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Abstract. This paper presents some morpho-anatomical features of the flowering stem and

the leaves of Saxifraga marginala var. rocheliana from Cheile Olteţului. The hydathode

pits with limestone deposits are located on the upper surface of the leaves only near the

cartilaginous margin. There are more pits on the rosette leaves which are glabrous than on

the cauline leaves which have glandular hairs and a shorter cartilaginous margin. The

flowering stem is covered by many multiseriate glandular hairs similar to those of the

cauline leaves and presents a multilayered sclerified pericycle with a mechanical role. The

leaves are amphistomatic having anomocytic stomata.
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Introduction

Saxifraga marginala Sternb. var. rocheliana (Sternb.) Engl. & Irmsch. is a

perrenial plant, included in the Porphyrion Tausch, section, Kabschia (Engl.) Rouy &

Camus subsection, Marginatae series (Harding 1992, Webb & Gornall 1989).

Some morpho-anatomical data of this plant had been given by other authors

(Răvăruţ 1956, Webb 1964, Webb & Gornall 1989, Ciocârlan 2000 etc.). The

structure of the hydathodes from Saxifraga sp. and their role in guttation are presented

by Metcalfe & Chalk 1950, Esau 1965, Andrei 1978, Boldor et al. 1981, Grinţescu

1985 etc.

The aim of our researches was to find more morpho-anatomical features of this

plant, especially of their vegetative organs, underlining the differences between the

rosette leaves and the cauline ones. We also wanted to establish the connection between

the morpho-anatomical features and the environmental condition of this plant.

Material and methods

The plants in anthesis (PI. I: Fig. 1) were collected from Cheile Olteţului, on the

28
th

of April 2008. The leaves morphology was studied on the stereomicroscope, the

measurements being made with a ruler. The vegetal material was preserved in ethylic

alcohol in order to make histo-anatomical researches. The cross-sections and the

tangential-ones made through the overground vegetative organs were coloured with

iodine green and alaun-carmine then mounted into glycero-gelatin. The slides were

analysed and photographed on the DOCUVAL microscope.
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Saxifraga tnarginata Sternb. var. rocheliana (Sternb.) Engl. & Irmsch.:

Fig. 1. Group of plants in anthesis. Fig. 2-4. Cross-section through the flowering stem: 2 -

general aspect; 3-4 - details (Oc. 12,5x; Ob. 3,2; 10; 25; Amplification 12,5). Fig. 5-6 Apical

aspect of the rosette leaves: 5 - the upper epidermis; 6 - the lower epidermis: it can be seen many

anomocytic stomata on both epidermis (Oc. 12,5 x; Ob. 10; 25; Amplification 12,5) c-cortex;

ep- epidermis; gmh- glandular multiseriate hair; p -pith; per-pericycle; ph- phloem; x-xylem.

PLATE I:
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Results and discussions

I. Morphological aspects

The plants of S. marginata var. rocheliana analysed had pink flowers and many

leafy shoots which form column-shaped rosettes. The flowering stems, arising from the

centre of the rosettes, are 4-8 cm high.
The rosette leaves are narrow, 6-14 mm long and 2-3 mm wide (Table 1). They

are glabrous and have a cartilaginous margin which is entire at the tip of the leaves,

slightly serrate in the middle part, the leaves base being ciliate.

In S. marginala var. rocheliana there are hydathode pits with lime deposits
observed on the upper surface of the leaves. These pits form one row near the

cartilaginous margins of the leaf and one pit is located near the leaf tip.
We observed that the hydathode pits number varies with the leaves length, but

not directly proportioned and they can have symmetrical or asymmetrical distribution

(Table 1). We also observed that the pits are present only were there is a cartilaginous

margin and are absent near the ciliate leaf base.

For example, on a leaf of 12 mm long and 3 mm wide, we observed that the

12 pits present are asymmetrical and 11 of them are located in the 7 mm from the

leaf tip, in the 5 mm towards the ciliate and without cartilaginous margin leaf base,

there is no pit.

The spaces between the pits pairs vary even in the same leaf.

Table 1

The rosette leaves dimensions and the hydathode pits number/leafat

Saxifraga marginata var. rocheliana

The cauline leaves are 4-6 mm long and 2 mm wide (Table 2). The hydathode

pits are fewer (3-5) than those on the rosette leaves not only because the cauline leaves

are smaller but they have many glandular hairs, especially on the lower surface. We

observed that the pits are located in the distal third of the cauline leaves, near the

cartilaginous margin, where there are no hairs.

For example, at a 6 mm long cauline leaf and a 5 mm long one, there are 5 pits

with limestone deposits located in the 2 mm from the leaves tip, the rest of the leaves

having glandular hairs on the margins and both surfaces but fewer on the
upper surface.

On another 5 mm long cauline leaf there are only 3 limestone pits located in Imm from

the leaf tip surrounded by a cartilaginous margins, the 4 mm left of the leaf having

many glandular hairs, especially on the lower surface, and lacking hydathode pits.

No. Leaf len: ;th Leafwidth Pits number / leaf

1. 14 mm 3 mm 13 6+6+1

2. 13 mm 3 mm 13 6+6+1

3. 12 mm 3 mm 12 5+6+1

4. 12 mm
3 mm 12 6+5+1

5. 11 mm 2.5 mm 11 5+5+1

6. 8 mm 2 mm 11 5+5+1

7. 8 mm 2 mm 3+3+1

X. 7 mm 2 mm 4+4+1

9. 6 mm 2 mm 3+3+1

10. 6 mm 2 mm 3+3+1
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Table 2

The cauline leaves dimensions and the hydathode pits number/leaf at

Saxifraga marginata var. rocheliana

Generally, the pits are symmetrical, on the upper surface of the leaves, but there

are a few pits asymmetrically.

