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ABSTRACT

Farmersconsider burning asthe best way to treat maize trash, and forgetting
that it results to environmental pollution, decrease in soil fertility and could
be detrimental to health of the farmers and people living around. Landfills
are also better ways of controlling waste but not the best. Maize trash
decomposition in fields and waste bins are hel pful in waste management but
takes a longer time, in some cases it takes a period of 90 days or more. This
experiment was conducted with the aim of using Effective Microbes (EM) to
reduce the time taken for mai ze trash decomposition. Effective Microbesare
varieties of microorganisms grown as consortium which plays a great role
in converting wastes into compost in short span of time. In this study, we
tested efficiency of effective microbes isolated from different wastes in
decomposing maize trash, it was found that those isolated from fruit wastes
using laboratory method was most effectivein converting the trash to compost
within 40 days. The wastes were effectively decomposed with the complete
softness of itstexture, water production (in some cases) and reduction of the
volume of the waste. Carbon dioxide released during the decomposition was
monitored as well. Compost produced from the maize trash decomposition
was used in growing okra (Abeimoschus esculentus) and green
(Amaranthus). It was discovered that the plants grown with these compost
grew well with good leaves. Hence, maize trash management using effective
microbes should be practiced and encouraged for improved crop yield which
will in turn address the problem of poor waste management not only in the
agricultural sector of the country Nigeria.
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INTRODUCTION
Maizeisaseasonal cropinNigeria; itismoreprevaent during raining season butin
some cases growsthroughout theyear. Thisfarm produceiscultivated inamost all
partsof Nigeriaand being consumed by dl, itisgrown asafood crop. Most farmers
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would prefer to burn up the stalk after harvest against next planting season, in some
casesthegtaksareleftinthefarmto decay al by itsdlf. After harvesting, themaizeis
eaten cooked or roasted or used for further production (for example, “ Akamu”, corn
gtarch, flour { for baking} , sweet corn, corn methanal etc). Thehighrateof consumption
of thisproduce hasactualy increased thewaste generated therein. Besidestheloss of
organic matter and plant nutrients, burning of crop residuesalso causes atmospheric
pollution dueto the emission of toxic gaseslike methane and carbon monoxidethat
posesthreat to human and ecosystem. Composting has been established asone of the
low cost aternativesfor minimizing the volume of solid waste disposed off to the
environment, with apotential for economic gain from resource recovery (Y hedgo,
1994) by converting putrescible organic matter into plant nutrients (Chaggu, Kaseva,
Kassengaand Mbuligwe, 1998). Thefina product of composting isasoil conditioner,
whichreturnsnutrientsof organic matter to farm soil thusclosing theorganicloop.

Thecompost can potentidly replacesyntheticfertilizers, whicharea soasource
of groundwater pollution (Temu and Mrema, 2007). Effective Microbes (EM) are
varieties of microorganisms grown as consortium. The concept of Effective
Microorganisms was devel oped by Japanese horticulturist Teuro Higa from the
University of Ryukyusin Japan. He reported in the 1970s that a combination of
approximately 80 different microorganismsis capable of positively influencing
decomposing organic matter such that it revertsinto alife promoting process. The
studieshave shownthat EM may haveanumber of gpplications, including agriculture,
livestock, gardening, landscaping, composting, bioremediation, cleaning septic tanks,
aga control and household uses (Chaudhary and Iqupa, 2006). EM consstsof common
and food-grade aerobi c and anaerobi c micro-organisms:. photosynthetic bacteria,
L actobacillus, Streptomyces, Actinomycetes, yeadt, etc. (Higaand James, 1994). The
strainsof the micro-organismsare commonly availableinresearchingtitutesor from
the environment. Studieshave been conducted on the use of Effective Microorganisms
inthe decompasition of sugarcanetrash but none have been done on the decomposition
of maizetrashusing EffectiveMicroorganismsespecialy inNigeria Thispresent reseerch
studiesthe decomposition rates of the maizetrash using two different methodswith
organismsisolated from different waste samplesand their compostsused in growing
plants.

