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ABSTRACT

The macro-and micromorphology of the flowers of Launaea nudicaulis (L.) Hook are
presented in order 1o find the diagnostic characters of the flower-heads by which the plant can
be easily identified both in entire and powdered form.

INTRODUCTION

In previous publications (I-3: a
chemical study of Launaea nudicaulis as
well as the macro-and micromorphology
of the leaves, stem and root were given.
In this article, the macro-and micromor-
phology of the capitulum are presented.

EXPERIMENTAL

Plant material :

Fresh samples of Lanaea nudicau-
lis (L.) Hook. were collected from flow-
ering plants growing wildly in the east-
ern desert of Sharkia province about 30
kilometers from Zagazig, Egypt.

A- Macromorphology :

' The plant bears numerous yellow-
ish axillary and terminal capitula on
short pedicel.

The capitulum: (Fig.1)is D. 1.5 t0
2.5 cm and H. 1.5 to 2 cm. It consists of
28 1o 38 yellow, ligulate florets arranged
on a flat receptacle and subtended by an
involucre of 15 to 22 imbricated bracts
with whitish margins and arranged in 2
to 3 alternate whorls.

~ The receptacle: (Fig. 1.A) is flat,
solid, pithy, green in colour and meas-
ures D, 3t0 4 mm and H. 1 to 2 mm. The
surface shows numerous minute depres-

sions corresponding to the seats of the
florets. ‘

The involucre: (Fig. 1,A) consists
of 2 to 3 alternate whorls of 15 to 22
bracts; the bracts have green central keel,
whitish entire scarious margins and sym-
metric bases. The bracts of the outer
whorl (Fig. 1,C) are broadly ovate with
acute apex, they measure L. 3.8 to 4.2
mm and B. 2.4 to 3 mm at the widest
part. The bracts of the inner whorls (Fig.
1.B) are linear lanceolate with rounded
apex showing tuft of hairs; they measure
L.121to0 14 mmand B. 2 to 2.4 mm.

The florets : The capitulum (Fig.
I.A) shows only one type of florets
which is the ligulate type: each capitu-
lum shows 23 to 38 ligulate florets. They
are bright yellow, sessile, hemaphrodite,
zygomorphic, epigynous and measure L.
1.3t0 1.7 cm.

The calyx: (Fig. 1,F) is epigynous
and represented by white sessile papus
measuring L. 5 to 9 mm.

The corolla: (Fig. 1.F) 15 sympet-
alous, yellow in colour, strap-shaped
with five equal teeth at the apex and
whitish tubular part of the base. It is tra-
versed longitudinally by six main veins
which are connected by five archs below
the apical teeth. The strap-shaped part
measure L. 10 to 12 mm and B. 3 to 3.5
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(Fig. 1 ):'The inflorescence : (AL X 25 except AX 10).
A Vertical section of the capitulum ,

B- Inner bract . C- Outer bract .
D - Bracteol . E- Stamen .
F - Floret .

G- Gynaecium .
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mm whale the tubular part s about 1.
¢ 4k mmoand D 04 mm

The androecium: (g 1.1 con
vien of § equal, eprpetalons stamens with
svapencsious anthers Fach stamen is
formed of a long whinsh epipetalous fil-
ament and a yellow 10 organe introse and
bavfoed anmther, The flament 15 whitish,
viender and measure L2 3K to 2 5 mum
and D125 10 13 1. The anther is yellow
to orange, havfixed and formed of two
spincdle shaped lobes with sagitate base,
each with basal prolonpaton covered by
dense hairs. The whitish connective 1s
protruded beyond the anther lobes into a
comcal projection. The anther measures
L33wiTmmand D, 2% i

The gynaecium: (Fig. 1.G) 14 b
carpellary. The ovary 18 ovoid, with
whitish smooth outer surface being umi-
locular with a single basally placented
ovule, it measures L. 110 1.4 mm and D.
S410 120 . The style is filiform, slen-
der, greenish-yellow in colour and meas-
ure L. 12 to 1S mm and D 190.250) K.
The supma 1s bifid Papillosed and dark

brownish in colour; cach lobe measures
L4twdSmm

R, Micromorphology:
1. The bract:

~ The ussue of the involucral bracts
(Fig 2.A) is composed of outer and nner
epidermis enclosing in between a ho-
mogenous mesophyll traversed by nu-
Merous vascular bundles,

 The midrib <howing a band of lip
nified cells under the outer epidermis.
Both epidermises, of the bract (Fig. 2 and
43 are formed of polygonal cells with
Wavy anbiclinal walls beinp straight at
the apex, the base and over veins Ihey
Ae covered with smooth cuticle.