11. Anatomical aspects

1. The flowering stem

The epidermis has many multiseriate glandular hairs (PI. I: Fig. 2, 3). The cortex

has 9-10 layers of parenchymatous cells.

The eustelle begins with a well developed sclerenchymatous pericycle formed of

6-7 layers of small thick-walled cells (PI. I: Fig. 3). The multilayered sclerified

pericycle of the flowering stem confers resistance for this plant which growths on

vertical rocky walls, in windy areas from Cheile Olteţului.
The vascular bundles are collateral, having different dimensions, some of them

merged and with a well-developed phloem (PI. I: Fig. 3). The pith rays have

parenchymatous cells, the same as the pith.

2. The leaves

The rosette leaves and the cauline leaves are amphistomatic, having anomocytic

stomata on both epidermis (PI. I: Fig. 5, 6). The rosette leaves are glabrous while

cauline leaves have many multiseriate glandular hairs (PI. II: Fig. 1). In apical view of

the upper epidermis of the leaves we observed hydathode pits in which there are two

large aquifer stomata (PI. II: Fig. 2).

The leaves of S. marginata var. rocheliana are dorsiventral (PI. II: Fig. 3). Both

epidermis are covered by о thick cuticle. The stomata are located slightly above the

epidermis level and have a small air space beneath. The vascular bundles are collateral

and surrounded by one or two layers of collenchymatous cells. There are tracheid

hydathodes near both margins of the leaves.

In the upper half of the mesophyll there are hydathode tracheids with a massive

epithem. These hydathodes open in pits located on the upper surface of the leaves, near

the cartilaginous margins (PI. II: Fig. 4, 5, 6). The hydathodes pits with limestone

deposits observed on the upper surface of the leaves represent an adaptation of these

plants to the limestone substrate and the high humidity of their environment.

The morpho-anatomy of the flowering stem and the leaves from S. marginata

var. rocheliana is more alike that from S. corymhosa which can explain the placement

of the two species in the same section. There are also some morphological aspects such

as: the shape of the rosette, the shape of the flowers and the colour of the petals which

arc different and establish the separation of the two species in different subsections.

No. Leaf len tli Leaf width Pits number / leaf

I. 6 mm 2 mm 2+2+1

2. 5 mm 2 mm 2+2+1

3. 5 mm 2 mm 1 + 1 + 1

4. 4 mm 2 mm 2+2+1

5. 4 mm 2 mm 2+1 + 1
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Saxifraga marginata Sternb. var. rocheliana (Stemb.) Engl. & Irmsch.:

Fig. 1. A multiseriate glandular hair on the margin of the cauline leaf. Fig. 2. Hydathode pit on

the upper epidermis of the cauline leaf, in which it can be seen two aquifer stomata. Fig. 3-4.

Cross-section through the rosette leaf: 3 - general aspect; 4
- detail. Fig. 5-6. Cross-sections

through the rosette leaf: 5 - it can be seen one hydathode surrounded by mechanical cells; 6 - the

hydathode opens in a pit located on the upper side of the leaf near the cartilaginous margin,

cm-cartilaginous margin; h-hydathode; lep-lower epidermis; pt-palisade tissue; spt- spongy tissue;

ues-upper epidermis; vb-vascular bundle (Oc. 12,5 x; Ob. 10; 25; 3,2; 10; 10; 25; Amplification

20; 12,5; 10; 12,5; 12,5; 8).

PLATE II:
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Conclusions

It has to be underlined that the hydathode pits are located only near the

cartilaginous margins of the leaves. The rosette leaves have more pits not only because

they are longer than the caul ine ones but because they are glabrous leaves and thus have a

longer cartilaginous margin which is present from the leaf tip down to the ciliate leaf base.

The cauline leaves have many multiseriate glandular hairs on the lower surface, on the

margins and fewer on the upper surface. The closer to the flowering stem apex the cauline

leaves are the more increase the surface of the leaf covered by glandular hairs and

decrease the length of the cartilaginous margin and the number of the hydathode pits.

Each of the hydathode pits has two large aquifer stomata. The leaves are

amphistomatic with anomocytic stomata.
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SAXIFRAGA MARGINATA VAR. ROCHELIANA

- ASPECTE MORFOLOGICE ŞI ANATOMICE

Rezumat. Această lucrare prezintă unele trăsături morfo-anatomice ale tulpinii florifère şi
ale frunzelor de la Saxifraga marginala var. rocheliana din Cheile Olteţului. Gropiţele hidatodice

cu material calcaros sunt localizate pe faţa superioară a frunzelor doar în dreptul marginii

cartilaginoase. Aceste gropiţe sunt mai numeroase la frunzele rozulare care sunt glabre faţă de

frunzele tulpinale glandulos păroase şi cu o margine cartilaginoasă mai scurtă dispusă spre vârful

frunzei. Tulpina floriferă este acoperită de numeroşi peri glandulari multiseriaţi similari celor de

pe frunzele tulpinale şi prezintă un periciclu pluristratificat, sclerificat, cu rol mecanic. Frunzele

sunt amfistomatice, cu stomate de tip anomocitic.

Cuvinte cheie, hidatode, peri glandulari multiseriaţi, periciclu sclerificat, stomate

anomocitice, frunze amfistomatice


