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Standardization of leaf sampling technique for mineral composition of
coconut cv. Sakhigopal Local
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ABSTRACT

A study was undertaken to find out the index leaf position to be sampled under littoral sandy soils of Orissa for
the coconut variety ‘Sakhigopal Local’. The variations in the leaf nutrient concentrations of ten elements according
to leaf position revealed that the N, P, and K content gradually decreased as the leaf ages, while Ca and Mg content
increased as the leaf ages. The linearity for N, P, K, Mg and Fe was observed between 11" and 14" leaf positions.
Again, the linearity for Ca, Mn, Cu and Zn was observed between 14" and 16™ leaf positions. In case of sulphur,
stability was observed between 14" and 16" leaf positions.The lowest coefficient of variation for P, K, Ca, Mg and Fe
was recorded in the 14™ |eaf positions. Hence, 14™ leaf starting from the uppermost fully opened leaf could be
considered as the best leaf for sampling study in littoral sand.
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INTRODUCTION

Over the past century, the focus of analytical
diagnosis has shifted from soil analysis to plant/ leaf
analysis. In general, the nutritional status of a plant is
better reflected in the mineral element content of the
leaves than in that of other plant organs. Leaf analysis
for diagnostic purpose has been particularly useful for
perennial crops which are relatively slow growing, can
provide easily defined and standard leaf material for
analysis. Nutrient content in the dry matter may differ
considerably between different leaves. Next to the
mineral nutrient supply, the physiological age of a plant
or plant part is the most important factor affecting
mineral nutrient content in the plant dry matter. The
generally accepted sampling leaf has been the 14™,
since this appears to be most sensitive (Fremond et.
al., 5). Several workers have, however, considered other
leaves as being more appropriate (Green, 9; Smith,
20). In standardizing leaf sampling for foliar diagnostic
purpose, particular attention should be paid to possible
variability in respect of different elements between the
selected leaves and provisions made for selecting a
standard leaf rank. In the present study, an attempt
was made to find out the index leaf position to be
sampled under littoral sandy soils of Orissa for the
variety ‘Sakhigopal Local'.

MATERIALS AND METHODS

The study was conducted at the Coconut Research
Station, Govt. of Orissa, Konark during 2001-2004.
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Coconut palms of uniform age (35 years) were selected
randomly for the study. The soil of the experimental
plot was very low in organic matter content and medium
in potassium and high in phosphorus content. To study
the impact of different leaf positions on the mineral
content, the leaves were selected according to
phyllotaxy of the palm. Based on the phyllotaxy of the
coconut palm, 1%, 6", 11", 16" and 21 leaf positions
were selected for the study. Leaf No. 1 is the youngest
fully expanded leaf. The horizontal section through the
crown of the tree shows that there are five whorls of
leaves, so that leaf number of an individual whorl
increases in fives; leaves 6, 11, 16 and 21 were,
therefore, in the same whorl. However, 14" leaf position
was included owing to the importance of this leaf
position with the nutrient status of the palm. The study
was analyzed following the procedure described by Lim
et al. (12) and Korikanthimath et al. (11) with befitting
statistical procedure of mean, range, coefficient of
variations. The leaf samples were collected from the
leaf rank of the coconut by cutting 4-5 leaflets from the
middle of the frond on both the sides (Chapman, 1).
The collected materials were wiped out to remove any
residual soil or dust and then oven dried at 65°C for 72
h and powdered and subjected to analysis. It is
important that neither damaged, insect-ridden, or
diseased leaflets, nor dead tissue were included while
collecting the samples. Leaf nitrogen content was
estimated by Kjeldahal method (Singh et al., 19), P by
colometric method (Jackson, 10), K by diacid digestion
method (Jackson, 10), Ca and Mg by EDTA
complexiometric method (Jackson, 10), S by following
the procedure described by Chesnin and Yein (2), and



www.IndianJournals.com
Members Copy, Not for Commercial Sale

Downloaded From IP - 14.139.158.119 on dated 25-Feb-2015

Indian Journal of Horticulture, September 2006

the micronutrients (Fe, Mn, Cu and Zn) were
determined by the procedure described by Lindsay and
Norvell (13). The N, P, K, Ca, Mg and S content were
expressed as percentage and the micronutrient
contents were detailed as ppm.

