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ABSTRACT

The macro-and micromorphology o4 the stem bank

and 4Lowen o4 Tabebuia pentaphylla Hemsl, cultivated
n Aswan botanic garden have been investigated in

ondern Lo determine the diagnostic featurnes by which

each ONaan could be Ldemf&ed both in the entire
and powgmed A0ms .

INTRODUCTION

1
In a previous paper , the macro-and micromorvhology of the

stem and leaves of Tabebuia pentaphylla Hemsl.was presented.

The
present work deals with macro-and micromorphology of the stem

bark and the flower of the same plant.

A-The Stem Bark

Macromorphology (Fig.l) :-

The stem bark of Tabebuia pentaphylla Hemsl.is foundiinchanne-

lled pieces, single or double quills and mainly in flat pieces,

measuring 3-5-8 mm in thickness, 2-4-6 cm in width and 10-20 cm.

in length.
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The outer surface is light-brown to vellowish-brown in colo-
ur with 1rregular longitudinal fissures and transversly cracked
surface while the inner surface having.yellowish-brown colour,
finely 1ongitudinaliy'striated,'Occasionally with yellowish pie-
ces of wood. The fracture is granular in the outer part and fi-
brous 1n the inner one, having faint and characteristic odour,

slightly bitter and astringent taste.

Micromorghologz:-

T.S. in the stem bark (Fig.2) shows four distinct regions,

the cork, the cortex, pericycle and the phloem regions.

The Cork (Fig.3):-

The cork laver is formed of several rows of radially arranged
cork cells traversed by some bands of thickened and lignified
corh cells. The cork cells are somewhat tangentially elongat:.
polygonal or subrectangular. They appear polygonal in top view,
having straight anticiinal walls containing yellowish-brown con-
tents, measuring 60-/4-85 u 1in length, 27—21—40 u in width and
18-25-33 u in height.

The lignified cork cells band consists of 1-3 rows, these cells
are subrectangular in shape having wide lumena and thick lignifie.
walls with simple pits. They measure 57,19,100.u in length, 50-
55-60 u in width and 17-26-32 u in height.

The Cortex (Fig.3) :-

The phellogen consists of 2-3 rows of thin walled, tangen: -
l1ly elongated or rectangular cells below the cork cells. A wel"
marked phelloderm (Secondéry cortex) consists of rounded or oval
shaped thikened parenchyma cells. The primary cortex which is co-
mparatively wide, conéists of thin walled oval or rounded to sli-
ghtly elongated parenchyma cells measuring 30-32-68 u in diameter.

The parenchyma cells of the cortical region containing both starch

granules and prisms of calcium oxalate. The starch granules are
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mainly simple and some are compound containing two to many compo-
nents, each is rounded, ovoid or spherical.with centric, point
like or branched hilum. The prisms of calcium oxalate are nume-
rous, measuring 10-20-27 u in length. Numerous sclereids are
scattered in the cortex either solitary or in groups of 6-20-50
sclereids. The sclereids appear as rounded or tangentially elo-
ngated with thick lignified walls with wide and sometimes narrow
lumena and simple or branched pits, measuring 46-60-100 in length
30-43-58 u in width ang 25-42-55 u in height. Several groups of

fibers are scattered in the corticol region, each consists of 3-6-10

fibers.

To the inner side of the cortex, groups of lignified pericyc-
lic fibres separated by pqrﬁnchyma cells, each group reaching up
to 25 fibres. The fibres are.hcharacterised with lignified.walls, na-
rrow lumena, acute to acuminate aplces, pitted and finely striated

walls, measuring 700-1300-1900 u in length and 16-28-35 u in dia-

meter. The parenchyma cells_surrounding_the pericyclic fibres co-
ntain prisms of calcium oxalate giving rise to crystal sheath ap-

pearance.

The Phloem (Fig.3 and 4) : -

The phloem zone is formed of phloem parenchyma, phloem fibres
and slieve elements. The phloem parenchyma are rounded to subre-
ctangular in shape, having thin walls, containing both starch gra-
nules and prisms of calcium oxalate as those of the cortical pare-
nchyma measuring 10-20-27 u in diameter. The sieve elements are
indistinguishable. The phloem fibres present in groups each con-
taining 6-10-14 fibres, each with thick lignified, finely striated
walls and narrow lumen with acute to acuminate apex. The fibre
groups are surrounded by parenchyma cells containing prisms of ca-
lcium oxalate giving rise to crystal sheath apearance. The medu-

llary rays are uniserigte or sometimes biseriate, the cells are

elongated polygonal payenchyma filled with starch granules and
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primsms of calcium'oxalate-and measuring 60-75-105 u in length.

