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CONCEPT FOR THE CONSERVATION AND SUSTAINABLE USE
OF FOREST GENETIC RESOURCES IN UKRAINE

Elaboration and adoption of the "Concept for the conservation and sustainable use of forest genetic re-
sources in Ukraine" were caused by the need to define the strategic goals and objectives, methodological,
methodical, organizational principles and techniques for conservation of forest genetic resources in Ukra-
ine on a nationwide scale. The development of the Concept aims at providing stable functioning of forest
ecosystems today and in the future, preserving the potential of forests for producing of their unique set of
economic, environmental and social benefits. The use of the document will serve as the basis for develo-
ping of new and improving the existing legislative, departmental and administrative regulations that provi-
de different aspects of biodiversity conservation in forests — programs, regulations, guidelines, directives,
recommendations, etc. In the Concept, which is developed in Ukraine for the first time, characterized are
the topicality and the necessity for conservation of forest genetic resources, the classification of factors that
endanger the genetic diversity of forest tree species is described, legal basis of the process for conserving
forest genetic resources is analyzed, the methods and strategy of genetic variability of forest tree species
conservation are reported, attention was paid to the benefits from sustainable use of forest genetic resour-
ces, also here were indicated the necessity of scientific support of this process and outlined ways of

implementing this concept.
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conservation of forest genetic
resources is identified as one of
the priorities of their forest
policy. In Ukraine, the activities
for conservation of genetic di-
versity of forest tree species has
a long history. The first steps in
this direction were taken as part
of investigations on the main fo-
rest tree species provenance
tests (almost 100 years ago) and
during the deployment of bre-
eding program with forest speci-
es more than half a century ago
(selection of plus trees and stands). The large-scale and pur-
poseful activity of gene pool conservation started in Ukra-
ine synchronously with the other Soviet republics in the
early 1980s, based on methodological approaches which
were contained in the regulations of national importance
"Regulations on the allocation and conservation of forest
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tree species genetic pool of the USSR" (1982). Most objects
and territories of the gene conservation, which entered the
current state register, were selected just at that time (Patlai,
et al., 1994).

The analysis of the results of inventory and investigati-
ons on genetic reserves, plus stands and trees in Ukraine,
which have been made in recent years (Volosianchuk, et al.,
2001; Hayda, et al., 2008; Yatsyk, et al., 2006, 2008), stud-
ying the experience of foreign countries in this area (Behm,
et al., 1997; Bonfils, 1998; De Vries & Heinze, 1998;
Miiller & Schultze, 1998; Paul, et al., 2000), give grounds
to speak about the need for some adjustment of legal, insti-
tutional and organizational principles for conservation of
the genetic diversity of forests in our country.

One of the first steps to optimize the regulatory and

organizational support for the process of genetic resources
conservation was the development of "Concept of conserva-
tion and sustainable use of forest genetic resources in Ukra-
ine".
This publication is a revised, shortened and translated
version of the "Kontseptsiia zberezhennia ta nevysnazh-
lyvoho vykorystannia lisovykh henetychnykh resursiv v
Ukraini" (Hayda, et al., 2011).
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1. The importance and
necessity of forest genetic
resources conservation

The principle of the unity of
the environment, economy and
social security has became for
many countries the fundamental
principle in the formation of
their national strategies for sus-
tainable development. The ne-
cessary condition for sustainable
development is the conservation
of biodiversity at the global, re-
gional and local levels. In
1992, at the UN conference in
Rio de Janeiro, the Convention
on Biological Diversity was
adopted. As indicated in the
Convention, the biodiversity
includes diversity within the
species, between species and di-
versity of ecosystems. Since all
the levels of biodiversity are ba-
sed on genetic variability, the
measures, which are provided in
this document, deal with the ge-
netic variability of living orga-
nisms, including forest tree and
woody shrub species. Ukraine has committed to adhere to
the Convention and ratified it in the parliament (Law No.
257/94-BP of November 29, 1994).

The problem of the conservation and sustainable utiliza-
tion of forest genetic resources are connected closely with
the process of the implementation of the above mentioned
Convention. The transformation processes that have been
taking place in the social and economic relations in Ukraine
in recent decades, as well as global natural disasters have
increased the likelihood of risks of reducing the genetic po-
tential of forest ecosystems. That is why the conservation of
forest genetic resources is a relevant and urgent problem of
the Ukrainian state and society.

The motives, which urge humanity to deploy activities
for conservation of genetic variability of forest tree species,
have economic, environmental, ethical, scientific, cultural
backgrounds.

