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Abstract

A study was undertaken to examine the nutrientesust of some selected organic materials within 8pko
metropolis. The organic materials sampled inclugegm leaves, neem seeds, poultry manure, shegp cum
dung, refuse dump, millet husk, wood ash and riggkhThe samples were collected in three replichiten
different locations, making a total of 27 sampléhese samples were air-dried, gentle crushed ki
through 2mm sieve mesh. The following chemical prtps of the samples were analyzed using standard
methods; pH, organic carbon, total nitrogen, aldélgohosphorus, exchangeable bases (Ca, Mg, Na&)aadd
cation exchange capacity (CEC) and percentage $staeation (PBS) was also calculated. The resualtvel
that the pH value ranged from 5.4 (neem seeds)54 (Bheep dung). The organic matter content rafrgaal
2.03% in neem leaves to 22.05% in sheep dung, sodanged from 0.39 cmol/kg in millet husk to 7.10
cmol/kg in refuse dump, total nitrogen values rahffjem 0.30% in wood ash to 1.42% in poultry mandiee
available phosphorus showed values ranging fromimggkg (rice husk) to 3.29 mg/kg (refuse dump), the
percentage base saturation was highest in woodshstving a value of 95.72% and lowest in rice h8sk81%.
The organic materials evaluated showed moderatgesain all the nutrients tested and therefore cdndd
effectively used for soil fertility amendments.
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1. Introduction

Our environment is a houseful of various nutriemtBich plants require for their normal growth and
development (Aina, 1979). Those used in large atspearbon, hydrogen and oxygen are non-minerat@hes
supplied by air and water. Plants need relativalgé amounts of nitrogen, phosphorus and potasshasg
nutrients are referred to as primary nutrients arelthe ones most frequently supplied to plantiitilizers
(Brady and Weil, 1999).

Composted manure is a primary source of soil figrtfbr organic farmers. It offers a natural meaoscycle
plant nutrients. As such, animal manure forms gmoirtant part of organic soil fertility programs (&a, 2002).
Compost fosters the biological processes in thie ls®iuse is a major tool in the creation and ereation of soil
fertility (CTA, 2006). Nutrients that leave farmilsomust be replaced if crop production is to remabundant.
Organic wastes, many of which are rich in nutriesutsl organic matter, can be used to replenish. sbiie
acceptance of the ancient appreciation of orgamiteral will be an important step towards buildswgstainable
cities and farms (Gardner, 1998).

The effect of wastes such as poultry and turkeyuremapplied solely and their supplement formsoasces of
fertilizer on soil fertility is that, it improves,imaking it a better medium for plant growth (En2e08).

The rapid economic expansion during the 1960s padaurned conventional agriculture into an entsepmwith
the result that farmers were forced into raisirthegi vegetable crop or cattle. This caused a sh@mé organic
fertilizer for vegetable farmers on the other haadd created a serious problem of manure dispasal f
cattlemen. Subsequently, it was found that apptinatf cattle manure to soil improved its qualitgrsficantly,
even though it was originally considered as a smwtnutrients for plants rather than as a compbff@n
maintaining soil texture. Thus, it appears likeatt an agricultural system that depends on theyheag of
chemical fertilizer has a deleterious effect on fatility (Austin, 1994).

Studies have shown that mixing two or more souofesganic matter tends to result in a higher éfficy. For
management purposes, it is mechanically easieratulle waste if large quantities of excretions aigech
without separating solids from liquid (Toshihid&9b). A statistical data shows that the carbororafisolid
fractions after mechanical separation of excre@0ign cow dung and 17 for pig manure. These vatuegjuite
different from those in rice straw, which has daaif 70 to 80 due to the high content of ligniravirRfaeces
have an equal or lower carbon ratio compared td-matured compost or manure compost. If one judbes
maturity of compost by its carbon ratio, raw fachase a value close to that of fully matured maramepost,
and thus is satisfactory (Mithra, 2006).

Organic farming practices are not based only da t§ materials that are acceptable or unacceptaldeganic
products. Rather, organic farming strives to pecacagriculture in a manner that achieves a balaimodar to
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that found in natural systems. This includes a rmoitment to building or maintaining soil health ptiaes
through practices such as green manures, crogamdaand compost application, thus making it nesngss
have wide information on the materials that arelwsesource of organic fertilizer (John, 2011).

Many commercial fertilizers are made from ammonidjch is extracted from natural gas using a complex
chemical process. This process also releases catioaite; the heat-trapping gas primarily respolesitor
global warming into the atmosphere. Nitrates in tasulting fertilizers can harm both humans andimear
mammals by seeping into groundwater or drinkingewatpplies. And, in the ultimate irony, becauses¢h
fertilizers are generally very acidic, they evefifjuhave the opposite effect of the one intendezhleting the
soil of nutrients and killing healthy bacteria asttier essential organisms (Stewart, 2005).

