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Abstract: This paper presents data on the current state of the collection of medicinal plants 
from Botanical Garden (Institut) of ASM, as well as the dynamics of taxa increase over 
the last decade, ways to raise and maintain the gene pool. The stages of biomorphological 
and phytochemical studies, the development and optimization of ecological cultivation 
technology, selection of forms valuable for breeding research were featured. Data on ex-
situ cultivation and research in various aspects of medicinal species with different rarity 
status, determining the optimal strategy for preservation perspectives are presented. The 
development of further goals including initiation of education programs in the collection 
is outlined. 
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Introduction 
Among the many functions that must be met by a botanical garden there are the 

organization, development and continuous enrichment of various plant collections. A 
special place in botanical gardens is occupied by collections of medicinal plants. 

Currently, in more than 480 botanical gardens worldwide are recorded 
collections of medicinal plants (Hawkins, 2008). The existence of these sectors in the 
botanical gardens is necessary, firstly, because of great scientific and economic 
importance of many medicinal plants, but also because every botanical garden always 
hosted such sectors as one of their primary tasks. In fact, the first botanical gardens 
were founded by the ancient Greek physicians that argued their existence through 
practical value they had, as primarily to be medicinal plant gardens. 

Necessity of a medicinal plant sector derives from special interest nowadays in 
the world for natural medicine. This can have negative consequences for the survival of 
plant species of wild flora. Thus, cultivation of some native medicinal plants, 
knowledge of appropriate culture technique, studying their biological features, can help 
save and preserve many species of medicinal plants. In this viewpoint, the development 
of medicinal plant collections, their enlargement and enrichment lies in the mission of 
botanical gardens in order to ex-situ preservation of rare medicinal plants. 

The Collection of medicinal plants of the Botanical Garden in Chisinau, with a 
long and rich history (Florea 1987, Bodrug 1993) in the last decade has seen a real 
activation. Since 2001 it became a key component of the Medicinal and Aromatic Plant 
Exhibition. The major activities in this sector are focused on continuous accumulation 
and maintenance of genetic resources of medicinal plants, plant biology research, 
ontogenetic features, obtaining scientific outcome and practical requirements for 
introduction into the culture, as well as setting the optimal strategy for their protection. 
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Material and methods 
The research was carried out during the years 2002-2012. As the base of this 

study, the collection of medicinal plants from the Botanical Garden (I) of ASM has 
served. The collection is divided into 12 rows of 10 plots each. Taxa are distributed in 
plots based on taxonomic criterion. Studies for new plant species acclimatization were 
carried out in the Experimental subdivision of the collection. The genetic resource 
mobilization of medicinal plants was achieved through international exchange of seeds 
(Delectus Seminum) and by collecting seeds and plant material from the wild 
(indigenous) flora during expeditions. Phenologic observations and biometric 
measurements were performed annually during the entire vegetation period according to 
widely used methodological guidelines (Dospehov 1973, Bylov 1975). Nomenclature 
used is in line with the contemporary floristic works (Tutin et al. 1964-1980, Ciocârlan 
2009, Negru 2007). 
 

Results and discussion 
Collection of medicinal plants became a part of the Medicinal and Aromatic 

plants Exhibition since 2001, located in the immediate vicinity of Ornamental plant 
Sector. At the beginning the collection included 92 species, forms and varieties. During 
the last decade the collection gradually enhances reaching now 320 taxa incorporated in 
62 families and 195 genera. Thus, in the period 2002-2012 through the international 
exchange of seeds the number of plants boosted with 106 taxa. At the same time more 
than 100 spontaneous species valuable in terms of their therapeutic and scientific value 
were added to the collection. The most representative families are: Lamiaceae (with 96 
taxa), Asteraceae (42), Rosaceae (18), Apiaceae (15), Ranunculaceae (10), 
Polygonaceae (7). Follow Brassicaceae and Scrophulariaceae families with 6 species, 
and families Solanaceae, Verbenaceae, Boraginaceae and Malvaceae are represented in 
the collection by 5 taxa each. The most frequent genera are: Salvia L. (with 13 species), 
Satureja L. (7), Mentha L. (7), Thymus L. (6), Digitalis L. (4), Echinacea Moench (4) 
and Astragalus L. (with 4 species). Of the total number of plants the herbaceous 
perennial plants prevail, annual species accounting for only 12%. 

