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ABSTRACT

This study experiments the suitability of using rice husk and chicken
droppings to produce organic fertilizer. Thisis achieved by composting rice
husk and chicken droppings mixture in treatment ratios of 2:0, 2:1, 2:2 and
2:3 by volume, with an objective to establish the optimum combination ratio
which can produce the highest total nitrogen content and a low carbon to
nitrogen ratio acceptable in farming. The study utilizes a Completely
Randomized Design (CRD). The experiment involves four treatments with
threereplicates. Thetreatments are done by increasing the volume of mixture
of chicken droppings added to rice husk waste. Water, comprising 40% by
volume of rice husk and chicken droppings mixture is also added to all
treatments. The total organic carbon and total nitrogen content of
composting materials are analyzed after every 28 day and on the last day of
composting. Finished compost quality in terms of total nitrogen content, are
significantly increased by enriching rice husk waste with chicken droppings,
while the carbon to nitrogen ratio are significantly reduced in most
treatments. Analysis of the results shows that the best treatment combination
are mixing rice husk waste with chicken droppings at the ratio of 2:2 and
2:3. The treatment combination ratio of 2:2 has 2.26% of the total nitrogen
content, which is higher than the treatment combination ratio of 2:3 which
has 2.23% of the total nitrogen content while both treatments have C:N
ratio of below 20 which isacceptable in organic fertilizer production for use
in agriculture. The conclusion is that composting rice husk and chicken
droppings mixture in treatment ratio of 2:2 is the best for use on farms to
improve nutrient of soils for plants utilization.

Keywords: Rice husk, chicken droppings, compost, field experiment, organic
fertilizer

INTRODUCTION

Theworld sagricultural economy isexpanding dueto increasing human population
and advanced technology and globalization. For four decades, rising food demand has
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encouraged 30% increasein crop land and intensified agricultura practices(Hazel and
Wood, 2008; Edgerton, 2009). Agriculture isthe major source for economic and
foreign exchange earner and growth for African countries (Edeme, Ifelunini and Nkalu,
2016). Cerealslike sorghum, millet, wheat, mai ze and rice are the major staplefood
for most of Africa’spopulation (Adebayo and Ibraheem, 2015). It isno secret that,
subsistenceagricultureismostly practiced by mgority of smal holder farmersinAfrica
where “yield gaps are high and poor soils, anongst other constraints add to the
difficultiesfor sustainablefarming andincomes’ (Macauley, 2015). Ghanaeconomy
relieson agriculture, natural resources, such asgold, timber, diamonds, aluminum,
manganese, fossi| ail, fish, rubber and hydro power (MOFA, 2013).

Thenumber of certified small-scaleorganicfarmersinAfricaisre atively high.
For instance, in 2009 Ugandawasthe country with the largest number of certified
producersintheworld, with Ethiopia, Tanzaniaand BurkinaFaso also among thetop
ten (Willer and Kilcher, 2009). However, organic-certified agricultura land and products
inAfricaremainslimited despiteintensiveresearch onthecontinent. Agricultureisthe
predominant economic sector in Sub-Saharan Africa (SSA), with 70% of rural
householdsdepending on it asasource of their livelihoods. Some of the staplefood-
cropsproducein Ghanaaremaize, rice, sorghum and millet (Tanko, Deng and Dossou,
2017). Accordingto FAO (2010), the averagefertilizer (Nitrogen and Phosphorus)
consumption is 16.24 kg/ha which is less than 16.54% compared to the world
consumption of 98.20kg/ha. Increasing productivity of thesmall holder farmers, bridging
theyield ggpsby providing gppropriateinputsintheform of manurea ong withimproved
technologiessuch asstressresistant and high yielding varietieswill beastep towards
agriculturd transformationinAfrica

