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ABSTRACT |

The distribution of various forms of phosphorus was ev

Alfsel in Tmrf;rinj If"d Rrs:rnrrh. anp of the ;:;::::;T;:::f:g ':r;n;:::rﬂ;: t:r h:?"‘ in an
lopaseguence was de ineated into different topographic units (Cresi, i nerthone !'}Ira:: mrna. The
La,"" slop t"ismf samples were collected from identified horizuns in profile pfrf 1';1 :E;;;fl I:r i “:d
anit. The s samples were nnfrf}'._'.rd Sfor organic, 1otal, availoble and various active P pographic
resalts obtained showed that d;’:m,g.m.'a_., of phasphorus varied widely with each to fﬂr;rri, Thlr
Towl Pmr{frd fmm. 102 ug g-" at the lower shope to 422 ug g-"at the upper shope iuif; ibuglian
23695p8 & - Organic P also ranged from 21 - 132pg ¢ with a mean of 55.8 h 0 Aoy
highest at the lower ffﬂPf! and lowest af the upper i;'rl_}'r. Available P mnl;rd}fn; .ﬂ;—gd; ‘;;P 'I'.:
with & mean of 2.47pg E'Ll- The active ' forms was int the order of Fe-P > AlP > G-:-; --m."; ‘F
r{:'qmgfmm 19 - ?5!1_5 g, Al = P ranged from 1.75 = 22y ¢ and Ca = P ranged from } 12 -lj'-
¢ There was a positive carrelation between organic P and clay (r = 0.56%) and between .a d-"; i ’f’
and organic carbon (r=0.52%). However, organic P correluted negatively with sand (r= -0 J?‘j_;;-
P and Al = P correlated with magn: o (r = 0.51%) and sand (r = 0.45*) respectively. .41ruiIaH P
also correlated positively with clay v 1 and erganic carbon (r=0.52%). ' ¢

Key words: Toposequence, A tive I"and Organic P.

INTRODUCTION

Phosphorus (P} is an important nutrien: < 7ent- which are associated with phosphate [ixation

classificd as a macro-nutrient because of it
relatively large amount required by plants.
Phosphorus plays key roles in many plant
processes such as energy metabolisms, synthesis
of ﬂ'!JJ."I!!E acids and membrane, photosynthesis,
fespiration, mitrogen  fination and  enzyme
::E"Lﬂ“ﬂﬂ- Phosphorus occurs in various forms
y iml ¢ soil as organic and inorganic. The
hog:“": P in soil is further classified as iron
i phosphate, aluminium bound phosphate
Phos h::“m phosphate (Jianbo er al, 2011).
mmﬁi rus has been identified as one of the
(Ahn :;;‘;“E nutrient elements in tropical soils
in 1r‘upic.-|1]- This low availability of phosphorus
forms of I::rtls is attributed to the nature and
coments of I soil phosphorus and the high
of the oxides of iron and aluminium,

DOI - .
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{Dsodeke and Osondu, 2006).

According to Juo and Moorma (1981),
toposequence refers loa succession of sites from
the crest to the valley bottom. which contains a
range of soil profiles that are representatives of
the landscape and soil. Distibution of individual
soil series on a toposequences as well as the
spatial distribution of the loposcquence itse|f has
considerable influence on the soil properties and
land use pattern (Ogban, e al, 1999).
Oluwatosin er al, (2001) therefore recommended
that agronnmic practices be adopted afier due
consideration of specific topographic locations
which mizht influence mineral availability and
fertilizer recommendation.

Since Nigerian
weathered with low in
11:':?11[ P characteristics is necessary for the

soils are highly
P status, information
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Distribution of phosphorus along

Nigerian soils.
{ P fertiliy of NIEETS
ﬁ:":ci;m:.'u zc:!r.-d study on the dulnl::;::l ‘;
P along .I toprrsequence as M:‘:I ﬁ pmld:
This study was therelore nmduc! K
more information  on the disiri

i Alfisol
phorus along @ toposequence In an
F::numm g:J;Jnr;: savanna zone of Nigena.

MATERIALS AND MI:.TIII{}DS _
h ied oul in Teaching a
This study was carti University of
Rescarch Farm of the Fq:.-dcﬁl'l uﬂ :
" Minna (Latide 9° 4"N and

Technology, Minna (Latit

Longitude 6" 3E). The loposequence I‘“'"
delineated into crest, upper slope, middle slope
and lower slope. Soil samples wn:.rcrmﬂtﬂﬁd
from identified horizons in profile pits in each of
the topographic units. The samples nﬂ:ul!nf!td
from the identified horizons were air dried.
crushed and sieved through a 2 mm sieve. A
small portion of the sample was further ground
and sieved with 0.5 mm mesh sieve and used for
total P, organic P and organic carbon
determination.

