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ABSTRACT

Sustainable agriculture is advantageous overconventionalagriculture forits

capacitytoaccomplishfooddemandbyutilizingenvironmentresourceswithout

negativelyaffect.Fertilizerplayamajorroleinagriculturecrops.Algaearethekind

ofwidespreadphotosyntheticorganism whichhaveaabilitytoenrichsoilnutrients

andenhanceutilizationofmacroandmicronutrients.Algaebiofertilizerpresence

ofalargegroup ofmicroorganism which havebenefitsto enhancethesoil

productivity.Algaehavenaturallynitrogenfixationwhichhelptogrow theplant

fastly.ThreetypesCyanobacterialalgaebiofertilizerAzollaasdriedplant,Spirulina

asextractedpowderandGeitlerinemaasliquidwereusedtogrownfivedifferent

plants s(Trigonella foenum-graecum,Brassica,Sesamum indicum,Capsicum

frutescensandVignaradiata)fortoknowntheearlystagegrowthoftheplantby

measuring (cm ).Algalization asbeen employed forobserving thenitrogen

,potassium andphosphoruswastakenbyNPK testusingNPK kit.Effectof

Toxicityofalgaebiofertilizeronearthworm from therethelengthoftheearthwere

observedforaweek,earthworninnormalsoilitgrown0.5cm,inazollabiofertilizer

itsremainsamelength,inspirulinabiofertilizeritgrown1m andingeitlerinema

biofertilizerearthworm wasshinkledandlengthwerereduced.Apartfrom three

algaefertilizerAzollashownamajorgrowthandhighnitrogenfixation,Spirulina

biofertilizershowed modrategrowth and Geitlerinema wasresulted expected

result.
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CHAPTER1:INTRODUCTION

Analgalbiofertilizerisanaturalfertilizer.Ithelpstoretainessentialnutrientsand
waterinthesoilwhichisrequiredforthepropergrowthofpants.Fertilizerplaya
keyrolein agriculturecrops.Biofertlizerisasubstancewhich contain living
microorganism ,whenappliedtoplantwhichcolonizetherhizospheretheinterior
oftheplantandpromotesgrowthbyincreasingthesupplyoravailabilityofprimary
nutrientstothehostplant.Biofertilizeraddnutrientthroughthenaturalprocessof
nitrogenfixation,solubilityphosphorousandstimulatingthplantsgrowththrough
thesynthesisofgrowthpromotingsubstance.Biofertilizercanbereducetheuse
ofsyntheticfertilizerandpesticide,buttheyarenotyetabletoreplacetheiruse.
Sincetheyplayseveralrolesapreferredscientificterm forsuchbeneficialbacteria
“plant-growthpromotingrhizobacteria”.Biofertilizerprovidesth“eco-friendly
“organicagro-input.Biofertilizersuchasrhizobium,azotobactes,azospirilium
andBGAhavebeeninuseoflongtime.BGAsynthesisandliberatesplantgrowth
promotingsubstancesuchasauxinsandaminocompoundswhichstimulateplant
growth.

Algaeareakindofwidespreadphotosyntheticorganism includingeukaryotic
greenalgaeandprokaryoticbluealgae.Thesefascinatingorganism canbusedin
modernagriculturefortheirabilitytoenrichsoilnutrientandenhanceutilizationof
macroandmicronutrients.Thiswastoaccesstheeffectofmarinealgaefertilizer
ongrowthofplants.Thealgaetreatmentincreasedgrowthperformanceatthe
earlystageofgrowth and improved yield characteristics.Thusmarinealgae
exhibitedhighgrowthandyieldrevealedthepotentialofthemarinealgaeas
fertilizerinplants.Algaeextractshavebeenresearchedforseveralyearstobe
usedasafertilizersbeneficialeffectsofusingalgaehavebeenreportedinvarious
parts.Thesimplepresenceofcyanobacteriainsoilresultsinforationofsoil
aggregate,whichreducessoillossduringrainyseasonandregulatesaeration,soil
temperaturehence,improvingphysicalandchemicalpropertiesofsoilvis-à-vis
physicalenvironmentoftheplants.Theyhavethepotentialto mobilizethe
insolubleformsofinorganicphosphates.Somebeneficialactivitiesofalgaesuch
as,itsymbioticallyassociatewiththeplantroots.Itmaintainsthenaturalhabitatof
thesoil.Inincreasesthecropyieldby20%-30% replacechemicalnitrogenand
phosphorusby30%andstimulatesplantgrowth.Biofertilizeralsopromotehealthy
soil,leadingtothegreaterfarmingsustainability.Cyanobacterium secretegrowth
promotingsubstancelikeIAA,IBA,IVAA,Aminoacids,proteins,vitaminsetc,,.
Theyaddsufficientnumberoforganicmatterinsoil.AzollatransferN,increase
organicmatterandfertilityinsoilandalsoitshowstoleranceagainstheavy
metals.Algaewasanrenewableenergysource.

Cyanobacteriaareoneofthemajorcomponentofagriculturalfield.The
agriculturalimportanceofBGAisrelateddirectlywiththeirabilitytofixnitrogen
andotherbeneficialeffectsforplantsandsoil.Cyanobacteriahaveanemerged
potentialasbiofertilizer .TheyhvetheabilitytoutilizeCO2,water,andnutrients
toconvertsolarenergyintobiomass.Efficientapplicationofcyanobacteriahave
beenreportedinagriculturalpracticestoreduceglobalwarmingbydecreasing
CO2gas.
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Spirulinaisanorganism thatgrowthinbothfreshandsaltwater.Itisatypeof
cyanobactriawhichisafamilyofsingle-celledmicrobesreferredtoasblue-green
algae.Cyanobacteriacanproduceenergyfrom sunlightthroughphotosynthesis.
Spirulinaasacompletelynaturalandhealthyfertilize.Whencomparedtochemical
fertilizerspirulinaenhancetheplantgrowthintermsofproteincontent.The
spirulinafertilizerthusprepredmakesacompletenutritionpackagefortheplants
thatresultsingrowthandhigheryield.Gardenershaveusedspirulinaascomplete,
effectivefoliarplantfood.Thespirulinafertilizercanbe preparedinliquidand
powderform to suitthe requirements ofthe farmers and theirapplication
techniques.

