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Carbonsequestrationinsugarcaneplant-
soilsystemasinfluencedbynutrientintegrationpracticesunderIndo-Gangeticplainsofindia

Abstract

Sugarcaneisamulti-
purposecrop. Thecapabilityofsugarcanecroptosequestratecarbonintosoilandplantisofgreatimpor
tance.Underthisstudythecarbonsequestrationinplantedsugarcaneandtheir rhizospheric
soilunderdifferentnutrientmanagementpracticeswasassessed.As IPCC reported,thattherising
temperatureofearthsurfaceresultedofGHGsemissionwhich
causesglobalwarming.Inordertostabilizetheglobaltemperature,theanthropogenicCOhastobemi
tigatedtoasignificantlevelandthesurplusatmosphericCOsinplantsandsoilhastobesunk,underthis
circumstance,sugarcanecultivationplayspivotalroleinutilisingCOgsince
itisaCgplanthavinghighefficiencyofutilisingCO.duringphotosynthesis. Thereisanotherintervent
ionmightbeenhancingtheCO,capturebychangingthenutrientmanagementpracticeswhichenhanc
eschlorophyllsynthesisbythewayofincreasingnitrogenefficiencyinsugarcane. Thedifferenttreat
mentcompositionenhancesphotosynthesiswheremoreCOhasbeencaptured. Thusthesugarcanec
ropandrhizosphericsoilsactasimportantcarbonsinksindecarbonisationofatmospherethatultimate
lyreducescarbonlevel and causes the global cooling.
SoilPropertiesandCarbonStorage: Theresultsshowedthatsoilphysicalpropertiesandchemicalpr
opertiesweresignificantlydifferedamongtreatmentsduetoapplicationofdifferentorganicamendm
entsovercontrol.Soilorganiccarbon(SOC)wasanalysedwhichrangesfrom0.47t00.67%. Thediffer
entorganicamendmentstreatmentshadaconsiderableeffectonsoilbulkdensityandporositywithsig
nificantimprovementinsoilcarbonstorage.
PlantCarbonStorage: Thecarbonstocksindifferentsugarcaneplantparts,includingroots,shootsan
dleavesweresignificantlydifferent. Thehighestamountofcarbonstockwasfoundinleaves(877.08
kgha™)under Tefollowedbyroots(668.74kgha™) in T, and carbonstockinshoots(422.77 kgha™)
in Tsshowingthat30.41
%and107.58%morecarbonswerestoredintheleavesascomparedtotherootsandshoots  while in
roots 58.18% more carbon stored in comparison to
shoots. Thetotalcarbonstorageinsugarcanebiomassincludingabovegroundpartsandbelowground
parti.e. roots,indifferenttreatmentwassignificantlydifferent. Themean value of
carbonstoredintheabovegroundparts(leavesandstalks)wassignificantlyhigher(1239.65kgha’
Ythanthatofundergroundplantpart(621.73kgha
Y (roots). Theresultsshowedthatthesugarcanefarmingpracticeshavepromisingeffectforcarbonse
questrationandconsequentlyenhancingthemitigationofclimatechangeimpacts.
Keywords:Sugarcane,carbon storage,climate change, photosynthesis,carbonsequestration.

Introduction:



