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CHARACTERIZATION AND CLASSIFICATION OF SOILE OF K'WARA STATE
UNIWERSITY TEACHING AND RESEARCH FARM, MALETE, NIGERIA

ALABI K.O., "WAHAB, A A° LAWAL, 0.0.°, ADEROLL, I. A", & SENJOEL B. &.°
Dispartrnant of Crop Production, Collsgs of Agricuiburs,
Kwara Szt University, P, ML 3 1530, Majsbe Tiorin, Kwera Stabe Migeria
Cepartmant of S0l soence 2nd Land Maragament,
Faderal Linivarsity of Agricafture, P M. B, 2240, Abeakuts, Ogun Stri=. Kigeris
E-rmeallly ab=bdoymnlsi ol oo

Abstract

Froper soll Lge [5 Inchad on uncierstancing s phvsalcl 2rd cremical properii=s. To s end,
the solis off Kwara Skabs Unbiersity Temching and Assssnch famm, Mabets, shusisd o the
Southern Guines Sevannah sone of Rigeris were craracheized and dessifisd aooording 1o
the Unbed St Deparrment of Agrioutbure [USDA,. Z014] Soll Tesonomsy and Food 2nd
Agricufune Organization- Works Reference Bass (FAD — WRE, Z008). 5ol survey was dons
b mskbllsh mapping units. Thres profles (0 -147 om, 0-1568 cm and 0158 om] weers disg In
mnph sciablichisd mapping units along e topossguenoe of the ares [upper, micdis =nd
lovesr siopes). 5ol s2mples (0-18, 15-3%, 3585, BE-147 om). (021, 31-41,40-51 £1-155
om). (0-4, 4-51, 61-91. 51-155 om] wens oolected from the padogenic horizons for sall
tharaderization. The solls wers cesn (0-L47 cm, 0-155 om, cepth) 2nd well crainscl The
ol phyvsical perameters k= the besdural cizssss Identifi=s rangied from s2ndy loam o s2ancy
day kam. The sols were mocerrt=ly addic to slightly addic [pH 547 - 31 The meom
nuEniEnes [N, F, ohganic carban (OC) 2nd CEC of the solls wers genaraly [ow with Righn hese
sxturatian (>50%). Al thie padons Fad vandng quenttss of mothiss and Fome mangansss
mncrstions. All petions wers Seecifisd s Afisod, Feving usic malshurs raghme 2nd plinthis
oupled maore than hall volume of solls within 150 om degth. Thensfone, ey wers
dessifia 25 Tvpkc Finthustzi's (UE0A) and a5 Finthasal (FAD)L &t the sol seriss ey, they
were deseified 25 Gamban series (Locz] dessification by Smwth and Monbgomery. 1962).

Keywords: Pedogenic horioons, Soll physical peramstsr, Finthit=, Toposaguenos

Imtrosdusctlion

Sall charscherization provices ussdll Information for ascecoment and monfioring of the
bahavioor of salls. & alss provides =n Imnocucton to the menagement regulr=mamts of the
mjer sols Dot In the prassnt and furtune (ADCUR®Cr, 2008; B=nood, Z00Z) On that besls,
5ol |5 ioften regancied s the Deskc natural rasounoe winkch cetermines the uRimas sulstiiy
g sustimablify of srw agricubosal systsm. Raju = =l (2005, cecoribad the Inhersnt
#l ity of solls a5 virtual that d=termines the producthdty of agriodtorsl syst=ms by suppiving
nutri=nis: for crop growth and sustin soll physicel conditons fo aptimizs crop Wsics.

dgan, K Is through preciss measunsment and ful ondssianding of the natue= =nd
proparies of solis a5 well 2 propsr manegement of the nuirlent and maishune reguinsmenks
that one o2n mEdmize oop producion o e alowabe potEnkal s [Seeves B Debse,
2004). In onoer to svaluxts the cusllty of cur maturel eesourc=s and their potentis @
produce fooc, fadcer, fiber, and fusl for the pressnt and fOture generations, defalbed
Informetion an soll properties |5 reculed,

This furtrer pinpaints the me=d for good sol managament 26 assential Gotion for susinabe
acricuturs. In the deusiopmant of sostainabls agricoftural syshams the: foous ks bo recios
dsgracation of natural rssounoss ans promobs srwironmisntally ompetibe ways b Inoress
produciion and promoting broad-sczle development [Afboaye oo, Z0L10

