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ABSTRACT

The macro- and micromorphological characters of the leaf,
sten and reot of Irichodesma calcaratum Coss, growing in fqypt are
. presenfeq xith the alm of finding ont the characteristic features by
¥pich the plant could be identified from other closely related

specles or variefies,

- INTRODUCTION Therefore, it was deemed of interest to investi-

gate the macro- and micromorphological characters with

Trichodesra 15 a small genus belonging to the fam- . . .
! i " the aim of finding out the characteristic features by

tly Boraginaceae. I is represenied in Egypt by three ahich the plant could be identified.
species, [, ehrenbergii Schweinf.; I. africasup (L) .
Br, and T. calcaratur Coss. ALl growing in rochv EXPERIMENTAL

grounds except [, calcaratuw Coss, which qrows as = '
Plant Material:

wead in sandy places 1<, .
Flovering plants of T. calcaratuz Coss. growing

Preliminary phytochemical investisaticn on 7. cal- wild in EL-Kharga (The New Valley) were collected in

caratup Coss. revealed the presence of pyrrolizidine Japuary 1938, The plant was kindly authenticated by
i} alkalolds which are the characteristic type of alka- br. Hoamen Nostafa, Lecturer of Plant Taxonomy, Faculty
loids present in Boraginaceae 3:%. This type of alka- of Sclences, Assiut University. The separated parts

loids has hepatotoxic and anticancer activities 3.4, were preserved 1n alcohol 70% containing 5% qlycerin.

Reviewing the current Iiterature, little informa-

tion could be obtained about the morphological charac-

ters of I. calcaratum Coss, 1:4:3,




MACROMORPHOLOGY
Habitat
Tricicdeska calcaratum Coss, [Fig. 1) 1s an an-
nual, very bristiy erect herb, S8-T¢ cm high with

crevded inflorescences, It flewers auring January to

Harcrn,

I1-The Roct (Fig. 1A)

A distinct main tap rost with iateral branches.
Colour i3 purplish brown when fresh, dark brown when
dry with short fracture. it neasures 18-15 cn long and

g.3-1 cm in dianeter.

I11-The Stem (Fig. 1B)

The stem is herbaceous, cylindrical with siightly
ribbed qreen, hispid surface,  Franching is sympodi-
fron 30-50

fracture and slightly hitter taste.

ally, and measures cm long. "It has short

III-The Leaf (Fig. 1B)

The leaves are narrowly linear tc lanceclate, op-
posite, simple, entire, shortly petiolate in the upper
part of the stem, petlolate at the lower, with acute

aper, The peticle varies from 1.3-2.3 cm long.

Surface is hispid speclally the lower one being

covered with numerous, whitish, short, stiff hairs.

The wmidrib is prominent on the lower surface, Leaves
frop 4-18

siightly bitter taste and odouriess.

Vary cn long and £.5-2.5 cm wide and has
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The Root (Fig. 2, 3)

L transverse section in the root appears nearly
rounded in outline. It shows externally reddish brown
cork foilowed by parenchymatous phelloderm surrounding
1 central cylinder of vascular tissues., The vascular
tissue comprises a narrow phloem and a wide xylen.
Hedullary rays are multiseriate traversing the phloen

and xylenm.

The Cork (Fig. 2B, 3) 1is formed of 4-6 rows of hrown
tangentially elongated, radially arranged, rectangular

tabular cells with thin non-lignified walls. They mea-
40-60-60 w 1n width and

llllllll

16-30-34 g in highet.

Phellodern
parenchymatous
slightly thicker.

LB)

cells,

of thin-walled

The inner 5-7 rows being

(Fig. is composed

Phloen (Fig. 2B)

sue, sieve tubes, companion cells and phloem parenchyma

is formed of intermittent phloen tis-

nut no phloem fibres.

The cambiun (Fig. 2B) is represented by a complete ring

.0of 4-7 rows of tangentially elongated, radially ar-

ranged, thin-walled meristimatic cells.

The «xylem (Fig. 2B, 3) 1is formed of a comparatively

wide cylinder of lignified elements.

The .vessels are mainly isolated or in spall groups of

3-5 measuring 34-117-20¢ u in diaﬁeter kith bordered

pitteﬁ walls, which are accompanied with trachelds,

wood fibres and wood parenchyna.
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Nacro- and Nicromorphological Study of
Trichodesma calcaratum (oss.

The tracheids have lignified walls and show simple pits

-----------------

width.

tracnelds are [ignifisd and measure [40-390-40¢

rrrrrrrrr

Fihrous

|||||||

rood fibres have slightly thick lignified walls, wide

fumena and blunt or tapering apices and measure §70-

rrrrrrrrrr

Kood parenchyma celis are rectangular or subrectangular

1n shape with pitted lignified walls.

