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ABSTRACT

The cument COVID-19 pandemic that resulied into lockdown of the activitses 21l over the world heve sctaslly
affects all industries including fertilizer industry from prodecing their varsoas prodocts. Furthermore, the
adverss envirommentz] consequences and Bgh costs of inorpamic @etilivers make them not only undesarable,
but 250 mneconomaczl io farmers. These aforementioned problems have lad the farmers to be wsing animaks
dumgs as aliemative to industrial fertilier. The Nitrogen, Phosphores and Polassium (NPE) condents in young
and metured cow | post 2nd poaltry manusss were ansly sd asang standsnd methiods and compared for possibe
=il nourishment efficacy. The Percentages of nitrogen in menare from both metaed and young poaliry wene
signaficantly hipher (p < 0005) than what wene measured in manures from cow and goat. The conents werns
observed in the folkmving order: poultry mamure (2943 and 2.345%) > that of the poat manure {1943 znd
1.824%) > that of the cow manure (1.628 and 1.371%). The same trends wem also observed in the percentzps
compositions of phosphorus and potassiom i the manores. Condusively, manus: from poultry, especisly the
matumed ones have highest perentape of M, P and K compositions than that of the poet and cow | and may have
prezier posikive growth effects when utilized 25 mapure for plant development. As such, il may remain 25 te
bt alemmative: o inorgamic fertilzner during the curment pandemae and beyond.
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Introduction

The cument COVID-19 pandemic that resulied into lockdown of the activitses 2il over the world have actaslly
affects all industrass including fertikizer mdustry from prodecing their varoos products. Parthermone, e
adverss envirommenizl consequences and hiph costs of inorganic ferilizers make them not ondy undesimble,
but zls0 mneconemacal to fammers. These aforementioned problems have lad the farmers o be using animaks
dumgs =5 alemative o indostrial fertlieer The use of inorgamic emiilizers to incresss yabds was found to be
effective few years apgo, mguiring continucus long-Em s (Opniyi et al. 23009, The advers environmental
consaquences and hagh costs of inorganse Etilizers meke them not oaby amy anted, but slso uneconomical and
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ot of rezch of the poor fammers who still dominate the Migerian agricaliura] sactor {Shiyam and Binang 3011).
This has ked o increased use of organic wasies, readily available aliernatives thal are moe environmentaly
friendly. Recenily, dee to the rsing prices of inorganic fertilizers coupled with their failue o provide the
Mecessary numEnts to the soil, emphasis has been on organic manare. Thes are environmeantzily friendly and
can combine the best compost qualites with chemacals in 3 cost-affscient way. Mevertheless, the value of
orgamic compound Erilizer and compost is importantly momitored (Begps 20080, A mesearch condecied by
Adkchitar et 2. (300 1) discoversd thet 2 mixture of orpanic manure and inorganic Eriilizers is A cost-effective
way o soil fertility and increases crop yviekds. The use of organic manure is prefermed dee o the possibility that
single spplacalion can increase notrssnt efficeency thromphout the plant cycle (Sheviv 2005, Zhao et =1 2000,
Aurobas et gl 2011 or ai st eduos the frequency of lop dess Eilization (Zhao 0 al. 20000

Soal fertlity is determinsd by the avalabilsty of soil motrients suwch as mitropen, smmonss, phosphoms, and
poiEssigm. Mon orpanic fertilizers also contzin phosphate, mitrae, ammonium znd po@Essium. However, the
confinwous use of ferlilizers camses soil delerioration, scidification and depradation of elements. Inorpamic
fertifizer industries have been regarded to be sources of namral radionuctides like **U, “*Th and **Po, and
hzzvy mertals like Cd, A=, Ph, Cu, Ni and Hp (FAOQ 20000 The uss of fertilizers causes accumulation of heavy
metals in soil, which affect the planis and also the food chain

hamum is 4 by-product of animal prodwction that is inevitable . ianare is made op of urine and f3eces from
amimals znd may alsoconizin animal bedding, excess food and additional waler (Savci 30012) It is 2 bepeficial
fizrtibime T that provides 8 wide ranps of macronutrssnts such as nitrogen (W), phosphors (P and potassiom (K],
a5 well a5 micronuirents such 2 copper (Cu), Zinc (Zn) and mangane se (&N} (FAD 20090, Manome & often 2
wzluable supply of nuirients once properly manesped for crop production. It provides a source of all the macro
amd micro-noirsents required in the available forms, thus smproving the soirs physical and bodogicsl properties
(Abou-El-Mapd et 21 2006). The uss of animal manere & feniliver s of grest imponance for spricuibone, bat
the use of such mamumes withoot understanding their nutrient contents coulkd be hammiful to plants and soil. As
such, the aim of this mesearch work was o comparatively determine the mitrogen, phosphoms and pofassium
conEnbmations in manues of young znd matue d animals of some fanms.

