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MACRO-AND MICROMORPHOLOGY OF STERCULIA DIVERSIFOLIA
DON CULTIVATED IN EGYPT

PART 1I1: The Flower Fruit

S.M. El-Sayyad, A.A. Ali, and E.K. Desouky
Department of Pharmacognosy, Faculty of Pharmacy, Assiut
University, Assiut Egypt.

The Flower and frutt of Sterculia

diveraiﬁolia Don are studied 1n orider to

characterise and identify them tn both
ntire and powdered forms,

In a previous investigation1 we have studied the root,

) stem and leaves of Sterculia diversifolia Don(Brachychiton

populneum R, NPr, Kurajong, bottle tree). The following {n

a trial to complete the study started before.

l1- The Flower

Macromornhologx: 5

The flowers (Fig. 1 A) are grouped in pedunculate, ax-
illary panicles., The individual floret is either male or
female with an androgynophore, The floret is pedicellate ,
actinomorphic, hypogenous and pentamerous; petals areabhnrent,
sepals are petaloid.

The floral diagrams are shown in (Fig. 1,E, a, b)., The
flower measures from 15 em in length and 5 to 12 mm in diam-
eter, The pedicel is green cylindrical, measuring about

1.5 ecm in length and 2 mm in diameter.

The flowers have a slight odour and a slight bitter

taste.,

The petaloid: (Fig. 1 A) is campanulate of five united sepals
which are pale-yellow to pale-green with reddish dots, The

sepals have pointed ends, traversed by veins and are glabr-

ous, It measures about 7 to 12 mm in length,
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The androecium: (Fig. 1,B). The stamens are indefinite in

number. The filaments are united, forming a tube; the

anthers are two celled , vyellow, cylindrical, narrow

and measuring about 3 cm. in length and 1 mm in diameter.
The Androgynophore: (Fig. 1,C) The ovary is syncarpous ,
consisting of 5 free carples united only by their styles

and stigma. It . gsuperior formed of 5 oval carples; each
carple 1s unilocular with more than two anatropous ovules
arranged on an axile placenta. The styles are united and

the ovary is surrounded at its base by a number of bicelléd,

vellow and sessile anthers.

Micromornhologz:
The calyx (Petaloid):

The outer epidermal cells (Fig. 2 D,b) are somewhat is-
odiametric with straight and beaded anticlinal walls, and
covered with smooth cuticle. Théy measure from 15 to 25
microns in length and 12 to 18 microns in width. Stomata

and hairs are absent.

The inner epidermal cells (Fig. 2,D,a) are somewhat ig-
odiametric with straight anticlinal walls and c?vered with

smooth cuticle. They measure from 12 to 22 microns in len-

gth and 10 to 17 microns in width., Ranunculaceous stomata

are present, but hairs are absent,

The Androecium:

- The filament tube: The epidermis (Fig. Z,C) shows axi~-
ally elongated'cells with straight anticlinal walls and cov-

ered with smooth cuticle. They measure from 14 to 26microns

in length and 5 to 8 microns in width, Stomata and hairs are

absent,
The epidermis of the anther is (Fig. 2 B, b) composed of

isodiametric cells with slightly curved anticlinal walls .,

They measure from 13 to 15 microns in length and 12 to 15

microns in width.,
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The fibrous layer (Fig. 2 B,a) is formed of isodiametric

cells showing bar-like thicenings.

Pollen grains (Fig. 2 B, C) are spherical with smooth exine

ﬂ

and pitted surface and show three germ pores situated in
furrows. They measure from 28 to 35 microns in diameter.

The androgynophore:

The ovary wall: Shows an epidermis (Fig. 2 E,a) formed

of isoliametric cells with straight walls., The epidermis is
covered with stellate hairs. FEach hair is composed of 10 to
15 cells with acute apices ; measuring from 20 to 25 microns..
in width and 200 to 450 microns in length,

The epidermél cells of the style (Fig. 2 E,b) are subrec-
tangular with sinuous or wavy anticlinal walls and covered
with smooth cuticle, They measure from 30 to 36 microns in
length and 15 to 18 microns 1in width,

The epidermis of the stigma (Fig. 2, E, ¢) 1s papillosed,

The cells are mainly 1sodiametric with straight anticlinal

walls.

