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Abstract

Details of the cuticular, epidermal and anatomical features of stems, petioles
and leaves of eight species of the family Chenopodiaceae were described, these
species belong to seven genera, these are Cornulaca, Spinacia, Bassia,
Halocnemum, Beta , seidlitzia and Bienertia. Anatomical comparison between
species was provided also. The results showed that the anatomical characters such
as the number of vascular bundles in the stem are of considerable taxonomic value
on the generic level. The anatomical characters of the leaf and stem have a good

taxonomic valuc on the species level
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Introduction

The family Chenopodiaceae, to which the genera, Halocnemum, Beta,
Bassia, Cornulaca, Bienertia, Seidlitzia and Spinacia belong is'composed of
(100) genera containing about (1500) species, most of them distributed
through out the world but has centres in saline regions of Asia, north and
south America and Australia (McArthur and sanderson,1983)

Anatomical features are widely used in taxonomic and palaebotanical
studies. The importance of cuticular characters in systematic studies has
been investigated by many authors (Stace, 1965;Ferguson,1974;
Dickison,1975; Cutler, 1979,Barthlott ,1981;Al-Mayah,1983;Lafta, 1996 and
EL-Edani, 1998).

Metcalf and Chalk (1950) summarized few anatomical characters
about some species of Chenopodiaceae. There have been a few papers on
the anatomy of Chenopodiaceae, such as Black (1959); Uotilo (1974); lafta
(1996)AL-Ghizzi (2001); Lafta and AL-Mayah (2002).

The aim of this study is to description of leaf and stem anatomy for

eight species of Chenopodiaceae and to determine its taxonomic value.

Materials and Methods

Fresh material of the eight species of Chenopodiaceae listed in
tabel (1) were collected from south and north of Basrah province, the
cuticle were prepared by macerating the leaves in Jeffrey’s solution (equal
parts of 10 % chromium trioxide solution and 10% nitric acid) and then
mounted in safranine Jelly glycerine (Al-Mayah, 1980). Transverse sections
of leaf and stem were prepared by fixed in F.A.A. And them passed through
alcohol dehydrations series (Johanson, 1968). Sections of 10-20 um
thickness were cut with rotary microtom after they were embedded in
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paraffin, stained in safranin— fast green and mounted in Canada balsam
(Henry, 1981). Sections for petiols were also made using the above method.
The sections were examined with light microscope and photomicrograph
were taken also. Surface view of leaf epidermis was drawing by camera

Lucida.

Results and Discussion

A. Surface view of leaves

Stomata usually rounded or elliptic shaped, presence on both surfaces,
usually more numerous on the abaxial epidermis than adaxial epidermis.
stomata usually anomocytic or hemiparacytic, guard cells kidney shaped,
pore usually elliptic, T-pieces some times present. Hairs unicelular, non
glandular, The number of stomata on the upper epidermis may vary from
species to species and can be used to assist in the identification of some
species like Bassia hysopifolia and Bassia eriophora (tablel). Wall of
ordinary epidermal cells was undulated in Spinacia oleracea and these walls
usually show deeper undulation abaxially than adaxially, other species have

straight curved walls (Fig 1 and 2)

B-Transverse section of leaves

The five genera examined showed two types of mesophyll, bifacial
which occur in Beta and Spinacia, and isobilateral which occur in Bassia,
Bienertia and Seidlitzia (plate 1 and Table 2). Lamina thick 401.07-
210.40um.Cuticle 5.88-1.63um, always adaxially thicker than abaxially.
Epidermal cells squar or rectangular,uniseriate. Hypodermis present in
Bassia and Bienertia species. Mesophyll of 1-2 layers of palisade cells and
several rows of compact or loose spongy tissue or 2 layers of palaside cells
on adaxial or abaxial. Midrib usually grooved some times flattend, supptied
with 3 collateral vascular bundle. The genera Seidlitzia, Bienertia and
Bassia characteristic with the presence of squar cells surrounding the
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primary veins, chloroplast very densely in this cells comparatively with
other palasid and spongy cells. Druses crystal very common in most species.

C- Transverse section of petioles

Outline circulr or semicircular, usually with two wings except
Spinacia oleracea (plate2). Epidermis uniseriate with thin cuticle, usually
glabrous. Ground tissue paranchymatas, usually with crystales. Vascular
system usually more than one bicollateral strand except Bassia hysopifolia
(plate 2). Phloem several rays of narrow cells, phloem fibers usually
absent. Xylem composed of radial rows of vessels. Druses crystals present.

D- Transverse section of stems

Outline circular, semicircular or angular (plate 3), epidermis
uniseriate, cuticle thick in Halocnemum strobilaceus,Bassia eriophora and
Cornulaca monacantha (table 3) periderm absent. Cortex usually
paranchymatous and collenchymatous. Sclerenchyma and chlorenchyma
absent in all species except Seidlitzia rosmarinus having chlorenchyma
(table3). Vascular tissue either continuos cylinder as in Bassia hysopifolia,
Cornulaca monacantha, Halocnemum strobilaceum or separated vascular
bundle as in Bassia eriophora, Beta vulgaris, Bienertia cycloptera and
Spinacia oleracea plate (3,4). Vascular bundles vary in number and size
between species have been examined, Spinacia oleracea
have (28) vascular bundle but Bassia eriophora have only (8) (plate 3),
interfascicular cambium usually inconspicuous, but some times well
developed in some species like Spinacia oleracea and Bassia eriophora
(plate 3). Xylem composed of radial rows of vessels, phloem several rays of
narrow cells, phloem fibers usually absent. Ground tissue parenchymatous
with druses crystals. The pith is made-up of ordinary parechyma cells;
composing a wide or narrow area some times empty like Spinacia oleracea
(plate 3).
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The observation in this study show that the two genera Beta and
Spinacia are antomically very similar although each one belong to different
subfamily, the first to the Betoideae, and the second to the Chenopodieae.