Azollaisanaquaticferncontisingofashort,branched,floatingstem,bearing
roots,triangularorpolygonalinshapeandfloatonthesurfaceofthewater.The
leaves are alternately arranged,each consisting ofthick aerialdoesallobe
containinggreenchlorophyll.Themostremarkablecharacteristicsofazollaisits
symbioticrelationshipwiththenitrogen-fixing-blue-green-algae(cynobacteria)
AnabaenaAzolla.Thefernprovidesnutrientsandpossiblyothergrowthpromoting
substance.Symbioticcyanobacteriaazollaisresponsiblefornitrogenfixation
whichincreasesthefertilityofthesoilandinturnenhancestheyield.Azollaisrich
inproteins,aminoacids,vitaminsandminerals.Bythepresenceofazollacropor
plantgrowwellduetoitsabilityofgivingnitrogen.Azollaisthemostcommonly
usedgreenmanureonagriculture,duetoitsnitrogenfixingcapacity,growthrate
andabilitytoscavengenutrientsfrom soilandwater.

Geitlerinema is the simple filamentous cynobacteria genus geitlerinema is
heterogneous.Anoxygenic cynobacteriathatusesulphideastheelectrondonor
forphotosynthesisareapotentiallyinfluential.Thethallusisthin,delicate,mostly
brightbluegreen,rarelyvioletorbrown,diffusesometimesfasciclelike,usually
formingthinmacroscopicmats.

Algaebiofertilizerisanatural,organicandrenewableenergysource.Theyhelpto
retainessentialnutrientsandwaterinthesoilwhichisrequiredfortheproper
growthoftheplants.Whenchemicalfertilizerusedtheychangethesoil
compositionandcausingcontaminationandpollution.

CHAPTER2:REVIEW OFLITRATURE

Deepalichittoraet. al2020,usedcynobacterium asasourceoffertilizerfor
sustainable agriculture.cynobactria are the most successfuland sustained
prokaryoticorganism duringthcourseofevolution.BGAareemergingcandidates
forefficientlyconvrsionofradiantenergyintochemicalenergy.Cynobacterium are
usedinecofriendlysustainableagriculturalpraticesforproductionofbiomassof
veryhighvalue.Theyhavedonthecynobacterium underthreecultivationmthod.

1.Opensystem cultivationusingsunlight.

2.Closesystem cultivationusingsunlight.

3.Closesystem cultivationusingartificiallight

Attheprocessof(CSCUC)racewayorcirculartypeshallow opnpondsareused
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forthemasscultivationofcyanobacteriaandmicroalgae.Theadvantagebetween
thissolarradiationisfreeofcost.Disadvantageiscontaminationbyalgaegrazers
andothermicroorganism areunpreventablewhichcompromisesnetproductivity.
Contaminationproblem couldconditionswhichgenerallypreventthegrowthof
otherorganism,howeverthisstratlylimitsthapplicationofopensystem for
cultivationofonlyselectedorganism.

Inthissystem solarradiationisasourceofenergytransparentmaterialsuchas
plasticorglassisusedformakindvesselswhichareplacdoutdoorsinthnatural
lightforillumination.Advantageofitsshownaspreventingcontaminationof
grazres and comptitors provides a highersurface to volume ratio and cell
densitiesobtaind often higherthn in opn system .costofthesesystem is
increaseditwasappearasadiaadvantageonthissystem ofcultivationfor
fertilizer.

Inthissystem sourceofradiationisartificallight.Photobioreactorisusedforthe
cultivationofvariousorganism.Itserveasanimportanttoolfortheproductionof
high-valueproductssuchasstable-isotope-labledbiochemicals.Thedisadvantage
isth utilizationofplasticorglassmaterialformaking thvesseland power
consumptioniscostly.Inthismethod,smallpitsareproparedinthefieldandlifed
withthickpolytheneshuts,forexample:Anabaena,spirulinaem someotheralgal
sampleete,havebeenusedforinoculum preparation.

Onthiscyanobactrium haveanemergedpotentialasbiofertilizer.Theyhavethe
abilitytoutilizeCO₂,waterandnutrienttoconvertsolarenergyintobiomass.
Efficientapplicationofcynobacterium havebeenreportedinagriculturalpractices
toreduceglobalwarmingbydecreasingCO₂gas.Theoverallstudystatedthatthe
BGA biomass can be utilized forimproving the quality offood products,
physicochemicalpropertiesofsoil.Controllingsoil-bornediseaseaddedorganic
matterreleasgrowthpromotingsubstance,solubilizetheinsolublephosphate,use
asnutraceuticalsandalsoapplyinpharmaceuticals.Hence,biofertlizerpropered
from cynobacterium areeconomicalandenvironmental-friendly.

AzollabiofertilizersubstiallyimprovedNUEandyieldforricecrops.The
efficientuseof(N)incropproductioniscriticalformeltingthechallengesoffood
securityandenvironmentintegrity.Theobjectiveofthisstudywastodetermine
theefficiencyofpartiallysubstitutedazollabiofertilizerforsymbioticNfertilizerto
improvedNUE,reduceNlossandenhancericecroppingsystem ,MinZhangetal
2018.

