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Abstract

The study was conducted to evaluate some soil physico-chemical and infiltration characteristics in muoderately
slaping low Lands. Tat Roodplains and undulating river terraces (wetlands) in Akwa lom State. Southeastern

Nigeria Average values of the infiltanon paramcters were gencrally low (except sorptivity),

andwere higher

i the Hat Hoodplains. followed by the viver terraces and stoping lowhuds. Also. the parameters varicd widely
both within and across the physiozraphic units and indicated that the soils have Firge water storage depth.

Introduction ]

Pidandd swanpy vecupy asizeable proportion al
ARwir Thom State and other parts ol southeastern
Nigernn Lhey are Hooded to depths of 0.5 10 3 m
durmz the ramy scason, In the div season. the
ground vater table recedes to great depths below the
surbice. enhanced by evaporativity or drainage fus
o the smosphere and  decreasing. soil water
avatkibility (or crop production.  The soils are
however relatively more fertile than the adjacent
uplinds (Hekstra and Andriesse 1983), but are
cencrally under-utiized and little known, The need
o optimize the uses ol the soils Tor increases m foad
productidh necessitited  the evaluation ol their
physico-chemical  properties " and  inliltration
characteristics. This study therelore evaluated some

physico-chemical and infiliration characieristics of°

wetland sonly mAkwa Thom State, Nigeria,
Materials and Methuds

The study was conducted in the wetlands oceurring
i the basins af the Enyong Creek in the north. and
pa” River in the north-casiern arca. between
longinades 773 Tand 77 S6 . and Iatinndes ST03 and
> 20N of Akwa lhom State. Southeastern Nigeria
The estimated arcas of the swamps is 7100 ha in the
north eomprising Hu and lgwu Rivers and Enyong
Creek) and about 2700 ha in the northeast {Ikpa
River),
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Fhe arca ot study is characterized by manly thiee
physiographic units. namely. the undulating river
terraces. flat Hoodplaims and gently 10 moderately
stoping lowlands ofthe Enyong Creek and Ihpat River
basins. both of which are tributaries ol the *Cruss
River, The soifs are derived from Quanternary. Shale-
richand Sandstone parent materals. Soils of e Fiver
lerraces are dominated by poorly o very puariy
drained, sandy clay Toam or silty clay loam wopsoil
over clayey sub-soils. They are poorly (o imperfectly
drained clays underlain by sandy clays at depth in the
Mt Roadplains, — Soils of the sloping Towbuds e
dominated by imperlectly to well drained suaely ¢lus
loam over sandy clays or clays. Some properlics of
the soils are shown in Table 1,

The study was conducted ar Nhari, NRana, I,
Mbiabet. Use and Thpa swiamips on tie basis of the
three physiographic units. At cach locition soi!
profile pits were dug to the depth of the Lround waler
table, The profile pits were described and sampled
aeeordmy o FAQAUINESCO (1977), and sail texture
wais designated according o Soil Taxonomy (Soil
survey Sil, 1999). Infiltration runs were earried uul
adjacent cach soil pit. using the  double ring
filtrometer procedure. A total of twelve runs were
made. From the data obtained, infiliration rate a1
min and 2 e, cwmudative mibdaton ae 2 e, aid
cquilibrium infiltration rate and linte 0 attain il and
sorplivity and transmissivity were computed.

The samples coilected were used o determine
particle size. and organic carbon. and
caleiunm/magnesium ratio (11TA. 1979,
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Resultsand Riscussion

Resubis ol mechanical analvsis show that the soils
have moderate to lngh silt and elay content and low
sand traction hoth within and smong the land types

units. Yarability in the fractions in¢rease from the
sloping losvlands to the river terraces.  Diflerences in
particle size distribution across the land types were
attributed to depositional processes and activities ol
the adjonung rivers.  Soil profiles in the undulating
river wiraces appeared to have benelited must lrom
unegual deposition ol weathered muaterials.

Clable 1), Eyually. the mechanical separates vary
widely both within and across the physiographic

Table 1. Svme physical and chemical propertics of the top 50 cm of seasonal wetlinds

In three physiographic units in Akwa Thom State, Southeastern Nigeria.