This research inclined towards the evaluation ofiessamutrient composition of poultry manure, wood, asiw
dung, millet husk, rice husk, neem leaves, neerdssesheep dung and refuse dump and perhaps hovediney
enhance soil fertilizer.

2. Materialsand Methods

2.1 The Study Area

Sokoto is located in the extreme North west of Nage near to the confluence of the Sokoto RimaeRiit is
situated between the Latitudes’@N to 1350'N and Longitudes @’E to 6°0’'E. Sokoto is one of the hottest
cities in the world, however the maximum day tiramperatures for most of the year are generally uaehe
(104.0F), and the dryness makes the heat bearable. ®ragevrainfall is about 550mm per annum. Relative
humidity is between 15-20% during the dry seasahumto 70-75% during the rainy season (Arnbor@®8)9
The region’s lifeline for growing crops is the fidwlains of the Sokoto-Rima River, which are covendtth rich
alluvial soil. (Arnborg, 1988).

2.2 Sample Collection and Preparation

Nine different sources of organic material were glaoh within Sokoto metropolis each replicated 3esm
making a total of 27 samples weighing average dfgs0hese samples included; neem leaves, neem, seeds
poultry manure, sheep dung, cow dung, refuse damiifet husk, wood ash and rice husk. The samplee &i-
dried in the laboratory, gentle ground and themesighrough a 2mm sieve mesh for laboratory amalysi

2.3 Laboratory Analysis

Chemical analyses such as pH, organic carbon, nittaigen, cation exchange capacity (CEC), exchalpige
bases (EB) and available phosphorus were carriedrothe collected samples.

The pH was determined by adding 10ml of water éoshmples, stirred afterwards taking the readiimgues pH
meter. The exchangeable bases (Ca, Mg, Na, and&KJGEC) of the samples were also determined. Nakan
were determined from the leached solution and tb@icentration were read-off photometrically usifigme
photometer while CEC was determined by the neatmahonium acetate (NJOAC) leachate method while Ca
and Mg were determined using the EDTA titration moekt (Devis and Freitas, 1970). Total nitrogen was
determined using the macro Kjeldahl method (Jack$862), available phosphorus by Bray and Kurtz No.
method (Bray and Kurtz, 1945) and percentage batseagion (PBS) was thereafter calculated.

Analysis of variance (ANOVA) was conducted on tla¢adobtained to test the significant differenceneetn the
obtained means. Significant different means wepaisged using Least Significant Difference (LSD).

3. Resultsand Discussion

3.1 Chemical Properties of the Samples

3.11pH

Results obtained for the different parameters amalyn each material are shown in table 1. The mahres of
the pH for the various organic materials were; 633, 6.60, 7.54, 7.47, 7.16, 6.57, 5.66 and $08eem
leaves, neem seeds, poultry manure, sheep dungdeogy refuse dump, millet husk, wood ash and higgk
respectively. These pH values indicated slightlidiaccondition for the neem seeds, wood ash anel higsk
while others were within the range of neutral tigtsly alkaline. The statistical analysis showegdngficant
difference (P<0.05), however the highest value alztained in sheep and cow dungs 7.54 and 7.47ectgely
which were statistically the same (P<0.05) andltiveest value was in neem seeds. These indicate ttheat
materials would not have acidic effect on soils whgplied.

3.1.2 Organic Matter (O.M) Content

The organic matter content of the various materaialyzed had the following mean values; 2.03%7%.9
21.53%, 22.05%, 13.39%, 6.56%, 9.14%, 18.19% and5%0 in neem leaves, neem seeds, poultry manure,
sheep dung, cow dung, refuse dump, millet husk,dnasih and rice husk, respectively. This indicate®éderate
quantity of organic matter content in the materaialyzed; which agrees with the values obtaineBdlyabest

al. (1998) whose values for the minimum, average @wadkimum organic matter were 2.56%, 19.75% and
53.15%; respectively. Generally, organic materaks usually rich in organic carbon, thus, the ocigamatter.
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The highest values of organic matter were obtainegsheep dung and poultry manure which were sidibt

the same (P<0.05), while the lowest values weraiodt in neem leaves (2.03%) and neem seeds (2.97%)
3.1.3 Total Nitrogen (N)

The mean total N value obtained in different samplere statistically significant (P<0.05). Tablandicates the
following total nitrogen obtained; neem leaves;3948 neem seeds; 1.08%, poultry manure; 1.42%, stheeqg;
0.86%, cow dung; 0.69%, refuse dump; 0.45%, miillegk; 0.50%, wood ash; 0.3% and rice husk; 0.383és&
values are within the range obtained by Babeits. (1998) which indicated percentage nitrogen rang@.8%

to 1.88% with an average of 1.13% in some organs&nces.

