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ABSTRACT

Phosphate solubilizing bacteria (PSB) were isaladed enumerated from the gut of earthworm vasegpigeic

( Eisenia foetida ) , Endogeic (Allolobophora chdtica), anecic (Apporectodea longa). Total bactedaunt and
PSB were isolated and identified.Among 4 PSB iesl&om three varieties of earthworm guts, highmesnber of
PSB were isolated and enumerated from (Eiseniaidmet The dominant genera identified by culturaldan
morphological and physiological characteristics weBacillus subtilis (23.5+2 mm) followed by Pseudoas
aeruginosa (12.2+01 mm) Enterobacter aerogens (A®3mm) and P. fluorescens (11.2+0.01). Besidemftois
other genera like Klebsiella pneumoniae and E.e@ie also identified, but in low frequency . Regdahat their
higher number of PSB associate with earthworm giihe present work follows the changes in the phateph
solubilizing in ingested material as it passes tlgb the worm and attempts to evaluate benefitsmbien may
derive there form.
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INTRODUCTION

Earthworms are classified into epigeic, anecic andogeic species based on definite ecological amghit
functions [1]. Epigeic earthworms are smaller in size, with amifly pigmented body, short lifecycle, high
reproduction rate and regeneration. They dwellipesficial soil surface within litters, feeds oretburface litter and
mineralize them. They are photophagous and ranglgst soil. They contain an active gizzard whiasan rapid
conversion of organic matter into vermicompostatidition epigeic earthworms are efficient bio-detgrs and
nutrient releasers, tolerant to disturbances, mdidéer communication and early decomposition dn@hce can be
efficiently used for vermicomposting. Epigeic eamorms includesEisenia foetida, Lumbricus rubellus, L.
castaneus, L . festivus, Eiseniella tetraedra, Bitws minusculus, B .eiseni, Dendrodrilus rubidusnd@robaena
veneta, D . octaedr&ndogeics earthworms are samll to large sized wowitk weakly pigmented body, life cycle
medium duration, moderately tolerant to disturbarficems extensive horizontal burrows and they aepyagous
feeding on particulate organic matter and soil.yTheng about pronounced changes in soil physitakctire and
can efficiently utilize energy from poor soils, encan be used for soil improvments. Endogeicsudel
Aporrectodea caliginosa, A . trapezoides, A. rosééillsonia anomala, Octolasion cyaneum, O.lacteum,
Pontoscolex corethrurus, Allolobophora chlorotiead Aminthassp. They are further classified into polyhumic
endogeic which are small sized, rich soil feedimgtlevorms, dwelling in top soil (Al); mesohumic egeic
whilch are medium sized worms, dwelling in A andh@&izon, feeding on bulk (A1) soil; and oligohun@rdogeic
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which are very large worms, dwelling in B and Cikons, feeding on poor, deep soil Anecics are kardersally
pigmented worms, with low reproductive rate, seéwsito disturbance, nocturnal phytogeophagous, theysurface
litter, forms middens and extensive deep, permanentical burrow, and live in them. Formation ofrieal
burrows affects air,water relationship and movemfeomt deep layers to surface helps in efficiening of
nutrients.Lumbricus terrestris, L . polyphemasdApporectodea longare examples of aneceies earthworgjs [

Literature provides sufficient evidence of the prase of heterotrophs like bacteria, fungi, actigoates, etc,. in
the gut of soil earthworf8]. Earthworm casts contained higher microbial popotatiand enzyme activities than
the soil. Earthworm have higher amounts of N,Rrd organic C than Soil ( P=0.05). Selective fegdiy
earthworms on organically rich substrates, whichakdown during passage through the gut, is likaty be
responsible for the higher microbial populationsl gneater enzyme activity in the capti The present work was
planned to isolate PSB from the gut of earthwormetizs.

Earthworm castingshaving Phosphate- solubilizing activity but theraswno detail of their antimicrobial activity,
Phosphate - solubilizing microbes play fundamenté&ts in bio-geochemical phosphorus cycling in retand
agricultural ecosystems. Phosphate - solubilizimgrobes can transform the insoluable phosphorsgsliigble forms

HPO42' and BPO,” by acidification, chelation, exchange reactiars] polymeric substances format[6h.