Sugarcaneisaperennialgrasscultivatedcommerciallyover90countrieswithwidespreadglobal
areaofapproximately26x10°haandworldwideharvestof1.83billiontones(AnayaandHuber-
Sannwald,2015).Sugarcaneismainlyusedforsugarproduction. Itisalsousedforlivestockfeedingan
dproducingethanolasabiofuel(Goldemberg,2007).However,thecapabilityofsugarcanecropbein
g C4 plant tosequestratecarbonintoplant andsoil
isofgreatimportance. Theleadingcauseofclimatechangeisgreenhousegasses(GHGs),includingca
rbondioxide(COz)mainlyemittedfromhuman’sunsustainableactivities(D’ Alessandroetal.,2010)
Aslnter-
governmentalPanelonClimateChange(IPCC,2015)reported,thatthetemperatureofearthsurfaceis
expectedtorisebyl.4°Ct05.8°Cattheendofthecentury,duetoGHGsemissionandglobalwarming,
o)
inordertostabilizetheglobaltemperature,theanthropogenicCO,hastobemitigated(Davisetal.,201
0)andthesurplusatmosphericCO,inplantsandsoilhastobesunk,underthiscircumstance,sugarcane
cultivationplayspivotalroleinutilisingCO,fromatmosphere since,
itisaC4planthavinghighefficiencyofutilising solar radiation and consuming more amount of
CO.duringphotosynthesis.CertaininterventionshelpfulinenhancingCO,capturebythenutrientint
egrationstrategywhichultimatelyenhanceschlorophyllsynthesisbythewayofincreasingnitrogene
fficiency.Thesustainableapproachesmightbe
enhancingtheCO,capturebysugarcanefarming(Scharlemannetal.,2014;SadeghiandRaeini,2016
).The croplandsoilsact asimportantcarbonsinks(Nadeuetal.,2015)
whichplayapotentialroleinreduction of atmospheric carbon
(Lal,2001).Previousstudieshaveindicatedthatleavingsugarcaneleavesandtrashesonsoil,improve
sphysical,chemicalandbiologicalpropertiesofsoil(Meieretal.,2006).Mulching
withthesugarcaneresiduesonthesoilimprovessoilbiologicalactivity(Yadavetal.,1994),decreases
soilbulkdensity(Tominagaetal.,2002),enhancessoilaggregation&infiltrationrate(Galdosetal.,20
09)andreducesgasemissionscomparedtothetraditionalburningof crop residue after
harvesting. Afarmwithburnedresidueshad30%lowercarboncontentparticulateorganicmatterand
microbialbiomasscarbonthanthoseofafarmwherethetrashesandresidueswereleftonthesoil (Alire
za et al.,
2020).Asurveyalsoshowedthatleavingthesugarcaneresiduebiomassesinsoilreturnedaremarkabl
eorganicmattercomparedtothesoilswherethesugarcaneresidueswereburned(deFigueiredoetal.,2
010).Ontheotherhand,heavysugarcanebiomassinaboveandundergroundpartsofthesoilscouldact
asimportantpoolsforcarbonsequestrationandconsequentlyenhancingthemitigationofclimatecha
ngeimpacts.However,thereisnotmuchresearchcarriedoutonthecapabilityofcarbonsequestrationi
nsugarcanefarmsinindia. Thisstudythereforewasconductedtoexaminethestatusofcarbonsequestr
ationinsugarcanefarmlandsinBihar. Thetotalareaofsugarcanecultivation IS
about3.15lakhhainaflatplainmanagedwithplantcultivationsysteminBihar. As per the mean
value of carbon stored by sugarcane farming @1861.37 kg/ha only Bihar state can sequester
carbon upto 586.33 Mkg/ha through sugarcane
farming. ThedifferenttreatmentcompositionenhancesphotosynthesiswheremoreCO;hasbeencap
tured.Underthisstudythecarbonsequestrationinplantedsugarcaneandsoilunderdifferentnutrient
managementpracticeswereassessed. ThispaperiswrittenwiththeObjectivesas,toestimatecarbonst
orageinsugarcaneplantandsoilsystem;toevaluatethechangesinsoilphysical,chemicalandbiologi
calproperties;aswellascorrelationstudyamongsoilpropertiesandcarbonstorage.



MaterialandMethods
ExperimentalSite and treatment details

Theexperimentconductedatchhawaniyaexperimentalfarm in  the year 2022-
2023neartheBurhiGandakriverinBihar,India,situatedatcoordinates26.0039°N,85.6753°E.atan
altitudeof52.0mabovesealevel. Thissiteexperiencesanannualrainfallof1909mm,arelativehumid
ityof80.45%,andanaveragetemperatureof22.45°C. Thissitefallswithintheusticmoistureregimeo
fthesubtropicalregionofindia. TheexperimentalsoilisclassifiedasEntisolsorder,Fluventssubord
erandTypicUstifluventgreatgroup.