The Eedicel:

A transverse section through the pedicel (Fig. 3 A) is
more or less circular in outline, showing an epidermis,  a
cortex and a central stele of 9 to 11 vascular bundles. The
pericycle is formed of alternating groups of pericyclic fibres

(towards the bundles) and parenchyma,

The epidermis (Fig. 3 C): is formed of isodiametric cells

with straight anticlinal walls and covered withs smooth cut-
icle., They measure from 9 to 14 microns in length, 7 to 12

microns in width and 8 to 9 microns in height. Stomata are

rare and hairs are absent.

The cortex: (Fig. 3 B)

The cortical parenchyma contain cluster crystals of cal-

cium oxalate. Mucilage cavities are present arranged in a
circle and showing stratifications of mucilage which stains

red with Ruthenium Red and lined by.a row of narrow cells.
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The pericycle: (Fig., 3 B & D i)

The fibres are straight with lignified, thin walls, wide

lumen and tapering ends. They measure from 400 to 650 micronsl

in length and 12 to 20 microns in width,

The vascular system: (Fig. 3 B & D k)

The vessels are lignified: mainly pitted or spiral,

The pith: (Fig. 3 A & B)

It 1s parenchymatoms, showing a mucilage cavity at its
centre as that of the cortex.

POWDERED FLOWER

The powdered flower of Sterculia Diversifolia Don is yell-

owish green in colour, odourless and with a slight bitter taste,

It is characterised microscopically by the followings:

l1- Frgments showing the outer epidermis of the petaloid
with isodiametric cells having straight and beaded an-

ticlinal walls., Stomata and hairs are absent.

2- Fragments showing the inner epidermis of the petaloids

with straight anticlinal walls, covered with smooth

cuticle and bear ranunculaceous stomata.

3- Fragments showing axially-elongated cells of the epid-
ermis of the filament tube. The cells have straight

anticlinal walls and are covered with smooth cuticle.

4- Fragments of the epidermis of the anther with isodia-

metric cells having slight curved walls and covered

with smooth cuticle,

>- Fragments of the fibrous layer of the anther with iso-

diametric cells and bar-like thickenings.

6- Scattered pollen grains which are spherical with smooth

and pitted exine and show three germ pores.

7- Fragmets of the epidermis of the ovary with isodiame-

tric cells having straight anticlinal walls covered

with smooth cuticle and show stellate hairs.
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8- Fragments showing subrectangular cells of the epid-
ermis of the style with sinuous or wavy anticlinal

walls and covered with smooth cuticle, stellate haire

are present,

9- Fragments showing the papillosed cells of the stigma.
10- Fragments of the epidermis of the pedicel which are
isodiametric with straight anticlinal walls and cov-

ered with smooth cuticle.

11- Lignified, pitted, scalariform and spiral xylem vess-

els and pericyclic fibres with lignified, thin walls,

wide lumen and tapering ends.,

12- Fragments showing parenchyma and/or collenchyma cells
Some of them contain cluster crystals of calcium oxa-~

late and parts of the mucllage cavities,

The Fruit

Macromorphology:
The Fruit (Fig. 1 F) is a woody, stalked follicle, green

in colour when unripe, brown after ripening. It is straight
with a pointed apex and a smooth reticulated outer surface and
a hairy, pale-yellow, inner one. The follicles are grouped in
fours or fives and they do not dehisce before ripening. Mature
fruits split by longitudinal slits from base to aﬁex exposing
yellow seeds. The bassal end of each follicle extends as a
cylindrical stalk. The fruit measures up to 5 cm in length
and 25 mm in diameter. The fruit is odourless with an unpleas-

ant taste.

Micromorghologx:

-----

A transverse section through the pericarp (Fig. A) consi-
sts, of an epicarp and endocarp enclosing a parenchymatous
mesocarp traversed by vascular bundles and mucilage cavities o

- The vascular bundles are arranged in two rows, longithdinal and
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in one row.

The epicarp:

It Consists of isodiametric cells with straight anticlinal
walls and covered with smooth cuticle. The cells measure from
10 to 15 microns in length, 9 to 14 microns in width and 11 to
12 microns in height. Stomata of the ranurculaceous type are

of frequent occurrence and hairs are absent.