[LLE
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Tharsfiors, Imt=nsificxtion of agricuiure o l2nd oornemtty reguirss 3 Bonoogh knowiedge of
the sodl 25 & resowrne, matedal and acconcing bo Inbended uses. This, & good ingakeoge of
the soll respunces of amy ghen teriory B Inclspera=bie for planming s agricurturzl
oeusinpmet [Eoveram o A, Z003)C Sall sorveys provics 3 sohamtifc Inverhony off e solls
puming within @ spedfisd nd area and Imaoke e systematic scsmination, description,
desification and mepping of suoh sols Aooonting bo Esu (2010], oring & 5ol sunvey.
sulfidant Infomation k& getensd In ondier bo Fedp Hee suressor b0 coprslats ane to predics
the acaptsbiity of solis to wverous oops, Dehaviour and procociviby omcer CFferent
MANBPATENT BYSNTE

Salls o Kwara Skxbs Unkesrsky Teaching and Asssanch Farm, Madsts haus Desn opess for
s=Era| DUrpOses With Ftie oF no Informatiion on Bhe physicel and chamical properties of the
sal. Aocording bo Esu [2004). the lack of information on e soll resounces of 2ny negian
mmiribut=s i e problem of soll degradetion and Ghat of world food crisss among olbfers,
du= ba wnong Uses =nd poor managament pracioss.

The Informathor o e charsdisristics of e solls of Unbvershty Tesching ancl Recsarch Farm
n=eds i be dooumenbsd anic KI5 an this premiss that the stucy wes caned out bo obtain
detalled craracherization of the piysical, chemicel properbes of the soll mapping unis of
Malsts golls and ghve out 3 taxonicmic dessification of the solls basad on the oibera off the
LEED# soll Taxonomy (Sl suney SEa¥, 2014] and the FADMUNESCO (2005,

Materials and Mathods

The Study fres

The =¢parimantal she used for this reseench wes loczhed #% the Teaching and Fesaandh fam
of Kware Stts Linfversihy, Malebe Migera. The farm hes bsttuds B*71° Wosnd longiboce
4847 E =t 355 above 5= beval, The Kaara Stebe Unbversity Teaching and A=seandh Farms,
Mzlste conslsis of 2pprosimat=ly 1400 hacirss, The dmate ks chersderias by dsting wet
Bnt Ory ssasors with & mean anmnal femperrtune thet angses fram 25 - Z5.5 "C; B annul
mezn rainf=ll Is about 1,150 mm, =cthibiing = cicuble meadmal pattern bebwe=n &prl 2nd
Dchober of ayery yesr. The wet sazson s Debyesn Aol 2nd Ochober whike oy s=250n S2Es
Hovsmber and anics In March (Dinkan, 2013)

Farming acivides fas dastroaed the natursl wegetstion of the Sbe. The 2res Can pressrily
bs ragedsd = anthropogenic bscmoss [ hes suffensd weros cegress of human
Inberferencs [ phoughing, heemowing. rdging sbc) The pressnt wegskstiee coser of the ghhe
CEN Mo D2 raganied a5 SEvEnnan woodiends.

The Vagstrbion of si= consisis o arsbis orops Bos soyeibeans, Desnlcsed oowpes sbc, The
pominant woocy spadess mcuds BEobal tress, acack tres=s and Onope fness. Grassss
dominaiasl the ske Induce amaong oifiers Spear grass [Imoonmy gavcnicall Andropogan
permnis, Sephant grass, Guinss cambe gress |, winlle the dominant Drosdbsaf |s Slam wased,
CETORNE OGN,

Flald Studi=s

The mperimentzl stes wee ssleded b0 oob aoos major soll seres of Smwth =nd
Micmigamery (L862] 2long & topasscusnce In farmer's plols, using 5ol and site desoripbions
from 0-100cm auger =ampiss bo sskxbilsh the mepping unit. Thres: mapping unlis wers
sopblished 2nd thres soll proflies: wens Jug 0 nepresent Bhe thres mepping unlls.  The
proflies wers desoribed oging the guicelires of RAOD (2008} anicl Soll Sunsey St=ff, 2004,
Sampling of sach profle wes camisg ool aocoeding o Hhe paciogenic hofzons.