1.1. The economic backgrounds. Among the economic
benefits from conservation of forest genetic resources, one
can distinguish the direct and indirect, as well as current
and future benefits. To the direct positive effects belongs
continuous utilization of material forest goods (wood, me-
dicinal plants, wild berries and fruits). The indirect econo-
mic effects include preserving the environmental conditions
of human life (one of the most important economic resour-
ces) by improving the quality of environmental factors (air,
water, soil), increasing the effectiveness of the sanitary, rec-
reational, aesthetic and other useful functions of forest
ecosystems. A special place among the economic incentives
is to preserve opportunities of obtaining future perspective
forest varieties and new products of forest ecosystems, yet
unknown due to incompleteness of human knowledge.

1.2. Ecological backgrounds. Gene conservation will
preserve the proper (natural) levels of adaptive capacity of
forest species to changing environmental conditions, their
evolutionary potential and biological diversity at the levels
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of species and ecosystems. Forest ecosystems will have in
this case an opportunity to perform consistently protective
functions for water, soil and climate regulation.

1.3. Ethical backgrounds. Thanks to the conservation
of genetic diversity of forests today's society has the oppor-
tunity to fulfill their moral obligation to future generation —
to transfer unchanged richness of forms and varieties of li-
ving organisms, species and ecological diversity.

1.4. Motives of scientific and educational, cultural and
aesthetic character. Conservation of forest genetic resour-
ces extends a research field for current and future cognition
of the laws and phenomena of animate and inanimate natu-
re; it creates better opportunities for environmental-biologi-
cal educational activity, cultural and aesthetic upbringing of
the population.

2. Classification of factors endangering genetic
diversity of forest tree species

The genetic variability is an important characteristic of
all living organisms, including forest tree species, and a
necessary condition for biological evolution. In addition,
genetic variability is not a static phenomenon in space and
time, and it is controlled by total (complex) influence of
evolutionary forces of varying intensity and direction (mu-
tation, migration, genetic drift, natural selection, and inbre-
eding).

The last century observed the excessive narrowing of
the genetic variability of many organisms, including forest
tree species, mainly because of the ill-considered human
economic activity. There exists the full range of factors of
such endangering genetic diversity risks. But we have al-
ways to keep in mind that these factors affect the genetic
variability transitively through the action of main evoluti-
onary driving force (Fig. 1).

Genetic

diversity

Figure 1. Transitive model of the factor effects' risk of reducing
genetic diversity of forest species

Factors of negative impact on forest genetic resources
can be divided into groups of:

e global level: (significant climate change; ozone layer depleti-
on; economic globalization processes, etc);

e national and regional levels: (excessive scope of forest utili-
zation; consequences of implementation of groundless envi-
ronmental projects (drainage, irrigation, construction of sto-
rage reservoirs, etc.); pollution, cross-border movement of
air pollution, acid rain; contamination of the landscape by ra-
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dioactive elements due to industrial accidents; negative con-
sequences of ill-conceived forests privatization; unsuccessful
forestry reforming; recurrent natural disasters);

¢ local level: (the use in reforestation and afforestation inadeq-
uate seed and planting material; intensive selection, sanitati-
on and intermediate cutting; landscape fragmentation, which
leads to a disjunction of areas of forest tree species; unscien-
tifically based large-scale introduction of plant and animal
species; unfavorable biotic and abiotic factors (invasion of
pests, spread of fungal and bacterial diseases, damage by
wild animals and windfall, fires, landslides, etc.); ecosystems
pollution with heavy metals, toxic chemicals; moral and

physical aging of fixed assets, technology, production and
transport infrastructure.

3. Legal framework for forest genetic resources
conserving

The effective objectives achievement of conserving ge-
netic diversity of forest tree species is impossible without
proper legal support.

3.1. International legal regulations. The most impor-
tant international legal documents which regulate the activi-
ties for conservation of genetic resources of forest species
are listed in Table 1.

Table 1. International regulations on conservation of forest genetic resources

Riode Janeiro | ment (UNCED)

Year, town Legal regulations
1990, Strasbourg ?esolutlon SZ of the ﬁr§'t Ministerial conference on the protection of forests in Europe (MCPFE) "Conservation of
orest genetic resources
1992, "Convention on Biological Diversity", was adopted at the United Nation's conference on Environment and Develop-

1993, Helsinki

Resolution H2 of the second Ministerial conference on the protection of forests in Europe (MCPFE) "General Gui-
delines for the Conservation of Biological Diversity of European Forests"

1994, Brussels

Council Regulation (EC) No. 1467/94 of 20 June 1994 on the conservation, characterization, collection and utilizati-
on of genetic resources in agriculture

The "European Forest Genetic Resources Program"(EUFORGEN), which is coordinated by International Plant Ge-

vironment for Europe"

1995, Rome netic Resources Institute (IPGRI, now Bioversity International) together with Food and Agriculture Organization of
the United Nations (FAO)
1995. Sofia "Pan-European Biological and Landscape Diversity Strategy", was adopted at the third Ministerial Conference "En-

