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- In Nigeria, many works on relationship between landscape

- positions and soil propertics were documented. For instance,

(6] deduced that nutrient status and soil propertics arc related

to topography of the land area. Also, [7] reported differences

in quantity and forms of sesquioxides as influenced by

ic positions. They also observed that the soils of the

at higher slopes were dominated by the crystalline

of iron (Fe) and aluminum (Al) -oxides while the soils

valley bottom were domunated by the amorphous forms

Fe and Al. Elsewhere, [8] observed a wide variation in

(P) distribution along a toposcquence In

stern Nigerin; where total P was found 1o be highest at

the upper slope and lowest at the middle slope. Similarly, [9]

ed plinthites in soils on different landscape positions

in adjacent valley floors in a location in northern
savanna of Nigeria.

ith emphasis being shifted to precision farming in Nigena

up food requirement of rapidly growing populatiun,

gations on properties of soils on different landscape

is absolutely necessary. Potenuals of soils can

tapped when information on its physical, chemical

-al properties are available. Niger State Nigena is

state where data on soils are limited. Objectively,

‘was conducted mainly to characterize, classify and

ultural potentials of soils along a toposequence

in Tafa Local Government Area of Niger Suate,

t 4-kilometres along Sabon Wuse - ljah
® 16.246" North and latwde 07°
ern Guinea savanna of Nigena. The

undulating high plains developed
rocks comprising of granites,
' 10). Climate of the area was
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Ferric Cambisols [10), A wide
and tubers, legumes and
: irea, among
beans and yams, e

_ detailed soil survey of o 16ha of
Water Reservoir. Three pedons
3 representing the identified
® upper, middle and lower slopes
o guidelines in [11). Soil colors
cll Soil Color Charts [12). Soil
from the identified genetic horizons
Y or anaysi,
 Interpretation
ed were air-dried, gently crushed
and passed through a 2mm-sieve to
The processed soil samples were
and chemical properties following
the International Soil Reference
and Food and Agricultural
“highlighted herein. Particle size
by the Bouyocous hydrometer
-suspension was determined with
n (OC) was by Walkley-Black
~determined by the Bray P | method
Kijeldah! method. Exchangeable
ium (Mg"),ponmmnﬂ")lm‘l
with neutral ammonium acetate
‘amounts in solution measured by

nhotomet »
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:3(:’:;?' ng may bo attributed to presence of sesquioxides in
ll th T, especinlly the goethite. The surfuce horizon of

e pedons was mottle-free, an indication of good surface
drainnge. However, strong brown (7,5YR4/6) mottles wis
common uf the subsurface of JG1 and JG3 which changed to
red (2.5YR4/8) at lower horizon, The surface soil was weak
and crumb-structured. Absence of eracks on the surfaces of
the pedons probably inferred that the soils have nonexpanding
caly minerals ¢.g. kaolinite in them [10)-[18). Stones of quartz
origin _ﬂﬂd grovels mode of Fe and manganese (Mn)
concretions were common in surface horizon of JG| wherens
plinthites cemented with cloy dominated the subsurfice of
G2 which contributed to its poor subsurface drainage. The
texture was grovelly sandy loam ol the surfuces of JG and
sandy loam (JG2 and 1G3) overlaying the subsurface sondy
clay loam or sandy loam with some Fe and Mn nodules and
concretions or plinthites.

Sand dominated the mineral fraction in all the landscape
positions studied which may be partly attributed to parent
material rich in quanz mineral, an essentinl component in
granite [19), and partly (o geological processes involving
sorting of soil materials by biological activities, clay migration
through eluviation and illuviation, or surface erosion by run-
off or their combinations [20], [21). Sand content of the
surface horizons was in the order of JG1 > JG2 > JG3. The silt
content increased with soil depth irrespective of landscape
positions, probably because these soils were developed in situ
It was also observed that JG3 had the highest amount of silt
with avernge value of 81g kg which may be linked to the
depositional effect of the seasonal stream and Suleja Water
Reservoir inundating the JG3 in addition to receiving colluvial
material from upper slopes (JGI and JG). The trend of silt
content in the surface horizon was JG1 < JG2 < JG). Clay
fraction was next to sand in dominance. Clay was higher in
the subsurface than surface honzons. Its distribution within
the subsoil of the three pedons was irregular, charactenistic of
a cambic horizon. The average silVclay ratio was 030, 0.26
and 0.52 respectively for JG1, JG2 and JG3 was an indication
that the soils studied are relatively young. Silvclay ratio of <

~ 1.00 could mean that these soils had undergone fermalitic
- pedogenesis [22], or the low silUclay ratio probably implied

o b Cajing  that these soils still have weatherable minerals in them. Young
fa = Y mm}s usually have siltclay ratio nbove 0.25 [23].

