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Abstract
The macro- and micromorphological study of Fiens elas
& A S elastica Roxb var, decora, was cani ‘ I indi
o rictic faatures of the diTn . : . L was carted ontwith the am ol tinding oul
the characteristic features of the diflerent organs of the plant in both entire and 11\\\\'.Iv;v | ;i\t|\|< .
fid - Jinainabdl A aibid difucbedohie i \ §

INTRODUCTION 5 PR ;
. Jastica Roxb. v . S0-70 ¢ in dinmeter, The onter sutfiee is brown in
Ficus elastica Roxb. var, decora is a large tree solor W wrinkled . I g "
ultivated in Egypt. It belongs fo family M color, rough, wrinkled and  some  times  shows
cultivi . cv:r‘ 2 83 gs 1o & Yy Moraceae lenticels, The terminal and lateral branches (stems)
lhm'mlyi);:i%mgdoull;‘l |in-l: is_;ul;.m ‘Jnld over 1400 (Figs. 1A & 1) are thinner and having short
o b » 1 . o i A . . .. \ .
<p:c;lclss et P o n:‘OplCJ. M,lbm:?,'.:'“ internodes, green, plabrous, faintly  longitadinally
= - o N o Qi ] . .
regions and : b cmperate regions™ striated and measure =10 covin lenpth and 2-3 ¢covin
Some ficus species were mentioned in several diameter,
reports  for  their anti-inflammatory, analgesic, The leaves (Figs. [A & 1) are large, leathery,
anlxl\_\'pm&csr]lsn'e. hypoglycemic and antimicrobial glabrous, alternate, exstipulate, simple, ovale with
activities”™ . The chemical study ol the aerial parts of acuminate, recurved  apices, symmetric bases and
the plant has been carried out by the same authors of entire marging. They measure 15-30 ¢min length and
this article and resulted in the isolation of 13-18 cmin breadth, The upper surlace is dark green
triterpenoids, a steroid, flavonoids and a cinnamic while (he lower one is lighter in color, Leaves are
acid derivative and will be submitted soon for pinnately veined with large central vein that is

prominent at the lower surface, joining the secondary
veins almost at right angles and rnming paratlel up
to the margin with distinct reticulate venation in
between'™. The petiole is cylindrical, solid, glabrous
and green in color, 1t measures 4-6 cny in length and
0.5-1 ¢cm in diameler,

The young leaves are enclosed inside a glelicate
reddish green sheath (Fig. 1) at the  terminal
tapering ends of the branches, The sheath measures

publication elsewhere

The litcrature showed no report concerning the
macro- and micromorphology of the plant. The
present work covers macro- and micromorphological
study of the root, stem, leaves and sheath with the
aim of finding out the diagnostic features by which
the plant can be casily identified in both entire and

powdered forms.

EXPERIMENTAL 20-22 cm in length and 0.5-3,5 cm in breadih,
Plant Material: _ - 4 L 11. Micromorphology:
The plant material of Ficus elastica Roxb. var. (Cell dimensions of (he different tissues of the root,
decora was collected in April 2000 from the privatc stem, leaf, and sheath are listed in Table 2)

garden of the Faculty of Pharmacy, Zagazig

University, and was identified by Prof. Dr. Abd El- The root

A transverse section through the root (Fig, 2B is

Aziz Kamel Dawh, Prof. of Horticulture . Faculty of . . B) i

Agriculture, Zagazig University Zagazig. Zagazig, almost rounded in outline. 1t has an outer brownish
e 4 A o » N . . R .