Maierials and Methods
Chemicals and reagenis

The chemscals and reapents ued were of analyiscal grads which wer obtained from Sipma Chemical cost
Lougis, USA_ The respents ancludsd methanal, acetons and lead soetse among others.
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Sample collection and preparation

The samples usad in this stedy wers manures of young and matured cow s, poats and poultry . The cow and goat
manumes wer collecied from the Ibrahim Badamasi BEabengids University animal production farm, while the
el Ery mznure was colleced on June 2000 from Hassan farm located in Lapei, Miger Stakes. Exsct 50 g of aach
same wen oecked randomly in semi-solad forms within 5 poimts. Al the samples wes: combined and
homopenized in & plastc contziner wsing wooden rod. Exact 50 g of the manure ssmples wer then s@r dried in
a hot air even at 20 °C for 72 hrs. Thereafter, the driad sampiles wene pulverizad o pass throagh 2 mm seve.
The patverized samplss wers then stored at ambaent emperabon: inoa plaste bottle with Gghtty closad 5d The
sames wer then analysad for total M, totzl P and tofal K within 2 weeks of collection.

Sample analysis
Analysis of nitrogen concenirations in the animal dong samples

Concentrations of mitrogen in the dung sampiles wene deeminad by Kpldahl method using distillabion plant.
This method is divided into 3 sieps, which are digestion, distillation and titration (Bredstrest 1965).

Analysis of phosphorus concenirations in the animal dung samples

The concentratsons of phosphoms in the animal dungs were detenmined wsing 3 spectrophotome ter as described
by Tumer et al. (2005). The animal dunp samples wenre ithen passed throuph the procedare of wel ashing for
estamation of phosphons.

[rfierent phosphorus standands (P205) were required for phosphoms estimation. [sffeent sandards were
dieverioped from the stock splution, ie. 2, 4,6, 8 and 10 ppm. Ezch standard (2 mL) was messamed into separmbs
bodiles, 4 mL of spution of ascorbic 2cid was added; subsaguently. 5 mL of distilled water was added to esch
container. The same procedurs was camed ouf on the animal dung samples. Dung samples (2 ml esch) were
e asun: d inke separsts botibes, and then 4 mi of scorbec acid solution 2nd 5 mil. of destillsd waker wess added.
The stzndard percentzpe absorbance valoe was obsrved at 220 nm wsng 2 spectrophobomefer, znd a graph of
the stamdard phosphorus curve was plofied. Similarly, each sampk’s absorbance value was noled and the
comesponding vales were tmcad on the phosphones standsrd curve.

Analysis of potassium concenitrations in the animal dung samples

The conentrations of potassum in the snimel dusgs wene detemmined using the method described by Opeks
and Ayodele (1985), This method involve s the use of flame photometer The sieved manare samples weme pessed
through the procedure of wet ashing for estimation of potassium. Standard of 1- 10 mpmL were prepared and
used to prepare standsrd corve by using inerieenoe suppressor solution 35 3 bank. The solutions of the wet
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ashing samipdes {10 mgmi.) wene placed in flame photometer at 769.9 mm one afer the other and the: coloar of
flame and its intensity were nobed for each semple, which indicated the qualitative and quantitative paramedens
of the element present, espectively . Recovery esing was conducied bo evalusie tmeeness at the conent level
of 10 % - 20 % (mass fraction). The resdsngs for the concenirations of tofal polEssium in sampiles werne nobad .

Results

Comparison of nitrogen, phosphorons and potassium in young and matored cow, goal and poulicy

The composstsons of MPE are shown in Table 1. Both matured snd yoang poultry mamuwre percentages of
matrogen wene sapnificamtiy hipher (p < 0U05) than other manures. The contends were observed in the following
order: poultry manus (2.943 and 2345 %) > post manure {1943 and 1824 %) > oow manume (1628 and 1.371
).