EXPERIMENTAL SECTION

Collection of Earthworms

Earthworm varieties epigei€Eisenia foetida)endogeiqAllolobophora chlorotica)anecic(Apporectodea longa)
were collected from various garden PattukkottauKkallhanjavur District, Tamilnadu. Earthworms werashed
with sterile tap water and placed on a petriplatéstened with filter paper and subjected to staovator 24 hrs.
After starvation the earthworms were then disirddctvith 70% ethanol, and gut content was disseotg
homogenized (for 5 minutes in a vortex mixer) ierié¢ 0.85% NaCl Solution for isolatid6].

Isolation of bacteria from Earthworm gut

The gut contents [3-4 cm of gut ranging from 2@ s&8gments ifEisenia foetida), 5-5.5m of gut ranging from
18-185 segments ifAllolobophora chlorotica)2.5 — 3 cm of gut ranging from 17 — 100 segmen{gpporectodea
longa), of each species earthworfd gut homogenate was serially diluted were placed atioNal Botanical
Research Institute’s phosphate growth medium (NBRIRI incubated at 87T for 5-7 days for the isolation of
bacteria. NBRIP medium containing tricalcium phusie (TCP) as sole phosphorus source for selegtivel
screening the bacteria which have the ability tease inorganic phosphate from tricalcium phosphitfter 5 days

of incubation at 3%C, PSB developed clear zones around colonies. @slanith clear zones were further purified
by replating on agar medium supplemented with T&P

Identification of Bacteria
The morphological and biochemical tests were dopehle methods described in Experiments in Micraimgl
Plant Pathology and Biotechnolod][

Gram staining

A thin smear of bacterial isolates were separatelige on a clean glass slide and heat fixed. Tiesmear was
stained by crystal violet for one minutes and thvashed with water followed by flooded with grantgline. After

one minutes the slide was washed again it tap veatdrdecolorized with alcohol. After decolorizatithe smear
was counter stained with saffranin for one minutdie slide was washed and air dried, finally itsvadbserved
under microscopfglO].

Motility Test

A ring of petroleum jelly was applied around thencavity of the depression slide. A loopful of igekwas placed
separately in the centre of a clean cover slip $ipgisterile technique. The depression slide waseg with the
concave surface facing down over the cover slipmedsed gently to form a seal between the slidecawer slip.

Then the slide was quickly turned the right side @ that, the drop continuous to adhere the isndgace of the
cover slip. Then the slide was observed througlothimmersion microscopéd.1].
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Biochemical characteristics
The biochemical tests were conducted by the folhgwnethods as described by identify the bacfé@h

Enumeration of total microbial population

The total microbial population was enumerated &RNP medium. The colony forming units (CFU) devetapon
the media were estimated and expressed as CPO g1 respectively. The phosphate solubilizing baatand
other bacteria were isolated and enumerated froen gut of Eisenia foetida, Allolobophora chlorotica,
Apporectodea longay using colony countefB] .

Determination of P solubillization activity
Phosphorus solubilizing activities of each isolate assayed by spotting 10 | of cultures on the tipNBRIP
media plates. The plates were incubated at 30Grferweek and measurfat].

Solubilization diameter

Solubilization efficiency = x 100 (1)

growth diaiere

Table 1: Morphological characteristics of isolatephosphate solubilizing bacteria

S.NO | NAME OF THE ORGANISM STAINING SHAPE | MOTILITY
1. Pseudomonas aeruginosa Gram Negative Rod Motile
2. Bacillus subtilis Gram Positive Rod Motile
3. Pseudomonas fluorescens Gram Negative Rod Motile
4. Enterobacter aerogens Gram Negative Rod Non - Motil¢

Table 2 : Biochemical test for the identification 6 phosphate solubilizing bacteria

(0] Biochemical test | Pseudomonasaeruginosa | Bacillus subtilis | Pseudomonasfluorescens | Enterobacter aerogens
Indole Production tes - - R T