The phloem region contains branched anastomosing secretory ves-

sels forming network like structﬁre containing yellowish resi-

nous content. The inne_'rmcst _..lagne_;z._'of the phloem is formed of ro-

unded to irregular shaped parenchyma in which the medullary rays

are indistinguishable and containing small groups of nonliunifie-

phloemifibres.

1-

The Powdered Bark (Fig. 5):-

Fragments of the cork cells with thin nonlignified walls
which are polygonal in shape, containing yellowish-brown c.

ntents, or with thick lignified walls showing wide lumene

Fragments of the cortex showing rounded and oval parenchvma

cells containing starch granules and prisms of calcium oxalate.

Fragments of lignified phloem and pericyclic fibres eitar

i1solated or in assoclation with parenchyma cells containing
prisms of calc1um oxalate giving rise to crystal sheath appe-

arance.

Fragments of sclereids which are either isolated or in grcug-«

having thick, pitted, lignified walls and narrow or wide 1lu-

Starch granules which are simple or compound of 2 to more c-

mponents, each having rounded, ovoid or spherical shape w:
centric point like or branched hilum, either free or in pare

nchyma cells.

Prisms of calcium oxalate scattered in the field.
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B-The Flower

MacromorEhologx:-

The flower (Fig. 6) 1is large_in size,'yellow in colour,
usually solitary, terminal or axially at th:> end éf the bra-
nches, pedicellate, erect, bell-or funnel-shaped, measuring
6-9 cm in length and 2-4 cm in diameter at the widest part.
The flower 1is 2ygomorphic, hermaphrodite and having the follo-

wing floral formula:

The Calxx:-

Is synsepalous, tubular, consists of five green to y®€llo-
wish-green glabrous, more or less triangular toothed sepals,

each measuring 0.8-1.3 cm in length and 4-8 mm in width.

The Corolla:-

Is large, bell-or funnel-shaped,gamopetalous,consists of I1ve
yellowish petals, measuring 4-8 cm in length and 2-4 cm in width

at the widest part and'having characteristic odour.

The Androecium: -

Consists of five epipetalous stamens alternating with the
corolla lobes. The two lateral stamens are larger than the an-
terior ones and the fifth islinfertile staminodé. The filament
having yellowish-brown colour, cylindrical 1in shape and having
dense hairs at thé base, measuring 1l-1.5 ¢cm in 1éngth. The an-
ther lobes are two divergent and dehiscent by a longitudinal slit

having yellowish colour, measuring 0.3-0.3 cm in length.

The Gynaecium: -
Consists of a rounded superior.ovary, syncarpous, bilocular
cOntaining several ovules with axile placenta measaAring 0.9-1 Cu

in length and up to 0.5 cm in width. The style is slender measu-

ring 2.3-2.5 cm in length and terminates witH two lobed stigma.
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The pedicel is green to yellowish-green in colour and glabrous.

The flower has characteristic odour and slightly'bitter teste.

Micromorphology of the Flower:-
The Calzx:—

The tissues of the sepals (Fig. 7 A) comprise the lower and

upper epidermises enclosing'in between a homogengous measophyll

traversed by several vaso centric vascular bundles.

The Lower EEidermis:-

The lower epidermis of the sepals shows little variations in
shape and size of the cells at different regions. The apical re-
gion (Fig.7 B) shows isodiametric to slightly elongated cells with
straight anticlinal walls covered with smooth cuticle and_showing
anomocytic stomata surrounded by 5-8 cells, they measure from 20-
32-45 u in lenght and 15—22—32 u in width. The middle region (Fig.
7 C) is similar to those of_the apical region but slightly larger

in size. They measure from 24-38-50 u in length and 20-27-35 u in

width.

The basal region (Fig.7 D) shows similar cells of the apical

region in shape but more larger in size measuring 27-40-53 u in

length'and 23-31-40 u in width.