In Ghana, for the year 2012, paddy rice harvested were 481 metric tons
which produced milled rice of 332 metric tonswhile maize production stood at 1950
metrictonsand sorghum 280 metrictons(MOFA, 2013). Notwithstanding, production
did not meet domestic consumption because between 2012 and 2013 the country
imported 151,258 metrictons of maize, 508,529 metrictons of riceand 320,000metric
tons of wheat (MOFA, 2013). Thisisattributed to poor farming technologiesand
lack of mechanization, infertilesoils, lack of labour, pest and diseasesamong others.
Duetothis, fertilizer usageincreasesyear by year (FAO, 2005). Between 2008 and
2012 fertilizer useincreased from 43176 metric tonsto 176000 metric tons(MOFA,
2013). Intermsof cost, abag of fertilizer in 2012 was GH¢76 for NPK, GHE72 for
ureaand GH¢53 for sulphate of ammonia per 50kg bag (MOFA, 2013). In 2016,
NPK fertilizer cost was GH¢85 andin 2017 the cost wasincreased to GH¢115 per
50kg bag (IMANI, 2017). To reducethefertilizer input cost to poor farmers, and to
increase productivity, it iseconomica to supplement theinorganicfertilizerswith organic
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fertilizers. Organicfertilizerscan be produced a thefarm level through composting of
agricultural waste (Adebayo and | braheem, 2015). Thisstudy isof the opinion that,
variousagricultural wastesin Ghanacan be utilized for this purpose. Someinclude
maize stalks, rice husk, rice straw, sorghum husk, millet husk, cassavapedlings, cocoa
shells, cocoapodsamong others. Mg ority of thesewastesareleft inthefield and later
burnt tofacilitateland preparation. Inriceproducing aress, like K pong I rrigation Project
(KIP) inAsutsuare catchment area, after riceisharvested, ricestiraw isleftinthefield,
paddy riceistransported and dried at milling machine premisesfor whichricebran
and ricehusk arediscarded aswaste. Ricebranissold to pig and poultry farmersand
rice husk isleft at the milling machinewhich pileup and later burnt to reducetheir
volume

Fig. 1: Waste of RiceHusk Pilein Asutsuare, Ghana
Source: Authors, 2017

Composting is a natural biological process which involves the aerobic
decomposition of organic materia sunder controlled conditions (Rynk, Kamp, Wilson,
Richard, Kolega, Lucien, Kay, Murphy, Hoitink and Brinton, 1992). Theseagricultura
waste material scan be composted to produce compost when mixed together in correct
proportionsthat leadsto C:N ratio between 25-30 which isthe best for microbial
decomposition ((Huang, Wong, Wu and Nagar, 2004). The objectives of the study
areto establish the optimal rice husk and chicken droppings mixtureratio that can
produce highest nitrogen content organic fertilizer and to analyzethe carbon to nitrogen
(C:N) ratio development of organicfertilizer.
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MATERIALSAND METHOD

Completely randomized research design wasemployed for thisstudy. Randomization
isthe practice of “assigning treatmentsto experimental unitssuch that each unitis
equally likely to receive each treatment” (Cadler, 2015). Theresearch was conducted
inAsutsuare, Shai-Osudoku District whichissituated in the South Eastern part of the
Gresater Accraregion of Ghana. Thestudy involved composting of ricehusk and chicken
droppingswastewithinthe District. A completely randomized design (CRD) isthe
simplest design for comparative experiments, asit usesonly two basic principles,
randomization andreplication. Theuseof CRD assumeshomogenety of theexperimentd
field (Mead, Gilmour and Mead, 2012). Plate 2 isacompletely randomized field
layout.

i R P 7

Plate2: Completely randomized designfield layout
Source: Authors, 2017
Randomizationisdlocation of treetmentsat random to experimental unitsand
replicationisrepetition of the sametreatment in the experimental |ayout so asto control
the effect of extraneous variables. In CRD, the treatments are allocated to the
experimental unitsor plotsinacompletely random manner (Williams, Matheson and
Harwood, 2002). It isassumed that on average, extraneousfactorswill affect trestment
conditionsequally, so any significant differences between conditionscanfairly be
attributed to theindependent variabl es (Fisher, 1935; Bailey, 2008). The experiment
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utilized heap composting method which iseconomical to set up, easy to manage

composting activitiesin small scale operation. Moreover, it iseasy to monitor and

collect data. Theexperiment had 4 trestmentswith 3 replications. Trestmentswerein
ratiosof rice husk to chicken droppingsby volume:

€) Treatment 1 (RPO) - 0.2m2: Om?