Egypt FI‘CSil samples were used throughout the study cork followed by a wide parenchymatous plu!lo&!u_un

. P traversed by a complete ring of (hick- walled lignified

sclereides in its outer part. Laticifcrous tubes (canals)
L Macromorphology: ) and diffused small groups of lignified fibers arc
Ficus elastica Roxb. var. decora (Fig. 1A) 1S @ observed in the cortical region. The pericycle is
large tree that reaches up to 10 m in height. It shows formed of an intermpted ring of lignified fibers
 spreading branches with reddish-green sheath at the surrounding a wide vascular tissue, The vascular
growing tips . The trunk and other parts of the tree tissue comprises a narrow phloem and a wide xylem
exude a thick white latex by incision to produce with a central tetrarch primary xylem.
tubber'™®. The plant shows a large woody root. The cork (Figs. 2B & 3A) is wide and consists of
The young oot (Fig. 1B) is dark brown. 3-5 layers of polygonal, moderately thick-walled,
Ylindrical, fusiform, tap root, bearing many shorl suberized, tangentially clongated cells arranged in

tapering branched lateral roots with smalier rootlcts. radial rows. .
It has rough surface and breaks with a fibrous The phetloderm (Figs. 2A & 2B) is parenchyma-

fracturg showing a yellowish interior, 1t measures 20- atous and traversed by a continuous ring of lignified
Aemip length and 4-10 cm in diameter. sclerenchymatous layer, The SCIL‘I'CI]CII)‘III.:"O!IS layer
The main trunk of the plant (Fig 1A)1s erecl, (Figs. 2B & 3B) consists of 1-2 rows of thick-walled

®lindrical, woody, reaching up to 10 min height and
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penificd scleredes The parenchvmatons Tver
oy s formed ol 1530 1ows of thin walled
with varow antercellular spaces

|)l“t"|
(g
celilosic cells
NICrons branched nciferons wbes .as well as, few
ronps fustform fibers with acute apices and narrow
jumens are seattered throughout the parenchymatous
plwllmlcrm_ The fibers have non-lignificd olll.cr walls
pat Nipnified anner sudes. The laticiferons  tubes
confain ey granular contents which give pgreenish
color with ferric chloride (T.S) and a ycllowish-
prown color with caunstic alkali,

The pericycle (Fig. 2B) consists of numcrous
LIoUps of lignificd fibers (10-40 fibers in cach
group)thatare separated by parenchyma.  The
pcric_\'clic fibers (Figs. 2B & 3B) have thick non-
lipnificd outcr walls and lignified inner sides with
parrow lumens and acute apices. Laticiferous tubes
(Figs. 2B & 3B) arc found within the parcnchyma
and associated with fibers .

The vascular tissue (Fig. 2B) is formed of an oulter
natrow phlocm and an inner xylem with cambium in
between and transversed by uniscriate medullary rays.
The phloem (Fig. 2B) consists of polygonal, thin-
walled cellulosic elements showing fcw idioblasts
containing brown contents. The cambium (Fig. 2B)
consists of 3-7 rows of thin-walled, tangentially
clongated, rectangular merestimatic cells. The xylem
(Figs. 2B & 3B) is wide and consists of lignificd

xylem vessels, wood parenchyma and wood fibers that

are arranged alternatively with thin walled ccllulosic
lignificd

parenchyma to form lignificd and non-
tangential bands traversed radially by thick-walled
lignificd and pitted medullary rays. Xylem vessels
(Figs. 2B & 3B) have thick lignificd walls and arc of
annular and pitted types. The wood parcnchyma is
vasocentric and formed of polygonal. thick walled,
lignified . pitted walls. Wood fibers arc fusiform with
thick lignificd walls, narrow lumens and aculc apices.
Calcium oxalate clusters and prisins arc AuNICIous
especially in the wood parcnchyma surrounding the
wood fibers forming crystal sheath (Fig. 2B & 3B).
The medullary rays (Figs. 2B & 3B) arc 1-2 cell wide,
usually uniscriate and radially clongated being sub-
rectangular cellulosic in the phloem region and thick-
walled, lignified, pitted in the xylem region.

