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ISOLATION AND SCREENING OF PHOSPHATE SOLUBILTZING
BACTERIA (PSE) FOR THEIR POTENTIAL USE IN
SUSTAINABLE AGRICULTURAL

Ranjay. M. Dalvi
Depariment QF Botany, Shel Gura Buddhisvami Mahkavidyalaye, Puma () - #0020
And
¥. N. Kadam
Depariment OF Botany, Shri Guru Buddhiwan Mahavidwlapa, Parma (Ja pisl
And
K. B. Hakh
Depariment Of Microbiology, Shri Guru Buddhiswami Mahavidyalaya, Purma (i) - 400500

Absiract;

In this study soil samples from rhizospheric niches ofTur, Sova bean, Neesond Havanchyo
were collecied in polythene bags and broughi io the laboratery. All rhizesphenc sodl
samplesicreened for phosphate solubilizing bacteria on Pikovskaya agar by serial dilution method.
Among the soil samples sereened, rhizospheric niches from the Soya bean shown Righest phosphate
solukilizing hacteria, TH than the ather rhizospheric soif semple The chizosplecic mckes af Tr,
Neem and Bavanchya shown 47, 07, and 02 phosphate sotubilizing bocteno do towl af 170
phosphate splubilizing bacterial isolates from different nickes, 5 isolares, SO0 S0 R e, SMIMT,
SMDI8 and SMDID were found gualitativelyproduce more than 5 mm gone of solubilization on
Pikovskaya's agar plates after 9 days incubation. Oul of these § baeterial iselates. two bacterial
isalates, namely SMD 36 and SMD 37 showed maximuwn P selubilizeion in PRV broth
supplemenied with tri — calciuvm phosphatequartitarively.

Key Word: Rhizospheric Soil, Pikovskaya Agar Phosphate Solubilizing bacieris
1.0 Introduction: '
Phosphorus is an csseatial macronuimient for growth and developmentol plants invelved i

important metabolic pathways likephotosynthesis, biological oxidaion. nutricor opiike and cell
division(Tlmer and Schinner 1992, Gupta ef al, 2012). Worldwide soils we supplementedwith
inorganic P as chemical fertulizers (o support crop production but repeaisd dse ol lentlzer iddlenorates
soil qualiey (Tewari ef @l 2004). The present scenarnio is shifting towards a more susiinsbl= cgnealoure
by using Phosphate Solubilizing Bacteria

Matural solubilization of mineral phosphates 15 an important mechanism exhibited by different
microorganisms, knownas phosphate solubilizing microorganisms (PSM). Hactera arcthe predomiman

micronrgunisms that solubilize mineralphosphaie in nature, as compared 10 OFc Do gaRisins
{Yin, 1984, Paul and Sinha, 2017 ) Phosphate solubilizing bactena (PSE) play an inporianirole in
biogeochemical phosphorus cycling in both terrestrial and aguatic environments (Dias « ol 2007 )
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Application of p!‘rnuphat-:—mluha’i:izin,g bacteria increases soil Fertility doe to e abifity o convert
insoluble P o soluble P by releasing organic acids, chelation and on exchange | U 1998}, Naruiy
= al,(2000), Whitelaw, (20003] The important  penerm g P-solubihzing  haciena include
Achromobacier. Aerobacter, A.fc'a'.figer:.g.:, Azotobacter, Bactllus, & eheric i, Predomonag, Sarratio
il Kanthomonays (Li, 1981: Darta ¢ al, 19§82 Venkateswarlu o al, [984: (Faur, 19U0}, Azospirillm
(Seshadri ef af 20007,

The present investigation mamly focuses on the isolation #nd sereemmng for high Fhosphaie
Solubilizing Bacteria from rhizospheric niches of differen plants, qualitative and quamitative
estitration of phosphiare solubilizing efficiency
2.0 Materials and Methods:

L1 Chemicals:

All the chemicals uged during the sudy were procured from M/S Hi. iedin, Mumbai, Glaxo
Led., Mumbi, Sigma Aldrich, USA, ynless and otherwise specificd in the ress Amalytical G arantecd
(AR/GR) grade chemicals and double glass-distilled water was e
2.2 Collection of Soil sample from Rhizospheric Niches:

Soil samples were collected from the rhizaspheric wiches of four o [F plaars iz, Tur Sove
bean, Neem, gng Bavarchya Erown in the farmer fald (Photo Plai= 2.0 new e Purna Ciry, For this
purpose, the plants were uprooted carcfully, shoors were el off and roots thangr il hizosphere sails
were brought to the laboratory in polythene bags. The soil SIMPIES Were procedesa | imedniely o
stored at 4 - 8 °C for the snlation of Phosphate selubilizing THCT sy 2

