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Abstract: Problem statement: TheLygeum spartum L. represented by a single species occupies devera
regions of the Mediterranean basin. This plant glag important ecological role in the fight against
desertification and economic development in the ufearture of paper pulpApproach: However, the
cytogenetic studies in mitosis in this species ata the existence of two ploidy levels: 2n = 40
among the population grows in the coastal regio®@@n in the semi-arid climate and 2n = 16 in the
high plateaus characterized by an arid climBisults: The study of the anther, pollen grains and the
meiotic division conducted on these two populatiohlsygeum spartum L. growing in the two regions
has confirmed these data in that the microscopsefations were used to determine the ultrastrectur
of the anther, the shape and size of pollen gratmsh morphometric data (L/W) showed significant
difference between the two populations. The miocoosgenesis was followed on the mother cells of
pollen grains in order to understand the formaténetrads, then the enumeration of chromosomes
was carried out in diakinesis (n = 20) for the talgopulation of Oran and metaphase | (n = 8 ) for
the population of the high plateauSonclusion/Recommendations: These results were consistent
with what has been observed in mitosis, which ssiggkthat thé ygeum spartum L. may submit two
cytotypes to adapt to different geographical andatic environments.
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INTRODUCTION biodiversity conservation of the species in arigekian
regions concerns the ultrastructure of the antties,
Lygeum genus represented by a single speciespollen microsporogenesis and pollen grain morphplog
Lygeum spartum is characterizél by a creeping of two populations ofygeum spartum L.
rhizome, cylindrical and squalid leaves. The stemes
terminated by a large spathe containing 1-4 flowers MATERIALSAND METHODS
each of them is consisting of 3 stamens and 1.piste
Lygeum spartum L. is a perennial grass (Poaceae) of thePlant material: The used materials are inflorescences
Mediterranean badfi, which colonizes the skeletal of Lygeum spartum L. collected from two different
soils to limestone or gypsum criist stations: one is located in the Oran region inrdggon
Regarding to its ecological interest in preventingof Es-Sénia near the sebkha at latitude 35°38'N,
desertification by stabilizing safidand its economic longitude 00°36 W and an altitude of 90 m; thidista
interest of obtaining paper pulp from foliar tisstle is characterized by a semi-arid climate. The second
Lygeum spartum L. is an interesting plant to operate station with arid climate is in the region of El-&ter in
and develop in the context of sustainable developme the high plateaus of south-western Algeria at udtt
Various works related to the germination and th&st 34°09'N, longitude 00°04'W and an altitude of 1660
of the fructification capacity of spikelé&d. The
cytogenetic study of two populationslofgeum spartum  Methods:
L. were also mad®. M orphological techniques:
Knowledge of the flower and the structure of Structure and ultrastructure of the anther:
reproductive organs of this species are poorlyinflorescences were collected, their spathes were
understood. This work which is within the subje€t o manually opened to release the anthers. Theseuare c
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with a razor blade into segments of 3-5 mm and thehas a similar structure to that of the anthers of
fixed for 1 h 30 min in 3% glutaraldehyde in 0.05 M angiosperms already descrifdd We observe two
sodium cacodylate buffer at pH 7.4. After a waskthen  pollen loculi and four pollen sacs connected by the
same buffer, samples were also post-fixed for 1h atonnective at the centre of which a vascular buiglle
room temperature in 1% osmium tetroxide insurrounded by parenchymatous tissue (Fig. 1).
cacodylate buffer, dehydration is performed by pagss The pollen sac is formed by the epidermis,
through ethanol baths with croissant degreesconsisting of a layer of cells joined with thin Vealit is
Embedding were made in Araldite réSin After  covered by the endothecium is formed by elongated
polymerization the obtained blocks are cut off. The cells 2-3 times the size of epidermal cells. Theldis
semi-thin SectionS, 1']2m thick were made and stained |ayer is Composed of flattened and tapered Cdﬂe, t
with  toluidine blue and observed by photonic tanetum forming the internal layer consists of cabi
microscope. cells recalling the meristematic cells in dens@plsm

Ultra-thin sections 600-800 A thick are made up ; .
'‘and large nucleus. Some cells are binucléate 2).
mounted on gold grids of 400 mesh and contrastéiu wi g ®

uranyl acetate-lead citr&f® to reveal the contents of
cytoplasmic pollen sac .The test PATAg (periodiac
thiocarbohydrazide, silver  proteinat which
highlights the parietal polysaccharides with vigeglls
radicals is carried out on ultra-thin sections ntedron
gold grids of 300 mesh. The observations were rbgde
a transmission electronic microscope.

