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The campus



 Maintenance, evaluation of plant genetic resources, breeding for new 

varieties with improved performance, quality and adaptability.

 Plant protection: Weed management, insect-plant-microbe interactions,

chemical ecology, integrated pest management, insecticide resistance,

invasive species

 Research on individual sectors focuses on field crops (cotton,

tobacco, wheat, rice, industrial plants etc), vegetables, aromatic and

medicinal plants along with wild and native plants of the Greek flora,

fruits and nut trees.

 Research also focuses on sustainable and precision agriculture,

integrated management, modern crop protection systems, optimal use

of inputs aiming to lower production costs and smaller environmental

footprints.

 Collection, conservation, propagation (basic or advanced in vitro,

sexual and asexual methods), valorization, cultivation and utilization of

Greek flora species (endangered, endemic etc).

Institute of Plant Breeding and Genetic Resources
Research activities







Medicinal Aromatic plants / cosmetic or perfume plants

Medicinal plants have been essential resources for human health from

ancient times to the present day.

Nowadays they play a key role due to their numerous uses in the

pharmaceutical, cosmetic, flavor and food industry.

Industrial crops

Essential Oils

Pharmaceuticals (phytotherapy, food supplements)

Cosmetics

Plant protection

Animal feeding

Chemical industry



PLANT SOURCES

WILD GROWN 

/ OR CULTIVATED PLANTS



Conservation and Sustainable Use of Medicinal and Aromatic Plants 

The market for herb products is growing rapidly, while Europe holds a dominant role
in the world trade in MAPs.

Harvesting from the wild is one of the sources of raw material.

From the 2000 species in European medicinal plant trade, at least 90% are still
wild-collected, resulting in some cases, in loss of genetic diversity, local extinctions
and habitat degradation.

About 150 species were reported to be threatened in at least one European country



Sideritis sp. –Mountain Tea

Wild grown at altitudes higher than 1000 m

Some overharvested plants in Greece

Primula veris



Main conservation strategies for MAP species 

• In situ (protection of their habitats)

• Ex situ (conservation at species and germplasm

level through field collections and gene banks)

• Introduction into cultivation

Domestication of wild medicinal plants is

necessary to allow intensive production to meet

high demand- especially in the period of global

trade, massive and expanding markets for

medicinal and herbal products

Companies involved in trade and production of

herbal remedies and other botanical products

report that 60-90% of the volume of medicinal

plants are from cultivated production



Research activities

1. Conservation and Sustainable exploitation

In situ conservation

•Data on the threatening status of Sideritis populations in the studied areas were recorded and 

evaluated.

•A protocol illustrating the basic rules for the sustainable collection (defining the time and 

frequency of harvesting, the specific parts of the plant to be collected, means used etc.) of 

Sideritis plants and germplasm from the wild has been elaborated.

Ex situ conservation 

Seeds were deposited to the Greek Gene Bank, and two accessions have been planted in ex situ 

field collection

In the frame of the “on farm conservation” small scale plantations  were established

Protocol for the Sustainable exploitation of MAPs through domestication – emphasizing on 

Sideritis case”.

Assessment of conditions for introduction into cultivation Sideritis and other MAPs

Main breeding aims and objectives

The principles for the Organic cultivation of Sideritis and other MAPs.  

SEEERAPLUS-135 MOUNTEA-CONSE Project

“Conservation and sustainable exploitation of indigenous Medicinal and 

Aromatic plants traditionally used in the SEE, WB countries. A model 

approach for Sideritis spp. (Mountain tea)”





MOUNTEA-CONSE Project

Phytochemical analysis (essential oils, phenolics, flavonoids, antioxidant

potential of the collected populations)

Nutritional value and mineral content

Assessment of genetic variability

The exchange of knowledge and know how on Sideritis conservation,

can also promote similar research conservation actions and

ethnopharmacobotanical surveys on other traditionally used MAPs in

the SEE countries.



Main principles for successful 

introduction of MAPs

•Specific ecological 

requirements

•Agrotechnological techniques

Propagation

Cultivation practices

•Selection and Breeding

Domestication
Introduction of plants into the agriculture is a time consuming process and 
presumes the knowledge on the basic production-biological information of the 
species. Introduction strategies include research on ecophysiology, genetics, 
chemical features as well as production potential of the chosen population. 



Factors affecting the Quality of 
cultivated MAPs

Propagation material 

(Germplasm, variety)

Harvesting season

Pedoclimatic conditions

Agrotechnological practices

Harvesting 

Post harvest treatments



2. Research on effective MAPs’ propagation 

methods  

Sexual (seeds)

Asexual (cuttings, roots, division), in vitro 



3. Sustainable production of Medicinal and Aromatic Plants (MAPs)

Agrotechnology:  Cultivation procedures and protocols- Organic Agricultural 

practices

Evaluation of mulching systems (organic and inorganic) in Tanacetum parthenium and Basil



Genetic diversity and metabolomic profile of cultivated S. officinalis populations

4. Screening of genetic- and chemo-variability, by using modern 

tools of genomics and metabolomics,  for breeding purposes



Genetic relationships of seven populations of 
Salvia officinalis based on ISSR markers

Qualitative and quantitative profile of phenolic compounds of 7  S. offficinalis cultivated populations



Variation of bioactive compounds in wild grown and 

cultivated populations of Hypericum perforatum

 

 

Fig. 3. Variability of hyperforin and hypericin content (mg/g dry extract) among the 

methanolic crude extracts from wild (38/15, 41/17, 43/17), cultivated (NAT, D-4) and 

commercial (COM) Hypericum herba.  