Particle  size  distribution  was
determined by 1he hydrometer method after
dispersion  with  sodium  hexametaphosphate
according 10 the procedure described by LLT.A
{1976). The soil pH was determined in distilled
wiater and 1L.ON KCI solution using a soil -
solution ratio of 1:2 (McLean, 1952). Organic
carbon was determined by the Walkley - Black
wel  oxidation method (Allison, 1965).
Exchangeable basic cations were extracted with
neutral normal  ammonium  acetate  with

mﬂﬂﬂl’lﬂﬂ

LT

assium (K) ond sodium (Na) gee,...
ﬁc:m photometry and  calcium Tcn:;lﬂd by
magnesium {Mg) by EDTA Titratinn, i
1979). Exchangeable acidity was d:le,-m-]
ritrimetrically using 1.ON KC1 exiraq (Mc ineg
1982).Available P was determined by yp, B‘;ﬁn.
| method (Bray and Kurtz, 1945)Tgy PA:P
determined by HCLO, digestion (Tackson 1;‘51‘!
and organic P was cslimaled according I;_. Br}'
and Kuriz (1943) procedure. Inorganie Py
fractionated by the method of Chang '11
Jackson (1957). nd
The relationships between 1he forms
P and some af the soil properties were
established using simple correlations,

RESULTS AND DISCUSSION
The physical and chemical characteristics of the
soils of the study are presented in Table 1.The
s0ils were slightly acidic with pH values ranging
from 5.7 1o 6.9. The panticle size distributiog
shows that the texture of the soil ranged from
sandy loam in the topsoil 1o sandy clay loam i
most of the sub-surface harizons. Although the
organic carbon content of the soils was genenally
low, the accumulation decreases with increase i
depth in all the profile pits. Jones and
Wildi1975) reported low to medium rate of
orporit “erbon accumulation for savanna solls
wh attributed to paucity of vegetation
( mineralization of organic maner,
urn of crop residues, bush burning
ow periods. Exchangeable bases
der, CasMg>K>Na,

Table 1 : Some physical and chemical propertics of t1:e scils studied.

Earhangcahle bases

Org. C. = B
M G K Ly 2 Sand St Cly 1
Prafile 1Toriran Iknlhrrmq Tﬂ:lllrll
A Ap 0-2 67 12 - —
B i5.80 57 ;g iﬂ g' II: o MM m00 si0 260 scL
BI 09 35 085 08 oa o0 407 7620 200 280 SCL
BC__ 96110 59 ogo :ﬂ] :1] E—? ?;,T: 395 3008 784 a3 CL
—————__ 148 7000 360 2440 scL R
B A ois e ——
68 080 18 020 062
AR i B 937 7038
T ;:-t.iﬂ 64 09 164 026 0M 599 7439 Iﬂ;:gﬂ; R
B2’ a0 :; P15 178 018 04 34 9395 gy :II%I:_' :é"l.
’ 060 134 032 0ss ey < .
— e ) 119
105113 54088 072 021 089 1ap ?j‘;’;‘ Ti._,"; i;‘:g SCL -
C A o ' ' '
= 69 120 14 om
AB g cx 023 050 708 792,
B gy o ol 19 01 035 34 135: ;‘_3,2 ';'::,"! i',‘_
B2 7208 gp 0P 175 008 041 266 2 ' '
8 o7 =0 400 230 SCL
—— BC 98110 160 016 033 37 sps ‘ 5
Key: Ap = i 39 068 133 gq9 : 302 1903 sCL
of Wuviation o AB = Transiy 040 1M 7305 455 2130 scL

-n‘., Loam ﬂ.hl:‘ml_ =l rl-ly;.-i!m and

ol clay, BC w Trﬂnliliu:lz:?g:““ A B “’""im; B

Ppecr .Iiw C -ka_!kwml materials. SL = slﬂ.d'}l me. L= sll‘d’ Cay

= lluviable kyer of chay, B2 = imcrcasing |
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Tﬂ‘h'. pP.A

orus: As shown in Table 2, the 1o1al P
the profiles varied Ii'n:n'n 102 10 422pp
cort®. 1 a mean of 236.95ug g These values are
i wi ble 10 the values reported by Adeleye and

ﬂv.mpi::"-: ) for some soils derived from basement
Tﬂﬁu rent material. Total P was generally
e

‘he upper slope and lowest at lower slope.
otal P was highest in the topsails. This trend
,.&.Iﬂi‘é be due 10 accumulation of litters on the 1opsoil
ﬂlsﬂ suggested by Osodeke and Osondu (2006).

hiEHﬂ in

anic Phosphorus: The organic P was generally

in all the soil series ]..'md the values obtained
caried from 21 t0 132pg g (Table 2) with 2 mean
e g 5 There was appreciable similarity in the
arganic p disiribution among these soil series.
Although the values tended 1o vary according 1o
organic matlter conient of the soil, organic P
decreased with depth in all the soil profiles.
Correlation analysis showed that there was a
significant and positive relationship between organic
p with organic carbon (r = 0.52*) and between
organic P and clay content of the soil (r = 0.56%).
This significant correlation indicates that organic
mater influences the levels of organic P in the soils.
Similar trend Was reported by Agboola and Oko
(1979) in savanna soils of Nigeria.

