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INTRODUCTION 

 
By means of in vitro cultures one can put into 

practice the following aspects: plant breeding 
(micropropagation or microbreeding), creating new 
geneotypes (speculating genetic variability or using 
mutagene agents or somatic hybridizations), 
providing pathogen-free plants using meristematic 
cultures, obtaining haploids, selecting and cultivating 
some cell lines capable to synthesize secondary 
metabolites, preserving the gene pool [1, 7, 10, 11, 
12].  

An extremely important field of plant 
biotechnologies is represented by cell, tissue and 

organ cultures. Very diverse species from the 
taxonomical view point were cultured in vitro under 
perfect aseptic conditions. Fragments of these plants 
were cultivated on complex nutritive medium 
variants, some of them supplemented with growth 
regulators.  

Depending on the explant type and culture 
conditions, the cells either differentiate, or resume 
their stage of young embryogenetic non-
differentiated cells. In the first case, there are started 
tisue and organ cultures (anthers, roots, floral buds 
etc.), and in the second case callus cultures and cell 
suspension cultures are initiated. 

 
Sistematic classification and phyto-pharmaceutical importance of the species Rhodiola rosea L. (Photo 1) 

 
Regnum: Plantae 
Phyllum: Magnoliophyta 
Class: Magnoliopsida 
Order: Rosales 
Family: Crassulaceae 
Genre: Rhodiola 
Species: Rhodiola rosea 
Subspecies: R. rosea, ssp. atropurpurea 
                  R. rosea, ssp. borealis 
                  R. rosea, ssp. elongata 
                  R. rosea, ssp. integrifolia 
                  R. rosea, ssp. krivochizhinii 
                  R. rosea, ssp. neomexicana 
                  R. rosea, ssp. polygama 
                  R. rosea, ssp. roanensis 
                  R. rosea, ssp. sachalinensis 
                  R. rosea, ssp. tachiri 
Varieties: 
                  R. rosea, var. alaskana 
                  R. rosea, var. alpina 
                  R. rosea, var. integrifolia 
                  R. rosea, var. scopolii 
                  R. rosea, var. subalpina 
Formes:    R. rosea, f. purpurascens 

 
 

Photo 1. Rhodiola rosea L. collected from 
the Călimani mountains (original) 
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Rhodiola species are well-known and used by 
the traditional Tibetan medecine for over 1000 years. 
LINNÉ stated (in his works from 1748 and 1749) that 
R. rosea is used as an astringent and also to cure 
hernia, leuchorrea, hysteria and head aches. 
According to the data provided by, Galambosi [9], 
the plant is known and used in the various regions of 
its spreading area, to improve physical endurance, 
work productivity, longevity, resistance to altitude 
sickness, to remove fatigue, treat depression, anemia, 
impotence, infections, gastro-intestinal and nervous 
system disorders etc.  

The benefits of this plant in the treatment of 
pain (including head aches), scurvy, hemorrhoids, as 
a stimulant and anti-inflammatory were described in 
Germany.  

In Middle Asia, the tea of R. rosea is the most 
efficient remedy to fight cold and influenza during 
very harsh winters characteristic to this region. In 
Mongolia it is recommended to fight cancer and 
tuberculosis [25]. 

 
MATERIAL AND METHODS 

 
The vegetal material used in the anatomical, 

morpho-physiological and biochemical tests in 
Rhodiola rosea L. originated in the Ceahlău 
mountains and it was represented by plants in various 
stages of development. The vegetal material provided 
in vitro came from the Genetics Laboratory of the 
University „Vasile Alecsandri” of Bacău and was 
represented by neoplantlets grown on several variants 
of culture medium [10, 11, 12, 14, 22].  

The in vitro neoplantlets were obtained 
starting from shoot tips and uninodal fragments, 
following the classic methods described by the 
references in this fields.In order to evince the histo-
anatomical structure, cross sections were effected 
through the root, rhizome/tuber, stem and leaves, 
using the botanical scalpel, elder pith and hand 
microtome. The used methods are the classic ones, 
according to the references, and may be studied 
thoroughly during the present scientific paper [6, 19, 
20, 21, 23].  
 

RESULTS AND DISCUSSIONS 
 

In view of evincing the histo-anatomical 
structure of Rhodiola rosea L., cross sections were 
effected through roots, rhizomes, stems and leaves. 
The central cylinder from the root is compact and 
displays a much smaller number of wood vessels in 
the in vitro provided plants than in the plants from 
Ceahlău mountains, although the plants were almost 
of the same age (Photo 2 and 3).  

The explanation is that the culture medium is 
deprived of its essential elements after some time in 
the case of in vitro plants, which leads to the cease of 
plant growth and development.  