Methyl red test - - - T

Voges Proskauer Test - + + -

Citrate Utilization + + + T
Catalase test + + - _
Urease test + R +

OO B WIN| ==

Positive (+), Negative (-)

Table 3 : Morphology and biochemical characterizaton of isolated other bacteria

S.NO | Morphology And Biochemical Characteristics | Escherichiacoli | Klebsiella pneumoniae
1. Gram’s staining Gram Positiveg Gram Negative
2. Motility Motile Non motile
3. Shap Rod Roc
4. Indole production test + -

5. Methyl red test + -
6. Voges Proskauer test - -
7. Citrate utilization test - +
8. Catalase test + +
9. Urease tes - -
Positive (+), Negative (-)
Table 4 :Enumeration of total microbial population
Phosphate Solubilizing Bacteria| Other Bacteria | Toatl Microbial Population
Earthworm

(CFU X 10°g™)

(CFU X 10%g™)

(CFU X 10%g™)

Epigeic (Eisenia foetida) 38 15 53
Endogeic(Allolobophora chlorotica) 34 12 46
Anecic (Apporectodea longa) 23 7 30
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Table 5 :Phosphate solubilization

S.No | Phosphate SolubilizationMicrooganismg  PhosphatSolubilization (mm)
1. Bacillus subtilis 23.5+02
2. Pseudomonas aeruginosa 13.2+01
3. Pseudomonas fluorescens 11.240. 01
4. Enterobacter aerogel 18.3104

Values are expressed as meatandard deviation
RESULTS AND DISCUSSION

In our study, the Phosphate solubilizing organismese isolated and enumerated the gut of earthwd@Eisenia
foetida,) (Allolobophorachlorotica), (Apporectodea longajThe Phosphate solubilizing organisms were isolated
and identified by the Morphological and biocherhist. Phosphate solubilizing bacteria grow oa NBRIP
medium. Enumerate the total microbial colonies tmiag on the media were counting by colony couraed
expressed as CFUX4P1. In our present study, four isolated Phospbatebilizing bacteria strains were tested for
phosphate solubilization activity in NBRIP mediatek, a clear halo zone indicating P Solubiliziotiviy. The
zone is formed due to the phosphate solubilizinganisms which cleave[the Phosg# molecules present in the
media. In overall phosphate solubilization actiyitgtal microbial population was maximum Eisenia foetida
followed byAllolobophora chloroticaand Apporectodea longfl5]. Thus the role of microbes- earthworms throws
light on the flux of nutrients, particularly traeéements, between microbes- earthworms- plants.

REFERENCES

[1] G.G. Brown,Plant soil 170: 209-231 1995).

[2] Y. Kooch and H. JalivandPak J Biol. Sci 11: 819-8252008)

[3] G.R. Karten and Drak@\ppl. Environ. Microbiol.,61: 1039-10441995).

[4] S. C Tiwari and B.K Tiwari,Biofer.. soil 8 : 178-182(1989).

[5] P. Delvasto and M.L. Garciggoil Bio. Bioche..38: 2645-26542006).

[6] K. Toyoto and Kimura,Biol. Fertil.Soil, 18: 32-36 (994).

[7] K. Parthasarathi and L.S . Renganathdn Environ. Biql28 (1) :87-92(2007).

[8] C. S. Nautiyal FEMS Microbiol. Lett 170: 193 -1991999).

[9] K.R. Aneja,Procedure for identification New age International publishers, New Delhi,idn2004).
[10] Han’s Christian GramJ. of Bact.156(2) : 846-858(1884).

[11] R.W. Bailey and B.G. ScootRrocedure for Motility TestSt. Louis: The C.V. Mos by company. New York,
48-50 (1966).

[12] Norris and Ribbondiochemical testdMethods in Microbiology. Val6 (1972).

[13] C. Nguyen and W. Yan,and F. Le Tacd®ant soil 143: 193- 1991992).

[14] K. Parthasarathi and L.S . Renganathan Environ. Bial28 (1) :87-92(2007).

[15] N. Pradhan and L. B. Sukiafr. J. Biotechnal 5: 850-854(2005).

267



