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Abstract: In the present work the morphology of the leaf in Pulsatilla patens (L)
Miller is summarily described, and an anatomical analysis of the leaf (petiole and

blade) is being presented. Several generally valid characters of dicots of this level of

evolution (petiole with central cylinder of the eustele type, amphistomatic structure of

the blade, mixed vascular bundles, collateral open, 1-stratose epidermis etc.) are

established, as well as a series of peculiarities as the presence of vascular cambium

(residual procambium) at the level of the blade, the shape of the petiole, the lumen of

the guard cells of stomata etc.

Key words: Leaf morphology, petiole anatomy, blade anatomy.

Introductions

In Pulsatilla patens leaves have long petioles and appear usually at anthesis, in

autumn they decay. From a morphological point of view they belong to the "patens"

type (Aichele & Schwegler 1957). The blade is palmately divided, 3 - 5-fid, wider

than long and has a tendency to wind around the upper end of the petiole. Its

position is horizontal (more or less patent with respect to the petiole), so that the

leaf seems to be peltate. The leaf segments are linear and pinnately incised. When

young the blade is villous, being covered by white, soft hairs and becomes

glabrescent when aging.

The leaf anatomy has been studied by numerous scientists (Woernle 1950,

Hartmayer 1952, Zamels 1957 etc.) revealing a series of characteristic features

referring to the conformation of the epidermis, the number and size of stomata, the

structure of the palisade and spongy chlorenchyma and the ratio of the thicknesses

of these two tissue layers. Reichert (1952) states that changes of the ecologic

conditions may induce a great variety of leaf structures, especially at the level of

epidermal cells.

Material and method

The vegetal material, fresh or preserved (in 75% alcohol) has been processed

to double stained (carmine alum and iodine green) microscopical sections, and by

embedding in paraffin wax associated with haematoxylin staining.

There was analysed also the upper epidermis of the leaf blade, on a tangential

section.

The resulting preparations were analysed under a light microscope (oculars 10x

and 12.5X, objectives 6, 10, 20, 25, 40), drawings were made with the aid of a

camera clara or preparations were photographed. The photographical data are

indicated at each photo.
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The vegetal material, gathered during the period of anthesis belongs to the

species Pulsatilla patens (L.) Miller 1768, Gard. Diet. cd. 8 nr. 4 and has been

collected in the Natural Reserve Bosanci (distr. Suceava).

Results, discussions

The petiole is cylindric and adaxially flattened (Fig. 1).
The epidermis of the petiole bears rare hairs and contains only a few stomata.

The reniform guard cells are at the same level with the epidermis, they have

heavily incrassate tangential walls. The substomatic chamber is relatively small.

The epidermal cells have strongly incrassate outer and inner tangential walls.

The cuticle is thick and presents numerous, shallow cuticular cristae (Fig. 2).

The cortex of the petiole is made of 6-9 cell layers. The first subepidermal

cortical layer is made of small, angular - tabular collenchymatised cells. At the

level of the next 2 or 3 cortical cell layers a complex (tabular, angular and lacunary)

collenchyma can be seen (Fig. 3). In front of the large vascular bundles the

collenchymatisation of the cortex is more obvious.

Within the central cylinder of the petiole 14 vascular bundles of 2-3 sizes are

alternating. Two or even three bundles, being about to anastomize, can be seen,

especially towards adaxial surface (see Fig. 1 and Fig. 4).

The vascular bundles are mixed, collateral open. The intrafascicular vascular

cambium is represented morely by 2-3 cell layers. The phloematic strand is wholly
covered by a well developed sclerenchymatic cape, thick of 4 or 7 cell layers (Fig.

5). The cells of the basic parenchyma have relatively thin walls; between them

there are small intercellular spaces.

On our preparations the parenchyma of the petiolar central zone appears

somehow disorganised due to sectioning, but a medullar lacuna does not appear

as being differentiated.

The blade of the leaf has a dorsiventral bifacial structure. Both epidermises of

the blade are 1-stratose. On a tangential section epidermal cells appear as large

cells with plicate walls (Fig. 6). The cuticle of the lower epidermis possesses

obvious shallow cristae, more numerous in front of the larger ribs.

The blade is amphistomatic, but there are less stomata on the upperside of the

leaf. Stomata are of the anomocytic type. In a tangential section guard cells appear

as kidney-shaped (see Fig. 6). In cross-section the tangential walls of the guard
cells appear heavely thickned, the lumen of these cells being triangular. The

substomatic chamber is large. Both epidermises present unicellular hairs, which

are generally rather rare, but denser towards the margins of the blade.

