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Abstract: The paper is focused on the structure of the conductive tissues 

belonging to the vegetative organs of a potential ornamental spontaneous plant, 

Gentiana asclepiadea L., collected from Bistritei Mountains. The plant has 

simple, tall stem of 20 – 60 (100) cm. All the features identified in the 

conductive tissues of the stem attest the taxonomy of the species: two concentric 

regions of xylem and numerous locations of the phloem with various structures. 

The foliar limb presents simple vascular bundles, usually structured. 
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Rezumat: Lucrearea se axează pe prezentarea structurii ţesuturilor 

conducătoare din organele vegetative ale unei specii spontane potential 

ornamentale, Gentiana asclepiadea L., colectată din Munţii Bistriţei. Specia 

prezintă o tulpină simplă, înaltă de 20 – 60 (100) cm. Toate elementele 

identificate la nivelul ţesuturilor conducătoare din tulpină atestă taxonomia 

acestei specii: două regiuni concentrice de lemn şi numeroase locaţii ale 

liberului, cu structuri diferite. Limbul foliar prezintă fascicule conducătoare 

simple, obişnuit structurate. 

Cuvinte cheie: Gentiana asclepiadea, ţesuturi conducătoare 

INTRODUCTION 

Gentiana asclepiadea belongs to Gentianaceae family. It bears a simple, tall 

(20-60-100 cm) stem, opposite, ovate-lanceolated, sessile and acuminated leaves. 

Flowers are short pedicelated, of 3-5 cm, isolated or clustered 2-3 in the axils of the 

upper leaves. Corolla is campanulated, blue, with some dark dots at the inner part. It 

grows on lawns, edges of forests, from hills to the alpine regions (Ştefan N. & Oprea A., 

2007; Tiţă I., 2008). The aim of the present study is to describe the structure of some 

conductive tissues from gentian root, stem and leaf, underlining the characteristic 

elements for Gentianaceae species.  

Several studies have been initiated in Gentianaceae species: wood anatomy 

was described by means of light microscopy and scanning electron microscopy 

(Carlquist Sh. & Grant J. R., 2005); the presence of vestured pits in the secondary xylem 

of some species of Gentianaceae family was, also, reported (Jansen St. & Smets E., 

1998). The morphology and ultrastructure of orbicules, which can be observed on the 

innermost tangent and radial walls of secretory tapetum cells, was emphasized; they 
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have been investigated using transmission electron microscopy and scanning electron 

microscopy technologies (Vinckier St. & Smets E., 2003). 

Floral movements in response to environmental changes were observed and 

described in Gentiana algida (Bynum M. R. & Smith W. K., 2001). Secretory hairs from 

the calyx, corolla and leaves of some Gentiana species were investigated by means of 

light microscopy (Renobales G. et all., 2001), as well as other anatomic details 

regarding the entire body of Gentianaceae species (Metcalfe C. R. & Chalk L., 1972) and 

a complex description upon the development, dilatation and subdivision of cortical 

layers of Gentiana asclepiadea root (Sottníková Anna & Lux Al., 2003). 

MATERIAL AND METHOD 

In order to investigate from histo-anatomic point of view, the material has been 
fixed and preserved in alcohol 70%, then processed upon the methods used in 
vegetal anatomy studies (Andrei M. & Paraschivoiu Roxana Maria, 2003; Şerbănescu-

Jitariu Gabriela et all., 1983).  
The material was cut manually, using microtome and elder pith as support. The 

histological sections were washed in sodium hypochlorite, acetic acid and distillate 
water. Then they passed through iodine green (1 minute), which colours all suberified 
and lignified walls, and ruthenium red (1 minute) which colours all cellulosed walls of 
the cells. In order to obtain the permanent slides, the histological sections were 
mounted in gel; then they were analyzed in Optika light microscope. The light 
micrographs were performed using a Canon A540 camera. 

RESULTS AND DISCUSSIONS 

The young roots show a primary structure (fig. 1): the central cylinder bears 

three xylem vascular bundles (which consist of xylem vessels with thickened and 

lignified walls and a few parenchyma cells) and three phloem vascular bundles. The 

mature roots show secondary structure (fig. 2), appeared due to the cambial activity, 

expressed in: exodermis having uniformly thickened walls, secondary endodermis 

and central cylinder consisting of only a few solitary or clustered xylem vessels, with 

thickened and lignified walls and small phloemic isles. This time, the cortical 

parenchyma is reduced to a single layer of big, fleshy cells. All conductive elements 

are surrounded by cells with thickened cellulosed walls.  

