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1. INTRODUCTION

Forests supply a wealth of products and services to society and are of global importance [1].
However, people have altered the Earth's surface through deforestation, agricultural and residential
areas expansion [2]. According to the FAO's forest resource assessment, our worldwide forest
resource is shrinking, but at a slower annual rate than in the past [3,4]. Decreased deforestation rates
might be attributed to slower economic growth, forest scarcity, slower farmland expansion, and a
decreased demand for cleared land [5], or it can be an indication that conservation efforts are
working [2,6]. Among other factors influencing forest transition or reducing deforestation rate, the
most pressing concern today is determining the true contribution of government policies [7],
because, for many years, governments, particularly those in developing countries, have used a
variety of approaches and strategies (such as stringent regulations, conservation programs, and
plans) to play an important role in preserving and restoring forest lands [8]. As a result, these areas
are experiencing forest transition or slower forest degradation rates. Human demands, for example,
have resulted in the decrease of forest area in China during the last years. However, the extent of
forest lands has expanded as a result of the execution of six significant forestry policies since 2000
[9]. When paired with incentives for people or communities, these conservation policies limited
overexploitation of natural resources and halted the degradation of natural systems linked with
them [10].

One of the distinguishing features of modern societies is that they are guided by rules and
regulations that are purposefully written, implemented, and accepted [11]. These rules and
regulations are not ad hoc or temporary instructions, but rather basic and permanent orders. Laws,
regulations, and policies are frequently established and authorized by specialized procedures and
rituals, such as legislative or administrative processes, through debate and consultation [12]. The
scope and depth of such rules and regulations are so broad and numerous that they now embrace
all elements of human existence and serve as the foundation of civic life and social, economic, and
cultural relations, among other things [13].

Natural resources, such as lands, forests, and pastures, are valuable assets to any country.
Forests and pastures are public property in Iran and belong to every Iranian, hence they should be
managed and protected in the best interests of all [14]. In Iranian culture, forests and pastures are
renewable natural resources that belong to the people and must be passed down to future
generations. Forest and pastures rules govern operations in these regions in terms of management
and exploitation. Government entities are normally in charge of planning and enforcing forestry and
range management legislation, as well as calculating the above ground standing biomass, planning,
protecting, and utilizing natural resources. Preparing and enforcing proper legislation, on the other
hand, will protect forests and pastures while drafting and enforcing suitable legislation will conserve
forests and pastures [11]. The results of a research at the international level by the World Bank state
that the laws and regulations of the natural resources sector are generally moving in the direction of
sustainable development, and the laws are oriented towards environmental protection, conservation
of resources and aesthetic values [15].
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Natural resource laws of Iran were created at various points in time and under various
situations. Some laws were enacted under typical legislative and parliamentary settings, while
others were enacted in response to political and social events, as well as unique circumstances such
as the time of the 1979 Iranian revolution [16]. Islamic principles, foundational laws, technical
concepts, management regulations, policy formulations, conventions and traditions, social culture,
and international standards serve as the legal foundations for Iran's natural resources sector [17].
According to Article 45 of the Iranian Constitution, the government owns forests and pastures [18].

Following years of deforestation, the Forests Nationalization Law (FNL), which was passed in
1963, brought about a significant transformation in the Iran's natural resource management and legal
structure, which is still in place today. The main goal of the law is to conserve natural resources and
achieve sustainable management of forests. In addition to frequent monitoring by forest offices at
the county level, this strategy has resulted in the implementation of several laws, regulations, and
preservation strategies in Iran’'s forests. In terms of legislative history, there were key legislations
adopted by the Iran’s National Council prior to the FNL (January 17, 1963). Among these, the
following are worth mentioning:

- The Law on the Formation of States, as well as the Instructions to Governors (December
1907): concerning the conservation and management of the state's forests and pastures;

- Regulations of the Real Estate and Document Registration Law (March 17, 1932) and the
Government Property Registration Law (January 7, 1943): concerning the granting of
ownership certificates for government properties and public forests;

- Law on Forests (January 7, 1943): concerning the protection, exploitation, and
administration of public and private forests, as well as the criminality of forests
degradation and tree cutting;

- Law establishing farms, pastures, state and government properties in Iran (1948):
concerning pastures and forests property and ownership, as well as the administration and
exploitation of state forests;

- Amendment to the statute governing document and real estate registration (January 23,
1959): in terms of property boundary renewal from woodland and pasture land;

- The TIran’s legal bill of forests and pastures (July 14, 1959): concerning preservation,
maintenance, restoration, and exploitation, as well as management, afforestation, and
forest development.