RESULTS AND DISCUSSION

The N, P and K contents of the different leaf
positions were analyzed and presented in Table 1 and
Fig. 1. The results indicated that there exists some
variation in the nitrogen concentration in different leaf
positions, whereas relatively higher concentrations
were found in younger leaves. The mean value for
nitrogen concentrations ranged from 1.124 to 1.812
per cent in 21 and 6" leaf respectively. The linearity
was observed between 11" (9.19%) and 14" leaf
(9.33%). However, the nitrogen content in the 11" leaf
had recorded the lowest coefficient of variation (9.19%).
The data exhibited consistent increase in phosphorus
content through older to younger leaves. The youngest
fully opened leaf exhibited the highest concentration
of phosphorus (0.192%) that gradually decreased to
0.162, 0.143, 0.130, 0.106, and 0.090 per cent in 6™,
111, 14%, 16" and 21% leaf positions, respectively. The
lowest coefficient of variation (6.70 per cent) for this
nutrient element was observed in the 14" |eaf. The
linearity was observed between 11" (6.80%) and 14"
(6.70%) leaf positions.

The highest concentration of potassium was noted
in the 1% leaf position which gradually decreased as
the leaves became older. The mean potassium content
in the different leaf positions ranged from 0.920 to 1.604
per centin 21t and 1% leaf, respectively. The coefficient
of variation was lowest (13.90 per cent) in the leaf
position 14" and the linearity was observed between
this leaf position and 11" leaf positions (14.04%). The
nitrogen concentration first increased from 1% leaf to
6" leaf, thereafter decreased as the leaf ages, while
the phosphorus and potassium concentration
decreased gradually from the 1%t to 21 leaf in the
experiment. This might be due to the remobilization of
these three nutrient elements to newer leaves, as all

these elements are highly mobile (Robson, 18). Similar
trend for N, P and K was also reported by Prevot and
Bachy (15), Ziller and Prevot (23), Ravi Savery et al.
(17) in coconut. Nitrogen is a structural component of
proteins, amino acids and all membranes and,
therefore, should be expected to be highest in plant
tissues with greater proportions of living cells (Clarkson
and Hanson, 3). Elements like P do not accumulate in
the mature leaves, but are transferred via the phloem
and then xylem to the growing points (Guha and
Mitchell, 8).

The Ca, Mg and S content of the leaves at different
positions were analyzed and data are presented in
Table 2 and Fig. 1. Both the concentrations of calcium
and magnesium showed an increasing trend as the
leaf ages. However, at the highest leaf position (21%)
the concentration of magnesium decreased from that
observed at 16" leaf position. The mean calcium
contentincreased from 0.167 per centin 1% leaf to 0.458
per cent in 21 leaf position. The lowest coefficient of
variation (20.76%) was observed in 14" leaf position
and the linearity was observed between 14" (20.76%)
and 16" (20.91%) leaf positions. Similarly, the
magnesium content in different leaf positions ranged
from 0.148 and 0.265 per cent in 1%t and 16" leaf
positions, respectively. The lowest coefficient of
variation (10.65%) for magnesium was also observed
in 14" leaf position and the linearity was obtained
between 14" and 11" (11.62%) leaf positions (Fig. 1).
Elements like Ca and Mg are not freely mobile in
phloem, so can not be transported but gradually
accumulate in mature leaves (Guha and Mitchell, 8).
Increase in calcium and magnesium content with leaf
age have also been reported by Prevot and Montbreton
(16) for oil palm, Prevot and Bachy (15), and Ravi
Savery etal. (17) in coconut. Coomans (4) and Manciot
et al. (14) observed that foliar content of Ca and Mg
are depressed by high K levels and Wahid et al. (22)
also demonstrated the antagonistic effect of Ca and
Mg on K of the palms when judged through foliar
analysis. The mean sulphur content of the leaves at
different positions ranged between 0.077 and 0.132

Table 1. Nutrient (N, P and K) content (%) in different leaf positions in coconut palm.

Leaf Nitrogen Phosphorus Potassium

position Range Mean CV (%) Range Mean CV (%) Range Mean CV (%)
1t 1.30-2.30 1.699 13.04 0.168-0.210  0.192 7.11 1.10-2.10 1.604 15.59
6 1.50-2.14 1.812 10.41 0.142-0.180 0.162 7.27 1.08-1.80 1.432 14.86
11 1.40-1.92 1.642 9.19 0.127-0.160  0.143 6.80 0.88-1.48 1.238 14.04
14" 1.25-1.75 1515 9.33 0.113-0.145  0.130 6.70 0.80-1.40 1.171 13.90
16t 1.10-1.60 1.356 10.37 0.088-0.125 0.106 9.01 0.68-1.36 1.079 16.83
21 0.92-1.40 1.124 10.80 0.080-0.103  0.090 6.95 0.60-1.10 0.920 16.03
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Fig.1. Mean leaf nutrient contents and coefficient of variation for different leaf positions.
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Table 2. Nutrient (Ca, Mg and S) content (%) in different leaf positions in coconut palm.

