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Abstract

A field survey, morphological description and laboratory analyzes of the soil samples collected were
carried out for land quality assessment of soils of Amaoba-Ime, South-Eastern Nigeria for
sustainable production ofyam (Dioscoreaspp). Three soil mapping units were identified as 1, 2 and 3.
One profile was sited in each of mapping units 1 and 2 while two profile pits were sited in mapping unit
3 due to its large area. Four representative pedons were sited in all, ranging from EAI — 4) and
describedin-situ for morphological properties. Soil samples collectedwere analyzedfor physical and
chemical properties. The results rvevealed deep and well drained soils (moist) with friable to firm
consistence. The texture of the surface soil was sandy loam overlying sandy clay loam and sandy clay.
The soils were very strongly - strongly acid (4.7 to 5.2). Organic carbon (10.20 to 12.40 gkg') and
available phosphorous contents of the soils (7.1 - 10.4 mgkg') were considered moderate.
Exchangeable bases were generally low. The cations exchange capacity (CEC) was low with values
ranging fiom 5.40 to 13.80 cmolkg-'. The weathering potential, assessed by silt/clay ratio (0.57 —
2.05), indicated young soils with high degree of weathering. The soils were Typic Hapludult (USDA
Soil Taxonomy) and correlated as Haplic Acrisol (World Reference Base system of soil classification).
The current suitability assessment of the area ranges between moderate and marginal for yam
production. Optimum performance of yam in the area can be enhanced through continuous
application of organic materials to the soil, improved efficiency of use of mineral fertilizers and use
of low levels of chemical inputs.
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Introduction

Taxonomic information on soil properties
and distribution is critical for making
decisions with regard to sustainable crop
production. Sustainable use of soil is
necessary for a successful agriculture to
meet the increasing demand of food from
the decreasing per capital land. This is
because soil is an important non-
renewable land resource determining the
agricultural potential of a given area (Buol
et al., 2003). Decisions on land use are now
being based on comprehensive analysis of

the production systems and the potentials of
natural resources such as climate, soil,
topography and hydrology.

Land evaluation interprets soil survey
reports and provides information on the
potentials and constraints for a defined land
use type. Thus, land evaluation is very
essential for land use planning as it guides
decisions on land utilization for sustainable
land management.

According to reports of Ogunkunle (2004),
the starting point towards sustainable soil
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management for crop production is
adequate information on the land resources
followed by the suitability evaluation of
the resources for specific uses, but
unfortunately this trend is not followed in
Nigeria in spite of several spots studied.

It is therefore important that the land that
will be used for agricultural production
should be used according to its carrying
capacity for optimization and sustainability
of soil productivity (Andeet al., 2008). This
becomes very vital at this time when
precision farming is gaining wider
acceptance and the relevance is particularly
more now in the developing world where the
use to which a land is put is very often not
related to its capacity (Ogunkunle (2004).

Aderonke and Gbadegesin (2013) reported
that poor knowledge and appraisal of
suitability of parcels of land for
agricultural production constitutes the
current major problem of agricultural
development in Nigeria as it results to poor
farm management practices, low yield and
an unnecessary high cost of production.
The knowledge of soil limitations arising
from land evaluation reports aims at
ameliorating such limitations before, or
during cropping period (Lin et al., 2005).
Therefore, soil as a main medium for
cultivation needs to be surveyed and the
survey reports assessed or evaluated. The
performance assessment is based on
matching qualities of the land in specific
area with the requirements of actual or
potential land utilization types. This
assessment results in classification of soil
to its suitability for the specific purpose or
purposes (Ezeaku, 2011).

Yam (Dioscorea spp) is a staple tuber crop
of the Nigerian and West African diet. It
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provides some 200 calories of energy per
capita daily (Aighewi et al., 2015). The
current domestic production of yam in
Nigeria seems not to meet the growing
demand. (Aighewi et al., 2015) reported
that the shortfall has been consequent upon
low yielding varieties and more importantly
poor (low fertility) soils used for yam
production among others However,
ineffective and unplanned use of
agricultural land is serious challenge in
agricultural productivity in Nigeria (Fasina
et al,2007). Therefore, there is need to have
an effective land conservation for
appropriate allocation of each parcel of land
to its suitability.

