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ABSTRACT

The study was conducted to assess the effects of different land use practices on soil micronutrients in
18 soil samples collected at 0-15 cm and 15-30 cm depth respectively from three land use types (Cas-
sava field, Oil palm and Banana plantation) and analyzed for physico-chemical properties and selected
micronutrients (Zn, Cu, Fe and Mn) using standard laboratory methods. The results showed that Organic
carbon. Total Nitrogen, Available F. and exchangeable bases were low across the land use types. Though
soil content of Zn and Cu were generally low and below the critical limit for crop production. It implied
that soil amendments of Zn and Cu and/or application of appropriate quantities of key elements would
enhance their availability for optimum yield of crops in the study area. It is recommended that farmers
within the study area need to adopt management practices that will encourage the return and incorpora-
tion of plant residue into the soils in order to build up the soil organic carbon which will in turn enhance

the CEC of the soils.
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INTRODUCTION

Micronutrients are plant nutrients required in
relatively small amounts, However, micronu-
trients have the same agronomic importance as
macronutrients and play vital roles in the growth
of plants (Nazif et al., 2006). According to Ka-
bata-Pendias, (2001) and Jiang (2009) the avail-
ability of micronutrients in soils depends on soil
PH, organic matter content, adsorptive surfaces
and other physical, chemical and biological con-
ditions in the root zone and is influenced by their
distribution within the soil profile and other soil
characteristics (Singh et al. 1989). Fageria et
al. (2002) in their review of micronutrients in
crop production, maintained that micronutri-
ent deficiencies in crop plants are widespread
worldwide. It is imperative to know that large

hectares of arable land in Nigeria have been
reported to be deficient in micronutrients (Osi-
name et al., 1973; Chude et al., 1985; Akinrinde
et al., 2005). According to Dar (2004), there is
need for monitoring the micronutrient status
through analysis of soils and plant tissues. Many
researchers have advocated the need for assess-
ing the micronutrients status of soils (Chaudari
et al. 2012) and Nigeria in particular (Ibrahim
et al., 2011; Mustapha, et al., 2011). Indeed a
number of research work have been conducted
in Nigeria on status and distribution of micronu-
trients (Akporhonor and Agbaire, 2009, Biwe et
al., 2012; Ibrahim et al., 2011; Osayande et al.,
2016; Mulima et al., 2015; Orhue et al., 2015).

However, there is little available research infor-
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mation on the distribution of these micronutri-
ents in different land use types in the study area.
The objectives of this study were therefore: (i)
to assess the distribution of available micronu-
trients (Zn, Cu, Fe and Mn) in response to land
use types, and (ii) to examine the relationships
among changes of micronutrients with other soil
properties under various land uses types in Ug-

hoton community.
MATERIALS AND METHODS

The study was conducted at Ovia North East
Local Government Area of Edo state, South-
South, Nigeria under three land uses (Cassava
field, Oil palm and Banana plantation).The study
location falls between Latitude 6.12-6.25°N
and Longitude 5.26-5.63°S with an altitude of
149.4m asl. The climate of the study sites can
be described as the rain forest zone with distinct
dry and wet seasons. The dry season runs from
early November to the end of March or early
April, while the rainy season is from March to
November. There are two rainfall peaks in June
and September with dry spell in August (Au-
gust break) which produces the bimodal rain-
fall pattern in South-South, Nigeria. Rainfall
ranges from 1500 mm to 2135 mm (Osayande
et al., 2016). The average minimum and maxi-
mum temperature during the period of research
ranged from 27.2 °C and 30.1°C over time and
relative humidity with a mean monthly relative
humidity of between 80.5 and 85 %.

Vegetation and land use

The study area is dominated by agricultural
farmlands which made up of 85% of the vegeta-
tion cover. Land use in the entire area comprises
farm lands used for the cultivation of food crops
mainly cassava which is often cultivated along

with maize in a mixed cropping system, banana

and oil palm plantation. These are mainly sub-
sistence agriculture. There were a few infra-
structures for residential and commercial use
outside of the farming occupation of the people
in the study area.

