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WACRO- AND MICROMORPHOLOGY o

_ DALBERGIA $15500 toxy,
GROWING IN EGYPT, s

Part 1 The leat and Stem

Taha M. Sarg, Abdel-Monem Atayn, Afuf Abdr.l Chant and Wéfua‘lku!r
Department of Pharmacognogy, /f aculty of Tharmacy, o
Zagaziy University, Zagazig Ty,
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v e and mucramarphological characters of the leaf and sers of Dtilberyin tisenes Vorty. geosfing 14§
” order tn find out the disgnostic fea

0t have
catures which can help in the identification of this {ilae

i in both entire aned -

INTRODUCTION

55 3 part of our continued investigation and
ey on 1ot Egyptizn medicinal plants, the species
' p.berzia 3izgoo Roxb. was nominated for

’
e oemical and pharmacological studies,

albergia sissoo Roxb, (Family Leguminoseas,
graceze; 38 2 plant indigencus to India and

o

anks  of irrigation

¥ Ine arznic name " Al Sarvoa”,

its have heen  reported
such 23 antimicrobial,

(1.f
- < M nerl fawa 3 o
atemer, smooth muscle relaxant~%, emmena-

. ¢ o .
~ semehsommrmtart oo frm e
SN POICTOOCIETONmIC,

—ty
alicoagulant'”) and

yminal complains of

me plants extracts
s Fave been uied as poultics in varicose

-
P | - . A fae 4
s Csirder zod for typhoid fever' '),

Dalbergia sistts Rozh nave

& =
e View of the imponizace of this plant we
foia .
- » 0 P & ”

Tt W o a2 comprehensive macro-and
.. ¥

sdy of s organs. In the present
g with the macro-and
eaf and stem of this plamt to
s1ic characiers of each organ by

% “ gy dAersd
sdesedy 1 in both entirs and powdered

EXPERIMENTAL

arowing on the banks of itigation cangls in the vicinity
of Zaygarig (25 Vo Nextheasters Carrey, Egypt. The
identity of the plast was indly verifisd by Dr. Nabii
El-Hadidi, Prof. of Plant Toronomy, Facelty 0f Scignce,
Cairo University, Figypr, A vouches sample of the
flwering tops of the plant i kept i the Depantmient o
Pharmacoynosy, Faculty of Pharmacy, Zagasig
University, Fgym.

A= Macromorphology

Dalberzia sisson Rk is a large pereonial iree
attaining 4 meters ngh, the plant shows fichly branched
hiard wead tunk reaches up to 30 oo in height and 3%
16 145 cm in diameter_ 1t has big brapches and ImeTon
youny green branches, It carries numerous compound
alternate leaves and yellowish-whits papillionaceoms
bermaphrodite fluwers arranged in tetminal racemose
inflorescences. The plant flowen frem A il to May.

i- The Leaf

The leaves (Fig. 1) ere crowded, cornpound
alternate with 3 16 6 leaflets arranged alteruately on
achis wrminated by one leaflat {ompatipinnate). They
ate cadine perustent 2nd petiolate with exstipulaie base
showing pulvinus, The jsaflets are shontly petiolate
orbicular with dark green hairy upper sutface and paie
green pubweent lower ane, acuminate apes, eatirg’

-\

AN, symmettic have and measure 2.0 10 4.5 cmin
:zr‘, v}

1gth znd 1.5 10 4.0 cm in widih, Trey have pinnately
reticulats vennation. mdeib and big veins ars promtnen
on the lower surface and much lese prominent on the
upper une. They have papery tertars, slight entout and

.

nuciizgencut tavte,
1l The Stern -

The maiw trunk 2 ervet, cylindrical and mernrss
up 10 340 cm in height and 35 15 145 cm in dismeter. {1
i+ frexly mancpodiaily branched showing greyish: brows
rrsgh surface with deep loogitadinal and franiszrie
fiesures and whativh batches of fchend: cark iy exily
eafohiar=l. The big branches are duck greyih Brown, o
A

' rigid, wiid and cylindrical, shepving Internodes ot S fo

. v 2 . e
14 cm in length and 0.3 1 29 om in diarketer. The
yeremy branches are cylindrical wim green enoth hary
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o
«; internodes measure 1.510 3.0 ¢y in length and
T, s mm m dlametes. Young stem is flexible but op

breaks with fibrows fracture eXposing

e .
A . lowish-white center,
izt odour and slighdy bitter tagea,

2 \xromorphology :

awg o

A TUDSVETSS section of the Jeafler (Fig. 2) shows
, socsivenmal structure: palisade layer js interrupted by
:_5;,3;':}:7_-_ in the midrib region. Bath epidermis show
2s hypodermis. The midrib rgion shows
d vascular tissue with lower arc of
iz fibres surrounded with crystal sheath and
perimedullary phloem above xylem,