Materials and methods

Study area

The study was conducted at Amaoba-Ime,
South-eastern Nigeria located within
latitudes 5° 28' 3" and 5° 28' 15" N and
longitudes 7°32' 6" and 7°32' 23" E. The study
covers about 10.4 ha of land area with
altitude ranging between 109 and 128 meters
above sea level (masl). The area has a humid
tropical climate with wet (April to October)
and dry (November to March) seasons.
Rainfall ranges from about 1,900 to 2,200
mm and is bimodal with peaks in July and
September. Annual air temperature ranges
from 23°C to 29°C and relative humidity is
about 75 - 80 per cent (NRCRI, 2016).

The study area is underlain by one main
geological formation, the coastal plain
sands, comprising largely unconsolidated
sands (Lekwa, 2002). They are dominated
by low activity clays, low organic matter
content and are susceptible to accelerated
erosion and soil degradation (Ogban and
Ibia, 2006). The native vegetation has
almost completely been replaced by
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secondary forest of wild oil palm trees of
various densities of coverage as well as
woody shrubs and various grasses that
form the under growth. Land use
comprises mainly cultivation of arable
crops with varying fallow periods.

Geo-spatial analysis and soil sampling

A perimeter survey of the land of the
study area was carried out with the
coordinates (latitudes and longitudes)
and elevation data recorded with a hand
held Global Positioning System (GPS)
receiver (Garmin-etrex). The
morphological, physical and chemical
properties of the soils of the area were
studied through field observation and
laboratory analyses. Following the
Guidelines for Field Soil Descriptions
(Soil Survey Staff, 2015), auger
investigations were made at various
points across the study area consequent
upon differences in physiographic
features such as topographic features and
land/soil characteristics. The auger point
data were geo-referenced with a hand
held Global Positioning System (GPS)
receiver (Garmin-etrex). The spatial data
of the perimeter and the auger
investigations were input into the ArcMap
10.2 software in Geographic Information
System (GIS) application for the
production of the soil boundary
delineation map (Fig. 1).Three soil
mapping units were identified as 1, 2 and
3. One profile was sited in each of mapping
units 1 and 2 while two profile pits were
sited in mapping unit 3 because of its large
area. Four representative pedons were
sited in all, ranging from EA1 — 4).With
reference to the Guidelines for Field Soil
Descriptions (Soil Survey Staff, 2015), the
pedons were described in sifu for their
morphological properties, using the
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Munsell chart to identify soil colors. Soil
samples were collected from all identified
horizons for laboratory analyses.

Based on the extent to which the soil
properties (Tables 1 and 2) meet the land
requirements of yam (Table 3), and with
respect to the coordinates of the sample
locations, the thematic layer was prepared
according to the suitability class score
(Table 4). All the scaled thematic layers
were assigned weighted values and
integrated into map algebra using Inverse
Distance Weighted (IDW) interpolation
provided in the Arc GIS to produce land
suitability map of the area for yam
cultivation (Fig. 2).

Soil analysis and data interpretation

The soil samples collected from every
identified horizon and the composite
samples from the different land uses were
air-dried and ground to pass through 2 mm
sieve. For the determinations of total N and
organic carbon (OC), a 0.5 mm sieve was
used. Analyses of the physicochemical
properties were carried out following
standard laboratory procedures described
by Udo, et al. (2009). Particle-size
distribution and bulk density were
determined by Bouyocous hydrometer
analysis and core methods, respectively.
Soil pH was measured using a 1:2.5 soil to
water ratio, whereas organic carbon (OC)
was determined by wet digestion method
(Walkley and Black method). Total N was
determined by Kjeldahl wet digestion and
distillation method, and available P by the
modified Olsen method. The cation
exchange capacity (CEC) and exchangeable
bases were extracted by 1 M ammonium
acetate (pH 7) method. In the extract,
exchangeable Ca and Mg were determined
by atomic absorption spectrophotometer
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(AAS) and exchangeable K and Na by
flame photometer. The cation exchange
capacity (CEC) and exchangeable bases
were extracted by 1 M ammonium acetate
(pH 7) method (Chapman, 1965). In the
extract, exchangeable Ca and Mg were
determined by atomic absorption
spectrophotometer (AAS) and
exchangeable K and Na by flame
photometer. Percent base saturation was by
calculation. The exchangeable acidity, that
is, hydrogen (H") and aluminum (A1) was
determined by titrimetric method. Data
were interpreted based on Chude, et al.
(2011) and Hezelton and Murphy (2011).