Pl“-ilﬂw:llc 20 Collection I_If-S-L'IJ'I.';;JilI'tIi'I_' fvom difforcnd Ty et
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2.3 Isolation of Phosphate Solubilizing Bacteria (PSB)

Phosphate Solubilizing Bacteria (PSB) was isolated Lrom Lie vhincos) here sonl pacphes- by
dilution plste technigue using Pikovskaya's medum {Pikovskaya 1948} conlameng o-calcmm
phosphate (TCF) (Gupta ef 2l 2012, Kaur, 2014). One gram each of the snil sampee was T i fermed o
9 ml sterile ditution blank under aseptic conditions and serinl dilutions were made Appropriate soil
dilutions were plated on Pikovskaya's agar mediom by spread plate (o hniggue and inoubatod ot 30 + 1
°C2 for 2-3 days. The colonies forming halo zone of dearance {Pikovskaya's medium) around them
were counted as P - Solubilizers. All the bacterial colonies exhibitng halii zones wers selected,
purified and maintained on nutrent agar slants for further studics
2.4 Estimation of Phosphate Solubilization Effidency:

The phosphate solubilization efficiency of the bacterial colonies exhibiting strung halo zone
was carnied out qualitativel y and quantitatively.

2.4.1. Qualitative Estimation of Phosphate Solubilization Efficiency:

Pure cultures of phosphate solubilizing bacteria were spat e alal d ¢n the plates containing
Pikovskaya's medium (Jackson 1973, Katoch, 2005 and Kair 20171 The plates were incubated at
394 1°C and halo zone aronnd colonies were recorded at regular intervil upi 10 days | he abihnes of
the isolated phosphate solubilizing bacterum o sotubilize TCE on P kovskaya's agar modia were
determined in terms of solubilization index (31}, Phosphate solubilizatian index was celculated by
measuring the colony diameter and the halo zone diameter amd the colony diameer. sing the

following formula of Edi-Premono e al, (1996)

Phosphare Sobubilization Index {S1) = {Colony dtameter + Halo 2uns diamefur}

Codany dismeter
2.4.2. Quantitative Estimation of Phosphate Solubilizing Efficiency:

The guantitative estimation of solubilized Phosphate by bacterial isolares was done by
Chloromolybdic Acid Method (Jackson, 1973).

2.4.2.1. Chloromaolybdic acid Method:

The phosphate solubihzing activity of the selected buactenal isobla as ol
!".I.r 1ol Beanii . 1.[]]4.

it Powas

determined quantitatively in bgud mediom following Chloromalybdic ACi
Tackson, 1973).

2.4.2.1.1. Chloromolybdic Acid:
15 gm Ammonium molybdate was dissolved in about 400 ml of distilled water, filiered and

then 400 mi of 10 ¥ HCl was added slowly with rapid stirong. Volume was madc o 1HAm | with
distilled water and stored in amber glass bottle.
2.4.2.1.2. Chlorostannous Acid:

Stack solution:

Snmz :Hzﬂ 11 om
Con. HCI 25.0ml
Sl crystals were digsolved in Con. HCl and sclution wias kept in glass bottle under argh! S0pper,
Wonking Solution:

h

e 1Y
Fopr Revigned Jommal -1 8
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Fresh working solation was preparcd by adding 1.0 ml of the above solution 1o 132.0 ml of disnlled
water.
2.4.2.1.3. Quantitative Estimation P Solubilization by Chloromolyhdic Acid Method:

The phosphate solubilizing bacteria were grown 1 50 mi matricnt bradh for 24 ool 21 ‘Cin
incubator shaker. 0.1 ml of each phosphate solubilizing bacieria was ascptica!ly transferred to 110 ml
PKV broth contained in 250 mi conical flask. The flasks were menbated 30 °U in a rotary shiker at
130 rpm. Five ml of culture was taken out m sterile condition at regular snterval of & duys [ram third
day onward and centrifuged at 10000 rpm for 10 min. Then 500 pl of ssch supernslint wis nsferred
to 50 mi volumetric flask. This was followed by addition of 10.0 ml Chivromelybdie ccd The comtent
of the flask was diloted w 40.0 ml with distilled water. Then 1 ml of Chlomstaanous sod wias added
After mixing, the volame was made np to 50.0 ml with distilled water. The blue colour mnEng tiof thie
solution was measured at 600 nm. The soluble P was estimated from standard curve of RGP, (100
ppm) drawn against O.D. 600 nm.

