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Abstract: Ontogenetic trends in the stem and leaf structure of some Quercus species were

studied. The stem passed quickly at the secondary structure. The secondary floem presents

sclerenchyma fibres in Q. robur, Q. cerris and Q. pubescens. The early wood has larger
vessel, with thin walls than the late wood in all studied species. The leaf has bifacial hetero-

facial structure; the stomata are present only in the lower epidermis.
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Introduction

The Quercus genus apart at the Fagaceae family and have 9 species. In this paper

the shoot structure of 5 species (Q. robur L., Q. pubescens Willd., Q. pedunculiflora C. Koch,

Q. cerris L., Quercus petraea (Mattuschka) Liebl.) was analyzed.

General data about the structure of the vegetative organs at the species from the

Fagaceae family could be finding in major traits of plant anatomy (Metcalfe & Chalk 1972,

Napp-Zinn 1973, 1974, Kotaeva et al. 1985). The petiole of some Quercus species was

studied by Georgescu and Ciobanu, 1964; some data about the leaf are presented in

Codaccioni (1962) and Pozgaj (1981) papers.

Material and methods

The studied material is represented by 1 year stems and leaves of 4 species of genus

Quercus (Q. robur L., Q. pubescens Willd., Q. pedunculiflora C. Koch, Q. cerris L.,

Quercus petraea (Mattuschka) Liebl.) cultivated in the Botanical Garden of the University

"Al. I. Cuza"oflaşi.

The vegetative organs were fixed and conserved in ethanol 70%, were washed in

water, sectioned at free hand with a razor blade (the leaves) or at the cryotome (the stems),

and colored with fast green and saphranyne or with ruthenium red and methyl blue. The

photos were made after the obtained permanent préparâtes using a Nikon Eclipse L 200

microscope, with a digital photo camera.

Results and discussions

Quercus cerris L.

The stem is protected by a thin periderm, the cortex is thick, collenchymatic at the

exterior and parenchymatic at the interior. The secondary phloem is formed by sieve tubes,

companion cells, parenchyma and sclerenchyma fibres; at the external part a ring of scle-

renchyma fibers could be observed. The secondary wood has areas with large vessels

separated by libriform fibers and areas without vessels. The crystalliferous cells are frequent

in cortex, pith and medulary rays (druses in cortex and simple crystals in pith and rays).
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The leaf- the contour of the transsection from the petiole are quite circular, with

plane adaxial face. The vascular tissue (with secondary structure) is disposed in a ring with

an isolate vascular bundle in the middle of the fundamental parenchyma. The phloemic

fibers are thick but unlignified walls.

The epidermis in front view are formed by polygonal cells, with unicellular tector

hairs and stomata (only on the lower side of the lamina). The mesophyll is formed by a

palisade parenchyma (unilayered, with high cells, under the upper epidermis) and spongy

parenchyma (3-layered, under the lower epidermis).

Quercus pedunculiflora С Koch

The stem - the transsection has an elliptic shape; the structure is secondary. The

felogen is differentiating from a subepidermic cells layer and generates suber (2 cells layers)

at the exterior. The cortex is unequal on the stem circumference and has an external thin

collenchyma band. In the cortex and especially in the secondary phloem a lot of crystals of

calcium oxalate could be observed.

The leaf- the contour of the transsection from the petiole are elliptic - semicircular,

with a concave adaxial face. The vascular tissue (predominantly with primary structure) is

formed by 13 - 15 vascular bundles; the phloemic ring are formed also by fibres (with

intensely lignified walls) and sclereids (with moderate lignified walls).

The lamina has a dorsiventral heterofacial structure, with relatively short cells in

palisade parenchyma. In some cells from spongy parenchyma crystalliferous cells could be

observed.

Quercus petraea (Mattuschka) Liebl.

The stem - is protected by epidermis. The phelogen arises from subepidermical

cells layer. The primary cortex is parenchymatic with a lot of cells contains crystals. In the

secondary phloem the parenchyma cells are predominated. The secondary wood has vessels

with different diameters, disposed in continuous or discontinuous rows, separated by

libriform fibres and lignified parenchymatic cells.

The leaf - the contour of the transsection from the petiole is semicircular. The

vascular tissues are secondary origin and are disposed in two rings.

The lamina has a bifacial heterofacial structure. The tector hairs, unicellular and the

stomata are present only in the lower epidermis.

Quercus pubestens Willd.

The stem - is protected by the epidermis; small cells, with external wall covered by

a cuticle, form the epidermis. A lot of long, flexuous unicellular hairs, with relatively thick

walls, could be observed at this level. The periderm is in course of development. In this

stage, the difference between the primary cortex and the phelloderm is difficult to be made.

Isolate sclereids are present in the external cortex.

The secondary phloem contents a lot of conducting elements (sieve tubes and

companion cells) parenchyma and fibres (with thick and lignified walls).

The leaf - the contour of the transsection from the petiole is quite circular. The

vascular tissues are formed by very closed vascular bundles disposed in a ring and a central,

semilunar bundle.

The lamina has a differentiated mesophyll, with bilayered palisade parenchyma and

an untypical spongy parenchyma (formed by relatively long cells, disposed in tidy rows).
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Quercus robur L.

The stem - is protected by a thin periderm. In the external cortex isolate large
sclereids (with thick and intense lignified walls) could be observed. The same types of

idioblasts are present also in the pith. In the secondary phloem sclerenchyma fibres are

present. The passing from the primary to the secondary structures takes place early, but the

elements with thick walls (vessels and fibres) are moderate lignified.
The leaf

- the contour of the transsection from the petiole is semicircular, with

plane adaxial face. A ring of vascular bundles and two medullar bundles form the vascular

tissues. The lamina has a differentiate mesophyll: a palisade parenchyma (unilayered, with

very high cells - 50% from the mesophyll thickness) and a spongy parenchyma with 2-3

layers of palisadic type cells. The structure is compact, only meats remind between cells.

Conclusions

The structure of the analyzed species is in concordance with the general features of

the Fagaceae family members. Some peculiarities could be observed: the presence of the

sclerenchyma fibres in the secondary phloem only at Q. robur, Q. cerris and Q. pubescens;

the sclereids from the external cortex at Q. robur and Q. pubescens; the variate contour of

the transection from the petiole; the particular type of mesophyll at Q. robur and Q. pubescens

leaf.
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STRUCTURA LĂSTARULUI TULPINAL

LA UNELE SPECII DE QUERCUS

Rezumat: Au fost analizate aspecte histo-anatomice ale frunzelor şi tulpinilor unor

specii de Querem în ontogeneză. Tulpina trece repede la structura secundară. Liberul

secundar prezintă fibre sclerenchimatice la Q. robur, Q. cerris şi Q. pubescens. Lemnul

timpuriu prezintă vase de dimensiuni mari, cu pereţii mai subţiri decât ale celor de lemn

târziu, la toate speciile investigate. Frunza are structura heterofacială; stomatele sunt

prezente numai în epiderma inferioară.

Cuvinte cheie: structură, lemn târziu, lemn timpuriu, Quercus spp., România.
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PLATE I

Transsections from the stem:

Photo 1 - Q. pubescens
Photo 2,3 - Q. pedunculiflora

Photo 4,5 - Q. cerris

Photo 6 - Q. petraea



The shoot structure of some Quercus species 27

PLATE II

Transsection from the leaf:

Photo 7 - 0. cerris - petiole

Photo 8-0 cerris - lamina

Photo 9-0. pedunculißora - lamina

Photo 10 - Q. pubescens - lamina

Photo 11-0. robur - petiole

Photo 12-0. robur - lamina


