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Abstract: This work addresses to the species Gagea granatelii (Pari.) Pari., a rare and

vulnerable plant, present only in eight locations in Romania, all of them being in

Dobrogea. The work brings a series of scientific contributions to knowing of the

vegetative organs structure of this Mediterranean xerophyte, pointing out the

preponderance and the distribution of the mechanical tissues and the characteristics of the

epidermis, including the stomata and the hairs. Our research also sustains the usefulness

of structural analyses to support and to enrich the specialized literature regarding the root

and the underground stem this plant differentiates.
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Introduction

The specialized literature provide morphological and structural information

about the genus Gagea generaly (Andrei 1997) and about some species as Gagea lutea

(L.) Ker Gawl. (Goryshina 1965, Napp-Zinn 1973) and Gagea wilczekii Br.-81. &

Maire (Napp-Zinn 1973, 1974).

This study addresses to the species Gagea ganatelii (Pari.) Pari., one of the

representatives of the Gagea Salisb. genus in Romania. It joins the general context of

the necessity of knowing the organization of the vegetative body of rare and vulnerable

plants in Romanian flora.

Among the 12 species (Ciocârlan 2009) of the genus, which can be found inside

the areal of our country, four of them, Gagea fistulosa (Ramond ex DC.) Ker Gawl.,

G. reticulata (Pall.) Schult, et Schult, f., G. spathacea (Hayne) Salisb., G. szovitzii

(A. F. Lang) Besser are rare plants (Oltean et al. 1994), and three of them, G. bohemica

(Zauschn.) Schult, et Schult, f., G. bulbifera (Pali.) Schult, et Schult, f., G. granatelii

(Pari.) Pari, are evaluated as rare and vulnerable species (Oltean et al. 1994).

Being a Mediterranean species, a perennial xerophyte and a rare and vulnerable

geophyte, Gagea granatelii can be found in the steppe and sylvosteppe zones, just only

in a few dry places in Dobrogea: Târguşor towards Gura Dobrogei, Palazul Mic, Cheia,

Pădurea Seidorman, Dealul Alah-Bair, Dealul Japcea, Esechioi, Mircea Vodă (Sârbu

2007, Ciocârlan 2009).

Material and methods

The biological material was gathered in the spring of 2008, from Alah-Bair Hill

natural reserve (Fig. 1). The plant vegetates in the stony xerophillous Dobrogea

grasslands from the Pimpinello-Thymion alliance (Habitats Directive 62C0).
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Fig. 1. Alah-Bair Hill nature reserve (photo Anca Sârbu)

The mature plants (Fig. 2) were morphologically analyzed and the roots, the

underground stems, the flowering stems and the basal leaves were structurally analyzed.

Fig. 2. Gagea granatelii - Alah-Bair Hill nature reserve (photo Anca Sârbu)

The sections were coloured with iodine green and carmine alaunate. The analysis
and the microphotography were realized with the DOCUVAL microscope and the

binocular magnifying glass.
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Results

Morphological aspects

The plants gathered from Alah-Bair Hill natural

reserve had a small height of
up to 10-12 cm.

The underground stem has, morphologically

speaking, the aspect of a bulb and presents two types of

adventives roots (heterorhizis): ones absorbent, thin and

filiform and others thick, obliquely or transversally
oriented, making a real ball around it (Fig. 3). The two

basal leaves are flat or slightly convex and non-fistulous.

Generaly, they go up to or slightly over the inflorescence.

The two sub-opposed stem leaves have different lengths,
the inferior one being longer (5-6 cm), and the superior
one being evidently shorter and wider.

The flowering stem is a cylindrical scape,

abundantly pubescent and long of 8-10 cm. The

inflorescence presents approximately 3-6 flowers with

yellow tepals, glabrous on the superior face and densely

pubescent on the inferior one. The floral pedicels are

abundantly pubescent.

Structural aspects

Underground stem

Fig. 3. Gagea granatelii, the

underground stem without the

ball of adventives roots

(photo Anca Sârbu)

The structural analyses made on the underground stem showed the fact that it is a

simple solid bulb, covered by brown cataphylls towards outside (Fig. 4). The central

part protects one bud and is reach in starch (Fig. 5). The protective cataphylls

are crossed by secretory channels limited by a unistratified muff of sclerenchymatous
cells (Fig. 6).

Adventives roots

The thick adventive roots (Fig. 7), known also under the name of

"sclerenchymatized fibers", structurally present all the

elements of a root: rhizodermis, external cortex,

internal cortex, central cylinder with a primary

structure.

Gagea granatelii, simple

solid bulb in longitudinal section

(photo Anca Sârbu)

However, the transversal sections made from

the top of the root towards its base show significant

differences regarding the presence and the

preponderance of sclerenchyma. So, at the apical part

of the root, the external cortex is parenchymatous and

there exist absorbent hairs (Fig. 8). The more we go

near the root base, the more the process of

sclerenchymatization is pointed out, the cortex being

totally sclerenchymatous and the absorbent hairs are

missing (Fig. 9). The way in which the sclerenchyma

develops along the roots offers them the possibility of

realizing two functions depending on the age: apical

absorption and basal protection of the bulbotuber.