Powdered root

The powdered root (Fig. 3) is yellowish brown in
lc;)lc(;i with faint characteristic odor and bitter taste. It
iracterized microscopically by the following:
- Fragments of polygonal thick-walled suberize
cork cells. -
: Fm.g"]cnls of thick-walled lignified and pitted
. ;cle’c'dcs with narrow or wide lumens. )
fgments of branched laticiferous tubes with
. %rc'wsh granular contents.
,i"‘.ﬁ%'“ems of fusiform pericyclic fibers with
gnified walls, narrow lumens and acutc apices.

ith thick
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v Fragments of higmificd annlae and pitted xylem
veasels

0= TFragments of thick-walled hpnified wood Tibers
accompanicd by parenchyma containing prism
and cluster crystals of calcium oxalate (forming
crystal sheath),

7- Fragments of thick-walled lignified and pitted
wood parenchyma,

8- Fragments of thick-walled lignified and pitted
medullary rays,

¢ p ( i

9- Isolated cluster and prismatic crystals of calcium
oxalate.

10- Starch is absent.

The stem

A transverse section through the stem (Fig. 4A) is
nearly circular in outline showing an outer epiderinis
surrounding a wide cortex. The cortex shows 2-3
layers of subcpidermal parenchyma, 7-12 layers of
collenchyma and 15-17 layers of thick-walled
parenchyma. The endodermis is well distinguished.
The pericycle consists of an intcrrupted ring of non-
lignified fibers surrounding a wide vascular cylinder
and a central pith.

The epidermal cells of the stem (Figs. 4B, 5A) arc
polygonal to sub- rectangular with straight anticlinal
walls and covered with thick, smooth cuticle. Cluster
and prismatic crystals of calcium oxalatc  ar¢
frequently observed in the cpidermal cells. Stomata
and trichomes arc absent. The cortex (F igs. 4A & 4B)
is formed of 2-3 laycrs of thin-walled cellulosic
hypodermal parcnchyma showing few scattered
lignified thick-walled sclereides followed by a layer of
collenchyma in 7-12 rows of small thick-walled
cellulosic cells and 2 parcnchymatous  layer
comprising 13-18 rows of thick-walled cells with
wide intcrcellular spaces.

Laticiferous fubes and idioblasts containing
cluster and prismatic crystals of calcium oxalate are
frequently distributed in the cortical parenchyma. The
laticiferous {ubes arc stmiple, non-branched and
fusiform in shape. They contain greyish granufar
contents that give greenish color with ferric chloride
(T.S) and an intense yellowish- brown color with
caustic alkali. Calcium oxalate clusters and prisms

are also found. '
The endodermis (Fig. 4B) is composed of well-
differentiated  parenchyma but with no casparan

strips. )

The pericycle (Figs. 4B & 5B) consists of groups
of non-lignified fibers ( 9-15 fibers in cach group).
The fibers having wide lumens and acutc or blunt

apices. . .
The vascular systcm of the stem (Fig. 4B) consists

of a continuous ring of an outer phloem and an inner
xylem showing cambiuni in-between and traversed by
biseriatc medullary rays. The phlocm (Fig. 4B)
consists of polygonal thin-walled cellulosic clements.
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Fig. (2):‘The Rogt of Ficus elastica Roxb. var decora

A- Dlagfamcnc transverse section of the root . X 24)
B- Detailed transverse section of the root ((X 188)
ca.ox., calci : i

@ idioblasltlfnlqtox?a]?itcei}eigw cambx‘um; ¢ cr. cluster crystal of calcium oxalate; ck., €Ok
fiber; pd., pheliodem; ph. :}Iﬂb:én? r., medullary ray; par., parenchyma; p.f., pericycli®
sclereides; v., vessels; w. par P-Cr., prismatic crystal of calcium oxalate; b

. wood parenchyma; w.f., wood fiber,
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Fig 3):
): The root of Ficus elastica Roxb. var. decora.

