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Present study was conducted out during 2015-2016 in Rewa district of Fiji to evaluate
available micronutrient (Fe, Cu, Mn and Zn) status and their relationship with the soil
properties. Fifty seven sites were selected for soil sampling. The available micronutrient
(DTPA extractable) viz., Fe, Mn, Cu and Zn were analyzed using atomic absorption
spectrophotometer. The analyzed data revealed that available micronutrients iron (Fe),
manganese (Mn) and copper (Cu) were found to be sufficient in most of the soil samples,
whereas, available zinc (Zn) was found to be deficient in most of the analyzed samples.
Further, availability of Mn, Cu and Zn was found positively correlated with pH of the soils
whereas Fe correlated negatively with pH of the soil samples. Available Mn and Cu were
found positively correlated with EC of the soils whereas Fe and Zn correlated negatively
with EC of the soil samples. Available Fe, Mn, Cu and Zn were found positively correlated
with OC of the soils. Findings indicated that soil pH and organic carbon are the main soil
characteristics which control the availability of these micronutrients.

Introduction
Soil fertility, an important factor determining
the growth of plants is determined by the
presence or absence of plant nutrients.
Nutrients which are required in minute
quantities for plant growth are referred as
micronutrients.
Important
role
of
micronutrients in maintaining soil health and
enhancing crop yields is recognized all over
the world. Deficiency of micro nutrients has
become major constraint to agricultural

productivity, stability and sustainability of
soils (Bell and Dell, 2008). Although these are
required in minute quantities but have
significant importance as macronutrients have
and play a vital role in the growth and
development of plants.
Most of the micronutrients are associated with
the enzymatic system of plants and if deficient
subnormal growth of plant results which
sometime leads to complete failure of crop
plants. Flowering and fruiting does not take
place in severe deficiency of micronutrients.

2808

Int.J.Curr.Microbiol.App.Sci (2018) 7(1): 2808-2812

The availability of micronutrients is
particularly sensitive to changes in soil
environment and affected by organic matter,
soil pH and EC. There is also correlation
among the micronutrients contents and abovementioned factors.

acidic in nature and pH varies from 5.1 - 6.6
with low to medium organic carbon and low
electrical conductivity (0.01 - 0.08d Sm-1)
(Bell et al., 1988).

With the increased understanding of soils and
their quality attributes concept of soil health
and quality is consistently evolving. The soil
quality is managed by physical, chemical and
biological components of a soil and their
interaction (Papendick and Parr, 1992).

Fifty seven farmer fields were selected for soil
sampling. Representative soil samples were
collected considering the heterogeneity of
soils by keeping in view the variation in soil
type, slope and land use to determine chemical
properties and nutrient status. Collected soil
samples were filled in labeled zip-lock plastic
bags. Soil samples were sent to Fiji
Agricultural Chemistry Laboratory for
analysis. Samples were air dried and carefully
sieved with 2 mm diameter mesh.

Plant available micronutrients are affected by
presence of macronutrients due to either
negative or positive interactions (Fageria,
2001). Indiscriminate uses of macro nutrients
may affect uptake of micro nutrients (Dadhich
and Somani, 2007).
Soil properties are sensitive to changes in the
management and can be used as indicators to
measure soil quality (Andrew et al.,
2004).Continuous cropping, soils under
particular farming may affect soil properties
which may modify DTPA extractable
micronutrients and their availability to plants.
Keeping in view the above facts this research
was conducted to study the micronutrients
level in relation to other soil properties of the
studied area.
Materials and Methods

Soil sampling and analysis

Soil samples were analyzed for pH and EC
using EUT tech pH meter and EC 300,
respectively. The available micronutrients Fe,
Mn, Cu and Zn of soil samples were extracted
with a DTPA solution (Lindsay and Norvell,
1978). The concentration of micronutrients in
the extract was determined using atomic
absorption spectrophotometer (AAS).
Statistical analysis
The relationship between different soil
physicochemical properties and available
micronutrients were determined using
statistical software SPSS to calculate
correlation coefficient.

Location
Results and Discussion
The study was carried out during 2015-2016
in Rewa district of Fiji. The geographical
reference of the study area are 18° 05' 00" S,
178° 20' 00" E and elevation ranges from 6 to
23 m above mean sea level. The climate
condition of the study site is characterized by
wet and dry periods with most rains falling
during rainy season from November to April.
Average annual rainfall over the area is about
2,500-3,000 mm (Fiji Met, 2013).Soils are

Textural class of soils of study area was sandy
clay loam and clay loam Soil Taxonomy
(1975).The soil pH varied among various sites
from 4.9 to 7.0. The soils of the study area are
acidic in nature with the mean pH of 5.9
(Table 1) which falls under moderately acidic
rating of soil pH (5.6-6.0) (Bruce and
Raymond, 1982). Low values of pH are due to
acidic parent material, continuous rainfall that
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leaches most of bases throughout the year,
decomposition of organic matter further
decrease the soil pH (Miyauchi and Hayashi,
1985).
Electrical conductivity (EC) of the soils varied
from 0.02-0.70 dSm-1with a mean value 0.10
dSm-1. On the basis of limits suggested by
Muhr et al., (1965) for judging soil salt
problems, all samples were found normal (EC
<1.0 dSm-1).
This normal electrical conductivity may be
ascribed as lower base concentration and
leaching of salts from the soils. Organic
carbon (OC) values of the soils varied from
0.8 to 4.3 % with the mean value of 2.1%. 96
percent soil samples recorded organic carbon
below the range (4-10%) and found deficient

Sl.
No.
1.
2.
3.
4.