The cell dimensions of the differ-
eit epydermal parts of the vuter and inner
bracts are shown in microns in Table (1),

Stomata; (Fig. 2, D 4 & 3) are

present on both epidermises of the inner,

Dracts and outer eprdernns of outer
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bBracts being of anomocytic or anisocytic
type

They are oval or rounded and
measunng Lo 130 35 pand B 11 10 23
i Tnichomes are absent all over the sur-
faces of outer and 1nner bracts. Only, a
it of covening mchomes is present on
the apex of the nner bracts. They (Fig
3.0y are unicellular or multiceilular, uni-
senate wath thin cellulosic walls, wide
lumen and smooth cuticle.

Many of the cells of the trichomes
show lateral rounded projections which
may be long appearing as side branches.
They measure 1. 7010 220 p and D 13 10
2l

The corucal tissue of bracts (Fig.
2.B) s parenchymatous showing a
sclerenchymatous band below the outer
epidermis and formed of fusiform ligni-
fied cells with moderately thick pitted
walls, wide lumen and subacute apices;

they measure L. 30 1o 120 pand D 10 to
20 .

The vascular bundle is formed of a
radhate xylem showing lignified spiral
vessels and a cellulosic phloem; pericy-
cle being parenchymatous showing

branched and anastomosing latciferous
vessels, D4 o 12 p

2- The Noret:

The calyx is represented by bristly
papus; each bristle (Fig. 4, G) s riseriate
in the from of a concial projectidn with

scute apex. The cells are 1. 62.5 10 187.5
pand B 4w 10,

The corlla : The ransverse section
of corolla (Fig. 4,A) 1s formed of an in-
ner and outer epidermis conclosing a
sommewhat narrow mesophyll raversed
by about 5 to 6 vascular strands cach
formed of xylem with phloeny under-
neath. The epidermal cells of corolla
(Fig. 4) are polygonal, sodametric or
axially elonpated with straight-beaded
antichnal walls. The outer epidermis is

covered with striated cuticle, whilethe

innes one 15 covered with smpoth cuticle,

The epidermal cells vary w the ‘s'»h_a_pé*.‘., 7
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(Fig. 2. ): The Braw v CAILX 240 except A X 60 )
A- Diagramatic Uansverse section of the bract |

B- Detailed ransverse siclign of the traet

G Inner epidermis, of outer bract
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(Fig . 3 .) : The Inner Bract : (All X 240 )A - outer epidermus of the inner bract ;- -

Ay - At the apex . A2 - At the margin . ,

- A3 - At the middle part A 4 - Over vein . Ag- At the lower part. '
B- Inner epidermis of the inner bract . B - At the apex . P

B2 - At the margin . B 4 - At the middle part

B 4 - Over vein . Bg - At the lower part .

C- Hairs of the inner bract B (All X 240 ).
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The outer epidermal cells of the
middle portion of the strap-shaped pant

(Fig. 4. C2.D2,C4,C5 & D5) have wavy

antchinal walls,

The epidermal cells of the strap-
shaped part over veins (Fig. 4, C3 & D3)
are polygonal, axially elongated with

straight finely beaded anticlinal wallg
The epidermis of the apical parnt of corol-
la-tube (Fig. 4.E) is formed of ReClangy.
lar of polygonal cells with beaded
straight anticlinal walls. The epidermg
cells of corolla-tube (Fig. 4,C6, D6) ang
of strap-shaped over veins (Fig. 4, C3,
D4) are axially elongated. The cell Size
of epidermal cells of corolla are given in
micron in Table (2).

Trichomes of non-glandular type
are present on the tubular part of corolly
only. They (Fig. 4,F) are unicellular or

Table (1) : Dimensions of the epidermal cells of bract in microns.