The mesocarp: (Fig. 4 B)

'The hypodermis is formed of about two rows of rounded coll-
enchyma, containing colouring matter. The parenchyma is slig-
htly, tangentially elongated to rounded and contain cluster
crystals of calcium oxalate, aS'well.as minute starch granules.The
vascular bundles show an outer arc of lignified pericyclic
fibres and a narrow zone of soft phloem elements surrounding
the zylem,

The fibres are straight, with tapering, acute ends and mod-
erately, thick, lignified walls. Xylem consists of vessels
which are lignified spiral and pitted, together wi%h lignified
pitted and narrow tracheids. Mucilage cavities show stratific-
ations of mucilage which stain red with Ruthenium Red. and lined
with narrow cells.

The endocarp: (Fig. 4 B)

It is formed of one row of small cubical cells carrying un-
icellular spines:showing pointed tips and comparatively thin
walls and wide lumen. These 1tching causing spines, measure
from 480 to 1200 microns in length and have no contents,

" B. The fruit stalk,
A transverse section through the stalk (Fig, 5 A) is nearly

circular in outline showing an epidermis followed by a collen-
chymatous hypodermis of 5 to 8 rows. A diversity in the struc-
ture such as that of the leaf petiolez is noticed also in the

stalk., However, a common one comprising a narrow parenchyma-

tous cortex showing mucilage cavities arranged in a circle and
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a circle and a polystylic structure of the vascular system.
Cortical vascular bundles as well as medullary ones are pre-
sent together with the normal vascular cylinder. The latter
is opened by the wide medullary rays and shows a wide ligni-
fied fibrous pericycle. The phloem is soft and narrow and

the xylem is represented by vessels and tracheids.

The epidermis: (Fig. 5 C)

It is forr:d of somewhat isodiametric cells with straight
anticlinal walls. covered with smooth cuticle and measure
from 16 to 20 microns in length, 10 to 18 microns in width. and
12 to 16 microns in height.-Stomata are rare and hairs are

absent.,
The cortex, (Fig. 5 B)

The collenchyma is rounded and the parenchyma is narrow, tan=-
gentially-elongated and contain cluster crystals of calcium
oxalate,

- The pericycle: (Fig. 5 B & D)
The fibres are straight with more or less thick and lignified

walls, wide lumen and tapering ends., They measure from 230 .

to 720 microns in length and 15 to 35 microns in width,

The vascular system: (Fig. 5 B & D)

The phloem is soft and the xylem vessels are lignified, sca-
lariform, spiral and pitted. The pith parenchyma is cellulosic

and contain cluster crystals of calcium oxalate,

The Seed

Macromorghologzzf

The seed (Fig. 6) is ovate or pyramidal with a narrow end
extending to a hairy projection and a broader one. The surface
shows faint longitudinal striations and carries pointed spines

at its lower two thirds. A well-marked raphe is running from
| bagse to apex along one of the angles. It measures from 1.2 to
5 cm in length 10 mm broad and 3 mm thick, The seed is odourf

less and with a bitter unpleasant taste. It has a-yellowi,h-

brown surface with dark brown striations.
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The yellowish-brown testa encloses a very narrow endo-

sperm and a straight embryo with 1its two planoconvex cot-

vyledons and a radicle directed towards the narrow end.

Micromorphology:

A transverse section through the seed (Fig. 7) shows an
outer seed coat of two layers and an inner one. The testa
1s formed of one row of lignified quadrangular cells foll-
owed by a hypodermis of 1 to 3 rows of similar but smaller
cells. The innermost layer of the outer seed coat shows
rounded cells with wide intercellular spaces. These  cells
contain clustars of calcium oxalate. The outer integument is
formed of two rows of columnar cells, the outer is shorter.
These cells are cellulosic, showing minor projections dire-
cted upwards, The lower row shows pale transverse fslse
septa.

The endosperm cells are rounded and contain aggregates of
amorphous aleurone grains and o0il globules.