L] |
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Sall Analysls

The 1 Eg of soll samples vesre cobsced from pedogenic horzors (019, 19-35, 3556, B
147 om), (021, 21-91.41-51 £1-155 cm], (040, 40-5L, B1-91, 21-1%6 on) on Seplember,
2015 2ng mir-drisc =t room tamperators for 42 founs anc Dasssd thnough & 2 mm sisvs i
ramave [args partides, cabrs ang shonas, The sofl samples wer ansyess for soll fedune,
pH, orgaric carnon, e M, mdrachable F, mvcangasbie Dasss ang mxchangeabie acidty
ad micouriens Sl dure wes dsfarmines by the Bouyoacos hvdromesr method
[Ga= & B3ader, 19E5). Soll pH was massared sscirometricaly inoa 1:1 In 0. Organic
mrban wes determines Dy WakmgSack mathod [Dlowoake & Ofo, 2015). Total mitrogen
WS determined by the Mico- Kjaidehl methed (Foth, 2004 Ofenuge, 1575) 2nd ssiractabis
F s Cmbermined Oy Bray 1 method (Brag). Bechangsabis baces were Cetsmmingd by the
Fomic absomption spedrophotometer folowing e sencad procscures. Micronutrisnds
weErs syiraces with 0.1 Stfyisnadaminsteiraamtic sods [S0TA) ang determined L=ing
Fomic absorption spectrophiotometsr,

Results and Discusshon

Sl phvysical and meorphodogical properties

The phwsical and morphological properiss of solls of the shudy srsa ans shown In Tabis 1.
The first proflls wes locebed In B opper slops of the toposaquencs on 2 gemils slops,
Fapon LUPP hecl colour variations babwsan reciclsh brosm [5 YR 4/3) Ini the suntac= 5ol fo 2
rang= of rad (L0 YR 48} and Yellowish red (5 YA 58] In the subsurfaoe solls. This profis
haol & laemy sanc) =plpscon owsriying = sarcy kem b0 s2ndy cley kem subscl. This pacion
hadl high seng, mocerats skt and day omtsnis with day conbent Incressed with d=pth
Inclting the evidsnos of angliuvistion In the sscond, thind and fourth horteors of this
pagion. The Inon- mangansss: conoetions wers dentifiad In the subsorfacs hortaon bebussn
gepting 35 and BBom and 25 o 147 oo Gereraly, B ol was el crainss af the dme of
sampling, bt Ty, clstnct cark red et grey miotthss (10 R 5] wers oibssnisd a% 2 o=oth of
45 26 cm. With Increass |n dept, the mottiss besoame many, ooarss and prominent wikh 2
micir change from dark neddish o=y o black [5 YR 271 & = cepth 25 -147 om. The
marting obs=rwed In the sodls mey e =tiribot=s o the reciucing condition of Irom In the sl
dus ko akbermating wetting and drying condBons over & kong persd of Hme (Eswarm ot af,
2003).

Th= pacion Fad medium sub angulter biodoy sbruchurs in both surfsos and sub suriface solls.
The proflie had & conslshency that ranged from fabis, o=, dightfy- sicdey, o Sighth-
plashc (wet). The bouncariess bebwssn the horimons wens gradusl and smogth theoaghouw:
the padan,

The s=oond proflle wes locted on e midde sops of e opossguencs, Th colour of the
pacion ako ranged from Cerk Beown [7.5 YA 420 on the surfacs bo derk beowm [7.5 YR4M)
b diorarish red [SYR 476 and 5 YR 58] In the sob solis. The Pedon Rad loemy s2nd besdure
on the surface horizon and loamy =2nd, sandy oam In the sub suntmos solls. The spipscion
were faldy stony and free of concrefion while Inon- mangansss oncrebors wene
srosnterad ab depih 41-61 om e &1-156 om. The soll was cmsp ping wesdl draked ab this
tims of smplineg. Howeyer, derk gray [ YR 405, fine, madium 2nd gt o dark meciclsh
browm (S YR 3/2), meny, common, coarss and prominent miottes wens snooonbensd
babiman 41 ang 155 Om depth, respechvely which mey b= stiibuted o the codcatiorr
raduction procsssas In the sl
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Tabl= 1@ Fhyshcal and Marphologlcal Characteristics of the salls of the Sudy area
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EEys: Sl= Zandy lcam: S0« Sandy cay: S0.e Sangy clay lcam,  LS= Loz sEnd, S0
Sing= graired, UPP= Upger, HOD= MiCcls, LS= Loswar shopes
SZAE = Aine suT anguiar biocky; MIAE = Maclum sun angular oy CEAEa moane
sub Enguler locky Frow frigois; FmoeFrm; I wioose A e HEd, sd=
Slightfy fard, 5 = 50, cecomman, Tefine, Caclstng, s=sharm, m=many, o=ooEe,
smppzrminant, gws gracuml wavy, gie gracusl smocth, cse chaar smacth, FaMne
ron-Manganase conoretons, ssTonCesione of Tooosmgoence PR upper shops,
MDD Mid e Shae, L= ow=r siope,

