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MACRO-AND MICROMORPHOLOGY OF DALBERGIA 515500 ﬁ()XH.

GROWING IN KGYPT, Purt 11 s Inflorescence and Fruit
Tahn Surg, Abdel-Monem Ateya, Afaf Abdel Ghani and Wl Budr
Department of ‘Pharmacognosy, Jaculty of Pharmary,
Zagazig University, Zaguzig Lgypt,

\BSTRACT

(e macro-and micromorphological characters of the infloresence and the fiuit of Dalbergia sissoo Ror, grewing in £
I"'““ i order o find out the features of these diagnostic orpans by which the plant could be idennified in Yok tne erdire w0
o ety

aowidered forms.
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INTRODUCTION

Dalhergia sissoo Roxb. is a plant indigenons 10
fudia and /\f)“h-’ll\i‘.iaill”'2, and has been coltivated in
Eoypt. In view of the important  folkloric medicinal
u.m of Dalhergia pl;umx“' 10)
macognostical

y a comprehensive phar-
study was done hy the authors, In
[rEVIous Puhlic:nlinm(I I,II)' we demonstrated the
chemical constituents and pharmacological characters of
the plant extracts, as well as the botanical investigation
of the leal ind stem of the plant.

In the present report, the macro-and
micromorphology of the inflorescence and fruit is
presented 1o order to facilitate the identification of the

“plant and these organs in both the entire and powdered

farms,
EXPERIMENTAL
Plant Material :

Fresh flowering and fruiting branches of

Datbergia sisso Roxb, (family Leguminoscae) were

wollected from the vicinity of Zagazig, Egypt in May
i July 1994, The identification of the plant was kindly
“widied by Dr. Nabil El-Hadidi, Prof. of Plant

‘-fmmnmy, Faculty of Science, Cairo University Egypt.
- A voucher specimen is deposited in the Department of

. ; . ’ e
l_h.um:uupnmy, Faculty of Pharmacy, Zagazig
v )

Lhiversity, Egypt.

A- Mucrnmnrphulnﬂ!’ :

" 1=The inflorescence (Fig. 1) i racemose panicle with

201060 yellowish- white papillionacious flowers,
ey wre arranged axillary on the stem, The florets
“Fig. 1) are shonly pedicellate, yellowish-white in
L Colour wath sromatic odour, bitter taste and measure

51015 mng in length and 2.5 to 6 nun in diameter.

 There are complere, hermaphrodite, zygomorphic,
Petamerous, tetracyelic und have the following
Mora) fotmula

% ({ K.,
$+ )
‘ The rachis (Fig. 131 cyhndrical, solid with ‘}urk
V. g ’ . i b
RN pubscent sugtace, 1t bs Mexible when fresh but
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when dry, it breaks with fibrous fracture, it meadssss 2.0
to 3.9 cm in length and 0.5 (o 1.5 mm in diarmneter,

The pedicel (Fig. §jis cylindeical, wolid with dare
green pubscent surface and measvres § ot 2 mm i
length and 0.4 to 1 mm o diameter,

The Floret :

The calyx (Fig. 1) is persistent, companulate,
vamosepalous and formed of five united
bell-shaped united part and 5 subequal apical teeth: the
free part of the calyx forms nearly 173 of its iength and
measures 1.2 to 2 mm in length. The testh 2re subegual

with dark green hairy outer surface and smooih paler

inner one, entire margin, ohtuse apices and numerous

covering trichumes concentrated ot the ohtuse apex of
cach tooth, The united part of the calyx forms 2/3 of its
length with dark green pubscent outer surfzce The
calyx shows pinnately-reticulate vennation with one
main vein for cach sepal and few vmall lateral veins at
the lower part. The united part measures 2.% to 4.5 mirn
in length and 1.5 10 2.5 mm in diameter,

The corollz (Fig. 2) is pentapetalous with on
larpe petal forming the stasdard. two lateral ones
forming the wings and two inner united ones forminz
the keel, The standard petal is obovate with entire
margins, cmerginate apex, symmetric  have aned
measures 6 to 10 mm in fength and 3.5 10 4.mm 1
width. The two wings are formed of spathulste peials
with entire margins, obtuse or rounded apices and
measure 5 to 8 mm in length and 1.4 to 2.5 min 9
width, The keel is formed of 1wo united Jancesiae
petals enclosing the androecium, it has entire murgin:
rounded apex and measures S to 7 ma in lengin
and 1.2 1w 2.5 mm in widih, The corollz  has
smooth yellowish-white wvelvety surfaces and
pinnately-reticalate vennation.