Therefore,3yearfieldexpriementwasconductedwith5treatmentbythem;
CK(controlwithouturea).FN(farmers‘NPratice),FNA(thefarmerNcombined
withazollabiofertilizer);RN(reducingfarmersNby25%)andRNA(substituting
azollabiofertilizerfor25%farmersN).TheNUE,ammonia(NH3)volatilization,
riceyieldandneteconomicbenefitwereassessed.

The resultsshowed thatin the RNA and FNA treatment,azolla biofietilizer
producedhigherrecoveryefficiencyoffertilizerNby69%and59%,providehigher
agronomicN areefficiencyby52% and31% andachievedhigherpartialfactor
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productsofappliedNby43%and13%thenFNfor3years,respectively.Bythese
resultsitshowsthatfertilizerusedfieldhavemorenitrogenthenothers.Itwas
morehelpfultounderstandthecapacityofazollaanditsworkinglevelonsoilwith
plants.Inaddition.theRNAandFNAtreatmentachievedcropNrecoverythatwas
64% and49% higherthantheFN treatmentrespectively.Ithasgreatpowerof
convertingsoilnutrientsandbypromotingtheatmoshericnitrogentoplant.The
improvedNUEundertheazollabiofertilizertreatmentwereatlributedtoreduceN
andenhanceNuptakebyriceplants.

TheRNA&FNAtreatmentsignificantlyreduced(N)lossby48%and26%aswell
asloweredNH3lossby42%and12%overFN,respectively.Inthispercentageof
nitrogenandammoniahaseasytofingthecapacityofRNA onthefield.In
additionazollacouldfix52and4kgNhā¹cropintheRNAandFNAtreatmentand
thereby,azollabiofertilizerresultedinhigherN uptakethatwas17% and33%
higherintheRNAandFNAgroupthaninFN,respectively.AsaresultstheRNA
andFNAtreatmentachievedhigherriceby8%and14%overFN,respectively,but
theyattained similarand higherneteconomic benefitoverFN for 3 year.
Therefore,substitutingazollabiofertilizerfor25% ofureaNprovidesfinancially
atlractiveoptionforfarmertosubstantiallyimprovedNUEandyieldeffectively
reduceNlossinintensivericecroppindsystem.

Microalgalresearchhasbeenanarea0fgreatinterestasmicroalgaehavehigher
productivitythan land plantsand can beused forth production ofvaluable
commoditiessuchasbiofuel,animalfeedsand agriculturalfertilizeramong
others.Theabilityofspirulina-based fertilizerto enhanceplantgrowthwas
demonstratdinleafyvegetablesuchasarugula(erucasativa),(ShyChyiWuang
etal,2016).

Microalgae biorefinery system have been extension studied from the
prespectiveofresources,energyexpenditure,biofuelproductionpotentialandhigh
addedvalueproducts.Thegenusspirulina(Arthrospira)standsoutamongthe
microalgaeofcommercialimportance.Itaccountsforover30% ofbiomass
produced globally because of high protein concentand carotenoid and
phycocyanincontent.Itwasthemostusefulalgaewhichgrownonwateraswell
aswastewater.Spirulinacultivationcanbeusedtoreducegreenhousegasesand
forefficienttreatmentfurthermore,itscellularmorphologyfacilitatesbiomass
recovery,whichcontributestotheprocesslostreduction.(JorgeAlbertoVieire
Costa,et.al,2019).

Fertilizerscanbeexpensiveagriculturalinputsforsmall-scalefarmers,butthere

aretechnologiesbeingdevelopedwhichcanofferfarmerslessexpensivewaysto

ensuretheirsoilsarefertileandhealthy.

Cyanobacteria,orblue-greenalgae,isonesuchexampleofabio-fertilizer,atype

oforganicfertilizerwhich containsliving organismsand harnessesnaturally

occurringinputslikesolarenergy,nitrogen,andwaterto ensuresoilfertilityand
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plantgrowth.Small-scalefarmersusingbio-fertilizershavethepotentialtoprovide

largerandmoresustainableyieldsandhealthiersoilsforthemselvesandtheir

communities.

Currently,lackofsoilfertilityistheprimarycauseof declining-per-capita food

productioninsub-SaharanAfrica.Bio-fertilizerscanhelptomaintainthenatural

soilhabitat,whilealso improving fertility.Morespecifically,cyanobacteriafix

nitrogen,which is an essentialnutrientforsupporting plantgrowth.The

cyanobacteriatapthesun’senergycapturedduringphotosynthesistofixnitrogen

from theairandturnitintoaform whichplantscanuse.Thecyanobacterial

fertilizerproductionbeginswithcultureswhichareseededinshallow pondsand

arereadytouseafew weekslater.Accordingtoresearchersatthe Centrefor

Conservation and Utilization of Blue Green Algae atthe Indian Agricultural

Research Institute,cyanobacteria can be usefulforagriculturaldevelopment

becausethey“offeraneconomicallyattractiveandecologicallysoundalternative

tochemicalfertilizersforrealizingtheultimategoalof increased.ThinAirNitrogen

Solutions,a company producing and marketing bio-fertilizers to small-scale

farmersinthedevelopingworld,foundthatwhencyanobacterialbio-fertilizerwas

appliedtoavarietyofcropsinEthiopia,“yield areatparorexceededoutcomes

from ureaapplicationanddoublethosewithzerofertilizeruse.”Inaddition,they

foundthatplantswhichreceivedthesebio-fertilizertreatmentshadimproved

nutritionvalue;zincandbeta-carotenelevelsweremorethandoubledandiron

increasedbymorethan 50persent comparedtocropstreatedwithnitrogen-rich

ureachemicalfertilizer(M.UpasanaMishraetal,2014).

