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MACRO-AND MICROMORPHOLOGY OF VEFBENH OFFICINALIS L.

CULTIVATED IN EGYPT

PART 1: THE STEM AND LEAF.
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ABSTRACT

The pacro-and micremerphology of the stem and [eaf of Ver-

bena officinalis L. Cultivated in FEappt have been investigated in

erder to deferpine the diagnostic features by which each organ could

be identified both 1o the entire and powdered forns.

INTRODUCTI1ON

Verbena 1s a genus of tropical and temperate re-
Verbena officinpalis L. 1s a herbaceous plant
belonging to the family Verbenaceae 2.3,

tions L.
[t 15 used
medicinally in Korea, China, Taiwan and Inde-China for
treatment of chronic eczema, chronic bronchifis, men-
strual disorders and as a diaphoretic. It 1s also used

as an anthelmintic 4.

From Verbena officinalis L. qrowing abroad verhe-

nalin, verbenin and hastatoside iridoids were 1so-
lated 2/6.7,

from Ferbesa officinalis L. qrowing 1n Raypt lu-
peol, f-sitosferol, ursolic acid, aucubip and artemetin

were isolated and identified S,

Reviewing the current literature, very little was
mentioned apout 1ts macromorphology Ly, however, noth-

iny was traced concerning micromerpholegical study of
the different organs of Ferbema officinalis L. hence
detaiied study was thought to be pertinent.

Material

The wmaterial used in this 1investigatlon was ob-
tained from the plants cultivated in Experimental Sta-
ticn of Faculty of Agricﬁlture, Assiut University, As-

siut -Eqypt.

The  plant was  identified by Prof. Dr.
N.A El-Keltawy Prof. of Horticulture, Facuity of Aqri-

culture, Assiut University, Assiut, Egypr.

Habitate
Verbena officinalis L. 1s perennial herbaceous
plant about 60 to 18 cm in height with erect stem. It




bears green, simple, pinnafifid opposite decussate
leaves, from their axial buds arise two small opposite

leaves and sometimes branches. Long-stalked inflores-

cences arise from the terminal buds of the main stenm

and branches.

Flowers are usually very small in slender spikes,

The from

white to pinkish-white. fiowering starts

October to April.

A- THE STEM

Macromorphology : (fig.l]
The main stem is erect, with long spreading
branches, green in celour, halry, solid 1n the young

stem, while the old one is hollow. It 1s quadrangular
in outline, reaching from 30-82 cm in helght and from |
to 1.5 cm in diameter at the basal part. The stexm car-
ries shortly petiolate leaves arranged 1n opposite dec-
ussate manner. [From the apical part of the stem arises

long-stalked 1inflorescence. The stem has faint aro-

matic odour and a sliight Ditier asiringent taste.

Micromorphology:

A transverse sectiocn in the vyoung stem (Fig. ZA)
s more or less square in outline, showing oufer halry
epidermis surrounding the cortical tissue, The cortex
consists of outer layers of colienchyra cells which are
abundant in the ridges and 1inner layers of parenchyma

cells 1limited internally by an endodermis. The vascu-
lar system is contlnucus, consists of phioem and xyienm
separated by a cambial layer and surrounded by ilncom-
plete ring of pericyclic fibres, The pith iIs wide and

parenchymatous,
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The Epidermils :
[t consists of subrectangular ceils as shown in

transverse section (Fig. 3). [In surface view (Fig. 2B)

the cells appear elongated, polygonal with more or less
straight anticlinal walls and measure 16-20 u 1In
height, 48-68-137 u in length and 16-24-30 u in width,
{he #ith thick,

Stomata are of the anomocytic type and surrounded by

cells are covereg smooth cuticle.

4-5 epidermal ceils. Trichomes are long, non-glandular
unicellular with broad bases and acuRlpate apices.
They are coverd with warty cuticle and cystolith with
calcium carbonate crystals in their enlarged ba-
sis,(effervesce and give needle crystals with dil. Sul-
The trichones

acid), neasure 120-184-29¢ ¢ in

phrd
Glandular
stalk and bicellular head

divided vertically measure 28-4% u in heignt.

iength and 36-48 w in width at the base.

*richomes witn unicellular

The Cortical Tissue : (Fig. I

[t consists of 2-3 layers of subepidermal cells
of ccllenchyma, which are rounded having thick-walls.
the 1inner parenchymatcus region consists of 3-5 rows of

thin-walled cells with narrow intercellular spaces,

contaln prisms and clusters of calcium oxalate. Ninute

starch granules are aiso present,

The

tangentially elicngated ceils

endedermis, 15 formed of one row of slightly
containing simple starch

qranules.

: (Fig, 3 &4)

the pericycle consists of incomplete ring of lig-

The Vascular System

nified fibres intérrupted by parenchyma. The fiber is

ejongated with irregular outline, wide lumira, acumi-




Kacro-and Nicromorphology of Ferbena officinalis L.
Cultivated In Eoyrt

nate rarely forked apices, it measures 372-436 g 1in
length and 16-20 p in width at the middle part. The
phloen is formed of sieve tubes, companion cells ang

phioem parenchyma. The cambium is formed of 3-3 rows

of celluosic thin-walled cells which are tangentially

elongated. The «xylem vessels are lignified with pit-

ted,

geasuring from 16-40-80 u in diameter. Trachsids are

annular, scalariform and spiral  thickenings
elongated with blunt ends and I[ignified pitted walls.
They measure 172-252 p in length and 28-30 y in width.

