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mhe macero and micromorphology of roots,
bulbs and leaves of Pancratium gstckenbergt
asch. et Schweinf. ex Boitss growing in Egypt
are presented with the view of determining
the diagnostic features by which each organ
can be identified in the entire and powdered

form.
INDTRODUCTION
Pancratium sickenbergi Asch. et Sechweinf. ex Boiss(Fam:
Amaryllidaceae) is a perennial herb grows wild in Egyptl.

It is also cultivated in many common and private gardens for

its beautiful flowers. The plant is known in arablic as Bos-

seil, Aysalaan and Batn El-Hayyal.

Tne family Amaryllidaceac has been and still constitu-

ting a wide field of investigation in plant chemlstry. This

is due to the fact that crude preparations obtained
d in the treatment

from

several genera of this family have been use
asthma

of tumoursd , Syphilis, scorfulaj, piles, jaundice,
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L . 4 :
and diarrhoeia ., Recently a large number of alkaloids nave

been isolated and identified, Lycorine, which is a common
alkaloid in this family was found to exert an antiviral activily

: ~ : : - 0y,6,7
aganist the polyomylites wvirus *77 .

Pancratium sickenbergi L. 'h, et Schweinf. ex Bolss. was

subjected to sevesal phytochemical investigations., 1ts al-

. 8,8 i : . e .
K&l&lda’g’lg’ , protein, 1ipid and carbohydrates contents

As regard to the micromorphology of Pancratium sicken-—
bergi Asch. et Schweing. ex-Boiss. nothing could be traced
in the literature while _very' little is Xknown about its macro-
morphologyl’lz. in the present-work, the macro—as wéll as,
micromorphological features of the root, bulb and leaves of
Pancratium sickenbergi Asch. et Schweinf ex Boliss are pre-

sented.

Matcrial :
The material was obtalned from plants cultivated 1in the
Experimental Staticn of Medicinal Plants, Faculty of Phar-
macy, Assiut University, Assiut, Egypt. The plant wvas 1den-
tified by late Prof. Dr. Vivi Tackholm, Prof. of Taxonomy,

Faculty of Science, Cairo University.

Fresh material as well as preserved in alcohol TO% cont-
aining 5% glycerin were used. For the study of powder, the
roots, bulbs and leaves wer. air dried and powdered(No. 36).

gabitat:

Fancratium sickenbergi ’“sch. et Schweinf. ex Boiss.(Fig.1l)

is a perennial herb showing s tunicated single bulb and .

attaining a height of 25-40 cm. The serial portion 1s con-
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Maero and micromorphology of Parcratium sickenbergi Asch.
et Schweinf. ex Boiss growing in Lgypt.

posed of 3-6, linear, greyish-green, 20-35 cm long, conspi-
cuously spirally twisted leaves and a peduncle, much shorter
thnen the leaves carrying 3—~6 flowers 1in an umbel-like inflor-
escence. The underground portion is composed of a conical-
shaped tunicated bulb and an adventitious fibrous root system

attached Lo the solid disc-like stem of the bulb. The plant

flowers 1in August

The roots (Fig.l) are typilcally adventitious completely
enveloping the flattened discoid underground stem of the

bulb. They are cylinderical, fleshy and soft, penetrating
the soil vertically, obliquell: and horizontally. They mea-

the root arise several lateral fibrous rootlets, which never

ecxceed the main root in diameter or length. the surface of

the fresh root 1s mostly longitudinsally, rarly transversely

wrinkled. The young rooils are white in colour while old ones

are pale brown., The dried root breaks with a short fracture

exposing a whitish interior. It has a s1ight odour and mucl-

lagenous, disagreeable acrid and bitter taste,

Micromorphology:

A transverse section in the root (FPig. 2,A & B) is nearly

rounded in outline. 1t shows an outer irregular pale brown

protective tissue consisting <1 ruptured epidermis and eXxO0-
upper

dermis, a wide parenchymatous «cortex traversed 1n the
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.region by a layer of collapsed cells and limited with a dis-
tinct endodermis which surrounds a complets ring of central
small stele. The stele 1s surrounded by a parenchymatous
pericycle winich encloses from 8-14 closed vascular Bundles of
alternuted arcs of primary xylem and phloem of separated radii.

fhere 15 a narrow parenchymatous exceptional pith surrounding

the hollow centre, ‘fhe stele constitutes about g—-— to --}F— of the

wiole diamter of the root. Typical medullary rays aere absent
but ccnducting parenchyma of one or more 1ayera separate the

xylem and phloem groups are cbserved.