The stnuctur= of the pacion ranges from fire sub anguisr biooky to single graired an the
surface ang coarse subsnguler Déocky to subenguiar Dlocky In the subsurfare salls, Profis
oonsshenicy ranged from fizble, loos=, not stkcky, nom-plestc fwet on Ehe surfacs to frm,
hard, very sticky, vary plastic I the subscll. The baundarias bebpesn horkors wers graduzl
&g SToath [Bauncary ks & = 12.5 om wide In distincineacs and naary 2 plene in form)

The third profll= [LS) was kcabss) on the lowssr dope of the topossgumno=. The surfacs 2nd
seoonc horzom of this pasdon wers dark beown (7.5 YR 42 and reciclsh beown (3R 374
raspacthesly, whik= e subparfacs hormns wer= red (2.5 YR 506) andl vellowish m=d (5 YR
SiE]). The padion had lemy s2nd In the frst and sscondl horteons and s2ndy day kem o
sancy kaem In Bhe Shird anc fourth Rosdzons. Thens was ssidencs oF arglivddation In the
subsdlls cus bo incresse inodey combert (OfEnagE, 19750 The prodls was well draied.
Hisppspar, biagk [5 YA 2710 fine, coarss disting, prominent miottiss wens nobiced batwssn E1
b 155 om c=pth. The proflie had mediom sabangasr blacky stnodfune In the surfaics solls to
singl= grafrsd In the subsurfame solis. The crardeistios of the horzors rrRpgssl friom fim,
shighity- sticky, slighihy- plastc In the surfsos o fsbls, loos=. noresticly, non- plastc In the
subsufaces soils. The hortzon boundariss wers graduel smoothi In the surtsos hodzon bt
graduel way In the sub sorfacs horeon [boundery & & = 12.5 om wics In cistindness and
n=zriy & piane In form ok thie surf=os winlls [£% shallow pociets 2ne wicsr ten ey ar= gsep
I form =% thee subsrfacs]

Chemilcal charactaristics of the ol

The sols hed readtions ranging from modersbaly aCickc fo dightly acidle (=47 -531) In
gligtilban warter (Tasls ). Hiowevar, tha upper shoe had & range betwman S.B0 anc 501, the
e shope hmd the highsst pH valus In the sscond harzon [5.31) and the first forzn
[5.15) while ctfiar horteors sshisited modsrsésdy ackd mondtion. & simiber pettars of oH
vaniztion was notiesd In the midle pedon with the highast valus In e firsS hortzon 2nd

seoone Fiodizons. The acklc meune of the solls Iinchoated Dasmmemt comples nocks as the
par=ni; meharial,

[LIEY
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The tofl mchangesble addby wes moderte for 2l the pedors ranging from OLIS -
0.350mad g The bokzl Nitmogen of 2l the padons were censrally i (005029 53], bt thie
migdle padion Bl Info medium class, keving & rangs betwean 004 029 % This oould b=
iriburted b kess of organk ritragen Beough kaching 2nd oop removal due o culivatian.
The first hortzon of the midde padon and third pedon had 2 vary high crgankc c2rban, whils
gther Forzons of the peadons e mocerst= ko high conbent of organks cerbon wikh the
meramiion of thind Fofzn of the uper siope padon whlch wes low (0.EZ %50 The high
=t of organkc carbon =dibied by midde shope pacon wes profably dus o fhe
prag=roe of Baotab fres [Adnmondy oipdet) arcuond the ghe which shed e that
formiad [Fbers on the ground. The avaliati= Phasphonss wers genarally ow for 2l pations
[ranging babwean 0.77 2nd 2.55 ppm).

The syfraiabls Inc (20, oposr [CU), Margansse (Mn). Don [Fe). (Micne nistrieis)
mytenfs of the solls wane moderete bo figh. The highest valus of F2 2nd Mo wes orocably
due fo B presanos of Iron- Mangeress conoetons found bnodl proflies and which
Friormesad with Increzsing soll cepth, The velue of Fe ranged from Z2.72nd L4 mg/kg
wiil= valoe of Mn ranges from 95 — 202 mig/Kg. The conterk of Tl =nd Zn aso folkowed the
sETA e

The parcantage hase sxboration of the solls was consistently highes than 50%. It ranged
from 52.0 57.5%.