(b) Treatment 2 (RP1) - 0.2m3: 0.1m?

(© Treatment 3 (RP2) - 0.2m3: 0.2m?

(d) Treatment 4 (RP3) - 0.2m2: 0.3m3

Thefollowing stepswerefollowed;

I. 12 separate transparent polythene sheetswerelaid out ontheground.

. Thevolumesof rice husk and chicken droppingswere measured according to
trestment ratiosand randomly assigned to trestment unitsinacomplete manner.

il Ricehusk and chicken droppingsweremixed to achieveauniform congstency.

iV, Water wasthen added to moisten the material at 40% of thetotal treatment
volumeand dl materia sweremixed againwith shovel to achieve homogeneity.

V. Composting materia swerethen hegped toformaconica shapeof 0.75 meters
inheight.

Vi. The composting materia swerethen covered with polythene sheet materials
S0 asto maintain constant temperature and moisturefor aperiod of 84 days.

Vil. Turning or mixing thecomposting materid swith shove for uniformdisiribution
of micro organism and oxygen wasdone after every 14 days.

Viil. Monitoring and recording of temperaturewasdoneevery 14 days.

iX. Every 28 dayscomposting material sisexpected to have significant changein
their chemica composition and sampling of 300gramsfor laboratory analysis
wasdoneto evaluatetotal nitrogen content and organic carbon content.

X. Proper decomposition of organic material swasexpected to take 84 daysand
thiswascounted fromthefirst day of setting up theexperiment where composted
materialswerethenreferred to asorganic fertilizer ready for use.

Xi. After 84 daysfina samplesof 300gramsweretakenfor |aboratory analysisto
determinefina total nitrogen content and organic carbon content.

After 84 days, it was expected that the compost shall beready for usein agricultureas

it was expected that total nitrogen content shall be above 2%, C:N ratio be between

10 and 20. The compost shall have attained apH value of between 5.5 and 8.5 and

temperature should be at 40°C or below. All these parameters determinethe quality

and maturity of compost (Epstein, 1997; Antil, Rgj, Abdallaand Inubushi, 2014). This
study isbased on the recommendation by McClintock (2005) that if nitrogen content
isbelow 2%, it meansthat the compost islow in one of the major macro-nutrientsfor
plantsgrowth, when pH isbelow 5.5, it meansthat compost isacidic and can lower
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soil pH and whenitisabove 8.5, it meansthat compost isalkalineand can raise soil
pH. Also, when temperature of above 40°C meansthat the compost isnot matureand
decomposition is still taking place. But when it is below 40°C, it indicates that
decomposition hasreduced dragtically and compost ismaturefor useinfarming practices
(McClintock, 2005). Theresult isdone using contrast analysisto comparetreatment
RPO against RP1, RP2 and RP3; RP1 against RP2 and RP3; RP2 against RP3 at
aphaleve of 5%.

Theresultsof dataof composting material s during composting period were
analyzed using GenStat 12th edition statistical package. Thisincluded analysis of
variance(ANOVA) and least Significant difference (L SD) with an objectiveto establish
and recommend therice husk to chicken droppingswasteratio appropriateto produce
high quality organicfertilizer for usein agricultura activitiesinAsutsuareand Ghanaas
awhole.

RESULTSAND DISCUSSION

Total nitrogen content

Theresult of experiment about theeffect of rice husk to chicken droppingsratio onthe
total nitrogen content changesin composting material swereanalyzedin thelaboratory
of theUniversity of GhanaAgricultural sciencedepartment at the 13 day, 28" day,56"
day and 84" day asrepresented in Table 1. Total nitrogen content increased gradudly
inal compost trestment pilesexcept for treatment 1 (RPO) asshownin (Tablel). The
increasein thetotal nitrogen content during the composting process might be dueto
theactivity of nitrogen fixing bacteriawhich wasexpected to exist in the composting
treatment piles. These bacteria have the capability to fix N2 from the air to NO3
contained inthetreatment piles (Bishop and Godfrey, 1983). Huang, Wong, Wu and
Nagar (2004) found the sameresultswherethenitrogen content inthe compost dightly
increased after 63 daysof composting.