Theexperimentwasconducted with eight treatments and three replications
inaRandomizedBlock Design, the treatment details are as follows.T;: Control; T,: FYM @
20 tha™; T3: BC @20 tha'; T4: VC @ 5.0 t/ha; Ts: GM with mung; Te: ST @ 10 t ha™; T+
FYM + BC + VC; Ts: RDF. Notation: FYM: farm Yard Manure; BC: Biocompost; VC:
vermicompost; GM: green manure; ST: sugarcane trash
Soilsamplingandlaboratoryanalysis:

ThesoilsampleswererandomlycollectedatO-
30cmtoplayerandsoilorganiccarbonwereanalysedinlaboratory ~ following  the  standard
procedure.Simultaneously,bothabovegroundandundergroundpartsofsugarcaneplantsweresamp
ledandthecarboncontentofeachpartwasmeasuredseparately. Thetotalsoilorganiccarbonandsequ
estratedcarboninplantpartslikeroot, stemandleaveswereanalysed. Theair-
driedsoilsamplesweresievedthrougha2-
mmscreenandpreparedforanalysisinthesoillaboratory.Soiltexturewasdeterminedusingthehydro
metermethod(Bouyoucos,1962).SoilpHwasdeterminedusinganelectricoHmeter(Pageetal.,1982
)andelectricalconductivity(EC)wasdeterminedfromasoil-water
(2:1)suspensionusinganelectricconductivitymeter(Carter,2008).Soilbulkdensitywasdetermine
dusingacoresamplerof8cmdiameterandsoilorganiccarbon(SOC)wasmeasuredusingwet
titration method(Walkley and Black 1934).

Plantsamplinglaboratoryanalysis:

Fiveplantsamplesweretakenfromeachtreatmentsrandomly,eachwithinanareaofim?befo
retheharvesting. Theplantsampleswereweightedimmediatelytoestimatethegroundbiomass. Thel
eavesandstemsweresubsequentlyseparatedanddriedinanovenat65°Ctillgetthetwoconstantweig
handthenre-
weighted.Theplantundergroundpartsincludingrootsandbasalpartswerealsosampledwithinthede
pthof0-
60cmanddriedinanovenandthenweightedaccordingly.Inordertodetermineplantorganiccarbon,t
heleaves,stemsandrootswerehammer-
milledtopassthrougha0.5mmsieve.ThecarboncontentwasthendeterminedusingaCHNanalyzera
ndthemeanvalueswereusedforthestatisticalanalysisusingtheANOV Aprocedure.
ResultsandDiscussion
SoilPropertiesandCarbonStorage

ThesoilphysicalpropertiesunderdifferenttreatmentsaresummarizedinTablel. Thetreatm
entsincludevariousorganicamendmentssuchasFYM,BC,VC,GMwithmung,ST,aswellas
inorganic
amendments.Thesoilphysicalparameterslikesand,silt,andclaycomposition,moisturecontent,bul



