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Available Micronutrient Status of the Coconut-tract of
Kasaragod District, Kerala

Large stretches of soil in Kerala
state are acidic (Mandal, Sinha and Sinha,
1975) and highly leached acid soil of
the humid tropical regions are known
to be deficient in micronutrients such
as Zn, Mo and B (Aubert and Pinta,
1977). Deficiencies of some or all of
these micronutrients are commonly
encountered in plantation crops such as
cocoa and cashew grown in these soils
(Chandra Mohanan et al., 1981; Subbaiah
Manikandan and Joshi - unpublished).
Simulated leaching studies in a red
sandy loam soil revealed a heavy.
secondary loss of Cu, Zn and Mn owing
to application of N, P and K fertilizers
(Anonymous, 1985). Studies on phos-
phorus nutrition of coconut in a red
sandy loam soil have shown that
phosphorus can be omitted (Hameed Khan
et al,, 1983) from the fertilizer schedule
for ‘adult coconut palms for a conti-
nuous period of seven years where the
available P status of the 25-50 cm in
the coconut basin is adequate. Dispen-
sing of superphosphate application,
which is a good carrier of micro-
nutrients, on one hand coupled with
the heavy leaching of micronutrients
on the other (annual rainfall being
3250 mm) is likely to make these soils

deficient in micronutrients in course of
time. Considering the above, a survey
was undertaken during May 1984 to
assess the micronutrient status of soils
of Kasaragod District, Kerala. The
present communication deals with the
results of this survey.

The Kasaragod district has an area
of 1961.3 sq. km with a coastal line
running up to 6o km in length. Laterite
and coastal sands are two major soil
groups on which coconut is extensively
grown in this area. Fifteen locations
each for laterite and coastal sandy soils
were selected, representing the area of
the district. ~ Soil samples were collected
from coconut gardens at three locations
around the palm at 1.2 m away from
the bole from three depths, viz., 0-25,
25-50 and 50-100 cm each and pooled
to get a single sample for each depth.
Samples (2 mm fraction) were analysed
for pH and organic carbon by standard
methods (Jackson, 1967). = Available
Cu, Zn, Mn and Fe were extracted with
DTPA following Lindsay and Norvel
(1969). Leaf samples taken from 14th
frond (Prevot and Bachy, 1962) of each
palm were washed with o.1 per cent
teepol solution, tap water and then
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distilled water, and dried at 651.5°C
for 48 hours in a forced air oven. The
leaf samples were powdered in a Wiley
mill, and digested in 1:2 perchloric-
nitric acid mixture and analysed for Cu,
Zn, Mn and Fe. The elements were
estimated by Varian Techtron Atomic
Absorption Spectrophotometer model
AA 6.

The pH of the soils ranged from
4.0to 5.6 for laterite and 4.8 to 7.2
for coastal sand. Table I shows the
range and mean of available nutrient
contents of laterite and coastal sandy
soils. Excepting Zn, the laterite soils
had higher available micronutrients
than coastal sandy soils. The lower
available micronutrient contents of
coastal sandy soils might be due to its
very low clay (< 1%) and organic matter
(0.14%) contents. As majority of
coconut roots were observed to be
below 30 cm around a palm (Kushwah
et al, 1973), the available nutrients
present in 25-go cm layer are expected
to be taken up more by coconut. Hence
the nutrient content of this layer is
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considered for assessing the deficiency/
sufficiency levels of these soils.

The average content of Cu in
laterite soils was 0.84 ppm, the range
being 0.48 to 1.63 ppm. For coastal
sand the mean value for available Cu
was 0.34 ppm and the values ranged
from o.17 to o0.76 ppm. Considering
0.4 ppm DTPA extractable Cu as the
critical limit (Anonymous, 1976), the
laterite soils were found to be adequate
in their Cu content whereas 85 per cent
of coastal sandy soils were deficient.

The available Zn content of
laterite soils was o.40 ppm (range :
0.13-0.80 ppm) whereas for coastal
sandy soils it was 0.48 ppm (range:
0.13—-1.25 ppm). Judging from the
critical level of o.5 ppm Zn suggested
by Follet and Lindsay (1970), 64.3 per
cent of laterite soils and 66.7 per cent
of coastal sandy soils were found to
be deficient.