Soil sampling

Three land uses were chosen for the study;
Cassava field, Oil palm and Banana plantations.
This was done to ensure that the study covered
the extensive land use variations in the study
area. In each of the land use, three sampling
points were located and a total of 18 soil sam-
ples were collected at 0 -15cm and 15-30cm
depth respectively.

Laboratory Analysis

In the laboratory, the soils were dried at am-
bient temperature (22-25 C), crushed in a por-
celain mortar and sieved through a 2 mm (10
meshes) stainless sieve. The air-dried less than
2 mm sieved soils were stored in polyethylene
bags for subsequent analysis. The less than 2
mm fraction was used for the determination of
selected soil physico-chemical properties. Par-
ticle size distribution (sand, silt and clay) was
determined by hydrometer method (Gee and
Or, 2002). Soil pH was measured using 1:2 soil
water ratio (Gruhn et al., 2000). Organic mat-
ter was determined by wet oxidation method.
(Idigbor et al., 2008). Available P was deter-
mined using Mehlich-3 extraction procedures as
described by Olsen and summer, (1982). Total
Nitrogen was determined by Kjeldah digestion
method. (Ndukwu et al., 2009). Soil exchange-
able bases (Ca, Mg, K and Na) were extracted
with IN Ammonium acetate (NH,OAc); Ca and
Mg were determined using atomic absorption
spectrophotometer (Perkin elmer 370 Model)
while K and Na were determined using flame

photometer. The cation exchange capacity
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(CEC) was the summation of the exchangeable
bases. The extractable micro nutrients: Zn, Cu,
Fe and Mn were extracted using 0.1M HCI solu-
tion (Osiname ef al., 1973) and determined on
an atomic absorption spectrophotometer (Model
210) at appropriate wave length.

DATA ANALYSIS

Data obtained from the laboratory were sub-
jected to statistical analysis using Genstat com-
puter package. One-way analysis of variance
(ANOVA) and the Least Significance Difference
(LSD) at 5 % level of probability were used to
separate the means of both the micro nutrients

and the selected physico-chemical properties.

RESULTS AND DISCUSSION

Physical and chemical properties of soils un-
der different land use types

Particle size distributions of the soils are
shown in (Table: 1). The content of sand in the
study area ranged from 82.5 to 94.7% in all the
land use types. It was observed that high con-
tent of sand were recorded in cassava field than
oil palm and banana plantations across the land
use types. The sand and silt content of the soils
significantly decreased with soil depth while the
clay content increased significantly (P<0.05)
with soil depth. The textural class of the soils in
the different land use was found to be the same
except for banana plantation (15-30 cm depth)
which was clay loam. This suggests that the dif-
ferent land use types did not have significant ef-
fects on the soil texture in the study area. This
observation is consistent with earlier findings by
Shobayo et al., (2013). In all the land use types,
the soils were slightly acidic to strongly acidic
ranging from 4.70 to 4.95 and decreased with
soil depth. The acidic nature of the soils further

confirmed earlier reports of Jacob and Olowok-
ere (2013). The mean pH in cassava field (4.95)
was highest as compared to oil palm and ba-
nana plantations a both sampling depth, (Table
2). However, the pH recorded were within the
desirable range for plants nutrition availability
(Brandy and Weil, 2002). The organic carbon
content of the soils were low and ranged from
0.89- 1.10 mg/kg, However, these values were
relatively high in oil palm at (0-15cm) and ba-
nana plantation (15-30cm) depth as compared to
Cassava field. This result agrees with the find-
ings of Negassa (2001) and Malo et al. (2005),
who reported less organic carbon in the culti-
vated soils than uncultivated soils. Similarly, the
depletion of organic carbon as a result of inten-
sive cultivation in Cassava field had, therefore,
reduced the CEC of the soils as earlier reported
by Boke (2004) and Negassa (2001). The low
organic carbon observed in the study area could
be due to rapid decomposition and mineraliza-
tion of organic matter and to poor management
practices by farmers as earlier reported by La-
wal et al. (2012) and Greenerland (1995). Thus,
farmers within the study area need to adopt man-
agement practices that will encourage the return
and incorporation of plant residue into the soils
in order to beef up the soil organic carbon. The
Nitrogen content in the soils ranged from 0.80
to 1.08 mg/kg and decreased significantly with
soil depth in all the land use and fell below the
critical level of 1.5-2.0 mg/kg (Sobulo and Osi-
narne, 1981). Based on this critical level the soil
was deficient in N-level. Similarly the phospho-
rus content of the soils was generally low and
ranged from 5.66 to 9.46 mg/kg and decreased
with soil depth. Although the 0-15cm soil depth
of all the land use had higher phosphorus con-
tent, the soils were deficient in phosphorus
when compared with 10-16 mg/kg critical level
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reported by Adeoye and Agboola, (1985). The
values of exchangeable bases (Na, Ca?** Mg*
and K) in the soils were relatively low. Simi-
larly, the mean values of CEC in the soils were
low and ranged from 3.6 to 4.6 crnol/kg across
the land use types evaluated and these values
showed a decreasing trend at both sampling
depth. The values of CEC observed in the study
area supported the conclusion by Amakhian and
Osemwota (2012), who reported low values of
CEC in soils of southern guinea savanna zone of
Nigeria. The low CEC coupled with low organic
matter are indications of low inherent soil fertil-
ity status which increases the need for improved