The medullary rays are bi- tri- to multiseriate formed
of radially elongated parenchyratous cells. Cells ad-
racent to vessels or fibrous fracheids posses slightly

Lignified pitted walls.
The Powdered Root

Powdered roots (Fig. 3) iz pale brownish vellow in

colour, odourless and having siightiy ditter taste,

[t 1is characterised microscopically by the follow-

ing:

i-Fragments of polygoral thin-walled non-Iignified

cork cells.

t-fragments of tracheids, wcod parenchyma with lig-
nified pitted walls.

-Fragnents of xylem vessels with lignifisd pitted
walls,
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d-fragments of wood fibres with lignified thin-

walled, wide lumena and blunt to acute apices.

2—The Stem (Figqg. 4)

A transverse section of the stem is almost circu-
laf in outline with 3-5 prominent ridges, conszists of
apidernis followed by a wide cortex then a compara-

tively narrow ring of vascular tissue enclosing a large
pith.

Epidernis (Figq. 4B, 4C) is formed of one row of cells
which appears as polygonal axially elongated cells with
straight anticlinal walls. They are covered with thick
cuticle, Stomata are not observed,

smooth The epider-

nal cells measure 104-178-234 u in lenqth, 43-65-86 y

S

aaaaaaa

dular trichomes (Fig. 4C) are similar to those of the

leaf,

Cortex (Fig, 4C) 1is formed of 1-) rows of collenchyza-
tous cells and 2-7 rows of thin-walled parenchymatous

cells.

lhe pericycle (Fig. 4B) is formed of a complete ring of

small thin-walled parenchyna.

‘Vascular tissue (Fig. 4B, 4C)

tnloen is formed of a complete ring of phloem tis-

sue hardly differentiated into sieve tubes, companion
cells and phloen parenchynma.

Iylem (Fig, 4B, d4C) is formed of lignified ves-
sels, few fibres. The vessels are mainly solitary or

arranged in radial groups with pitted and spiral thick-

enings and measure 26-56-87 p in diameter.

Fibres




(Fig. 4C) have rather straight thin lignified walls

with wide fumena and acute to blunt apices. They mea-

llllllllllllllll

Hedullary rays (Fig, 4B} are mostly multiseriate, The
cells are radially elongated with slightly thick ligni-
fied walls, |

Pith (Fig. 4B) consists of a wide region in the centre
and  formed of large csllulosic thin-walled rore or less
rounded parenchymatous cells.  Calcium oxalate and

starch granules are absent,

The Powdered Stem

Powdered stem (Fig, 4C) is brownish green in colour,
cdourless and having slightly hitter taste. It is

characterised microscopilcally by the following:

|-Fragnents of polygonal celis with straight anti-

~linal walls and covered with smocth cuticle,

J-Numerous covering trichomes which are unicellular,
contcal, stiff, whitish with acute apices, wide

lumena and covered with thick warty cuticle,

I-Fragrents ¢f wood fibres with spindle shape, wide
lunena, acute to hlunt apices and slightly thick
[ignified walls,

~ 4-Fragrents of xylem vessels with spiral and pitted

thickenings.

3-Fragments of medullary rays and woed parenchyna.
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3—The Leaf (Fig. 5A)

The transverse section of the leaf shows an isobi-
lateral structure. The palisade cells form an arc on
the lower side. The midrib projects on the lower side
only. The cortical region in the midrib and big veins
consists of 1-2 layers of collenchyma followed by

parenchymatous cells.

Epidermis (Fig, 5B, 6) epidermal cells are polygonal,
with straight anticlinal walls in the upper surface and
slightly wavy in the lower, The epidermis is covered

#1th thick smooth cuticle. The upper epidermis measure

llllllllllllll

-------

135w in length, 27-68-188 p in width and 18-27-36 p in
highet,

stomata (Fig. 6) are anisocytic type. They are nore or

iess oval In outline being more numerous on the lower

38 poin width,

irichomes (fig. 6): Covering trichomes arising usually
fron 4-§ epidermal cells. The hairs are present on

both surfaces of the leaf but more numerous on the

lower one,  They are unicellular, conical, stiff,

whitish with acute apices, wide lumena and covered with

thick warty cuticle and becoming very hard, bristle

----------

1280 p in length. The glandular trichomes are absent.