1998, Lisbon

Resolution L2 of the third Ministerial conference on the protection of forests in Europe (MCPFE) "Pan-European
Criteria, Indicators and Operational Guidelines for a Sustainable Forestry " (with Appendix 11 2)

Resolution No. 4 of the fourth Ministerial conference on the protection of forests in Europe (MCPFE) "Conserving

rests in a changing environment"

2003, Vienna . . . - . "
and enhancing forest biological diversity in Europe
2003, Kyiv Multilateral Agreements, which were adopted at the fifth Ministerial Conference "Environment for Europe"
2007, Warsaw \l?g'c)lrsaw Declaration of the fifth Ministerial conference on the protection of forests in Europe (MCPFE) (paragraph
2011, Oslo Oslo Ministerial Mandate for Negotiating a Legally Binding Agreement on Forests in Europe
2015. Madrid Resolution 2 of the seventh Ministerial conference on the protection of forests in Europe (MCPFE) "Protection of fo-

The Convention on Biological Diversity outlines the
common methods of biodiversity conservation (Articles
8 and 9), stresses the need to monitor components of biolo-
gical diversity (Article 7) and reports the necessity to facili-
tate the exchange of genetic resources (Article 15), infor-
mation (Article 19), technology (articles 16 and 19).

The main idea that permeates the entire Convention pro-
ves the impossibility to ensure the proper conservation and
sustainable use of biological diversity wihin narrow
national framework. In order to enhance collaboration and

coordination in the field of conservation and sustainable use
of forest genetic resources and thus to implement the decisi-
ons of Strasburg MCPFE conference, the pan-European
program EUFORGEN was launched in 1994, in which Uk-
raine also participated in 1994-1999.

3.2. National legal regulations. The most important na-
tional legal regulations, which make a legal base for ensu-
ring the protection of forest genetic resources in Ukraine,
are presented in Table 2.

Table 2. National regulation acts on conservation of forest genetic resources in Ukraine

Year Legal regulations

1980 |"Guidelines on forest seed growing" (USSR)

1982 | "Regulations on the allocation and conservation of the gene bank of forest tree species of the USSR"

1991 | Law of Ukraine "On protection of environment"

1992 | Law of Ukraine " On Nature Reserve Fund of Ukraine"

1993 | "Guidelines on forest seed growing"(Ukraine)

1994 | The Law of Ukraine " On Ratification of the Convention on Biological Diversity"

1994 | The program of the prospective development of security in Ukraine (approved by Decree of the Verkhovna Rada of Ukraine)

1996 | "The system of forest seed growing"

1999 | The Law of Ukraine "On Plants life"

2000 | The Law of Ukraine " On the national program formation of the national ecological network of Ukraine for 2000-2015 "

2001 | "Instructions on the allocation of forest gene pool, on the selection and seed growing in the Ukrainian Carpatians"

2002 | The Law of Ukraine " On Red book of Ukraine"

2002 | The Law of Ukraine "On seed and planting material"

2005 | "Recommentations on the conservation, reproduction and using of genetic resources of valuable less-common forest tree speci-
es in the Carpathian region and its adjacent territories"

2006 | "Recommendations on improvement the protection regime and the use of genetic resources of the deciduous species in the Car-
pathian region"

2006 | " Forest Code of Ukraine "

2006 | "Instructions on the allocation, preservation, renovation and use of conservation objects of gene pool of broadleaf tree species in situ"

2011 | "Regulations on the allocation, conservation and sustainable use of the gene pool of forest woody species in Ukraine"
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An analysis of legal acts with the status of the law indi-
cates that they regulate only the basic principles and general
provisions for the processes of selection, conservation and
use of genetic resources of forest tree species. Specific
steps and approaches in this activity are detailed,
regulated,explained and instructed by the regulations of the
departmental level.

The basic criteria and process steps of selection, conser-
vation and use of genetic resources of forest tree species are
differentiated for the individual objects of gene pool con-
servation — genetic reserves, plus stands, plus trees, archival
and clonal plantations and are regulated in the "Guidelines
on the forest seed growing" (1993). The document establis-
hes the norms of forest inventory and spatial parameters of
genetic reserve stands and their buffering zones, a list of
permitted forestry activities, as well as the selection criteria
and ways of use of plus stands and plus trees. In the guideli-
nes, regulations are also written out on the technology of
creation and use of clone banks, family and clonal seed
orchards as objects of conservation and renovation of val-
uable gene pool.

4. The methods for conservation of genetic
variability of forest tree and woody shrub species

Basic methods for conservation of forest genetic resour-
ces are divided into two groups: in situ and ex situ.