Sl.
No.
1.
2.
3.
4.

(Table 1). The range and mean values of
analyzed soil samples given in Table 1. On the
basis of critical limit suggested by Lindsay
and Norvell (1978) of DTPA extractable Iron
(Fe), 94.7 per cent soil samples were found
sufficient and 3.5 per cent soil samples were
recorded as deficient (Fig. 1). The content of
DTPA extractable Fe varied from 3-153 mg
kg-1 with an average value of 26.25 mg kg-1.
The DTPA extractable Manganese (Mn) in the
soil samples varied from 1 to 48 mg kg-1 with
the mean value of 13.14 mg kg-1 (Table 1).
Based on the critical limit suggested by Sakal
et al., (1985), 91 per cent soil samples were
found sufficient and 5 per cent soil samples
were found to be deficient in available Mn
(Fig. 1).

Table.1 The average range of micronutrients of soils
Micronutrient
Micronutrient content (ppm)
Minimum
Maximum
Average
Iron
3
153
65.28
Manganese
1
48
13.14
Copper
0.2
7
3.13
Zinc
0.1
4.2
0.94
Table.2 Critical soil test values of DTPA extractable micronutrients
Micronutrient
Nutrients content (mg kg-1)
Low
Medium
High
Iron (Lindsay and Norvell, 1978) <4.50
4.5-9.0
>9.0
Manganese (Sakalet al., 1985)
<2.5
2.5-3.5
>3.5
Copper (Lindsay and Norvell,
<0.2
0.2-0.4
>0.4
1978)
Zinc (Takkar and Mann, 1975)
<0.6
0.6-1.2
>1.2

Table.3 Correlation co-efficient values of important soil properties
Soil properties
Micronutrients
Fe
Mn
Cu
-0.101
0.153
0.302*
Soil pH
-0.141
-0.003
0.275
Electrical conductivity
0.016
0.142
0.335
Organic carbon
* indicate significance of value at P=0.05
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Fig.1 Micro nutrients status of soils based on their critical range

The DTPA extractable Copper (Cu) content
of the soil samples varied from 0.2-7.0mg kg1
with mean value of 3.13mg kg-1 (Table 1).
Based on the critical limit suggested by
Lindsay and Norvell (1978), 89 per cent soil
samples were found sufficient and 4 per cent
soil samples were found to be deficient in
available Cu (Fig. 1).
The DTPA extractable Zinc (Zn) in the soil
samples varied from 0.1-4.2mg kg-1 with
mean value of 0.94mg kg-1 (Table 1). On the
basis of critical limit suggested by Takkar and
Mann, (1975) 58 per cent samples were
deficient in DTPA extractable Zn (Fig. 1) that
require Zn application for optimum
production and to get full benefit of applied
NPK fertilizers in the studied area, 23 per cent
samples were marginal and 19 per cent of the
samples were sufficient in Zn availability.
All the investigated micronutrients are
influenced by the soil environment (Lindsay
and Norvell, 1978). Soil pH has been
comprehensively identified as the single most
important soil factor controlling the
availability of micronutrients in soil.

The correlation coefficient between available
micronutrients shown in Table 3.Availability
of Mn, Cu and Zn was found positively
correlated (r=0.153, r=0.302*, r=0.097) with
pH of the soils whereas Fe correlated
negatively (r=-0.101) with pH of the soil
samples. Available Cu was found positively
correlated (r=0.275) with EC of the soils
whereas Fe, Mn and Zn correlated negatively
(r=-0.141, r=-003 r=-0.013) with EC of the
soil samples. Availability of Fe, Mn, Cu and
Zn was found positively correlated (r=0.016,
r=0.141, r=0.335*, r=0.072) with OC of the
soils (Table 3).
The
study
revealed
that
available
micronutrients iron (Fe), manganese (Mn) and
copper (Cu) were found to be sufficient in
most of the soil samples, whereas, available
zinc (Zn) was found to be deficient in most of
the analyzed samples.
Further, availability of Mn, Cu and Zn was
found positively correlated with pH of the
soils whereas Fe correlated negatively with
pH of the soil samples. Available Mn and Cu
were found positively correlated with EC of
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the soils whereas Fe and Zn correlated
negatively with EC of the soil samples.
Available Fe, Mn, Cu and Zn was found
positively correlated with OC of the soils.
Findings indicated that soil pH and organic
carbon are the main soil characteristics which
control
the
availability
of
these
micronutrients.
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