The wood parenchyma consist of lignified pitted cells,
Medullary rays are uni-or biseriate formed of elon-
gated, subrectanqular cells with thick lignified, pit-

ted walls,

The Pith
The

rounded with thin walls, - They contain prisms and clus-

(Fig. 3)

parenchyma celis of the pith are nearly

ters of calcium oxalate as well as minute simple starch
granules.

The old stem, shows nearly the same structure,
with the presence of several scattered small qroups of
vhloen fibres, wide region of xylem, and a partially

hollow center,

The Powder (Fig. 4}
The powdered young stem is dark gqreen in colour,
[t 13

characterised microscopically by the follewing fea-

with faint odour and bitter astringent taste.

tures,

|-Fragrents of the epidermal cells, with frequent
anomocytic stomata. The epidermal cells are elon-

qated, covered with thick-smooth cuticle, Trichomes
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are unicellular with broad base showing cystolith of
calcium carbonate. Also glandular type is seen with
anicellular stalk and bicellular head divided verti-

cally, either with the epidermal cells or free in
the field.

)-Fragments of lignified pericyclic fibres with sone
what irreqular outline, wide lumina and acuminate

apices simple or forked.

3-Iyiem vessels which are lignified, together with tra-

cneids and wood parenchynma.

{-Medullary ray cells with thick, pitted and lignified

wails,

3-Fragments of parenchyma cells of pith, with thin
walls, containing clusters and prisms of caleium ox-

ilate and minute starch granules,
6-Free prismg and clusters of calcium oxalate.
7-Starch qrains are simple,

B- THE LEAF

Macromorphology:

The leaves are simple, oppesite decussate, shortly
petiolate, ovate triangular or oblong in shape pinnati-
fid with crenate margin obtuse apex and papery texture,
Both surfaces are hairy. They have dark green upper
surface and a paler Iewer surface. The midrib is proa-
inent on the lower surface but sunken on the upper one,

Venation 1is pinnate reticulate and anasiomose near the

narqin, The leaf measure from 2-8.2-9.2 cm long and




1.2-3.3-4.% cm wide in the niddle part. The leaves

have a faint odour and slightly bitter taste,

Micromorphology :

A transverse section in the leaf (Fig. 5 1) ap-
pears more or less planoconvex in outline with the
pidrib projecting on the iower surface. It shows a
dorsiventral structure with an upper palisade consist-
ing of 3 rows, the outer row is longer than the other
two rows. The palisade is not continuous in the region
of the midrib where it is replaced by subepidermal mass

of collenchyma, Another layer of collenchyma is pre-
sent abutting on the lower epidermis. The midrib re-
gion shows a large main vascular bundle. The pericycle
1s parenchymatous,  Both the wupper and the lower
epidersises show glandular and non-glandular trichomes

- which increase in number over the midrib region.

The Upper Epidermis
[t consists of one row of tangentially elonqated
(Fig. 68).

appear polygonal, isodiametric or slightly elongated,

cells In surface view (Fig, 5B), the cells

with more or less straight anticlinal walls, being
about 16-20-24 p in height, 36-52-68 u in length and
about 20-36-48 u in width.

thick smooth cuticle.

The cells are covered with
stomata of the anomocytic type
surrounded by 4-5 epidermal cells. Trichomes are abun-
dant, both of glandular and non-glandular types. The
glandular type are numerous, with qlobular bicellular
head and the stalk is mostly wunicellular sometimes
(Fig. 8). The

trichomes are unicellular, conical or

nulticellular uniseriate of 2-4 cells
nonglandular
in shape, slightly bent with acuminate

with

elongated

covered warty cuticle nmeasuring

apices,
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140-148-208 u in length and 28-40-60 p at the base, -

some of these hairs show cystloith of calcium carbonate

1n their ealarged bases.

The Lower Epidermis

[t forms one row of square cells as seen in trans-
b B).
cells are polygonal, mostly isodiametric with

verse section (Fiq. In surface view (Fig. 6 A),
the
slightly wavy anticlinal walls measuring 28-48-68 yu in
length and 16-32-48 p in width. The cells are covered
With thin smooth cuticle. Stomata and trichcmes are

similar to those of the upper epidermis but more numer-

ou3,

The Mesophyll : (Fiq. 6 B)

The palisade consists of 3 rows of columner cells
neasuring 24-44-60 p in height and 12-16-28 p in diape-
ter. The spongy parenchyma are irreqular cells of 4-5
rows contalning minute starch qranules and prismatic

crystals of calcium oxalate.

(Fiq. T)

Collenchyma cells are arranged in 3-4 rows of

The Cortical Tissue

nearly rounded ceils measuring 16-46-48 p in width, The
parenchyma surrounding the wvascular bundle are rounded

in shape with slightly irreqular walls somewhat wide

intercellular spaces. They contain minute starch gran-

ules as well as prisms and clusters of calcium oxalate.