3.0 Result and Discussion:

Matural solubilization of mineral phosphates 15 an important phencmandn displnved by
different microorganisms, known as phosphate solubilizing microprganisms (PSM) Bactenia are the
prancipal microorganisms  that solebilize mineral phosphare o mare, as compiaes o wther
microorganisms (Yin, 1988). Phosphate solubilizing baiteda (EXPD play an importan ol |n
biogeochemical phosphorus cycling in both terrestrial and aquanc snvironments (Das ofal, 007
A1 Esolation of Phasphate Solubilizing Bacterin (PSBE):

[n present investigation 170 phosphate solubilizing bacteria were isalued from (hiferent
rhizospheric miches of healthy plants by using serial dilation method on Pkovskava's (PRY) agar
plates (Phow Plate 3.0). Qut of 170, 114 phosphate solubilizing baclera (FSE) wero o ated on
Pikovskaya Agar from the Soya bean rhizospheric niches, by using didution techineue, which were Fare
greaicr than the other rhizosphenic niches sample Simmlarly, from the rhizosphene mihes ol Tur,
Meem and Bavanchya 47, 07, and 02 phesphate solubilizing bacteria were isalated (Table 3.0 Lse of
Pikovskaya's agar mediam for isolation of Phosphate Solabilizing Bacteria (Fhl) wis a simpls way 1o
detect PSB through formation of halo zone on agar plate containing 0 — calcium phosphate a5 a sole -
Phosphorous source (Kaur, 20143, These rhizospheric wsolates wers tentatvely samed a5 SMD 1w
SMD 170
Table 3.0; Isolated PSE from different rhizospheric niches with thieir Phosploate Solubsilization

Imdex
| Tentative F['Im.pl'llltl‘.' | Tentative | Phosphate [ Tentative | Phosphate .
Name of | Soluhilization | Name of | Solubilization | Name of  Selubilistion |
[ P-.!Hﬂ Index SMID [ndex ] S frnfex
| SMD 1 1 SMDod4 |2 | SMD 127 U
ECENE SMD RS | 2 BEGIEE
|sMD3 |2 SMDG6 (2 |SMDI29 |0

e ﬁi‘-ﬂg.'i:l?t. -',[
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SMD § | | SMD®68 | SMD 131
SMD 6 5 | SMD 69 [SMp 132
SMD 7 [ [SMD70 [ SMD 133
SMD 8 I |SMD71 2 | SMID 134
SMD 9 | | SMD72 2 | SMD 135
SMD 10 I  |SMDT73 2 | SMID 134
SMD 11 2 |SMD74 (2 [SMD 137
SMD 12 2 | SMD75 Tz |[sMD138
SMD 13 2 |SMD76 2 |SMD 130
SMD 14 2 |SMD77 I | SMD 140
| SMD 15 3 |SMD78 I |[SMD14l
| SMD 16 4 |SMD79 1 | SMD 142
| SMD 17 I |SMDB80 T | sMD 147
SMD 1§ 4 | SMDSI 2 [ SMD 184
SMD 19 T4 |[smMDs2 i | SMD 145
SMD 20 4 | SMD3&3 I |sMD146
TEMD 21 I | SMD &4 1| SMD 147
SMD 22 5 |SMD85 2 | SMD148
SMD 23 I~ | SMD#6 1 | sMD 149
SMD 24 1 | SMD4§7 3 | sMD 150
SMD 25 1 | SMD388 I | SMD 151
SMD 26 4 | SMD3g 2 | SMD 152
SMD 27 3 | SMD %0 2 [sMpi1s3
| SMD 28 |5 [SMDYl 2 | SMD 154
SMD 29 l4 |SMD%2 2 SMID 153
SMD 30 5 [ SMD Y3 3 [ SMD 156
| SMD 3l 4 |SMD% I | SMD 157
SMD 32 2 [ SMD 95 I [ SMD 158
SMD33 4 | SMD 9% 3 | sMD 150
SMD 34 4 S5MD9T 2 | SMD 160
SMD 35 2 | SMD% 1 | SMD 16]
SMD 36 5 |SMD%9 1 |sMD162
SMD 37 5 | SMD (00 1 | SMD 163
SMD 38 5  |SMDI0l 0 |[SMD 164
shﬁj 39 4 |SMD 102 ' E_mﬁlﬁ_[h!—i:__
5 D | SMD 166
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[sMD a1 4 | SMD 104 [ [SMD 167 2 ]
| SMD 42 2 SMD 105 | SMD 168
sMDa3 |1 [ SMDI106 (2 [smMpley |2 |
' SMD a4 2 | SMD 107 L | SMD 170 0|
SMD 45 I | SMD 108 gL G [— 1
"SMD 46 "1 [ SMD 109 E=<1 -

| SMD 47 11 [sMD 110 Tu ]
SMD 48 I |sMD 111 |2

sMp4o || SMD 112 T2 |

SMD 50 2 | SMD 113 0 - i
SMD 51 I | sMD (14 I N
SMD 52 I | SMD 115 i g
SMD 53 4 | SMD 116 -1 |
SMD 54 I | sMD 117 0 I
SMID 55 I | SMD 118 [ | :'
SMD 56 i |sMp1s |1 .