(A.karthikeyanetal,2008)Thepresentstudyhighlightstheeffectofinterspecific

competitionbetweennaturalfertilizers,(cowdung),chemicalfertilizer(urea),and

biofertilizer. (Phormidium tenue, Bradyrhizobium sp.) on the

overall growth performance and reproductive yield of Vigna mungo L.Allthe

observations were done under the same experimentaland environmental

conditions.Thedifferencesinthegrowthparameterssuchasshootlength,root

length,numberof nodules,100grainweight,numberof flowers,shootandroot

weightwerestudiedatdifferentstagesi.e.,vegetative, flowering andpodforming.

Thebiochemicalconstituentsofleafand seed wereanalyzed for chlorophyll,

proteinandtotalfreeaminoacidcontent.BythestudyofthistheBGAhaveshown

increasedgrowthrateandalsotheincreasestheyield.Itresultsthatalgalspecies

wasthebestsampleforthegrowthofricefield.
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CHAPTER3:AIM ANDSCOPE

3.1AIM:

To study the effects ofseed germination by using Spirulina,Azolla and
Geitlerinemaofalgaebio-fertilizer.

3.2OBJECTIVE:

1.To assess the effect of Spirulina on seed germination of

Trigonellafoenum-graecum,Brassica,Sesamum indicum,Capsicum
frutescens,Vignaradiata.

2.ToassesstheeffectofAzollaonseedgerminationofTrigonella
foenum-graecum,Brassica,Sesamum indicum,Capsicum frutescens,
Vignaradiata.

3.To assess the effectofGeitlerinema on seed germination of
Trigonellafoenum-graecum,Brassica,Sesamum indicum,Capsicum
frutescens,Vignaradiata.

4.ToestimatetheNPKvalueofthecontrolsoilandalgaeaddedsoil.

5.Tostudytheeffectofalgaeonearthworm.
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CHAPTER4:MATERIALSANDMETHODOLOGY

4.1MATERIALS

1.Pots

2.Soil

3.Water

4.Gratingscale

5.Seeds(greengram ,fenugreek,sesame,mustardandchilli)

4.1.1SELECTEDSEEDS:

Seedsarecollectedfrom Chennaimarket

● Trigonellafrenum-graecum (fenugreek)
● Brassica(mustard)
● Sesamum indicum (sesame)
● Capsicum frutescens(chilli)

● Vignaradiata(greengram )

4.1.2SELECTEDALGAE:

1.Spirulina

2.Azolla

3.Geitlerinema

4.2METHODOLOGY

4.2.1SAMPLECOLLECTION:

Spirulina:collectedfrom online,Amazon.

Azolla:Collectedfrom online,Amazon.

Geitlerinema:Collected from the departmentofBiotechnology,̀ Sathyabama
university.

4.2.2SAMPLEPREPARATION:

Spirulina:Directlycollectedastheextractedpowder,giveninfig4.2.2.1.

Azolla:Collectedasaplantanddriedthatplantat21oCintheshadowregionfor3
to4days.Thenusedtobeafertilizer,giveninfig4.2.2.2

Geitlerinema:Collectswaterfrom theseainChennaiandboilthewaterat100oC.
Pourthewaterintothecleancontainerandaddthatcollectedalgaeintoit.Grown
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thealgaefor20days,thensqueezethealgaetoextractitsjuice,giveninfig
4.2.2.3.

FIG4.2.2.1EXTRACTEDSPIRULINA FIG4.2.2.2AZOLLA

POWDER BIOFERTILIZER

FIG4.2.2.3GEITLERINEMALIQUID

4.2.3METHODSOFPLANTING:

TakenthreetypesoffertilizerSpirulinaaspowder,Azollaasdriedplantand
Geitlerinemaasliquid.From thedayofseedingevery5daysmeasuretheshoot
androotoftheplantusineGratingscale.Andevery7-8daysmentionedlevelof
fertilizerwereadded

SPIRULINA:250gofsoilwasmixedwith10-20gofextractedSpirulinapowder,
transferto a potfilled with halfofsand.Spread evenlyoverto thatnormal
soil.Filledthebasesameasin4pots.30-40Trigonellafoenum-graecum seed,50
-60Brassicaseeds,20-30Sesamum indicum seedsand 10-15Capsicum
frutescensseedsareplantedonthis4pots.Then10-20gofextractedspirulina
powderis ofwaterandthisliquidmixedwith250gofsoilandtransfertoapots
likeotherseeded40-60 Vignaradiataseeds.Finallypouredsufficientwaterand
leavetogrow.

AZOLLA:250gofsoilmixedwith10gofAzollaplantandtransfertoapotfilled
halfofsoil.Spread evenlyovertothenormalsoil..25-30Trigonellafoenum-
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graecum seed,40-60Brassicaseeds,40-60Sesamum indicum seedsand 10-15
Capsicum frutescensseedand30-40 Vignaradiataseedsareplantedinfive
differentpots.Pouredthesufficientwaterandleavetogrow.

GEITLERINEMA:Same250gofsoilmixedwith10-15mlofsqueezedGeitlerinema
liquidandtransfertoapotfilledwithhalfofsoil.Plantingthesameamountof
seedsastakenfrom theabovementionedAzolla.Pouredthesufficientwaterand
leavetogrow.

4.2.4NPKTEST:

Usingthereadymadekidforthisthis.Soilwascollectedfrom theplanting
pots. Usethepipettetotransfer
2.5mLoftheclearsoilextracttothetesttube.Addtheentirecontentsofthe
Nitrogen(N)reagenttothetesttubeandreplacethecaponthetesttube,shake
gentlyfor30secondstodissolvedthereagent.Allowthetesttubetostandfor30
seconds.Comparethecolourofthesolutioninthetesttubewithcolourscreen
giveninthekit.NotedowntheNitrogencontentinthesoil.

