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ABSTRACT

The macro and micromorphology of the stem and leaves of Fi-

cus infectoria (Roxb.) are presented with the aim of finding their
characters by which they could be identified and differentiated,

both in the entire and powdered forms.

INTRODUCTION

Ficus infectoria (Roxb.) broad-leaf fig (Fanily

Noraceae) is a large spreading decidwous, fast growing
tree | indigenous to South Africa and cultivated in

Egypt for its shade,

sere  Ficus species are used medicinally for treat-

pent of leprosy, ulcers, scrofula, chest conditions and
cough 53 The latex of various species has been used

as laxative, emolient, diuretic, anthelmintic and in
treataent of warts . From the genus Ficus, coumarins
and flavoncids were isolated and studied 43, Ip the
present work, the macro- and micromorphological fea-
tures of the stens and leaves of ficus infectoria
(Roxb.) are illustrated. - The phytochemistry of the

plant is currently under investigation.

Material:
Collections were made from trees cultivated in Ex-
perimental Station of Faculty of Aqriculture, Assiut

University and identified by Prof. Dr. 1. Hassan, Pro-
fessor of floriculture and Horticulture, Faculty of

Agriculture, Assiut University,

fresh stems and leaves, as well as, preserved sap-

ples in a mixture of alcohol - glycerin - water {1:1:1)
were used,

Habitat:

Ficus infectoria (Roxb.) is a large eterqreen tree
attaining up to 15 meters im height. The tree bears
sinple coriaceous, ovate to oblong-ovate leaves. The
tlowers are minute yellowish-qreen and appear during
sunmer season. Fruits are succulent, enlarged hollow,
cup-shaped closed receptacles, enclosing achene-like

bodies (syconus). They are yellowish-brown when ripe,



MACROMORPHOLOGY

1-The Stem : (Fig. 1)

the main trunk of the plant is erect, cylindrical,
woedy, monopodially-branched, reaching about 5-12 me-
ters in heigit and 58-89 cm in diameter. The outer
surface 1s pale-brown and rough, wrinkled and sometimes

shows lenticels, The terminal and lateral branches are

thinmner and have short interncdes (abeut 2-5 en in

length),  They are green, glabrous to naked eye and
faintly longitudinally striated, the older lnwerppa;ts
are brownish, with rough,'lonqitudinally wrinkled sur-
face and bear scars of fallen leaves. The stem is

cdourless and with a characteristic acrid taste.

the bark is hardly separated from the wood. The
outer surface is greenish to reddish-brown with longi-

tudinal rrinkles, transvers fissures and lenticells,

2—-The Leaves: (Fiq, 1)

The plant carries alternate, exstipulate, simple
leaves. The leaf is ovate or oblong-avate with entirs
or subundulate margin and acuminate apex, coriaceous
texture and symmetric cordate base. The leaves measure
about 9-14 cn in width at its widest part, Both sur-
faces are glabrous; the uppeg surface is dark qreen in
colour while the lower one is lighter. Secondary veins
are  8-1¢ pairs joined by arching intramarginal veins
and distinct reticulate venation in between. The leaf
possesses a falnt characteristic odour and bitter acrid

taste. .
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MICROMORPHOLOGY

1-The stem:

A transverse section through the young stem (Fig.
iA) 18 nearly circular in outline. It shows an epider-
mis accompanied by a layer of 3-4 rows of paranchyna-
tous cells. The cortex is parenchynatous and traversed
al 1ts outer third by a complete ring of about 3-4 rows
of sclereides which is accompanied at its anterior by
collenchyma arranged in 2-3 rows, Parenchyma cells of
the cortex contain prismatic and cluster crystals of

calcium oxalate. The endodermis is indistipet.

The pericycle consists of groups of lignified fi-

ores alternating with parenchysa and surrounded by

crystal sheath., The vascular tissue is formed of 3

nuaber  of collateral continucus radiating bundles,
Each bundle consists of an outer phloem and inner radi-
ating xylem. The phloen and xylem are traversed by bi-

and triseriate medullary rays. Patches of intraxylary
phioem are present at the periphery of the wide

parenchymatous pith,

The Epidermis: (Fig, 3, )
In transverse section appears as one row of square

to subrectangular cells, covered with thick smooth cu-

ticle. In surface view (Fig. 2B), the cells are poly-

gbnal, somewhat axlally elongated with straight anti-
clinal walls and measure 38-58-63 y in length, 20-23-25
o inwidth and 17-20-23 p in height, The epidernal
cells are covered with thick smooth cuticle and stomata

are not observed. Few wunicellular non-glandular tri-

chomes covered with thick smooth cuticle, measure from

]