4.1. Conservation methods in situ. The methods in situ
include conservation of genetic resources within eco-
systems and natural habitats of growth, and, in the case of
domesticated or cultivated species, in the environment in
which they acquired their characteristic features.

In most European countries, including Ukraine, the main
object of gene pool conserving in situ are genetic reserves.

Forest genetic reserve is a part of a natural forest that
covers the entire population of forest tree species, or only a
part which is valuable in terms of genetic selection, and is
representative of the corresponding nature-climatic (forest
seed) region. The genetic and breeding value of such plots
is in the presence of wide amplitude of genotypic and phe-
notypic variability, which provides for high adaptive capa-
city of species to changing environmental conditions and
creates the opportunities for effective breeding programs.

The objects of gene conservation in situ in Ukraine also
include plus stands and plus trees.

Plus stand is a forest stand with the highest possible
productivity for this type of forest growth conditions, with
stand density not less than 0.6 and high quality structure
(the share of plus and the best normal trees depending on
the density of the forest stand should be 15-27 %).

Plus tree is a tree a unique genotype of which gives it a
significant advantage in growth, quality and other economic
important characteristics in comparison with other trees of the
same species and age, growing with it in identical conditions.

For less-common, rare, endemic and relict species, for
which there are significant threats of depletion of the gene
pool or even extinction, some trees (even if they do not meet
the plus tree criteria) or their groups can be preserved in situ.

4.2. Conservation methods ex situ. The methods inclu-
de ex situ gene conservation technologies whereby the
evacuation of organisms or parts of them from their natural
growth habitats are undertaken. These technologies include
the establishment of clonal and seedling seed orchards or
the creation of collection plantations, banks of seed, plant
tissue and pollen.

In Ukraine there are following gene conservation ob-
jects ex situ: clone banks, seed orchards, collection and test
plantations.

Clone bank (clone archive) is a collection plantation of
vegetative offspring of valuable trees, created for their con-
servation, reproduction and study.

Seed orchards (clonal, seedling) are plantations on
which vegetative and seed progeny of plus trees are repre-
sented. They are created for harvesting seeds with high he-
reditary properties.

Plantations for testing are plantations in which the
short- or long-term comparative tests of seed offspring of
plus trees, forms or populations are conducted on the uni-
form environmental background.

Depending on the intraspecific taxon origin of forest
tree species, the following classification of testing is used.

e provenance tests — plantations, in which progeny of geograp-
hically distant populations (parent stands represent different
forest seed zones) is tested;

e eco-geographical tests — plantations in which besides the
offspring of geographic populations is also the offspring of
their subpopulations is tested ( edafotypes)

® eco-population tests — plantations, in which the offspring of
various subpopulations (edafotypes) of different populations
from one forest seed zone is presented,

e tests of edafotypes — plantations, in which the offspring of
subpopulations (soil ecotypes) from one population is tested;

e progeny test, in which open pollinated families (half-sib) of
plus trees are tested;

e progeny test, in which the progeny from artificial controlled
pollination of trees (full-sib families, intra- and interspecies
hybrids) is tested;

® progeny test, in which the progenies of genetic reserves, plus
stands and seed orchards are tested.

4.3. Methods which are integrated into forestry practi-
ces. Methods in situ and ex situ are specific conservation to-
ols of genetic variability of forest species and require speci-
al knowledge and skills. There are conservation measures,
which can be integrated into regular forestry practice:

e to prefer the natural regeneration of forest stands (in favorab-
le conditions);

eto use the reproductive material of local origin in
silviculture;

e to use effectively the permanent forest-seed establishments
as a source of high quality seeds.

e to undertake the transfer (spatial movement) of seeds only in
accordance with the valid forest-seed zoning;

® to avoid the intensive sorting plant material in size in the fo-
rest nursery,

e to establish forest plantations of optimal density in proper si-
te conditions to facilitate natural processes of thinning and to
raise their biological stability;

e to preserve the genetic diversity in forest stands during the
artificial thinning;

e to achieve gradual transition from a system of clear cutting
to successive and selection felling;

¢ to introduce methods of close-to-nature forest management.

5. Development of strategies of forest genetic
resources conservation

The strategies (programs, regulations, instructions, guide-
lines, recommendations) of conservation of genetic resources
of certain forest species or groups of them are the concrete
instrument for implementing this concept, which regulates all
the quantitative and qualitative requirements to gene conser-
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vation objects, their structural and spatial organization, loca-
tion within the gene ecological (forest seed) areas.