A.
: ICOrk cells of the root.
soloted elements of the root.

oxalate; ck., cork cells; cr. sh., crystal sheath; Lt.,
d., phelloderm; p.f, pericyclic fiber; p.Ct prismatic

v., vessels; w.p., wood parenchyma.

C.¢r
' C
.+ Ca0X., cluster crystal of calcium

Ieif
: .chta?gF: tube; m.r., medullary ray; P
: alcium oxalate; scl., sclereides;
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. young st
section of the stem & stem

C., cortex; cb., cambium: ,
endodermis; ep., epig::;n(i:;crﬁyglusﬁey;symal. Ofi ca]cium oxalate; col. conenchyma; eﬂd-’
h., phloem; per. i oo podermis; Lt laticifey . ry 18Y:
a g ﬁbe:l’ per., pericycle; p.L., pericyclic fiber; pi ith: ous tube; m.r, meduua?w. .
woo ; W.p., wood parenchyma, » P> pith; scl,, sclereides; v., vessel;
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The cambium (Fig. 4B) consists of 6-8 layers of
wlar thin-walled meristimatc cells. The xylem
rg;(.;laﬂliB & 35B) consists of llgmﬁcd Spir;l] and
(Fig. yessels. accompanied by lignified wood fibers
nn"_‘“‘_ﬂtr",lr}'@\y lumens and acute apices in addition {o
h.mv"nbd.piucd wood parenchyma The medullary
hgmﬁC‘Fi s, 4A & 4B) arc mainly biseriate ang
rays (qcfj’l;,:‘ sub- rectangular cells with non-lignified
ml;:s(:n the phloem region and thick-walled lignificd
\\;i"'cd walls in the xvlem rcgion.
" The pith (Fig. 4B) consists of somewhat large
rounded  thin-walled _parenchyma . \.vith narrow
intercellular spaces. ldloblfxsts conlaining prismatic
and cluster crystals of calqupl oxalate are observed,
Laticiferous  tubcs  containing greyish  granular
contents that give greenish color with ferric chloride
(T.5) and intense yellowish- brown color with c
alkali arc also present. Few scattered thick
lignified , pitted parcnchyma are observed.

austic
-walled

Powdered stem

The powdcred stem (Fig, 5) is dark green in color
with faint characteristic odor and bitter taste. It is
characterized microscopically by the following;

I- Fragments of polygonal cpidermal cclls with
straight anticlinal walls, covered with smooth,
thick cuticle and frequently contain prism and
cluster crystals of calcium oxalate,

2- Fragments of idioblasts comtaining cluster and
prismatic crystals of calcium oxalate.

3- Fragments of non-lignified pericyclic fibers with
wide lumens and acute or blunt apices.

4 Fragments of lignified spiral and annular xylem
vessels,

5~ Fragments of thick-walled lignified wood fibers
With narrow lumens and acute apicces.

" Iragments of lignified, pitted wood parenchyma
and Medullary rays,

L lFftf:fmems of simple, non-branched laticiferous

ubes containing granular contents,

“UTagments  of jsolated thick-walled lignified
Sclereidos,

* Starch apg trichomes are absent.

The leaf

A tran

SVerse section through (he leaf (Fig. 6A)
Showsg an isobilater " :

o al structure with one row of upper
llen S Palisade, bogl being interrupted by
of “ichymg i th

Patenchy, ¢ midrib region. It shows 1-5 layers
lowey pi éma.to“s hypodermis below the upper and
Sideg p,— SeS. The midrib is prominant on both
‘fa\’ers@d mf)re Prominant at the lower surfz.lcc and
tin whereyla large vascular bundle in a dissected
Vasylay bun ¢ lower part has a crescent shap.The
{ibeyg ¢ Is surrounded by lignified pericyclic
Th
) g P a0 e
- Miclipg “"dllscd