The same trend of gost menomes < cew mames < pouliry manmomes was slso observed with percentags
composition of phosphons obtained for matured and young cow mamumes; (0705 and 00654 5% for matee d and

young goat manures, 2nd 0793 z2nd 0772 % for metered and yoang pouliny manures, e spectively.

The pereentapes of polassivm n the manures of metored and yomng cow wes 0850 2nd 0.830% . for manues
of matued and young goatwere 1030 and 0.963%, and 2 835 and 2653 % for manores of matured and young
pouliry, espectively and the rend was poaliny mamues > ol Manmes > Cow MEnITes.

The results obiained mvesled that mesn concentrations of nitropen in the pouliry manomes wee the hhphest
(2543 and 2345 %), whik the concenirations ohizined in the cow manures were the lowest (1628 and 1.371
. Thet comparsson of the mean conce niratzons of phosphorus also showed highest conce ntmations (0,793 and
0772 %) in the poultry menares, while the lowest concentrations ((0.582 and 0.476 %) wene obtzined in the cow
manuzs. The table zlso reveaked that highest concentrations of polassiom (2.835 and 2.653 %) wemr found in
the poullry menomes, whik the lowest concentrations (830 and 0850 %) wene obiained in the cow manues.
The tmnd of the shove concentrations is pouliny MamueE > goat MANURE > COW MARNUDE |

Table 1: Conents of mitropen, phosphorons and potassium in young z2nd matured cow, poat and poulity

manue 5
A e manure Farameier
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Walue: are exguressed as mean = standard deviation of five replicates (n = 5). Values with the sames superscrpts
om fhe same vertical axis ar not sipnifscanily different at p < 0.5,

[¥iscussions

The livestock waske is major source of noxsmas gases. hammiul pathogens and odour; hence. it has public hesith
and emvironments] concerns. Hence, ivestock waste is (o be manags d propeny to mitigate production of the e
poilutants in order (o proect environment. Proper utilization of livestock waste inlo biopas, compost and
vermicompost making can be very wseful i increase crop yiedds and sastainability (Sorathiya el al. 2014). The
hegher pe rce mtage of nitrogen found in poulbry marus s when compared to cow mananes might be 2 3 reswlt of
their food consumption. It is quike undersiood in Migeria that most of the cow feed on prass. while majority of
pouliry feed are formalated with different kinds of nutritious food materials. Therfore, the Esult is pointing to
the fact that larps quantitses of probeins in the poaltry feeds might be responsabe for the difenrenoes observed
in the nitropen conents of the mamuees. The quantites of proieins obtained in this research are in clos ranp:
to the valwses epored by Aszwalim znd Oewodike (2011) and Adendiyan et = (2001 Likewise, Fgher
percentages of phosphiomus obtainsd from the powltry manores when compassd with cow manuses a8 also in
tanderm with that of Adeniyan et &l (200 1) and Meerers et 2. (2001 might be bom out of the s=me easons
expained eafdier. Remnants of phosphorous from bone meal 2nd formuled minerzls feeds which are being
given bo the poultry occasionally for the development of stromg bomes maght be passing out with the with the
faeces after the consumption of the mezl. The disparily in NPE between the poal manure and cow mamu
observed in this resarch work might be due fo the fact thal poat are mos exposed to different kinds of home
washe nutrilious foods apart from the grass consumption. As such, their wasies are expecied o have more of
these minerals when compared with that of matured cow. The concentrations of potassiam in the cow manares
found im this work were higher than the valee of B2.22 ppm e poned by A bbas et 2. (2005

Comparing the mean concentrations of MPE in the young and mabered animals, it was found from the rsults
that the mean concentratzons of NPE in meanares of matued animals wes: higher then that of young animals.
These rzsalts are nod surprising becans most of the feeds being consumed by the young snimals will be ulilized
for their growthe The refosz, less of all these manerals will be excretad glong with their dungs when comipaned
to those that will be useful bo their body systems. Moreover, the metabolic activities of the young animals ame
still very aclive when compared to the sdult znimals. Additionally. many encymes sre needed for proper
metabaisc activities of whach some of thess minerals can serve 85 co-factors for thes amymes.

Conchision
In conclasion, adult pouliry manare hed the highest 3, P and K kevels, indicating superior mineralization of

MFE over aduli poat and cow mamumes. Therefomr, adali pouliry manure would have gresier effect on plant
prowih due to its high concentration of MPE. Therfore, it may emain & the best albemative to inorgamic
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fiertikizer during the current COVID-19 pandemsc and ey ond.
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