The stem shows a secondary structure, with characteristic elements for the 

species belonging to Gentianaceae family. In the upper part of the stem (figs. 3 and 

4), the xylem is like a complex cylinder formed of two distinct regions, with no 

medullar rays: an inner region, with numerous wide vessels with thickened and 

strongly lignified walls, accompanied by parenchymatic cells of various dimensions 

(they are bigger near the axial part of the stem and smaller near the xylem vessels) 

and bear thickened and lignified walls; there is an outer region of xylem, too, which 

consists of a ring full of fibers (with uniformly thickened and lignified walls). There 

are two locations for the phloemic elements: clusters of sieved tubes embedded in the 

xylem cylinder and an outer ring of phloem, situated at the external part of the xylem 

fibers. In the middle part of the stem (figs. 5-8), the structure of the vascular tissues is 
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similar to that of the upper part, but the xylem ring is wider, with more parenchymatic 

cells in the xylemic part, as well as with wider pith.  

In the lower part (figs. 9-12) the stem is wider, with wider pith and the xylem 

still consists of two well developed regions: a ring of xylem fibers, with uniformly 

thickened walls and a ring which consists of wide, lignified vessels and lignified 

xylemic parenchyma; the phloem still have clusters of sieved tubes embedded in the 

xylemic parenchyma and a phloem ring, at the external part of the xylemic lignified 

fibers. This time, a third category of phloem appears, represented by clusters of 

phloemic elements in the pith, very closed to the xylemic parenchymatic cells, which 

is called medullar phloem (Metcalfe C. R. & Chalk L., 1972).  

The foliar limb from the leaves belonging to the upper, middle and lower regions 

of the stem has been analyzed (fig. 13-18). In all levels, the limb is hypostomatic, with 

ranunculaceous (anomocytic) stomata. In cross section, the middle vein is strongly 

prominent at the abaxial face and bears a single big vascular bundle. The xylem is 

represented by numerous narrow vessels with thickened and lignified walls, disposed as 

radiary rows which form an arch and cellulosed xylemic parenchyma. The phloemic 

elements (sieved tubes and guard cells) are disposed on an arch, too.  

The lateral parts of the middle vein show homogenous mesophyll (lacunary type) 

with numerous small vascular bundles, but with no arch disposition of their elements. 

Each small vascular bundle is surrounded by one-layered parenchymatic sheath.  

   
                                                         
 

   
 
 

Fig. 1. Primary root structure Fig. 2. Secondary root structure 

Fig. 3. Stem structure in the upper 

level 
Fig. 4. Xylem structure in the 

upper level of the stem 
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Fig. 9. Stem structure in the lower 

level 

Fig. 5. Stem structure in the 

middle level 
Fig. 6. Outer phloem ring and 

fibers ring 

Fig. 7. Xylem structure in the 

middle level of the stem 
Fig. 8. Parenchymatic lignified cells in 

the middle level of the stem 

Fig. 10. Stem structure in the lower 

level 

Fig. 11. Xylem vessels, xylem fibers 
and phloem ring 

Fig. 12. Medullary phloem and sieved 
tubes embedded in xylem parenchyma 
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CONCLUSIONS  

The young roots show a primary structure, while the mature roots show a 

secondary one.  

The xylem of the stem displays two regions: an inner region, formed by 

numerous vessels and parenchymatic cells of various dimensions, all of them 

bearing thickened and lignified walls, and an outer region represented by fibers 

with thickened and lignified walls.  

The phloem of the stem has two locations: clusters of sieved tubes in the 

xylem parenchyma and a ring of phloemic elements at the external part of the 

Fig. 13. Leaf structure in the upper 

level of the stem 
Fig. 14. Middle vein of leaf from 

the upper level of the stem 
 

Fig. 15. Small bundle in the 

mesophyll of the leaf from the upper 
level of the stem 

Fig. 16. Leaf structure in the 

middle level of the stem 

Fig. 17. Leaf structure in the lower 

level of the stem 
Fig. 18. Middle vein of leaf from 

the lower level of the stem 
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xylem fibers. Only in the lower part of the stem a new type of phloem appears: 

the medullar phloem, at the frontier between pith and xylemic parenchyma.  

The foliar limb shows a bifacial-izofacial structure, with normal dorsi-

ventrality, due to the normal location of the xylem and phloem in the vascular 

bundles. 
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