I cpidermises (Figs. 6B, 6C &
of polygonal cells with straight
and covered with thick, smooth

cuticle. The upper

_ and lower neural epidermal cells
(Figs. 6E, oF &

7) are polygonal and axially
clongated with almost straight  anticlinal walls and

covered with thick smooth cuticle. Stomata (Fig. 6D)
arc present only on the lower epidermis, They are
oval or rounded in outline -of the anomocytic type and
each is surrounded by 4-5 subsidiary cells. Calcium
oxalate clusters frequently occur in the epidermal
cells of both surfaces, Trichomes arc absent

The mesophyll (Fig. 6A & 6B) is isobilateral with
one row of upper and lower palisade cells separated
from the upper and lower epidermises by 1-5 layers of
parenchymatous hypodermal cells and encloses a
wide spongy tissue in- between. The hypodermis (Fig.
6B) is composed of large thin-walled parenchyma
varying from small rounded to large elongated giant
cells. The upper hypodermal cells are much larger
than the lower ones. The palisade cells (Fig. 6B) are
columnar with thin straight radial walls ,The spongy
lissue (Fig. 6B) is formed of 20-24 rows of thin-
walled more or less rounded parenchyma cells
showing wide intercellular spaces.

In the midrib region , the corex (Fig. 6A & 7)is
parenchymatous with subepidermal layer followed by
a wide region of angular collenchyma abutting the
upper and lower epidermises. The hypodermis
consists of 1-2 rows of thin-walled celtulosic
parenchyma. The angular collenchyma consists of 7-
10 layers of thick-walled cellulosic cells while the
parenchyma region is formed of 12-16 rows of thick-
walled cellulosic cells with wide intercellular shaces.

The pericycle (Fig. 6A, 6G & 7) is formed of an
interrupted ring of fibers in 2-3 rows being lignified
in old leaf and non-lignified in young one. The fibers
are spindle shaped with thick-walls, acute apices and
wide lumens,

The vascular tissue (Fig. 6A &7) consists of
collateral vascular bundles with few groups of
perimedullary phloem within the vascular ring. It is
composed of an interrupted ring of an outer phloem
and inner xylem surrounding a parenchymatous pith.
The phloem (Fig. 7) is formed of polygonal thin-
walled cellulosic elements. The xylem (Fig. 6G) is
formed of lignified annular and pitted vessels and fevw
pitted lignified tracheids. Fusiform thick- walled
lignified wood fibers with acute apices and wide
lumens in addition 1o thick-walled, pitted ,lignified
wood parenchyma are present. The pith (Fig. 7) is
formed of thin-walled cellulosic parenchyma with
narrow intercellular spaces.

Numerous simple, long, non-branched laticiferous
tubes and cells containing greyish granular and
yellowish brown contents, respectively arc observed
in the mesophyll, cortex and pith (Figs. 6B, 6G & 7).
The granular contents give greenish color with ferric
chloride (T.S) and yellowish-brown color with caustic
alkali.(Figs 6A, 6B, 6C & 7).Clusters and prismatic
crystals of calcium oxalate (Figs. 6A, 6B, 6C & 7) are
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Fig (5): The stem of ° o o
' : The stem of Ficus elastica R '
A- Epidermal cells of the stem. 0xb. ver. decora (Al X 493)

B- Isolated elements of the stem.

c.cr., cluster crystal of calcium oxala .

. . te; Lt., laticiferoi ‘

rismatic crystal of calci o L Jdliclierous tube; : TR, TN

P rystal of calcium oxalate; p.f, pericyclic fiber: v vevsein ot 06
wW.p., wood parenchyma. i v, vessels; w.f, wood fiber:
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afso observad whle mchomes awe absent. The
pcrosaopical - numencal vatues of the leaf are

. .
qummancad in ablo t

Fahle U Microscopcal numencal values of the leal

of Frous elaviica Roah var decona

The nunenteal value

gromatal index ot Tower eprderans

;l‘.aln&idc ratio ol upper palisade 1

il‘.\limdc ratto of lower pahisade 5

f\'cin-x’slc( number., 2.4
|

A
Recorded value
7.2 9.2

Veinlet- ermination nmber

Pondered leaves:

The powderad leaves (Figs: 6C oD & 0G) are
dark green in colour with characteristic odour and
butter taste, The diagnostic characters are
|- Fragments of upper and lower epidermises of the

leaves with polvgonal, nearly isodiameteric cells,

having  straight anticlinal walls, covered with
thick smooth cuticle and showing anomoeytic
stomata on the lower one, Cluster crystals of
calcium oxalate are frequently observed in the
epidermal cells of both surlaces.