Hesophyll (Fig, 5C) is formed of an wupper and lower

palisade with a spongy tissue in between, Each pal-

1sade s formed of one row of cylindrical, solumnar

T

W




Nacro- and Kicromorphological Study of
Trichodesma calcaratum (oss. -

The spongy tissue consists of loosly packed parenchynma,

Hidrib (Filg. 5B}): The cortical tissue is formed of an
upper and [ower subepldermal masses of collenchyma each
of 1-7 rows of polygonal coilenchymatous cells with

thick cellulosic walls showing no intercellular spaces,

The rest of the cortical tissue i3 formed of almost

rounded, large thin-walled parsnchymatous cells,

The vascular bundles consists ¢f radiate cellu-

losic thin-walled phloem and xylem formed of lignified

and pitted vessels measuring L1-16-2Z p in diam-

spiral

eter, and thin-walled cellulosic parenchivea., The peri-

cycle consists of two arcs of parenchymatous cells

above and below the vascular bundlss,

14-The Petiole

A transverse section 1in the peticls (Fig., 71} is

more or less rounded in outline with two wings showing

a hairy epidermis followed Dy the corter. It shows an

arc of three collateral vascular bundles with the me-

dian one larger than the remainder. Ths pericycle is
parencnymatous.
The epidermis (Fig. 7B, 70) 1is fcrmed of polygonal,

thir
covered with

tabular axially elongated cells with straight,

cellulesic anticlinal walls., They are

snooth cuticle, carrying anisocytic stomata and coyer-

ing trichomes resembling these of the leaf,

formed of one row of

The (Fig. 7B) s

chlorenchynatous cells followed by -2 rows of col-

corter

lenchymatous cells, Several rows of parenchyratous

cells with distinct intercellular spaces are present,
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The 18)
parenchysatous cells surrounding the vascular bundla,

pericycle (Fig. s formed of a ring of

the phicenm Fig, 7B) is formed of thin-walled soft cel-

tulosic elements.

[he zylem (Fig. 78, 7C) is formed of lignified vessels

with spiral thickenings.

fedullary rays (Fig. 7B) are bDiseriate, occasionally
triseriate formed of radially elongated, thin-walled

cells.

Powdered Leaf and Petiole

Powdersd leaf (Fiq. 6C, 7C) is qréen in colour,
odouriess and having slightly bitter taste, It i3

characterised microscopically by the following:

|-Fragments of wupper epidermal cells which are
polygonal cells with straight anticlinal walls

showing anisocytic stomata.

}-Fragments of lower epidermal cells with slightly
wavy anticlinal walls and showing anisocytic stom-
ata,

I-Fragments of the epidermal cells of the petiole
with stralght anticlinal walls and showing anise-
cytlc stonata,

4-Fragments of mesophyll parenchyma and palisade

cells,

y-Fragnents of lignified vessels with spiral and

pitted thickenings.
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t-Numerous covering trichomes which are unicellylar,
conical, stiff, whitish with acute apices, wide

lunena and covered with thick warty cuticle.
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Kacro- and Kicromorphelogical Study of
Trichodesma calcaratun (oss.

Fig. 1: Sketch of Trichodasma calcaratum Coss.
X 0.5,

X 0.5,

A. The root
B. Aerial parts of the plant

1.. leaf:; l.r., lateral rootlets: p.r., primary root; st., stenm.
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Fig. 2: The Root of Trichodesma calcaratum Coss.
A Disgrammatic transverse socticn X 12.
B. Detailed sector X Q2.

cam., cambium; co., cork; m.r., msdullary rays:

rh., phloem; phel., phelloderm: -v ., Xyleam.

1
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Trichodesra calcaratun (oss.
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Powdered Root.

Fig. 3:

X 122

tracheids;

L |

L 4

medullary rays; tr.,

; ..,

f.tr., fibrous tracheid

co., cork;

vessels; w.f., wood fibre: w.p., wnod parenchyma.
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Pig. 4: The Stem of Trichodasma talcaratum Coss.

A. Diagrammatic transverse section X 12.
B. Detailed sector | X 92,
C. Powdered stem X 92.

~o1l., colienchyma; cor., cortex: ou,, cuticls: ep., epidermis; m.r., medullary
rave:; p., pith; par., parenchyma; ph., phloem; t., trichomas (X25); v., vessels;

w.f.. wood fibres: xy., xylen,

N.4, Ravadan
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Nacro- and Nicromorphological Study of
Trichodespa calcaratun (oss.

Fig. 5: The Leaf of Trichodesma calcaratum Coss.

A. Diagrammatic transversge section of the leaf X 16,
¢ B. Detailed sector in the midribd X 150,
C. Detailed sector in the lamina X 150.

coll., collenchyma; cu., cuticle; l.ep., lower epidermis; pal., palisade: par.,
parenchyma; ph., phloem; per., pericycle; t., trichomes:; u.ep., upper epidermis:

XY., XYlen,
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Fig. 6: Powdered Leaf 1 X 150.

l.ep., lower epidermis; 8., stomata; t., trichomes:; u.ep., upper epidermis: v., “

vessels.
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Cu.
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Fig. 7: The Fetiole of the Leaf of'Trichmdesma calcaratunm Coss.

L)

A. Diagrammatic trans#erge gaction X 16,
B. Detailed sector X 150
C. Powdered pretiocle X 150.

col., chlorenchyma; coll., collenchyma: cor., cortex; cu., cuticle; ep., epider-

mis; per., pericycle; ph., phloem: 8., stomata: t.. trichomes: xy., xylen,
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