SMD 57 5 |smpim | i' )

“SMD 58 I |sMD 121 | |

“SMD 59 |1 | smpi2z I.a | _|
“SMD 60 1 | SMD 123 7 | I
“SMD 61 2 [sMD 124 |@ | == 1 |
SMD 62 I | SMD 125 T [ ;
SMD 63 2 | SMD 126 I 1 ]

The role of microorganisms in solubilizing insoluble phosphates in soil and making it available

to plant is well known (Kundu and Gaur, 1981). Phosphate solubibizmg micioorgamsms include
Banik and Dey

reorladed from

several Bacteria, Fungi, Actinomycetes, Yeast and Cyanobacterin {Dorretien, [ 9485:
1982 and MMimer and Schinner 1992), The phosphate solubilizing micrearganiims can be
different sources such as soil (Gupta et of, 1986, Kapoor el al, 1980, rhizosphere (Sardinaet al,
1986: Singh and Kapoor, [994), rmot nodules {Suranga and Kumar, 1993}, com
1973},

solubihzing bacteria can be 1solated from rhizosphenc niches

wigl (Do ef al

1993}, and rock phosphates (Gaur er al, These reports support the fact thil phosphate

slpbilizing

i faclmed an

arngnint ef rhaa: lui

In this study, from rhizospheric niches of soya bean greate
bacteria were isolated on Pikovskaya's agar plate. Kaur (2013) ssolaied 1271 baclenad W
20 bacterial
ex, OF 170U

Pikovskayn's agar plaie by serial dilution method at 10 -5 dilutiens. Onat of these |2

isolutes only 169 bacteria isolates were ohserved to be formed a halo zone argund the colom

R

x o % LT
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bacernl jsolates, onty ® bacterial wolates. designd e as ShAFH, SAAD b1

SMDAT, SMD3E and SMDAD displayed greater efficacy of salubilizing

Lt sl

00 Eﬂm ; X : - . .. -
Photd@iate 3.0; Isolation of Phosphate LA
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1.2 Estimation of Phosphate Solubilization EMdency:
The phosphare solubilization efficiency of the bacterial colonies

Valume = V1H

AMIER]

exhihiting strong halo Zong

was carricd out gu alitatively and qumlrimivtl}'.
1.2.1. Qualitative Estimation of Phosphate Solubilization Efficency:

Oualitative screening of selected phosphate solubilizing bacteriol isolates was
method of Katoch, (2003) and Kaor (2012) revealed variations in phosphate solubilizafion efficiency.
In total of 170 phosphate solubilizing bacterial isolates fram differcnt niches, 5 isolaes, SMIDL6,
oMR6, SMIET, SMD3R and SMDA0 were Faund 1o be fare more than 3 mam zom

on Pikovskaya's agar plates after 3 days incubation (Fhoto plate 1.1}, The Phosphate solibihzation
between 2.0 o 5.0 (Table 5, 1) Khal RO E S
nichies revealed

complored by the

a0 sl e aton

activity of these isolates of PEV agar plates was ranged
stated that 169 phosphate solubilizing pacteria isolated from differant rhizospheri
phosphate solubilization index in range between 1.36 10 317, Crar resnlts were somehow like results of
Kaur (2014).

Table 3.1: Phosphate Solubilization Index of Selected Rhizospherie Isolaies alter 3 days af

incubation
I | I"hosulate
Rhizospheric | Diameter of Colony + | Diameter of Diameter Halo | S I
Sulubifision
Isolaties Hala zone (mm) Colony (rmm) o [ s |
s
__-_I.-_._- s — - _—l
SMD 16 Lo 5 5 , 200 |
| SMD 36 10 3 / | 1 |
H O [r— E— | s I
SMIAT 12 3 i L i
SMI3E o 3 b 34 '
SMD40 9 4 3 I
I S — l —

Similar kind of rosulis were also recorded by Katoch (2012) whers misimum 2one of P

solubilization in isolates designates as FB1-PBI, SB1.FR1, CPI-PB! DH2-PRI, KTI4-PRI AME
PRI and PT12-PBl was cbserved on Bth day of incubation, whersas i isolues FB2-FI2, PEA-PBL,
EM2-PB1, CP2-FB4, WC2-PEL and WSPI-PR1 on Bih day of incubaticn. wine wselites showed
maximum zone of selubilization on Loth day, 2 wsolates (WSP2-PB2 and FU13-T'Bi) on Ji day and

one isplate (SP2-PB1) on 6th day of incubation penod.

R

T L i oo B L

mational Edu AET-AnL



2 g b
L

AMIER]  Volume - VIR~ special Tssue ~XXIN | CISSN-2878 i A

Photo Plate 3.1:Phosphate Solubiliza tion Index of Selected Rhlzospheric 1sobtes Qo firative
i Estimaiion)
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