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Introduction
Under the conditions of global climate change, dramatic degradation of natural 

resources, growth of human population on the Earth, food shortage and maldistribu-
tion of food, the role of crop wild relatives (CWR) as one of stabilizing factors of 
civilization development significantly increases [19, 3, 5]. CWR of natural flora have 
the wide spectrum of valuable traits and properties – resistance to draught and limiting 
temperatures, diseases and pests, increased content of bioactive substances and main 
nutrituents. Gene pool of these species created during evolution is a valuable source 
material and is used in various agricultural crop plant breeding [6, 4, 14, 10, 16, 12, 13, 
15, 9 et.al.]. Along with cultivated species CWR form a part of plant genetic resources, 
the diversity of which determines national food security. This fact promotes increase of 
interest to this component of agrobiodiversity, deepening of studies on various aspects 
of their evaluation, conservation and use [19].

Laboratory of plant genetic resources of the Institute of Genetics, Physiology and 
Plant Protection of the Academy of Sciences of Moldova conducts complex studies on 
inventory, collection, investigation and conservation of genetic resources of crop plants 
and their wild relatives. Special attention is paid to investigation of natural populations 
of CWR, search for the germplasm possessing useful properties. Among CWR of fruit 
crops growing in forest ecosystems of Moldova, an important role belongs to hazelnut 
(Corylus avellana L.) and cornelian cherry (Cornus mas L.). 

In situ conservation of hazelnut biodiversity represents a challenging issue of high 
priority in the context of current trend of reduction of areas of pure hazelwoods and de-
creased presence of this culture in many forest types. On the other hand, share of wild 
fruit tree-shrub cultures including cornelian cherry increases among the main species 
used for restoration of forests. For this purpose, for example, more than 2 million seed-
lings and young plants of cornelian cherry from the material grown in forest tree nurs-
eries in 2002-2008 were planted. This species is of exceptional interest not only due to 
its role in forest conservancy but also as a fruit and medicine culture [21, 11, 8].

Purpose of investigations was to identify current status of growth and ex situ con-
servation of populations of abovementioned species in different soil-climatic zones of 
the Republic of Moldova.

Materials and methods
Investigations were conducted in 2007-2014 years in all ecological zones of the 

republic.  Inventorying of cornelian cherry and hazelnut populations was performed in 
forest ecosystems of more than 30 forest stations and protected natural areas. Position-
ing of trees was performed using Garmin eTrex H – a GPS navigation device. Also 
some morphobiological characteristics of studied objects were determined – height of 
trees, tree stem diameter, fructification pattern, phenotypic manifestation of their resist-
ance to environmental stresses, including premature drying. 

Results and discussion
Cornelian cherry and hazelnut are important components of forest ecosystems of 

many countries. Natural habitat area of Corylus avellana is rather extensive - from 
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Mediterranean seaboard of the North Africa to Great Britain and Scandinavian Penin-
sula, and in the East – to the Ural, Caucasus Mountains, Iran and Lebanon (Thompson 
et al., 1996). Cultivated form of hazelnut (filbert) is a valuable crop that ranks sixth in 
production volume among other species of nut plants [2]. In Cornus L. genus, which in-
cludes about 60 species, the most economically valuable is C.mas, occurring in the wild 
form in the Central and South-Eastern Europe and also in the South-Western Asia. In 
mountainous areas it grows at a height of up to 1400 m above the sea level [11]. Forest 
forms of cornelian cherry differ from cultivated ones in that they have irregular fruiting 
and lower quality of fruits. In many European countries interest to this crop is growing, 
high-productive varieties have been created and industrial plantations are exploited.

In the territory of Moldova, cornalian cherry and hazelnut occur in all natural 
zones, more frequently in Codri, Priprutie, in Transnistrian and Tigech highlands, less 
frequently in southern and northern regions [23, 24, 7, 1]. In the central zone of the Re-
public the largest forest areas are concentrated (48%). Dominating species here include 
beech (Fagus sylvatica), durmast oak (Quercus petraea) and common oak (Quercus 
robur). Among various forest types we should note the beech oak-forests in combina-
tion with Carpinus betulus, Fraxinus excelsior, Tilia tomentosa and Acer platanoides, 
and also common and durmast oak forests with hornbeam, mono-dominant durmast 
oak forests and etc. Hazelnut and cornelian cherry grow in the undergrowth of said 
associations along with hawthorn, dogwood, spindle tree, blackthorn, smoke-tree and 
other species, forming sometimes brushwood of various densities.