Usethepipettetotaken2-5mLoftheclearsoilextracttothetesttube.Add
theentirecontentofthePhosphorus(P)reagenttothetesttubeandreplacethe
caponthetesttube,shakegentlyfor30secondstodissolvedthereagent.Allow
thetesttubetostandfor30seconds.comparethecolourofthesolutioninthetest
tubewithcolourscreengiveninthekit.NotedownthePhosphoruscontentinthe
soil.

add0.5mLofthecleansoilextracttothetesttube.AddthePotassium (P)1
reagenttothetesttubeuntilthemark.Addtheentirecontentofthepotassium (K)
2reagenttothetesttubeandreplacethecaponthetesttube,shakegentlyfor30
secondstodissolvedthereagent.Allow thetesttubetostandfor30seconds.
Comparethecolourofthesolutioninthetesttubewithcolourscreengiveninthe
kit.NotedownthePotassium contentinthesoil.ThisNPKtesttakeninNational
ArgoFoundationLaboratoryServiceDivisioninchennai.

4.2.5TOXICITYTESTOFALGAEONEARTHWORM:

4earthworm wastakenandmeasureditslengthseparatelywithgratingscale.
Taken4containerfirstonecontainnormalsoilused,secondonecontainsoilwith
Azollafertilizer,thirdonecontainSpirulinawithsoilandlastonecontainsoilwith
Geitlerinema.Addone-oneearthworm toeachcontainerandleavetheearthworm
toeatthatalgae.Finallyobservedthesizeoftheearthworm.
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CHAPTR5:RESULTANDDISCUSSION

5.1EFFECTOFALGAEONPLANTGROWTH:

ThreetypeofalgaebiofertilizerwereusedSpirulinaasextractedpowder,Azollaas
driedplantandGeitlerinemaasliquid.From thisbio-fertilizerfivedifferentplants
wereused.Theresultandnumberofseedusedinnormalsoilweregivnintable
5.1.1.Theamountofseedusedinbiofertilizerwerementionin4.2.3.theresultof
seedsgrowninnormalweregivenintable5.1.1.Theresultofseedsgrownin
Azollabiofertlizerweregivenintable5.1.2.TheresultofseedsgrowninSpirulina
weregivenintable5.1.3onthisBrassicaweregrownandSesamum indicum was
affectbyfungalformationafter8days.TheresultofseedsgrowninGeitlerinema
weregivenin5.1.4.

TABLE5.1.1SEEDGROWNINNORMALSOIL

SNO. NAMEOFSEEDS NUMBEROF
SEEDSUSED

NUMBEROF
SEEDS

GROWN

1 Trigonellafoenum-graecum

(Fenugreek)

20-30 22

2 Brassica(Mustard) 20-25 6

3 Sesamum indicum (Sesame) 25-30 20

4 Capsicum frutescens(chilli) 5-10 3

5 Vignaradiata(Greengram) 20-30 24

Here,thesampleseedshavebeencountedandappliedwithsoilwithouttheuseof
algalbiofertilizertoknow normalsoilgrowthandbiofertilizerusedsoilgrowth
level.Andalsotoshowthedifferenceinnormalsoilandbiofertilizerusedsoil.

TABLE5.1.2SEEDSGROWNINAZOLLABIOFERTILIZER

This,seedsampleshavecountedlyappliedtothesoilandthegrowthlevelhave
beenmeasured.

SNO. NAMEOFSEEDS NUMBEROF
SEEDSUSED

NUMBEROF
SEEDSGROWN

1 Trigonellafoenum-graecum
(Fenugreek)

25-30 27

2 Brassica(Mustard) 40-50 43

3 Sesamum indicum (Sesame
)

40-60 49
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4 Capsicum frutescens(Chilli
)

10-15 12

5 Vignaradiata(Greengram ) 30-40 37

TABLE5.1.3SEEDSGROWNINSPIRULINABIOFERTILIZER

Numberofseedsgrowthhavebeenmeasuredinspirulinafertilizerappliedseeds

.

SNO. NAMEOFSEEDS NUMBER OF
SEEDSUSED

NUMBER OF
SEEDSGROWN

1 Sesamum indicum (sesame) 30-40 35

2 Capsicum frutescenes(chilli) 50-60 0

3 Trigonellafoenum-graecum
(Fenugreek)

20-30 23

4 Brassica(Mustard) 10-15 13

5 Vignaradiata(Greengram ) 40-60 53

TABLE5.1.4SEEDSGROWNINGEITLERINEMABIOFERTILIZER

Onthegeitlerinemafertilizersampleused.Ithavenotshownanygrowthonall
seedsamples.

SNO. NAMEOFSEEDS NUMBEROF
SEEDSUSED

NUMBEROF
SEEDSGROWN

1 Trigonellafoenum-graecum

(fenugreek)

25-30 0

2 Brassica(mustard) 40-50 0

3 Sesamum indicum (sesame
)

40-60 0

4 Capsicum frutescens(chilli
)

10-15 0

5 Vignaradiata(greengram ) 30-40 0
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FIG5.1.1EARLYGROWTHOFTRIGONELLAFOENUM-GRAECUM

FIG5.1.2EARLYGROWTHOFBRASSIA

FIG5.1.3EARLYGROWTHOFCAPSICUM FRUTESCEN

FIG5.1.4EARLYGROWTHOFVIGNARADIATA
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5.2READINGOFPLANTS:

From thedayofseedingevery5daysshootandrootsizeweremeasuredwith
gratingscale.Theresultofreadingofthenormalplantweregivenintable5.2.1,
Spirulina weregiven in table5.2.2,Azollaweregiven in thetable5.2.3 and
Geitlerinemawerenotgrownso0%oftheresult.overallComparedtonormalplant
growthazollaresultedmoregrowth,spirulinaresultermoderateandbrassicaand
sesamum indicum wereaffectedbyfumgiafter10daysanddoesn’tshow grow
furtherandgeitlerinemaresultednogrowth.