Morphology of pollen grains. The morphology of
pollen grains was determined by examining samples
dehydrated, under a scanning electron microscdies, a
gold metallization to a thickness of 300A.

Morphometry of pollen grains: In order to determine
the size of pollen grains ofygeum spartum L.,

measures have been carried out on 30 flowers taker
from 30 tufts for both considered stations. To His t

slide in a drop of distilled water and then covevath

a coverslip, the pollen grains are released anduned
(Length (L) and Width (W)) with a micrometer
incorporated into the photonic microscope of Leitz
type. Statistical analysis is then made using the
ANOVA test at the risk: = 0.05.

Study of microsporogenesis pollen: Young anthers _ )
were collected and fixed in Carn8fl for 24 h, the Fig. 1. (a): Overview of the anther bygeum spartum

samples were then hydrolyzed in HCI 1N at 60°C for L. X330; (b): Detail of the pollen sac X2100.
10 min and then stained with acetic carffheand Note the binucleate state of tapetum cells
mounted between slide and cover-slip in a drop5664 (arrows); (c): Pollen sac containing microspores
acetic acid, here a slight pressure is exerteddmete at diade stage (arrow) and disruption of the
the dispersion of cells. Stages of meiosis werewies tapetum cells. X2100; (d): Pollen sac containing
and photographed with a photomicroscope of Zeiss mature pollen grains. X2100. Legends: En:
type. Endothecium, Ep: Epilder.mls, Gp: Pollen grains,
Lp: Loculus pollen, Mi: Microspore, mL: Middle
RESULTS layer, N: Nucleus, n: Nucleolus, P: Pore,
Pa: Parenchyma, Sp: Pollen sac, T: Tapetum.
Structure and ultrastructure of the anther: The semi- The bar in micrographs represents: 30 um
thin sections show that the antherL.gfeum spartum L. (Fig. 1); 0.5 um (Fig. a-d)
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Fig. 2: (a): Ultrastructure of pollen sac. 5800;
(b):  Ultrastructure of a diade. x8580;
(c): Ultrastructure of a tetrad. X23240.
Legends: CW1: Cell walll; CW2: Cell wall2.
En: Endothecium; Ep: Epidermis; li: Lipid;
mL: Middle layer; N: Nucleus; Or: Orbicules;
Pl: Plasma Membrane; RE: Endoplasmic
Reticulum; T: Tapetum; Va: Vacuole;
Ve: Vesicles. The bar on micrographs
represents: (a); 10 um; (b); 2.5 um; (c): 0.5 um

At a later stage, cells have a disruption with rallsv
(Fig. 3), these cells are the source of spore.célie
pollen sac is occupied by the mother cells of polle
gains at diade stage. The observation of a secfian
mature anther
differenciate pollen grains (Fig. 4).

shows a pollen sac containing £

0

Fig. 3: (a): Overview of pollen grains bjjgeum spartum

L. x240; (b): Detail of the exine and the aperture
of pollen grains. x800. Legends: an: Annulus;
Ex: Exine; Op: Operculum; P: Pore. The bar on
micrograhs represents: (a); 50 um; (b): 20 um

The ultrastructural observation of the antherFig. 4: (1): Pre-meiotic stage. x3360. (2): Leptete

confirms the organization of the pollen sac seen on
semi-thin sections (Fig. 2a).