At the end of composting, treatment piles RP1, RP2, and RP3, contained
higher total nitrogen content of 1.92%, 2.26% and 2.23%, respectively than that of
trestment pile 1 (RPO) which contained 0.31 % total nitrogen content (Table 1) meaning
the compost isnot good to be used on plants. Thiscan be contrasted with the primary
nutrients (nitrogen (N) —phosphorus (P) — potassium (K) in NPK fertilizer. A bag of
NPK chemical fertilizer contains 10% nitrogen, 10% phosphate and 10% potash
showing higher amount of nitrogen compared to that of the compost but we can say
that getting avalue of 2.26% in our compost will help grow crops on asustainable
basiscompared to chemical fertilizerswhich can and do leach into nearby fieldsand
water systems.
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The one-way analysisof varianceisto determinewhether thereisany statistically
sgnificant difference between the meansof two or moreindependent groupsfromthe
rice husk and chicken droppingscomposting experiment for thefour treetmentsnamdly;
RPO, RP1, RP2 and RP3whichwerereplicated threetimes. After analysisof variance
the null hypothesiswasrejected asf-cal culated from ANOVA was greater than f-
tabulated from f-distribution table (100.18>4.066). Itisthus concluded that incrementdl
addition of chicken droppingsamount into rice husk waste had significant effect in
improving thetotal nitrogen content of organicfertilizer. To determinewhich meanor
meansisdifferent from the other, F-protected | east significant different test wasdone
and thefollowing resultswere obtained asshownintable 2.

Theresult of compost analysis(Table 2) on thetotal nitrogen content shows
that treatment 3 (RP2) provided the highest tota nitrogen content (2.257%), followed
by treatment 4 (RP3) which provided total nitrogen content of (2.23 %), next treatment
2 (RP1) which providedtota nitrogen content (1.923%) and findly treatment 1 (RPO)
which provided total nitrogen content of (0.313%). Theresult of the F-Protected
L SD test (Table 2) showsthat treatment 1 (RPO) isdifferent from treatment 2 (RP1),
treatment 3 (RP2) and treatment 4 (RP3). Next, treatment 2 (RP1) isdifferent from
treatment 3 (RP2) and treatment 4 (RP3), but treatment 3 (RP2) isnot far different
fromtreatment 4 (RP3).

The contrast analysiswas doneto comparetreatment RPO against RP1, RP2
and RP3; RP1 against RP2 and RP3; RP2 against RP3 at a phalevd of 5%. In contrast
analysis, therewas nitrogen increment in RP1, RP2 and RP3 against RPO and the
resultswere significant at a= 0.05 with p-value<0.001. In contrast analysisfor the
nitrogen increment in RP2 and RP3 against RP1, theresults show that RP2 and RP3
nitrogenincrementsweresignificantly different fromthat of RP1 at &= 0.05with p-
value=0.022. While contrast analysisfor the nitrogen increment between RP2 and
RP3, theresults show that the nitrogenincrement in both treatmentsare significantly
not different at 4= 0.05 with p-value=0.843. Thisindicatesthat the compost from
these two treatments RP2 and RP3, when applied to cropswill produce the same
resultsof increasingtheyield.

Carbon to Nitrogen (C:N) ratio development of organic fertilizer

Theresult of theexperiment ontheeffect of rice husk to chicken droppingsratio onthe
carbonto nitrogen ratio devel opment in composting materialswereanalyzed inthe
laboratory at the 1st day, 28th day, 56th day and 84th day asrepresentedin Table 3.
The C:N ratio of al treatments pilesin this study decreased with the increasein
composting timeto between 15 and 20 at the end of composting period of 84 days,
indicating that the compost reached maturity for treetments RP1, RP2 and RP3 except
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for treatment 1 RPO (Table 3). Therewasno differenceinthechangesof C:Nratioin
the compost treatment pile 1 (RPO). All the other treatments pilesRP1, RP2 and RP3
except RPO showed C:N ratio decreaseswith composting time; whereas RPO showed
littlechangewhichisattributed tolow nitrogen leve at thistreatment. The one-way
andydsof varianceisto determinewhether thereisany satidticaly sgnificant difference
between the mean of two or moreindependent groupsfrom therice husk and chicken
droppings composting experiment for the four treatments namely; RPO, RP1, RP2
and RP3whichwerereplicated threetimes. After analysisof variancethenull hypothesis
was rejected as f-calculated from ANOVA was greater than f-tabulated from f-
distribution table (3457.13>4.066), and concluded that incremental addition of chicken
droppinginto rice husk waste had significant effect in reduction of the C:N ratio of
organic fertilizer. To determinewhich meanisdifferent from the other, F-protected
least Sgnificant different test wasdonefoll owing resultsobtained asshownintable4.

