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Abstract:
A40dayexperimentwascarriedoutonthebiodegradationofwaterhyacinth(WH)into
valueadded ruminantfeed using two whiterotfungi(Pleurotusflorida (PF)and
Pleurotussajorcaju(PS))inaSolidStateFermentation.Thechemicalcompositionand
invitrogasproductiondegradabilityofthesubstratesweredetermined.

Resultsrevealedthatcrudeprotein(CP)increasedsignificantly(p<0.05)from 11.65%in
untreatedWHto12.86%and14.38%inWHtreatedwithPFandPSrespectively.Same
trendwasobservedforetherextractandash.However,theCrudefibre(CF)decreased
significantlyfrom21.23% inuntreatedWHto18.23and15.25% inWHtreatedwithPF
andPSrespectively.

Theestimatedinvitrogasproductionparametersalsorangedsignificantly(p<0.05)
exceptforShortChainFattyAcids(SCFA)thatwasnotsignificantlydifferent.Itwas
observedthatthefungitreatmentenhancedOrganicmatterdigestibility(OMD)and
metabolizableenergy(ME)comparedwiththeuntreatedWH.TheOMDincreasedfrom
48.50% in untreated WH to 52.12% and 53.89% in WH treated with PF and PS
respectively,whiletheMErangedfrom 5.68MJ/KgDM inuntreatedWHto7.56and8.39
MJ/Kg DM in WH treated with PF and PS respectively.Gasproduction increased
significantlyasthe hourofincubation progressed.Methane production decreased
significantlyfrom 4.00ml/200mgDM inuntreatedWHto2.50and2.00ml/200mgDM in
WHtreatedwithPFandPSrespectively.

ThisstudyrevealsthatfungitreatmentofWHenhancedchemicalcompositionandin
vitrodegradability.HencebiodegradationofWH willfillthegapforscarcityoffeed
duringtheoffseasonandenhancesustainableruminantproductioninwaterhyacinth
endemicareas.
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Introduction



Waterhyacinthisanaquaticplantthathasbeendescribedasthemosttroublesome
weedintheworld(Mako,2009),ISSG (2005)calleditthe‘’World’sworstinvader’’
because ofits rate ofmultiplication.Itcontained nutrients thatcan meetthe
requirementsoflivestockespeciallyruminants(Akinwande,2011).Thebiologicalvalue
ofitsprotein isashigh asthatofconventionalforages(Mako 2009).Itcontain
considerablequantitiesofcelluloseandhemicellulosethatcanpotentialsourceof
energyforruminantanimals.Theconstraintofwaterhyacinthinanimalnutritionispoor
feedingvalueattributedtolow digestibilityofdrymatterduetopoordegradationof
lignin-cellulosecomplex(LC)duringrumendigestion.SolidStateFermentationofLC
materialsisreceivingmoreattentionbecauseitresemblesthenaturalconditionsunder
whichfungigrowonLC.Hencetheneedtobiodegradewaterhyacinth.White–rotfungi
hasbeenreportedtoincreasethedigestibilityofLCsubstrates(Mukherjeeetal2004)

Thereforetheaim ofthisstudyistousedifferentwhiterotfungi(Pleurotusfloridaand
Pleurotussajor-caju)toimprovethenutritivevalueofwaterhyacinthinordertoenhance
digestibilityoftheplant

Materialsandmethods
Samplecollection
Waterhyacinthwasharvestedfrom riverMajiduninOdogbolulocalgovernmentareaof
OgunState.Therootswerediscarded,thentheplantwasthoroughlywashedand
chopped,sundriedtoremovemoisture,thenovendriedat650Cuntilaconstantweight
wasobtainedfordrymatterdetermination

Thefungus
ThesporophoresofPleurotusfloridaandPleurotussajor-cajugrowinginthewildwere
collectedfrom UniversityofIbadanbotanicalgarden.Thesewereculturedtoobtain
fungalmycelia(JonathanandFasidi,2001).Thepureculturewasmaintainedonplateof
potatodextroseagar(PDA).

DegradationofwaterhyacinthbyPleurotusfloridaandPleurotussajorcaju
Thejam bottlesusedforthisstudywerethoroughlywashed,driedfor10minat1000C.
25.00gofsun-driedmilledwaterhyacinthwereweighedintoeachJambbottleand70ml
distilledwaterwasadded.Thebottlewascoveredimmediatelywithaluminium foiland
sterilizedintheautoclaveat1210Cfor15min.Eachtreatmentwasreplicatedthrice.

Inoculation
Eachbottlewasinoculatedatthecentreofthesubstratewithmyceliadiscandcovered
immediately.Theinoculatedsubstrateswerekeptinthedarkcupboardinthelaboratory
at 300C and100% RH.After40daysofinoculation,theexperimentalbottleswere
harvested byautoclaving again to terminate the mycelia growth.Samples ofthe
biodegradedsubstrateswereovendriedtoconstantweightforchemicalanalysisandin
vitrodigestibility.
Invitrogasproduction
CarriedoutasreportedbyMenkeandSteingass(1988)

Chemicalcomposition
DM wasdeterminedbyovendryingthemilledsamplestoaconstantweightat1050Cfor
8hours.CrudeproteinwasdeterminedasKjadhalnitrogenx6.25.Etherextractandash
weredeterminedaccordingto(AOAC2012)method.



