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ABSTRACT

Water samples from the river Ganga at Tribeni, W@shgal, India were sampled monthly to enumeratel to
heterotrophic bacteria (THB) and phosphate solabilj bacteria (PSB) between January 2011 and Deeemb
2011. THB was high in the month of March and PSB kgh in the month of July. The population densftfyHB
ranged from 4.84-5.84x4@ells/ml and that of PSB ranged from 2.14-2.73xdIs/ml. A significant variation in
the capacity to solubilize phosphorous by the tsdaf PSB were noted. The phosphatse activitheoisolates
exhibited that the strain RPSB6 (27.38 umoles/@d higher activity followed by the strain RPSB®.92
pmoles/g/h).
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INTRODUCTION

Phosphorus is regarded as one of the major nutrieeéded for the living organisms involved in moftthe
physiological processes. It exists in nature iraaety of organic and inorganic forms, chiefly ither insoluble or
in very poorly soluble forms. Phosphorus can alsocbnsidered a pollutant if the concentrationstagd under
specific environmental conditions. The addition mliosphorus as phosphate ion is one of the mosbuseri
environmental problems because of its contributimthe increased eutrophication process of natuaébr bodies.
Phosphate solubilizing microbes solubilize insaduphosphorus by producing various organic acidswever,
phosphate solubilization ability of microbes inural ecosystems may be different from that foundeunaboratory
conditions [1]. Microorganisms distributed in themme environments play an important role in thecseposition
of organic matter and mineralization. Studies om dlecurrence of phosphate solubilizing microbefréshwater
ecosystem especially in the riverine ecosystenmdifih subcontinent are lacking. The present stualy undertaken
to study in detail about the distribution and pepioin density of total heterotrophic bacteria (TH&)d the
constituent phosphate solubilizing bacteria (PSBinfthe Ganga river water at Tribeni, West Benfyadja were
enumerated and PSB isolates were also screendteforctivity undein vitro conditions.

MATERIALS AND METHODS

Sampling

Water samples were collected in each month fronrittee Ganga at Tribeni (23°00'56”N and 88°24'54;Byest
Bengal, India for a period of one year (Januaryddeaiger, 2011). Water samples collected in steriliZiecCartney
bottles were transported to the laboratory in @bdx immediately after collection for further stesli
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Fig 1. Map of the river Ganga showing sampling site

Determination of physicochemicaparameters

Water samples were analyzed for the following ptysihemical parameters; temperature, pH, redox pat€g;),
oxidation reduction index (rf), dissolved oxygen (DO) and phosphate. The phgbkiemical analysis of wat
samples were carried oataccordance wit standard analytical methods [2].

Enumeration

Serial dilutionsof the water samplwere made and one ml of aliquots of-10* dilutions were transferred Petri

plates containing Nutriemkgar for enumerating THB and Pikovskay agar medidor enumerang PSB. Plating
was dondn triplicate and incubated at room temperai(28°C+2°C). After 48 h of incubation CFUs of THwere

recorded and aftelr20 h of incubatio CFUs of PSB were recorded.

Determination of phosphatesolubilization

The phosphate solubilization potential of seledttdins of PSB was estimatin vitro by determining available
phosphorus irthe Pikovskaya's medium amended supplemented with tricalcium phosphis substrate. The
flasks were inoculated withacterialculture broth (OD=2 at &). The flasks were incubated at’C for 5 days and
centrifuged at 15000 rpm. Phogphwas determined in supernatant as per the procedliaed by Natarajan and
Buvana [3]. Phosphassolubilization on solid medium was measured in 8 of solubilization efficienc.

Percentage of solubilization efficiency=-C)/C x 100
where Z= zone of solubilizatioi®=diameter of colony.

Determination of phosphatase activit

To study the phosphatase activity, experiments wetaup using known bacterial broth cultures iskawith anc
without adding phosphorous sourg-glycerophosphate used as a substrate). Culturaté#t were centrifuged a
subjected to estimate phpdgatase activity following thmethodof Tabatabai and Bremn[4].