Theresult of compost anadysis(Table4) of the carbon to nitrogen ratio shows
that thetreatment 1 (RPO) provided the highest carbon to nitrogen ratio of (106.59%),
followed by treatment 2 (RP1) which provided carbon to nitrogen ratio of (14.75%),
next treatment 3 (RP2) which provided carbon to nitrogen ratio of (11.61%) and
finally treatment 4 (RP3) which provided carbon to nitrogen ratio of (10.75%). The
result of the F-Protected L SD test (Table 4) showsthat treatment 1 (RPO) isdifferent
from treatment 2 (RP1), trestment 3 (RP2) and treatment 4 (RP3). Next, treatment 2
(RP1) isdifferent from treatment 3 (RP2) and treatment 4 (RP3), but treatment 3
(RP2) isnot far different from treatment 4 (RP3).

Contrast analysiswasdoneto comparetreatment RPO against RP1, RP2 and
RP3; RP1 against RP2 and RP3; RP2 against RP3 at alphaleve of 5%. Inthe contrast
analysis, therewas C:N ratio reduction in RP1, RP2 and RP3 against RPO and the
resultswere significant at a= 0.05 with p-value<0.001. In contrast analysisfor the
C:N ratioreductionin RP2 and RP3 against RP1, the results show that RP2 and RP3
C:N ratio reduction was significantly different from that of RP1 at a= 0.05 with p-
value=0.07. While contrast analysisfor the C:N ratio reduction between RP2 and
RP3results showsthat both trestmentsare significantly not different at &= 0.05 with p-
value=0.468. Thisindicatesthat the compost from these two treatments RP2 and
RP3, when gpplied to cropswill producethesameresultsof increasing yield. According
to thefindings, the rate of decomposition of rice husk and chicken droppingswas
correlated to the number of daysof decomposition. Thisisshowninfigure3.

During the decomposition process, carbon isused asan energy sourcefor
microorganisms, whilenitrogenisassimilated inthemicroorganism’'scell proteinand
other components (Maeda, Hangjima, Toyoda, Yoshida, M oriokaand Osada, 2011).
Thus, higher initid nitrogen content promotes decomposition. Grossmineralization of
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nitrogen continued to increase with timewhich wasaways higher in trestmentswith
C:N ratio below 30 and thesearein dl treatmentsbut more higher in trestment 3; RP2
(2:2) and treatment 4; RP3 (2:3). Thisshowsthat incremental addition of chicken
droppingstowasterice husk had sgnificant effect inimproving thetotal nitrogen content
of organicfertilizer, and dsoincremental addition of chicken droppingto wasteof rice
husk had significant effect in reduction of the C:N ratio of organicfertilizer. Further
analysisof al treatment’smean showed that treatment 3, RP2 (2:2) and treatment 4,
RP3 (2:3) aresignificantly not different and their total nitrogen content and carbon to
nitrogenratio arestatistically thesame.

Development issaid to besustainablewhen it * meetsthe needs of the present
without compromising the ability of future generations to meet their own needs
(WCED, 1987). In Ghana, sustainability principlesareyet to befully practiced ona
commercia basisonfarmsespecidly inricefarming. Sustainable agricultureand food
security in Ghanastand achance of increasing productivity of theland and improving
the well-being of the poor who are farming especially on the Accraplains (FAO,
1996). Sincesudtainability iscurrently being promotedin every human endeavor, farmers
in Ghanahave no choice but to practiceit and using manurein theform of rice husk
and poultry droppingsistheway to go.