The result indicates that the highest total N valas obtained in poultry manure followed by neerdse sheep
dung and neem leaves. While that of cow dung, eseflusnp, millet husk, wood ash and rice husk weaively
low; this may be attributed to the nature of thetarial and N loss through volatilization during iy, as also
observed by Bababa al., (1998).

3.1.4 Available Phosphorus

The mean available phosphorus values obtained iious organic materials were; 2.01mg/kg, 1.81mg/kg,
3.04mg/kg, 1.30mg/kg, 2.14mg/kg, 3.29mg/kg, 1.8%mgLl.05mg/kg and 0.31mg/kg for neem leaves, neem
seeds, poultry manure, sheep dung, cow dung, refusg, millet husk, wood ash and rice husk, re$peigt
The available phosphorus levels obtained in allntitagerials were comparatively low just as in nigngThese
phosphorus values are within the range observetietdow by Purseglove (1985) whose values for the
phosphorus levels were 0-11.5 mg/kg, 12-25.2 mgtkd greater than 25.2mg/kg as low, medium and high;
respectively. The result obtained were statistycalfnificant (P<0.05) with refuse dump and poultngnure
having the highest values which were statisticdeysame (Tab. 1).

3.1.5.Cation Exchange Capacity (CEC)

The result of the cation exchange capacity of thgous organic materials is shown in Table 1 whigre
significantly different (P<0.05) statistically. THEEC of the materials had the following mean value80
Cmol/kg for neem leaves, 9.88 Cmol/kg for neem se8db Cmol/kg for poultry manure, 9.65 Cmol/kg for
sheep dung, 7.03 Cmol/kg for cow dung, 13.68 Crgoffic refuse dump, 7.92 Cmol/kg for millet husk3%.
Cmol/kg for wood ash and 5.82 Cmol/kg for rice husk

The values obtained were moderate. According topatiest al. (1979), substances having high CEC are likely
to have high organic matter as the higher amouwbtibids, the greater is the CEC. Thus these wati#ained
were due to the influence of the organic matter.

3.1.6 Exchangeable Bases (Ca, Mg, K and Na) and Base Saturation

The mean values obtained for Ca as shown in Tablerg; 1.29 Cmol/kg, 2.21 Cmol/kg, 0.86 Cmol/kd)2.
Cmol/kg, 1.71 Cmol/kg, 1.00 Cmol/kg, 1.54 Cmol/kgl3 Cmol/kg and 1.21 Cmol/kg for the neem leaves,
neem seeds, poultry manure, sheep dung, cow defigser dump, millet husk, wood ash and rice husk,
respectively. However, the result showed significdifference (P<0.05) in Ca content between theenes
analyzed. The highest and lowest values were addldmneem seeds and poultry manure; respectively.

Mg content in the organic materials had the follogvmean values; 1.42 Cmol/kg, 2.31 Cmol/kg, 1.4%lhy,
3.32 Cmol/kg, 1.79 Cmol/kg, 3.86 Cmol/kg, 3.09 Chagl 3.34 Cmol/kg and 2.29 Cmol/kg for neem leaves,
neem seeds, poultry manure, sheep dung, cow defigser dump, millet husk, wood ash and rice husk;
respectively. The statistical analysis showed ficanit difference (P<0.05) between the materiatsydver, the
highest value of magnesium was obtained in refusepd(3.86 cmol/kg) followed by wood ash, sheep dang
millet husk which were statistically the same (Tab.

Potassium had the following mean values for théediht organic materials; neem leaves; 3.44 Cmpliegm
seeds; 2.16 Cmol/kg, poultry manure; 1.19 Cmol#kgep dung; 1.03 Cmol/kg, cow dung; 0.64 Cmol/&fyse
dump; 0.69 Cmol/kg, millet husk; 1.12 Cmol/kg, woadh; 0.74 Cmol/kg and rice husk; 0.80 Cmol/kg.
Statistical analysis discovered that cow dung,sefdump, wood ash and rice husk were statistithlysame
with relatively low values compared to other matkxi The highest value of K was obtained in neeavde
(3.44 cmol/kg). The average Na values obtainedachesample were; 1.25 Cmol/kg, 3.05 Cmol/kg, 4.05
Cmol/kg 1.58 Cmol/kg, 2.17 Cmol/kg, 7.10 Cmol/k@4 .Cmol/kg, 0.39 Cmol/kg and 0.52 Cmol/kg for neem
leaves, neem seeds, poultry manure, sheep dungdeogy refuse dump, millet husk, wood ash and higsk;
respectively which were significantly different tistically (P<0.05). The neem leaves, millet huskl aheep
dung were statistically the same<(R05). The relative high value of Na obtained ifuse dump (7.1 cmol/kg)
was far higher than values of comparatively otteameters in different materials.

