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PhosphateSolubilizing

Microorganisms in PaddyCultivation
with the Combination ofChemical
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ABSTRACT

Trichodermaviride, biological control with Trichodermavirideis an eco-friendly and has
potentialapproachformanagingplantdiseases.|talsoaidsinphosphatesolubilization.PhosphateSolubiliz
ingMicroorganismsareubiquitous,whosenumbervariesfromsoiltosoil. Thepresentworkon, ‘Effectof Trich
odermavirideonPhosphateSolubilizingMicroorganisminPaddycultivation"wasconductedunderlowerga
ngeticalluvialregionfrom2016-2017(DecembertoMay)
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at Agricultural Experimental Station of Calcutta University, Baruipur, 24 Parganas (South),
WestBengal. The Rice variety “Satabdi (IET-4786)" from the department of Genetics and Plant
Breedingwas sown and recommended fertilizer dose of 80:40:40 kg per hectare. The experiment
was carriedoutwithsixtreatmentsreplicatedfourtimes.Outofthesixtreatments,T3whichreceivedT.Vand
P.S showed highest Carbon, Phosphorus and Potassium content and T6 showed highest
Nitrogencontent inthesoil

Keywords:Phosphate;Trichoderma;gangetic;treatments;nitrogen.

1. INTRODUCTION asfollowedto

Phosphate-solubilizing bacteriahave the abilityto
convert the insoluble phosphatic
compoundsintosolubleformsinsoilandmakethema
vailabletothecrops. Trichodermaviridesolubilizeins
olublephosphorus[1,2].Insoil,phosphate-
solubilizing bacteria constitute 1-
50%andfungi0.5%—
0.1%ofthetotalrespectivepopulation.  Generally,
the phosphate-solubilizingbacteria outnumber
phosphate-solubilizing fungiby2—
150times[3].AntagonisticbiocontrolTrichodermavi
rideisoneofthebioagentsagainst several fungal
pathogens which possessbetterability
topromoteplant growthand
soilremediationactivitycomparedtotheircounterpa
rts(virus,bacteria,nematodesandprotozoa).
Trichoderma act as biocontrol of
plantfungalandnematodedisease[4]. Theseantago
nisticfungiaremostcommonamongfungal
biocontrol agents because of their
multiplecharacteristics,namelyantagonismandpla
nt-growthstimulation. Theexcessiveuseofchemical
fertilizersin thecurrent decades hasled to soil
toxicity through the presence of toxicheavy
metals and adversely affecting the
healthofriceplants[5]. Trichoderma-
Azotobactorinoculation improves soil nutrient
availability andplant growth [6]. To overcome the
decrease
insoilfertilityanddeteriorationinsoilhealthcaused
by the use of chemical fertilizers, it isnecessary

to look for alternative ways to
improvesoilfertilityandstimulatethegrowthofricepl
ants.

2. MATERIALSANDMETHODS

Theexperimentwasconductedduringboroseason

4786)" an upland Rice under lower
gangeticalluvial region from 2016-17 (December
toMay)at the agricultural experimental station of
CalcuttaUniversity,  Baruipur, 24 Parganas
(south),

WestBengal.RBDdesignwasfollowedandthetreatm
ents,replicationsandrandomizationprocedureswer
eclearlydefinedandtheanalysisofvariancemethodw
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arrive at the conclusion by following [7].
FertilizersN, P, K were applied in soil in the ratio
80:40:40kgfor1hectare.Averageyieldis45-
50quintal/ha.

3. RESULTSANDDISCUSSION

The pH of the treatments showed more acidic
toneutralconditionsduetothesecretionsoforganic
acids, toxins etc resulting in lowering
ofthepH.ThesequenceobservedwasT6<T2<T4<
T3<T1<T5<C(Tablel).The

secretionsofthephosphatesolubilisingmicroorgan
isms made the soil acidic i.eslightlyacidic in this
experiment and more suitable forPaddy
cultivation and increasing the uptake ofmacro
and micronutrients. The Carbon content ofthe
soil is increased with the application of
theinoculants. The application of the bioagents
alsoinfluencesthecarboncontentinthesoil. Trichod
ermavirideshows potential in increasingcarbon
contents. The sequence of availability
ofcarbonis<T6<C<T2<T5<T4<T1<T3.Moisturec
ontent of the soil shows an increase in
eachtreatment. The increment in moisture
content dueto the various factors and the added
inoculantsvaries and there is maximum moisture
increasewithTrichodermaviride(T21)followedbyTri
chodermaviride+Pseudomonasstriata(T3)andlea
stmoisturecontentinControl. Thesequenceofmoist
urecontentincreasesasT2<T6<T4<T5<T3<T1<C