The liosy T2C of thase salls noupied with kew arganic mathar, kow tortm) Mirogen ang avaliabi=
Fhosphons wers indications of losy Inhersnt sol fartlify siztus, which undar- sooned thie
naad for Improves sall mEnagement techrigues Al ceficlant nuinisnts s macre nuinsnts
which s resgsr |n large cuantities oy plants, Thersfoes, thare |5 tha ness 3 practios
aopeoprizte fartiier wse on the farmy Comblnetion of crganic manee an Inegank fatizer
I suggeshed,

Tablke 1t Chemical Charadtedstics of the Salls of the study ares

== Frra—— ] =T Lakis . e T L7 T C 1 1 I T T
C LTI L R ] L wem W A W

-
(=] L)
T 71 NE L AN TE v s Emow an P IR T *F] M v a2
.t IHoan rm L L] 1 um an FE L T ] [ T
H-H FFE 4H 44 LY 113 L &l 4 4K 44 H I ) EH L [ )
[ R TSI S T TT T r - LT e FTLIN 7] [ FloPW T
T [P I VT TR Y ] [T L [INE an mo= pE w EU EPE rma
f—
T - N N - S S - O B =
[TR T T TT T [ =y [TER— [ FE T TH T ®a Fn A
—— s EE WD AN W S =S nr ar W OE m om= rea L oma
il B WM O OB M O R RO W By FROEE B

Hays:
Slm Zandy loam: SCw Sandy clay: S0le Sangy day e, LEa Lo sang, SEa
Sing= graired, UPP= Lpger, MOD= Midcls, LS= Lisver siopes
DAE = Finsm osub gnguin Socky;  MEAE = Madiom sub anguar Doty CSiSa
omarse sub angular blocky
o= frizbl=: Fmio= Frm; |ow= 0f=;  hd = Hand;  shd = Sightly hard, 5 = S0t
Cmznmimicn, fafine, declsing, SmSarp, MemREny, CTeOErSE, DeOmnEnT Jiw
oraciEl wavy, os= gradud smocth, e clmar smooth, Fr-Mhie ron-Manganass
oFiCEns, Topoeslops o Toposegusris, UFP= upper skope, MOD= Midde
siope |LSm fower shope,

Sall Oxssification

Parian L{upper siope) Rad Arglllc B horteoni (BE:, Bf,). Pador Z and parion 3 (miccle 2nd
koer slopes) iad no sithar 2n Argllic or Kanck: hartzon.

104



Jeeral o Sclarcw, Tachealngy, Matramris snd Eduades (JOSTMED], Lif1) [u=e, 3017

& the Pedors [Upper, miccle, kswer shopes) had (BC of day « L5 ool kg™ day; b
sEurEtan > 50 by NHLDAC =t pH 7.0, this was In agresment with the reguirsmasis of sl
oroer Afiscls. The molsiur= regime wes Listc modsturs regime anc this gusifisd fhess
pacions niko the sub-order Usiaifs. Al pacoms hecl £5% or mor= plinkhibe by wolume on 2
horteom winlch was =t bsagk 15 om Ghide within 50 om of the sufacs that 15, Finthic
subsurface hortzons 2nd motiing which cocuplsd mions then hal wolome of the solls,

Easac on 1 2bove proparties, with the pradominance of pinthEs In the sub-surfacs, 3l the
pazions wers classiiad a5 Typic ARttt [Acmorcing ba USDA, 2004 and FAQY UMESCD,
2008). Tha sails wars rassifiad 25 Plintnosal; Cutank ang Hyparautric. At tha Soil Sarss
javel, 21 pacions beianged o Gamian saries

Cessification o tha famlly el codd not De uncarskes bacase the minsrsiogy was not
detarminecl. This ghves dirsciion for further shud s,

Cancluslon and Recommzndathon
Do b bow c=thon suchengs cepaciky, organic cerbon omi=nis and plinthic sub-surfaos

hortzons of the solls, the arabls crop ek will e low 2nd fres cops caniniot e planbad,
Thersfiore, the surfece solls shoukd De profecisd from srosion and prachices that Improve
organic mather oonient of the solls should be =oopi=d
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