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ABSTRACT

The morphological parameters of seven trees of Actinodaphne hookeri Meisn. (Hindi: ‘Pisa’) were subjected
to quantitative analysis in the present study by the means of eight observable morphological characters viz.
length of leaf, width of leaf’s base, width of leaf’s middle part, width of leaf’s apex, length of petiole,
number of lateral veins present in a leaf, length of the branch and number of leaves present on each branch.
The cluster analysis obtained the formation of six nodes with the least Sokal’s coefficient of taxonomic
distance being found between trees termed as F and G with formation of three prominent groups. The
factor loadings of Principal Component Analysis (PCA) and PCA scatter plot was achieved with the aid of
Eigen values which establish that first two axes are helping in the grouping of the similar trees and delimiting
the group of quantitatively similar trees from dissimilar trees. The current study is found to have a relatively
low variation in Sokal’s coefficient of taxonomic distance ranging from 0.02375 to 0.2425 which helps in
grouping and segregating the trees accordingly. It shows the importance of leaf biological scaling by
considering heterogeneity for determining intraspecific morphological variations, providing and
documenting effectiveness of Sokal’s coefficient of taxonomic distance for the first time in the realm of
botanical taxonomy.
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Introduction

Actinodaphne hookeri Meisn., from family Lauraceae,
locally known as ‘Pisa’ (Hindi: to ground), is a me-
dium sized tree which is an endemic tree species
(Zunjarrao et al., 2015) in the Western Ghats. In the
world of ever-changing methods to study taxonomy
among the plant groups, numerical taxonomy is
proving to be a best alternative to examine differ-
ences and similarities through statistical methods

(Sonibare, 2004; Mulumba and Kakudidi, 2010).
This branch of statistical taxonomy deals with
grouping by numerical methods of taxonomic units
into taxa on the basis of their character state (Sneath
and Sokal, 1973). Current study furnishes a tiered
presentation of taxa supported by the Sokal’s coef-
ficient of taxonomic distance which accounts for
Euclidean distance divided by number of characters
or variables (Rohlf and Fisher, 1968; Colwell and
Grigorova, 1987).



1776 Eco. Env. & Cons. 26 (4) : 2020

Materials and Methods

 The plants were identified by using flora (Cooke,
1967). It was conducted for a year from April 2017 to
April 2018. The seven trees of Actinodaphne hookeri
Meisn. are assigned alphabets according to their co-
ordinates of occurring in their natural habitat as A,
B, C, D, E, F and G. The measurements of morpho-
logical characters were done with the help of a line
ruler and thread. Characters like number of lateral
veins and number of leaves present on each branch
was counted and recorded carefully. The coordi-
nates (Figure 1 and Table 1) where measured with
the help of device named as Garmin GPS Etrex-20X
Receiver and then the coordinates were plotted on
to Google Earth Pro to actually locate them on the
map (Figure 2d).

The average temperature recorded during the
study period was 27.7 ºC with an average wind ve-
locity and rainfall of 11 mph and 480.08 mm respec-
tively (Gelaro et al., 2017). An average respective
intensities of light falling on them have been mea-
sured with the help of HTC LX-101A Lux meter and

calculated for a year (Figure 1 and Table 1) each
measurements of light intensity were taken weekly
throughout the period of investigation to lessen oc-
currences of human or technical errors. Cluster
analysis was performed on the basis of Farthest
Neighbour as the clustering method with Sokal’s
coefficient of taxonomic distance as the distance
matrix typeand a dendrogram was also built
(Sneath and Sokal, 1973). All the statistical evalua-
tions were conducted in the software named as
Multivariate Statistical Package v3.2 (Kovach 1999)
and STASTICA v7.1 (StatSoft Inc. 2005)

Results

The dendrogram (Fig. 2a) shows the formation of
six nodes within which the closeness of the species
can be seen. The mean and standard deviation val-
ues of the tree species have been elucidated in Fig-
ure 1 (Table 2) which were considered for statistical
analysis. The F and G forms the first group which
shows the least value of Sokal’s coefficient of taxo-
nomic distance with each other. The next was be-

Fig. 1. Summarisation of all the tables derived from the studied data
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tween trees A and E forms the next node and the
second group. The Principal Components Analysis
scatter plot (Fig. 2c) shows grouping among the
similar species. The first two axes from the PCA are
aptly significant due to the support of scree plot
(Figure 2b) which shows that the first two axes have
Eigen values more than 1, presenting the positive
efficacy of current study.

Discussion

The Principal Components Analysis factor loading
(Table 6) of all the morphological characters dis-
plays that length of leaf, width of apex, width of
middle part of leaf and width of leaf’s base has a
considerably higher loading in the axes which turns
out to be indispensable characters in the separation
of the trees studied. This trend in the current study
suggest that foliar characters are crucial factors in
the study of intraspecific isolation of species. The
average light intensities falling on them plays a dis-
tinguished role in intra-segregation of species [Fig-
ure 1 (Table 3)]. Larger foliar dimensions of A, E, F
and G accounts to the fact that availability of sun-
light plays a significant role in enlargement of the
Specific Leaf Area (SLA). In this study, there was a

positive association between length of the petiole
and leaf dimensions viz. width of base, width of
middle part of leaf and width of apex due to the fact
that variations in petiole length was directly propor-
tional to the variations in leaf size. The leaveswith
longer petioles will allow the leaf to maximize its
curvature for exposing its photosynthetic area to the
light (Pickup et al., 2005). The increase in number of
leaf veins have a vital insinuations for working of
normal leaf physiological activity with usual hy-
draulic and light-utilization efficiency under low
sunlight conditions (Niinemets et al., 2007). How-
ever, variations in the leaves may occur due to com-
binations of genetic mechanisms with biotic as well
as non-biotic factors (Gbile, 1976; Nwachukwu and
Mbagwu, 2006).

Results of our study shows light intensity regu-
lated leaf morphological changes in same species.
We need to collate even more data regarding organ
morphologicalchanges due to both light and soil
heterogeneity from possibly every plant species,
only after doing so we can come to a concrete un-
derstanding for the debatable light-influenced
changes hypothesis. However, with the limitations
of numerical taxonomic practices (as in all different
kinds of taxonomic practices), an individual must

Fig. 2. Summarisation of all the figures (a-c) and depicting the area of study (d)
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not be directed to presume that “numerical tax-
onomy is an excursion to futility” as debated by
Ross (1964).
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