TABLE5.2.1READINGOFPLANTGROWNINNORMALPLANT

DAY Trigonella
frenum-
graecum
(fenugreek
)

Brassica
(mustard)

Sesamum
indicum
(sesame)

Capsicum
frutescens
(chilli)

Vigna
radiata
(green
gram )

DAY5 Shoot-1cm

Root-0.7cm

Shoot-0

Root-0

Shoot-1cm

Root-1.8cm

Shoot-0

Root-0

Shoot-
4.4cm

Root-4cm

DAY
10

Shoot-2.9cm

Root-2.4cm

Shoot-
1.5cm

Root-0.9cm

Shoot-
1.6cm

Root-2.5cm

Shoot-0

Root-0

Shoot-5cm

Root-4.9cm

DAY
15

Shoot-4cm

Root-3.4cm

Shoot2.9cm

Root-3cm

Shoot-
3.2cm

Root-4cm

Shoot-2.2cm

Root-1.3cm

Shoot-
5.7cm

Root-5.3cm

DAY
20

Shoot-4.5cm

Root-3.9cm

Shoot-
3.8cm

Root-3.8cm

Shoot-
3.9cm

Root-4.3cm

Shoot-2.7cm

Root-1.9cm

Shoot-
6.1cm

Root-5.7cm

DAY
25

Shoot-5.3cm

Root-4.3cm

Shoot-
4.2cm

Root-4cm

Shoot-
4.2cm

Root-4.6cm

Shoot-3cm

Root-2.3cm

Shoot-
6.5cm

Root-5.9cm
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DAY
30

Shoot-6cm

Root-4.9cm

Shoot-
4.8cm

Root-4.8cm

Shoot-
4.9cm

Root-4.7cm

Shoot-3.3cm

Root-2.5cm

Shoot-
6.9cm

Root-6cm

5.2.1.1GraphicalrepresentationofplantgrowthofTrigonellafoenum-graecum
innormalsoil

5.2.1.2GraphicalrepresentationofplantgrowthofBrassiainnormalsoil
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5.2.1.3GraphicalrepresentationofplantgrowthofSesamum indicum innormal
soil

5.2.1.4 Graphicalrepresentation ofplantgrowth ofCapsicum frutescensin
normalsoil

5.2.1.5Graphicalrepresentationofplantgrowthofvignaradiatainnormalsoil

Measurementofplantgrownlevelhasbeennotedandgivenintable5.2.1;The
seedshavebeenmeasureaccordingtothecalculateddaysof5-30.Apartfrom all
plantsVignaradiata(greengram)hasgrownwellandshowedmaximum growth
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whencomparedtootherseedsamples,nextlevelofhighgrowthininitialstage
wasTrigonellafoenum-graecum (fenugreek).Brassica(mustard)andSesamum
indicum (sesame) were almost shown similar growth .Finally Capsicum
frutescens(chilli)werestarttogrowat8thdayandthiswasshownaminimum
growthcomparedtoall.Andtheirgraphicalrepresentationgivenabove.

TABLE5.2.2READINGOFPLANTGROWNINSPIRULINABIOFERTILIZER

DAYS Trigonella
frenum-
graecum
(fenugreek)

Brassica
(mustard)

Sesamum
indicum
(sesame)

Capsicum
frutescens
(chilli)

Vigna
radiata
(green
gram )

DAY5 Shoot-1.9cm

Root-2cm

Shoot-0

Root-0

Nogrowth

Shoot-
1.5cm

Root-1cm

Shoot-
0.5cm

Root-0.1cm

Shoot-
2.3cm

Root-1cm

DAY
10

Shoot-6cm

Root-1.7cm

Shoot-0

Root-0

Fungi
formed

Shoot-
1.5cm

Root-1cm

Fungi
formed

Shoot-
1.2cm

Root-1cm

Shoot-
5.5cm

Root-2cm

DAY
15

Shoot-9cm

Root-5cm

Shoot-0

Root-0

Shoot-0

Root-0

Shoot-
1.7cm

Root-1.3cm

Shoot-7cm

Root-3.5cm

DAY
20

Shoot-9.5cm

Root-6.1cm

Shoot-0

Root-0

Shoot-0

Root-0

Shoot-2cm

Root-1.4cm

Shoot-8cm

Root-4cm

DAY
25

Shoot-10.5cm

Root-7.2cm

Shoot-0

Root-0

Shoot-0

Root-0

Shoot-
2.4cm

Root-1.6cm

Shoot-
8.4cm

Root-4.3cm

DAY
30

Shoot-11cm

Root-9cm

Shoot-0

Root-0

Shoot-0

Root-0

Shoot-
2.5cm

Shoot-
8.9cm
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Root-1.6cm Root-5cm

5.2.2.1GraphicalrepresentationofplantgrowthofTrigonellafoenum-graecum
inspirulinabiofertilizer

5.2.2.2Graphical representation of plant growth of Brassia in spirulina
biofertilizer

5.2.2.3 Graphicalrepresentation ofplantgrowth ofSesamum indicum in
spirulinabiofertilizer
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5.2.2.4Graphicalrepresentation ofplantgrowth ofCapsicum frutescens in
spirulinabiofertilizer