5.1. Schematic diagram of the development of strategi-
es for gene pool of forest tree and woody shrub species
conservation. This chart was developed based on internati-
onal and national long-term theoretical research and practi-
cal experience solution of problems of conservation and
sustainable use of forest genetic resources (Wolf & Braun,
1995, Matyas, Ackzell & Samuel, 2004, Ducousso & Bor-
dacs, 2004, Geburek & Turok, 2005). The process of elabo-
ration of national strategies and technologies for gene pool
of forest tree and woody shrub species conservation should
start with the assessment of the natural area of species in
the country (Fig. 2).

After passing all stages of the development of the stra-
tegy for gene pool conservation, it is necessary to proceed
to formulation of its basic elements: we define the possibi-
lity of conservation procedure, the level of its urgency, the
methods for conserving in situ and ex situ which are most
suitable for this species, quantitative and qualitative para-
meters of the existing gene conservation objects, the most
effective ways of combination of the procedures of conser-
vation and use of genetic variability with the purposes of
breeding and seed harvesting.

(

Forest tree and woody
shrub species

Type of range, Localization of
character of \ @ / populations,
distribution Evaluation of their structure

species range
Typological / \ Autochthonity
range of populations

-

Reproduction Fruit/seed
(sexual, asexual) Features of reproductive dispersal
biology of the species
Pollination Breeding
mechanism system
. ( . ) .
Phenotypic | Assessing the levelof | Genetic
variability [~ | intraspecific variability |~ ~ | variability
\ J
Ecological @ Economic
significance = significance
Evaluation of the
- . importance of species
Biocenosical J Scientific,

X

-

significance aesthetic value

Risks (threats) (" Identification and Risks (threats)
oEoloballlevel »| analysis of risks for the [« of regional and
= | gene pool of the species ) local level

0

The choice of strategy and technology of conservation
and use of genetic variability of species

Methods and
Technologies

Selection and seed-

Possibility :
growing programs

Urgency

Figure 2. Schematic diagram of development of the strategy and
technology for conservation of the genetic diversity of forest tree
species

5.2. Graduation of urgency of implementing procedu-
res of conservation of forest genetic resources. Forests of
Ukraine are characterized by the high level of forest tree
species diversity. These forest tree and woody shrub species
are characterized by different levels of significance (envi-

ronmental, economic, scientific etc.), by various degrees of
threat to their gene pool. Taking into consideration the limi-
tedness of resources (financial, institutional, human) which
are necessary for implementation of the gene conservation,
it is advisable to unite the tree species in groups, depending
on the urgency of conservation of the gene pool. It is propo-
sed to establish three levels of urgency: 1) urgent conserva-
tion; 2) indispensable conservation; 3) desired conservation.

6. The sustainable use of benefits from the
conservation of forest genetic resources

Pragmatic target of the conservation of forest genetic re-
sources is to create conditions for the sustainable use of di-
verse and complex benefits that will arise from this today
and in future. These benefits one can divide into two gro-
ups: explicit and implicit (Fig. 3).

6.1. Explicit benefits. To the explicit benefits of conser-
vation of forest genetic resources belongs a set of goods
and services produced by forest ecosystems and used by
consumers directly or indirectly. The part of obvious bene-
fits can be divided among the users by means of the market
mechanism (the benefits such as wood, recreational servi-
ces), the other part of benefits is not a market commodity, it
serves all people in general (clean air, clean water, climate
regulation, soil erosion reduction, CO,absorption, wildlife
habitats conservation, etc.).

Benefits from implementation of conservation
measures of genetic diversity of forest species

11

Explicit |

Increasing or maintaining
the volume of market
goods, which are produ-
ced by forest ecosystems
(wood, wild berry, medici-
nal plant, mushrooms,
wildlife, seeds etc.)

Increasing or maintaining
of evolutionary potential,
adaptive capacity popula-
tions of forest tree species
by future probable changes
in environmental parame-
ters. The possibility in
future to use unknown
today products and
services. Discharge of
moral obligations to future
generations concerning
conservation of the natural
environment

Ly.| Increasing or maintaining
the volume of social
goods, which are produced
by forest ecosystems
(water protection, climate
regulation, sanitary,
recreational services, etc.)
Figure 3. Benefits from measures implementation of forest species
genetic diversity conservation

The obvious benefits also include the possibility to get
the high quality, genetically valuable reproductive material
in the form of seeds or self-sown crop in nurseries under ca-
nopy of stands, creation of conditions for the implementati-
on of various breeding programs to improve productivity,
quality and stability of forest plantations.