It was noted that land topography and vegetation conditions influence on the growth, 
functional state and fructification of populations of Corylus avellana and Cornus mas, 
their resistance to drought and other unfavorable environmental conditions. Plants 
growing in forest stations located in Edineţi, Soroca, Nisporeni, Straşeni, Calaraşi and 
some other forest stations were in the best state among natural populations of hazel-
nut. Biometric measurements of plants were made and showed that height of cornelian 
cherry bushes varied within 2-7 m, and tree stem diameter was 3-20 cm. Diversity was 
noted with regard to shape and size of fruits and their taste qualities. Hazelnut bushes 
were as high as 4-7 m, sometimes up to 10 m, and had 2-5 main stems 2-16 cm in diam-
eter. Some results of positioning of populations of these species and plant morphologi-
cal data are given in the table 1.

Particular attention should be paid to the issue of intraspecific diversity of cornelian 
cherry and hazelnut in their natural habitats when determining the degree of genetic 
erosion under the conditions of dramatic fragmentation and significant anthropogen-
ic pressure on forestlands, characteristic for the Republic of Moldova. On the other 
hand, survey of mono-dominant and mixed artificial plantations of hazelnut and cor-
nelian cherry in different forest stations (Vadul lui Vodă, Susleni, Anenii Noi, Sîngerei, 
Chișcăreni, Bobeica, Căzănești and etc.) revealed their ineffective use (solely for fruit 
harvesting) and the absence of any management. However it should also be noted that 
these sites are ideal “natural laboratories” where valuable genotypes can be found and 
selected for their reproduction and introduction in the forestry. Selected forms could 
become valuable sources for traits important for breeding of new productive cultivars 
and hybrids resistant to environmental stresses.

An important component in the system of conservation of hazelnut and cornelian 
cherry biodiversity is their conservation in ex situ collections in the field gene banks 
and also using in vitro technologies. Thus it is possible not only to increase safety of 
conservation of accessions and to better safeguard them against the influence of unfa-
vorable environmental factors, but also to carry out more effectively the research works 
on study of genetic diversity of populations, identification, evaluation and introduction 
of valuable genotypes in production. Table 2 shows data on the main collections of 
Corylus, held by some research institutions worldwide.  

(GF-1, GF-2, GF-3, L-4, L-5, L-6, 4-28). The highest yield of kernels was observed 
in cultivars Panakhesskiy (51,5%), Cherkesskiy-2 (51,2%) and Ata-Baba (50%). 
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Table 1. Some geographical areas of distribution of Corylus avellana  and Cornus mas in 
the forest stations of the National Forestry of Moldova 