The androccium (Fig. 1} CO"»‘»‘"‘“" at &
monadelphous stamens in one Whorl The filamants ;u:
yellowish in colour and united with thewr Jower J:
forming a twbe-like structure, transversed 'hy‘ i
vascular strandy and measure 5.5 10 8.5 mm. B Sngi

iy . » pical pant of
arid 6.5.10 1.7 mm in diamerer. The free a pical § o

sepals with

T
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R filarviee N
the Glament is s

‘ nder with vellowish smooth surface
and ransverge .

W20 mm d by one vascalar strand: it measures 1.3
-~ Y " > . ' .
anth \r‘ ™M length and 0.1 10 0.3 mm in diameter. The
) ¢ ! < 3 . : o g
* More or less rounded bilobed and basifixed

. brown smooth surface and measures 0.3
mm in diameter.,

with chocolate
0.5

The gvnaccium

— . (Fig. 1) is monocarpellary
CONSIStS of stpe

stigma. It b Ch:‘yif‘rl‘o\.;u_\'. terminal style and capitate
I Y colate brnwn h;nry.sullucc. The ovary
stranged :nr .‘:‘l,‘l?"f:-' unilocular with | to 4 ovules
trensveesed ) narginal placenta. The style is filiform
. ched longitudinally by two small vascular strands
and measures 3.5 10 6.5 mm in length and 0.3 10 0.5 mm

n di o n rmenl e . .
lameter. The capitate stigma measures 1.8-3 mm in
length,

2 T}}k‘_‘frllil (Fig. 2) is oblong, glabrous legume with
SUtt persistent remains of the style at its rounded or
obtuse apex. It is unilocular with 1 1o 4 sceds
;1rr:mgcd on parietal placenta and measures 4 10 9.5
cm i length and 0.5 to | ¢m in breadth. It is
pedicellate and measure 3 10 8 mm in length and
0.3-0.6 mm in diameter. The pericarp is leathery
with pale green glabrous surface when fresh being
faint brown on maturation, it shows reticulate

vennation and swollen paler parts over the seeds
position.

The seed (Fig. 3) is reniform in shape with
reddish-brown to dark brown glossy surface, showing
few reticulations near the concave part. It shows a
narrow groove dividing it into two unequal parts; the
small upper part contains the radicle and the large lower
one contains the two cotyledons. The hilum is present as
a raised point at the concave part and the micropyle as
depressed point at the tace of the radicle. The seed is
albuminous with scanty endosperm surrounding a
curved accumbent embryo formed of two thick
plano-convex cotyledons and a terele radicle pointed
towards the micropyle. It measures 8 to 11 mm in
length, 4 to 6 mm in width and 1.0 to 3.0 mm in
thickness.

B- Micromorphology :
1. The Inflorescence :

The transverse section ol the rachis (Fig. 3) is
almost rectangular in outline showing an outer
epidermis surrounding a narrow parenchymatous Fonex
with subepidermal collenchyma and a complt.:lc rmg‘c)f
15 1o 17 collateral vascular bundles surrounding a wide
parenchymatous pith; the pericycle is t."ormcd of batches
of lignified pericyclic fibres abutting the vascular
hundles and surrounded by crystal sheath.

A transverse section of the pedicel (Fi(?" 3) |s
almost circular in outline showing an outer epidermis
surrounding a wide cortex. The cortex is formed'of an
outer collenchyma and inner parenchyma. The pericycle
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‘1 collenchy

matous and the vascular tissue is formeg of
a complete ring of an outer phloem af\d mnoer xyley,
surrounding a narrow parenchymatous pith.

