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Abstract: This paper presents the results of some histo-anatomical researches achieved at two

semiparasitic species from Romania: Viscum album L. and Loranthus europaeus Jacq. Authors

investigated the structure of vegetatives organs form two species (leaf, stem, haustorium). They

emphasized in this way some common or different features of two semiparasitic species.
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Introduction

In this paper are analysed the histo-anatomical aspects of two semiparasitic species

from Romania: Viscum album L. and Loranthus europaeus Jacq.

Loranthus species prevail in tropical and subtropical regions, with only one species

found in Europe (Loranthus europaeus Jacq.). Its hostes are species of Quercus, Castanea,

Tilia, Fraxinus, Betula.

Viscum species are mostly found in Europe; the most common ones are Viscum

album L. and Viscum laxum Boiss. Their hostes are species of Populus, Salix, Carpinus,

Acer, Ulmus.

Material and method

Viscum album was collected from a Tilia cordata host and Loranthus europeaus

from Quercus pedunculiflora host. The material subject to analysis has been fixed and pre-

served in 70% ethylic alcohol, cross-sectioned with a microtome and colored with ruthenium

red and methylene blue.

The permanent slides obtained have been photographed on Novex microscope with

a Minolta camera.

Results and discussions

Viscum album L.

The foliar lamina (fig.l)

Adaxial epidermis cells are polygonal, with lateral plane walls. Both epiderma have

paracytic stomata. Solitary and clustered calcium oxalate crystals are frequently present in

these elements.

Both epiderma cells have external thickened walls and a thick cuticle. The mesophyll

is differentiated in palisade tissue on the adaxial face and spongy tissue on the abaxial face.
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The palisade tissue is bi- or trilayered with slightly high cells. Crystals occur as

clusters or in solitary form. Vascular bundles of veins are not prominent to the surfaces of

the foliar limb.

The stem (fig.2)

Epidermis has tangential elongated cells with extremely thick external walls and

with thick cuticle; the diameter of external walls is identical to the diameter of the cellular

body. Over the external walls, in the middle of each epidermic cell we observe a hemielip-

tic or semilunar monticle. The cork has collenchymatous cells. Anticlinal division walls are

observed in many cells.

The results of the cambium activity in the central cylinder are:

• a phloem sinuous ring and a xylem trick one in which we observe

medullary rays, partially cellulosic-parenchymatous and mostly lignified.

The secondary phloem contains sieve tubs, auxiliary cells and cells of

parenchyma, some of them containing clustered calcium oxalate crys-

tals. The central cylinder is surrounded at the periphery by large strands

of sclerenchymatous fibers.

• Secondary xylem contains two annual rings which are separated by a thin

zone of parenchyma. In both rings vessels form radial masses which are

separated by zones containing fibers with extremely thickened and ligni

fied walls. Both vascular rings are separated by wide medullary rays

which are formed from parenchymatous cells with moderate thickened

and lignified walls.

The primary xylem with vessels separated by cellulosic parenchyma is

obvious in the exterior of the medullar zone; at the internal face of pri

тагу xylem we observe belts of sclerenchymatous elements.

The pith is cellulosic-parenchymatous with hydrocytes in contact by an

internal xylem.

The haustorium (fig. 3, 4 )

In longitudinal sections it has a cone shape. The haustorium contains mostly

parenchymatous cells which are directly connected with vessels of the host. In the center of

haustorium we observe tracheids which form the vascular tissue (xylem) of the parasite.

At the contact zone between haustorium and cortex the cells of the cortex have

extremely thickened but cellulosic walls as a reaction of protection against the parasite.

Loranthus europaeus Jacq.

The foliar limb (fig. 5)

Epidermis viewed from the front side has polygonal cells with lateral plane walls;

the external walls have many wavy cuticle thickness.

The lamina is amphistomatic with paracytic stomata.

The mesophyll is homogeneous, made of spongy tissue with isodiametric or slight-

ly perpendicular elongated cells. The mesophyll could have here and there all perpendicu-

larly elongated cells, having a palisade aspect.

In the nerves, the vascular bundles of collateral type are not prominent above the epi-

dermis; the bundles' size varies in width in the foliar limb.
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Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Viscum album - crossection through foliar lamina Oc.l0x,Ob.l0 (Orig.)
Viscum album - crossection through the stem Oc.l0x,Ob.20 (Orig.)
Viscum album - longitudinal section through the hauistoria Oc.l0x,Ob.4 (Orig.)
Viscum album - crossection through the hauistoria Oc.l0x,Ob.l0 (Orig.)
Loranthus europaeus - crossection through foliar lamina Oc.l0x,Ob.20 (Orig.)
Loranthus europaeus - crossection through the stem Oc.lOx,Ob.lO (Orig.)

The stem (fig.6)

The young stem cross-section outline is elliptical. The epidermis has slightly tangen-

tially elongated cells with the external wall covered by a thick cuticle.

The early results of the pheloderm activity is a thin (1-2 layers) cork, many of its cells

with tannin content; the pheloderm is not different from the external cortical parenchyma cells.
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The central cylinder contains many vascular bundles of open-collateral type dis-

posed as an ellipse and separated by cellulosic-parenchymatous rays.

The pith is cellulosic-parenchymatous with groups of stone cells; solitary crystals

of calcium oxalate are frequently present in these elements.

All fascicular bundles are surrounded at the periphery by strands of sclerenchyma-

tous fibers with variable shape and size.

Conclusions

The early secondary structure of the stem is result of cambium activity at

Loranthus europaeus and of both secondary meristematic tissues (phelogen and cambium)

at Viscum album.

The mechanical tissue is represented by collenchymatous pheloderm (Loranthus

europaeus), periphloemic girdles of sclerenchymatous fibers (Loranthus, Viscum), group of

cortical stone cells (Loranthus), xylem fibers (Loranthus, Viscum).

The secondary vascular tissues form rings.

The leaf contains epidermis composed of cells with very thick walls covered by a

thick cuticle.

The mesophyll is homogeneous spongy type (Loranthus) or weakly differentiated

in palisade tissue and spongy tissue (Viscum). Stomata are paracytic.
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STRUCTURA ORGANELOR VEGETATIVE DE LA

VISCUMALBUM SI LORANTHUSEUROPAEUS

Rezumat: Lucrarea prezintă rezultatele unor cercetări histo-anatomice realizate la două

specii de plante semiparazite din România: Viscum album şi Loranthus europaeus. Autorii inves-

tighează structura organelor vegetative de la cele două specii (frunza, tulpina haustorul) evidenţiind
astfel o serie de caracteristici comune sau diferite ale celor două specii semiparazite.
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