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MACRO AND MICROMORPHOLOGY OF JASMINIUM
MESNYI H. CULTIVATED IN EGYPT

PART II: The Legff'And”'EIOWer
A.M. El-Moghazy, - A.A. Ali, S.A. Ross & A.A. Mohamed

Department of Pharmacognosy , Faculty of Pharmacy, Assiut
- University, Assiut, Egypt.

The macro and mieromorphology of
the leaf and flower of jasmin ium mesny<
H. cultivated m Egyrt are dealt with
and tllustrated for the murpse of their
identification either in the entire or
m the powdered form,

The authors have pre-viouslyz studied the macro and micro-
ﬁotpholog& of the root and stem of J. mesnzi'H;‘éuitivated
in Egypt. The present work is a study of the macro-and mic-
romorphology of the leaf and flower of this plant.

Material:

Samples of the flowers and leaves of J. measnyi H. were -

collected from plants cultivated in the Experimental Stat-
ion of the Faculty of Agriculture, Assiut Univ., Assiut ,

Egypt.
A - THE LEAF

o ' Macromorghologx: (Fig 1, A & C)

The leaves are compound imparipinnate, opposite decus-
sate,petiolate and ékstipu1ate. Each leaf is usually comp-
‘osed of 3 leafleté;-The leaflets are ovate to ovate ldnce-
§ olate in 8hape, having acute, macronate apex and entire
! margin. They are nearly sessile, generally shortly petiol-
ulate and have astmetric base except the end one is sym-
metric. Venation is reticulate-pinnate.
The petiolule (0.2 to 0,5 cm) is generally short, nearly
cylindrical and shows a shallow groove on the upper side.

The rachis(l.5 to 3 cm) is long, cylindrical to subey-

lindrical, carrying about 3 prominent ridges and showing
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a shallow groove on its upper side. The driad leaflets are brittle,

with faint odour and bitter taste.
| 'Mi‘c‘r‘o‘m‘e'r‘gh’o’lo'gx:
1- The lamina of the leaflet:
m

A transverse section through the midrib region of the
lamina(Fig, 2,A) appears planoconvex to concavoconvex in
outline, It shows a dorsiventral structure. Abutting to the
iower epidermis are 2 to 3 rows of collenchyma. Several co-

l1lateral vascular bundles traverse the mesophyll,

The eEidermis:

The interneural cells of both the upper and lower epid-
ermis(Fig 2 , B &C) are polygonal, isodiametric, somewhat
elongated with almost straight anticlineal walls, covered
with thin striated cuticle and measure about 5 to 17 micr-
ons 1n height, 9 to 25 microns in width and 14 to 40 micr-
ons in length. The neural epidermal cells(Fig, 2, D & E )
of both surfaces are polygonal, axially elongated, with st~
raight anticlinal walls and covered with smooth cuticle.

Stomata are only observed on the lower epidermis. They
are of the anomocytic type and measure from 10 to 20 microns
in diameter and 13 to 25 microns in length. Trichomes are
absent, except in very young plants, few glandular trichomes
of unicellular stalk and multicellular head can be observed.
The mesophyll: (Fig. 3, A & B)

The palisade abuts to the upper epidefmis only and con-
sists of 3 rows of cylindrical cells which become reduced
to 1 or 2 rows of short cells in the midrib region. The
spongy tissue is formed of thin-walled, rounded or slightly
irregular parenchyma,

The cortical tissue: (Fig, 3, A)

m
The cortical tissue consists of cellulosic parenchyma-~

tous cells. Below the lower epidermis is a subepidermal

mass of few rows of rounded collenchymatous cells.
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The vascular system:(Fig. 3, A , C)

The vascular system 18 represented by several collat-
eral vascular bundles. Each vascular bundle has a pericycle
consisting of 2 arcs. The upper arc is parenchymatous and
the lower one is collenchymatous. The pericycle is inter-
rupted by small groups of non-lignified , wide lumen peric-
yclic fibres, measuring about 9 to 15 microns in diameter
and 125 to 218 microns in length.

The phloem is formed of soft cellulosic elements, The
xylem consists of spiral, scalariform and sometimes pitted
lignified vessels, measuring from 12 to 24 microns in dia-
meter. Medullary rays are uniseriate and non-lignified.