The epidermis (Fig. k) i§ fom\e_d _°f poly gong,
axially elongated cells with sn':'nght anticlinal walls a4
cuvcr‘cd with thick striated lcuuc.lc. They nieasure 13 1
47 J in length 310 15 | in height {md S 12 i,
width. Stomata are almost absent. Trichomes (Fig. 3
are of covering type only; they are uniserigy,
multicellular formed of 1 to 3 short basal cells ang ,
long terminal one. Trichomes are long conical wip
nmficmtcly thick walls, wide lumens, l‘)lum apices,
warly cuticle and measure 160 1o 230 p in length ang
8-16 t in diameter.

The cortex (Fig. 3) is formed of 3 to 4 rows of
outer rounded collechyma and 3 (0 5 rows of inner
tangentially elongated parenchymatous cells,

The pericycle (Fig. 3) is formed of large groups
of pericyclic fibres abutting the vascular bundles
forming interrupted ring separated by parenchymatous
cells. Each group consists of fibres surrounded by
parenchymatous cells containing prisms of calcium
oxalate forming crystal sheath. The fibres (Fig. 3) are
spindle-shaped with smooth thin lignilied walls, wide
lumens, acute apices and measure 381, 529 y in length
and 5 to 14 p in diameter.

The vascular tissue (Fig. 3) consists of a ring of

15 to 17 collateral vascular bundles separated by narrow
meduallary rays. The phloem consists of polygonal
moderately thick-walled cellulosic elements and the
xylem is composed of lignified spiral and pitted vessels,
51020 1t in diameter, moderately thick walled cellulosic
wood parenchyma, in adddition to tracheids and
tracheidal vessels measuring o 28 to 44 1 in length and
510 11 W in diameter. The medullary rays (Fig. 3) are
uniseriate to multiseriate, formed of radially elongated
cells with thick cellulosic walls in the phloem region

and moderately thick lignified walls in the xylem
region,

The pith (Fig. 3) is narrow, composed of rounded
parenchymatous cells with moderately thick pitted

lignified walls, wide intercellular spaces and measurc
J0to 32 win diameter,

The Floret :

The sepals : A transverse section (Fig. 4) shows
an outer and inner epidermis enclosing in between &
parenchymatous mesophyll transversed longitudinally
by numerous vascular bundles and shows secreton?
cells. The outer and inner cpidermis (Fig. 5) are formed
of polygnonal cells with straight anticlinal wulls'.
contain mucilage and covered with finely suiated
cuticle. The outer epidermal cells at the apex: ¢
margin and over veins are axially elongated, while at th°
upper and the middle parts the cells are isodiametric

.
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Floret :

Fig 13 The Rachis of the Inflorescence and the Pedicel of the

2 section of pedice] of rachis,
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Flg. (4): The Calyx: qay X487, gx
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Fig ¢61: The Standurd Petal ¢ (Al X 442 except A X 46)
A- Duspremmans transyerse section, B- Devatled transyerse section,
C- Tre outer epidermai cells .
Cy+ At tie apey Cy- Atthe marzin Cy- Atthe upper pant Cy- At the middle part.
Ler.anner epidermas; mes, mesophyll, ph . phioem. o.ep., outer épidermis, v., vessel, v.5.. vascular strand.
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R DET N Ayt da
mensions of the ¢ PR drmal cells of the \&"‘I.l( (e,

Quter epidermis

Epid ormis
B.

At the Apex 6-19 3-10
Of the marginal pant Q.28 3-11
Of the upper pant 18-3% 13-31
Of the middle pant 17-43 11-29

37 the basal pant 17-3 Q.22
Qver veins 34-535 -1o

Inner epidermis h

H. 1. B. H., .
Q-13 517 1.0 o9
S-13 | 1848 o-13 o-9
8-13 9-13 5-10 6.9
8-13 15-39 17-20 6-9
8-13 13-25 o-22 &9
8-13 | 20-68 9-13 0-9

-,

lomens and rc:.:ndcd apices.
3
]

“"‘.'\""‘ “‘IY"

e

sasure <5 w0 350 uimm!