The lower epidermis of the sepals shows ahomocytic stomata
surrounded by 5-8 epidermal cells and also glandular hairs of
peltate form formed of unicellular or bicellular stalk and multi-

cellular head of 8-l§?3o raqdiating cells. The hairs measure 20-
25-30 u in length and 65-80-95 u in diameter.

The Upner EEidermis:—

| Theiupper epidermis_of the sépal shows polygonal cells, co-

vered with smooth cuticle and some of them containing one or

mure prisms of calcium oxalate. The apical regidn (Fig.7 E )
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shows polyvygonal cells with straight aﬁticlinal walls, measuring
40-53-65 u in length and 16-27-36 u in width. While those of
thé:middlé region (Fig.7 F)-aré-mdre largef, measuring 50‘§lf27 u
in length and 33-41-49 u in width. The'baéal_region (Fig.7 G)is
?olyhedral in shape containing éné or more prisms of calcium oxa-

late, measuring from 78-90~-101 u in length and 50-64-70 u 1in w:.dth.

The Corollé(Fig.B D) :—-

- sing in between a homogenous mass of mesophyll traversed by seve-

ral vasoconcentric vascular bundles.

The Innexr Surface:

The .-apical region (Fig.8 A)is formed of polygonal, isodiametric
cells haV1ng straight anticlinal walls with papillosed cells me-

asurlng 36-46-55 u 1in length and 27- 35—42 u in width.

Thé_middle region (Fig.8 B)_Shows polygonal cells with circu-
lar papillae and faint radiate striations. The cells measure

60-71-82 u in length and 28-39-52 u in width.

Thé'basal'region (Fig.8 C) shows polygonal, axially elongated
cells with circular papillae, measuringufrom 7O~§1496 u in length

and 30-38-48 u in width.

The Outer Surface: -

The cells of the apical part of the outer surface (Fig.8 E)
are similar to those of the inner surface, measuring-45~§g—80 u

in length and 26-34-43 u in width.

The cells of the middle region (Fig.8 F) are isodiametric with
straight anticlinal walls, covered with striated cuticle, measur-
ing from 28-53-80 u in length and 26-36-42 u in width and showing

unicellular non-glandular hairs.

The basal region (Fig.8 G) 1is more axially elongated cells

c-vered with striated cuticle, measuring from 85-92-102 u 1in length
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and 26-38 45 u in width. Unicellular or less common bicellular
non- glandular hairs are present on the outer epidermis. They are co-

vered with warty cuticle, measuring 180-200-225 u in length.

Micromorphology of the_ﬁpamen:—

e e,

The anther: -

A transverse section in the anther (Fig.9 A) shows two anther
lobes. Each is formed of two pollen sacs in which many pollen
gdralns are present. The pollen grains (Fig.9 B) are spherical 1n
shape with faintly pitted exine and showing three germlmiL pores,
measurlng from 52-60-75 u in diameter. In the center ef each

anther lobe a vaso centric vascular bundle i1s present formed of
central xylem surrounded by phloem. The eplidermis of the anther
l(Fig.9C) is formed of polygonal cells Wlth Stralght antlcllnal
and covered w1th'smooth cuticle. They measure 49-89-95 u in len-
gth and 18-22-30 u in width. The fibrous layer (Fig. 9 D) is for-
med of lignified isodiametric to slightly elongated cells showing

bar-like thickening and measuring 20-26-33 u in dlameter, and 39-

49-62 u in length.

"The filament: -

A transverse section in the.basal ﬁart of the filament (Fiqg.
9 E) shows an epidermis,widecortical tissue and central vascu-
lar strand. Theiepidermis of the filament (Fig.9 F)is formed of
'rectangular,_axially'elendated cells having straight anticlinal
walls and covered Withlsmeeth cutlcle. They measure 53-68-82 u
in length and 27~36-46.u in Width- The epidermal cells at the
basal part showed both glandular and non-glandular hairs (Fig.9 G)
The glandular one is formed of multicellular, uniseriate stalk of.