Kacro- and Nicroserphology of the Stems and
Leaves of Ficus Infectoria (ROXS, )

75-168-175 w in length and 15-18-23 w in width are 0h-

served,

The Cortex: (Fig. 34, B)

Is parenchymatous and traversed at its outer third
by a complete ring of about 3-4 rows of lignified stene
calls with thick walled and moderately wide lumina and
neasure about 68-75-88 w in length and 27-33-49 y 1n
width.

orismatic and cluster crystals of calcium oxalate nea-

The parenchyma cells of the cortex contaln

suring 23-25-33 ¢ in length and 25-34-38 u in diameter

respectively. The endodermis is indistinct.

The Pericycle: (Fig. 4)

The Fibres are elongated, straight and have thick
lignified walls, mcderately wide lumina and blunt te
rounded apices, they measure from 20-23-25 p in diame-
ter and S08-688-650 u in length,

rounding parenchyma cells contain prismatic crystals of

Somstimes the sur-

caleiun oxalate, forming a crystal sheath.

The Vascular system: (fig. 34, B)
The phloer is formed of sieve tubes, campanion

cells and phloem parenchyma, The latter contaln fes

crismatic and cluster crystals of calciunm oxalate.

vhich are non-branched and

Some laticiferous tubes,

with contents that stain yellowish-brown with lodine
(T.5.)

from the xylem by a narrow cambial ring.

are observed in the phleem. It is separated
The xylen
consists of lignified scalariforn, syiral and  pitted
pitied

rarenchyra. Wood fibres have lignified walls, noder-

vessels  accompanied by  lignifiled wood

ately wide to narrow lumina and acute ends. The ves-

Klongated tra-

sels measure 25-28-30 4 in diameter.
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cheids with lignified pitted walls are chserved. The
nedullary rays are nmainly biseriate of subrectanqular

cells with lignified walls,

The Pith:

Is formed of somewhat large, rounded isodiamstric,
thin-walled parenchyma with wide intercellular spaces.
The cells contain prismatic and cluster crystals of
caleium ozalate. The prisms measure from 20-22-2% ¢ In

length and the clusters from 25-3¢-33 u in dlaneter,

The Powder: (Fig. 4)

Povdered stem of Ficus infectoria (Roxb.) i3 dark
areen in colour having a faint odour and bitter acrid
taste. It is characterised microscopically by the fol-

LoWing:

|-Fragments of ploygonal, mainly axially elongated
epidernal cells with straight anticlinal walls and

covered with thick cuticle, stomata are not ob-

serveqd,

)-Unicellular, non-glandular trichomes covered with

thick cuticle and acute apices are olserved.

)-Fragments of thin-walled parenchyma cells either
fron the cortex or the pith, containing prismatic
and cluster crystals of calcium oxalate.  The

cells from the pith are larger in size. s

{-Fragments showing pericyclic fibres with straight,
thick ligrified walls, noderately wide lumina and

blunt to rounded apices and the fragments are sur-

rounded by crystal sheath.




- o-fragments of lignified xylem vessels with spiral,

scalariforn and pitted thickenings.

6-Hood fibres with straight, moderately wide to nar-

rov fuminz, acute ends and lignified walls.

T-Fragnents showing lignified and pitted parenchyna
cells of the xylem in addition to pitted and l1g-

nified fragments of medullary ray cells.

8-Fragments of tracheids, with rounded tips and lig-

nified pitted walls,

J-Laticiferous tubes which are simple, non-branched
and containing granular contents, staining yellow-

ish-brown with iodine (T.§.).

10-Fragments of lignified stone cells with thick walls

and mostly branched narrov lumina,

11-Starch is ahsent.

2-The Leaves:

A—-The Lamina:
A transverse section through the lamina (Flg. 5%,

D) is somewhat biconvex in outline. It shows ap upper
and  lower epldermises, a mesophyll consisting entirely
of palisade cells, no spongy parenchyma, The palisade
1s formed entirely of elongated colunnar cells. The
palisade is interrupted by vascular bundles containing
slightly lignified xylen and phlcer, showing upper and
lower layérs of parenchyma. It is interrupted in the
nidrib region by mass of hypodermal'aollenchyma. The
vascular system in the midrih region is represanted by

a large crescent-shaped vascular bundle accorpanied by
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sveral additives and inverted smaller ones oriented to
forn a dissected ring enclosing central parenchyma.
The latter contains gqroups of intraxylary phloem. Two
lateral vascular bundles are also observed. Al] the

system 1s surrounded by a pericycle formed of a ring of

greups of fibres interrupted by parenchyma.