A tramsserse section of the peticle (Fig. 3) is

gmost srewiar in outline with slight depression on the
spper serface. It consists of an epidemis surreunding a
wids parencdyTnatous cortex showing a complete layer

! collenchyma. The vascular system
ge crescent-shaped vascular tissue in
»arate vasculer bundles on both

small batches of perimedullary

A tramsvarse section of the old stem (Fg. 4y is
i i itline. It shows an outer cork
narrow collenchymatous phelloderm with

s and 2 parenchymatous cortex. The
numerous batches of lignified
ged in a ring and surrounded by
ascular tissue forms a complete ring
nd inner xylem with cambium in

between. The pith is narrow and lignified. In the young

stem (Fig. 5) and the rachis (Fig. 6), they show_:‘.m outer

epidermis, parenchymatous cortex with subepidermai -
collenchyma, a ring of 13 to 15 vascular bund_lcs aqd-
wide parenchymatous pith. The pericycle of m‘chl‘.\

shows groups of fibres surounded by crystal sheath

while that of young stem is collenchvmatous.

i- Epidermis :

Both epidermis of the lamina (Fig. 7) consist pf :
polygonal cells with straight anticlinal walls and
covered with thick smooth cuticle. The ncural
epidermal cells of the leaflets (Fig. 7): petioie (Fxg_. 3)._
rachis (Fig. 6) as well as young stem (Fig. §) are nxga!l)
clongated and covered with thick striated cuucl.c.
The size of epidermal cells in microns are given in
Table (1).

ii- Stomata :

They are present on both surfaces of the leaflet
as well as that of the rachis (Fig. 7.6) bui they are
completely absent on petiole and young stem. They are
of the paracytic type, oval or rounded in outline and
measure 10 t0 16 4, 6 to 13 win length and R 1o 14 i,
610 8 Wt in breadth respectively.

iii- Trichomes :

They are of covering type only and present on
epidermis of the leaflet. petiole, raheis and young stesn
(Fig. 2.7.3.6,5). Trichomes are uniseriate malticelinlar
formed of 2 10 3 short basal cells and a long termnal
one. They have thick cellulosic walls, narrow or wide
lumens, acute or blunt apices, warty cuticle und

Table (1): Size of epidermal cells of the leaflet, petiole, rachis and young stem

! Epidermis Length Breadth Height
: 2 : .
Upper epidermis of the lamina 10-35 6-18 8-14
4 A9 2.1 .
Lower epidermis of the lamina 10-42 3-18 S-11
Upper neural epidermis 10-35 6-18 11-17
: -18 5-10 5-8
Lower neural epidermis 6-18
6-32 6-16 312
Epidermis of petiole
273 4-9 3.7
Epidermis of rachis
| | 24 5-14 597
Epidermis of young stem ¢
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Fig. (5) The Young Stem: (All X 380, except A X 80)

£fi» Di'mramn i rans ¢ sectio - Detailed tra SVerse sectio ( Vi
. ¥ ~ 'l“ul' ‘ ﬂn. \’c[&L b ccl‘ nc 13 D ' i U B -] i
{ el il tran tion, C- Epid(‘ﬂl)ﬂ, cells. D- Co cring

col,, coll mac s - i i i
i ‘:nch)mfw‘ c.pfl. collenchymatous pericycle; cr., prismatic crystal of calcium oxalate; ¢.1., covering
©5: €p., epidermis; m.r,, medullary ray; p., pith; par., parenchyma; ph,, phloem: v., vessel; xy., xylem, 4
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j'_v’..‘ No. : I\p
vl 47

o0 1t 10 270 in length and 7 to 22 p in

= he epidermis of young stem shows also

jiameteT: ichomes (Fig. 5, they are long conical with

;;m:cnulﬂf u ately thick cellulosic walls, wide lumen,

sin 10 ":(}::‘r‘qnd- covered with warty cuticle, They
t apices ¢

plun g1 1o MO in length and 5 to 11 | in diameter.
saslre ¢
meast

ive H_\'podcrmis -

‘a:.l‘u

Both epidermis of the lamina [Fig. 2) show

Jermal layer formed of 2 to 5 rows of polygopal

m Iy elongated collenchymatous cells with thick

:.“;r.n[)sic walls. They measure 13 to 45 W in length, 5 to
2 i height and 1010 24 in widih,

y- Cortex::