METHOD

Fruit wastes of 50g each from pineapple and pawpaw, aswell asvegetablewastes
(pumpkin and pawpaw leaves) and Mixed Liquid Suspended Solids (ML SS) were
taken in 6 different containers (two containersfor each raw materia). Thefirst set of
three raw materials was added with 20g of carbon source in order to increase the
native microbial population. The second set of three raw material swas stored without
the addition of carbon sourcefor comparison. Thesetwo setsof raw materialswere
kept under room temperaturefor enhancing themicrobia growth for about threedays.
After thethird day, the samplesweretaken from thesetwo setsand used for isolation
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of microorganismsusing serid dilution-platecount method. Themicroorganismsisolated
from theraw materia swith and without the addition of carbon were sub cultured then
placedin pure culturedants. 200g of thewasteswere used for the conventiona method.

Preparation of Different Effective Microbe's Formulation: Five predominant
bacterial coloniesfromfruit wastes, fivefrom vegetablewastesand fivefromMLSS
were sdlected for the preparation of EM formulations. These colonieswereinocul ated
in 3 separate conical flasks (EM 1, EM2, EM 3) containing nutrient broth of 250ml.
Then these microbes were alowed to mass multiply. Ten days later these EM
formulationsEM 1 (microbial coloniesisolated from fruit wastes), EM 2 (microbial
coloniesisolated from vegetablewagtes), EM 3 (microbid coloniesisolated fromMLSS)
wereused for assessing their potential in maizetrash decomposition.

A solutionin replacement for Jaggary sol ution was prepared using 100gm of

sugar, 30gm of ash and 150ml of nutrient broth, these were mixed together. Thefruit
wastes (pumpkin and papaya) were cut into small piecesand madeto pulp. Thenthe
fruit pulp and the sol ution prepared above were mixed in an earthen pot containing 2
litresof water. After proper mixing aknown quantity of rhizogpheresoil (250gm) were
taken fromfertilemaize crop field and added into the earthen pot. Then the pot was
covered with white cloth, lid and was placed in shadefor 10 days. By thistimethe
microbeswould multiply in enormous number and thusthe EM — F (EM prepared
using Fruit wastes) was prepared. The same procedure wasfollowed for preparing
EM -V (EM - prepared using vegetable wastes) and EM - S(EM - prepared using
MLSS).
Assessing maize trash degradable potential of EM formulation under in-vitro
study: Maizetrasheswere collected from corn sellersand were shaded dry. Thenthe
trasheswere chopped into small pieces. A known quantity of maizetrash (500g) each
wastaken separately intofour containers. A known quantity of EM formulationsEM 1,
EM2, EM 3 were added to first the contai ners and the fourth container (control) was
left uninoculated for comparison. All thefour containerswerekept air tight and small
holes were made by the side and under the containers for aeration. The evolved
carbondioxide(CO,) fromthe compost chamber were passed through atube connected
toanair tight container containing alkai (3M sodium hydroxide (NaOH). Theliberated
CO, wascalculated oncein 10 days by titration using the method stated by Mendham,
Denney, Barnes and Thomas (Nd). The alkali was changed once in 10days. The
compost samplesweretaken from the containersoncein 10 daysand were checked
for the extent the decay had gone. The same experimentswere conducted with EM-F,
EM-V, and EM-S by replacing EM 1, EM2, and EM 3. Compost gotten from the
decay wasused for planting okraand Amaranthus, these plantswere monitored and
watered for elght daysand | eft un-watered for another eight days.

