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Abstract: The wood anatomy of 14 species of rattans belonging to four genera (Eremospatha, Calamus,

Laccosperma, Ancistrophyllum) growing in their native rainforest habitats in Nigeria is investigated in

search of useful and stable characters for their classification. Several features in the tribal level-

arrangement of vessel elements, distribution of axial parenchyma and the presence and location of crystals-

are noted. Furthermore, there are significant ecological implications. The size of the different cells, the

diameter of the metaxylem vessel in particular, appears to be related to species habit, geography and stem

size. The small diameter and high vessel frequency in many rattans are indicative of a high conductive

efficiency. Based on these results, the implications of stem anatomy for rattan systematics and

identification are discussed.
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INTRODUCTION

Rattans are climbing palms belonging to the
Calamoideae, a large subfamily of the palm family
(Palmae or Araceae). About 600 different species of
rattan belonging to 13 genera are concentrated solely in
the Old World tropics. They are characterized by
overlapping reflexed scales on the fruit, and all are
spiny, a necessary pre-adaptation to the climbing habit

. Some species are shrubby palms of the forest[1]

undergrowth and do not climb; nevertheless,
reproductive features link them with other species that
are climbers, and they are hence included in the rattan
genera.

Of the 13 genera of rattan, four (Eremospatha,
Calamus, Laccosperma and Oncocalamus) are endemic
to Africa, particularly West Africa. Although, some of
the species within these genera are utilized locally and
form the base of a thriving cottage industry, they have
only recently begun to attract attention from
commercial concerns .[2]

Vascular features and details of vascular
architecture were described in qualitative and
quantitative terms for the first time by Tomlinson and
Fisher  and Tomlinson et al . The present study[9] [10]

extends these descriptions and further supports the
original conclusions about the special vascular
arrangement in rattans relative to other palms. In
addition, detailed information on the general wood
anatomy of the family allows comments on current
ideas about its phylogenetic affinities.

MATERIALS AND METHODS

Sources of Material: Several trips were made to
different parts of Nigeria Forest Reserves for collection
of the specimens as this enabled morphological
observation to be made in situ. Identification of the
specimens was carried out in Forestry Herbarium
Ibadan FHI and University of Ibadan Herbarium (UIH).
Voucher specimens of personal collections are
deposited in the herbarium of the Department of
Botany and Microbiology, University of Ibadan, Ibadan,
Nigeria.

Wood Anatomy: The anatomical sectioning was
carried out in the Maize Pathology Laboratory at
International Institute of Tropical Agriculture (IITA)
Ibadan, Nigeria. Fourteen wood samples were collected
from the mid region (diameter between 1-4.5 cm) of
fresh specimens. The materials were revived by boiling
in water and fixed in Formalin-Acetic-Alcohol (FAA)
for 24 hours followed by dehydration in series of
ethanol (30-95%). Infiltration was done with Paraplast
(soft wax) and tissue mat (hard wax) using Tertiary-
Butyl-Alcohol (TBA) as base for 24-48 hat 55 c.o

Infiltrated specimens were then transferred into the
embedding liquid (melted wax poured into improvised
moulds) to cast hard blocks. Trimming of the relatively
hard polymerized blocks was done with the aids of
disposable knives. Transverse sections, 8-10µm thick
were made with a rotary microtome Leica D-69097
Nussloch. Using one-way disposable knife the sections
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were transferred into drops of warm distilled water on

a clean slide on which egg adhesive had been

previously rubbed. After drying on a slide warmer-

Fisher slide warmer SE 2417, slides were transferred

into xylem for proper de-waxing. They were

subsequently rehydrated through ethanol series from 95-

30%. Staining was done with Safranin O. for 15 mins,

subsequently rinsed in distilled water and dehydrated in

ethanol series 30-95%. Slides were counterstained in

fast green for 10 sec., differentiated in xylene for 5

min, cleared in clove oil for 10 mins and mounted with

DPX  Mountant.®

Examination of prepared slides was done using

giant photomicroscope OLYMPUS BX 51 attached to

the computer. Anatomical descriptions followed the

conventions established in Tomlinson and Fisher  with[9]

little modifications.

RESULTS AND DISCUSSION

In transverse section, the stems contain various

sizes of vascular bundles with the largest in the central

region. The largest bundles usually had one wide

metaxylem vessel element, several narrow metaxylem

vessel elements and one or more protoxylem vessel

elements (Fig. 1A,C and E). The stem anatomy of the

fourteen rattan species (including the unidentified one)

was generally similar to other rattan species observed

by Weiner and Liese All the four genera (present in

Nigeria) investigated were distinctly made up of three

zones of epidermis, cortex and central cylinder. Phloem

was usually divided into two separate areas in each

bundle. Narrow bundles in the stem periphery had one

to several small metaxylem cells with two phloem

areas.

The  epidermis of Oncocalamus macrospathus

(Fig. 1) composed of one layer with rectangular cells

thickened outer or lateral wall. It also showed a clear

border of cortex which is characterized by numerous

vascular system with one metaxylem and three

protoxylem vessels. Ground parenchyma cells of

various shapes arranged in slabstone-like interspersed

with dark inclusions (Fig. 1) were found in the

longitudinal section of O. macrospathus (Fig. 1).

Vascular  bundles  of  Oncocalamus macrospathus

(Fig. 1), O. wrightianus (Fig. 1), O. manni, O.

acanthocuenis (Fig. 5), are characterized by single

large metaxylem vessel, two phloem fields of 4-5 sieve

tubes embedded in a net-like ground tissue.