The collection contains plants used, both in traditional and modern medicine in 
the treatment of various diseases of the human body: 

- medicinal plants used to treat cardiovascular diseases (Astragalus dasyanthus 
Pall., Digitalis lanata Ehrh., D. purpurea L., Adonis vernalis L., Convallaria majalis L., 
Vinca minor L. Leonurus cardiaca L., L. sibiricus L.); plants with haemorrhagic effect 
(Polemonium caeruleum L., Hypericum perforatum L., Achillea millefolium L., 
Potentilla recta L., Urtica dioica L., Rumex confertus Willd.). 

- plants with expectorant, antiasmatic and emollient effects, used to treat 
respiratory ailments (Hyssopus officinalis L., Pulmonaria officinalis L., Inula 
helenium L., Viola tricolor L., Primula veris L., Marrubium vulgare L., Pimpinella 
saxifraga L., Saponaria officinalis L., Ocimum basilicum L., Thymus vulgaris L., 
Borago officinalis L.); 

- plants used to treat digestive diseases (Matricaria chamomilla L., Althaea 
officinalis L., Melissa officinalis L., Mentha piperita L., Calendula officinalis L., Linum 
usitatissimum L., Chelidonium majus L. (vermifuge); 
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- plants used in the treatment of urinary disorders (Cnicus benedictus L., Ononis 
spinosa L., Ocimum basilicum L:, Lamium album L., Potentilla anserina L., Lavandula 
angustifolia Mill., Solidago virgaurea L., Agrimonia eupatoria L. Epilobium 
parviflorum Schreb., Alchemilla vulgaris L., Primula veris L.); 

- plants used in the treatment of liver and biliary diseases (Silybum marianum 
(L.) Gaertn., Cynara scolymus L., Helychrisum arenarium (Roth.) G. Don, Berberis 
vulgaris L., Taraxacum officinale Web., Calendula officinalis L., Cichorium intybus L., 
Centaurea cyanus L., Scutellaria baicalensis L.); 

- plants used in skin disorders (Arctium lappa L., Symphytum officinale L., 
Achillea millefolium L., Hippophae rhamnoides L., Hypericum perforatum L., Rubus 
fruticosus L., Teucrium montanum L., Chelidonium majus L., Ricinus communis L.); 

- plants used in the treatment of rheumatic pain (Centaurea cyanus L., Clematis 
vitalba L. Physalis alkekengi L., Urtica dioica L., Sinapis alba L.). 

The adaptogens group of plants is represented by: Aralia mandshurica Rupr. et 
Maxim., Eleuterococcus senticosus (Rupr. et Maxim.) Maxim., Schisandra chinensis 
(Turcz.) Baill., Securinega suffruticosa (Pall.) Rehd., Ocimum sanctum L. 

On a small area within the collection are grown tinctorial species (Coreopsis 
tinctoria L., Genista tinctoria L., Phytolacca americana L. Rivina tinctoria Ham. ex G. 
Don, Rubia tinctorum L., Indigofera gerardiana (Wall.) Baker). 

The toxic plants: Atropa belladonna L., Scopolia carniolica L., Digitalis 
purpurea L., Asarum europaeum L., Ruta montana L., Helleborus foetidus L., Ricinus 
communis L., Bryonia alba L. occupy an outermost position in the collection and are 
accompanied by informative labels. 