The Epidermis:

The upper epidermal cells (Fig. 5C) are polygonal,
1sodiametric with straight anticlinal walls and covered
with thin smooth cuticle., They measure from 68-75-98 i

in height. Hairs and storata are not observed.,

The lower epidermal cells (Fig. 5B) are polygonal,
nearly lisodiametric to elongated with slightly Wavy an-

ticlinal walls and covered with thin smooth cuticle,
They measure 25-38-50 yu in length, 13-23-3¢ poin width

and 10-13-15 ¢ in height,

stonata of anomocytic type surrounded by 4-6 cells are

noticed. The cells carry few glandular structure con-
sisting of about 10 radiating cells, containing wax

(dissolved by warming with petroleun ether). Sometimes

described as wax gland ® with no stalk,

The Cortical Tissue: (Fig. 64, B)

the upper and lower collenchyea are formed of 4-5
rows of rounded collenchyma cells. The parenchynma is
rounded and those adjacent to the vascular bundles con-
tain cluster and few prismatic crystals of calcium ox-
alate, measuring 18-20-25 u in diameter and 24-25-78 1

in l2ngth respectively. Few cells contain fixed oil
globules which stain red with sudan III (T.5.).
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Nacro- and Kicromorphologqy of the Stems and
Leaves of Ficus Infectoria (KCKE, ]

The Mesophyll: (Fig. 5D
The wuppermost row of the palisade shows longer

columnar cells than the others.

The Vascular system: (Fig, 64, B)

[he pericyclic fibres are straitht elongated and
have lignified mcierately thick walls, narrow lumina,
acute apless and  measura §70-65¢-783 & in length and
02928 o in

2lements showing sieve tfubes,

dtameter,  The phloer is formed of soft

ceflulesic conpanion
cells and phloem parenchyma. Laticiferous tubes are
observed which have granular contents, staining yel-
lowish-brown with iodine (I.$.). The xylem shows 5p1-
ral, scalariform and pitted, lignified vessels, measur-
tng  25-27-38 u in diameter. MNedullary rays are bi- and
triseriate and show quadranqular to rectangular pitted,

lignified cells in the zylem region,

B-The petiole:

A transverse section through the petiole (Fig. 7A)
15 nearly similar to that of the stem, The cortex con-
tain a ring of 1-2 rows of lignified thick walls and
rederately wide lumina stone cells, 3-4 rows of col-
lenchymatous cells and 2-3 rows of rounded parenchyma

ceils,

Ihe Epidermis: (Fig, 7B)

It consists of polygonal mostly isodiametric celis
with straight anticlinal walls and covered with spooth
cuticle, they measure 15-35-40 y in length, 12-15-18 u
in width and 14-16-19 u in height.

The Cortex: (Fig. §)

Consists of a ring of 1-2 rows of lignified thick

#alied and moderately wide lumina stone cells followed
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hy1.3-4 ro¥s of rounded collenchymatous cells and 5-7
rows of nearly rounded parenchyma cells containing
prismatic and cluster crystals of calcium oxalate mea-
surtig  28-22-2% u in length and 38-32-35 u in diameter

respectively,

The Peficycle:(ﬁgﬂ)
Tha fibres are similar to that of the stapn apd
measure  23-27-30 p in diameter and 560-620-656 u in

iength,

The vascular system: (fig. §)

There 1is no difference in vascular system from
that of the stem, the bambium 1s indistinct, xylem ves-
sels measure 22-25-30 g in diameter.  The pith is
formed of somewhat rounded to isodiametric thin walled
The cells
contain prismatic and cluster crystals of calcium ox-
alate which measure 22-25-27 u in length and 28-30-32 g

In diameter respectively,

parenchyma with wide intercellular spaces.

The Powder: (Fig. 9)
the powdered leaves are dark-qreen in colour with
characteristic odour and bitter acrid taste. It is

characterised microscopically by the following:

I~Fragments of the upper epidermis of the leaves
showing polygonal, nearly isodiametric cells with
straight anticlinal walls and covered with thin

smooth cuticle, \

I-Fragments of lower epidermis of the leaves showing
polygonal, nearly isodiametric cell with slightly

wavy anticlinal walls bearing ranunculaceous ston-




ata and sometimes showing glandular structure con-

sisting of 18 radiating calls.

1-Fragnents of epidermal cells of the peticle con-
sisting of polygonal, small, isodiametric cells

coverad with smeoth cuticle.