‘ 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 -1 Comment [T4]: It's best to provide supporting
theories

The Phosphorus content shows a huge
increasefrom the control plot. The added micro-
organismsshowsphosphatesolubilisingactivity.P

seudomonasstriataisPhosphatesolubilisingbacte
ria that have made Phosphorus in availableform

by secreting organic acids [81,
Azotobacterchroococcumis a Nitrogen fixing
bacteria but

italsohelpsinPhosphatesolubilization[9)andTrich
odermavirideisaPhosphatesolubilizingfungi that
also have an antagonistic  properties
topathogens[10]. Thepresenceofthemicroorganis
ms have converted Phosphorus
toitsavailableformbyPhosphatesolubilization. The
sequenceforPhosphorusavailabilityis
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Tablel.Physico-chemicalpropertiesofthesoilunderdifferenttreatments

Treatments pH Organic Moisture AvailablePh Potassium TotalNir
Carbon Content osphorus  (kg/ha) ogen
(9/kg) (%) (kg/ha) (9/Kg)
C Control 6.5 14.01 45 11.80 115 0.10
T1 Trichodermaviride(T.V) 6.0 15.50 54 28.13 133.34 0.27
T2 Azotobacterchroococcum(A.C)+Tri 5.4 14.40 46 21.34 163.34 0.83
chodermaviride(T.V)
T3 Pseudomonasstriata(P.S) + 5.6 15.70 53 35.13 230 0.57
Trichodermaviride(T.V)
T4 Azotobacterchroococcum(A.C)+P 5.5 15.10 49 32.33 201 0.93
seudomonasstriata(P.S) +
Trichodermaviride(T.V).S)
T5 Azotobacterchroococcum(A.C) 6.2 14.83 51 19.27 219 1.07
T6 Azotobacterchroococcum(A.C)+ 5.0 12.70 48 13.45 240 1.13
Pseudomonasstriata(P.S)
Mean 5.74 1461 49.43  23.06 185.95 0.7
Range 5-6.5 12.70-15.7045-53 11.80-35.13115-240 0.10-1.13
CD(5%Levelofsignificance) 0.35 0.56 5.15 4.06 86.79 0.48
StandardDeviation 0.52 1.03 3.41 9.07 49.15 0.4
Initial 6.8 13 44 10.098 110 0.11

T3>T4>T1>T2>T5>C.Thevaluerecordedshows
medium to high value ofPhosphorus inthe soil.
The total phosphorus does not increasesthe
availablephosphorus[11]and
showslessvariations. Potassium content of the
soil from
theresultshowsamediumvaluei.eitrangesbetween
115-
240Kg/ha.Thecombinedapplicationofthreenutrient
shasresultedinmoreavailabilityofpotassium.Therei
sanincreaseascomparedtocontrolandthebioagent
also contributed to availability of macroand
micronutrients.The sequences of
Potassiumcontent in the soilis T6> T3> T5>T4
>T2

acterchroococcumaddedinthesoil. Thetreatmentwi
thAzotobactershowshighestNitrogencontents.The
sequenceofnutrientavailabilityisT6>T5>T4>T2
>T3>T1.The presence of Azotobacterin the
soilincreasesNitrogencontentbutintreatment6ther
eislessnitrogeninthesoilevenwithAzotobacter as
Trichodermaviridecan forms
anantagonisticrelationshipwithAzotobacterchrooc
occum.Theothertwomicroorganismsenhance the
availability of nitrogen in the
soil.SimilarobservationswerereportedearlierbyMu
kherjee and Rai [12], Rudresh et al. [13]
andResendeetal.[14].

4. CONCLUSION

ThetreatmentT3showedthehighestorganiccarbon

which received P.S and TV as
inoculumsandorganicmanureVermicompost@ 10t
onnes

perha.Thetotalnitrogencontentofthesoilunderdiffer
enttreatmentsismaximuminT6whichreceivedA.C,
Azotobactorhelpsinnitrogen fixation
increases the total nitrogenof the soil. The
Available phosphorusin T3 due
totheactivityofphosphatesolubilisingmicroorganis
msbyconvertingunavailablephosphorus to
available form and Potassium washighestinT6.
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