Leseedd

shows

.1] em ovmt. The
xylem showing lignified
o 4 i in diameter and a
thick-walled cellulosic

r keel
armis

“"‘liON of standard. wings ¢
how cu er and mncr epid

. 6.7) are ro]_\ gonal mxh
w\cred with moderately
the apex, the cells are
ged nto conical- shap'-d papiliae
ver \;i; :\,t l:, margin. the middle part, the

8. ey are axially elongated with

. Redeg g ot While at the upper part the cells
B oy N: ,l_ fal wails. The epidermal cells of
s (Fig. 8C,, 9D,) are polygonal with

o -
Pic

-

straight anticlinal walls, contain mucilage, coverad with
thick striated cuticle and \:.r.\‘ in shape and size an
different parts of the petals. At the apex of outer and
inner epidermis and upper pm of outer epidermis (Fig.
3C. 9D, the cells show comcal-shaped papillae with
roundad apices. At the lower and over ves, the
cells are anially elongated, while the epidennal vells of
the muddle part show beaded anticlinal walls. The
measurement of outer and inner epidermal cells of
stapdard. wings and kegl petals in microns are givea
Table (2). Stomata and trichomes are absent

b ard
k“.‘

The mesophyll of the petals (Fig. oB. 8B) is
formed of thin-walled more or less rounded
parenchymatous cells occasionally containiag prisms of
calcium ovalate. The mesophyll of keel petal shows
numerous secretory cells with thin suberized walls

containing volatile oil. The vascular tissue {Fig. 65, SB"l
is formed of xyvlem showing few hgnified spiral vossels
and a pholem of thin-watlad celiulosic elements.

The Androecium :

The transverse section of the united filamenis
(Fig. 10H.G) shows an outer and inner epidermis
enclosing in between a parenchymatous grouni tissue
od longitudinally by ame vascular simands. A

sn of the free p.m of the filament (Fig.
srmis surrounding 2

transvers
ransvearse Sectis
10 -1y is formed of an epd



Table (2): Dimensions of the

epidermal ceils of the septal in (microns).

| Pt - . Outer epidermis Inner epidermis )
“pidermis
L. B. H. L. B. H,

Standard | Atthe Apex 7-16 4-9 4-6 10-18 6-15 5-6
Of the marginal part | 2346 5-10 | 4- 17-38 | 53-12 3-6

Of the upper pant 13-27 7-13 4-6 11-26 5-13 5-6

Of the middle part 43-73 | 11-19 4-6 26-56 7-11 3-6

f the basal pant 32-65 6-13 4-6 32-65 9-17 3-6

Over veins 34-39 7-18 4-6 35-69 4-7 3-6

Wing At the Apex 12-18 8-14 | 8-10 10-18 8-16 7-12
Of the marginal part | 13-32 7-13 | 8-10 25-30 8-15 7-12

Of the upper part 12-19 9-12 | 8-10 12-20 | 10-19 7-12

Of the middle part 10-29 5-1 8-10 1949 | 11-20 7-12

Of the basal part 26-30 9-13 | 8-10 28-55 9-17 7-12

Over veins 36-65 8-15 | 8-10 29-39 7-19 7-12

Keel At the Apex 11-16 9-11 5-8 9-16 7-13 6-10
Of the marginal part | 14-35 8-12 5-8 30-59 7-12 6-10

Of the upper part 11-17 10-13 5-8 0-18 7-15 6-10

Of the middle part 13-31 3-11 5-8 23-55 | 10-18 6-10

Of the basal part 26-39 7-12 5-8 30-59 7-15 6-10

Over veins 36-71 6-11 5-8 31-61 9-17 6-10

. . B

parenchymatous ground tissue and transversed
jongitudinally by small vascular strand. The epidermal
cells of united part (Fig. 10 J) are axially elongated with
siraight anticlinal walls and covered with smooth
cuticle. The epidermal cells of the free pant (Fig. 10 K)
are polvgonat, isodiametric or slightly axially elongated
with-straight anticlinal walls, short papilize and covered
with striated cuticle. The measurements of epidermal
cells of the filament in microns are given in Table (3).
The epidermal ceils contain mucilage and show neither
stomana nor trichomes.