The cortex of the midrib (Fig. 2), petiole (Fig. 3)
rachis (Fig. 6) and young stem (Fig. 5) are
parenchymatous with subepidermal collenchyma. The
parenchymatous cells are more or less rounded with
thick cellulosic walls and wide intercellular spaces. The
collenchyma are 2 to 7 rows of cellulosic thick-walled
cells. The cortex of the old stem (Fig. 4) is formed of
tzngentially elongated, more or less rounded
parenchymatous cells.

vi- The Pericycle :

The pericycle of the midrib (Fig. 2), petiole
(Fig. 3), rachis (Fig. 6), consists of an arc of 4 to 5 rows
of pericyclic fibres surrounded with crystal sheath,
while that of the old stem (Fig. 4) is formed of an
interrupted ring of large groups of 6 to 9 rows of
pericyclic fibres surrounded with crystal sheath.
Pericyclic fibres (Fig. 3,6,7,8) are spindle-shaped with
thick lignified wails, wide or narrow-lumen, blunt
epices and measure 130 to 400 pinlength and 5to 18 p
in diameter. The pericycle of young stem (Fig. ) is
formed of 7 10 11 rows of irregular collenchyma.
vii- Vascular tissue

 The vascular tissue of the leaflet (Fig. 2), petiole
(Fig. 3), rachis (Fig. 6), old stem (Fig. 4) and young
Stem (Fig. 5) are formed of a radiating xylem and
cellulosic phloem; numerous groups of perimedullary
phloem are present above xylem of leaflet and petiole.

The phloem (Fig. 2,3,4,5,6) consists of
:}’]‘;dcfﬁlely thicg cellulosic elements but in old stem it
The“t?bgroup of fibres surrounded with crystal sheath.
’-hickll' ‘eﬁ_(Flg._S) are spindel-shaped with moderately
il 'Enified pitied walls, blunt apices, dentate surface

iam’l‘;jsurc 140 to 300 w in length and 5 to 18 | in

formeg % Y1em (Fig. 2,3.4,5,6) is lignified and
W 1rg of lignified spiral, annular and pitted vessels,
parcn‘;t.‘“'ds and tracheidal vessels as well as wood
o h»{)ma llwemg cellulosic in leaflets and petiole.

“eids (Fig 3.6,7,8) have thick lignified walls,

sho,
OWing oval bordered pits. The wood fibres (Fig. 6.8)

171

have lignified thick pitted walls, narrow or wide himen
and blunt apices. The woad parenchyma (Fig. 4,8 are
diffuse, patracheal or met |
clongated cells with thick lignified pitted walls,

The medullary rays of suchis and old stem (Fig.
4,6) arc mostly uniseriate formed of rectangular tadially
elongated cells with thick pitted walls in the xylem

region and cellulosic in the pholem. The medullary rays
of the young stem (Fig. 5) are cellulosic. The
measurements of xylem elements of leaflet, petiole,

rachis and stem are represented in Table (2).

The cambium (Fig. 4) is formed of 510 6 rows of
thin-walled tangentinlly elongated more or less flattened

flattened cellulosic meristematic cells.
viii- The Pith:

The pith of rachis and young stem (Fig. 5,6 is
formed of rounded parenchymatous cells; they measure
6 to 53 pin diamter . In the old stem (Fig. 4,8) the pith
1s narrow, composed of rounded cells with moderately
thick lignified pitted walls and wide intercellular spaces.-

They measue 10 to 43 4t in diameler.

ix- The Periderm :

Itis present in old stem only, the cork (Fig. 4.8)
is formed of 5 10 8 rows of polygonal to rectangular
cells with moderately thick suberized walls and
mucilagenous contents. They measure |1 to 33 Hoin
length, 9 to 24  in width and 3 to 22 1 in height. The
phellogen arises in the cortex and is not distinguished in
the old stem, the phelloderm (Fig. 4) is formed of 3 10 §
rows of more or less rounded collenchymatous cells, 1t
shows few sclereids which are polygonnal with thick
lignified pitted walls and narrow lumen. They measure

10 10 32 pt in length and 8 to 24 y in width.

x- Cell Contents :

Simple more or less rounded starch grannles with
ndistinet hilum measuring 2 to 4 p in diameter are
present in the pith of rachis and young stem. The
epidermal cells of the leaflet, petiole, rachis and young
stem, cork cells of the old stem and the terminal cell of
the covering trichomes contain muclilage. Also

numerous prismatic crystals and few microsphenoidal
crystals of calcium oxalate are present in the spongy
tissue of the leaflet near the veins and in the phloem
parenchyma of the old stem around phloen fibres
forming crystal sheath. Also, they are present in the
parenchymatous cells around pericyclic ﬁhrc:s‘ of leaflet,
petiole, rachis, young and old stem forming crystal
sheath,

Powdered leaf and stem:

The powdered leaf and stem is greenish-borwn in

colour with characteristic odour and sligh_tly bitter taste.