3-7 cells and multlcellular head of 6-12 cells. The hairs measure

from 320-405-490 u in length. Non-glandular hairs are'multicel—

lular, uniseriate, measuring 300—375*425 u inllength;
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Micromorphology of Gynaecium:-

The ovary: -

T.S. in the ovary (Fig.l1l0 A) iS'rdpnded in shape showina an
épidermis enclosing a parenchymaébus ground tissue containing
prismatic crystal of célcium oxalate and traversed by small va-
scular strands, surrounding two locules in which the ovules are
present. The'epidermis of the ovary(Fig. 10 B) Showing polyagoc-
nal cells with straight anticlinal walls, covered with =mooth
cuticle measuring 16-28-40 u in length and from 14-19-25 a1 in
width. NumerOﬁs glandular hairs are shown on the epidermis of

the ovary of peltate type while stomata are absent.

The ground tissue .consists of several rows of parenchyma+tcu:
cells which are rounded or ovoid in shape containing prisms of
calcium oxalate and separated by small intercellular spaces.T: .
vascular bundle consists of few narrow xylem vessels surrounded

by a small zone Qf prhloem elements.

The Style:-

The epidermal cells of the style (Fig.l1l0 C) are rectangular
axially elongated'with straight anticlinal walls and covered with
smooth Cﬁticle. They measure 80-95-110 u 1in length an® from I -

20-24 u in width. Both stomata and trichomes are not observed.

" The Stigma: -

The surface of the stigmé (Gig.lO D) 1is papillosed, showing
hairy like papillae protruding from each cell of the epidermis

The papillae measure 180-186-250 u in length and from 1€-24-32 u

in diameter and covered with smooth cuticle.

The Stalk (Pedicel) :-

A transverse section in the pedicel (Fig.ll A) is more or less

rounded in outline. It consists of an epidermis followed by

comparatively wide cortex, vascular bundles and a parenchymatou=s

pith..
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The epidermis (Fig.l1l B) consists of polygonal cells with stra-
| lght anticlinal walls and covered with"fhick, smooth cuticle.
eThe? measure 20—30—33 U in length and'lB—l9-24 uUu in width. The
stomata are very rare of anomocytlc types. Numerous peltate gla-

ndular trichomes are present.

The cortex is composed of thin walled ovoid to rounded parenchyma

cells containing prisms of calcium oxalate.

The vascular tissue is formed of 15-18 open collateral vascu-
lar bundles arranged in a ring, separated from each other by par-

enchymatous medullary ravys.

"The pith parenchyma are rounded in shape, containing prisms

of calcium oxalate.

The Powdered Flower (Fig.l2):-

The powder has vellow to yellowish—brown colour, faint chara-
cteristic odour and'slightly bitter taste. The diagnostic eleme -
nts are :- . hﬁ' o
l- Fragments of middlefregioﬁ of outer epidermis.of calyx with

polyhedral, slightly elongated cells corered with smooth cuti-

cle,_showing;bdth_glandular_hairs and stomata.

2—_Fragments of the apical region of the outer epidermis of calvx

with glandular hairs and stomata.

3= Pragments of basal region of the calyx shDW1ng polyhedral ce-

lls containing one or more small prlsms of ca101um oxalate.

4 - Fragments of basal and mlddle reglon of inner epldermls of pe-

tals W1th polygonal ax1ally elongated cells covered with smooth

cutlcle and show1nq non glandular hairs
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10-

11-

12-

13-

Fragments of basal and middle region of outer epidermis of
petals with polyhedral, axially elongated cells, papillosed

and-showing faint striation.

Fragments of fibrous layer of anther showing polygonal iso-

diametric cells with lignified and thickened (bar like thick-

ening ) cells.
Numerous greyish spherical pollen grains.

Fragments of epidermis of ovary with polygonal isodiametric
cells having atraight anticlinal walls and showing peltate
hairs.,

Fragments of papillosed stigma.

Fragments of glandular trichomes of two kinds, one formed ¢
unicellular or bicellular stalk and multicellular radiating

cells. The other formed of multicellular stalk (3-6 cells;

and multicellular head (6-13 cells).

Fragﬁents of non-glandular trichomes either unicellular or

multicellular*(3-7 cellé).