5.2.2.5Graphicalrepresentationofplantgrowthofvignaradiata inspirulina
biofertilizer

Here,thesameseedsampleshavebeenusedandgrowthofplantweremasured
every5days,giveninthetable5.2.2.Thesefivesampleshavebeengrowwiththe
applicationofSpirulinabiofertilizer.Ithasbeenappliedasapowderycomponent
withtheamountof10-20gforevery7-8days.Onthisalgaefertilizersamplethe
Trigonellafrenum-graecum (fenugreek)shownmaximum growthcomparedto
otherfourseedsample.NextlevelofhighgrowthatinitialstagewasVignaradiata
(green gram ).Capsicum frutescens (chilli)was shown minimim growth
comparedtoothrs.Sesamum indicum (sesame)andBrassica(mustard)were
notgrowthandaffectedbyfungiat9thanditlostitsgrowthlevel.Andtheir
Graphicalrepresentationweregivenabove.

TABLE5.2.3READINGOFPLANTGROWNINAZOLLABIOFERTILIZER

DAYS Trigonella
frenum-
graecum
(fenugreek)

Brassica
(mustard)

Sesamum
indicum
(sesame)

Capsicum
frutescens
(chilli)

Vigna
radiata
(green
gram )
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DAY5 Shoot-1.3cm

Root-0.9cm

Shoot-
1.0cm

Root-
1.1cm

Shoot-1cm

Root-1.9cm

Shoot-0

Root-0

Shoot-
5.5cm

Root-4.5cm

DAY10 Shoot-4cm

Root-4cm

Shoot-
1.9cm

Root-4.5cm

Shoot-
1.9cm

Root-4.5cm

Shoot- 2.0
cm

Root-1.9cm

Shoot-
6.3cm

Root-4.9cm

DAY
15

Shoot-4.3cm

Root-4.5cm

Shoot-4cm

Root-4.7cm

Shoot-4cm

Root-4.7cm

Shoot-
2.4cm

Root-2.4cm

Shoot-
7.1cm

Root-5.5cm

DAY
20

Shoot-5.3cm

Root-4.9cm

Shoot-
4.1cm

Root-4.9cm

Shoot-
4.1cm

Root-4.9cm

Shoot-
2.7cm

Root-2.6cm

Shoot-8cm

Root-5.9cm

DAY
25

Shoot-5.7cm

Root-5.3cm

Shoot-
4.3cm

Root-5.1cm

Shoot-
4.3cm

Root-5cm

Shoot-
3.1cm

Root-2.9cm

Shoot-
8.5cm

Root-6.2cm

DAY
30

Shoot-5.9cm

Root-5.4cm

Shoot-
4.7cm

Root-5.2cm

Shoot-
4.7cm

Root-5.3cm

Shoot-
3.5cm

Root-3.1cm

Shoot-
8.9cm

Root-6.3cm
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5.2.3.1GraphicalrepresentationofplantgrowthofTrigonellafoenum-graecum
inazollabiofertilizer

5.2.3.2GraphicalrepresentationofplantgrowthofBrassiainazollabiofertilizer

5.2.3.3GraphicalrepresentationofplantgrowthofSesamum indicum inazolla
biofertilizer
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5.2.3.4 Graphicalrepresentation ofplantgrowth ofCapsicum frutescensin
azollabiofertilizer

5.2.3.5Graphicalrepresentation ofplantgrowth ofvigna radiata in azolla
biofertilizer

Herealso,sameseedsampleshavebeenusedandgrowthofplantweremasured
every5days,giveninthetable5.2.3.Thesefivesampleshavebeengrowwiththe
applicationofAzollabiofertilizer.Ithasbeenappliedasadriedplantofazollawith
theamountof10gforevery7-8days.Whencpmparedtospirulina,geitlerinema
eveninnormalsoil,azollabiofertilizershownmajorgrowthforallpalnts.Inazolla
biofertilizermaximum growthofthplantwasVignaradiata(greengram )andnext
highgrowthTrigonellafoenum-gracum (fenugreek).Brassica(mustard)and
Sesamum indicum (sesame )were shown similargrowth and Capsicum
frutescens (chilli)shown minimum growth compared to other.Graphical
representationweregivenabove.

5.3RESULTOFNPKTEST

ForNPKtesttwonormalsoilwereusedonewasusedforspirulinabiofertilizerand
secondoneusedforazollaandgeitlerinemabiofertilizer.Theamountofsoil
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samplewere80gforeachsample.

TABLE5.3.1NPKTESTVALUEOFNORMALSOIL

PARAMETER UNIT RESULT

NitrateNitrogen mg/kg 31.4

AvailablePhosphorous mg/kg 26.29

Potassium exchangeableK mg/kg 155

Thenormalsoilhavenitrogen,phosphorusandpotassium content.Onthisthe
normalsoilhavehighlevelofpotassium contentofabout155mg/kgandnitrogen
have31.4mg/kg.

TABLE5.3.2NPKTESTVALUEOFSPIRULINAUSEDONFEW DAYS

PARAMETER UNIT RESULT

NitrateNitrogen mg/kg 5.8

AvailablePhosphorous mg/kg 90.03

Potassium exchangeableK mg/kg 259

Here,thefewdaysofusedspirulinum results,itshowshighlevelofpotassium of
about259mg/kgandnitrogenhave5.8kg/mg..