Soil classification

Based on the morphological (field data),
physical and chemical (laboratory data)
properties obtained, the soils were
classified using the USDA Soil Taxonomy
System (Soil Survey Staff, 2014) and
correlated with World Reference Base for
soil resources (WRB, 2014).

Land evaluation procedure

Limitation method

Tables 1 and 2 give the land
qualities/characteristics (ranges) of the four
pedons at the study location. The pedons were
first placed in suitability classes by matching
their characteristics (Tables 1 and 2) with the
land requirements of yam in Table 3. The
suitability class of a pedon (aggregate
suitability) in Table 4 is that indicated by its
most limiting characteristic.

Parametric method

Each limiting characteristic was rated as in
Table 4. The index of productivity (IP) for
each pedon was then calculated.
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Where: IP= Index of Productivity (%), A =
Overall lowest characteristic rating and B,
C, D, F are the lowest characteristic ratings
for each land quality group (Udoh and
Ogunkunle, 2012). In this study, five land
quality groups (Table 4) were used; climate
(c), topography (t), soil physical
characteristics (s) wetness (w) and
chemical fertility (f). Only one member in
each group was used because there are
usually strong correlations among
members of the same group (e.g. texture
and structure in group's').

Results and discussion

Taxonomic information of soils of the study
area

The positions of the soils on the landscape
range between nearly flat (1 - 2 % slope
gradient) and gently sloping terrain (4 - 5
%). They have udic moisture regime; soil
moisture control section not dry for more
than 90 cumulative days during the year.
The soils are very deep (> 170 cm) and well
drained with dark brown surface (7.5YR
4/2) colour notation which graded to
various degrees of brown in the subsurface
(Table 1). The horizons (surface and
subsurface) of all the pedons were bright
and mottle-free. This is an indication of
good surface drainage as evidenced by the
chroma value colour notation greater than
2. This may be attributed to perhaps,
presence of sesquioxides in hydrated form,
especially the goethite. (Idoga and
Azagaku, 2005).

The surface soil was weak and crumb-
structured over moderate and sub-angular
structured subsurface. Consistence (moist)
varied from friable to firm in the subsurface
and in wet condition, it was non-sticky and
non-plastic. Roots concentrated in the
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upper 30 cm of the soil surface. The friable
consistence of the epipedons was an
indication of good tillage operation and
easy penetration of plant roots. Ojeniyi
(2002) reported that a friable soil often has
the optimum conditions for tillage
operations, resulting in better seedbed
preparation with good drainage.

Particle-size distribution (Table 1) showed
that the surface horizons show high in sand
fraction but with a decreasing trend with
profile depth (760 — 460 gkg'). Conversely,
there was a progressive increase in clay
content down the pedal depth (80 - 350
gkg"). Silt fraction did not show any
definite pattern of distribution down the
profile depth. The high sand fraction of the
soil indicates that the soils of the study area
were characterized by high infiltration
rate. This will have good water
transmittance but the soil can easily be
depleted of essential nutrients and
moisture through leaching (Chude et al.,
2011). Therefore, good management
practices such as the incorporation of
organic manure would increase the
colloidal properties of the soil for adequate
nutrient and water retention and
consequently improve the capacity and
sustainability of the soil for crop
production. The increased clay content
observed down the pedal depth especially
pedon EA3 could be attributed to a marked
pedogenic process of eluviation-
illuviation consequent upon high and
intense rainfall experienced in the area,
leading to clay migration via the network
of pores of the coarse texture of the upper
horizons (Malagwi ef al., 2000). The bulk
density values (1.10 — 1.34 gcm”) were
lower than the critical limit values (1.75 —
1.80 gcm™) for root penetration implying
that there is no excessive compaction
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inhibiting root development. The
weathering potential of the soils was
assessed by silt/clay ratio. This was used to
evaluate clay migration, stage of weathering
of the soils. The silt/clay ratio ranged from
0.57 — 2.05, indicating that the soils are
relatively young with high degree of
weathering potentials. Yakubu and Ojanuga
(2009), and Ayolagha and Opene, (2012)
reported that those soils with silt/clay ratio
less than 0.20 indicate low degree of
weathering. The decrease in silt/clay ratio
with depth is an indication that the
endopedons are more weathered than the
epipedons.