The Cabinet of Ministers has also approved important letters prior to the nationalization of
forests and pastures, including the separation of industrial forests from non-industrial forests (May
21, 1932), the law related to management, exploitation, protection, and conservation, changing the
use of forests and forecasting violations and punishments (December 30, 1943), and the land reform
law (1960).

This study is concerned with the identification, collection, and examination of the laws,
policies, and regulations adopted by the Iran’s National and Islamic Councils, as well as their
corresponding executive rules, that exist in the sphere of forests and pastures following their
nationalization in 1963. Because the examination and critique of laws and regulations in the field of
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3. RESULTS

On January 7, 1943, the first forest legislation was passed in Iran. This 18-article law charged
the Ministry of Agriculture with the protection and establishment of forests, as well as the control
over their utilization. This required private forest owners to comply with the Ministry's demands.
According to the requirements of this law, one of the most prominent elements in forest degradation
at the time was cutting down trees for the purpose of producing firewood and charcoal and
transforming the forest into agricultural land.

Before and after Iran's 1979 revolution, the two primary legislative bodies of Iran were the
National and Islamic Councils. The legislation passed by the National and Islamic Councils concerns
forests and pastures in terms of land nationalization, protection, exploitation, land transfer, and
forest and pasture restoration. Table 2 provides an overview of the most important legislation
passed by the parliaments and Cabinet of Ministers concerning forests and pastures.

By enacting the Iran's FNL in 1963 and the executive rules of the aforementioned law in 1964,
the Council of Ministers achieved a milestone in the sphere of legal issues and administration of the
country's natural resources. According to this letter of consent, all of the country's forests, pastures,
coppice forests, and forested lands are designated public property and become the property of the
government. The Iranian Forestry Organization was charged with the conservation, restoration, and
development of the aforementioned resources, as well as with their utilization. In practice, the
execution of this resolution replaced ineffective management of government entities in order to
maintain and protect these resources.

The legislation for the conservation and utilization of forests and pastures, which is regarded
as the most significant natural resource law, was passed in 1967. Following the establishment of the
Ministry of Natural Resources in the same year, highly successful actions were made to support the
conservation, restoration, development, and utilization of the country's forests and grasslands.
Many of the rules and regulations, as well as the country’s basic attitudes in the field of natural
resource management (including the establishment of the Forest Guard, Natural Resources Research
Institute, Rangelands Construction Fund, and so on), are among the most significant achievements
that have persisted since the foundation of this ministry until the end of 1971, when its dissolution
was declared. In reality, the most blooming time of relevance to the country's natural resources in
the government's organizational structure should be assigned to this brief period. However, during
this time, policies were implemented that would provide the foundation of the difficulties that
would arise in the years following the loss of the forests.

The approval of the law on the manner of transfer and revival of lands by the Islamic Republic
of Iran's Government in 1979 and 1980, as well as the approval of amending of this law and its
subsequent amendments, had a significant impact on land use and the facilitation of natural resource
transfer areas. In addition to a new description of the type of lands, it detailed the technique of
assigning and dividing it without respect for the policy of good land utilization and determining the
optimal use of the property.
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The Islamic Council increased forest species conservation in 1992 by passing the law
"Preservation and protection f the natural resources and forest reserves”, which included three articles
and seven remarks. The Islamic Council adopted the statute "Collecting some (f the government’s
income and utilizing it in specific instances” in 1994, and authorized the definitive sale and transfer of
nationalized or state lands, as well as their restoration.

By amending the legislation on forest and pasture conservation and exploitation in Iran on
September 29, 1994, the Expediency Council mandated the Ministry of Agriculture to clear the forest
lands of the northern plains and the unforested national pastures within three years, which were
changed to other land uses without obtaining legal permission until the end of 1987, handed over or
sold in exchange for a rent or a fixed price. In effect, the ratification of this law rendered all unlawful
occupations and encroachments legal, and a seal of approval was placed on the occupations and
destructions, which created the basis for new occupations of natural resource areas with the purpose
of land ownership. However, due to the magnitude of the problem and the existence of a significant
number of cases in the executive branch, as well as the fact that implementation of this legislation
was not achievable within three years, the aforementioned amendment law was extended in 2000
for another three years. The Ministry of Agriculture was then required to determine the assignment
of the files generated till the end of 2001 by the end of 2003. Despite the law's priority, the Ministry
of Agriculture (the country's Organization of Forests, Ranges, and Watersheds) was unable to
complete this issue by the end of 2002 due to the volume and scope of the problem. Finally, by
proposing and passing a provision of Note 20 of the 2004 budget legislation for the entire country,
the law's execution was prolonged until the end of this year.