Fragments of lignified spiral, pitted annular vessels and

tracheids.
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(x28)

Fig. 2 Diagramatic T.S. in the stem bark
Ck., cork; cor., cortex; f., fibers; m.r.,medullary ravs; p.cr.,

prisms of calcium oxalate; p.f., pericvycliC; fibres;ph.f.,phlcen
fibers;sc.,sclerenchymatous cells; a.s.v., anastomosing secretorv

vessel.
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Detailed T.S. in the stem bark (x 225)
ck.c,cork cells;lig.ck.,lignified cork cells;cor., cortex;m.r.
medullary rays;p.f.,pericyclic fibres;ph.f., phloem fibers;starch
granules;sc., sclerenchymatous cells; a.s.v., anastomosing

secretory vessel.
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“is.4. Longitudinal section in the stem bark [l 20

c.c.,companion cells;
p.cr.,prisms of calcium oxalate ph.f.,phloem tibres;ph.

par.,phloem narenchyma;s.,starch granules;s.tu.,sieve tubes;a.
S.V. Aanastomosing secretory vessels.




Fig. 5 The powder of the stem bark
ck.,cork; f.,fibre;lig.ck.,lignified cork;m.r.,medullary
ray cells;p.cr.,prisms ct calcium oxalate;p.f.,pericyclic

fibres;par.,parenchyma;s.,starch;sc.,scleried;a.s.v.anastomosinq
secretory-y&ssels.

(x200)
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Fig. 6 The flower
A-Macromorphology of the flower
B-L,cut in the flower
C-Floral diagram
an. ,anther; fil.,filament;ov.,ovary;ne.,pedicel;st.,stigma;
sty.,style;co.,corolla;k.,calyx.
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Fig. 7 The ﬂepals;diaqrammatic T.S5S. and surface preparations.

A- Diagrammatic T'.S. in the sepals (X 24)
- The lower onidermis: B- Apical reqion - C- Middle region (X210
D- Basal raqgion B -

The uppéer opidermig: E~- Apical region - F- Middle reaion (Xx210)
G- Basal reqion | | (X 210)

g.h.,qglandular hatra;l .ep.,lower epidetmis;p.or,,prismis
of calcium f'JKd-Jili"-ﬁ;[ih. ,phllﬂ‘m;ll.t*r‘i. PO Y t‘:ﬂidprmj_ﬁ; Y,

xylem.
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L.ep.a

v.b.

pP.CT.

u.ep.

Fig. 8 The petals,diagrammatic T.S.and gsurface prepartion$ (x33)

The inner surface: B- Middle region. C-Basal region (x200)
D- Diagrammatic T.S. in the petal _ ' . (x24)
-  The outer surface E- Apical regilon F- Middle region (X200)
G- Basal region . I (%2

ep.,eplidermls;v.b.,vascular bundle;p.cr.,prisms of calcium oxalate.
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Fig, 9 The‘androécium

‘Diagrammatic T.S.in the anther

Fibrous layer of the anther
Epidermis of the anther

Pollen grains

Diagrammatic T.S.iniim?basal paft of the filament

6landular and non-glandular hairs from the base of filament

(xQ4)
(x°208)
(x 208)
(x 200)

(x 203)
(X 140)
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g.h.

Fig. 10 The gynaecium

A- Diagrammatic_T_S.in the ovary (X 24
B~ Epidermis of the ovary wall (X 196)
C- The stigma = - | (% 220)
D~ Epidermis of the style | | (x 315)

Epi;epidermiﬁﬁnh#qlandu1ar hair;ovu.,ovule;p.cr.,prisms of
calcium oxalate;v.b.,vascular bundle.
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HAII

| Fig. 11  The pedical

A- Diagrammatic T.S.in the pedicel (x24)

B- Surface preparation of the pedicel - (x208)
' VCODucotex;epu,ePidermis;g.h;,glandular hairs;p.cr.,prisms

of calcium oxalate;pi.,pith;v.b.,vascular bundle.
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Fig. 12 The'powaer of the flower ' | (x168)

1- Pollen grains -2- Outer epidermis of the sepals{apical region)

3- Outer epidermis of the sepals(basal region) _— _
4,5-Inner epidermis of the sepals. 6,7- Outer epidermis of the petals
8~ Inner epidermis of the petals. 9- Apical region of the petals

10- Fibrous layer of the anther 11- Prisms of calcium oxalate
12- Glandular and non-glandular hairs from the base of the anther.

13-~ Non-glandular hairs from the inner epiderﬁis of the petals.
14- Fragments of papillosed stigma.

15~ Fragments of epidermis of the ovary

16- Lignified spiral, pitted and annular xylem vessels.
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