{ . Outer Epidermis Inner Epidermis ")
Epidermis
L. B. H. L. B. H.
Outer bracts : |
At the apex. 17-35 8-21 15-19 15-13 10-19 10-16
of the middle part 19-67 15-35 17-21 31-46 15-19 15-19
of the margin 29-67 | 17-42 16-17 50-67 19-60 13-16
of the lowcg‘ part 29-65 23-31 14-19 38-63 21-42 13-16
over the veins 42-104 8-15 17-19 31-52 10-19 10-15
Inner bract :
At the apex 13-33 6-21 17-19 19-42 13-21 10-15
of the middle part | 52-92 | 13:19 | 15.19 || 27-108 | 10-19 | 14-17
of the margin 104-135| 6-13 13-17 || 73-126 | 8-17 15-18
of the lowe.r part 46-73 4-10 1620 | 115-77 | 6-10 10-14
over the veins 46-94 | 10-21 | 17-19 L38-60 10-15 | 13-19
- ) -
Table (2) : The size of epidermal cells of corolla in microns..
i N
O . . ot .
Epidermis uter Epidermis Inner Epidermis
L. B. H. L. B. H.
At the apical teeth 8-35 8-15 ’ ' 8-13
ofthe strapshoy 10-15 | 831 | 6-17
a. Apical part 33-66 4-10 “ -12
. - 13-17 23-54 6-13 10-12
*c>- rlddle part 8L 410 | 1295 || 4063 | 600 | 9 14
. Lower part SHT9 1 615 | 1aaa || s079 | 65 | 1113
of the tubular part ; T
a. Apex 35-40 5 | g 2.158
. . 5-27 k . 2 ba-de
b. Middle ang lower | 42.83 6-13 l<0 '3 31- o 23 ‘? 1317
| . over the veins 4562 | §13 | a5 | 4694 1009 10-14
4 - - 8-13 53-88 | 6-13 Tt
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 mulcellular, unisernate with thin walls,
*plunt apex and wide lumen, They are
covered with smooth cuticle and measure
L. 104 t0 292 pin length and D, 10 to 2
21 p. The stomata are completely absent
from the epidermis of corolla,

The Androecium: The filament
(Fig. 5,C) is composed of an epidermis
surrounding a parenchymatous ground
tissue traversed longitudinally by a small
vascular strand. The epidermal cells (Fig.
5, H & 1) are rectangular or polygonal,

“axially elongated and covered with
smooth cuticle; they have straight, thick,
beaded and lignified anticlinal walls at
the apical parts and thin straight cellulos-
ic walls at the lower part. The cells
measure L. 181029y, B. Sto8 pand H
8 to 10 i in the apical parnts and L. 73 to

125, B, 3to 10 pand H. 1210 15 4 in
the lower part.

The epidermis showing neither
stomata nor trichomes. The anther (Fig.
5,A) consists of two lobes enclosing two
pollen sacs and separated by a connec-
tive which protruded beyond the anther-

lobes into a membranous appendage. -

The epidermis (Fig. 5,E) composed of
rectangular or polygonal cells with or
moderately is moderately thick straight
polygonal cells with thin or moderately
thick straight anticlinal walls and cov-
ered with thin smooth cuticle. They
measure L. 8 1o 38 p, B. 4 to 13 u. The
tpidermis shows no stomate. Each
anther lobe has a basal projection which
1S completely covered by long covering
. tnchomes (Fig. 5,C). They are long, uni-
cellular or bicellular with thin walls,
wide lumen, rounded apices and are cov-
ered with thin smooth cuticle. The tri-
¢homes measure L. 250 to 396 ¢ and D
0to13 .

The fibrous layer (Fig. 5,F) is
formed of one row of polygonal, axially
tnlongated cells having straight anticli-
Nal walls with lignified spiral bands of
thickening which appear as bars in the
anticlinal plane and as beads in surface
View. They measure L 30 to 44 1, B. 4
(2.8 mand H. 10 10 14 . The tapetum
g, 5,B) is formed of collapsed cells.

The pollen grains: (Fig, 5.)) are spheri-
cal, yellow with 3 grem pores, 3 germi-
nal furrows and a spiny exine. The ma-
ture pollen grains contain oil globules
and are D. 25 1o 31 . The epidermal
cells of the connective as well as its pro-
jection (Fig, 5,D) are polygonal axially
clongated with straight or polygonal,
thin-walled axially eclongated with
straight or slightly curved anuclinal
walls and are covered with thin smooth
caticle they measure L. 35 to 70 g and B
410 13 .

The gynaecium : The stigma-iobe
is formed of an epidenmis enclosing a pa-
renchymatous ground tissue traversed by
a central vascular strand.

The epidermis (Fig. 6,D) is formed
of polygonal, thin-walled axially elon-
gated cells with straight or shghtly
curved anticlinal walls and are covered
with thin smooth cuticle. The cells are
prolonged into conical papillae with
acute or subacute apex showing cuticu-
larised thickening. They measure L. 31
to 98 p and B. 10-12 p.

The style (Fig. 6,C) 1s composed of
an epidermis surrounding a parenchyma-
tous ground tissue traversed longitudi-
nally by 2 narrow vascular strands each
shows few lignified spiral vessels, D 210
6 . The epidermis (Fig. 6.E) is formed
of polygonal, axially elongated cells with
thin straight anticlinal walls. At the apex,
each cell projects outwards into a long
uni-or bicellular trichome (Fig. 6.C) with
subacute cuticularised apex; they meas-
ure L. 90 to 94 p and B 14 to 21 p. The
apidermal cells of the middle part (Fig.
6. £2) measure L. 48 to 115 4. B 10 1o
19 p. while that at the base (Fig. 6, E3)
measure L. 31 to 58 p B 10 to 16 p. The
epidermis shows no stomata.

