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SUMMARY

Variation in fibres and vessel elements of the secondary xylem of
Delonix regia has been investigated by light microscopy. Tills work clearly
establishes inter-positional variation in the dimensions, particularly of the
fibres both axially and radially. Generally, the longest and widest fibres
are recorded at the breast height of 1.39 m from the base of the plant. The
widest but shortest fibres occur towards the pith while the thinnest but
longest fibres are found towards the periphery. The widest and longest
vessels ari- also found at the breast height of 1.30 m from the base of
the plant. The importance of these variable characters in the taxonomy of
the taxon is discussed.

INTRODUCTION

Delonix regia (Boj. ex Hook.) Raf. is a common ornamental
plant known in West Africa as «Flame of the Forests or ,?Flam-
boyant» but now subspontanecus in many localities (Hutchinson
& Dalzieu, 1954). The plant is a widely grown decorative tree
and a native of Madagascar but now grown in all parts of +hc
tropics. The leaves are compound bipinnate with small and
icGuwa.y leaflets. Flowers are bright scarlet mixed with yet'—.
in coulour, and mmumpnr.c of xG stamens with long, red filaments
(Irvine, 1961). Timber obtained from this plant is reported to
be fairly resistant to moisture and insects. Also, the stem exudes
yellow or reddish-brown latex which is a source of watersoiuble
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gum (Irvine, 1961). Furthermore, the bark of the stem is reputed
for its medicinal purposes in Indo-China (Buekill, 1935).

Studies in the cell dimensions of wood particularly the fibres
and vessel elements have shown that the cells vary in their dimen-
sions with respect to their positions in the plant. The works
of Hartig, Stauffer, as well as, Pritchard & Bailey (cf.
Dinwoodie, 1961) lay credence to this fact. In some of the species
studied by them, they observed a progressive decrease in wood
fibre length with increase in height of the plant from the base
of the trunk to the apex. Bisset & Dadswell (1949) showed that
fibres increase in lenght from the centre of the trunk outwards
within one tree of Eucalyptus regnans F. V. M.

In both gymnosperms and angiosperms, Bisset & Dadswell
(1950) also found the length of the elongated types of cells, such
as tracheids and fibres, increases from the first formed early
wood to the last formed late wood. Philipson & Butterfield
(1967) stated that the shorter elements found at the top of the
tree occur as a result of the trend of horizontal length variation
from cambium to periderm which varies in the vertical direction
to such an extent that a reduction in cell length occured along
with enhanced radial growth. The aim of this work, therefore,
is to investigate the variation which occurs in the dimension of
fibres and vessel elements, radially and axially in D. regia, as
a contribution to the taxonomy of the species.

MATERIALS AND METHOD

A large tree of D. regia was felled at the Obafemi Awolowo
University, lle-1fe, Nigeria, by cutting it at ground level and the
stern marked at intervals of 0.20m, 1.30 m and 2.60 m (breast
height), and 3.90m, 3.60 m, 4.10m and 4.40m from the ground
level on the bole towards the highest branch. Wood discs of
about 7.50 cm thick were siiced-off from these marked points and
used to determine the radial variation in the cell dimensions.
The ruse? were marked at three points, viz. 1.50 cm, 3.50 cm and
5.50cm, from the perinhmy towards the pith. Pieces of wood
were chipped off from these points, cut into thin slices and
macerated in Schultze's fluid [2 % Potassium trioxonitrate (V)
dissolved in concentrated trioxonitrate (V) acid]. For the mace-
ration technique, the materials were placed in glass vials and
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the macerating liqguid added and the set-up were kept in the
fume chamber in the laboratory.

Pieces of wood were also taken from other marked points
and macerated so as to determine variation along the height
of the stem. After about 45 minutes, the materials were removed
from the macerating liquid, washed thoroughly in several changes
of distilled water ana stored in 70 % ethanol. For cell measu-
rements, small pieces of macerated wood were stained in Toluidine
blue and mounted in 25 % glycerol. For each sample, 50 wood
fibres and 20 vessel elements were chosen randomly and measured
using a micrometer eye-piece. For each quantitative character,
the mean, standard deviation and standard error were determined.