Sample Yo %% silt Yo Text- OrgC%  Ca Mg Ca/My Base satn
Nuo sand clay ure Cmollke — Cmol/ke ratio L
Gently to modcerately sloping lowlands, imperfectly drained

LEN3ISL 492 16.3 34.5 Sel 274 7.20 1.87 3.9 48.9
EN32SL 532 323 2.5 - hel 0.86 3.30 3.90 0.8 03.5
EN3ISSL 643 17.1 18.0 Scl 1.51 3.73 5.87 0.0 00.0
X 55.06 18.6 = 258 (.70 4.74 3.88 .8 375
Sei 4.52 .88  4.6S 0.55 .38 15 1.07 4.4,
CV% 14.1 17.5 31.3 50.1 451 51.5 104.7 e
Flat, Noodplains, poorly drained

ENSLEFP 2501 lo.n 589 . C 2.65 16.80 13.96 1.2 80.0
ENS2E 50.0 204 23.0 Scl 2.13 3,00 1.20 2.6 307
ENSIFE 410 276 314 Sl 1.04 9,30 4.90 L4 08. 1
BELLIER S 4.5 ita " g gl 052 203 0.53 5.5 50,0
N AV 20.0 34.l 1.59 3.01 5.15 2.8 dt2
Scel 5.29 3.71 .49 0419 3.27 3.09 0.94 10.77
CVie 26.5 28.6 498 61.6 S1.8 120.1 67.4 3T .
Undulating river terraces, very poorly drained

ENT2RT 503 1310 36.7 Se 1.30 11.06 8.80 1.3 5.8
EN73RT 8.8 45.6 35.0 Se 2.78 6.07 2.00 3.0 48.7
EN74RT  76.0 Gl 179  Se 036 © 243 3.67 0.6 03.5
ENSIRT 138 389 473 & 5.18 13.0 7.0 1.9 59.0
X 39.7 259 344 251 8.07 537 1.7 66.38
Sci 14.54 .64 06.09 0.99 2.46 1.55 0.51 .16
CVh 3. 4.0 334 89 6lo 57.6 59.8 30.5

Soil texture was however Lairly similar within than
across physiographic units. It ranges from sandy
loam Lo sandy clay foam in the sloping lowlands,
sandy clay loam to clay in the Noodplains. and sandy
loaun to sandy clay in the river lerraces. Soil lexture
therelfore ranges (rom medivm to e (extured
classes, with corresponding pore size distribution
ranging from 0.1 mm diameter (teansmission and
colition pores) (o - 003 mm diameter (mainly
retention pores). A physical s:ignil'lc:mu': ol the pore
size distribution is the problem ol bigh capillary rise

waler From moister or wetter zones al lower depllis or
from the ground water wable during the dry scason,
The capillary fringe will therefore be high and plant
available water capacily (PAWC) may be adequale.
However, the constant rate stage and or the proltle
controlled stage ol evaporation will continue for u
considerable length of time, and may result in decp
drammage and much losses of soil waler- through
cvaporativitv. This may also lead 1o reduced soil
water storage or PAWC. The high silt content
indicates abundance ol weatherable minerals derived
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lrom the adjacent Sandstones and Shale hill ridges,
Ihe abundance ofweatherable minerals is evidenced
by ahe age or weatherability of the sails. which range
from 27 - 150, “This is equivalent to moderately

weathered (16 - 50) 1o weakly weathered (-50)

(Westin and Brito, 196%). 1t also indicates high soil
lertiluy.

Organie C content varied widely both within and
auross the swanips (Table 1), but the vartabiliny
mercased from the sloping lowlands 1o the rive
tervaces, Fagually s organie C content had the highest
mean value in the vver terraces and least in the Hat
Noodplainy. The high value o the very poorly
drained Tand type was attributed o the fact that
micrabial decomposition is inhibited in wet soils,
e tthe sl Cvclusion ol oxy gen o the sl
pores. Orzanie U was gencrally loss i the soils, and
N aatios (12 - 16) are e the range of readily
decomposed and mcorporated organic Matter. “The
generallylow values ol organic C could be attributed
o the cyclical disposition of the svils to alternate dry
and wet seasons. While the wet scason may reduce
microbial aclivity, the dry scason with — elevited
tcmperatures  (isohyperthermic  temperature
regimes) enhances it soil water not being limiting,
The organie matter content ol the soils is fow to
maoderately high. The environmental implication is
that cinbon input to the atmosphere is greater than
slorage or sequestration. and may  centribute the
wreenhouse gases.

The murient elements. Caand M. vary widely
both within and among, the physiographic units.
[20.1%4) (Table

Fhe pattern of diflerences momean vilues was

mostly inthe ar Noodplains (CV
1.
sl to other parameters, thal is. increases in mean
vilues rom the sloping  lowlands 1o the river
lerrages, Generally, the nulrient fevels were
adequate that s, preater than theireritical values (Ca

S Cmel kg, Mpo 0L5Cmolikg) mothe SOcm
depth zone. “The nutrients were in eacess ol then

critical lex els insomie soils, The observed values off

Ca and Mg could be attributed to pedochemical
weathering of the adjacent sandstone and shale parent