The epidermis (Fig.'E,X)‘eonsists of a single layer of
ruptured brown cells with thiﬂkﬁﬁed lignified walls measuring
95-190 4 in length and 50-90 it - 1n width, some of the sub-
epidermal parenchyma of the 510&@6 tissue become thickened

forming the exodermis.,

The excdermis (Fig. 2,C) is formed of 3 to &6 rows of
irregularly arranged cells with lignified walls. The cells
are polygonal, somewhat tangentially elongated, measuring 50-

120 4 in width and L5S-80 u in height.

The cortex (Fig. 2,C) is comparatively very wide and com-
prises a broad region of isodi&metric, rounded to polygonal
thin-walled parenchymna with almost wide intercellular spaces,
The outer region of the cortex 1s traversed by a layer of 5
to 8 rows of tangentieaelly elongated, narrow, thin-walled
parenchymatous cells, With the exception of the layer of
narrow celis, the majorit& of the cortical parenchyma are
packed with starch granules and many cells contain masses of

mucllage which stain red with ruthenium red solution, blue -

with methylene blue, but do not stain red with corallin soda.
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Macro and micromorphology of Pancratium sickenbergi Asch.
et Schweinf. ex Boiss growing in Egypt

They give granular precipitste with lead subacetate test
solution. The starch granules are'mainly simple and some
are compound of 2 to 3 components. Simple granules are
mostly rounded or oval with a distinct, centric hilum
appearing as a point, cleft or radiating fissure. They
measure T7-50 p in diameter. Raphlides as well as isolated

single acicu.ar crystals of calcium oxalate are scattered

in the parenchyma of the cortex and measure 60-110 u in

length.

The endodermis (Fig. 2,C) consists of small usually
square to subrectangular cells, with lignification on the
tangential and radial transverse walls. The cells measure

from 30-T70 u in width and 30-60 u in height.

The stele (Fig. 2,B & C) includes about 8-1k glternated-
arcs of primary ky;em and phloem, The pericycle constitutes
the outermost one to two rows of the stele. It consists of
small, cellulosic, thin-walled parenchyma, free of contents
and usually compressed by the¢ xylem groups. The phloem 1s
represented by shining smal. radial, ovallareas consisting
of sieve tubes and compeanic: cells. The xylem 1s polyearch,
composed of radial groups with protoxylem towards the peri-
phery of the stele. It comprises wood parenchyma and lig-
nified vessels with annular, spiral, reticulate and scala-
riform thickenings, measuring 20-150 u in diameter.

The pith .(Fig. 2, C) 1is a small zone formed of thin
cellulosic parenchyma containing starch which 18 closely
identical with that of the cortex in all aspects. The pith
surrounds a hollow centre'which measures 100-150 y 1n

diameter.
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The ¥Powder (Fig. 2, D, E,¥,X):

Yowdered root is light to dark brown in colour, with slight
odour and mucilagenous bitter taste. The diegnostic microsco-

pical features of the powdered root are:

l- ¥Fragments of brown, poirzcnal, subrectangular ligni-
fied cells of the rema:ning of epidermis which are
almost ruptured.

2~ Fragments of exodermis with polygonal, usually 1rre-
qular cells with brown lignified walls.

3= Fragments of thin-walled parenchymatous cells from the
cortex containing starch granules, masses of mucillage

and acicular crystals of clacium oxalate.

L- Fragments of lignified vessels with spiral annular,

reticulate and scalariform thickening.

5= Numerous free starch graenules, mainly simple and some
are compound of 2 to 3 components and showing & centric

hilum.

6~ Absence of sclereids and fibres.
B~ The Bulb

Macromorpnology:
The bulb (Fig. 1) is single, tunicated and conical to

subrectangular in shape. It has an underground Pportion ,
embedded in the so01l usually «t a depth of about 6 cm and a
thick long aerial neck. The t«sal solid disc-like stem car-

ries the fibrous root system, the outer tunics are membran-

ous, scaly and brownish in coiour while the inner ones are
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white, fleshy, succulent and having & mucllagenous, bltter
acrid taste. The bulb varies :rom 3.5 to 7T cm in length and

’ oy
2 e

to 9 ¢m 1in diameter at the widest portion. The fleshy

scales are broad, ranging from 4 to 9 cm in width and 1 to ¢

mm 1in thickness at the middle region. They are externally
marked with fine longitudinal ribs or lines representing the
vascular strands. The fleshy scales have yellowish white col-

our and a mucilagenous, bitter taste.

dicromorpnology:

A transverse section through the fleshy scale (Fig. 3 A
& B) appears crescent-shaped to concavo-convex, somewhat fla-
ttened in outline. It shows ah:outer and an inner epidermises
enclosing 1in between a homogeneous mesophyll, through which
numerous vascular bundles are embedded and forming a single
rowv. '

The outer and inner epidesmises (Fig. 3,B,C &D) coansist
. of polygonal axially elongateu'célla, wvith neariy stralght
anticlinal walls and covered with smooth thin cuticle. The
outer epidermal cells (Fig. 3,B & C) measure T70-1T70 u 1in length
20-50 u in width and 25-50 u in height. The inner epidermis (Fig. 3,B & D)
measure 60-130 u in length, 15-40 u in width and 35-65 u 1in
height .