A ransverse section of the anther (Fig. 10 A,B)
consists of two anther-lobes, each enclosing two polien

sacs, sepurated by a connective. The anther-wall
(an. 10Bj is formed of an outer epidermis followed by
a smglg row of fibrous layer and a coliapsed tapetum.
The. epidermal cells (Fig. 10F) are polygonal with
su':ught_or wavy anticlinal walls and prolor;gcd in the
form of conical-shaped papillac with rounded apices.
They s cpvcred with thin straited cuticle and measure
9 !'0_2: Hinlength 71017 Hinwidthand 610 19 4
height. Stomata are absent all over the anther wall.

row of};};\::;?:}i l‘a‘yer ‘(Fig, IQBCJ is formed of one
Tionified <oimt po oS with siraight anticlinal walls and

gnilied spiral bands of thickenning which appear as
bars in the anticlinal plane and as bea‘ds in surface view.."
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Table (3): Dimensions of the epidermal cells of the filament (i microns

b F )
Epidermis of the ree Part United Part W
filament I = . :
Ll . 1. = ];‘ *{.

At the upper part 9-27 5-11 4-9 | 34-69 6.8 49

At the lower part v ) 7-19 4.9 | 26.52 s »
L »

They measure 9 to 20 p in length, 6 to 13 p in width and
W 0 18 p in height. Pollen grains (Fig. 10E) arc
;;shcrical. oval or triangular and yellow in colour, each
with one germ pore, one germinal furrow and finely
eranular exine, they measure 18 to 33 pin diameter.
The epidermal cells of connective (Fig. 10D) are
]\(\l}g(’mlll with straight anticlinal walls and covered
with thin striated cuticle. They are prolonged to form
conical-shaped papillae with rounded apices and

measure $ 1o 15 pin length and 7 to 12 width.

The Gynaecium :

The tissues of the stigma and the style (Fig. 11)
are formed of an epidermis enclosing a parenchymatous
ground tissue transversed by (wo vascular strands. The
epidermis of sitgma (Fig. 12F) is formed of polygonal
avially elongated cells and covered with striated cuticle.
At the apex. the cells are prolonged to form cylindrical
or conical-shaped papillae with rounded apices, while at
the middle and lower parts, the cells have slightly
beaded anticlinal walls. They measure 7 to 28 W in
length and 4 to 12 p in width. The epidermis of style
(Fiz. 12 G) is formed of polygonal axially elongated
¢ells and covered with smooth cuticle. At the upper part
and the base. the cells have straight anticlinal walls,
while at the middle part, the cells show wavy anticlinal
walls. They measure 7 to 39 W in length, 4 to 9 W in
¥idth and 4 10 10  in height.

A transverse section of the ovary-wall (Fig. 11

- AB) shows an outer and inner epidermis enclosing in

?f:::::l ‘;'p““‘ﬂChymalous mesophyll lransv‘crsed by
Duter t.;ell: ! §lra"d5' Each \'af;cular strand consists of an
lignifieg S"(’S-‘C pholem and inner xylem showing few
s formed p’;‘” vessels. The outer epidermis (Fig. 12H)
Mlicling] : lll""')‘gonal. |sod|am'etr1c cells with straight
Mlin lCno?h s and striated cuticle. They me:{sure.S o
fSmatic gr X 4 (© 14 gt in breath anddto7pin .helghl.
Preseny in mf"“? of calcium oxalate are occasionally

epidermal cells of the upper part of the
epidermal cells of the ovary and the style

“:]u
& RH G X
1G) show few stomata of anomocyic type.

The epidernal cells of the ovary ard the upper
part of the style (Fig. 12 H. G;j show few cosenrg
trichomes; they arc formed of 1 10 4 short basal cel’s
and a long terminal one with moderately thick veliulos ¢
walls, wide lumens and rounded zpices. They have
warty cuticle and measuring 88 to 230 p in length and B
to 14 y in diameter,

Powdered Inflorescence :

The powdered infloresence is yellowish-borwn in
colour with slight aromatic odour and slight bitter iasic.
It is characterised microscopically by -

|- Numerous spherical, oval or triangular polies grains,
they are yellow in colour with finely granular exine,
one germ pore and one germinai furrow.