It is characterised microscopically by :

e~

atracheal, formed of axiafly -
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Table (2)¢ The measuieme
slent in npcrons,

nts of xylem elements

. . i '(~ z
of Jeaflets, petiole, rachis and

—
e Diameter
. Lenpth Breadth
Xylenm element
f« Vessels @ g:gg
- Lentlet
b Petiole g.gzli,
c- Rachis -
- Stem
2. Tracheids 2145 11-14
a- Leaflel ’15-20 6_10
h- Petiole 15.48 6-10
¢- Rachis 59-60 8-20
d- Stem Je
3 Woaod parenchymi : [ 1520
a- Stem 44-65
4= Wood fibres : 3 6-12
a- Rahis Fl).)(’/-'lfj“:i o
h- Stem 239-330
, ary ray cells :
:\hﬂuﬁ‘ll‘c‘:ﬁ‘ e 20-60 9-18
s y
\
Table (3): Numerical values of the leaf.
i Value Number
1- Stomatal Index
a- Upper epidermis 4.0-5.0
b- Lower epidermis 9.1-14.2
2-Vein-Islet Number 10.0-15.
3- Veinlet-Termination Number 4.0-5.0
4- Palisade Ratio 3.0-7.0 J
"

< Fragments of epidermal cells of lamina; the cells are

polygonal  slightly  clongated  with straight
annclinal walls, thick smooth cuticle showing

paracytic stomata and covering trichomes or their
sears.

2- Fragements of the epidermal cells of the midrib,

petiole, rachis and yong stem; the cells are
polygonal axially elongated with straight anticlinal

walls and straited cuticle. The cells show covering

trichomes or their scars. The epidermal cells of

nidnib and rachis show paracytic stomata,

174

. , are
3- Fragments of cork cells of old stem: they &

. e alls.
polygonal with moderately thick suberized % alls

. . - cture
4- Fragments of lamina showing dorsiventral st

with 2 to 3 layers of patisade and colienchymatos

hypodermis. ith
5- Fragments of lamina showing Vei“'islc;:ium
characteristic arrangement of prisms of ¢4¢

oxalate near veins. fibres
i IS . . em U
6- Fragments of lignified pericyclic or phlee

surrounded by crystal sheath.
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CNpmetous covering irichomes which
',:“,]m ellular with one 1o three short v
fane terminal one and covered with

£ ;:c\( unicellular covening trichome

sometimes curved near the b

are uniseriate,
asal cells and 3
warly cuticle,
Sithey are conjcy
A5¢ with bluy apices
and covered with warty cuticle,

g Fragmens of hgnitied spiral,

annul
“'\*.\'].\

ar and pited
g Fragmenis of lignified pitted cellg of the old stem
pith

{- Numerous prisms of calcium oxalate are present
free or in parchymatous or collenchymatous cells,
{1- Numerous simple more o les

ple 1 S Tounded starch
eranules with indistinet hilum.

CONCLUSION

From the previously me
conclude that, the characte
the tollowing:

ntioned study, one can

Hstic features of the plant are

{- The plant is a large perennin
branched hard woody stem,
and carries vellowish- white papillionaceous flowers.

2- The leal is compound Imparipinnate with 3 10 6
leaflets; the leaflet is orbicular with
entire margin and hairy surfaces,

al tree with richly
Young green branches

acuminate apex,

I

- The epidermis of the leaflet and rachis is formed of
polygonal cells with paracyuic stomata, thick smooth

or striated cuticle and containing mucilage.

- Numerous covering trichomes which are uniseriate
multicellular with one 10 three  short basal cells

and a long terminal one and covered with warty
cuticle,
- Numberous small batches of perimedullary phloem

are present above xylem region of the leaflet and
petiole.

i his and old

6- The pericycle of the leallet, petiole, ra;hgs‘ acr !

stem is formed ol fibres surrpundu 1)vm:<;u< .
sheath, while that of young stem is collenchymatous

atches of
7- The phloem of the old stem shm-vs ~h|d“hLS
lignified fibees surrounded by crystal sheath.

: ith
8- The cork cells of the old stem are polygonal wit
moderately thick suberized walls.
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