kdensityandporespace,mechanicalresistancewererecorded. Acrossalltreatments,thesoilcomposi
tionintermsofsand,silt,andclaycontentshowedminimalvariation.However, itisnoteworthythattre
atmentsinvolvingorganicamendmentsgenerallyexhibitedslightlyhighersandcontentcomparedto
thecontrolandRDFtreatments.Conversely,claycontentwasslightlyhigherintreatmentsinvolving
STandRDFcomparedtoorganicamendmenttreatments. Thesevariations,althoughminor,mightha
veimplicationsforsoilstructureandwaterretentioncapacity. Themoisturecontentofthesoilvariedsi
gnificantlyamongtreatments,withFY M+BC+V Ctreatmentshowingthehighestmoisturecontent(
42.15%)followedbyST(44.97%)andVC(43.21%).Conversely,thecontroltreatmentexhibitedthel
owestmoisturecontent(36.42%). Thisindicatesthatorganicamendments,particularlyacombinatio
nofFYM,BC,andVC,cansignificantlyimprovesoilmoistureretention,whichiscrucialforplantgro
wthanddroughtresistance. ThefindingisinaccordancewiththeworkofMishraetal.
(2020).Bulkdensity,anindicatorofsoilcompaction,wasnotablylowerintreatmentsinvolvingorgan
icamendmentscomparedtothecontrolandRDFtreatments. Amongtheorganicamendments,BCan
dFYM+BC+VCtreatmentsexhibitedthelowestbulkdensity,suggestingimprovedsoilstructurean
dporosity. Thiswasfurthersupportedbyhigherporespacepercentagesobservedinthesetreatments, i
ndicatingbetteraerationandwaterinfiltrationcapacities. Thebulkdensityandporespacereportedint
hisstudyareconsistentwithpreviousresearchfindings(Rivenshieldetal.,2007),whichsuggestthato
rganicamendmentspositivelyinfluencetodecreasebulkdensityandincreasemacroporosityinsoils.
Mechanicalresistance,representingsoilstrengthorcompaction,showedconsiderablevariationamo
ngtreatments.BCtreatmentexhibitedthelowestmechanicalresistance(1.54MPa),indicatingsofter
andlesscompactedsoil,whilethecontroltreatmentshowedthehighestresistance(1.65MPa). Thissu
ggeststhatorganicamendments,particularlyBC,canmitigatesoilcompactionandimprovesoilwork
ability,facilitatingrootgrowthandnutrientuptakeSharifiet.al.
(2011).Overall,theresultsdemonstratethatorganicamendments,especiallyacombinationofFY M,
BC,andVC,positivelyinfluencesoilphysicalproperties,enhancingmoistureretention,reducingco
mpaction,andimprovingsoilstructureandporosity. Thesefindingsunderscoretheimportanceofinc
orporatingorganicinputspracticesinpromotingsustainablesoilmanagementandenhancingsugarc
aneproductivity that ultimately sequester more carbon from atmosphere.

Tablel.Effect of different organic and inorganic amendments onsoilphysicalpropertiesunder
sugarcanecultivation

Treatmen | Sand( | Silt( | Clay( | Moistureconten | Bulkdensity(g | PoreSpace( | MechnicalResistance(
ts %) %) %) t(%) cm®) %) Mpa)
T, 31.83 | 54.75 | 13.42 36.42 1.37 45.42 1.65
T, 32.86 | 53.89 | 13.25 41.08 1.39 46.16 1.74
T, 33.13 | 53.61 | 13.26 43.92 1.32 45.65 1.54
T, 31.63 | 54.12 | 14.25 43.21 1.35 47.49 1.63
Ts 32.16 | 55.69 | 12.15 39.56 1.36 46.25 1.59
T 32.65 | 53.23 | 14.12 44.97 1.34 46.53 1.61
T, 31.73 | 53.83 | 14.44 42.15 1.28 45.13 1.52
Tg 31.15 | 54.89 | 13.96 38.45 1.32 45.18 1.58
Mean 32.14 | 54.25 | 13.60 41.22 1.34 45.97 1.61
Value

SEmz+ 1.6 0.69 | 0.49 1.31 0.02 0.79 0.03
CD(P=0. 2.1 1.98 1.26 3.98 0.09 2.38 0.08
05)




