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ABSTRACT
The status of soil micronutrients of selected sites of
Ideato Area of Nigeria was investigated in 2015. A
total of 8 composite soil samples were collected from
8 selected sites and analyzed using standard
procedures. Particle size distribution revealed that
soils were of a sandy loam textural class, Soil pH was
very strongly acidic (mean 4.89), with low level of
organic carbon (mean 1.12 g/kg). Generally, Cu was
found to be in the medium category (mean 0.76
mg/kg). While Zn and Fe were above the critical limits
(mean 5.48-13.08 mg/kg) for crop production and
ranked as “high” using existing standards. This implies
that cationic micronutrient were well supplied in the
soils of the area and deficiencies of the elements are
unlikely at the time of soil investigation. It is
recommended that organic manure sources be
incorporated to improve the overall fertility of the soil.
Keywords: Micronutrients, soil fertility, Tropical
Soils.
INTRODUCTION
Micronutrients are minerals which are required in
minute quantity for the proper growth and functioning
of plants. Although these nutrients are required in
small quantities, shortage of these elements in soils
may result in poor crop yields (Deb and Sakal, 2002).
A number of factors such as soil microenvironment,
soil physico-chemical properties and cropping systems
affect the availability of these nutrients in agricultural
fields (Wei et al., 2006). Studies have shown that soil
pH, phosphorus and organic matter contents influence
the availability of micronutrients under various soil
conditions (Shuman, 1988, Wei et al., 2006, Li et al.,
2007).
In plants, there is specific functions micronutrient
elements play. Copper is involved in chlorophyll
formation and degradation of sugar and in the
synthesis of protein in the chloroplast. Iron is capable
of acting as electron carrier in enzyme systems that
bring about oxidation-reduction reactions. Zinc
functions as metal-activator of enzymes such as
enolase, carbonic anhydrase and tryptophan synthase
(Brady and Weil, 2002) zinc is also involved in auxin
production responsible for longitudinal growth of
plants and help in the reproductive phase of plants
(Alloway, 2008). It also increases the utilization of the
major nutrient elements N, P and K by plants and has
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profound effects on genetic expression (Alloway,
2008).
Micronutrient deficiencies of soils constitute a threat
to the increasing rate of marginal lands on the global
scale and to about 50% of the 93 million ha of land
space of marginal lands in Nigeria (Fagbami, 1997).
Micronutrient status of soils of Ideato Local
Government Area has largely not been investigated.
This is imperative given the geometric expansion in
population with more mouths to feed which makes
continuous cultivation of the land inevitable in this
part of the country. The continuous use of inorganic
fertilizers, especially the compound fertilizer (N.P.K)
might have brought, about micronutrient deficiencies
in the soils as reported in some soils of the region
(Singh, 1997).
Consequently, the present study seeks to investigate
the micronutrient status of soils of Ideato Local
Government Area of Imo State Southeastern Nigeria.
It is hoped that the resulting data will contribute to
proper soil management and improved crop yield in
the area.
MATERIALS AND METHODS
Study Area
The study was conducted in Ideato area of Imo State,
Southeastern Nigeria. It comprises of eight sites;
Umuagongbogo, Umuagondidia, Ozuone, Ozuoakoli,
Isiokpe, Obodo Ukwu, Uzii and Osina. The area lies
between latitudes 5052‟N and longitudes 7022‟E. The
climate is essentially humid tropical, characterized by
distinct wet and dry seasons with an average annual
precipitation of 2164mm. The wet season begins in
March/April and ends in October. The maximum
rainfall occurs during the months of July and
September. The dry season lasts from November to
March the subsequent year. Temperatures are high
with a maximum range of 330c – 330c and minimum
260c – 280c. The soils are mainly derived coastal plain
sand (Orajaka, 1975).
Soil Sampling
A total of 8 composite soil samples were collected at
(0-20cm) depth from 8 locations. The collected soil
samples were properly labeled and stored on polythene
bag for onward laboratory analysis.
Laboratory Analysis
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Soil samples collected were air-dried and sieved with a
2mm sieve. Particle size analysis was determined
using the Bouyoucous hydrometer method (Gee and
Or, 2002).The soil pH was determined in both distilled
water and 0.1N kCl Solution (Mclean, 1982). The soil
organic carbon was measured by digestion method
(Nelson and Sommers 1982). Total nitrogen was
determined in accordance with Bremner and
Mulvaney, (1982). Soil micro nutrients (copper, iron
and zinc) concentrations were determined by
spectrophotometric method. 5g of soil was leached
with 100ml ammonium acetate (pH 4.8). Micronutrient
contents of the leachate was determined using a
spectrophotometer.
Data Analysis
Soil data were subjected to descriptive statistics such
as mean, standard deviation and coefficient of
variance.
RESULTS AND DISCUSSION
Table 1 shows the results of the physical properties of
the soil samples. The particle size distribution of the
soils indicate that soils have relatively high proportion
of sand with a mean value of 80.39 g/kg, mean silt of
8.59 g/kg and mean clay of 11.38 g/kg giving the soils
a generally sandy loam texture in all the locations.
This is expected and further ascertained by ChristEmenyonu and Onweremadu (2011) who reported that
most tropical soils are sandy in nature which is
associated with the nature of the parent materials
(coastal plain sand) and is typical of the soils of the
southeastern Nigeria.
The chemical properties of the soils at the study sites
(table 2) showed that the soil pH was very strongly
acidic with mean value of 4.89 at both sites may be
attributed to severe weathering and leaching resulting
with loss of exchangeable basis. The results (table 2)
also shows that organic carbon (O.C) contents ranged
from 0.71 g/kg in Umuezukwe to 2.52 g/kg in
Umuome with a mean value 1.12 g/kg. These values
fell within the “low” category (Esu, 1991) of fertility
classes. This suggests that the soils are prone to
leaching of nutrient. This opinion is in agreement with
the observations of Yadav and Malason, (2007) for
tropical soils generally. The low organic carbon
content of the soils is characteristics of the humid
tropical soils due to rapid decomposition and
mineralization of organic matter and to poor
management such as burning of crop residues by
farmers. Yadav and Malason, (2007).
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The content of available Zn in the locations ranged
from 2.98 mg/kg in Ubahaeze to 8.21 mg/kg in
Umuezukwe respectively with a mean value of 5.48
mg/kg (Table 2). Based on the scale of critical limits
by Esu (1991), all the soils fell in the category of
“high”. This shows that plant will have a good zinc
“store”. This result agrees with the reports of Fagbami
(1997), of extractable zinc values of 0.23-6.25 mg/kg.
Anonymous (2000) observed a range of 4.13 – 11.88
mg/kg, with a mean of 5.1 mg/kg. The above values
are above critical range.
Copper (Cu) contents of the studied soils were rated
“medium” in all the locations and ranged from 0.41
mg/kg, Umuagongbogo, to 1.06 mg/kg at Umuezike
with a mean value of 0.76 mg/kg in the studied
locations. Based on Esu (1991), nutrients fertility
ratings, the values fell within the “medium” categories.
Copper content was highest in Umuezike with a value
of 1.00 mg/kg while the least was in Umuagongbogo
of 0.41 mg/kg. The higher copper content in Umuezike
may be attributed to anthropogenic sources and higher
organic matter content which has been reported to
increase copper content in soils by Brady and Weil,
(2002). The copper content values confirm the findings
of Sillanapaa (1982) that most soils in the tropical
region of Nigeria have normal copper range. Thus, it
could be predicted that deficiency of Cu would not
occur in these soils in the nearest future. Lombin
(1983) had earlier reported that the contents of
available Cu in soils of Nigeria are adequate and poses
no fertility problem.
The results (Table 2) revealed that the soils are rich in
available Fe, varying from 8.80 mg/kg in
Umuagongbogo to 18.75 mg/kg in Ozuakoli with a
mean of 13.08. The values fall within the „High‟
category of Esu (1991) scale of micronutrients fertility
rating. The high Fe contents in soil (above the critical
limits of 2.5 mg/kg crop production) means that Fe
deficiency is not likely for crops grown on these soils.
This is so when viewed against the backdrop of report
of Mengel and Geurtzen (1986) that Fe deficiency is
very unlikely in acid soils as it is known to be soluble
under relatively acid and reducing
conditions
(Chestworth, 1991). Hundal et al., (2006) however
emphasized that higher iron content were obtained in
the soils of the coastal plains with high variation
ranging from 1.52 to 1.78 mg/kg. Similarly, Havlin et
al., (2003) revealed that concentration of iron in the
lithosphere vary widely from 0.7 – 55% mostly in
primary minerals, clays, oxides and hydroxides.
Therefore, the soils were sufficiently supplied with
iron with very little chances of deficiency.
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Table 1: Physical Properties of the Soils of the Selected Sites
Location
Sand
Silt
Clay
(g/kg)
(g/kg)
(g/kg)
Umuagongbogo
81.19
8.00
10.80
Umuagondidia
78.00
11.13
10.57
Ozuome
83.20
9.80
7.00
Ozuoakoli
80.53
9.53
9.93
Isiokpo
83.53
6.13
10.33
Obodo Ukwu
78.51
7.90
13.47
Uzii
79.07
8.03
16.23
Osina
79.06
8.20
12.73
Mean
80.39
8.59
11.38