The stem cortex (the cortical parenchyma) 
displays a number of 9-11 layers of roundish cells, 
with thin cellulosic walls, at the plants harvested 
from Ceahlău mountains; in case of the in vitro 
provided plants, the number of layers is reduced to 6-
9; the under-epidermic cells (the first layer) display 
thicker walls than those from the inner layers (Photo 
4 and 5). 

The leaf. It was ascertained that there are 
several morphological differences concerning the leaf 
– the photoassimilative organ: at the mature plants 
harvested from Ceahlău, the leaves are fleshy, 
densely arranged, sessile, oblongue-ovate, with 
pointed tips, with a length of 3-5 cm; for the in vitro - 
provided neoplantlets, the leaves are petiolated, with 
roundish tips (Photo 6 and 7).  

 

 
 

Photo 2. Cross section through the root of  Rhodiola 
rosea L. - plants harvested from conventional 

cultures – detail of the central cylinder 
 

 
 

Photo 3. Cross section through the root of  Rhodiola 
rosea L. – plants cultivated in vitro - detail of the 

central cylinder 
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Photo 4. Cross section through the inferior third of 
the Rhodiola rosea L. stem – plants from their 

natural environment – detail of the epidermis and 
cortex 

 

 
 

Photo 5. Cross section through the inferior third of 
the Rhodiola rosea L. stem – plants from their 

natural environment – detail of the vascular system 
 

 
 

Photo 6. Morphologic aspect of the Rhodiola rosea 
L. leaf - plants from their natural environment 

 

 
 

Photo 7. Morphologic aspect of the Rhodiola rosea 
L. leaf - plants provided in vitro 

 
CONCLUSIONS 

 
Our investigations regarding the morphogenetic 
response of the studied species (Rhodiola rosea L.), 
aiming the elaboration of a micropropagation 
protocol, the disclosure of its anatomical structure, 
and of other morpho-physiological and biochemical 
features, led to the following more important 
conclusions: 

 The R. rosea explants' in vitro growth is slow, 
allowing their maintenance in the same culture 
vial for a long time (even up to one year) with no 
defacement of the biological material, an 
important aspect for preserving the cultures in 
this growth and cultivation system. 

 The best medium variants in the 
micropropagation of the R. rosea species were: 
Kin+2.4-D, BAP+IAA, BAP+IBA, hormone-
free MS, and Kin + NAA, Zt + IAA, NAA, as 
well.  

 The acclimatization of the in vitro - provided 
neoplantlets to the ex vitro environment was 
easily accomplished, in a hydroponic system, in 
about 7 days, without any significant loss of 
biological material. There was not any loss of in 
vitro regenerants at the transfer moment into soil 
pots. 

 For the species R. rosea, the histo-anatomical 
structure displays only quantitative differences 
(and not qualitative ones). At the root, stem, and 
leaf level, the vascular system is more developed 
(there are numerous wood vessels) in the plants 
harvested from their natural habitat, compared to 
the ones provided in vitro. 

 There are some morphological differences 
within the leaves of Rhodiola rosea L.: the 
mature plants harvested from  Ceahlău displayed 
fleshy leaves, densely arranged, sessile, 
elongated-ovate, pointed, with a 3-5 cm length; 
for the in vitro neoplantlets, the leaves have a 
roundish tip and petiole.  
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 The mechanical tissue from stem and leaves is 
less developed or even absent in the in vitro 
plantlets, compared to the conventional cultures 
plants. At the same time, the xylemic-phloemic 
conductive fascicles are more developed in the 
plants from conventional cultures than in the 
plants grown in vitro. 

 In case of the Rhodiola rosea species, it was 
ascertained that some regenerants’ age between 
100 and 360 days, interval in which they lived 
and fed with the ingredients from the nutritive 
medium from the culture vials, without any sign 
of senescence or degenerescence.  
 

ABSTRACT 
 

Rhodiola species are well-known and used by 
the traditional Tibetan medicine for over 1000 years 
[9]. LINNÉ stated (in his works from 1748 and 1749) 
that R. rosea is used as an astringent and also to cure 
hernia, leuchorrea, hysteria and head aches [12]. 

Rhodiola rosea L. was thoroughly studied 
from the pharmaceutical viewpoint, though the histo-
anatomical research is scarce. This is the reason for 
the species was not included in the histo-anatomical 
treaties or specialty papers. 

In view of evincing the histo-anatomical 
structure of Rhodiola rosea L., cross sections were 
effected through roots, rhizomes, stems and leaves. 
The comparative research was effected on plants in 
their native habitat (Ceahlău mountains), and on 
plantlets provided in vitro.  

The Rhodiola rosea L. plants regenerated in 
vitro displayed, after acclimatization and cultivation 
in their native environment, an anatomical structure 
similar to the plants from spontaneous flora, their 
physiological activity being normal [2, 3, 4, 18]. 
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