TABLE5.3.3NPKTESTVALUEOFSPIRULINAUSEDONMOREDAY

PARAMETER UNIT RESULT

NitrateNitrogen mg/kg 35.4

AvailablePhosphorous mg/kg 14.89

Potassium exchangeableK mg/kg 99

Comparedwithnormalsoil,Spirulinagotlowernitrogeninfewdaysofbiofertilizer
appilicationalmost25.4mg/kgwaslower.Thismaybetheseedwereusedto
observedthenitrogentogrow.Afteringrowncertainlengththenitrogenlevel
increased4mg/kg.
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TABLE5.3.4NPKTESTVALUEOFNORMALSOIL

PARAMETER UNIT RESULT

NitrateNitrogen mg/kg 66.3

AvailablePhosphorous mg/kg 71.73

Potassium exchangeableK mg/kg 227

TABLE5.3.5NPKTESTVALUEOFAZOLLAUSEDONFEW DAY

PARAMETER UNIT RESULT

NitrateNitrogen mg/kg 26.8

AvailablePhosphorous mg/kg 61.63

Potassium exchangeableK mg/kg 296

TABLE5.3.6NPKTESTVALUEOFAZOLLAUSEDONMOREDAYS

PARAMETER UNIT RESULT

NitrateNitrogen mg/kg 40.5

AvailablePhosphorous mg/kg 83.43

Potassium exchangeableK mg/kg 312

TheresultofNPK testonazollausedsoilonmoredayssample,itshows
increasingrateofnitrogen,phosphorusandpotassium onsoil.

Comparedwithnormalsoil,azollagetlowernitrogeninfew daysofbiofertilizer
applicationalmost39.5mg/kgbecausethesamelikespirulinaitmaybeseed
observednitrogentogrow.Andthen13.7mg/kgnitrogenlevelincreased thanthe
fewdaysofapplication.MoreazollaappilicationNitrogenlevel40.5mg/kgwhich
islowerthannormalsoilnitrogenlevelalmost25.8mg/kg.Mostof thetheory
explainedazollahavehighnitrogenlevelbutthisstudiedgotlow nitrogenthen
normal.Thismaybehappnedtheazollaplantweredried.

TABLE5.3.7NPKTESTVALUEOFGEITLERINEMAUSEDONFEW DAYS

PARAMETER UNIT RESULT

NitrateNitrogen mg/kg 96.7

AvailablePhosphorous mg/kg 51.25
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Potassium exchangeableK mg/kg 361

TABLE5.3.8NPKTESTVALUEOFGEITLERINEMAUSEDONMOREDAYS

PARAMETER UNIT RESULT

NitrateNitrogen mg/kg 25.0

AvailablePhosphorous mg/kg 72.19

Potassium exchangeableK mg/kg 354

Comparedwithnormalsoil,geitlerinemagethighnitrogenininitialstageof
biofertilizerapplicationalmost30.4mg/kg.AndthennitrogenleveldecraesediIn
more days ofbiofertilizerapplication almost41.3mg/kg were reduced and
resultednogrowth.

5.4EFFECTOFALGAEONEARTHWORM:

Fourearthworm weretakenoneinnormalsoil,secondinspirulina,thirdinazolla
andfourthingeitlerinema.Thisalgaewerekeptforoneweektoeatthealgae.
Earthworm measuredbeforeallow toeatthealgaeandafteroneweektookand
measuredagain,thelengthoftheearthworm weregiventable5.5.1.

TABLE5.4.1LENGTHOFTHEEARTHWORM

EARTHWORM BEFORE EATEN THE
ALGAE

AFTER EATEN THE
ALGAE

NORMAL 12 12.5

SPIRULINA 4 5

AZOLLA 13 13

GEITLERINEMA 13 8

Normalandspirulinashowedearthworm lengthgotincreased0.5cm andazolla
havebeinsamelengthandfinallyearthworm ingeitlerinemawasshinkledand
5cm lengthreduced
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CHAPTER6:SUMMARYANDCONCLUSION

TheAzolla,spirulina,andspirulina,andgeitlerinemaofalgaearebelongstothe
genusofcynobacterium wereusedassample.Thesesamplesarecollectedfrom
onlineand from thedepartmentofbiotechnology,sathyabama.Thesesamplesare
usedinthreewaysAzollaasdriedat21OCandusedasbiofertilizer,spirulinawas
directly collected as extracted powder and geitlerinema as liquid.These
biofertilizerwereusedtogrow 5differentplants(TrigonellaFoenum-graecum,
Brassica,Sesamum indicum,capsicum frutscens,vignaradiata)for30daysand
measuredthelengthofshootandrootofplantevery5days.Alsogrownallthis5
plantsinnormalsoilandmeasureditstoo.ComparedtonormalplantsAzolla
resultedmoregrowth,spirulinaresultedmoderategrowthandfrom thisBrassica
andSesamum indicum wereaffectedbyfungi andgeitlerinemaresultedno
growth.NPKtestweretakenfornormalandsampleusedsoil.SoilSamplehas
beencollectedfewdaysofapplicationandmoredaysofapplication.Theresultof
NPKshownAzollaandspirulinanitrogenlevelwaslowerthanthenormalinfew
daysofapplicationandgethigherinmoredaysofapplication.Ingeitlerinemain
nitrogenlevelhigherthanthenormalinfew daysofapplicationandgetlowerin
moredaysofapplication.Thetoxicityofalgaeonearthworm wereobservedby
allowingtheearthworm toeatthealgaeforoneweek.Theobservationshown in
normalandspirulinatheearthworm grown0.5cm,Inazollaearthworm wasin
samelengthandgeitlerinematheearthworm shrinkledandlengthreduced.

Theconclusionofthestudyisazollahavemorecapacitytogrownthe
plant,spirulinahavemoderatecapacityandgeitlerinemahavenocapacitytogrown
theplant.Azollaandspirulinahavemorenitrogenfixationthangeitlerinema.
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