The embryo cells are rounded to polygonal showing the same

contents as those of the endosperm,

The egidermis:(Fig. 7, C)
It is formed of polygonal 5-or 6- sided cells with straight

anticlinal lignified walls. The cells are covered with thick,

smooth cuticle and carry spines similar to those of the end-

ocarp.
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Powdered Fruits

The powdered fruit of Sterculia diversifdia Don is

yellowish-brown in colour, odourless and with a slight

bitter taste., It is characterised microscopically; by

the followings:

l1- Fragments showing the epicarp of the fruit with
isodiametric cells having straight anticlinal
walls, covered with smooth cuticle and bear run-

anculaceous stomata.

2- Fragments showing parenchyma cells, some contain
cluster crystals of calcium oxalate and parts of

mucillage cavities.

3- Lignified, spiral and pitted Xylem vessels toge-
ther with pitted, tapering tracheids and fibres

with thin or thick walls.

4- Spines either scattered or attached to the end-
ocarp and epidermis of the testa. The spines are

long with wide lumen and pointed acute tipé.

5- Fragments showing the epidermal cells of the testa
with lignified 5 or 6~ sided polygonal lignified
cells, The walls are straight and thick and the

cells bear spines,

6- Fragments showing the columnar cells of the seed

coat with their walls bearing minor projections.

7- Fragments showing endosperm'or embryo ecells with

0il globules and aleurone grains,
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Fig. 1= The flower and fruit

A- 'The floret X 2
B- The androecium X 2
C- The androgynophore X 2,5
p- T. cut of the ovary X 20
E- Floral diagrams

a- Male flower

v~ Female flower with and-

rogynophore. -

F~ The fruit X 1/2

(a., anther; Pp., pediceljs,, style; 8P., sepals; 8t.,
Stigma).
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Fig., 2- The florets

A- The anther X 50
B~ The androecium X 128

a= Fibrous layer of the anther

b- Epidermis of the anther,

c~ Pollen grains
C- Epidermis of the filament tube X 128
D- The petaloid

a- Inner epidermis,

b- Outer epidermis X 128
E~ The androgynophore

a- Epidermis of the ovary

h- Epidermis of the style

c- Epidermis of the stigma X 128




100 S.M. El-Sayyad et al.

Fig. 3- The fiower
A- Diagrammatic T.S. of the

pedicel X 25
B~ DNetailed T.S. of the pedicel X 150
C- Surface preparation of the

pedicel X 150
D- Isolated elements of the

flower X 150

(col., collenchyma; ep., epidermis; p., pericycle; par,,
parenchyma; p.f. pericyclic fibres; ph., phloem; m.c.,
mucilage cavity; cam,, cambium; pit., pith; xy., xylem) .,
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Fig. 4- The pericarp
A- Diagrammatic T,S, of the
pericarp X 25
B~ Detailed T.S. of the pericarp X 150
C- Surface preparation of the
epicarp X 150
D- 1Isolated elements of the fruit X 150
(col., collenchyma; end., endocarp; ep., epidermis; epi.,
epicarp; m.c., mucilage cavity; p.f.p., pericyclie fibres
of pericarp; p.f.s., pericyclic fibres of stalk; s., spines;
v.b., vascular bundles).
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The fquit stalk

A- Diagrammatic T.S. of the stalk X 25
B- Detailled T.S5. of the stalk X 150
C- Surface preparation of the sgtalk X 150

( col., collenchyma; ca. ox., calciﬁm oxalate; ep., epide-
rmis; m.,c,, mucilage cavity, par., perenchyma; p.f., pericyc-
lic fibres; ph., phloem; v,b,, vascular bundles; xy., xylem).
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Fig. 6- The seed
A~ Dorsal and ventral surfaces X 5
B~ Longitudinal cut,
C- Transverse cut,

(cot., cotyledons; end., endosperm; hl,, hilum; mi., micr=
opyle; rp., raphe; tes.,, testa).
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Fig- 7- The seed

A- Diagrammatic T.S. of the seed X 33
B- Detailed T.S. of the seed X 190
C- 1Isolated elements of the seed X 190

(ca., ox,, calcium oxalate; col.c., columnar cells; aer.,
aerenchyma; aleurone grains; emb., embryo; end., endosperm;
hl., hyaline layer; s., spines; s.c., seed coat; o.gl., oil
globules; v., vessels: v.b, , vascular bundles),
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