Note:T1: Control; T2: FYM @ 20 t ha-1; T3: BC @20 t ha-1; T4: VC @ 5.0 t/ha; T5: GM with mung; T6: ST
@ 10tha-1; T7: FYM + BC + VC; T8: RDF.
Chemicalpropertiesof rhizospheric soil underexperimentalfield
Table2presentsthesoilchemicalpropertiesandthe
organiccarbon(SOC)storageinrhizospheric soil of plantedsugarcaneunderdifferenttreatments.
pHandElectricalConductivity(EC)
ThepHvaluesofsoilrangedfrom8.14t08.59acrossdifferenttreatments,indicatingalkalines
oilconditions.TherewerenosignificantdifferencesinpHamongtreatments,suggestingthattheappli
cationoforganicamendmentsorRDFdidnotsignificantlyaltersoilacidity.Similarly,EC
valuesvariedslightlyamongtreatments,reflectingvariationsinsoilsalinitylevels.Overall,thesoilre
mainedwithinacceptablerangesforsugarcanecultivation. TheoptimalsoilpHforsugarcanecanran
gefromslightlyacidictoalkaline,dependingonthespecificconditionsoftheplantation. Organicmatt
ershelpoptimisingthepHofsoilmakingitsuitableforuptakeofnutrients,thismatchingwiththework
ofRuslietal. (2022).
SoilOrganicCarbon(SOC)and its CarbonStorage
Thesoilorganiccarboncontentrangedfrom0.47%t00.67%acrosstreatments,withthehighe
stvalueobservedinthesugarcanetrashtreatmentandthelowestintheFYM+BC+V Ctreatment.How
ever,whenconsideringSOCstorage,whichtakesintoaccountsoildepthandbulkdensity,theSTtreat
mentexhibitedthehighestSOCstorage(1376.85t/ha),followedbyVC(1174.50t/ha)andRDF(1287
.00t/ha).Conversely,theFYM+BC+VCtreatmentshowedthelowestSOCstorage(902.40t/ha). The
seresultssuggestthatincorporatingSTorV CcansignificantlyenhanceSOCstorage,contributingtos
oilfertilityandcarbonsequestration.Soilorganiccarbonisaffecteddirectlybythefarmmanagement
practicessuchascroptype,manureapplication,tillageintensities,irrigationefficiency,harvestingap
proachesandthelifeperiodofcropplants(WestandMarland,2002;Smith,2004).Ithasbeenreportedt
hatsoiltextureparticularlyclaycontenthaveakeyroleincapabilityofsoilcarbonsequestration(Reed
erandSchuman,2002).ThisisconsistentwiththeresultsreportedbyGhanbarianetal.(2015)andSade
ghiandRaeini(2016).However,accordingtoanotherresearch,soilbulkdensityandsandcontenthad
negativeeffectsonsoilcarbonstorage. Thisresultisinaccordancewiththeresultsofastudyconducted

bySumanetal.(2009)whoreportedthatreductioninsoil bulk density
wouldleadtoincreaseinSOCofsugarcanefarms.ltseemsthatthedifferencesinchemicalandphysica
Ipropertiesofsoilindifferent nutrient management

asoutlinedabovemighthavecausedtheconsiderabledifferencesinsoilorganiccarboncontent.
Availablemacro and secondary nutrients
Theavailabilityofnutrientssuchasnitrogen(N),phosphorus(P),potassium(K),andsulphur(
S)variedamongtreatmentswhiletherewerenosignificantdifferencesinavailableNamongtreatmen
ts,ST@10tha’
Ytreatmentexhibitedsignificantlyloweravailablephosphoruscomparedtoothertreatments.. Thesu
garcanetrashtreatmentexhibitedthehighestlevelsofavailableN(284.36kg/ha),availableP(24.48k
g/ha),availableK(193.05kg/ha),andavailableS(16.98mg/kQg),indicatingefficientnutrientcycling
anddecompositionoforganicmatter.Conversely,theFY M+BC+V Ctreatmentshowedthelowestle
velsofavailablenutrients,suggestingpotentiallimitationsinnutrientreleaseandavailability. Thesef
indingshighlighttheimportanceofselectingappropriateorganicamendmentstomeetthenutrientreq
uirementsofsugarcanecrops.Conversely,RDFtreatmentshowedthehighestavailablephosphorusc
ontent.AvailablepotassiumcontentwashighestinST@10tha’



ltreatment,whileavailablesulphurcontentshowednosignificantdifferencesamongtreatments.Ov
erall,theresultsdemonstratethatorganicamendments,particularlySTandVC,canpositivelyinfluen
cesoilchemicalproperties,enhanceSOCstorage,andimprovenutrientavailability. However,theeff
ectivenessoforganicamendmentsmayvarydependingonfactorssuchasapplicationrate,soiltype,an
denvironmentalconditions.