6.2. Implicit benefits. Implicit benefits include the follo-
wing components of usefulness, which are perceived not
through the traditional human senses, but through mental,
spiritual sense (e.g. pleasure from performing a moral duty
to contemporaries and future generations concerning the
transfer of forests with wide genetic diversity). In addition,
this group of benefits includes potential benefits from the
conservation of genetic variation that may occur in the futu-
re as expected (ensuring the adaptation of populations of fo-
rest species to new environmental conditions in the future)
and unexpected (receiving the new type of product or servi-
ce, unknown today).
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7. Scientific support of forest genetic resources
conservation

The problem of the conservation and sustainable use of
forest genetic resources is relatively new, and, therefore,
contains many unresolved scientific issues. The process of
selection and creation of objects of forest gene pool
conservation in Ukraine, and as in many other countries,
began in conditions of lack of knowledge concerning the le-
vel, dynamics, spatial structure of genetic variation of forest
tree species. It was forced, but quite justified step under
conditions when the rate of the gene pool depletion greatly
exceeded the possibilities of contemporary science.
Therefore, the task of providing scientific support for all
measures of conservation of forests genetic diversity
remains relevant until now.

The priority areas of research in this field are as follows:

e research of the history of species migration in the post-glaci-
al period (refugia, periods and route of migration, tree colo-
nization, adaptation, extinction);

e studying biological and ecological characteristics of forest
tree and woody shrub species, particularly of less-common
and rare;

¢ widening and deepening studies of genetic variability of fo-
rest tree species using morphological, biochemical and mole-
cular techniques (level variation, genetic structure of popula-
tions, the genetic basis of reproductive processes);

e quantitative assessment of the risks of reduction and
modification of the genetic variability of forest species

e assessment of the impact of forestry activities on the state of
forest genetic resources;

e determination of the optimal size, structure and spatial orga-
nization of gene conservation objects;

e development of the methods of genetic inventory and moni-
toring of forest genetic resources;

¢ improvement of technologies ex situ conservation (induction
of flowering and fruiting in clonal seed orchards, long-term
storage of seed, microvegetative propagation);

e interdisciplinary investigation of gene conservation objects
(genetic and cenopopulation aspects of long-term stability
and self-renewal);

e expansion of the network of provenance, eco-geographical,
eco-population, edaphical, progeny tests in Ukraine

e intensification of scientific cooperation with international
programs on gene conservation (EUFORGEN and others).

8. Realization of concept for conservation and
sustainable use of forest genetic resources in
Ukraine

8.1. Methodological principles of implementing the
concept. The retrospective analysis of experience in conser-
ving forest genetic resources in Ukraine, the countries of
the former Soviet republics, advanced forest countries of
the world show that methodologically this process should
be based on the principles of systems, priority and perma-
nence.

Systems principle consists in structuring the process of
gene conservation as a system of logically interconnected
successive stages (subsystem) (Fig. 4).

Concept

of conservation and
sustainable use of forest
genetic resources

m Ukraine

Strategies and technologies

of conservation and sustainable
use of genetic variability of forest
tree species in Ukraine

Program

of conservation and
sustainable use of forest
genetic resources

i Ukraine

) T

*

Legislative support of process of the conservation and sustainable use of
forest genetic resources in Ukraine

Figure 4. Structuring process of conservation and sustainable use forest genetic resources in Ukraine

Consistent process of passing through all these stages
requires proper legal support. The analysis of the current
state of the legislative support (see Chapter 3) shows that
the processes of selection, conservation and use of forest
genetic resources are regulated by a large number of inter-
national, national and regional legal documents. However,
the declarative norms of many of them indicate the neces-
sity of their additions and improvements.

The principle of priority means identifying first and fo-
remost steps and measures for their implementation under
conditions of limited resources (financial, material, labor,
information).

The principle of permanence ensures the continuity of
the implementation of programs on conservation of forest
genetic resources. The first step of this process in Ukraine
is precisely the elaboration of the national concept for the
conservation of forest genetic resources as a basic legal do-
cument that defines the main ideas of forestry ideology in
this area, sketches out the overall strategy of the process
and ways of its implementation. Detailing of conservation
measures concerning concrete species and regions is reali-
zed at the next stage during the development of strategies

and technologies (regulations, guidelines, directives, re-
commendations) for conservation of genetic resources of
individual species or their groups.

8.2. Program of conservation of forest genetic resour-
ces in Ukraine. Such a program is a plan of consolidated
actions of different institutions for a certain period (10-
15 years) concerning implementation of the total and partial
strategies for conservation of genetic diversity of forests.
The National Program for conservation of forest genetic re-
sources must be a practical implementation plan of the main
provisions of the Concept through the implementation of
strategies for tree species conservation according to the or-
der of their urgency. Each program has its own time hori-
zon, after which an analysis of its implementation is made
and the results of this analysis is taken into account when
developing the next new program.

The main measures from each sections of the program
are planned with indication of time of fulfillment, respon-
sible institution and necessary funding.