soil management techniques.

Soil micronutrients

The micronutrients status of the soils was in-
fluenced by different land use types (Table 3).
Significant variations (p 0.05) in available Zinc
(Zn) were observed across the soil depth. The
highest zinc was measured under oil palm with
mean value of (47.6 mg/kg) and decreased sig-
nificantly with soil depth. Similar decrease with
depth was also observed by Singh and Shukla,
(1985) and Bassirani, et al. (2011). This is con-
sistent with findings of Mustapha, et al. (2011)
in soils of Gombe, Nigeria. The content of avail-
able Cu in the soils ranged from 1.45 to 2.61mg/
kg. The Cu content significantly decreased with
soil depth in all the land use types. Higher con-
tent of Cu were recorded in banana plantation in
comparison to other land use types. The critical
level of extractable Cu in soils is 1.0-3.0 mg/
kg (Deb and Sakal, 2002). Based on these criti-
cal levels, the mean values of Cu content in the
top soils (0-15cm) were below the critical level
which indicated that the soils are deficient in Cu.
This observation is similar to the earlier report
of Sillanpaa (1982), who reported deficiency of

Cu in top soils in his global study of soil micro-
nutrients. The available iron content of the soils
across the land use types ranged from 243.4 to
283.5 mg/kg. In 0-30 cm depth highest Fe was
obtained in oil palm (395.3 mg/kg) followed
by cassava field (385.9 mg/kg). In spite of the
significant variation observed, available Fe was
in a sufficient level for plant growth in all the
land use types. Based on the Fe rating estab-
lished by Havlin et al. (1999). The soils were
confirmed rich in iron. The higher iron content
at the top (0-15 cm depth) soils could be attrib-
uted to the presence of high organic matter and
the acidic conditions of the soils as earlier re-
ported by Oyinlola and Chude (2010). Manga-
nese (Mn) in the soils ranged from 23.6 to 25.0
mg/kg. However, higher values were recorded
in oil palm as compared to other land use. (Ta-
ble 3). These values suggest that Mn content of
the soils is high and cannot be a limiting factor
to successful crop production in the study area.
Kparmwang (1996), reported similar findings
in similar Nigerian soils. The surface soils (0-
15cm) had higher Mn content than sub- surface
(15-30 cm) and decreased with increasing soil
depth and fell within the high category, based on
Esu (1991) nutrients fertility ratings.

CONCLUSION/RECOMMENDATION

The results showed that low level of Organic
carbon; Total Nitrogen, Available P. and ex-
changeable bases were observed. Although soil
content of Zn and Cu were generally low and
below the critical limit for crop production and
this implied that soil amendments of Zn and Cu
and/or application of appropriate quantities of
key elements would enhance their availability
for optimum yield of crops in the study area. It
is recommended that farmers within the study
area need to adopt management practices that
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will encourage the return and incorporation of
plant residue into the soils in order to build up
the soil organic matter content which will in turn
enhance the CEC of the soils.
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