Table2.Effect of different organic and inorganic amendments onsoilchemicalproperties
andsoilorganiccarbonstorage ofplantedsugarcanefield

Treatments pH EC | SOC Soilorganic AvailableN | AvailableP | AvailableK | AvailableS
(1:2.5) (dIQ,)m' (%) carbo(r;/sr;tg)rage* (kg/ha) (kg/ha) (kg/ha) (mg/kg)
T, 8.14 0.82 | 0.51 1025.51 254.18 22.04 139.62 15.69
T, 8.16 0.54 | 049 1021.65 219.32 19.15 120.59 14.38
T3 8.15 0.48 | 0.59 1168.20 228.04 23.23 151.62 15.29
T, 8.53 0.62 | 0.58 1174.50 284.36 22.98 152.38 16.49
Ts 8.59 0.68 | 0.53 1081.20 235.42 24.48 123.69 16.98
T 8.49 0.38 | 0.67 1376.85 168.52 21.14 172.32 16.42
T, 8.16 0.62 | 0.47 902.40 238.26 18.98 152.18 15.93
Ts 8.43 0.73 | 0.65 1287.00 258.04 21.09 193.05 13.04
MeanValue | 8.33 0.61 | 0.56 1129.66 235.77 21.63 150.68 15.53
SEmz 0.06 0.02 | 0.05 39.51 9.4 0.97 5.79 0.63
CD(P=0.05) | 0.21 0.08 | 0.16 138.9 28.20 2.92 17.93 1.97

*Soilorganiccarbonstorage(t/ha)=1haxsoildepth(m)xsoilbulkdensity(g/cm®xSOC(%)

CarbonSequestrationinDifferentCaneParts

Theplantsequesteredcarbon(kgha’
YeontentindifferentplantpartsofplantedsugarcaneundervarioustreatmentsissummarizedinTable
3.Thebelow-groundcarbonstorage,primarilyinroots,rangedfrom586.45t0668.74kgha
Lacrosstreatments. Thehighestbelow-groundcarbonstoragewasobservedintheFY M@20tha
ltreatment,whilethecontroltreatmentexhibitedtheloweststorage. Treatmentsinvolvingorganica
mendmentsgenerallyshowedhigherbelow-
groundcarbonstoragecomparedtothecontrolandRDFtreatments. Theabove-
groundcarbonstorage,includingstemsandleaves,rangedfrom398.77t0422.77kgha
forstemsand779.14t0872.15kgha *forleavesacrosstreatments. Thehighestabove-
groundcarbonstorageinstemswasobservedintheST@10tha’
Ytreatment,whilethehigheststorageinleaveswasobservedintheBC @20tha”
ltreatment.Again,treatmentsinvolvingorganicamendmentsgenerallyshowedhigherabove-
groundcarbonstoragecomparedtothecontrolandRDFtreatments. Theresultsofthisstudyalsoindic
atedthatsugarcaneleavesandrootshadhighercarbonstoragethanshoots(Tables3).Severalstudiesh
avefoundthatperennialplantswithwoodyorganshadhigherpotentialtoreservetheorganiccarbonco
mparedtoannualplants(Ghanbarianetal.,2015).Overall,1291.82kgha’
1(66%))carbonstoragebelongedtotheabovegroundplantorgansof Tsand668.74kgha”
helongedtotherootsofsugarcaneofT,showingthattheconsiderablecarbonstoragecapabilityofsug
arcane.Thetotalstoredcarbonaboveground,comprisingstemsandleaves,rangedfrom1201.91to12
91.82kgha’