The experience of many countries testify that national
programs on forest genetic resources should be closely lin-
ked to national forest programs and vice versa.
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In many countries, including Ukraine, more attention is
paid to the conservation of biodiversity at the ecosystem
and species levels. At the same time, insufficient resources
are being sent to research and preservation of genetic
diversity. Therefore, the proposed programs from the very
beginning must be coordinated with the current program
"Forests of Ukraine" and the draft Program of biodiversity
conservation in Ukraine.

8.3. Potential participants of the program for conser-
vation of forest genetic resources in Ukraine. Develop-
ment and implementation of the program require the combi-
ned efforts of many institutions — government agencies,
academic institutions, non-governmental organizations. Co-
ordinating a wide range of organizational, methodological,
scientific tasks needs to establish a working group (steering
committee) of experts — representatives of the relevant
institutions and organizations.

Conclusion

In the "Concept for the conservation and sustainable use
of forest genetic resources in Ukraine" described are the
topicality and necessity for conservation, well as classifica-
tion of factors endangering genetic diversity of forest tree
species; also analyzed here is the legal basis for forest gene-
tic resources conservation, the methods and strategy for ge-
netic variability of forest tree species conservation are indi-
cated, attention was paid to the benefits from sustainable
use of forest genetic resources, the necessity of scientific
support of this process was pointed out, and the ways for
implementation of this concept were developed.

During the period that passed after the elaboration and
approval of the concept of conservation and use of the fo-
rest genetic resources, a series of events took place in
Ukraine towards implementation of the main provisions of
the concept. "Regulations on the allocation, conservation
and sustainable use of the gene pool of forest woody speci-
es in Ukraine" were developed and approved (Hayda, et al.,
2011). At a request of FAO, for the purposes of determi-
ning the state of the world's genetic resources, the national
report "The state of forest genetic resources in Ukraine"
was prepared (Los, et al., 2014). However, it should be no-
ted that there is a number of points which characterize the
lack of attention from the public institutions of Ukraine to
the problem of forest genetic resources conservation,
namely, the lack of specific programs on conservation of
forest genetic resources, low legal protection of many gene
conservation objects, improper integration of principles of
gene conservation in forestry practice, very low level of
funding for research projects concerning the problem of
conservation of forest genetic resources, lack of financial
support which would allow to properly cooperate with in-
ternational programs, first of all with EUFORGEN. It sho-
uld be noted that in any case, no one and nothing can take
the responsibility off the government, academic and public
institutions to the future generations of our country for the
proper conservation of the basis of forest existence — their
biological diversity, including the genetic variation.
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KOHIENNIA 3BEPEXXEHHA TA HEBUCHAX/IMBOIO BUKOPUCTAHHA
JIICOBUX TEHETUYHUX PECYPCIB B YKPAIHI

Po3pobaenns i npuitnsarTs Konmenmii 3ymoBieHa oTpe6oi0 po3poOKH METOAIB 30epexKeHHs Ta HEBUCHAKIIMBOTO BUKOPHCTAH-
HS JTICOBHX T€HETHYHHX PecypciB B YKpaiHi, BU3HAUEHHS CTPATETidHOl METH I 3aBIaHb, METOJOJIOTIYHNX, METOIUIHNX, OpraHi3a-
LiIHUX TPUHIOMIIB 1 IPUHOMIB JisITBHOCTI 31 30epe)KeHHS TeHEeTUYHOI MiHIIMBOCTI JIiciB. BoHa mokiiKaHa 3a0€31eInTH CTabiIbHICTh
(YHKIIOHYBaHHS JTICOBUX €KOCHCTEM CHOTOJHI Ta B MaHOyTHEOMY, 30€perTy MOTEHIIaN JIiCIB CTOCOBHO MPOAYKYBAaHHSI HAMH KOM-
IUIEKCY YHIKQIBHUX €KOHOMIYHHX, CKOJIOTTUYHUX H comianbHuX Oyiar. BUKOPHCTaHHS JOKYMEHTY CIIyTyBaTHMeE OCHOBOIO IJISI pO3p00-
K{ HOBHX ¥ yIOCKOHAJICHHS iCHYIOUMX 3aKOHOAABYO-TIPABOBHX, HOPMATHBHO-PETYIIIOIOUNX 1 OpraHi3aliifHO-pO3MOpSaINX aKTiB, 10
3a0e3MeUyIoTh Pi3HI CTOPOHH 30epekeHHs 610pi3HOMAHITTS B JiCax — IPOrpaM, MOJOKEeHb, HACTAHOB, BKA3iBOK, IHCTPYKIIH, peKo-
MeHzmaii Tomo. Y Konmemnii oxapakrepn3oBaHa aKTyaJIbHICTh i HEOOXiIHICTH 30epeKeHHS TiICOBUX TEHETHUHUX PECYPCiB, IIPUBE-
JIeHa KJIacu}iKaris 3arpo3 3HWKEHHS TCHeTUIHOT0 Pi3HOMAHITTS JIICOBUX JEPEBHUX MOPIJ, IpOaHANi30BaHi IPABOBI 3acay MPOIECy
30epexeHHs JTICOBUX TEHETHUHUX PECypCiB, pPo3poOiIeHi MeToau i cTparerii 30epe:KeHHs TeHeTHYHOI MiHJIMBOCTI JIICOBHX JICPEBHIX
BHJIIB, IPUIUICHA yBara CTJIOMy KOPHUCTYBAaHHIO BUTOJAMH BiJ] 30€peKeHHS JIICOBHX T€HETHIHUX PECypCiB, BKA3aHO HAa HAYKOBHI
CYIPOBIJ FOTO MPOIECY 1 BiMHAWAEHO NUILIXH pearizanii manoi Konmenmii, sxa B YkpaiHi po3poOiieHa Briepime.