The chemical properties of the soils (Table
2) showed that pH (H,O) values ranged
from 4.7 to 5.4. This pH range falls within
the very strongly to strongly acid class
(Chude et al., 2011), The acid nature of the
soil could be attributed to high sand
fractions resulting to high rate of leaching
of bases which is prevalent in the humid
tropics. Chude ez al. (2011) had established
pH range of 5.5 - 7.0 (slightly acid to neutral
reaction) as optimal for overall satisfactory
availability of plant nutrients. This implies
that the soils of the study site were not ideal
for most crops to thrive well as most
nutrient elements especially, phosphorus
will be fixed and thus, will not be readily
available for absorption by plants in these
strongly acid soils (Osodeke and Osondu,
2006). Organic carbon content of the
surface horizons of EAs 1 and 3 ranged
from 10.20 to 12.40 gkg' which is
considered moderate based on soil nutrient
interpretation of Chude ef al., (2011) that
soil organic carbon between 15 and 20 gkg’'
is moderate for crop production. However,
the low surface organic carbon values of
EAs2and4 (5.50-6.34 gkg") compared to
other pedons in the area could be
consequent upon less vegetal cover
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attributable to continuous cultivation
practiced in the segment of the land area.
The subsurface horizons were generally
lower in organic carbon than the surface
horizons. The reasons for this may be
attributed to higher litter falls on the
surface horizons and are the points where
decomposition of organic materials takes
place. Available phosphorous content of
the soils varied from 7.1 to 10.4 mgkg™ in
the surface horizons with decrease in
values down the depths. The available P
values in the location are considered
moderate as they are within the range
recommended for most commonly
cultivated crops (Enwezor., et al., 1989).
The observed low level of bases in the soils
could suggest leaching as a marked
pedogenic process, resulting from the high
sand fraction in the area (Amusan, et al.,
2006). The cations exchange capacity
(CEC) was relatively low with values
ranging from 5.40 to 13.80 cmolkg-'.
Nnaji, et al. (2002) observed that, low
CEC of asoil could be because of clay type
content, high rainfall intensity as well as
previous land use. Base saturation was low
and a reflection of the characteristic of an
ultisol (Lekwa, 2002).

3.2. Soil classification

The soils on the three mapping units were
classified (Soil Survey Staft, 2014 and
correlated (World Reference Base, 2014).
The evidence of argillic/argic horizons
coupled with low base saturation (< 50%
by NH,OAc at pH 7.0) classified the soils
of the mapping units at order level as
Ultisols. The udic soil moisture regime
qualified the units as Udults at suborder
level and absence of other diagnostic
properties placed them as Hapludults at
Great group level and Typic Hapludults at
Sub-group level in the USDA Soil
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Taxonomy. The strongly acid nature of the
soils with low activity argic horizons,
weakly developed structure, particularly in
the surface and their low base saturation
have classified the soils as Haplic Acrisols
under WRB classification system.

3.3. Land quality and suitability classes
The study area is highly suitable (S1) for yam
production with reference to temperature,
soil drainage condition (well drained), slope
(<4 %) and effective soil depth (> 100 cm).
However, the heavy rainfall aspect of climate
(> 2000 mm), makes the area moderately
suitable. The suitability classes of the soil-
mapping units are shown in Table 4. The
textural class of the soils in the area (sandy
loam and sandy clay loam) could not place
the area at optimum performance for yam
production but only on moderate suitability
class (S2). This is because the soil texture for
optimum yam performance is clay loam or
loam according toSys et al., (1991) and
Mongkosalwat et al.,(1997).