2- The Rachis:(Fig. 4, A, B & C)

A transverse section in the rachis i1s nearly concavoc~

onvex to planoconvex. It carries a shallow groove enclosed
between the 2 ridges on the upper surface, It has an outer
epidermis covered with thin, smooth cuticle and followed
by a wide parenchymatous cortical tissue, with collenchym-~
atous masses in the ridges., The vascular system is formed
of an arch of 3 widely separated, collateral vascular bun-
dles with collenchymatous pericycle. Each bundle is ident-
ical with that of the midrib of the lamina.
3= The Petiolule:(Fig 4, D)

A transverse section in the petiolule of the leaflet 1is

| exactly similar to that of the rachis in all the fundament-

al arrangement of the tissues.
The Powder:

The powdered leaf is pale-green in colour, with faint

odour and bitter taste. It shows:

1- Fragments of the epidermises of the leaf-parts con-
sisting of polygonal, isodiametric or elongated cells
with straight or slightly wavy anticlinal walls and
show anomocytic stomata. Some fragments show striated

. cuticle.

2= Fragments of mesophyll, showing palisade and spongy

- parenchyma cells.
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3~ Fragments of moderately thick-~walled, cortical
parenchyma cells, -

4- Fragments of subepidermal collenchyma.

5~ Few non-lignified, wide lumen pericycle fibres,

6- Fragments of vascular tissue consisting of lig-
nified, spiral and scalariform, occasionally
reticulate and pitted vessels,

7- Absence of calcium oxalate crystals, starch gr-
anules and sclereids.

8- Few hairs.

B- THE FLOWER

Macromorphology: (Fig 1)

The flowers are pedicellate, vellow in colour, having a
faint odour and tasteless. They measure from 1 to 3 c¢cm in
length and 0.3 to 1 cm, in diameter. They are actinomorphic,
hermaphrodite, tetracyclic, heteromerous, hypogenous and

having the following floral formula:

ORI IR ’ Cr » B2 0 C

The pedicel (Fig. 1 , A ) is green, cylindrical, longitud-
inally ridged, erect, measuring about 3 to 6 cm. long and
about 1 to 2 mm . in diameter.

The calyx(Fig., 1,B) is persistant and consists of one whorl
of 5 or 6 sepals. The sepal 1is nearly oblong with acute apex
and entire margin, It measures about 1 cm. in length and
about 2 mm., 1n width in the middle part.

The corolla(Fig. 1, B) is composed of one whorl of 6, rarely

5 petals, which are yellow in colour and alternate with
sepals, The petals are united at their bases forming a short
tube, The petal is oval tc oblong in shape, with entire mar-

gin and blunt to rounded apex. It measures about 2 cm, in

length, and about 1 cm in width.
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The androecium consists of one whorl of 2 epipetalous sta-

mens inserted at the base of the corolla, Each stamen 1is
composed of a small, short, pale~yellow, simple filament
and bearing the yellowish oblong anthers. The anther 1is
formed of 2-lobes which open longitudinally when mature.
The gynoecium (Fig. 1, E, F) is superior, bicarpellary,with
2 ovules in each locule attached to axile placenta. The
style 18 cylindrical, long, green in colour and with a conical

unifid stigma.

Micromorghologz: - _
l- The Calyx. The sepal(Fig 5 A) is formed”6§3inner and

outer epidermises enclosing inbetween a hOmogeneoﬁé péfench-
ymatous mesophyll, which 18 traversed by severﬁl vascular
strands, the central one being the main and represents the
midrib.

The epidermis: The inner and outer epidermal cells (Fig 5,
C & D) are polygonal, mainly isodiametric, but sometimes,
elongated, with straight to slightly wavey anticlinal walls,
covered with thin, striated cuticle and measure from 5 to 11
microns in height, 6 to 18 microns in width and 10 to 33
microns in length, Stomata are of anomocytic type.

Few of the lower(outer) epidermal cells, especially those
at the margin(Fig. 5, E) are papillosed, some of the papil-
lae are changed into non-glandular, unicellular, conical
trichomes, with rounded apex and wide lumen. The trichomes
measure from 9 to 67 microns in length.