The available iron content of both
laterite soils (range: 11. 7-111. 3 ppm;

Table I. Available micronutrient status (20-25 cm) of soils of Kasaragod District
Micronutrients
Soil
Cu Zn Fe Mn
Laterite
Range (ppm) 0.48-1.63 0.13-0.80 11.7-111.3 2.32-585.1
Mean (ppm) 0.84 0.40 39.2 18.5
Deficient (%) 0.0 64.3 0.0 14.3
(T.1)* (78.6) (0.0) (14.3)
Coastal sand
Range (ppm) 0.17-0.76 0.13-1.28 8.3-35.5 0.32-2.42
Mean (ppm) 0.34 0.48 17.1 1.07
Deficient (%) 80.0 66.7 0.0 100.0
(86.7) (80.0) (0.0) (100.0)

* Figures in parentheses represent per cent soils showing deficiency when available nutrient of

25-100 cm is considered
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Table II. Leaf nutrient content of coconut (Frond 14)
Micronutrients
Soil
Cu Zn Fe Mn

Laterite

Range (ppm) 4.8-13.0 12.2-47.6 101.3-240.5 187.9-877.3

Mean (ppm) 7.0 22.1 130.8 320.4

Deficient (%) 20.0 13.3 0.0 0.0
Coastal sand

Range (ppm) 1.7-13.1 7.1-30.7 107.6-746.8 §3.2-264.7

Mean (ppm) 7.1 19.4 209.7 136.4

Deficient (%) 20.0 20.0 0.0 13.3
mean — 39. 2 ppm) and coastal sandy DTPA extractable micronutrients are

soils (range: 8.3-35.5 ppm; mean-
17.1 ppm) were found to be sufficient
based on the suggested critical level of
4.5 ppm (Lindsay and Norvel, 1978).

Considering 4.7 ppm of DTPA
extractable Mn as the critical limit
(Anonymous, 1976), only 14.3 per cent
of laterite soils (with a mean value of
18.5 ppm) showed deficiency range
whereas all the samples from coastal
sandy soils (with a mean value of
1.07 ppm) were found to be deficient.

On the other hand, the leaf analysis
(Table II) showed only 20 per cent of
the Ralms to be deficient in Cu for both
laterite and coastal sandy soils; 13.3
and 20 per cent for Zn in laterite and
coastal sandy soils respectively. While
13.3 'per cent of palms growing in
coastal sandy soils had Mn content in
the deficiency range, no deficiency was
observed in palms growing in laterite
soils.

Several factors affect the availability
and extractability of nutrients from the
soil, and also the plant uptake. Accor-
ding to Lindsay and Norvel (1969 a),

considered available as it extracts mainly
water soluble, exchangeable, adsorbed,
and chelated or complex forms. A deep
rooted perennial crop like coconut
might be mining its nutrients from
different layers of the soil; also from
different forms of nutrient, some of
which might not have been extracted by
DTPA. This is more so for a nutrient
like Mn, the forms of which are more
redox dependent (Lindsay and Norvel,
1978; Norvel and Lindsay, 1972).
This is corroborated by the studies of
Shuman and Anderson (1974) wherein
the best measure of plant available Mn
was obtained with DTPA for soils of
pH 5.8 and 6.8 while for soils with pH
4.8 water extraction gave the best results.
Again, deficiency levels in soils were
assessed by taking the nutrient contents
of 25-50 and 25-100 cm layers;
however, mining from the top layers,
which contain higher quantities of
nutrients, cannot be ruled out. Asa
result, soil analysis could have given an
over-estimate of deficiency levels.

On the other hand, the lower
percentage of deficiency indicated by
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leaf analysis in comparison to that of
soil can be attributed to the following :
i) the critical limits of micronutrients
in the 14th leaf (Cu- 5to7 ppm;
Zn- 15 ppm; Fe-g5o ppm and Mn-60
ppm), suggested by Manciot, Ollagnier
and Ochs, (1979) are only the proposed
values and the critical levels have so
far not been established experimentally.
The critical nutrient levels themselves
are dependent on a number of envi-
ronmental and plant characters, and
they do not reflect the nutrient supplying
capacity of the soil (Nair, 1979);
ii) though a crop responds by yielding
more following the application of one
or more nutrients, upon chemical
analysis the average concentration of
that particular nutrient in some or all
plant tissue is actually lower than that
in the control plant (Jarrel and Beverly,
1981). Hence it is likely that the palms
growing under nutrient stress conditions
show higher nutrient content due, to
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“concentration effect” (Jarrel and Beverly,
1981), as it possesses a smaller
canopy /lesser biomass and conse-
quently mislead in judging deficient
palm / palms under deficient range as
per the suggested critical levels of leaf
nutrient content.

Notwithstanding the variability in
the pattern of deficiency, as indicated by
soil and leaf analysis data, the results
of the present study point out that
there is a prevalence of deficiency of
Cu, Zn and Mn in coconut and coconut
growing soils of Kasaragod District;
the coastal sandy soils being more defi-
cient than laterite soils with respect to
Cu, Zn and Mn.
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