Considering the fertility status of the soils
(CEC, Base saturation, pH, exchangeable
K, total N and available P), the soils across
the mapping units are moderately suitable
for yam production except mapping units 1
(EA1)and 2 (EA 2 and 4) which are low in
total N thus, classify as marginally suitable
(S3). Also, mapping unit 2 (EA 2 and 4) is
low in exchangeable K and then classifies as
marginally suitable (S3) for yam
production.

From the above result, it is clear that in the
study area, topography and drainage are
optimum for yam production while soil
characteristics (texture), climate (rainfall)
and fertility (N, P, K, CEC) are sub-optimal
and are major constraints to yam production
inAmaoba-Ime.

Generally, the suitability assessment
showed that although certain qualities or
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characteristics such as mean annual
temperature, relative humidity,
topography, and base saturation were
optimum for yam cultivation. However,
there was no highly suitable (S1) mapping
unit for yam cultivation in the area. The
area is currently moderately (S2) and
marginally suitable (S3) for yam
production (Fig. 2).

Conclusion and recommendation

The soils are strongly acid in reaction with
relatively low values of cation exchange
capacity and low base saturation. The high
sand fraction of the soil indicates that the
soils of the study area are characterized by
high infiltration rate. This will have good
water transmittance but the soil can easily
be depleted of essential nutrients and
moisture through leaching. Therefore, good
management practices such as the
incorporation of organic manure would
increase the colloidal properties of the soil
for adequate nutrient and water retention
and consequently improve the capacity and
sustainability of the soil for crop production.

The suitability assessment result showed
that although certain qualities or
characteristics such as mean annual
temperature, relative humidity,
topography, and base saturation were
optimum for yam cultivation. However,
there was no highly suitable (S1) mapping
unit for yam cultivation in the area. The
area is currently moderately (S2) and
marginally suitable (S3) for yam
production. For optimum performance of
yam in the area, soil management
techniques should enhance the nutrient
and moisture holding capacity of the soil.
Such techniques should such as
continuous application of organic
fertilizers/materials to the soil, improved
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efficiency of use of mineral fertilizers and
use of low levels of chemical inputs should
be adopted.

References

Aderonke, D. O. & Gbadegesin, G. A. (2013).
Spatial variability in soil properties of
a continuously cultivated land.
African Journal of Agricultural
Research,8(5):475-  483.

Amusan, A.A., Shittu, A K., Makinde, W.O.
& Orewole, O. (2006). Assessment
of changes in selected soil
properties under different land uses
in Obafemi Awolowo University
community, Ile—Ife, Nigeria.
Electron J. Environ. Agric. Food
Chem., 5: 1178-1184.

Ande, O.T.,J. A. Adediran, O. T. Ayoola &
T. A. Akinlosotu, (2008). Effects of
Land Quality Management and
Farming Systems on Cassava
Production in Southwestern
Nigeria. Africa. Journal of
Biotechnology,17:2368-2374.

Ayolagha, G. A. & Opene, G.A. (2012).
Characterization and Classification
of Selected Soils of Ndoni in
the Meander Belt of Niger Delta.
Nigerian Journal of Soil Science,
22(2):50-57.

Buol, S.W., Southward, R.J. & Dansie,l P.A
(2003). Soil genesis and
classification 5"Edition, Lowa State
University Press, Ames USA. Pp.
350-355.

Chude, V.O., Olayiwola, S.O., Osho, A.O.
& C.K. Daudu (2011). Fertilizer use
and management practices for crops
in Nigeria. Fourth Edition. Federal
Fertilizer Department, Federal
Ministry of Agriculture and Rural
Development, Abuja, Nigeria, pp.
1-59




Journal of Agriculture, Forestry & Environment, 2020, 4: 47-60

Taxonomic information and land quality assessment
Adesemuyi et al

Enwezor, W.O., Udo, E.J. Usoro, N. J.,
Ayotade, K. A., Adepetu, J. A.,
Chude, V.O. & Udegbe, C. I.
(1989). fertilizer use and
management practices for crops in
Nigeria. Series 2. Federal Ministry
Agriculture and Water Resources.
Lagos. ppl8.