The ovary-wall (Fig. 6.2) is formed
of an outer and inner epidermis en-
closing a mesophyll formed of rounded
thin-walled parenchyma. The ouer epi-
dermis (Fig. 6, F) is formed of polygonal
cells with straight anticlinal .waAlls gnd %
covered with thin smooth cuticle, They: =
measure L. 1310 23 grand B. 610 TR
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(Fig .4.) The corolla and calyx : ( All X 280 except A
A - Diagramatic transverse section of corolla . -
B - Detailed transverse section of carolla . _ « of the o
C- Inner epidermis of the corolla . C1- At the apical part.  D- ouler epidermis g

C2 - At the upper part C 3 - Over vein . Dy - At the upper P2

C 4- At the middle part

Cg - At the middle an
E - Epidermis of th
F- Hairs of

X179,

1o
.)wl
d lower parts of the corolla tube . ' Dy - Al the a¥
€ Upper part of the corolla tube .

D3- owr"e‘“!} ede
e JOW

the corolla tube | G- The bristle of the pappus (calyx). D5 - At the 0

l.ep., Inner epidermis i1.v., laticiferous vessel ; m, | mesophyll ;

O.ep., outer epidermis; ph., phl

oem (v, s., vascular strand; Xy..xylem.
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Cs - At the lower part. D - At the middle P A
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(Fig 5): The androecium : (All X 310 except B, H X 810,A X 80 and G X 45),
A - Transverse section of anther - tube .
E}' Detailed transverse section of anther - wall .
C- Detailed transverse section of filament . D- Prolongation of connective .
E- Epidermis of anther . F- Fibrous layer in surface view .
G- Hairy basal prolongation of anther lobe .
G1- Hairs of basal prolengation of anther lobe .
H - Epidermis of filament at the apex .
| - Epidermis of filament at the base . J- pollen grains .
a. w., anther - walls ; ¢. , conneclive ; epi ., epidermis ;
f.1., fibrous layer ; g. L., ground lissue ; st ., style;
t., tapetum ; v. s. , vascular strand .
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(Fig.6): The Gynaecium :

A- Diagramatic lransvery

B- Detailed lransverse seclion of anther - wall ,

C - Transverse section of the sly)e,

D-"The epidermis of the sligma |

Ey - The epidermis s the upper pary of the

E2 - 'The epidermis o the

E3 . The epidermis os the

F-"The oulr epidermis of ovary,

G- Hairs of the style .(All X 325 Cxaupl A X 82)
“P .« epedermis g, 1, | ground tissug |
epidermis ; ph,, phloe
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e section of uvary - wall ,

style,
upper part of the Slyle,

Upper part of the style,

loep ., inner epidermis :
m;xy., xylem ,

m., mesophyll ; 0. €P
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| he epidenins showes neither stomats o
Riil hun)(“.

CONCLUSION

Lhe previously mentioned study
pevenrls that the charactenistye featires of
the flower hiewds e the fotlawing:

1« The plant bears numerops axally and
ternmnal capitulae showing yellow
hpulate tHlorets aranped on flar <ol
e et Joe

- The mnvolucre consicts of 15 g 2)
bracts, with whitish margins, ar
panged an 2 to 3 whaorls, thow of the
e whorl show apical tuft of harys

Y- The floret as hermaphrodine, calyx,
tepresented by pappos. corolla, with
five apical teeth, stamens, 5 with or
ange synpenesious anthers having
saptate base covered by dense hanes,;
pynacciom, icarpellary with bifid
Brownih stipma

A The midab of the bract shows a band
of seletenchymatous cells with ptted
hpmtied walls,

S« The epidenmal cells of bracts have

o wavy antichnal walls, bemyg curved
O strarght near apex, base and over
veins

O Covening thchomes of inoes bracts are
unt-or sltcellular, many cells have
toutided projections

T="The epiderims of coraila s formned of
Isudsasnetric o arnvally elongaied wh
headed, sinuous or straght antscling)
walls, the guter eprdenins 1o covered
by strapted cuticle while the inner
cavered by simooth cuti e

Be Pallen grams are shpesical with 3
perm pores, 3 permmnal furiows and
spany exne, 1) 25105 % y

9. Basal prolongations of anther Jobes
are covered by lony, uns-or eellular
trchiomes vath rounded apices,

10- "The epidermal cells of pma zre
prolonped  anto comcal papillae
with acute o subactiue cuticylaried
apices,
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