Available Phosphorus: Avuilable * varied from
0410 5.54ug g’ (Table 2) witha | 4Tpe e
" These values are compar! ¢ values
reported by Osodoke and Osond Tiey also
confirm the report of Aune and i that most
Nigerian soils have the availab! than the
critical level of 8ug g for ib il tropics.
Phosphorus distribution down the pioiics did not

indicate any particular trend. But topsoils generally
had the highest values in most of the profiles.

1 1
Llgwe'.C. A. Lawal'B. A. 5. Ezenwa', M.
g L.Adeboye! M.X.A.and Ez¢' p. ¢
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s
lowest in the m highest in cresy

iddle slope, and topsoil and

Inorga nic Phosphorus fractions
Yarnous il'mnr an .
inT. ganic P (active P form
able 2. Fe —P varied fro 5) are shawn

Mean of 50.7ug g, Al - b aaried frer 55 , i3
o + Al = P varied from 1.75 10 22

B 'I.I.I:Ilh a mean of ]ugﬁ . X =i
from 1.12 1o 4.3ug 2.1' “::E g while Ca - P varied
. : a me

B ' Ca- P hod the least val i Yaluo of l.-”FE
i X value among the active P
orms. This could probably be due 1o 1h e
nature of the soils and the fac that _‘:‘ 1 ":hill:l.dll}"
soluble of the inorganic forms and u:n-:if.ll5 ‘ ' .
the less soluble iron and aluminium i!hgs::;':: ::
:cll;:!_s.nlnls as supgesied by Aghimien er af. (1958). Fe
— I is the lezst soluble of the inorganic P fraction and
tends lo accumulate at the expense of the more
mlul?lc Ca = P and Al - " and this accounted for the
r:!,al.“ﬂ:',r higher content of iron phosphate in the
acidic soils (Agbimien er af, 1988) ond in the
order of inactive P> Fe-P > Al -P > Ca = P. Similar
order has been reported by several authors {Ibia and
Udo, 1993; Adeleye and Omucti, 2006).
Mokwunye and Bationo {2002) also reported that the
main sources of plant available P in soils arc
generally accepied as active P form rather than
inactive P form. And secondary Phosphate as Al-P,
Fe - P and Ca = P increase in confent with
strengthening of weathering and pedogenesis in the
soil. Lambers et al (2008) suggesied that relationship
exist between P content and forms in soils and stages
of soil development. All soil P is in th:_ primary
mineral form (mainly Al- F and Ca = P mineral) at
the beginning of soil development. With time, these
inorganic P weather giving rise 10 P in various other
forms mainly organic P (reservoir) occluded P and

available P.

. P |
_Table 2: Forms of phosphorus in the soils (mg Kg') S Car A (A1)

Profi N Fe-P

Trofle __Thortzon m.l P ;'s ple 130 1.5 230 ;i;
AB 125 64 ns A yso 32
Bt 223 38 :",“; 3200 4% 13
CIEE S I

B A 4 132 205 16.23 1on  4M
AB 1 94 19.0 1200 7 040
Buj mn 53 310 133 132
B2 W 22 (R B VIR

88 : 16

c a 211 H 20 103 30 e
AR 231 43 16.3 "5;5 1.12 102
Bl 157 18 40.3 2. 25 3.40 1.2
BL2 154 3 ;;g i 41 2"3:
A8 24 81 %65 130 26 e
B 2 78 0 P FETR
B2 "1'.I'IJ 47 55,5 ! Iﬁg 244 130

———_8C 102 21 340 ¢
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Toposeq uenes

%
tles
d some soil proper .
tween soll I’ an ; Ca-F Availabic <
Table 3, Corrclation cocfficlent be — Al .' - M; z
Toul « P Urganie - F T 0w 'L :L'- e
T it nn . a1 ﬂ.ﬁ!‘ﬁ KT 012 016
o 'y o2 vy o, T oM oAy
Sil o ; o.M Ty a1 'V o
uy 02 038 013 021 e i
k- on on P H 0.24 019
X 242 ooy 01 00 —
Ml . -
Jackson, M'Lf- _1II‘J']5IE¥i . S;i! Chem;
SION sis. Prentice Hall. New ,
I concion, thin soy_has shown 1 Mo AWId. (1975). Soi o s O
:I?_-.tribumm of .[‘ n'lumé a toposequence Varies with Jones, 'Sal.vanna. Corimnisl -*"-::it:;ﬁi“
topographic units. Also, the P status Sk 1o b;\'aﬂ;: Bureaux, Harpenden UK. pp 24 Hury
soils is low and organic matter is found 10 Jianbo, S.. L. Yuan, J. Zhang, Y. Li, Z ﬂii.x,ﬂ.

influencing available P. Since organic matter content
of the surface soil determines the I content nr_lhc
soil. the surface layer should be protected against
natural disasters for effective fertility maintenance
especially with regard 1o P
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