Kniouosi cnosa: 6ionoridHe pi3HOMAHITTS; TeHETHYHA MiHIHMBICTh; 00'€KTH 30epeKeHHS TeHODOHY; in Situ; ex Situ.
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KOHIENIUA COXPAHEHUA U HEUCTOLIUMOI'O UCITOJIb3OBAHUA
JIECHBIX TEHETUYECKUX PECYPCOB B YKPAUHE

Pa3zpabotka u yreepxaenne Konmenmum 00ycioBieHo HEOOXOAUMOCTBIO Pa3pabOTKH METOROB COXPAHEHHSI M HEHCTOINUMOTO HC-
TI0JIE30BAHUS JIECHBIX TEHETHIECKHUX PECYpPCOB B YKpaHMHe, ONpe/eNIeHHs] CTPATerNUecKOi eI U 3a1a4, MeTOJ0JIOT MIECKUX, METOIH-
YECKHX, OPTaHN3aIMOHHBIX IPUHITAIIOB U IPUEMOB ACITEIBHOCTH 10 COXPAHEHHUIO TeHeTHIECKON N3MEHINBOCTH JiecoB. OHA mperHas-
HadyeHa 00ECHeYnTh CTAOMIBHOCTH (hYHKIMOHMPOBAHUS JIECHBIX SKOCHCTEM CETOAHS M B OymyIeM, COXpaHWTh ITOTCHIUAN JIECOB B
cdepe MpOayIMPOBAHUS MU KOMITIEKCa YHUKAIBHBIX SKOHOMHUYECKUX, YKOJIOTMUECKUX U COIMAIBHBIX Onar. Mcnoms3oBanue TOKy-
MEHTa OyJIET CITy>KHTh OCHOBOH IJIsI pa3pabOTKH HOBBIX M YCOBEPIICHCTBOBAHUS CYIIECTBYIOMINX 3aKOHOIATEIBHO-IIPABOBBIX, HOPMa-
THUBHO-PETYIIUPYIONNX W OPraHU3aIHOHHO-PACTIOPSIAUTEIBHBIX aKTOB, 00ECIEUNBAIOIINX PA3THIHBIC CTOPOHBI COXpaHEHHsI OHopas-
HOOOpa3wms B JIecax — MporpamMy, IOJOKEHUH, HACTaBIECHNH, YKa3aHUi, HHCTPYKIMH, pekoMeHanui 1 T.1. B Konmenmum oxapakre-
PH30BaHAa aKTyaIbHOCTH M HEOOXOIUMOCTh COXPAHEHHS JICCHBIX TEHETHIECKIX PECYPCOB, IPHBEICHA KBATU(HKAIS yIPO3 CHIDKCHHS
TeHETHYECKOTO PA3HOOOPas3Hsl JIECHBIX JPEBECHBIX TTOPOI, IPOaHATM3UPOBAHEI IPABOBBIC OCHOBHI IPOIIECCa €€ COXPAHHOCTH, pazpabo-
TaHBI METOBI U CTPATETHH COSPEKEHIUSI TCHETHIECKON N3MEHUMBOCTH JIECHBIX APEBECHBIX MOPOJ, YAEIEHO BHUMAHUE ITOCTOSHHOMY
HCIIONB30BAHUIO MIPEUMYIIIECTB OT COXPAHEHHMS JIECHBIX TCHETHUECKUX PECYpPCOB, OOPAICHO BHUMAHHME Ha HAYIHOE COMPOBOXKACHUE
3TOTO IIpoIecca ¥ HalIeHsI ITyTH peann3anuy faHHoi KoHnemwm, kotopast B YkpanHe pa3paboTaHa BIICpBEIC.

Knrouesvie cnoga: buonormieckoe pasHooOpasye; FeHeTHIECKas H3MEHUHBOCTh; 00BEKTBI COXpaHEeHHs FeHO(OHA; in Situ; ex Situ.
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