Ezeaku, P. I. (2011). Methodologies for
agricultural land use planning:
sustainable soil management and
productivity. Great Express
Publishers Ltd. Nsukka.

Fasina, A.S., Omotoso, S.O., Shittu, O.S.
& Adenikinju, A.P. (2007).
Properties, classification and
suitability evaluation of some
selected cocoa soils of
Southwestern Nigeria. American-
Eurasian J. Agric. & Environ. Sci.
2(3):312-317.

Hezelton, P. & B. Murphy (2011).
Interpreting soil test results.
CSIRO Publisher, Australia.
152pp

Idoga, S. & Azagaku, D.E. (2005).
Characterization and
Classification of Soils of Janta
Area, Plateau State, Nigeria.
Nigerian Journal of Soil Science,
(15):116-122.

Lekwa, G.2002. The Status of Soil Survey in
Nigeria: Problems and Prospects.
FGN/USDA Soil Survey Workshop.
Abuja, Nigeria. 1-4.

Lin, H., Bourma, J., Wilding, J.,
Richardson, L., Kutilek, M. &
Nielson, D. R. (2005). Advances in
Hydropedology. Advances in
Agronomy, (85); 1-89.

Malagwi, W.B., Ojanuga, A.J., Chude,
V.0., Kparmwang, T. & Raji, B.A.
2000. Morphological and Physical
Properties of some Soils at

GD

Samaru, Zaria, Nigeria. Nigerian
Journal of Soil Research, pp58-61.

Mongkosalwat, C.P, Thirangoon, P. &
Kuptawutinan, P. (1997). Land
Evaluationfor Combining
Economic Crops Using GIS and
Remotely Sensed Data. In
Proceedings 20" ACRS at Hong
Kong of the Indian Society of Soil
Science,25:201-206.

Nnaji, G.U., Asadu, C.L.A. & Mbagwu,
J.S.C. (2002). Evaluation of the
physic-chemical properties of soils
under selected agricultural land
utilization types. Agro-Science
Journal of Tropical Agriculture,
Food. Environment and Extension.
3:27-33.

NRCRI (National Root Crop Research
Institute. Umudike) (2016). Agro
Climatology Report.

Ogban, P.I. & Ibia, T.O. (2006). Infiltration
Characteristics and Soil physico-
chemical Properties of Wetlands in
Akwa-Ibom State, Southeastern
Nigeria. Nigerian Journal of Soil
Science (16): 73-76.

Ogunkunle, A. O. (2004). Soil survey and
sustainable land management.
Proceedings of the 29th Annual
Conference of the Soil Science
Society of Nigeria, Dec. 6-10,
University of Agriculture,
Abeokuta, Nigeria, pp: 12-16.

Ojeniyi, S.O. (2002). Soil management,
natural resources and environment.
adediran Press. 30pp.

Osodeke, V. E. & Osondu, N. E. (2006).
Phosphorus distrbution along a
toposequence of coastal plain sand
parent material in Southeastern
Nigeria. Agricultural Journal. 1(3):
167-171




Journal of Agriculture, Forestry & Environment, 2020, 4: 47-60
Taxonomic information and land quality assessment
Adesemuyi et al

Soil Survey Staff (2014). Keys to soil water analysis. Sibon books Ltd.
taxonomy: 12th Edition, United Flat 15, Block 6, Fourth Avenue,
States Department of FESTAC, Lagos.
Agriculture/Natural Resources  World Reference Base for Soil Resources
Conservation Service, USA, 362 (2014). International soil
pp- classification system for naming soils

Sys, C. Ranst, V. & Debaveye, J. (1991). and creating legends for soil maps.
Land evaluation. Part II. Methods ~ Yakubu, M & Ojanuga, A. G. (2009).
in land evaluation. Agric. Pub. Pedogenesis, Weathering status and
No.7, General Administration for mineralogy of the soils onironstone
Development Co- operation, plateau (laterites), Sokoto, Nigeria.
Brussels. 273pp. Proceedings of the 33" Annual

Udo, E.J., Ibia, T.O., Ano, A.O. & Esu, L.E. Conference of Soil Science Society
(2009). Manual of soil, plant and of Nigeria. Pp: 26 —37.