Statisticalanalysis
Dataobtainedweresubjectedtoanalysisofvariance(ANOVA)andmeanseparation
wasbyDuncanmultiplerangetestsusingSAS(2012)package

Resultsanddiscussion

Table1:Chemicalcomposition(%)ofbiodegradedwaterhyacinth
Parameters WHUT WHPF WHPS SEM
Drymatter 77.90 76.82 77.73 2.20
Crudeprotein 11.65c 12.86b 14.38a 1.20
Crudefibre 22.13a 18.23b 15.25c 2.13
Etherextract 2.24c 2.62b 3.13a 0.11
Ash 16.81c 17.35b 17.82a 0.20
abc=meanonthesamerowwithdifferentsuperscriptdifferedsignificantly(p<0.05)
WHUT=waterhyacinthuntreated;WHPF=waterhyacinthtreatedwithPleurotusflorida
WHPS=waterhyacinthtreatedwithPleurotus-sajor-caju

Table2:Invitrogasparametersofbiodegradedwaterhyacinth
Parameters WHUT WHPF WHPS SEM
ME(MJ/KgDM) 5.65c 7.56b 8.39a 0.50
OMD(%) 48.52c 52.12b 53.89a 2.25
SCFA(µmol) 0.52 0.54 0.55 0.10
CH4(ml/200gDM) 4.00a 2.50b 2.00c 0.20
abc=meanonthesamerowwithdifferentsuperscriptdifferedsignificantly(p<0.05)
ME=metabolizableenergy;OMD=organicmatterdigestibility;SCFA=shortchainfatty
acid;
CH4=methane

Table1presentsthechemicalcompositionoftreatedanduntreatedwaterhyacinthleaf
andstem.Theresultrevealedsignificant(p<0.05)increaseincrudeproteincontentsof
treated waterhyacinthcomparedtountreatedWH.Itrangedfrom 11.65%inuntreated
WHto12.86%and14.38%inWHtreatedwithPFandPSrespectively.Thesevaluesare
higherthanvaluerangeof2.2to10.3and1.9to8.9%reportedforWHtreatedwithPS
andPleurotusostreatusrespectively(Mukherjeeetal.,2004).Thisisinagreementwith
findingsofRamirez-Bribiescaetal(2010)whoreportedincreaseinCPcontentofcorn
strawtreatedwithP.ostreatus.IncreaseinCPcontentcouldbeattributedtosecretionof
extracellularenzymesand synthesisofmyceliaprotein asdegradation progressed
(Mukherjeeetal.,2004).Althoughseveralspeciesofhigherfungipossessligninolytic
activity,Pleurotusspp.isthemoststudiedfungisincetheyimproveddigestibility(Kundu
etal.,2005).Sametrendwasobservedforandash,itrangedfrom 16.81%inuntreated
WH to 17.35and 17.82% in WH treated with PF and PS respectively,since ash
determination is a measure ofminerallevel,itcan be inferred thatSolid State
Fermentation(SSF)contributedtotheelevationofminerallevelsinthefermentedWH.
SimilarimprovementofashandetherextractcontentduringSSFhasbeenreportedby
Shaminetal.,(2017).However,therewassignificantdecreaseinthecrudefibrecontent
rangingfrom 22.13%inuntreatedWHto18.23and15.25andinWHtreatedwithPFand
PSrespectively.ThisalsocorroboratesthefindingsofMaheshandMohini(2013).
P.sajor-cajushowedmaximum increaseinCP,etherextractandashenrichment.This
agreeswiththefindingsofMukherjeeetal.,(2004).



Table2showstheestimatedgasproductionparametersoftreatedanduntreatedWH.
NosignificantdifferencewasobservedforSCFA,thisagreeswithreportelsewhere
(Akinfemietal.,2009).SCFAisanendproductofcarbohydratefermentationandthis
contributestotheenergysupplyforthehostanimal(Hoffmanetal.,2005).OMDvaried
significantly(p<0.05)rangingfrom 48.50%inuntreatedWHto52.12and53.89%inWH
treatedwithPFandPSrespectively.SametrendwasobservedforME,thelowestvalue
(5.68MJ/KgDM)inuntreatedWHissimilartovaluereportedforWHelsewhere(Mako,
2009).Theincreasedvalueof7.56and8.39MJ/KgDM wasobtainedinWHtreatedwith
PFandPSrespectively.Theextensivedegradationofcrudefibreandhence,thefibre
fractionsbythefungimostlikelycontributedtotheincreasedME.Methanedecreased
significantlyfrom 4.00mlinuntreatedWHto2.50and2.00mlinWHtreatedwithPFand
PS,althoughmethaneproductionindicatesenergylosstotheanimal,itwasobserved
thatfungitreatmentsuppressedmethaneproduction.Thisagreeswiththefindingsof
Akinfemi(2010).

Fig1 :Gasproductionofbiodegradedwaterhyacinth

PresentedinFig1,isthecumulativegasproductionobtainedfrom treatedanduntreated
WH.Gasesproducedduringfermentationarewasteproductsandofnonutritivevalueto
ruminants,butgasproductiontestsareroutinelyusedinfeedresearchasgasvolumes
arerelatedtoboththeextentand rateofsubstratedegradation(Blummeletal.,1997).
Thehighest(20.37ml)gasproducedwasobtainedinWHtreatedPSfollowedcloselyby
WHtreatedwithPF(19.77ml)comparedtothevalueof18.31mlobtainedinuntreated
WH.Thisisexpectedsincegasproductionhaspositivecorrelationwithcrudeprotein
(Sallam etal.,2007).Hencefungitreatmentenhancedvalueadditionofwaterhyacinth.

Conclusion
Biologicaltreatmentscanbeemployedforimprovingthefeedingvalueoflow quality
feedresources,asrevealedinthisstudy.Pleurotussppaddedvaluetowaterhyacinth.
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