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Abstract

The genus Garcinia Linnaeus of Clusiaceae is pantropic and comprises of over 350 species. The genus is native to South
Asia. Out of the estimated 350 species worldwide, in India, Maheswhari (1964) reported 15 species from North-East India.
Kanjilal et al., (1934) reported 9 species from erstwhile Assam. However Begum et al., (2013) added one more species of
Garcinia i.e. Garcinia dulcis in the list of species of Garcinia of Assam. The present study focuses on the foliar epidermal
features and petiole anatomy of Garcinia dulcis since the micromorphological attributes are widely used along with

macromorphological features to identify different species.
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Introduction

The genus Garcinia Linnaeus of Clusiaceae is
pantropic and comprises of over 350 species of evergreen,
lactiferous, dioecious trees and shrubs of the moist,
lowland tropical forests (Stevens 2007; Sweeney 2008).
The genus is native to South Asia starting from southern
parts of the Thailand and Peninsular Malaysia to Indonesia
but distributed throughout South East Asian region (Singh
1993; Mabberley 2005). Out of the estimated 350 species
worldwide, in India, Anderson (1874) reported 30 species
in Flora of British India. Out of the 35 species reported
by Maheswhari (1964), 15 species are from North-East
India. Kanjilal et al., (1934) reported 9 species from
erstwhile Assam. However Begum et al (2013) added
one more species of Garcinia i.e. Garcinia dulcis in
the list of species of Garcinia of Assam. The species
was collected from Jokai Reserve Forest, Dibrugarh
district, Assam, India. This species is a new record for
its distribution in Assam as well as in North East India.
However, scrutiny of literatures revealed that the species
has neither been reported nor been collected from
mainland of India; it has only been reported from the
tropical forests of South Andaman and Nicobar islands.

The present study is carried out to explore the foliar
epidermal features and petiole anatomy of Garcinia
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dulcis. Howard (1962) considered that the vascular
bundle of the petiole is significant in the identification of
vascular plant species. Metcalfe and Chalk (1950) and
Schofield (1968) emphasized that the vascular pattern of
the petiole is very helpful in identification of species within
Clusiaceae and they identified six distinct types of vascular
structures. It has been found that the morphological studies
along with anatomical features are important for solving
taxonomic and evolutionary issues as well as establishing
the relationships among Garcinia species (Pathirana and
Herat 2004).

Taxonomy of G. dulcis: Tree 20 m tall, 40 cm in
diameter. Wood light yellow with some red marks exuding
scanty cream coloured latex which later turns yellow.
Leaves 10.6 — 30 cm x 4.3 - 13.3 cm, elliptic, obovate,
oblong-lanceolate and broadly lanceolate with acute or
obtuse apex and obtuse base, shiny, dark green above
and light green underneath, coriaceous; petiole 1.7 — 3
cm long, robust. Female flowers 2.6 — 3.7 cm long (with
pedicel); sepals 5 or 6, unequal, quincuncial; petals 5 or
6, free, quincuncial, greenish white,; staminodes few,
distributed in 5 fascicles, free or connate at base;
truncated porous yellow nectar glands of about 2.5 mm
long alternate with the staminode round the base of ovary;
ovary globose, smooth, green, 5-celled, one ovule in each;
stigma 5-lobed, white, peltate, droop downside, 0.4 mm
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in diameter. Mature 3.4 — 5.3 cm x 3.2 - 5.1 c¢m, globose Materials and Methods
tg oval with straight or oblique pointed apex, yellow when Both the fresh and preserved leaf samples in 4%
ripe, pulp yellow, seed 1-3. Formaldehyde were used to study the foliar epidermal
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PLATE 1. Garcinia dulcis (Roxbuigh) Kwz : A a tree; B. bark, C. mflorescence; D.
tlowerin lateral view, E. petals; F. fiuits on a tree; G. mature truits




Epidermal features and Petiole anatomy of leaf of Garcinia dulcis (Roxburgh) Kurz

G

PLATE 2: G. dnleis: Fig. A-H, A Stomata o lower surtace in 40X; B-C. Stomata of lower
kurface n 100 X; D. Lower coastal area; E & E Upper epidermal cell in 40X and 1003
esp.., . Presence of clustered aystal in upper surtace; H. Upper coastal area.
Abbreviations: An.- Anomocytic; He.- Hemiparacytic; Cl. C.- Clusgtered erystal.
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] sections were made and permanent slides
were prepared by following the methods
suggested by Radford et al. (1974) and
Gerlach (1977). The sections were
stained with safranin and fast green and
subsequently dehydrated through an
ethanol gradient (70% to 100%). The
sections were then treated with xylol and
mounted on slides using DPX. The slides
were then studied under Leica
microscope using 40X, 100X and 200X
magnifications and photographs were
taken.

Results and Discussion

The outline of petiole is blunt at the
adaxial side with no lateral outgrowth and
convex at the abaxial side. The epidermis
is uniseriate. Cortex is made up of 2-3
layered polygonal collenchymas cells and
13-14 layered isodiametric parenchyma
cells. The vascular bundle is arc shaped
with two distal ends incurved which in
turn emerges outside just like two
protuberances. The entire vascular
bundle is well surrounded by 4 - 6 layered
bundle sheaths. Secretory canals are not
observed.

Leaves hypostomatic, the stomata
are confined only to the abaxial surface
of leaf; they are hemiparacytic and
anomocytic. However the most common
H type of stomata in Garcinia is paracytic
(Pathirana and Heart, 2004). The
stomata are surrounded by 1 - 8
subsidiary cells; stomatal size: 13.8u x
15.0y; stomatal frequency: 98.3 mm?and

and anatomical features of petiole. The protocol suggested
by Radford et al., (1974) was used with slight
modification for separating epidermal layer from the leaf
blade. The leaves were placed in fresh 5% NaOH
(Sodium hydroxide) solution, which was replaced daily
or at the interval of two days for 10-15 days. Leaves
were then washed properly with water and dipped in 3%
H,O, (Hydrogen peroxide) solution for 12 hours. When
the epidermal layers got completely separate from the
rest of the tissues, the separated layer was then taken
out with the help of forcep. The epidermal layer was
then stained with 1% safranin and mounted in glycerine
and sealed with DPX. To make the slide of petiole, thin

stomatal index: 36.65. On the abaxial

surface intercoastal epidermal cells are irregular with
highly sinuous anticlinal wall, a few cells are polygonal
with straight anticlinal wall. Coastal cells are polygonal
with straight anticlinal wall, 10 - 15 layered in both
surfaces. On the adaxial surface intercoastal epidermal
cells polygonal with straight anticlinal wall. Clustered
crystal of calcium oxalate is present in between the
epidermal cells in the adaxial surface. Some rudimentary
inward projection like structure arises from the wall of
epidermal cell of both the surfaces. Contiguous stomata
present.
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PLATE 3 : G dulcis. Fig. A-D. T. S. of petiole showing vascular bundle (A, B & C-
100X D-200X). Abbreviation : Col — Collenchyma ; Bs — Bundle sheath; Ph — Phloem; Xy —
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Conclusion

The present study reveals that the foliar epidermal
features and petiole anatomy along with morphological
attributes facilitates to delimit the taxa in the genus
Garcinia. In this study, it has been found that the vascular
bundle of G dulcis is arc shaped with two distal ends
incurved which in turn emerges outside just like two
protuberances and it is a very peculiar type which is not
observed in the species of Garcinia of Assam. In case
of stomata it is hemiparacytic and anomocytic. However
the most common type of stomata in the genus Garcinia
is paracytic (Pathirana and Heart, 2004).
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