The epidermal cells ofrthufoutermOSt scales of the bulb
contailn red pigments dissolvéd_iﬁ-the cell sap.

Trichomes and stomata are not observed. _

The mesophyll (Fig. 3, B)*ié.homogeneous and consists of
several rows of thin—walled ﬁorxﬁedral or rounded parenchyma
with wide intercellular spaces. The majority of these cells
contain starch granules, mucilage or raphides as well as is-

olated acicular crystals of calcium oxalate which are closely

identical with those of the root i1n all aspects,.
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The vascular system (Fig. 3, B & E) 1s represented by
several closed collateral vascular bundles which are devoid
of any fibres. £Each vascular bundle 1s surround by a pare-
nchymatous pericycle. The xylem consists of non-lignified
wood p&reucnym&-and lignified vessels having spiral, rarely
apnular or scaliariform thickening, measuring 50-100 pu 1n
diameter. The xylem usual @y forms & group Cr & radial row
of 2-5 vessels. The pnioem formﬂ & batch below the xylem

elements and is formed of thin walled shining sieve tubes

-

and companion cells.

The Powder (¥Fig. 3, C,D,s,¥F,G):

The powdered fleshy scale 1s vellowish—white 1n colour
vith & faint odour and bitter mucilagenous taste. The dia-

gnostic micrcscopical features are the following:

1- Numerous fragments of translucent pclyhedral rounded
+hin walled parenchyma, many of them are packed with

starch granules, mucilage and acicular crystals of

calcium oxalate.

2~ Fragments of the enidermis showing polygonal, axially
elongated cells wich: slightly wavy anticlinal walls
and covered with smuoth'cuticle .

3~ Wumerous free starch granules, aclcular crystals of
calcium oxalate and mucilagenous masses.

L- Vessels with spiral, annular and scalariform thick-

enings.

5- Absence of stomata, trichomes, sclereids and fibres.
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C~ THE FOLIAGE LEAVES

Macramorpnology:

Tnz foliage leaves (Fig. 1) are simple, sessile and posse-
ssing an uadivided strap-shaped lamina with an entire mar-
gin and a blunt apex. The leaf measures20-35 cm. 1n length
end about 1 to 1.9 cm 1n w.: ith at the middle portion. The
fresh foliage leaves are smooth, dark green in colour. The
venation 1is parallel. The 'dry leaf 1is brittle and breaks

with a short fracture. It has a slight odour and bitter

mucllagencus taste.

Micromnorphology:

A transverse section in the lamina (Fig.4, A) appears
crescent—-shaped to conca¢0mcoﬁvex in outline, It shows an
upper and lower epidermises enclosing in between an 1sobi-
lateral mesophyll having a single layer of palisade beneath
each epidermis. In between the upper and lower palisade is
the spongy tissue. The vascular system 1s parallel, formed
of closed collateral vascular bundles embedded in the mes-—
ophyll. -

The upper and lowver epidermises: (Fig. 4,B,D &C).consist
of polygonal, axially elongated cells, with nearly straight
anticlinal walls and covered with thick smooth cuticle.
They measure 290-550 u in length, 35-75 u in width and.35~'
75 uw 1n height. I

The stomata '(Fig. L ,C &D) are anomocytic, more :frequent
on the lower.than the uppe: surface. They are usually oval

in shape and measure 065-=90C . in length and 60~-90 p in 47 a-

meter. Trichomes &are not vbserved.,
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The mesopuyll: (¥Fig. 4,A &B} 1s iscobilateral, consisting
of one layer of palisade on both sides and enclosing a com-
paratively wide chlorenchy: atous spongy tissue. Many cells
of the spongy tissue contaln starch granrules, mucilagenous
masses or raphides as well as 1solated aclcular crystals of
calcium oxalate which are closely identical with those
present in the vroot and the flesny scale in all aspects.

The vascular system: (Fig..h,A,B %) is represented DYy
seversl redially elongated, closed, collateral vascular
bundies., lkach wvascular buadle1is surrounded by parenchy-
mat cus pericycle. The pericyéle siiows 2 arcs, the upper arc
15 larger than the lower Gﬂe but on the other sides of the
bundie the pericycle is reduced to one or rarely tLWwOo rows,
The xylem forms a group or a radial row of about 5 to 12
lignified vessels 20-100 u in darameter. The vessels are
surrounded by small, thin valled, non-lignified wood pare-
nchyma, The phloem forms a :.atch belcow the xyiem elements
and is formed of soft cellulosic elements.