-materials, eochanced by cycles of alternating redox

potential. The soils fluctuate between high or positive
redox potential in the dry season and low or negative
redox  potential in the rainy season. when
submergence  improves the solubility of” most
nutrient elements in wetland soils.  In terms af soil
fertility. the soils would appear to require no Ca and
My fertilization because ol the seasonal ushes
qually. being readily soluble, their toxicin and
cliccton nutrient balance may notarise because they
can castly be Tost in saturated Tow. 1oy howes e
advisable to carry out routine evaluation of the sails
lor Ca/Myand K/Mg, ¥

A physical signilicance ol the
preponderance of My is the effect ol the generally low
CarMgTratios on the structural stability and water
movement i the soils. The preponderance of My
indicates weak soil structures because My enhances
dispersion  ar  delloceulation  of clay. negating
ageregation. In addition 1o the eltect of the ling
tentural characteristic of the soil. water intahe and
How may be limited, by the preponderance of micro-
pores, and consequently the wetness condition ol the
soils. A further signilicance of the ratios is that they
are generally out of the range of 3: 1 to 4:1 considered
aptimum lor plant growth, Ca and Mg fertilization
would therelore be needed the
transformed into intensively managed agro-

when solls are
CLOSYSIems.,

Base saturation, exeept in the slopimg
lowlands. was also variable. with values ranging from
7% 10 Y5 8%, The maoderately high values momaost
suils indicates the abundance ol the basic cations on
theabsorption comples.

The mhlation characteristics ol the soils
were generally low and highly variable both within
and-among, the land types (Table 2). Infiltraton rate
was low and considerable time elapsed helore the
cquilibrnmm rate could be attained.



Infiliration Characteristics und Soil Physico-Chemical Propestics

Table 2. Infiltration characteristics of seasonal wetlands in three physiographic

units inAlwa Ibom State. Southeastern Nigeria.

Sample Noo o Sorplivily Transmassi-

cmmin vily cin g

Inliliration vate

(cninnn )

I'imeto Cum dntabe

. dmin

Gently tomoderately slopig lowhind, imperfectly deamed

ENISL 1.05 0.45 1.30
LsNI2S1.. 922 0.19 0.35
ERREAT B 1,54 (.30 [.45
A 0.94 0.33 .03
Ser 0.39 0.08 (.34
CVi 712 3.0 3.7
Flat ﬂmul[-)luins. poorly drained

ENSLEP 070 142 195
LENSR/FP 1.0Y 0.13 0.08
ENS3/FP 031 0.22 0.38
ENS#EP -0.04 0.05 0.03
N 0.53 0.46 0.70
Ny 0.25 032 0.2
i 97 B2 1101

Undulatmg river tereaces, very poorly drained

ENT2RT 394 0. 14 (.53
ENTVRT 1IN (.62 |5
ENTHRT 000 .53 .83
ENSI/RT 010 0.01 0.05
N 1.6 0.33 072
Sel (T 1) U. 1> (.24
VY, 1178 91.0 Sy

cquil (cm)
(min)
ehe o egul oL
.55 0.06 hib] 060
0.21 0.20 46 N
0.50 013 S0 60
0.2 0,13 70.7 507
3 0.11 0.0 128 .20
J43.7 53.8 -30.5 43.2
|- 1.20 1006 1784
23 0.15 100 2
125 0.20 104 294
0.04 0.04 73 S

0.50 0.0 95.8 01,3

0.33 0.27 7.09 978
Al 135.6 6.1 At
.50 038 42 U
0.73 (.50 03 S7.0
LSS 0.3 Y0 0v.0

0.0l 0.0l 80 0.v

0.6 0.33 0.3 Sd.4d

0. 1o 0.1t 3.2 18.08
08.5 006.3 7.8 08.7

Phe dow rate ot infiltration and soil infiltralality may
be due o the generally  line textures and
predominance olzmicro-pores i the soils, The

values ofsorptivity and transmissivity are important

i soil watee conservation. Usually. the sorptivity
e is the domimant parameter governing the cirly
stages olinfiltation. Thelow values of the parameten
indhicates low capacity ol the soils o absorh rain
witler, the observed  cracks  notwithstanding.
Cumulative intake is greater in dry than in moist
soil. becanse the drier soil has a higher storage
capacity.  Fhe observed values of accumulative
mlilraton show that the wetland soils can dry (0
lc:nuﬁuhh wreal depths taverage depth of profile
poas s SO cm), The maphication ol the abseinald
vilues ol accumulative intihe s that with an

]
.

~J

-t

average annual rainfall of about 2500 nun, the soils
canonly accumulate anaverage 5.5 min. or 2,220 o
the total annual rain water, The excess is lostas runoll”
with further implication lor soil consersation, 1l
study shows that wetland soils have Tow infiltration
rate and moderately high cumulative ke, The
mbdtaton characteristics ard tinportant  soil
properties alfecting soil (runol1) crosion.
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