The number of medicinal shrubs in the collection is in continuous growth: Vitex 
agnus-castus L., V. cannabifolia Siebold. еt Zucc., V. negundo L. Viburnum opulus L., 
Chaenomeles japonica Thumb., Crataegus monogyna Jacq., Hippophae rhamnoides L., 
Berberis vulgaris L., Pentaphylloides fruticosa (L.) O. Schwarz. Among the climbing 
species meet: Actinidia kolomicta (Maxim.) Maxim., Humulus lupulus L., Dioscorea 
nipponica Makino, Clematis vitalba L. 

The entire gene pool of the plant Collection serves primarily as a basis for 
introduction and breeding research to improve assortment of medicinal plants used in 
the national economy. Growing plants under controlled conditions allows undertaking a 
complex research, which helps to highlight their multiple features, which then become 
useful in their introduction into the culture. The research regarding plant biology 
features, ontogenetic cycle, growth and development during the vegetative period in 
new conditions, etc. is very important. Thus, in recent years the research on 
biomorphological and ontogenetic peculiarities of the species of the genera: Satureja L., 
Pentaphylloides Hill, Origanum L., Ajuga L. Salvia L., Agastache Clayt et Gronov., 
Nepeta L. and Thymus L. have been conducted. 

The comprehensive biological and phytochemical studies to 6 species of the 
genus: Origanum L. (Origanum vulgare L., O. onites L., O. hirtum Link, O. 
kopetdaghense Boriss., O. prismaticum L., O. creticum L .) grown in herb collection 
were undertaken. Investigated species are important sources of essential oils, containing 
increased amounts of thymol and carvacrol, requested these days in the medication and 
food industry (Ciocârlan et al. 2007). 
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Six species of the genus Satureja L. (Satureja montana L., S. kitaibelii Wierzb., 
S. parnassica Heldr. et. Sart ex. Boiss., S. thymbra L., S. subspicata Bartl. ex. Vis., S. 
calamintha (L.) Scheele) were included in the research agenda. The investigation results 
showed that the species S. montana, S. kitaibelii and S. parnassica are aromatic and 
medicinal plants with promising therapeutic effect which grow and develop normally in 
the climatic conditions of Republic of Moldova, completing the entire ontogenetic cycle 
(Ciocârlan N. 2009). Results analysis regarding the content and chemical composition 
of essential oils, argues also, of important therapeutic value of these plants. High 
content of carvacrol registered in S. montana and S. parnassica attribute to the plants 
antimicrobial, antimycotic and antifungal qualities, representing an important source of 
raw materials for the pharmaceutical industry.  

The research program also included the advanced studies of introduction in 
culture of species Pentaphylloides fruticosa (curilian tea), which is one of the most 
regarded medicinal plants nowadays. The immunostimulating effect of this plant 
competes with Siberian ginseng (Eleuterococcus senticosus). Field research on P. 
fruticosa has shown that it is well naturalized in our conditions, as manifested the entire 
ontogenetic cycle. The plant looks very decorative, being used widely in landscape 
architecture. 

A number of new species included in the collection in the last three years 
(Leonotis nepetifolia L. Leonurus sibiricus L., L. japonicus Houtte., Basella alba L., B. 
rubra L., Lycium chinense L., Lavatera arborea L., Salvia verbascifolia Bieb., S. 
canariensis L., S. kopetdaghensis Kudr., Trollius altaicus C.A. Mey., Prasium majus L., 
Pimpinella rhodantha Boiss., Clitoria ternatea L., Eclipta prostrata L., Sphacele 
salviae (Lindl.) Briq., Hypericum pulchrum L., Mentha gattefossei Maire, Lantana 
viburnoides (Forssk.) Vahl., Mosla japonica (Oliv.) Maxim.) underwent first 
introduction and acclimatization research in the conditions of botanical garden 
(Ciocârlan 2012). 

Another research direction is the development and optimization technologies in 
viewpoint of organic growing. The activities aimed at developing methods of 
propagation and primary elements of cultivation in following species: Satureja 
montana, Agastache rugosa L., Nepeta cataria L., N. camphorata Boiss. et Heldr., 
Origanum laevigatum Boiss., Pentaphylloides fruticosa, Salvia tesquicola Klok. et 
Pobed., Digitalis ferruginea L., Helichrysum italicum (Roth.) G. Don, Teucrium flavum 
L., Lavandula multifida L. etc. Annually we obtain seedlings and seeds that provide 
those interested in creating plantations of medicinal plants. 