Lacrosstreatments. ThehighesttotalstoredcarbonabovegroundwasobservedintheST@10tha™
Ytreatment.Additionally,thetotalstoredcarbon(combiningbelow-groundandabove-
groundcarbon)rangedfrom1774.11t01947.19kgha’

! withthehighestvalueobservedintheST@10tha’

ltreatment. Thecarbonsequestrationvaluesreportedinthisstudyalignwithpreviousresearchfindin
gs(Gaoetal.,2007),whichsuggestthatorganicamendmentspositivelyinfluencecarbonstorageinag
riculturalsystems.Overall theresultsindicatethattreatmentsinvolvingorganicamendmentscontri
butetohighercarbonsequestrationinbothbelow-groundandabove-
groundcanepartscomparedtoconventionaltreatments. Thishighlightstheimportanceoforganicfar
mingpracticesinenhancingcarbonsequestrationpotentialinsugarcanecultivation,whichcancontri
butetomitigatingclimatechangeimpacts.However,furtherresearchisneededtoassessthelong-
termeffectsofthesetreatmentsoncarbonsequestrationandsoilhealth.

Table3.Effect of different organic and inorganic amendments  onplant
sequesteredcarbon(kghat)indifferentpartsofplantedsugarcane

Treatments Storedcarbon(kgha™)
belowground aboveground Totalstoredcarbonaboveground | Totalstoredcarbon(kgha™)
Roots Stems | Leaves stem+leaf Root+Stem+Leaf

T, 586.45 403.12 | 784.54 1187.66 1774.11

T, 668.74 420.12 | 785.48 1205.6 1874.34

T, 598.12 398.77 | 872.15 1270.92 1869.04

T, 645.31 405.87 | 862.31 1268.18 1913.49

Ts 616.69 422.77 | 779.14 1201.91 1818.60

T 655.37 414.74 | 877.08 1291.82 1947.19

T; 596.53 419.64 | 867.14 1286.78 1883.31

Tg 606.61 412.15 | 792.15 1204.3 1810.91
Mean Value 621.73 412.15 | 827.50 1239.65 1861.37
SEm+ 17.29 7.97 24.61 26.31 49.51
CD(P=0.05) 53.82 23.78 | 73.63 84.23 163.32

CorrelationcoefficientsamongdifferentsoilpropertiesandSOC

Table4displayscorrelationcoefficientsamongdifferentsoilpropertiesandtheSoilOrganic
Carbon(SOC%)inthegivendataset.Correlationcoefficientsrangefrom-1tol,where-
lindicatesastrongnegativecorrelation, lindicatesastrongpositivecorrelation,andOsuggestsnocor
relation.Sand(%)andSOC(%b): ThecorrelationcoefficientbetweensandcontentandSOC%is-
0.03448,indicatingaveryweaknegativecorrelation. Thissuggeststhatthereislittletonorelationship
betweenthesandcontentinthesoilandthepercentageofsoilorganiccarbonArunratetal.
(2020).Silt(%)andSOC(%0): ThecorrelationcoefficientbetweensiltcontentandSOC%is-
0.19752,indicatingaweaknegativecorrelation. Thereisaslighttendencyforhighersiltcontenttobea
ssociatedwithlowerSOC% (Matus,2021).
Clay(%)andSOC(%0): ThecorrelationcoefficientbetweenclaycontentandSOC%is0.243831,ind
icatingaweakpositivecorrelation. Thissuggeststhathigherclaycontentinthesoilmaybeassociated
withaslightlyhigherpercentageofSOC.

Moisture(%)andSOC(%0): ThecorrelationcoefficientbetweensoilmoistureandSOC%is0.3324




86,indicatingamoderatepositivecorrelation. Thissuggeststhatassoilmoistureincreases,theremay
beatendencyforhigherSOC%. BulkDensity(gcm’
$)andSOC(%): ThecorrelationcoefficientbetweenbulkdensityandSOC%is-
0.13615,indicatingaweaknegativecorrelation. Thereisaslighttendencyforhigherbulkdensitytobe
associatedwithlowerSOC%.