RESULTS AND DISCUSSION

The physicoehemical parameters ofe river water are presented irallle 1. The mean values of tempera
fluctuated between 26 to 34C with the average valiof 30.79C throughout the period of surv. Similarly pH of
the river wateroscillated between 3.50 and 4.14 with the meanevalu3.83. The redox potential ;) ranged
between 0.738V and 0.807V with the mean value @78V. The oxidation reduction ind (rH,) fluctuated
between 33.74 and 34.84 with the mean value of334.Be dissolvedxygen (DO) value ranged between 0.90 r
and 1.80 mg/l with average value of 1.35 mg/l. Rdiggy phosphate concentration, it ranged from 0.8l to
0.723 mg/l withmean value of 0.853 mc¢
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Table 1: Physicochemical parameters of river watemonitored during January-December, 2011

Parameters
Month | Temperature H En 'H D.O. | Phosphate
(C) I C) 2 | (mgl) | (mgl)
Jan 25.0 3.92 0.768 34.177 1.2D 0.723
Feb 26.5 4.06 0.75 33992 1.8D 0.852
Mar 30.5 414 073§ 33.74p 15 0.786
Apr 31.5 3.90( 0.767 34.272 1.6( 0.766
May 34.0 3.60] 0.798 34.72f 1.2 0.876
Jun 33.0 3.50 0.807 34.841 0.90 0.932
Jul 32.5 3.56| 0.802 34.776 0.90 0.972
Aug 34.0 3.74| 0.783 34.48D 1.0 0.976
Sep 32.0 4.10 0.745 33.893 1.6D 0.902
Oct 33.5 3.90] 0.767 34258 1.50 0.862
Nov 31.0 3.70| 0.78§ 34.6083 1..50 0.850
Dec 26.0 3.87] 0.770 34308 1.60 0.702

Population densities of THB and PSB in this site resented in Table 2. It is generally observedl ttiere was a
significant difference of population density of TH8\d PSB. Throughout the year of study THB popaoiati
remained almost between 4.84-5.84%&6lls mi* with the highest value during March and lowestimturAugust.
The mean population of THB was 5.27%H@lls mI*. The phosphate solubilizers recorded were lessiinber and
are found to fluctuate between 2.14-2.7%aélls mi*. This variation in the population of PSB might dt&ributed
to many factors such as nutrients, pH, organicenathd some enzyme activities in water column.

Table 2: Total heterotrophic bacteria (THB) and phasphate solubilizing bacterial (PSB) count

Month THB PSB
Jan 5.48+0.03055  2.23+0.04583
Feb 5.54+0.01524 2.49+0.03786
Mar 5.84+0.02309] 2.51+0.04583
Apr 5.32+0.02309| 2.30+0.06429
May 4.96+0.02309] 2.38+0.03055
Jun 4.60+£0.04163  2.46+0.040Q0
Jul 4.68+0.04000  2.72+0.05292
Aug 4.84+0.03055 2.34+0.04163
Sep 5.26+0.02309  2.38+0.030%5
Oct 5.72+0.04619 2.20+0.06000
Nov 5.68+0.05292] 2.28+0.041683
Dec 5.34+0.04163 2.14+0.03035

THB= No. x 106 cells mf; PSB= No. x 18cells mi*

The phosphate solubilizing efficiency of isolatethis of PSB indicated that all the strains sdieéd inorganic
phosphate contents efficiently in the medium (T&)leAmong the 5 strains, RPSB6 (144.36 pug P)milas found
as the best in solubilizing phosphates followedRBSB9 and RPSB5. The phosphate solubilizationieffay in
the solid media ranged between 50.00 and 83.33%.r&sults showed a wide range of variations in phate
solubilization efficiency. Similar findings havedrereported by many authors [5,6,7,8].

The phosphatase activity of the isolates showetl tthex strain RPSB6 had higher activity (27.38 ureigjéh)
followed by RPSB9 (20.92 umoles/g/h). The phosgwtactivity was low in RPSB7, RPSB8 and RPSB5.
However, there was a positive correlation (r=0.986jween phosphate solubilizing efficiency and phasase
activity. This might be due to the availability bigher amount of phosphate in the medium and tligyabf the
strains to solubilize [8]. Temperature and pH cduaedelay in the expression of phosphatase actinitgll the
isolates studieth vitro condition, although 32-3C was found to be much more congenial of all toéatss.

Table 3 Phosphorous solubilizing ability and phosphitase activity of PSBin vitro condition

Isolates Available P | Phosphatase activity| Phosphate solubilization efficiency
(ug P mr) (umoles/g/h) (%)

RPSB5 123.18 18.85 62.50

RPSR6 144.36 27.38 83.33

RPSB7 113.72 15.84 50.00

RPSB8 121.76 17.65 60.00

RPSB9 129.92 20.92 75.00
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