Forest Stations Evaluation 
date D H N

Positioning
North East

Corylus avellana L.
N.A.Codrii 10.07.08 5 4 1 47°06'42" 28°21'66"
Ocnița 24.08.07 3-5 4 2 48°26'48" 27°35'89"
Chişcăreni 26.06.12 5-9 5-10 P 47°32'20" 28°00'62"
Mândrești 26.08.08 3 3 1 47°28’80" 28°16'78"
NR Plaiul Fagului 28.10.09 1-15 6-8 10 47°17’76" 28°02'90"
NR Plaiul Fagului 30.09.14 7-13 8-15 11 47°07'01" 27°56'33"
Bobeica 27.09.11 3-7 3-4 P 46°55'96" 28°33'70"
Sângerei 27.06.12 5-12 6-8 P 47°34'71" 28°17'97"
Scoreni 28.08.08 2-4 2-3 20 47°05'49" 28°33'74"
Telenești 26.08.08 4-9 4-5 P 47°29’34" 28°23’34"
Telenești 26.08.08 2-8 3-4 12 47°29’24" 28°29’32"
Căpriana 29.08.08 2 3 3 47°07’84" 28°28’72"
Strășeni 05.08.11 10-12 5 1 47°05’75" 28°33’86"
Cimişlia 15.08.13 5-8 3-4 P 46°30’48" 28°45’28"
Сălărași 29.05.09 3 7 1 47°12’85" 28°18’21"
Сălărași 29.05.09 12-14 8 2 47°12’88" 28°18’20 "
Băiuș 29.07.13 8-12 6-8 P 46°29’91" 28°2"8’35"
Cornus mas L.
Nisporeni 30.0911 6 6 1 47°00’16" 28°14’74"
Hîrbovăț 28.05.09 3 3-4 13 46°51’97" 29°23’86"
Hîrbovăț 28.05.09 1,5=3 2-3 21 46°51’97" 29°23’81"
NPA Selişte-Leu 07.11.14 4-6 4 1 47°06’36” 8°05’27”
Sângerei 27.06.12 5-7 4 P 47°36’05" 28°08’57"
Sângerei 27.06.12 3-5 4-4,5 P 47°37’43" 28°09’17"
Criuleni 04.08.11 3-6 4 P 47°16’48" 29°07’06"
Telenești 26.08.08 5 6 38 47°27’91" 28°29’47"
Măndrești 26.08.08 3 3 6 47°28’40" 28°15’68"
Cociulia 25.09.13 3 5 1 46°17’60" 28°22’17"
Ocnița 24.08.07 3-6 3-4 2 48°26’47" 27°35’86"
Căpriana 29.08.08 10 2 1 47°07'89" 28°28'77"
NR Pădurea Domnească 07.10.14 6-10 4 2 47°36'43" 27°23'69"
NR Pădurea Domnească 07.10.14 3-5 5 1 47°35'47" 27°25'75"
Bobeica 27.09.11 12-20 6-10 11 46°55'45" 28°33'85"
Chişcăreni 26.06.12 4-6 3-4 P 47°31'92" 27°59'09"
Strășeni 28.08.08 6,5 5 1 47°06'60" 28°34'58"
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Strășeni 05.08.11 22 9 1 47°05' 96" 28°00' 60"
NPA Sărata Galbenă 16.10.14 2-7 4 2 46°42'85" 28°24'64"
Calarasi 29.05.09 4 3 1 47°12'88" 28°18'19"
NR Plaiul Fagului 30.09.14 5-10 4-6 3 47°18'85" 28°05'64"
Zloți 16.08.13 6-8 5 1 46°41'19" 28°54'69"

D – tree stem diameter, cm;  H – plant height, m; N – number of plants, pcs.; P - plantation; NR- natural rezervation; 
NPA - natural protected area

Table 2. World’s germplasm collections of Corylus [17]
Crop

Grouping
Genus Genebank Accessions Type of accession (%)

Nuts,Fruits
and Berries

Inscode Acronym No. % WS LR BL AC OT

Hazel Corylus USA026 COR 837 28 13 13 25 48 1
Hazel Corylus TUR00! AARI 413 14 100
Hazel Corylus UKR046 KPS 188 6 1 99
Hazel Corylus AZE009 HSCRI 169 6 32 22 46
Hazel Corylus ESP014 IRTAMB 120 4 6 94
Hazel Corylus UZB031 UzRIH-

VWM
118 4 100

Hazel Corylus Others 
(53)

1153 38 3 9 13 37 39

Hazel Corylus Total 2998 100 5 23 13 30 29

 The latter and the line 4-28 were distinguished by the largest nuts. Selected geno-
types were characterized by higher resistance to abiotic and biotic stress factors.

These forms can be introduced in agricultural production. At present, only one ha-
zelnut cultivar (Tonda Gentile Romana) of Italian origin has been regionalized in the 
Republic of Moldova As to cornelian cherry, 4 cultivars (Corn cu fructe mari, De Baim-
aclia, De Bucovăț, De Orhei) obtained in the Practical Scientific Institute of Horticul-
ture and Food Technologies were included in the Catalogue of Regionalized Cultivars 
along with one form as a seedling stock.

Conclusions 
Conducted investigations resulted in detection of distribution, description of some 

morphobiological traits of plants and determination of safety of conservation of 2 spe-
cies of fruit crop wild relatives – hazelnut and cornelian cherry in forest ecosystems of 
different soil-climatic zones of Moldova;    

It was found that preservation of populations of studied species directly depends 
on the degree of degradation of the main types of forests of durmast oak, common oak, 
beech, hornbeam and oak associations and etc. In this regard it is necessary to conduct 
knowledgeably the required forestry measures to prevent degradation of forest stand 
structure;

In the works on restoration of forest areas the share of seedlings of hazelnut and 
cornelian cherry introduced in the structure of forest forming species must be strictly 
observed;

For the purpose of determination of the degree of genetic erosion, intraspecific di-
versity of said populations must be studied using various methods, including molecular 
passportization;
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For comprehensive study, guaranteed conservation and sustainable use of cornelian 
cherry and hazelnut, National collections of these crops must be created with relevant 
electronic databases.
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