PoreSpace(%)andSOC(%0): ThecorrelationcoefficientbetweenporespaceandSOC%is0.22503
5,indicatingaweakpositivecorrelation. Thissuggeststhathigherporespaceinthesoilmaybeassociat
edwithaslightlyhigherpercentageofSoilOrganicCarbon.
MechanicalResistance(Mpa)andSOC(%b): Thecorrelationcoefficientbetweenmechanicalresi
stanceandSOC%is-

0.19117,indicatingaweaknegativecorrelation. Thereisaslighttendencyforhighermechanicalresis
tancetobeassociatedwithlowerSOC%.
pHandSOC(%):ThecorrelationcoefficientbetweenpHandSOC%is0.535278, indicatingamoder
atepositivecorrelation. ThissuggeststhathigherpHlevelsinthesoilmaybeassociatedwithahigherp
ercentageofSOC. EC(dSm’
1andSOC(%6): Thecorrelationcoefficientbetweenelectricalconductivity(EC)andSOC%is-
0.37008,indicatingamoderatenegativecorrelation. Thissuggeststhathigherelectricalconductivity
maybeassociatedwithlowerSOC%.
Insummary,whilesomecorrelationsareweak,theresultssuggestthatsoilpropertiessuchasclaycont
ent,soilmoisture,pH,andelectricalconductivitymayhavesomeinfluenceonthepercentageofSOCi
nthegivendataset.



Table4:CorrelationcoefficientsamongdifferentsoilpropertiesandSOC%

Sand(%)

Silt(%)

Clay(%)
Moisture(%)
Bulkdensity(gem™)

PoreSpace(%)
MechnicalResistance

(Mpa)

pH (1:2.5)
EC(dSm™)
SOC(%)

Sand Silt Clay Moisture  Bulkdensity PoreSpace  Mechnical pH EC
(%) (%) (%) (%) (gem) (%) Resistance  (1:2.5) (dsm™)
(Mpa)

socC
(%)

-0.3725

0.522121 0.355895
0.28321  0.25712 -0.31101

0.165652  -0.14636 0.005791 & 0.478477

0.448434

0206593 0.013519 -0.20349  -0.23237 0.387794
030522  0.36479 -0.11291 0.144917  0.101304 = 0.601097 -0.06322

-0.17978 [EOIGBEEN 0115572 -0.36154 0.039509  -0.0564
-0.03448  -0.19752 0.243831 0.332486  -0.13615 0.225035 -0.19117 0535278 -0.37008




Conclusion:-
Thefindingsofthisstudyunderscorethepotentialofsugarcanecultivationasasubstantialcar
bonpoolinindia. Throughtheaccumulationofhighbiomassandtheretentionofcropresiduesontheso
ilsurface,sugarcanecultivationcontributestocarbonstorage,soilprotectionagainsterosionandenh
ancementofcropproductivity. It is concluded that
apromisingeffectofsugarcanecultivationoncarbonsequestration,withsignificantimprovementsi
nsoilphysicalandchemicalpropertiesduetotheapplicationofvariousorganicamendments was
occurs.Moreover,thecarbonstorageindifferentpartsofthesugarcaneplantdemonstratestheefficac
yofsugarcanefarmingpracticesincarbonsequestration.However,tofullyvalidatethesefindings, iti
simperativetocontinuethisstudyovermultiplecyclesofsugarcanecultivation,includingratooncrop
s.Overall,sugarcanefarmingemergesasaneffectivestrategyforcarbonsequestration,contributingt
othemitigationofclimatechangeimpactsandthereductionofatmosphericcarbonlevels. Thusthesu
garcanecropandrhizosphericsoilsactasimportantcarbonsinksindecarbonisationofatmospheretha
tultimatelyreducescarbonlevelandcausesglobalcooling.
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