''ne Powder (Fig. 4,C,D,E &i'):

The powdered leaf 1s green in colour, having a slight

cdour and a bitter taste. 1t shows:

1~ Fragments of the epidermis showing polygonal, axially
elongated cells with nearly straight anticlinal walls, Some
fragzments show anomocytic stomata.

2- Fragments showing the mesophyll with palisade and spongy tissue
which contain mucilagenous masses, starch granules and aclicular
crystals of calcium oxalste. ' -

3~ Vessels with spiral, annular and scalariform.thickenings.

4L- Numerous free starch granules, acicular crystalhof calcium

oxalate and mucilagenous masses,

5- Absences of trichomes, sclereids and fibres,
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Fig.'l: Sketch of Pancratium sicken. ‘glAsch, et Schweinf. ex Boiss., X 4/5
- b., buldb; 1., foliage leaf. ., rooct.
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Fig. 2: The Root.

A- Diagrammatic T.S. in the root X 15
B~ Diagrammatic T.S. in the stele X 48
C- Detailled T.S. in the ro.- X 125
D= Vessels X 125
k- Starch granules X 125
¥~ Needle crystal of calcius oxalsate X 125
G-~ Epidermis of the root X 129

ca.ox., calcium oxalate; col, 1., collapsed layer; cor., cortex;
€x0., exodermis; eni., endodermis; h.c., hollow centre; mu., muci-
lage; per., pericy.le; ph., phloem; pi., pith; st., starch granules;
Y.y Xylem.
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Fig., 3: The Fleshy Scale.

A- Diagrammatic T.S. in :..e fleshy scale. X 18
B~ Detailed T.S. in the iieshy scale X 160
C~ Outer epidermis X 160
D- Inner epidermis X 160
i~ Vessels X 160
F- Starch granules X 160
G- Calcium oxalate X 160

ca. 0OX., calcium oxalate; cu., cuticle; 1.ep., inner epidern.s;
mes., mesophyll; mi., mucilage; per., pericycle; ph., phloem; st.,
starch granules; u., ep., outer epiderms; xy., xylem.
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Fig. &: The Foliage Leaf

A~ Diagremmatic T.S. in the foliage leal X 14 -
B~ Detailed T.S., in the f.liage leaf X 120
C- Lower epidermis X 120
D~ Upper epidermis X 120
E~ Vessels X 120
F~ Starch granules and calcium oxalate X 120

Cé, oi., calcium oxalate; cu., cuticle; l. ep., lower epidermis;
mu. , mucllage; par., parenchyma; per., pericycle; ph., phloenm;
pi.y palisade; st., starch granules; u. ep., upper epidermis; Xy.,
xXylem,




Macroand microrvorphkology of Panciratium
et Schweinf. ex Hoitss grwoing in Egypt.

b 5.'
r -.'-iln. .;!g

167
rickenbergt Asch.

REFERENCES

V. Packholm, " Students Flora of Egypt", Second edit.,
Cares Unitversity Press, £57 (1974).

D.s. Pitagerald; J.E. Hotwell and J. Leiter, Natl.,
Carncer Inst. 20, 763 (1v58). - . -

L.He Bailey; " The Standard Cyelopedia of Horticulture,
Voi. I{A-E), the Macmillan Company, New York, 20, 210
id#éiz}i

R.N. Chopra; ”Indigenbua Drugs of India 2nd Ed. U.N.
Dhur and Sone Private Limited, Calcutta, 12 (1958).

M. Leven; J.Totte, D. Van den Berghe and A.J.;Vlietjnck,
Planta medica, 33, 284 (1978).

D.A. Van den Berghe, M. Leven, F.
tincek, Lloydia, 41, 463 (1878).

il

Martens and A.J. Viite~-

M. Leven, D.A. Van den Bershe, and A.J. Vliietinck,
Planta medica, 28, 2564 (1978).

F. Sandberg and S. Agurell; Svenk Farm. Tidskr., 63,
657 (1969).

I.R. Fahmy, Z.F. Ahmed and A M. Rizk; J. Pharm. Sci. U.
Arab Rep., 1, 119 (1960).

A. Sharaf, I.R. Fahmy, Z2.F. Ahmed and A.M. Rizk Planta

medica, 8, 322 (1860).

Z.F. Ahmed, A.M. Rizk and F.M. Hamouda Lloydia, 27,2,

_,

115 (1964).

R, Muschler,
Jramer, New York,

"4 Manual Flora of Egypt" Verlagvon J.
235 (1970),




- 158

recetved in 15/3/1983 © & accepted in 4/7/1983