The two species of Bassia examined are anatomically very similar or
uniform especially in leaf and cuticular characters, but there are some
variations between the two species in stem anatomy. Halocnemum
strobilaceumv can be separated from other species which examined on the
basis of presence of anomalous secondary growth, this feature is common in
different genera of Chenopodiaceae (Metcalfe and Chalk,1950).The two
varieties of Beta vulgaris are very similar on anatomical characters,
although there is some variation in the distribution of stomata.

The Leaf anatomy of Bassia, Seidlitzia and Bienertia are closely
resembles, particularly in mesophyll type. Species which belong to these
genera are C4 plant like most species of Atriplex so that, the mesophyll is
bifacial, however, species of Spinacia and Beta have isobilateral mesophyll
and are C3 plants like the genus Chenopodium (Al-Ghizzi,2001)

The number of vascular bundles in the stem are of high taxonomic
value at generic levels and show considerable variation between species like
Spinacia oleracea, Bassia eriophora and Bienertia cycloptera (plate 3).

The anatomical characters of the leaf and stem have a good taxonomic
value, while other characters having limited taxonomic value. Features such
as mesophyll type,number of vascular bundles and cortex structure do not
support subdividing Chenopodiaceae to three subfamilies on the basis of
morphological characters by Williams and Ford-L1oyd(1974).
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Upper epidermis - Lower epidermis .

Spinaciq vieracea

Fig t1) : Surface view of Jeaf epidermis,
(scate = 100 um)
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Lower epidermis

Upper epidernuis

Beta vlearisvup. vicla fienertia cyvlopterd

Fig (2) : Surfaee view of leal epidernds,

(seale = 100 um)

66



Vol.23(1) ,59-73, 2005

Basrah Journal of Science (B)

Table(2):Leaf anatomical characters of eight species of Chenopodiaceae

SIARI] INOYUM
ov oIz ; ! i | sesie
Lz sigl LTy 061
D2OV42)0 Hﬁvn‘-\:\ P W [BIDB)I1 < G €
i SRR mmm_w wee-90) |(ster-sren) | 0zsrgze)| © PR o1z-001) 5 Awwwm&
: 9092 A : B
u:..ww..u”_au u._ﬂumm ore ?@wo. __m D | s Ww.ww.ma ?,%mm.wwﬂc 7 GRS e MON 17) (zove
g e -€'682) % SN b i -Epol)
33ung (11eq) =
Wn2IV[IGOLS wnIuIOW L] T R F, % B ¥ ¥ G
JPa % z
DyUvIDUOW vovjnuIoD) i N 3 X = E -
3ung vasdojals vpuousg | LO1OF £9'1 18T S9'8y . ESiEinos ¥8'1 f m_ Mom_
; (909-82¢) | (97-1€'1) | (o9v-£92) | (9z5-sp6¢) | (9T-8L0) b
| MM,MMM 88°S 61's (X% q i i 1 wom..wwm
SUDSna JeA suvSins vpg b (§9926) | (£99-¢'6) | (s9-b6€) o3 (81'1-50'1) 4 i
687) 951¢€)
LO'10 ; (53
ws 1€ 86 S0t
D312 XA SLDSIna v): 5 BIDR]I Z
(e yelata MMN_WMW ©0s946'9) | (1ct-1€1) | (siei-s'9) ' B laoren] E Mm»_ww
01 1s¢ i 0s €b
azjunyy : £6¢ 09
‘11ed) oyofidosty v (s's6€ dig s (sz's9 1 [es21[1q0s! 3 2 =
(ned) vyofidosty vissvg -1'82¢) 925-97) | (9zs-st6£) ~stel)
SWSY | s16LE 9y el 8081
1e[1qost -~ - -
(P1eydg) paoydous vissog | (oz5-c'687) | (9z°c-v67c) (€9z-s1°¢1) |(£9z-s1¢1) ! st
hu_mv_:-a
stunpids siuiapida 19wy (wn) Yaae waphx
(un)>pup | (ua)orp | 45qq 1Moy e adky o1 Sl el 0T
s eulmrey pun) & o_m % nhydosapy e ooy RV
Iy stwapidy L uRA qUpIY

67



Abdullah H. Lafta et al. Taxonomic significance....

Spinaciu oleracen Beta vilgaris var, valgaris

Baysia hysepifolin Beta vaigaris var, cicla
isobilateral mesophyli Bifacial mesophyll

Plate (1) Transvers section of leaf lamina,
(seale = 100 um)
Apalisade layer Buspongy fayer
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Spinacia oleracea
/ Beta vulgaris var, cicla

Bassia h ¥sopifolia Betu vulguris varvulgaris

Plate (2} Transvers section of petinfes,
(seate = J0U wm)
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Spinacia oleracei Beta vulgaris var. cicla

Bassia eripphord Bicnertia cycloptern

Plate (3) Transvers section of stem.
(seate = 200 unt)
A-cotlenchyma  Bointerfyscicular cambivm — Gupith  Dacoriex

g vascular bundle

Fasepan
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Halocnemum strohilacein Cornulaca monacantha

Bussia hysopijofia Sedlitzia rospiarinuy
Plase (4) Transvers section of stem.

(seale = 200 um)
Aammalous secondary growih B_epidermns

ws vascular bundle Dachiorenchy

3

{uCon
i Eagruses cvystals
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