RESULTSAND DISCUSSION
Waste generation dueto activitiesof manisnever aproblem, but waste management
hasbeen ahuge problem especially in Nigeria. Every sphere of human endeavour at
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onepoint or another involveshugewaste generation in agriculturein particular, many
methods have been applied to waste management which include bush burning, landfills
and so on but none have proven so effective when compared of its disadvantages.
New technology isbeing produced to assi st the organic waste treatment, conforming
to strict environmental regulations. One of those new technologiesbeing proposedis
the use of effective microorganisms (Sekaran et al., 2007). These new technology
microorganisms have beenisolated from different samplesin thisstudy for maizetrash
decomposition. Two methodswere being compared in thisresearch but any one can
be used for waste treatment. The raw materialswith carbon source werefound to
have the highest number of coloniesand number of organisms. The EM prepared
through |aboratory and conventional methodswere compared, and it wasfound that
thelaboratory method wasfaster inthedecomposition of themaizetrash. EM-1 (EM
isolated from fruit wastes) wasfound to bethe best inthe overall decomposition of the
wastewithinaperiod of 35 days, thisisin contrast to thefindingsof Prasanthrgjan and
Doraisamy (2011) who report that EM from conventiona method using fruit wastes
were more effectivein sugarcane decomposition. Thedisparity could beasaresult of
themateridsusedinthe EM formulation whichwasnot readily availablein thispart of
the country. Generally it hasbeen proventhat EM formulationsarevery effectivein
waste decomposition (Karthick and Arvind, 2012). The carbon dioxide released
increased considerably withincreasein days, thisisasaresult of the decomposition
effect with breakdown of the substrate caused by increasein microbia activity.

Karthick and Arvind (2012) hasit that organic carbon was decreased in
compost dueto the fact that organic carbonislost as CO, during decomposition
which thus results in lower organic carbon content. EM-1 had the highest CO,
concentration, which supportsitsfastest decomposition of thewaste. The control-1
mentioned here had some carbon dioxide rel eased because of some amount of water
added to it and therefore had little decomposition, but not fully decomposed asit had
someof itssubstrates hard and still retained part of itscolour asshowninthefigures
bel ow. Control-2 was set up without any addition of water or microbesand was not
decomposed even after 70 days. The decomposition of the maize trash by EM-V
produced more water when compared to the others; thiscould be asaresult of the
substrate used (vegetable) whichisknownto contain lots of water. Plantsgrownwith
these composts brought out |eaves after three days, but EM-1 had the best growth
and broad |eaves (especialy okra). It wasdiscovered that the control plant (soil without
compost) grew aongsidewith othersbut withered after ten daysbut still plantswith
compost werefound flourishing and with broad |eaves.

Table 1. CO, concentration evolved during maize trash decomposition using laboratory method

Samples Day0 Day 10 Day 20 Day 30 At spoilage
EM-1 0 189 194 270 34.6
EM-2 0 203 210 234 286
EM-3 0 162 218 26 266
Control-1 0 136 140 172 192

Source: Laboratory Experiment, 2013
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Table2: CO, concentration evolved during maizetrash decomposition using conventional method

Samples Initial Day 10 Day 20 Day 30 At spoilage
EM-F 0 161 214 256 323
EM-V 0 179 208 268 235
EM-S 0 186 206 22 234

Source: Laboratory Experiment, 2013
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Fig 3: Control-1 at spoilage

Fig5: EM-iats-poiIage
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Fig7: EM-2 at spoilage Fig 8: EM-3 after ten days
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Fig9: EM-3at spoilage Fig 10: EM-F after 10days

Fig 11: EM-F at spoilage

Fig 16: Set up for the collection of CO,

Fig 18: Withering Okra I ant (control)

Fig 17: Amaranthus Nursery
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Fig 19: Okra Nursery

CONCLUDING REMARKS

Effective Microbes aswe have seen from thiswork can actually help in reducing
poverty by itsapplication in decomposing wastewithin ashort period of timeand the
compost can be used in place of fertilizer which has certain bad implication to plants,
human health and seaanimalswhen washed into the sea. Thiscompost ischeap and
easly available; thiscompost when mixed with soil retains morewater and reduces
evaporation when compared to the oneswithout the compost. Hence, maizetrash
management us ng effectivemicrobesshoul d be practiced and encouraged for improved
cropyieddwhichwill inturn addressthe problem of poor waste management not only
intheagricultural sector of the country Nigeria
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