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Abstract The sequence of histological events occurring during in vitro development of Stevia

rebaudiana was studied. Sections and studies in two developmental stages of the culture were

made. The obtained data was compared with the observations of the normal growing plantlets.
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Introduction

Stevia rebaudiana is an herb from the Asteraceae family, indigenous from the higher

elevations of Northern Paraguay near the Brazilian borders (Soejarto et al. 1983). Due to

non-caloric sweeteners extracted from its leaves, mainly stevioside, this plant has gained

importance as a crop for the pharmaceutical and food industries.

The in vitro culture of Stevia rebaudiana make the object of some studies from the

scientific literature (Yang & Chang 1979, Drahosova et al. 1998, Nepovim & Vanek 1998,

Yang, Hsing & Chang 1981, Zbughin 1999, Cachiţa et al. 1993, Călin & Brezeanu 1997).

Histo-anatomical data concerning in vitro cultivated plants was not founded in consulted lit-

erature. The objective of this work was to notice the structural modifications occur during in

vitro culture of Stevia rebaudiana.

Material and methods

The nutrient basal medium used in all experiments consisted of the inorganic salts of

Murashige & Skoog (1962). The pH was adjusted to 5.7 prior to autoclaving at 121° С du-

ring 15 min. Plants of Stevia rebaudiana used on the experiment were kindly given by

Botanical Garden of Chişinău (Moldavia Republic) and were grown in a greenhouse of

Botanical Garden of laşi. Nodal stem segments with 2 cm were excised from these plants,

disinfected in a solution of sodium hipoclorite (1.5%) for 15 min and then rinsed for three

times with sterilized water. These nodal segments were cultivated on basal medium and after

15 days lateral buds with 3 to 4 pairs of leaves developed. When the plantlets attaint 5-7 cm

in length the vegetal material (consisting in young shoots and leaves) was collected and fixed

for anatomical studies. In the same time, the similar type of vegetal material was collected

from in vitro cultivated plants.
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The callus provided from leaves inoculated on MS medium supplemented with 2 mg/l 2-4 D

(D2) was also analyzed. The method used for obtaining permanent samples (sections) was

classical: fixed samples were sectioned along a transversal line on Minot microtome, after

a paraffin including. The obtained sections were colored either with fastgreen + saphranyne

or with red-ruthen and methyl-blue. After that, the sections were fixed in Canada balsam.

Result and discussions

The shoots regenerated on MS medium (fig. B) have a quite similar structure to that

of the plants grown in normal conditions, although certain differences may be noticed: the

epidermic cells are very small, tangentially elongated, with very thin walls - a consequence

of their growing in special conditions (in culture vials). When the cortex and the pith are com-

pletely developed, the epidermic cells remains with meristematic characters.

The cuticle's formations are hardly visible because the high value of relative humidity

in the atmosphere. However, the phenomenon does not exclusively characterize the species

subjected to analysis. Picoli et al. (2001) have already mentioned the cuticle's reduction and

the alteration of stomata's functionality. They studied the modifications induced - at epider-

mic level - at in vitro cultivated Solanum melongena plantlets. The cortex is much thinner and

shows aeriferous spaces, especially in the external region. The secretory canals are fewer in

number. The shoot of the plantlet cultivated in normal condition (fig. A) has cortex formed by

collenchymatic cells (the external part) and by chlorenchymatic cells (the internal part). In the

internal part of the cortex numerous secretory canals could be observed.

The xylem development is belated in the shoots of the in vitro (fig. E) cultivated

plantlet. The primary xylem vessels are disposed in radial rows, separated from parenchyma

cells; they are with slightly-thickened, moderately lignified walls.

The very young leaves of the plantlet cultivated in vitro have a quasi-normal structure

(both epidermis are formed of isodiametric small cells, while the mesophyll is homogenous

and compact). The similarity with the normal plant leaves is evident (fig. C, D). A lot of glan-

dular hairs in different phases of development could be observed. However, at the mature

leaf, the number of both tector and glandular hairs is visible small. This means that trichomes

have an important role in the plant adaptation of the medium. The low humidity of the air

determines massive formation of plant hairs in the normal conditions. The relative high

humidity from the culture vials inhibits the development of trichomes.

The consequence of hyperhirdy becomes visible during morphogenesis. The epider-

mis (especially the inferior one) is formed of very small cells, with walls so thin, that there is

no visible cuticle on the photonic microscope; the stomata are quite rare. The mesophyll is

non-differentiated in palisade and spongy parenchyma. It is formed of big, highly-vacuolized

cells, large aeriferous cavities as resulted not form an increase of the intercellular spaces,

but by the local disorganization of some cells (fig. F). The reduction of the palisade

parenchyma in the leaf of in vitro cultivated plantlets was point out of Donnelly & Vidaver

(1984); they observed modifications in strawberry leaves owing to the conditions from the

culture vials (high humidity, low amount of ligth). Radochova et al. (2000) noticed the reduc-

ing of the report between palisade parenchyma and spongy parenchyma because the pres-

ence of high amounts of sucrose in the culture medium. That could determine the change
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of plant metabolism from photoautotrophy to mixotrophy and, in consequence, the reduc-

tion of the tissue most involved in photosintesis.

The histogenic process starts with some callus formation from leaves cultivated on

D 2 medium (Photo 1, 2). Several prenodular structures could appear within one callus

and even separate from each other before they give rise to nodules. This activation of cell

divisions in different regions might be due to positional effects carried out by neighboring

cells. In fact, physical influences generated by neighboring cells have recently been

shown to be a valuable contributor to cell differentiation (Westhoff 1998). Each meriste-

matic nodule is formed by a central zone with small cells, with dense cytoplasm and

strong affinity for colorants. The external area consists in larger and vacuolated cells. This

nodule has not organogenetical activity.

Conclusions

Some of the histo-anatomical modifications observed are caused by the influence of

the medium from the culture vials. The structure of the young leaves of the plantlets rege-

nerated on media with different hormonal balances is similar to that of leaves of the plantlets

grown under normal conditions. On mature leaves, the vitrification signs could be observed.
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ASPECTE HISTO-ANATOMICE ALE ORGANELOR VEGETATIVE

DE STEVIA REBAUDIANA CULTIVATĂ IN VITRO

Rezumat: în această lucrare au fost investigate modificările histo-anatomice ce

apar la Stevia rebaudiana Bertoni pe parcursul cultivării in vitro. Secţiunile au fost efectuate

în două stadii de dezvoltare a culturilor. Datele obţinute au fost comparate cu cele referitoare

la structura plantulelor obţinute în condiţii normale.

Cuvinte cheie: Stevia rebaudiana, in vitro, histo-anatomie, dezvoltare
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- Transection through the stem of normal plant; fig. В - transection through the

stem of in vitro cultivated plant; fig. C, D - transections through the leaves of normal plant;

fig. E, F - transections through the leaves of in vitro cultivated plant: с - cortex, col - col-

lenchyma, ер - epidermis (I - lower, u - upper), m - mesophyll, m. v - metaxylem vessel, p

- procambium, ph - phloem, p. v - protoxylem vessel, s. h - secretory hair

Fig. A
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Transection of callus provided from leaves (D 2 medium):

I. ep - lower epidermis, m.n - meristematic nodule (x 200)

Photo 1.

Photo 2. Transection of callus provided from leaves (D 2 medium) (x 200)