R 1

~ B.Chemical Properties of the Soils

il blh for some chemical properties are shown in Table [l
he soil reaction, especially for the surface, was rated strongly
0 slightly acid with pH values 5.5, 6.2 and 5.4 for JGI,
) and JG3 respectively. Brady and Weil (24] had
shed pH range of 5.5-7.0 as optimal for overall
availability of plant nuirients. The exchangeable
s low inferring that acidity may not be a threat in
studied. The OC content of the soils decreased with
noth was rated high irrespective of soil depth and
: ons. The high values of OC inferred that the
¢ been under fallow for a long period or
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thi the land was not intensively cultivated
] oulturnl actlvities deplete soll organi
! ’(’ml N wan maoderately high in upper and
ow in lower slope position, Although,
advantage of recelving soluble nutrents
B, Ma lower N content muy be linked 1o
dable which might contributed fmmensely 0
secinlly the nitrate form. Available 1" wis
02 and JO3 to high in JG1 High level ol
JO1 may be due to i low solubility/
dowever, high available P content s the
d be due (o deporition of ' as also reported
@ in south-enstern Nigerin (]
and Mg ore the principol eations in the soila
flelum was rated medium in surface soil of 1G]
2 and JGI. The wrend of distribution of Ca
8 horlzon was in the order of 1G1 < JG2 < JG

Warld Avadeiny of Bulsnce,
il Journal of Dialogioal, Momolsoulae, Agiioutiesl, Vool sond Bbateshnalaglos) Boginsering Vol 7, Pa s, 2000

Pangeineai g sl Tachinolagy

1Y algnifying the possibility of latersl meavement of the
nutrient element lrom upper W lawer slape O the othey hand
My lrrespective of soll depth and landscape position was fatedd
high, Aceumulation of Mg™" an the exchange complex of these
solla |8 worrlsame, According o [26), 127] sceumulation ol
My In soll may cause deterioration of sl structure, lower
wiler Intaks rates and affects its chemical and biclogicnl
properties, Potassiuem wis rated) medinm a1 the surface horizomn
of 161 and low in JG2 and JO3. However, of K increased just
JOi 3

Sodium was rated low in JG2

below the surfice especially in JG and where s

concentration was rated high
and high in JG1 and 103 making themn 1o be potentially sodic

CEC of the surface soils was high probably due 1o reasons

enrlier stated for organic  carbon Jase saturalion Was

maoderate and was a reflection of basic cations in the exchange

complex [24]

TABLE]
SOME MORFHOLOGHC AL AND PIOYSICAL PROPERTIES OF THE SO s

Color (moist)

Texture (g ki)

Structure? T enture® flvelay ratin
Matrix Mattling Sand Silt Clay
loYrRyva ™ Ty 51 TR a1 0 36
10Y RS/ 7 5YRA/G lshk 720 o) 20 SC1 0.77
10YR6/B 713YRA/G 2ahk 725 ] 15 31 0.2%
10YR6/4 Mottled 1 ahk 104 69 130 $CL 024
10YR4/4 ler KOO o0 1 40 Sl Al
10YRS/6 . 2abk 713 32 rak! SC1 0.22
10YRO/6 Motled Yo 721 51 224 GSCL 0.22
10YRY2 . ler %7 w1l 132 SL 06l
) 10YRS2 7.5YRA/G 2sbk 7058 T8 217 SCl1 036
 1.5YRSB 2.5YR4/K labk 741 K2 177 5t 0 .46
B 'YRS/1 . 2shk 785 8l 132 SL 0.6}
- sandy loam; SCL~ sandy clay loam; GSCL= gravely sandy clay loam
: TABLE Il
SOME CHEMICAL PROPERTILS OF THE SOILS
TN Av.P Exchangeable Bascs Exch CEC BS (%)
(mgkg')  Ca" Mg" K Na' Acld
- (eiig?y ————>
336 463 0.20 057 0,02 13.17 66.5)
4,08 451 0.48 032 0.01 14 10 5ty )
1.00 026 0.39 0.02 6.44 66.61
5.04 0.13 0.22 0.01 1422 66,060
1.68 0.38 0.17 0.02 24.86 66,57
041 026 0.04 9.63 66.25
0.38 0.57 0.02 14.70 66.53
0.10 039 0,06 12.95 66,14
036 0.22 0.02 10.52 66.44
0.30 0,03 16.40 66.46
15.99 66,60

0.01
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M2 was olassified as Aquepts at Sub-order lovel
AR aguie molshwe conditions which  do
e e in nonmal years At Cireat group level
Mﬂ]\w]\h bocause of the ocourrence within
_,mﬂl soil surface a plinthite horizon which
MOMS phase, and at Subgroup level as Plinthic
awhich  comelated  with

Petrie  Plinthosols
8 elassified as Aquepts at Sub-order level due
W a l\yw at a depth between 40 and S0cm from
B0M Surface an aquic moisture conditions for some
Pl yoars (or artificial dratnage) 1t was further
lhﬂl group level as Endoaquepts due
B and Typic Endoaquepts at sub-group level
e with Endogleyic Cambisols (Endoclayic)

IV, CONCLUSION

hortzons of the soils studied were
due t© occurrence  of
°) m especially i JG2 and influence of water-

L Their poor nternal drainage properties may
w rooted crops except measures (o correct
are inmoduced. Cultural practices that would
i are essential, especially at JG2 n order not to
te layer. It is unportant to monitor pH of JG1

indurated

dequate for arable crops production. Further
wvalue of these soils may accelerate wron
M lnly advance the plinthization in
snggestcd include maintaining

je the soils potenually good
d tree crops production.

fixing of phosphorus which at the ume of

‘ h“ soil to improve the structure of

K= Warkd Academy of Setence, Bagineering and Tochnology
atlgnal Javrnal ol Biologival, Biomolecular, Agtieubtural, Food and Bistechnologieal Bnglneering Vol 7, No S, 2011
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