Sodium level was also higher in neem seeds, poultanure, cow dung and refuse dump than the other
exchangeable bases (Ca, Mg and K). Whereas Mg igherhin sheep dung, millet husk, wood ash andhricsk
than the other exchangeable bases (Ca, K and Ma)pdtassium level was higher in the neem leawes &l
other exchangeable bases.

The mean value obtained for base saturation irotganic materials were; 95.00%, 93.50%, 88.78%5®2,
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89.75%, 92.47%, 89.52% and 95.72% for neem leavesm seeds, poultry manure, sheep dung, cow dung,
refuse dump, millet husk, wood ash and rice hudpeetively. According to Munich (1989), these value
indicated a high percentage base saturation comparthe standard ratings for low, medium and Highb, 45

— 80 and >80%) (Munich, 1989).

Though the percentage base saturation was ndigdstiy the pH values but this may be due to vinmain the
concentration of exchangeable bases on the exclsitiegeof the organic materials and the CEC onthéerials.
However, those having higher concentration of sedan the exchange sites tend to have higher vaifipsi

over the others.

Conclusion

Based on the results obtained, it could be conduhat the organic materials in the study area vi@rad to be
neutral to slightly acid; low to high in nitrogefgw in phosphorus; moderate in CEC and organic enatt
contents; high in percentage base saturation; rateléo high in exchangeable bases. The organicrialate
analyzed could therefore be good fertilizing matierthat can be used to sustain soil fertility androve crop
production.

References

Adepetu, J. A, A. A. Adebayo, E. A. Aduayi and@. Alofa (1979). A preliminary survey of fertilitytatus of
some soils in Ondo State under traditional culiorad, Ife Journal of Agriculture 1: 134-149.

Aina, P. O. (1979). Soil Changes resulting frongldé@rm management practices in Western Niggsihscience
society of America, Journal, 43; 173-177.

Arnborg, T. (1988).Where Savanna Turns into Desert. Rural development studies. Swedish University of
Agricultural Science, Uppsala, Sweden. Pp. 22-23.

Audu, M., A. A. Abdullahi and S. Abdul aziz (200%ertility status of soils of Wurno Irrigation Reot,
Sokoto, Nigeria. In: A.S. Fashina, O.J. AyodeleEASalami and S.O. Ojeniyi (ed$jlanagement of
Nigerian Soil Resources for Enhanced Agricultural Productivity. Proceedings of the %3Annual
Conference of the Soil Science Society of Nigddaiversity of Ado Ekiti, Ado-Ekiti, Nigeria. March -
13, 2009. pp 81-87.

Austin, R.B. (1994)Plant breeding opportunities. In: K.J. Boote, W. L Lindsey and W. L. Nelson.yBlology
and determination of crop yield. Pp 567-586.

Bababe, B. S., K. M. Sandabe, and A. Ibrahim (1998 use of organic wastes and compost as amailiees
source of fertilizer in Borno State. Paper presgrae a workshop orsoil Fertility Management and
Utilization of Organic Wastes at the Borno State Agricultural Development Pragree (BOSADP)
Maiduguri, pp 81-88.

Baker B. P. (2002). California Certified Organicrimers. Soil fertility and fertilizers- An introduction to
nutrients management. Pp. 244-289.

Brady, N. C. and R. R. Weil (1999). TNature and Properties of Soils. 12" ed. Macmillan, Prentice Hall Inc.
New York, 881pp.

Bray, R. H. and L. T. Kurtz (1945). Determinatiohtotal, organic and available forms of phosphdrusoils.
Soil Science. 59: 39 — 45.

CTA, (2002). Center for Technical Agriculture Afaic Gardens and Orchards Growing vegetables and frui
Macmillan Publishers in Association with Terrressiet and CTA, 15 (3): 53-55.

Devis, J. and F. Freitas (1970). Physical and CbainMethods of Soil and Water Analysé&sil Bulletin, No.