Journal of Agriculture, Forestry & Environment, 2020, 4: 47-60

Taxonomic information and land quality assessment

Adesemuyi et al

anse[d-Ayons=d-s ‘onserd ApySis-£yons ApyBiys=ds-ss ‘onsejd uou-Ayons uou=du-su Wiy WY=Ly ‘d[qeLy = Jj :3IUSISU0)) ‘YIOOWS=S AABM=M
‘Tenpesd=3 ‘1eapd=0 jdniqe=e :Axepunog Ae[) Apues = )S ‘WeoT Ar[) Apues = THS We0T APULS="TS :dINIXI, JUISE=E ‘4] WNIPIW=JW ‘4] 38JE00=]) ‘UOWWO)

QUY=0} ‘M3J AI0A JUY=JA} ‘MOJ QU= :J00y ‘AY00[q Je[nSue-qng=yqs AYo0[g=yg ‘qUNID)=I) ‘3S1e0)=) ‘WIPIN=]\| ‘FUONS=¢ ‘ABIPON=7 YL =] :dINJINLS
MO[[OA USIPPIY =AY ‘Umo0Iq Fuong=qS ‘UMOIG=( UMOI] USIMO[[OX=qA ‘UMOIq YSIMO[[OR Yol =qA( ‘UMOIq YIB(=q(] :An0[0)) :A3Y

9¢T LLO  TOS 0098 00°1CC o.wau ds-s gy @mwﬁ an q9S:9/SMASL  081-89 g
PTT 180 TOS  00€9C 00TIT 0°¢es  du-ss  wy qSINC an d-9/S YAS'L 89-1C I vvd
ITT T IS 006ST 00781 0659 du-su INT ¢ an qa-¢/v 4A01 170 dy
60T  ¥S0 OS  00TSE 00681 009  ds g 4SINT am RL89YASL  SLI-TS
LT1 €80 IS 0001 001p1 0689 dusu  wy 4SINT am RL99YASL  T6TC  4v ¢ve
PCT /T IS 00601 00Lyl  00sL dusuo g NI 4 am qQ°7/¢ A0 wo dy
€T T80 TOS 008LZ 0067 0¢6y dss g 4SINT am q9S:9/SYASL  081-89 O
o1 880 TOS 00€ST 00T 0ges  duss  uy 4SINT am d-9/S YAS'L 89-61 1 vd
0TT 6T TS 0065 00681 079 dusu g 1D4T 14 am qQ@-€/7 A0 610 dv
W1 LS0 TOS  00SST 00'SpT 00009  du-ss wy 4SINT am qA°9/L JA01 011 i
651 160 IS 00981 000L1  0py9  duss  wy 4SINT am  AQ9YIA0L 01109 €
87T 0T IS 00871 00L91 0oL dusuo g 4SINT am  9AQ9H YA 09T 9V 1Vd
0CT 0T IS 008L 00091 079, du-su A 10T 4 am qQq-T/p AASL -0 dy
MMMM fery)  am (. 843) (849 (849 PM IO u (% 3% (ss1010) (w)  woz
g A WL Aep ms  pueg Rusisuo)  mpnng  adog  eurel(q mopo) yddg Moy  uopyq

Baa Apnys 3y} Jo syros ayy Jo sapdoad pearsyd pue [eargojoydiopy :1 dqel




Journal of Agriculture, Forestry & Environment, 2020, 4: 47-60
Taxonomic information and land quality assessment
Adesemuyi et al