The mother cells of pollen grains ultrastructure
shows that they are at diade stage (Fig. 2b). &lrad
is distinguishing after deposit of a second cedillw
(Fig. 2c). The tetrad have a dense cytoplasm, nouser
vacuoles, free and abundant ribosomes, mitochandria
numerous vesicles and lipid droplets (Fig. 2c). The
plasma membrane presents an irregular contour where
concentrate granules osmiophile deposit (Fig. 2ariw
remember the orbicules of Ubish.
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x3360. (3): Pachytene. x3360. (4): diakinesis.
x3360. (5a and b): Metaphase | (polar and
equatorial plate). x3360. (6): Anaphase I.

x3360. (7): telophase | (double arrows) and
anaphase Il (triple arrows) indicating the

presence of a chromosome B. x1344. (8a and
b): Metaphase Il (polar and equatorial plate).
x1344. (9): Telophase Il. x3360. (10): Tetrade.
x3360. (11): Mature pollen grains. x2100.

Legends: Gp: Pollen grains, Mi: Microspore,

N: Nucleus, Ph: phragmoplaste
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Table 1: Morphometric data of pollen grains of tpopulations of

Lygeum spartum L.
Station Length (L) (um) Width (W) (um) Ratio (L/W)
El-Kheiter 68,824,26 28,081,8 2,4%0,16
Sebkha 63,967,86 26,733,06 2,4@0,28

Morphology of pollen grains: A scanning electron

Pollen grains ofLygeum spartum L. differ from
Poaceae by their more or less elongated form wisich
spherical and globular in monocBtg? already
described. The difference in size of pollen grains
suggests that there is a varietal difference iati@h to
their origirf?”.

The stages of meiosis in the mother cells of polle

microscope observations show that pollen grains O&rains of Lygeum spartum L. is identical to what is

Lygeum spartum L. are ovoid with rounded poles

(Fig. 3a).
surrounded by a distinct thickening called annuiliiss

pore is covered by a membrane called the operculu

The tectale surface or exine is a granular type. (8).

The morphometric data show (Table 1) that thephase of the two populations (n = 8 and n =

size of pollen grains of the population growingtire
high-plateaus (El-Kheiter) is significantly great&an
the coast of Oran (Sebkha). The difference of riatity
between the two stations could be indication

The aperture present an unique pore,

usually described among plant species. The existefic
e chromosome B observed in the coast oranian

ngopulation could be related to the percentage of

pikelets malformatioffs.

The number of chromosomes found in the haploid
20)
corresponds to h&lf on the root apex. The existence of
two ploidy levels: 2n = 40 in Sebkha region (coaist
Oran) and 2n = 16 in Ain Benkhelil (high-plateaiss)

Olconfirmed in this study et laisse suggérer I'existede

differentiation between pollens of both populations

Pollen microsporogenesis:. The study of meiotic
behavior has followed all the stages until the
formation of pollen grains with no specific

deux cytotypes.

CONCLUSION

Studies on theLygeum spartum L. from both

abnormalities (Fig. 4). At telophase | and anapHase Stations showed many differences: biochemical in
stages, we note the existence of a chromosome thRfrietal seed hairs compositih morphological and

chromosome B (Fig. 4(7)).

difference in the ratio L/W between the pollen ggai

The chromosome number, conducted respectivelpf two stations observed in this study is another
in diakinesis and metaphase | is n = 20 in motledls ¢ parameter distinguishing the two populations. Stadi

of pollen grains in the coastal population of Oranusing more refined techniques (cytogenetics moéegul

(Sebkha) (Fig. 4(5a)) and n = 8 in the populatibthe
high-plateaus (El-Kheiter) (Fig. 4(5b)).

DISCUSSION

1.

The histological study of the anther of
Lygeum spartum L. is similar to what has been
described in angiosperfist” with the exception of the

binucleate state cells of tapetum which are seemé:

present also in Monocots. This feature was reported
only in eudicot8®. The anther ofygeum spartum L. is
characterized by the presence of a secretory tapetu
The secreted substances are probably involveddn th
growth of microspords’ among Aristideae and in the
development of the exif¥. The presence of Ubisch
body, precursor of sporopollenin, confirms that the
tapetum of the anthérygeum spartum L. is a secretory
type. These orbicules are an argument for the

participation of the tapetum in the developmenthef 5,

exind™.

The ultrastructure of the tetrad, after successive
divisions, shows that it is flat, this is a chaeaidtic of
Monocot&?.
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3.

should continue to better understand the phyloggny
Lygeum spartum L.
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