Leaf Calcium Magnesium Sulphur

position Range Mean CV (%) Range Mean CV (%) Range Mean CV (%)
1st 0.08-0.29 0.167 44.89 0.11-0.21 0.148 20.92 0.070-0.085 0.077 05.60
6t 0.10-0.36 0.202 42.44 0.17-0.26 0.201 13.79 0.085-0.105 0.096 05.57
11t 0.20-0.48 0.311 27.88 0.20-0.27 0.221 11.62 0.108-0.155 0.132 11.32
14" 0.27-0.54 0.367 20.76 0.21-0.30 0.239 10.65 0.095-0.136 0.116 10.59
16" 0.29-0.56 0.394 20.91 0.22-0.33 0.265 11.65 0.095-0.140 0.116 12.68
21 0.33-0.63 0.458 21.17 0.20-0.31 0.242 14.25 0.085-0.135 0.114 13.54

per cent in 1%t and 11" leaf positions, respectively. The
lowest coefficient of variation was observed in 6" leaf
position and the highest coefficient of variation was
obtained in 21 leaf position. The linearity for sulphur
was obtained between 1%t and 6" leaf positions.
However, the stable curve position was obtained in 14"
and 16" leaf positions that recorded same
concentration of sulphur. The calcium and magnesium
content gradually increased as the leaf ages. However,
sulphur content did not show any consistent trend with
respect to leaf positions.

The micronutrient (Fe, Mn, Cu and Zn) contents in
the leaves of the coconut palm at different leaf positions
were estimated and are presented in Table 3 and Fig.
1. The iron content has increased gradually from 1%
leaf position to 14" leaf position and decreased
thereafter up to 21 leaf position. The mean iron content
varied from 218.3 ppm in 1% leaf to 336.0 ppm in 14"
leaf position. The 16" and 21° leaf positions recorded
316.2 and 295.6 ppm iron, respectively. The coefficient
of variation for this element ranged between 17.14 and
27.36 per centin 14" and 1% leaf positions, respectively.
However, the linearity was observed between 11" and
14" |eaf positions. Manganese content in different leaf
positions ranged between 173.6 and 360.6 ppm in 1%
and 16" leaf positions, respectively. The lowest
coefficient of variation was found in the 16" leaf position
and the linearity was observed between 14" and 16"
leaf positions (Fig. 1). The mean copper content varied

from 9.00 ppm in 1stleaf to 11.60 ppm in 6% leaf position.
Similarly, the coefficient of variation ranged between
16.96 and 34.20 per cent in 1% and 16" leaf positions,
respectively. However, the linearity was observed
between 14" and 16™ leaf positions. A critical look
indicated that the zinc concentration was high at first,
then dropped and increased again in different leaf
positions. It varied from 19.40 ppm in 14" leaf position
to 53.60 ppm in the 1% leaf. The linearity for zinc was
observed between 14" and 16" leaf positions and the
lowest coefficient of variation was obtained in 16" leaf
position.

The iron and manganese concentration was
observed to increase with increase in the age of leaf
upto a certain point after which, the concentration falls.
Copper has shown an increasing trend up to 6" leaf
and decreased thereafter. The zinc content was found
to be highest at first, then dropped and increased again.
Similar trend of increasing Fe and Mn concentration in
older leaves of oil palm was reported by Southern and
Dick (21). De Silva (6 and 7) has also reported that
younger leaves for Cu and older leaves for Fe and Mn
provide information on their status in the palms. The
present study also revealed same result having lowest
coefficient of variation in older leaves for Fe and Mn
and in younger leaves for copper. The variations in the
leaf nutrient concentrations at different leaf positions
might be due to their relative exposure to light and
simultaneously its effect on photosynthesis.

Table 3. Nutrient (Fe, Mn, Cu and Zn) content (ppm) in different leaf positions in coconut palm.

Leaf Iron Manganese Copper Zinc

positon Range Mean CV (%) Range Mean CV (%) Range Mean CV (%) Range Mean CV (%)
1st 124-372 218.3 27.36 93-312 173.6 29.16 6.5-11.1 9.00 16.96 41.5-72.5 53.60 14.80
6t 194-412 278.7 20.06 142-378 233.5 24.58 7.4-16.5 11.60 19.63 36.5-67.3 42.60 15.70
11 224-452 319.1 17.96 168-498 292.2 31.22 4.3-10.7 7.40 25.55 18.2-29.5 25.10 11.52
14t 262-463 336.0 17.14 183-520 325.6 24.58 3.4-10.2 6.51 32.10 16.1-22.0 19.40 851
16t 222-434 316.2 19.17 217-610 360.6 24.55 2.1-10.0 6.21 34.20 22.3-29.0 2541 7.64
21 209-404 295.6 20.00 211-590 348.0 28.00 2.8-9.2 590 31.46 12.9-29.0 23.20 13.55
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