The Mesophyll is homogeneous(Fig 5, B), formed of 6 to 10
layers of parenchymatous cells, which contain starch gran-
ules. The starch granules are mostly simple and measure
about 2 to 7 microns in diameter.

The vascular strands show narrow spiral, pitted, ligni-
fied vessels with patches of soft cellulosic phloem.

2=  The Corolla., The petal 1s formed of inner and outer

epidermises enclosing between them few layers of undiffere-
ntiated parenchymatous mesophyll through which run several

vascular strands.
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The lower epidermal cells(Fig 6, A, B, C & G): The cells

of tﬁe apical and marginal regions are polygonal, elongated,
with wavy anticlinal walls and measure from 10 to 40 microns in
width and 17-77 microns in length, In the middle region the
cells resemple those of the apical region, but being larger, -
measuring from 7 to 37 microns in width and 19 to 97 microns ;

in length. In the basal region the cells are polygonal,

axially elongated with more or less straight anticlinal

walls, measuring from 9 to 17 microqs in width and 17 to 100 ;
microns in length,

All the cells of the lower epidermis are covered with |
smooth cuticle. Stomata are of anomocytic type  and prese-
nt in the basal and middle regions . Trichomes are absent.
The Upper epidermal cells (Fig 6, D, E, F & H) show that
the cells of the apical, middle and marginal regions are

polygonal, isodiametric, with projections from anticlinal

it et e e oy i = = | ————

walls and measure from 17 to 35 microns in width and 25 to
/4 microns in length, The basal cells are polygonal, isod-
iametric, with straight anticlinal walls, bear papilles
and measure from 14 to 37 microns in width and 17 to 74
microns in length,

All the cells are covered with smooth, thin, cuticle.
Trichomes and stomata are absent.

3- The Stamen: A transverse section in the anther(Fig.

7 A & B) shows two lobes attached by the connective, with

a central vascular strand, Each anther lobe is formed of
two pollen sacs containing numerous pollen grains. The wall
of the anther is formed of an epidermis, a fibrous lavyer

of 2 to 3 rows in the connective region, decreasing to one
row near the line of dehiscence, and the remains of the
tapetal layer, The pollen grains(Fig. 7 C) are rounded 1in
outline, with pitted surface and having 3 germ pores. They
measure from 17 to 42 microns in diameter,

4=  The Gynaecium A transverse section in the ovary

(Fig, 7, G) shows that it is bilocular with more or less

circular outline. The ovary wall consists ofan outer and

inner epidermises, enclosing a wide parenchymatous ground
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tissue, The ground tissue 1s traversed by several colla-
teral open vascular bundles. The central axis shows 2
concentric vascular bundles.

The outer epidermis (Fig 7,H) of the ovary, is formed
of polygonal, usually isodiametric cells, with straight
anticlinal walls, covered with smooth cuticle and measure
from 4-12 microns in width and 7 to 17 microns in length,

Trichomes and stomata are absent, The epidermal cells
of the style(Fig. 7, I) are polygonal, subrectangular,
almost axially elongated with straight thin anticlinal wa-
lls, striated cuticle and measure from 5 to 15 microns in
width and 42 to 93 microns in length, The epidermis of the
stigma(Fig. 7, J) are polygonal, isodiametric, with more or
less straight anticlinal walls and covered with thin smooth
cuticle, The cells show more or less conical elongated
papillae.

5- The Pedicel:

A transverse section in the pedicel(Fig 8,A) appears

more or less quadrangular and irregular in outline, due to
the presence of 4 longitudenal ridges, It shows an epider-
mis followed by a collenchymatous hypodermis and followed

by a comparatively narrow parenchyatous cortex, with col-

lenchymatous masses in the ridges. The endodermis is indi-
stinct. The central cylinder 1is formed of a complete ring

of phloem and xylem enclosing the central wide parenchyma-=

tous hollow pith.