Sustaining agricultural production in Ghanameansfarmers should consider
practical farm management techniqueswhich can enhance productivity and improve
incomes. Thisstudy believesthat growthin theagricultural sector isthemost effective
way to reduce poverty and thereby increasesfood security (Dewbre, Cervantes-Godoy
and Sorescu, 2011) and thiscan be done through the support that isoffered to existing
smallholders. Theresultsof thisstudy alsoindicatethat nutrient quality of compost
fertilizer fromwaste of rice husk and poultry droppingscan beenhanced by composting
the mixture of the two ingredients. The results from the experiment indicate that
incremental addition of chicken droppingsamount into rice husk waste had significant
effectinimproving thetotal nitrogen content and reducing the C:N ratio of theorganic
fertilizer. Findingsfrom thisstudy showsthat the best rice husk to chicken droppings
wasteratio to produce high quality organicfertilizer for useinagriculturd activitiesin
Asutsuare and Ghana as awhole can be said to be 2:2 as it can provide highest
nitrogen content of 2.26% withaC:N ratio of 11.57 whichisbelow 20 and withinthe
acceptablerangefor efficient crop production (McClintock, 2005; Ofori and Anning,
2017). Thisresultsthereforeshowsthat theorganic fertilizer of trestment 3; RP2 (2:2)
and treatment 4; RP3 (2:3) produce the highest amount of thetotal nitrogen content.
Theresultsaso show that the organic fertilizer of treatment 3; RP2 (2:2) and treatment
4; RP3 (2:3) produce the lowest amount of carbon to nitrogen ratio and these two
parametersof total nitrogen content and carbon to nitrogen ratio making thesetwo
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treatments appropriatefor usein farming purposes. The high nitrogen content inthe
experiment meansthat the organic fertilizer have enough nitrogenfor plant absorption
when applied to the soil and low carbon to nitrogen ratio meansthat there shall beno
further assimilation of more nitrogen by microorganism to decompose organic matter
as there is low carbon content available to supply enough energy required by
microorgani smsduring decomposition process (Oladejo and Fasan, 2015; Ofori and

Anning, 2017).

Thefinal compost of treatment 3; RP2 (2:2) and treatment 4; RP3 (2:3) are
significantly not different and both would produce the sameresultsin termsof total
nitrogen content and carbon to nitrogen ratio when used asorganicfertilizer infarming
purposes and the choice of any one against the other shall only depend on the cost of
production. Ministry of Food and Agriculturecan utilizethefindingsintraining extenson
staff so that they can train the farmerson-farm composting methods so asto reduce
waste pol lution ether through indiscriminate disposal and burning but rather convert it
into organicfertilizer for healthier food production and asamean of earning income.
Thisshall reduceimportation cost of inorganic fertilizers, reducethe use of synthetic
chemicals; reduce dependency onfossil fuelsand natural gasinthe manufacture of
fertilizers. Thisshdl sgnificantly reducethegreenhouse gasemissonthat causesgloba
warming and climate change. Thisshall greatly enhance and promote biodiversity.
Through farmers' adoption and migrating into organic agriculture, thefollowing
sustainable development goasshal | beachieved:

I. Zero hunger - More and sustainable food production as most farmers can
preparetheir organicfertilizer and enough food for their familiesand surplus
forsde.

. No poverty - Thefarmerscan save substantia incomeby savingsfrom money
that otherwisewould have been used to buy inorganicfertilizers. Thesavings
can beused to expand investment | eading to economic growth and sugtainability.

il Good health and well-being - There shall be more organic food production
withlittle synthetic chemical contaminantsthat promote good hedth and well-
being of the people.

V. Clean water and sanitation - The volumes of wastedisposal at landfillsand
field burning shall begrestly reduced, which shdl reduce emissionsof methane
and carbon dioxidethat cause globa warming and climate change.
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Tablel: Changesintotal nitrogen content during composting of ricehusk with chicken
droppings (%)

Days
Treatment 0 28 56 84
RPO 0.30 0.32 0.32 0.31
RP1 0.89 111 1.14 1.92
RP2 1.13 1.39 1.59 2.26
RP3 1.25 155 1.62 2.23

Source: Experimentation, 2017

Table 2: Theresult of F-Protected L SD test on the effect of rice husk to chicken
droppingsratio ontota nitrogen content of thefinal compost