Table 2: Chemical Properties of the Selected Sites
Location
pH
O.C
(g/kg)
Umuagongbogo
4.97
1.15

Textural class
SL
LS
SL
SL
LS
SL
SL
SL

Zn
(mg/kg)
5.18

Cu
(mg/kg)
0.41

Fe
(mg/kg)
8.80

Umuagondida

4.97

0.73

6.69

0.55

15.33

Umuome

5.10

2.52

4.06

0.74

14.12

Ozuakoli

4.73

0.83

6.33

0.71

18.75

Isiokpo

4.77

0.71

8.21

0.99

10.72

Obodo Ukwu

4.83

0.74

2.98

0.96

15.33

Uzii

4.83

1.06

5.41

0.69

9.95

Osina

4.97

1.18

5.01

1.06

11.81

Mean
OC

4.89

1.12

5.48

0.76

13.08

= Organic carbon, Zn = Zinc, Cu = Copper, Fe= iron

CONCLUSION AND RECOMMENDATIONS
The results revealed that the soils were sandy to loamy
in texture, highly acidic and low in organic carbon.
Copper was found to be in the medium category. The
soils contained Zn and Fe above the critical limits for
crop production and categorized as “high”. It further
shows that cationic micronutrients were well supplied
in the soils of the area and that deficiencies of the
elements were unlikely in the foreseeable future.
Based on the observations, it is suggested that the
incorporation of organic matter be encouraged to
further improve the overall fertility of the soil.
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