Variation  of phenolic compounds in 
cultivated Oregano, Thyme, Satureja, 

Rosemary and Lemon balm

High rosmarinic content in Greek Oregano (Origanum 
vulgare ssp. hirtum)



Selection and Breeding:
Objectives and goals in MAPs 

growth form

proportion of organs

tolerance against abiotic and biotic 
factors 

better homogeneity

biomass yield
increased level of desired compounds
decreased in toxic 



5. Selection and breeding

Improvement of Greek Oregano (Origanum vulgare ssp. hirtum)



Variation of Oregano essential oil content and its main costituents in 

wild grown oregano populations



Selected Oregano clones



Selection in Greek oregano: high 
biomass yield, essential oil and 

carvacrol

Experimental plot =

Honeycomb design



After 4 consecutive years of 
selection

1. Higher essential oil content (9-
10%)
2. Carvacrol remains high (> 80%)
3. Better homogeneity
4. High yield potential 



Improvement of Matricaria chamomilla

•Chamomile is used worldwide as a 

medicinal plant and is one of the most 

important crops for pharmaceutical and 

cosmetic properties. 

•The pharmaceutical properties are 

mainly due to chamazulene, a -

bisabolol and different flavonoids. 

•Chamomile raw material traded are 

extremely variable in quality; essential 

oil content and the main components, 

and is depended on the source of the 

plant (wild  diploid types, cultivated 

diploid or tetraploid varietes etc)

•Chamomile is a widespread species, and in Greece as well, collected mostly from 
the wild. It is cultivated in many countries, while in Greece it is nearly a new crop, 
established mainly by imported varieties. 



Chemodiversity in wild Chamomile (Matricaria chamomilla) populations

Chamomile essential oil specifications (E.U PHARMACOPOEIA)

• Bisabolol oxides (sum) > 29-81%

• Chamazulene >1% 

• a bisabolol >10%

Bisabolol oxide B
Bisabolone oxide A
A bisabolol
Chamazulene
Bisabolo oxide A
spiroethers

Variation of  the main essential oils’ constituents in  wild 
Chamomile populations



AIMS OF BREEDING WORK

 Wild populations as starting material  in breeding programs

 Greek Chamomile varieties (adjusted to official Pharmacopoeias 
specifications)



Chamomile experimental fields 
3 consecutive years 

Selection plants with desired agronomic traits, high 

yield, and high content in  chamazoulene and a-

bisabolol



7. Ex situ field collection 

Preservation in ex situ field collection and experimental fields more than 200 
accessions of different taxa of Medicinal and Aromatic Plants, native to 
Greece



1. National List of Varietes of registered Aromatic and Medicinal 

Plants (Ministerial decision 2266/2014)

Oregano, Thyme, Chamomile, Basil, Anethum

Examinations in the laboratory and in the field comprise tests for Distinctness,
Uniformity and Stability (DUSH), according to UPOV Guidelines

VARIETES

CERTIFIED GERMPLASM

2. Technical Regulation for MAPs propagation material trading 

(Government Gazette 2663/2014

It regulates the terms and requirements for trade

Phytosanitary



Good Agricultural Practices 

Within the overall context of quality assurance, the  guidelines on good 

agricultural and collection practices (GACP) for medicinal plants are primarily 

intended to provide general technical guidance on obtaining medicinal plant 

materials of good quality for the sustainable production of herbal products 

classified as medicines. (WHO)

They apply to the cultivation and collection of medicinal plants, including certain 

post-harvest operations. Quality control measures are also described (from the 

primary producers to traders).

ORGANIC CERTIFICATION 

CERTIFICATION OF MAPs

complicated

Different end users (Food, medicines, cosmetics, flavours etc) –

specific  quality specifications  



The EU does not have a centralised authorisation procedure for the use of 

botanicals and derived preparations in food. Nonetheless, the use of botanicals 

and derived preparations in food has to comply with the general requirements 

set out in Regulation (EC) No 178/2002, which lays down the general principles 

and requirements of food law in the EU. 

The EFSA documents  for safety assessment of botanicals and botanical 
preparations intended for use as ingredients in food supplements (EFSA, 2009)

The Scientific Committee of EFSA published  the Compendium of Botanicals 
reported to contain naturally occurring substances of possible concern for 

human health when used in food and food supplements.(EFSA 2012)

Some botanicals are considered as traditional herbal medicinal plants and are used both in 

medicinal products and in food supplements. The European Medicines Agency (EMA) is 

responsible for assessing both the safety and efficacy of herbal preparations when used 

as medicines.

Guideline on specifications: test procedures and acceptance criteria for herbal 

substances, herbal preparations and herbal medicinal products /traditional herbal 

medicinal products 31 March 2011 EMA/CPMP/QWP/2820/00 Rev. 2 (Committee on Herbal 

Medicinal Products  (CHMP)  



Quality control:

Identity of plant material /part of plant used /origin / wild grown or 

cultivated 

Processing /Extraction/ conditions/ solvents etc

Standardization (EU Pharmacopoeia criteria)

Specifications

Nutritional ingredients

Health ingredients

Groups of ingredients

Limits or absence of undesirable or toxic substances (residues, 

pesticides, heavy metals, mycotoxins etc)   



Thank you for your attention!