The palisadic tissue of the mesophyll is 1-layered, its cells have slightly plicate
walls. In front of the weaker conducting bundles, palisade cells are able to absorb

and conduce water to the xylematic conducting tissue. The spongy tissue is built of

7-9 cell layers with large intercellular spaces between them (Fig. 7).

In front of the phloematic - xylematic bundles of the veins towards the upper

epidermis and the lower epidermis, 2-3 layers of tabular -angular collenchyma are

differentiated; around the larger veins a perifascicular sheath is seen, formed by

parenchymatous cells, tending to become angular/ collenchymatous. In front of

the veins epidermal cells present obvious cuticular cristae (Fig. 8).
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Cross-section through the petiole - general view (Oc. 12.5x, Ob. 3.2, Amplif.

10. 1.5 cm = 320 um);

Fig. 1

Fig. 2 Cross-section through the petiole (detail): Epidermis, cortex, hair base

stomaview (Oc. 12.5x, Ob. 25. Amplif. 16, 1.5 cm =28 urn);
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Fig. 3 Cross-section through the petiole (detail): Cortex and interfascicular basic

parenchymaview (Oc. 12.5x. Ob. 25. Amplif. 8. 1.5 cm =55 pm);

Fig. 4 Cross-section through the petiole (detail): Vascular bundles in the course of

anastomisationview (Oc. 12.5x, Ob. 10, Amplif. 16, 1.5 cm =72 urn);



Cross-section through the petiole (detail): Vascular bundle view (Oc. 12.5x
Ob 25, Amplif. 8. 1.5 cm = 55 um)

Fig. 5

Fig. 6 Leaf blade, rangential section thiough the uppei epidermis view Юс \1

Ob. 25, Amplif. 25, 1.5 cm = 17 |jm);
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Fig. 7 Cross-section through the leaf blade: mesophyll and small vascular bundles

view (Oc. 12.5x, Ob. 25, Amplif. 12.5, 1.5 cm = 36 urn):

Fig. 8 Cross-section through the leaf blade: Large vascular bundle of a vein view

(Oc. 12.5x, Ob. 25, Amplif. 10, 1.5 cm = 45 um).
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Conclusions

From the results of the research it can be deduced that in general the structure

in Pulsatilla patens conforms to the foliar structure of dicots at this level of

evolution.

The thickness of the cuticle and the density of cuticular cristae are higher at the

level of the petiole as compared with the blade, where the cuticular cristae are

predominantly present on the lower surface and in front of veins.

The stomata, anomocytic at the level of the leaf, have guard cells reniform in

tangential section, the lumen appearing triangular in cross section. The

substomatic chambers are of moderate size in the petiole, being much larger at the

level of the blade.

Hairs have a covering function; they are unicellular and have at their base a

socle of cells which protrude very little over the surface of the epidermis.

The mechanical tissues are quite well represented, especially at the level of the

petiole, where all types of collenchyma (complex collenchyma) are met with at the

level of the cortex, while the phloematic strand is associated with sclerenchyma.

At the level of the blade angular - tabular collenchyma exists in front of the

veins, whereas the conducting bundles present a perifascicular ring of

parenchyma, tending to become angular collenchymatous.

Likewise it must be noted that the palisade cells in front of the small vascular

bundles exert also the role of absorbing and conducing water to the xylematic

tissue.

We stress also the presence of vascular cambium (a remainder of the

procambium) at the level of vascular bundles of the blade.
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ANATOMIA FRUNZEI LA PULSATILLA PATENS

Rezumat: Lucrarea de faţă face o succintă prezentare a morfologiei frunzei la

Pulsatilla patens (L.) Miller şi prezintă analiza anatomică a frunzei (peţiol şi lamina).
Se înregistrează câteva caracteristici general valabile la dicotiledonatele cu acest

nivel de dezvoltare (peţiol cu cilindru central de tip eustel, lamina cu structura

amfistomatică, fascicule vasculare mixte, colateral deschise, epiderma
unistratificată etc.) precum şi o serie de particularităţi, cum ar fi prezenţa cambiului

vascular (rest de procambiu) la nivelul laminei, forma peţiolului, lumenul celulelor

stomatice etc.

Cuvinte cheie: anatomia frunzei, anatomia peţiolului, anatomia laminei.