RESULTS AND DISCUSSION

The results obtained from the method of investigation reveal
a number of interesting features. Fibre size and cellwall thickness
vary considerably through the entire plant. At point 1.50 cm
from the periphery, the longest fibre of 1121.90,am is recorded
at point B, which is 1.30 m from the base of the plant (Fig. 1).
But the shortest fibre of 924.50 am occurs at point D, which is
3.00 m from the base (Table 1). Similar results are obtained at
point 3.50 cm from the periphery as the longest and shortest
fibres of 1069.40 ,am ana 355.40 am respectively occur at points B
and D. However, at point 5.50 cm from the periphery, the longest
fibre of 1060.80 ,«m occurs at point B but the shortest fibre of
716.20,am is recorded at point E (Table 1).

At point 1.50cm from the periphery, the widest fibre of
33.40 fam occur at point B while the smallest fibre of 23.90 “m
occurs at point E (Table 1). Similarly, at point 3.50 cm from
the periphery, the widest and the narrowest fibres of 33.40 jam
and 23.40 am respectively occur at noints B and E. However, at
point 5.50 cm from the periphery, the widest fibre of 37.00 am
occurs at point B while the narrowest fibre ..f 25.20 »m occurs
at point D (Table 1). At point 1.50cm from the periphery, the
thickest fibre wall of 7.50 jam occurs at point C while the
thinnest fibre of 5.50 jam is recorded at point B (Table 1). At
point 3.50cm from the periphery, the thickest wall of 7.30 “m
is recorded at point F while the thinnest 5.50 am occurs at point G.
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At point 5.50 cm from the periphery, the thinnest wall of 6.20 am
occurs at point G while the thickest wall of 7.50 am is recorded
at point F (Table 1).

Fig. 1.— Semi-diagramatic sketch of D. regia showing
the different sampling points on the stem
and branches.

The size of vessels also vary considerably at the different
points examined. The variation recorded is from 253 30 am at
point B to 148.80 am recorded at point D. Similarly, the width
varies from 28.20 ,am at point D to 98.50 jam at point B (Table 2).
It would be observed that the fibre length decreases from the
base of the plant upwards to the fop. 'fnis is in conformity with
the proposition of Philipson & Butterfield (19di). They
attributed this to changes that occur in the cambium leading
to the formation of the periderm. Also, this is in agreement
with the suggestion of Bisset & Dadswell (1950) that elongated
types of cells increase in length from the first formed early
wood (those at the periphery) to the last formed late wood.
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The concentration of the longest and widest fibres at the
breast (1.30 m) may not be unconnected with the burden of
the load of the vegetative and floral parts shouldered by that
portion of the plant. However, the age of a tree as in D. regia
is likely to influence the dimensions and general structure of

TABLE 2

Variation in vessel sizes

Height from plant Mean vessel size i STD error (um)
base (metres) j Length Width
G (4.40) 154.20 -t 15.20 46.60 £. 4.20
F (4.10) 153.10 2: 12.30 35.00 + 2.00
E (3.60) 168.30 + 16.30 69.20 ct 11.50
D (3.00) 148.80 + 21.60 28200 240
C (2.60) 163.70 £ 10.90 3970+ 190
B (1.30) 251.60 + 19.90 98.50 + 17.00
A (0.20) 203.70 +. 21.60 60.40 £ 11.70

the individual elements in the tree. This work has clearly esta-
blished interpositional variation in the dimensions particularly
of the fibres both axially and radially. Variation in fibre length
and width along the tree axially and radailly is generally accepted
to be connected with the changes in size of the fusiform initials
of the cambium (Dinwoodie, 1961). This is because the secondary
xylem is always affected by the irregular activity of the cambium,
a factor which is in itself dictated by season.
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