- Fragments of the lamina in  sectional  view
showing isobilateral structure.

3- Fragment of the upper and lower neural epidermal
cells,

4- Fragments of simple. non-branched laticiferous

tubes containing granular contents in addition to

laticiferous cells containing  yellowish-brown

confents.

Fragments  of  pericyclic

lignified walls, wide or narrow lumens and acute

apices.

Fragments of lignificd annular

vessels as well as. tracheids

7~ Fragments of fusiform, lignificd wood fibers with
acute apices and wide lumens .

8- Fragments showing lignified
parenchyma.

¥ Calcium oxalate clusters
observed

10-Starch and trichomes are absent.

fiber with slightly

N
1

6 and pitted xylem

and pitted wood

and prisms are frequently

The petiote
A transverse section through the petiole (Fig. 8A)
'S nearly circular in outline. It shows an outer
®pidermis surrounding a comparatively wide cortex
Which consists of ome row of subepidermal
Parenchyma  and  several layers of angular
C(,mcnch.‘-'l“ﬂ followed by a wide sone of thick-walled
P\Ire[.lch).“m‘ The endodermis is distinct. The
I:;Irlf‘\cc::‘l is p:lrcnch_vmmous cuclqsing:n ring of mdi:x}
pemnc&l"\asculnr bundles \\'nh_!cw g,r()ups"f)
Dith, ary phloem on the inner side and a centeral

e hclkpldcrmul cells of the petiole (F1gs. 8B & 8C)
: '1\\-:(|120' ‘?'g"“ul isodigmeteric with straight anticlinal
g covered with  thick smooth cuticle,

Numerons prisms and cluster crystals of calcium
oxalate are observed i the epidermal cells. Stomata
and trichomes are absent.

Fhe cortex (Figs. 8A & 813) consisis of an ouler
Laver of parenchymitous hypodermis followed by 12-
4 rows of angular collenchyma and 17-19 rows of
nearly rounded to oval thick-walled parenchyma with
wide intercellular spaces,  Laticiferous  (ubes
containing pramlar contents, as well as. laticiferons
cells containing brown contents are observed in the
parenchymatous region, Cluster crystals of - calcium
oxalate are observed only in the hypodermal layer.

The endodermis is differentiated as a single row of
tangentially  clongated  cellnlosic  cells with no
casparian strips. The pericycle (Fig. 8B) consists of 6-
8 layers of thin-walled cellulosic parenchymnua.

The vascular tissue (Fig8. 8A & 8B) is formed of
several groups of radially arranged collateral vascular
bundles separated by parenchymatous, non- lignificd
medullary rays and  showing  few perimedullary
phloem at the inner side of the bundles, The phlocm
(Fig. 8B) is formed of thin-walled cellulosic clements
showing few laticiferons tubes with granular contents
and laticiferous cells with yellowish brown con(ents.
The cambium (Fig. 8 B) is distinct and formed of 3-4
rows of thin- walled meristematic cells.

They xylem (Figs. 8B & 8D) consists of lignificd
spiral . annular vessels and  non-lignificd wood
parenchyma, as well as. biscriate medullary rays,

The pith (Fig. 8B) is formed of ncarly rounded
(hin-walled parenchyma  becoming larger Jlo the
inside. Few laticiferous (ubes containing granular
contents are observed which give grecnish color with
ferric chloride (T.S) and intense ycllowish brown
color with caustic alkali.

