtliil utl. rrllie il lete'llr i rC,ris'i

than the other rhizosphenc nrches samples Sirurl.trir. liul)i lhc rlltz-.1-spilette llteiles t,l- I Lit- 't-t,t

anc1 Baiachi 41 .07, and 02 phosphate solLtbiirzinq t,actt'tt:t irer e isllaiecl. :e,l).('l1\cl\ [ rt i'l'

prkovskaya's agar mediumfbr tsolation of Phosphatc SoiLrbilLzing Bacteria (PSBl riris ,'i srtnlllc

wav to detect PSB through lormation of halo zone on egar plale corrtaitlitlg trr-calcir-ttlr llhos!hlr1r'

as a sole Phosphorous source (Kaur. 20 l4). -fhest rlrizo.rpheric isllltLcs \\el i tellllllr\ il, rt-ttrr:.1

as SMD 1to SMD l7t).

These repofls supportthe lact lhat phosphlle solubrltzrrtg blcLeria cerl br'is,'l:lletl

lrom rhizospheric niches. In this stud--v, rhizospheric niches o1'Sor tbettn shou ed grcater arrrotrnL

of phosphate solubilizing bacteria. Kaur (20 1,-l) isolated l21l baclell tr as i,sollltc,l ,rtl

Pikovskaya's agar plate by serial ditution nrr'1ht)rl 0t Io -:cljltrliorls Ou1 o1" Lhese I270 b:icter ial

isolates oniy 169 bacteria isolates r.l,ere obserr ecl to bc lir r.:cl lr lta o zorte lLroLrld til(' !lr)li.)rrl.rs

The role of microorgalisms in solubilizrr-,g rrtsoltrble phosphales in soil lttrcl rlraf irl!- il

at,ailable to plant is ll,ell linolvn (l(undu antl (iaLrr.l'rir i l l'11\),'l-)11iltl':,,ll brli, I rl ltt.\rl l. 'i: 'l'

rnclude several bacteria. lung, actinomycetes. \'eilst oncl Cvanobacteria (Ge rretsrrl. l9-1ii- Barlili

ancl De1, 1982 a.1d lllmer and Schinner 1992) Tirc phosphrLLe solubiir.,-irl!, nlicroor!rtrrrsrrrt \\.rc

isolatedfrom different sources such as soil (Cupta et ct|..19,36. l(apool ct tti . Iglil)1-rhrzosphcre

1sudtnaet al., 1986. Singh and I(apoor'. 1tl)-l ) I()ot tloclLrles (Sur:rrrgr rrrltl Krrlr r,

1993),compost (Guptael al., 1993)- and rock phosphates (Caur at trl , 197 31.

3.2 Estimation of phosphate solubilizatiort e Uiciencl'

Qualitative screening of 170 phosphate solr-rbilrzutg baoterial isoltles r:t crllctl \ ilr r.,ti rr\

rn phosphate solubilization efficienc.v. In total ol'110 1;hosphate -soltrbilizrng'becterial i-sollrtes

l-12
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fiom difTerent niches,;l isolates, sMD6. SNID22. sNlD2iJ ancl S\',u)3()' \\ere lburrcl tl.r be lirre

more than 5 mm zone of solubilization on Pilio\sliaYa's agar piates T'lte Phosphatcr sollLbilizrrtiurr

activitv of these isoiates of PKV agar plales iias irrrgecl betrveerr I () 1o 2 6 (Table i I) Thu'

pltosphate solubtlizatrorl actiYrtt' of these isolate is rh''rrrrl rrt pil" 1i' llietc J I tllt r":s' i1: rr ''t;

lbuncl slightly better thar-r Kaur (2011). \\'ho sleleci that l(r9 pllo'rphate solr-r[rilrz-rrl" Lrrr'-[cr irt

isolated from different rhizospheric niches ret'ealecl phosphate solLtt-rtlrz'Lttc'rl iil(lt'\ rll i.:ln'gc

between 1.36 to 3.17.

Photo Plate zl,1: Phosphate Solubilizatioll ollso]alecl Bircteria ]l.ortl Rhrzospheric Nrclrt:s

Table 4.1: Phosphate Solubilization Index of St'lt't:tctl I(hizospht|ic Isolates

Rhizospheric
lsolates

Diameter of ColonY

+ Halo zone (mm)

Dilrrrciel til'
(lolorrr' (rlr;rr)

l)iarueter Flalo

z.otte (rnllt)

.\

I'hosphatc
Solubilizatiott
I ntl er

z.o0
SMD 06 10 5

.l 1r l-
3 15

2.25
SMD 22 9

SMD 28 8
7.66
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