2- Fragments of fibrous layer of anther showing
polygonal isodiametric cells with lignitied peaded
walls.

3- The epidermal cells of rachis, sepal and petais ar<
polygonal axially elongated or sodiametric with '
straight or beaded anticlinal walls and strizicd
cuticle.

4- Fragments of papillosed epidermal cells of the sugma
showing beaded anticlinal walls covered with
straited cuticle.

5- Fragments of papillosed epicermal cells of the
connective and the anther with straight or wavy
anticlinal walls and covered with striated cuticle.

-

6- Numerous covering trichomes: they are uniszrizgic
multicellular with 1 to 4 short basal cells znd a leng
terminal one with moderately thick cellulosic walis.
wide lumens, rounded apices and warty cuticle.

7- Fragments of lignified thin-walled fibres with wid2
lumen, acute apices and surrounded by crystai
sheath.

8- Numerous prismatic crystals of calcium oxalate are
free or present in the parenchymalious cells of sepul,
connective and ovary. :
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Fig. (9): Inner Epidermal Cells of the Wing or Keel Petal : (All X 468).

Dy~ Atthe apex. Dy- At the margin,

Ds- At the lower part,

Dg- Over the vein
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D3- Atthe upper part.  Dyg_ At the middle part.
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Fig. t113: The Gynaecium :
A Dagrmmane
C Dnageemmarg

(A CXTLBD X9 EX 252)
ransverse section of the avery
'MAVErSe sechion ol ihe style,
LLoCovenng tric hamey: ep . eprdermm,
sy Ap\ein

B+ Detailed transverse section of the ovary, ries
D- Detailed transves se secrion of the style, E- Covering mcht? e vedieh
! €P nner epideemiis, o ep., outer epidermis; p.. pith., par . parenchyma; ph., phloem; v«
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2- The Fruit :
A« The pedicel :

A transverse section of the pedicel (Fig. 13A) is
almost circular in outline showing an ouler epidermis
surrounding a wide parenchymatous cortex with
subeptdermal collenchyma and a complete ring of three
collateral vascular bundles surrounding a very narrow
parenchymatous pith. The pericycle is formed of
batches of lignified pericyclic fibres abutting the
vascular bundes and surrounded by crystal sheath.

B- The pericarp :

The epicarp (Fig. 13, 14A) is formed of
polygonal isodiametric or slightly elongated cells with
straight anticlinal walls and thick striated cuticle and
contain mucilage. They measure 13 to 47 p in length, 6
to 16 pin width and 3 to 7 y in height. Neither stomata
nor trichomes are present on the epicarp.

The hypodermis (Fig. 13B, 14B) is formed of
polygonal isodiametric cells with straight anticlinal
walls appearing more or less rounded in sectional view,
they measure 21 to 59 W in length, 17 to 30 K in width
and 6 10 18 t in height. The rest of mesocarp consists of
8 to 16 rows of polygonal parenchymatous cellulosic
walls. Groups of pitted lignified parenchymatous cells
are sacattered among this layer; the cells show pitted
walls, numerous oval or rounded pits and measure 25 to
62 1 in length, 19 to 40 P in width and 11 10 24 g in
height. Also, it shows some cells containing mucilage.
The mesocarp is transversed by 8 to 10 small collateral
vascular bundles in addition to large one in the suture
regions. The phloem consists of thin-walled cellulosic
clements and the xylem shows lignified spiral and
annular vessels (Fig. 13B,, C, 14F) measuring 6 10 12 pt
in diameter and few lignified pitted tracheids and
tracheidal vessels (Fig. 14F) measuring 45 to 120 i in
length and 9 to 17 p in width. Each vascular bundle
shows an arc of lignified pericyclic fibres surrounded
by crystal sheath. The fibres (Fig. 14F) are
spindle-shaped with moderately thick walls, wide
lumen, blunt apices and measure 154 to 301 W in length
and 9 1o 19 p in diameter. The innermost layer of
mesocarp (Fig. 13C, 14D,E) is differentiated and
consists of polygonal cells with straight anticlinal walis,
each cell containing prismatic crystal of calcium
oxalate.