Table 2: Some chemical properties of the soils

Exchangeable Exch. Acid
Pedon  Horiz Depth  pH oC Total  Av.P baS@Mg’* K Na* H° A CEC  BS

on (cm) N Ca?
H0)  (gke') (gkeg’) (mgkg') 3 (cmolkg!) m—— (%)
Ap 025 520 1022 084 994 20 140 038 005 14 076 1080 348
EAl  AB 2560 500 518 050 680 02 110 020 006 L4 065 850 301l
B 60-110 470 410 013 523 110200 021 004 122 043 1380 3152
Bt 1018 470 225 000 420 81 160 026 006 LIl 061 1250 3220
Ap 019 520 550 052 962 8 015 020 080 150 090 650 3081
EA2 Bl 1968 4% 217 050 7175 16120 013 009 091 030 870 3473
B2 68180 480 165 024 557 04 110 003 001 122 088 740 3430
Ap 022 540 1240 135 1040 12 080 035 006 18 099 800 2860
EA3  AB 222 520 604 100 965 31040 018 004 120 075 570 3022
BC 52175 480 243 061 840 31040 009 001 L0 035 540 3333
Ap 021 530 501 045 905 B7 017 018 070 150 0% 650 2800
EA4 Bl 2068 480 192 033 675 13 113 003 003 12 08 740 3419
Bic 68180 470 140 025 572 15 122 015 007 091 030 870 3460

Key: OC = organic carbon; N = nitrogen; Av. P = available phosphorus; CEC = catidn exchange capacity; BS = base saturation

Table 3: Soil and climatic requirement for yam production

Land Quality 100 — 95 94-85(S2) 84-40 39-20 0-19
(S1) (S3) (ND) N2)
Climate (¢)
Annual rainfall (mm) 1500 - 1200 — 1000 - <800 <300
1200 1000/ 800
>15000
Annual temperature (°C) 18 -30 16 -18/30 <12or> any Any
-35 35
Topography (t) Slope (%) 0-2 3-6 7-15 15-20 >20
Wetness (w) Drainage Well Imperfectly  Poorly Very Very
drained drained drained poorly poorly
Soil physical characteristics (s) drained drained
Texture L, CL, SL, SCL LS C Any
Soil depth (cm) > 100 100 - 75 75-50 <50 <20
Fertility (f)
CEC (cmolkg ' clay) >16 16 -3 <3 any -
Base saturation (%) >35 35-20 <20 any -
pH 6.1-73 7.4-7.8/5.1- >84or any -
6.0 <5
Total nitrogen ((gkg™)) >2 2-1 <1 any -
Available P (mgkg™*) >25 25-6 <6 any -
Exchangeable K (cmolkg ') >0.6 0.6-0.3 <0.3 any -

Key: C-Clay, CL=Clay Loam, L=Loam, SL= Sandy Loam, SCL = Sand Clay Loam, LS=Loamy Sand
Sources: Sys et al., (1991); Mongkosalwat et al., (1997).
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Table 4: Suitability class scores of the soils of the study area for yam

Land Quality EAl FA]  EA3 EA4
Climate (c) Mean Annual Rain (mm) ~ S2(85) ~ S2(85)  S2(85)  S(8))
Mean Annual Temp,(°C) ~ S1(100) ~ SI(100)  S1(100) ~ SI(100)
Topography (t) ~ Slope (%) S1(100) ~ SI(100)  S1(100) ~ SI(100)
Wetness ()~ Drainage S1(100) ~ SI(100)  S1(100) ~ S1(100)
Soil Physical ~ Texture S)85)  SA85) S285) S8
Characteristics(s)
N Soildepth(cm) S1(100)  S1(100) S1(100) ~ S1100)
Fertilty (f) CEC (cmolkg " clay) — S285) ~ S85)  S285)  S2(85)
Base saturation (%) S285)  SX85) S285)  SA(89)
pH S)85)  SA8S) S2S)  SNSY)
Total mtrogen (%) S3(60)  S3(40)  S2(85)  S3(d0)
AvalableP(mgkg ) S285)  SA85)  Su8)  S8)
Exchangeable K (cmolkg  S2(85) ~ S3(60)  S2(85)  S3(60)
Aggregate otenial ST SATY)  SATY)  SA(TD)
sutabiity Limiting factors S Sy S SN
Suttability Actual (Current) S50 S3(34) ST S3(34)
Limiting factors Sef 8 Slf  5f

Aggregate suitabiliy class scores; § =75-100; S2=50-74; $3=2549; N1=15-24; N2=(-14

2
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Fig. 1: Map of the study area showing soil mapping unit and soil profile
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Fig. 2: Suitability map of the study area for yam cultivation
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