Treatment Mean Significance
RPO 0.313 a
RP1 1.923 b
RP2 2.257 cd
RP3 2.23 d

Note: RP0=2:0, RP1=2:1, RP2=2:2 and RP3=2:3; L SD Calculated =0.3011; P, <0.001
Source: Experimentation, 2017

Table3: Changesin C:N ratio during composting of rice husk with chicken droppings

Days
Treatment 0 28 56 84
RPO 115.04 110.14 107.77 106.57
RP1 35.46 28.15 25.07 14.54
RP2 24.38 18.06 16.43 11.57
RP3 21.39 16.03 15.02 10.76

Source: Experimentation, 2017

Table 4: Theresult of F-Protected L SD test on the effect of rice husk to chicken
droppingsratio on carbon to nitrogen ratio of thefinal compost

Treatment M eans Significance
RP3 10.75 a

RP2 11.61 ab

RP1 14.75 c

RPO 106.59 d

Note: RP0=2:0, RP1=2:1, RP2=2:2 and RP3=2:3; LSD Calculated = 2.61437; P, <0.001
Source: Experimentation, 2017
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Changes im C:IN ratio during composting of rice husk with
chicken droppings

1430
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RP2
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N Ratio

o 28 56 84

Composting period in daws

Figure 3: Graph showing changes in C:N ratio during composting of rice husk and chicken
droppings for aperiod of 84 days.

CONCLUSIONAND RECOMMENDATIONS

Ghanaproducesmillionsof tonsof agriculturd wasteannualy, however farmersarein
direneed of nutrientsto produce cropson their farms. Composting of thiswastecan
produce organic compost fertilizer which containsenough nutrientsessentia for plant
growthtoincreaseyidlds. Thedemand and consumption of organic productsisonthe
increaseintheworld (Hoefkens, Verbeke, Aertsens, Mondelaers and Camp, 2009;
Muhammad, Fathelrahman and Ullah, 2016). Also, organic productsarefar more
expens vethan theinorganic products and most Ghanaians areready to buy it when
they havethe means (Osei-Asare, 2009) but most Ghanaian farmersare not taking
advantageof it. It isconcluded that mixing rice husk to chicken droppingsintheratio
of 2 partsof ricehusk and 2 parts of chicken droppings can produce good compost
after 84 daysto be used in farming practiceswith maximum results.

Many foreign firmsare entering thefree zonesarea of Ghanato produceand
export organic produceto foreign marketsin Europe, North Americaand parts of
Asiabut peasant farmersare yet to take advantage of the organic produce market
(Angko, 2014). Theimplicationisthat farmers, especidly ricefarmersinthe country
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will not be ableto accessthishuge organic product market if they continuetorely on
inorganicfertilizers. Thismeanspoverty aleviation programmesthat areaimed at the
poor farmers stand to be missed. The government of Ghana splant for food and jobs
programme stand achance of entering theworld market if farmerscan be educated to
embark on organic farming to take advantage of these organic product markets. For
the government of Ghana splanting for foodsand jobsto succeed, thereistheneed to
improveaccessand adoption of organicinputslikeorganicfertilizer at affordableprices.

Theimplication of using rice husk and chicken droppingsto produce organicfertilizer

isthat, the huge pile of rice husk and poultry droppingsthat are dumped inlandfillsor

burnt will nolonger take placebut rather will be used to enhancethe soil for sustainable
devel opment. Thefollowing recommendationsare made:

I. Farmersshould be educated to mix rice husk to chicken droppingsintheratio
of 2 partsof rice husk and 2 parts of chicken droppings, and compost the
materia sfor 84 daysafter which the compost woul d bereedy for useinfarming
practiceswith maximum results.

. Thegovernment of Ghanaand non-governmenta organizationsshould organize
farmersaround ricefarming communitiesand educate them on the usefulness
of their farmwaste-ricehusk asraw materia for fertilizer production.

il Enlightenment programmes should bedone by extension officersal over the
country to improve the knowledge of farmerson the advantages of organic
farming.

(VA Thegovernment at all levels (national, regional and local) should educate
consumerson theimportance of eating organic products. Thiswill increasethe
demand for these productswhich will forcefarmersto useorganicfertilizer to
producethe crop for local consumption and export.
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