Fig. 4.



Fig. 5. Gagea granatelii, central zone of the simple solid bulb, pointing out the starch

grains (polarization), orig. (photo Anca Sârbu)

Fig. 6. Gagea granatelii, secretory channels in the structure of protective cataphylls,
orig. (photo Anca Sârbu)
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Fig. 7. Gagea granatelii, the adventive roots covering the underground stem

(photo Anca Sârbu)

Gagea granatei'ii, transversal section through the apical part of the root, orig.

(photo Anca Sârbu)
Fig. 8.
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Fig. 9. Gagea granatelii, transversal section through the basal part of the root, orig

(photo Anca Sârbu)

Flowering stem

The flowering stem has a circular line and a primary structure, adapted in fact to

the status of a xerophyte plant. The epidermis is unistratified, but its cells present

evidently thickened external tangential cell walls (~ 10 urn in thickness) (Fig. 10). The

cuticle is evident and has cuticular ridges, the stomäta are rare and the unicellular tector

hairs are long (0.2-0.6 mm) and have excrescences (Fig. 11, Fig. 12).

Fig. 10. Gagea granatelii, transversal

section through the flowering

stem, orig. (photo Anca Sârbu)

Fig. 11. Gagea granatelii, tector hairs,

orig. (photo Anca Sârbu)



Fig. 12. Gagea granatelii, transversal section through the flowering stem, orig

(photo Anca Sârbu)

The cortex consists of 3-4 layers of large spheroid cells, which have uniformly

thickened cell walls. Between the cells there are evident intercellular
spaces, a structure

which can be associated with the early developing of these plants under still high

humidity conditions.

The central cylinder is an eustele and has 7-8 collaterally closed conducting

fascicles (Fig. 13). It presents a slightly meatic sclerenchymatous pericyclic

parenchyma, made of 3-5 cellular layers (Fig. 14). The medullary parenchyma of a

meatic type presents large spheroid cells with uniformly and evidently thick cellular

walls (Fig. 15).

Gagea granatelii, transversal

Г section through the flowering

stem, orig. (photo Anca Sârbu)

Fig. 13. Fig. 14. Gagea granatelii, transversal

section through the flowering stem,

orig. (photo Anca Sârbu)

15Gagea granatelii - Contributions to the knowledge of the structure of vegetative organs



Sârbu Anca, Smarandache Daniela, Pascale Gabriela16

Fig. 15. Gagea granatelii, transversal section through the flowering stem, orig.

(photo Anca Sârbu)

The basal leaves are bifacial and amphistomatical (6-8 stomata/epidermis line-

in a transversal section). They have an intermediate structure that is the structure is

homogenous between the ribs and tends to be ecvifacial near them (Fig. 16).

Fig. 16. Gagea granatelii, transversal section through the median zone of the basal leaf,

orig. (Eps - superior epidermis, x - xylem, f - phloem, epi - inferior epidermis)
(photo Anca Sârbu)



The epidermis is unistratified and its cells have thickened tangential external

walls (~ 10 urn in thickness). The cuticle is evident and differentiates cuticular ridges.
The unicellular tector hairs are present.

The vascular bundles are collaterally closed. Each of them has a perifascicular

parenchymatous pod and is surrounded by an area of angular-lacunar collenchyma

(Fig. 17).

Fig. 17. Gagea granatelii, transversal section through the median zone of the basal leaf

orig. (photo Anca Sârbu)

Conclusions

Gagea granatelii is a rare and vulnerable plant which can be found in Romania

injust eight places in Dobrogea.

This work brings a series of contributions to knowing the morphology and

anatomy of this plant, with special references to those characteristics that sustain its

status of a xerophyte: the presence and preponderance of sclerenchyma in the root and

the flowering stem, of collenchyma in the leaf, of epidermal cells with very thick walls,

of cuticular ridges, of very few stomata and abundant tector hairs.

The structural analyses which were made offer some information on the structure

of the vegetative organs of Gagea granatelii, which support its xerophytic behaviour.
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GAGEA GRANATELU- CONTRIBUŢII LA CUNOAŞTEREA

STRUCTURII ORGANELOR VEGETATIVE

Rezumat. Prezenta lucrare se adresează speciei Gagea granatelii (Pari.) Pari.,

xerofită rară şi vulnerabilă prezentă în flora României doar în opt locaţii, toate situate în

Dobrogea. Are drept scop documentarea ştiinţifică a organizării corpului vegetativ, în

relaţie cu condiţiile speciale de viaţă. Literatura de specialitate oferă o serie de

informaţii referitoare la morfologia şi structura organelor vegetative ale unor

reprezentanţi ai genului Gagea, fără a cuprinde însă toate speciile prezente în România.

Cuvinte cheie: xerofită, bulb solid, fibre/rădăcini