(Fig. 7,8)

[t 1is represented by a large central crescent

The Vascular System

shaped vascular bundle, formed of an upper xylem and a
lower phloen separated by the cambium. The xylem con-
sists of pitted, spiral and scalariforn lignified ves-

sels measuring 12-16-36 u in diameter. The phlcem con-

)

i)

!}




Nacro-and Nicromorphology of Verbena officinalis I.
- Cultivated In Egypt

sists of thin walled, shining soft cellulosic elements,
The pericycle is formed of 2-3 rows of thin-walled

- parenchymatous cells,
THE POWDER

Powdered leaf of Ferbena officinalis L. is dark
green in colour, with faint aromatic odour and siightly
-bitter taste. It is characterized microscopically By

the following features (Fig. §).

|-Fragments of the upper epidermis showing polygonal,
isodiametric cells with straight anticlinal walls,
showing non-glandular trichomes, usually unicellular

stalk and enlarged base with cystolith of calcium
- carhonate.

J-Fragments of the lower epidermis showing polygonal
cells with slightly wavy anticlinal walls, showing
anomocytic stomata as well as glandular and non-

glandular trichomes.

J-Scattered entire or fractions of glandular and non-

glandular trichones.

§-Fragments of mesophyll tissue with green columnar

palisade cells and spongy parenchyma containing

prisms of calcium oxalate,
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-Fragments of lignified pitted, spiral and scalariforn

vessels.

b-Fragments of parenchyma cells containing prisms of

calcium oxalate and minute starch granules.

T-Numercus free simple starch grains and scattered

prisms and clusters of calcium oxalate.
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Fig. 1: Flowering branch of Verbena officinalis L.
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Nacro-and Kicromorpholoay of Verbena officinalis L.
Cultivated 1n Egypt

wpmy & i

Fig. 2: A.Diagrammatic T.S. of the stenm. x 30
B.Surface preparation of the stem. | x 198

ca., cambiunm: coll.. collenchyma; cry . prisms of calcium oxalate: Cry ., cluster
of calcium oxalate; cy., cystolith of calcium carbonate: ep., eridermis:qg.tr.,

glandular trichome; n.g.tr., non-glandular trichome: p., pith; per., pericycle;

ph., phloem: s.,, stomata: xvy.,xyvlen
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Fig. 3: T.S. sector of the stem. X 198

ca., cambium;cry.. prisms of calcium uxalate;crz., cluster of calcium oxalate;
coll., collenchyma: end., endodermis; ep., epidermis; m,.xr.. medullary ray; p.,

pith; par., parenchyma: per., pericycle; ph., phloem; 8., starch. granules; v.,

vessels:; w.p., wood parenchyna.
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Kacro-and Nicromorphology of Verbena cfficinalls L.
Cultivated In Lkgypt

n.g.tr.

[

per.
K
Fig. 4: Powder of the sten. x 198

Cry .. prisms of calcium oxalate; Cro . cluster of calcium oxalate; ep.. epider-
mis: g.tr., glandular trichome; m.r., medullary ray:; n.g.tr., non-glandular tri-

chome: per., pericyclic fibres; tr.. tracheid: v., vessels; W.P., wood

parenchyma.
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n.g.tr.

llnulmm“*,

u.ep.
pal.

mes.
l.ep.

Cr
cr

u.coll.

per.

l.coll.

l.ep.

g.tr.

e

Fig. 5: A.Diagrammatic T.S. of the leaf. x 30

B.Upper epidermis of the leaf. x 198
cry., prisms of calcium oxalate; cr,., cluster of calcium oxalate; 1. coll., 1
lJower collenchyma; 1. ep., lower epldermis; mes., mesophyll; n.g.tr.,

non—-glandular trichome: st., stomata: u.coll., upper collenchyma; u.ep., upper

epidermis; per., pericycle; ph., phloem; xy., Xxylem.
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Nacro-and Kicromorphology of Verbena officinalis L.
Cultivated in Egppt

Fig. 6: A.Lower epidermis of the leaf.

B.T.S. sector of the lamina.

X 198
x 198

cy., cystolith; cic., cicatrix; n.g.tr., non-glandular trichome; pal., palisade:

st., stomata; sp., spongy tissue: u. ep., upper epidermis.
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Fig. 7: T.S. Sector of the midrib,. x 198

ca,., cambium: Cry.. prismis of calcium oxalate: Cry., cluster of calcium ox-
alate; g.tr., glandular trichome; l.coll., lower collenchyma: l.ep., lower epi-

dermis; n.g.tr., non-glandular trichome; s., starch granules: u.coll., upper

collenchyma; u. ep., upper epidermis; xy.., xylen.
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Cultivated in Eqypt

l.ep.

Fig. 8: Powder of the leaf. x 198

Cry. - prisms of calcium oxalate; cry.,
tolith of calcium carbonate; g.tr., glandular trichone;

cluster of calcium oxalate; ¢cy., CyYs~
l.ep., lower epidermis;
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