§-Fragments of the cortical parenchyma cells con-
taining fixed oil gqlobules, in addition, other
containing prismatic and cluster crystals of cal-

cium oxalate,

S-Fraqments of vpericyclic fibres with straight,
slightly lignified walls, narrow lumina and acute
apices and the fragments are surrounded by crystal

sheath.

b-Fragments of spiral, scalariforn and pittea ligni-

fied xylen vessels.

]-¥ragments of phloen tissue showing laticiferous
tubes.

8-Fragments of wood fibres with straight, slightly
thick, lignified walls and acute to acuminafe

aplces,
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3-Fragments of lignified and pitted parenchyma cells
of xylem and pitted lignified fragments of tra-

chelds.,

18-No starch granules were observed,

sSome Numerical values:

Stomatal number ¢ 23
Stomatal index ¢ 29.3

Yein isiet number: b
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Nacro- and Kicromorphology of the Stems and
Leaves of Ficus Infecteria [RUKS, )

Fig. 1: Sketch of a branch.

X 0.4
F., fruit; L., leaf: S., stem.
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Fig. 2: A. Diagrammatic T.S. of Young sten. x 286 -
B. Surface preparation of young sten. x 286
cor., cortex; ep., epidermis; int. ph., intraxylary phloem; pe., pericycle: ph.,

phloem; pi., pith; scl., sclereid, sub. ep., subepidermis: xy., xylenm.
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Nacro- and Kicromerphology of the Stems apd
Leaves ¢of Ficus infecteria (ROKE,)

Fig. 3: Detailed T.S. of Young stam. X 2432

camb., cambium; coll., collenchyma; ap., epidermis; par., parenchyma; per., per-—
icycle; p.f., pericyclic fibre; ph., phloem: ri., pith; int. ph., intraxylary
phloem; L.t., laticiferous tube: m.r., medullary ray; ph., phloem; sub. ep.,

subepidermis; tri., trichome: v., vesgsel.
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Ca.ox., calciunm oxalate: cr.sh., crystal sheath; ep., epidermis: h., hair; L.t.,

laticiferous tube; n.r., medullary ray; p.f.. pericyclic fibre; scl., sclereid.

st., stomata; tr., tracheid: tri., trichomes;: v,, vessel; w.f., wood fibre;
W.P., wood parenchyma.
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Kacro- and Nicromorphology of the Siems and
Leaves of Ficus infectoria (RUL5.)

Fig. 5: A. Diagrammatic T.5. of the lasaf. X 29
B. Surface preparation of the leaf (lower epidermis). x 228
(. Surface preparation of the leaf (upper epidermis). X 223
D. Detailed T.5. of the lamina. X 23

ca. ox.. calcium oxalate: c¢oll., collanchyma; g., gland; int. ph., intraxylary

phloem: 1l.ep., lower epiderm:is; par., rarenchyma; pal., palisade; per., pericy-
cle: ph., phloem; st., stomata; u.ep. upper epidermis; Xxy., xylem.
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)_ Fig. 6: A & B. Detailed T.S. of the leaf. x 234
~ ca. ox., calcium oxalate; coll., collenchyma; int. ph., intraxylary
-

A
.,. B ) phioem; L.t., laticiferous tube; l.ep., lower epidermis; o.g., oil
< ~ ' globules: pe., pericycle; ph., phloem; sp.par., spongy parenchyma:

:) O _)/ N u.ep. . upper epidermis; v., vessel,




Kacro- and Kicromorphology of the Stems and
Leaves of Ficus infectorle (ROKE, ]

Fig. 7: A. Diagranmmatic T.S5. of the pstiole, x 80

B. Surface preparation of the petiole. | x 315
ca.oX., calcium oxalate; cor., cortex; ep., epidermis; int.ph., intraxylary
phloem; pi., pith; scl., sclereid; sub.ap., subspidermis.
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Fig. 8: Detailed T.S. of the petiole. X 274
€ca.0Xx., calcium oxalate; cor., cortex; coll)., collenchyma; ep., epidermis: int.
ph., intraxylary phloem; L,.t., laticiferous tube; pe., pericycle;: ph., phloen:

pi., pith:; scl., sclereid, v., vesgsel.
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Kacro- and Kicromorphelogy cf tha Sters and
- | Leaves of Ficus infecteria [KCKE. .
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Fig. 9: Isolated elements of the leaf. 21?27
ca.ox., calcium oxalate; cr.sh., crystal shaath; ep., epidermis; L.t., laticif-
erous tube; m.r., medullary vray; pal., palisade: p.f., pericyclic fibre; st.,

stomata; tr., tracheid; v., veesel: w.f., wond fibre: w.p. wood parenchymd.
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