Since 2005 investigations have been undertaken in order to identify, research and 
conservation measures of medicinal plants with different category of rarity. There are 
32 rare or endangered species in the collection, among them 15 species (Hepatica 
nobilis Mill., Jurinea stoechadifolia (Bieb.) DC., Crambe tataria Sebeok, Convolvulus 
cantabrica L., C. lineatus L., Astragalus dasyanthus Pall., Sempervivum ruthenicum 
Schnittsp. et. C.B. Lehm., Digitalis lanata Ehrh., Scopolia carniolica Jacq., Galanthus 
elwesii Hook. fil., G. nivalis L., G. plicatus Bieb., Sternbergia colchiciflora Waldst. et 
Kit., Colchicum fominii Bordz., Ephedra distachya L.) are included in the 2nd edition of 
the Red Book of Republic of Moldova (The Red Book ... 2001). 

Some of them, important from a therapeutic point of view became research 
subjects under various aspects: determining the coefficient of seed germination in 
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species of Astragalus dasyanthus; establishing the optimal propagating methods in 
species Digitalis lanata, Hepatica nobilis, Scopolia carniolica, Primula veris and 
Genista tinctoria. For the ex-situ cultivation the sectors were selected with conditions 
similar to those in nature and created experimental fields in several options. Studied 
species in culture conditions undergo a complete ontogenetic cycle, which demonstrates 
their ecological plasticity, high adaptive potential and ex-situ conservation perspective 
of these plants (Ciocârlan 2011). Research program aimed at further identifying and 
studying other rare medicinal plants in danger of extinction in order to learn the 
multiplication features, their conservation status and reintroduction in natural 
ecosystems. 

Collection of medicinal plants is a laboratory in the open for pharmacist students 
who are doing their land practice at disciplines “Pharmaceutical botany” and 
“Pharmacognosy”. Collection serve as base material for license papers, material for 
herbarium making, as well as samples for phytochemical research. Annually the 
thematic trips take place, for students, specialists and for those who are eager to know 
the medicinal plants. 

In the future we intend: 
• to continue and enhance research centered on biology of medicinal 

plants, especially those of spontaneous flora, their conservation in-situ 
and ex-situ, multiplication and reintroduction into natural habitats; 

• create a scientific database of the collection for its efficient monitoring; 
• dissemination activities occurring in the collection through text and 

color images leaflets about medicinal plants, photos, information and 
educational stands that are currently missing; 

• intensification and diversification of education activities by initiating 
educational programs in the collection. 

 
Conclusions 
1. Currently, the collection of medicinal plants totals 320 taxa, belonging to the 

62 families and 195 genera. In the period 2002-2012 by means of international seed 
exchange the collection was filled with 106 taxa and over 100 species were brought 
from the wild local flora. 

2. During the last decade the comprehensive biological and phytochemical results 
have been obtained on species of the following genera: Satureja L., Pentaphylloides 
Hill, Origanum L., Ajuga L. Salvia L., Agastache Clayt et Gronov., Nepeta L. in order 
to their introduction in crop growing. 

3. The study results aimed at developing methods of propagation and ecological 
optimization of agro-technologies of Satureja montana L., Agastache rugosa L., Nepeta 
cataria L., N. camphorata Boiss. et Heldr., Origanum laevigatum Boiss., 
Pentaphylloides fruticosa (L.) O.Schwarz. were obtained. 

4. Investigations have been initiated in order to identify, research and 
conservation measures of medicinal plants with different category of rarity and their re-
introduction into natural ecosystems. There are 32 rare or endangered species in the 
collection, among them 15 species are included in the 2nd edition of the Red Book of 
Republic of Moldova. 
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