Powdered petiole

The powdered petiole (Fig. 8D) is green in color
with characteristic odor and bitier taste. It is
characterized microscopically by the following :

1- Fragments of polygonal isodiametric cpidermal
cells covered with thin smooth cuticle and showing
numerous prisms and clusters of calcium oxalate

crystals.
2- Fragments of spiral and annular lignified xylem

vessels,
3-of phloem tissue showing laticiferous tubes.

Fragments

4- Fragments  of isolated laticiferous tubes and
laticiferous cells with brown contents,

5. Starch and trichomes are absent.

The sheath

A transverse section through the sheath (Figs. 9A
& 9B) shows an upper (inner) and lower (outer)
epidermises enclosing a  homogenous  mesophyll
which is transversed tangentially by  several
vasocentric vascular bundles. ' )
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Fig. (6): The leaf of Ficus elastica Roy), var, dec i
o }:. I[:f;zmmw transverse section of the keaf’ (X I()). ora.
thed transeverrse section of bne (%
D- Lower cpidormal cclls of the I::,,',hc Jamina (X 120)  C- Upper epidermal cells of the lamina (X 255)
F- Lower cpidermal cclls of the midrih, (?.; ‘35’ E- Upper epidermal cells of the midrib (X 198)
I (A 198) G- Isolated elements of the leaf (X199
€., cortex; caox, caleiem oxalate; ¢ o, cluster o p
hypodermis; Le., laticiferous cell; Lep., Jower crystal of cale
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. : L LEp., unpe H .
woad fiber; w. par., wood paumch\m:;’ . x;f:,'m'm' u.pal., upper palisade; v., vessels; w.f, _
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Fig, (7): Detailed transverse section in the midrib of the leaf of Ficus elastica
iy " Roxb. var. decora. - (AL X 176)

| c.cr., cluster crystal of calcium oxalate; ¢.p., cortical parench}fma; hyp., ‘hypo.dennis;
~ laticiferous cell; Lcal., lower collenchyma; Lep., lower epidermis; p.f, Pencychc fiber; ph.,
- phloem; p.ph., perimedullary phloem; p.cr., prismatic crystal of calcium oxalate; u.col,,

upper collenchyma; u.ep., upper epidermis; v., vessels; w.f,, wood fiber; w.p., wood
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D

Fig. (8): The petiole of Ficus elastica Roxb, var. decora 3
A- Diagrammatic transverse section of the petiole., . (X 15)
B- Detailed transverse section of the petiole. (X123)
C- Epidermal cells of the petiole. (X295)
D- Isolated elements of the petiole. (x295)

¢., cortex; cb., cambium; col., collenchyma; end., endodermis; €p., epidermis;

~ hyp., hypodermis; L., laticiferous cell; Lt., laticiferous tube; m.r., medullary ray:

per.; pericycle; ph., phloem; p.ph., perimedullary phloem; v., vessels; xy., xylem. 2
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Fig. (9). '
'i‘f); The sheath of Ficus clastica Roxb. var. decora. (xX30)
B-A a@mtic transverse section of the sheath. (X 280 )
Up tled transverse section of the sheath. (X 260)
D. 5‘;(’11[!(:') epidermal cells of the sheath - (X 260)
Elsoly (outer) epidermal cells of the sheath. (X 260)
@ clements of the sheath, :
e : . g
- COrte. _ . Lt laticiferou
:,ubm-tp. }c:{,,ox" calcium oxalate; c.cr., cluster crystal of calcium Oxﬂla::]’q_ J.b., vascular
"dicyvy, m::mdcnnis; ph., phloem; u.ep., upper epidermis; V., VESSE
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The upper (inner) epidermis (Figs. 9B. 9Q)
consists of polvgonal nearly isodiametric  cells
covered with thin smooth cuticle. Some cells contain
cluster crystals of calcium oxalate .The lower
cpidermis (Figs. YB & 9D) is formed of polygonal
cells  covered with thin smooth cuticle, Cluster
crystals of calcium oxalate arc observed. Few stomata
of the anomocytic type are observed only on the lower
surface while trichomes are absent.