However, the longitudinal sections of O.

wrightianus and O. acanthocuenis showed ground

tissues consisting of thick-walled, polygonal and square

vertically elongated idioblasts. The vascular bundles of

Laccosperma secundiflorum  (Fig. 1C) and L .opacum

(Fig. 3A) showed a pair of large metaxylem vessels, 3-

5 protoxylem, phloem field and 8-10 rows of epidermal

cells while the cross section of L. leave (Fig. 3E)

showed square epidermal cells, single large metaxylem

vessel, 3-5 protoxylem vessel and phloem field

embedded in pebble-like ground tissue. The

longitudinal section of L. secundiflorum  revealed

parenchyma cells arranged in block-like structure, while

that of L. opacum (Fig. 3B) showed ground tissue

parenchyma arrange like coins in a pile (Fig. 3D) also

reveal block-like parenchyma cells.

The cross section of Ancistrophyllum spp (Figure

2A) showed a single layer of epidermal cells. Each

vascular bundle is surrounding by bead-like

parenchyma cells. Its longitudinal section consists

varying thin-walled polygonal and rectangular

parenchyma cells. Epidermal cells are rectangular in

Eremospatha macrocarpa (Fig. 2F) and E. hookeri

(Fig. 5A) but square in E. wendladiana (Fig. 4E). The

vascular bundles have one metaxylem vessel and one

phloem field consisting of a cluster of 4 to 6 sieve

tubes in both Figure 2F and Figure 5A while (Fig. 4E)

is characterized with 2 metaxylem vessels. The

longitudinal cell, while that of (Fig. 5A) showed

parenchyma cells arranged like coins in a pile.

Unknown spp. (Fig. 2E) revealed 3 distinct metaxylem

vessels, 2 protoxylem vessels and phloem field. Its

longitudinal section with ground tissues arranged like

coin in a pile.

Cross section of Calamus pilosellus (Fig. 4A) and

C. deerratus (Fig. 4D) showed rectangular epidermal

cells, a vascular bundle that consists of one large

metaxylem vessel and phloem fields consisting of two

strands of sieve tube. The ground tissues correspond to

“net-like” type in transverse section and in longitudinal

section like pebble-type. Unlike Calamus deerratus

(Fig. 4D), C. pilosellus (Fig. 4B) parenchyma cells are

interspersed by some dark inclusions (idioblasts).

Discussion: The general structure of stem anatomy is

similar in all species. One large metaxylem vessel is

predominant in the stem of all species of Oncocalamus

and Calamus. In contrast, the vascular bundles of

Eremospatha consists of one or two metaxylem vessels

and one phloem field consisting of a cluster of 4 to 6

sieve tubes located directly opposite the protoxylem

vessels. Laccosperma is however distinguished from

other genera by having two small metaxylem vessels

except L. leave that had one metaxylem vessel. This

finding is in contrast with the findings of Oteng et al[6 ]

who stated that all the species of Laccosperma had one

metaxylem vessel.
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Fig. 1: A, C and E show transverse sections of Oncocalamus macrospathus, Laccosperma secundiflorum  and

Oncocalamus wrightianus respectively; while Fig. 1B, D and F represent their respective longitudinal

sections.

Scale bar = 100µm

Fig. 2: Fig.2A, C and E show transverse sections of Ancistrophyllum spp, Eremospatha macrocarpa and the

Unknown species respectively; while Fig. 2B, D and F represent their sections.

Scale bar = 100µm



Res. J. Agric. & Biol. Sci., 5(9): 909-914, 2009

912

Fig. 3: A, C and E show transverse sections of Laccosperma opacum, Oncocalamus manni and Laccosperma

leave respectively; while B, D and F indicate their longitudinal sections.

Scale bar = 100µm.

Fig. 4: Fig. 4A, C and E represent transverse sections of Calamus pilosellus, C. deerratus and Eremospatha

wendladiana respectively; while Fig. 4B, D and F represent their respective longitudinal sections.

Scale bar = 100µm.



Res. J. Agric. & Biol. Sci., 5(9): 909-914, 2009

913

Fig. 5: Fig. 5A and C represent transverse sections of Eremospatha hookeri and Oncocalamus acanthocuenis

while B and D show their respective longitudinal sections. 

Scale bar = 100µm

Fisher and Ewers  correlated vessel element[4]

diameter to vessel element length and to the climbing

habit in palms. They concluded that climbing plants

(e.g. dicots and monocots) have wider vessels than

related non-climbing species. The occurrence of 3 large

metaxylem vessels in the vascular bundle of the

unknown species is a new discovery which will form

the basis for further scientific research. During periods

of limited rainfall, rattan and other lianas can

experience severe water stress. At such times, both

stomata closure and stem water storage would aid

survival. In other lianas, water-storing tubers or

succulence of stems and leaves are common . Rattans[3]

lack tuberous roots and their narrow stems have a

small proportion of parenchyma that could function in

water storage.

However, their long stems with a relatively large

volume of water in wide vessels represent a significant

water reservoir that would become available if

cavitation of vessels occurred during periods of extreme

water stress . The presence of a single metaxylem[5]

vessel in Laccosperma leave further differentiated it

from other species in the same genus. Also the

presence of 2 metaxylem vessels in the vascular bundle

of Eremospatha wendladina and druses (Starch grains)

the cross section and in longitudinal sections

respectively distinguished it from E. macrocarpa and

E. hookeri. These species should be re examined to

confirm this extra ordinary finding and eliminate the

possibility of some artifact of the technique. However,

there remain major gaps in the knowledge of the

taxonomy of rattans, particularly in Nigeria. There are

also major gaps in the understanding of rattan

demography and information essential to the

development of sustainable planting and harvesting

strategies. Further research should be directed at such

major gaps.
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