The endocarp (Fig. 13C, 14E) is formed of
spindle-shaped prosenchymtous cells with wide lumens,
rounded apices, thin lignified pitted walls and covered
with thin smooth cuticle. They measure 129 to 201 p in
length and 6 to 15 in diameter.

C- The seed

A transverse section of the testa (Fig. 15A)
shows the foilowing layers :

1- The epidermis (Fig. 15 A,B) consists of
isodiametric cells with thin straight
and covered with thick smooth cutic
filled with reddish-brown contents
They measure 10 to 24  in length
width and 10 to 14 1 in height.

) [Jul Yenng)
anticling| willy

le, the cejyg are
and Mucilage
301y in

2- The hypodermis (Fig. 15 A,C) is formed of
of basket-shaped more or less foundeq
parechymatous cells measuring 3 (g 12 it i
diameter.

one row

3- The nutritive layer (Fig. 15 A,D) is formed of Sto 6
rows of [lattened tangentially elongated cells. The
cells of the outer rows show idioblasts ¢ontaining
prismatic crystals of calcium oxalate.

The Endosperm :

The endosperm (Fig. 15 AF) is scantly ang
formed of an outer alcurone layer and inner
parenchymatous one. The aleurone layer (Fig. 15 AE]D
is formed of one row of polygonal cells with moderately
thick straight cellulosic anticlinal walls and containing
starch granules and aleurone grains. They measure 21 1o
31 pin length, 13 to 25 p in width and 3 to 5 p in
height. The inner parenchyma (Fig. 15A) consists of 2
to 3 rows of polygonal flattened cells with thin
cellulosic walls and measure 21 to 31 p in length, 11 to
24w in width and 6 10 8 p height.

The Embryo :

The colyledons (Fig. 15 A) are formed of an
outer epidermis consists of polygonal cells with thin
straight anticlinal walls and inner mesophyll formed of
moderately thick-walled cells containing oil globules
and aleurone grains.

Powdered Fruit :

The powdered fruit is reddish-brown in colol}r
with characteristic odour and slightly bitter taste. It is
characterised microscopically by : ‘

- 1- Fragments of epicarp showing polygonal slightly

elongated cells with straight' anticlinal walls and
thick striated cuticle.

. : ronul
«2- Fragments of mesocarp showing polygond

193

parenchymatous cells with straight pitted anticlina

walls and oval or rounded pits.

i . . of
3- Fragments of innermost layer of mesocarp formd

.k iematic
polygonal cells; each one containing prism
crystal of calcium oxalate.

3

‘ 1310\1

4- Fragments of endocaarp showing cm;i\'idc

spindle-shaped prosenchymatous cells wiith "
lumens, thin lignified pitted walls and blunt apice

 erystal
5- Fragments of pericyclic fibres surrounded by ¢
sheath.

3 . . . ~nied Y
6- Fragments of the epidermis of testa accompa™
hypodermis.
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Fig. 1133 The Fruit: (Al X 320 Exapt A X #5).
A- Diggramnutic transyerse section of the pedicel of fruit
8- Dewnied nansverse section at the suture region
‘ﬂl collenchyma: ¢o.8h., cryswl sheath, ¢n., endpcary: ep. epreary, tml

parenhyina, ph., phloem: p puh 9.p . pitied parenct
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svma, pr., pentycle, v, vessel, 1y,

B;- Diagrammanc transverse section of the pencarp
at purt.

C. Detuied transverse sectlon at the 1
arp: fes.. MEsos Jrr ..n

innermost layer of mesad
aylem
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Fig. (14): The Pericarp ¢

C- Pized parencty™s

A= Al

innermost layer of Mesocs
« Crystal sheath; ¢r | crysial,

B- The hypodermal cells.

he Nat pant
accompanied with the inn

Aa- Art

the suture Tegion,

mdermal cells.

A-The e
D- The

Cr th

F- Isofated elemant

E- The encicarp

en., endocamp; £, fibre: i

.

ermost layer of mesocarp.

TOSOCAP: 1., tracheids; 1., vessels.

mL., innermost layer of
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