The cortex (Figs. 9A & 9B) consists of 16-18
layers of thin-walled parenchyma with narrow
itercellular spaces.  Laticiferous tubes containing
greyish  granular  contents as well as idioblasts
containing red-colored constituents are observed
especially in subepidermal layer of the upper (inner)
epidermis. The red constituents give yellowish-brown
color with caustic alkali indicating their phenolic
nature .The red color disappears with chloral hydrate.
Numerous cluster crystals of calcium oxalate are
observed.

The vascular bundles (Figs. 9A & 9B) arc of the
vasocentric type showing 2-3 small annular and spiral
vessels (Fig. YE) that are surrounded by polygonal.
thin-walled cellulosic phloem elements (Fig. 9B).

Powdered sheath
The powdered sheath (Fig. 9E) is reddish green in
color with characteristic odor and bitter taste. It is
characterized microscopically by the following:
1. Fragments of the inner and outer epidermal cells
formed of polygonal isodiametric or nearly
isodiameteric cells that may contain cluster
crystals of calcium oxalate. Few anomocytic
stomata are observed only on the Jower surface.
Fragments of spiral and annular lignified xylem
vessels.
Fragments showing the parenchyma of the cortex
containing small cluster crvstals of calcium
oxalate.
4. Fragments showing non-branched
tubes with grevish granular contents.
5. Idioblasts with reddish contents may be also
observed.
6. Starch and trichomes ar¢ absent .

nN

(7]

laticiferous

Conclusion:

On reviewing the available literature .it could be
concluded that Ficus elastica Roxb. var. decora can
be differenited form other species of the genus Ficus
by the absence of flowers. fruits. cystoliths and
trichomes.

Table 2: Cell dimensions of the different

lissues of

the root, stem, leal, and sheath of Ficus elastics Royy,
var. decora. o
Organ |Tissue Dimensions (y)
Root

Cork L=37-67, W=7.3

Sclereids L=27-50,W=33.¢;

Laticiferous tubes |L = 1279 - 1300

W=10-15

Pericyclic fibers

Vessels

Wood parenchyma

Wood fibers

Calcium oxalate
cluster

Calcium oxalate
prisms

Medullary rays

L=16 -20,W=13-29

L=82-94. W=23.27

Stem
Epidermal cells |L=5-27, W=5-14,
H-11-14
Laticiferous tubes [L = 1200 - 1300,
W=27-47
Pericyclic fibers L = 11350 - 12160,
W=7-20
Wood fibers L=1542-1714,
W=13-20
Wood parenchyma(L = 50 - 80. W = 23 - 61
Vessels D=60-80
Medullary rays  [L=350-122, W=23-27
Calcium oxalate |D=20-27
clusters
Calcium oxalate  [L =30-33. W=23-27
prisms B
Leaf
blade |Upper epidermis |[L=19 - 43 W=13-27

Lower epidermis

Upper, lower
neural epidermis
Stomata

The hypodermis
The palisade
Pericyclic fibers

Vessels
Tracheids
Wood fibers

Wood parenchyma
Laticiferous tubes

Laticiferous cells

Calcium oxalate
clusters

Calcium oxalate

prisms

H=10-14

L= 14-68 W=14-23
H= 14 -27

L = 40-144 W = 10-34,
H = 20-34

L=40-54 W=39-30
L= 14-244, W=20-11
L=27-74.D=359

L = 3055-3330.

W =20-27

D=34-74 i
L=47-78. W=7-13
L= 1114-1500

W= 27-40

L = 135-162. W =614

L = 1257-1270.

W=27-40 :

L=20-31 w="7!

D=7-20

L=7-20, w=7-1
__..-——-""’.
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