10 FAO. Rome.

Emir. J. (2008)Food Agric. Pp. 31-45. http://www.cfa.uaeu.ac.ae/researchhgjh. Retrieved: 21 October,
2011

Gardner, G. (1998)Recycling Organic Wastes. World watch Institute, W. W. Norton and CO., N&erk. Pp.
22-25

Hargrove, W. W. and R. J. Luxmore (1988). A newtigresolution National Map of Vegetation Ecoregion
produced empirically using Multivariate Spatial Stlering.

http://gis.esri.com/library/usercong/proc98/TO350P333/P333.HTMRetrieved’2November, 2011

Jackson, M. |. (19620he Soil Chemical Analysis. London, U. K. Constable, Pp. 47 — 53.

John, W. (2011)Organic Matter: The best gardening. Pp. 44-46.

Mithra, B. M. (2006). The Handbook of Compost Mamim Crop Production No. 315 in ASPAC Asia-Pacific.
Pp. 29-32.

Munich, J. M. (1989). Guide to Composting in Orga@iarden Magazine, USA. 65pp

Purseglove, J. W. (1985)ropical Crops Monocotyledons. Longman Singapore Publishers, PTC, Ltd. Pp. 271-
279.



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) l'—i,l
Vol.3, No.18, 2013 “s E

Stewart, W. M. (2005). The contribution of commalcfertilizer nutrients to food productio®gronomy

Journal, 1-6.
Toshihide, M. (1995)Satus of land utilization and disposal of animal wastes. Agricultural research institute of

Kanagawa Prefecture, Hiratsuka city, Japan. hitpw.eiappdp/1995/proceedingsikklj99html.
Retrieved: 28 October, 2011

Table 1. Chemical Properties of the Organic Matsri

Source pH ocC OM N Avail. | CEC Exchangeable Bases (cmof'kg BS

P

% mg kg | Cmol Ca Mg K Na %

1 kg-l
Neem leaves 6.83 | 1.18f 2.03f 0.83c 2.01bc| 7.80c 1.29bc 1.42e 3.44a1.25e| 95.00
Neem seeds 4.40f 1.72f 2.97f 1.08b 1.81c 9.880 a2.2] 2.31c| 2.16b 3.05 98.5(
Poultry manure 6.60c| 12523 2153a 1.42a 3.04b bB.50 0.86¢c 1.45¢| 1.19c 4.03b 88.78
Sheep dung 7.54a) 12.82a 22.03a  0.86c 1.3pd 9.65b O4at?.| 3.32b| 1.03c 1.58e 82.5P
Cow dung 7.47a| 7.79c 13.39¢ 0.69d 2.14p 7.03( bc71al.79d | 0.64d 2.17d 89.74
Refuse dump 7.16b| 3.8le 6.56e 0.45ef 3.29a 13.68a.00c 1 | 3.86a| 0.69d 7.10a 92.4bH
Millet husk 6.57cd| 5.31dg 9.14d€ 0.50¢ 1.85c 7.92¢ 1.54abc| 3.09b] 1.12c 1.34e 89.52
Wood ash 5.66e| 10.58b 18.19p  0.30g 2.053bc  5.85 3cl.1| 3.34b| 0.74d 0.391 95.72
Rice husk 5.69e| 6.25 10.75¢d 0.38{g 0.31p 5.82f 1bkc2| 2.29c| 0.80d 0.52{ 82.8]
Slg * * * * * * * * * [* ns
Standard  Errorn 0.15 0.82 1.42 0.07 0.16 0.46 0.11 0.17 0.17 0.89.12 14
(SE)

Means followed by same letter(s) in column aresignificantly different (P>0.05), ns- Not signifitia * -
significant at 5% level



This academic article was published by The International Institute for Science,
Technology and Education (IISTE). The IISTE is a pioneer in the Open Access
Publishing service based in the U.S. and Europe. The aim of the institute is
Accelerating Global Knowledge Sharing.

More information about the publisher can be found in the IISTE’s homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

The 1ISTE is currently hosting more than 30 peer-reviewed academic journals and
collaborating with academic institutions around the world. There’s no deadline for
submission. Prospective authors of IISTE journals can find the submission
instruction on the following page: http://www.iiste.org/journals/  The IISTE
editorial team promises to the review and publish all the qualified submissions in a
fast manner. All the journals articles are available online to the readers all over the
world without financial, legal, or technical barriers other than those inseparable from
gaining access to the internet itself. Printed version of the journals is also available
upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Recent conferences: http://www.iiste.org/conference/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e BSCO INDEX@ COPERNICUS
ros INFORMATION SERVICES DN RSN B LI AR

@ vmensyize sourmaocs @

£z Elektronische
@0® Zeitschriftenbibliothek

open

GEORGETOWN UNIVERSITY

LIBRARY



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/