The Powder:
The powdered flower is yellowish-green in colour, odour-

less and tasteless. It shows:

1- Fragments of the epidermis of the sepals, consisting
of polygonal isodiametric cells with straight to sli-

ghtly wavy anticlinal walls, covered with striated

cuticle, somé showing anomocytic stomata, as well as,

few unicellular non-glandular hairs,
2- Fragments of the epidermis of the petals, consisting
of polygonal, isodiametric, to somewhat elongated

cells with wavy or straight showing projections from
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anticlinal walls, with or without papillae, covered with

smooth cuticle and showing anomocytic stomata.

Fragments, of the filament with polygonal somewhat
elongated epidermal cells, showing striaght anticl-
inal walls and covered with striated cuticle.
Pragments of the epidermal cells of the anther, cons~-
isting of polyonal cells, with straight anticlinal
walls and covered with striated cuticle showing papil-
lae.

Fragments of the fibrous layer of the anther, consis+
ting of polygonal, isodiametric cells showing lignif-
ied bar-like thickenings.

Numerous spherical pollen grains, having 3 germ pores
and a minutely pitted exine.

Fragments of the stigma showing small, polygonalg 18-
odiametric, papillosed cells.

Fragments of vascular tissues, showing lignified,
mostly spiral, occasionally pitted and reticulate
vessels, as well as, lignified tracheids with simple
pits.,

Absence of sclereids and calcium oxalate crystals,

uuuuuuu
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Fir, 2- A, Diagramatic T.S., of the leaf X 24 '5
B, Upper epidermis X 135 ~E
C. Lower epidermis X 135 :F
D. Upper epidermis (neural) X 135 at
E. Lower ¢pidermis (neural) X 135 |t
l

L.ep, lower epidermis; u.ep., upper epidermis; L,
per., lower pericycle; U,per,, upper p ricycle: Str,.
Cu., striated cuti.iz; St,, stomata; mes,,mesophyll: +
. pal., palisade; col., collenchyma; Ph,, phloem: Xy., |
xylem; m.r., medullary rav, ?
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A, Detai1led T.S., 1n the rachis X 135
B, Diagramatic T.S. in the rachis X 24
Ce Surface preparation of the rachuis X 135
D, Diagramatic T.3. in the petisclule X 24

L.ep., lower epiderwis; u.,ep., uppey eépidermis; L.per.,
e s Stomata;,
Kvi,, Xyliem; M.T.,

lower pericycle; Cu.,cuticle:; 5%
col,, collenchyma; Ph,, vhlocem:
medullary ray; vli., veinlet,
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5- A, Diagramatie T,S, in the sepal X 24

27

B, Detailed T.S. in: the sepal X 135

C. surface preparation of upper epidermis

of sepal X 135

E. Surface preparation of upper epidermis

of sepal, upper region X 135

Cu., cuticle; U,ep., upper epidermis; par.,
parenchyma; Xy.,, xylem; m.r., medullary ray:

Ph.,

phloem; L.,ep., lower epidermis: St,, stomata;

Str. cu., striated cuticle; mes,, mesophyll;
Vi., veinlet,
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Fig, 6— Surface preparation of the petal X 135
A, Basal region of lower epidermils
B, Apical region of lower eplidermis
C., Marginal region of lower epidermis |
D, Basal region of upper epidermis
E. Apical region of upper epidermis
F. Marginal region of upper epidermis
G, Middle region of lower epidermis
H, Middle region of upper epidermis
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Fir. 7- The Androecium and Gynaecium

A, Diagramatic T.S, in the anther X 24 ;
B, DPetarled T.S. in the anther X 135 !
C. Pollen grains X 135 |
D. Epidermis of filament X 135 |
E. Epidermis of anther X 135
F. Fibrous laver of the anther X 135
G, Diagramatic T.S, in the ovary X 24
H, Surface preparation of the ovary X 135
I, Surface preparation of the style X 135 -
J. Surface preparation of the stigma % 135 T
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Fig, 8- A, Diagramatic T.S., in the pedicel X 24
B. Surface preparation in the pedicel X 135
C, Isolated elements of the flower X 135

Cu., cuticle; ep.,, epidermis; par., parenchyma; ph.,
phloem; m.r., medullary ray; Xy., xylem; col.,
~collenchyma; St.,, stomata; V., vessel: tr.. tracheid:;
W.p., wood parenchyma; P.g. pollen grains; Pa.Sg.,
papillosed stigma; f.1l,, fibrous layer,
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