In addition to the foregoing, Article 108 of the Iran’s Third Five-Year Development Plan Law
has two clauses: in the 1% clause, authority was granted to transfer substantial amounts of national
territory in order to utilize the specialized forces of entrepreneurs in the water and agriculture
sectors. Furthermore, under 27 clause, it is possible to transfer national lands to nomads, traditional
users, and ranchers in order to liberate natural resources and ensure proper management.

Various conservation plans were developed and implemented in the following years in order
to remove obstacles and problems in Iran's forest management programs, with the goal of providing
a comprehensive program that includes all social, economic, natural, and environmental aspects of
the forest areas, including forest sustainability. Various multinational initiatives, including the
following, have also been implemented in Iran:

- The Carbon Sequestration Project (CSP), which was launched for the first time in 2004 with
the cooperation of Iran's Forestry, Rangeland and Watershed management Organization,
Civil service of the United Nations Development Programme (UNDP) and the Global
Environment Facility (GEF);

- MENARID Institutional Strengthening and Coherence for Integrated Natural Resources
Management which was launched for the first time in 2010 with the cooperation of Iran's
Forestry, Rangeland and Watershed management Organization, Civil service of the United
Nations Development Programme (UNDP) and the Global Environment Facility (GEF);
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- Rehabilitation of Forest Landscapes and Degraded Land with Particular Attention to
Saline Soils and Areas Prone to Wind Erosion Project (RFLDL) which was implemented
since 2011;

- Sustainable management of water and soil resources which was implemented since 2016.

Furthermore, with the participation of Iran's government agencies and local communities,
many conservation policies have been established, including the TOUBA plan, the SIYANAT
(preservation) policy, the National Green Movement Strategy (including trees planting programs),
and the Forest Rest plan or National Forest Breathing project. The preservation and Forest Rest
policies are being undertaken as part of these programs.

The SIYANAT plan was implemented in 2003 in Zagros and Arasbaran forests as a multi-
purpose and participative preservation and development forestry policy. The aims of this strategy
were avoiding damage, preserving forest stands and habitat, increasing the status of protected
forests, and improving forest residents' lives. This plan's ultimate purpose was to setup a sustainable
development.

Reviewing the last few decades of Hyrcanian forest policies and management practices, it is
clear that various legislation, planning and strategies have been used. The first stage involved
stopping clear-cutting on a large scale in restoration regions, the second involved converting even-
aged stands to uneven-aged stands, and the third involved spot-cutting in a handful of selected
locations. Although all these management strategies were aimed at reducing the harvesting pressure
on Hyrcanian forests, the common thread among all these strategies is that these forests were
commercially used until 2016. In this context, the Iranian Parliament approved the Forest Rest plan
or National Forest Breathing project in 2016, based on which any exploitation and all commercial
and industrial wood harvesting in Hyrcanian Forests of Iran was banned to improve their cover,
resilience, and productivity. Due to this conservation plan, none of the harvesting contracts have
been renewed, which has resulted in significant adjustments to management procedures.

4. DISCUSSION

The FNL, passed by the Council of Ministers in 1963, marked a significant shift in Iran's
management and legal structure for renewable natural resource lands, transferring ownership of
forest and pasture lands to the government, with the exception of properties. Furthermore, the 50t
article of the constitution recognizes environmental conservation as a public obligation and
underlines the prohibition of environmentally detrimental actions [25]. The most important
regulation in the subject of forests and pastures, enacted in 1967, is the law on conservation and
exploitation of forests and pastures, which outlined the legal and management framework of natural
resources in the Iran [26]. According to the findings, regulations governing the transfer of forests
and pastures received the most approvals following their nationalization in 1962. The majority of
legislative emphasis has clearly been focused on transferring national lands for building and service
development, as well as modifying the usage of forests and pastures.

Forests and pastures have been specifically legislated in Iranian laws and regulations, and the
legislator has taken into account various issues such as the restoration and creation of forests and
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pastures, their exploitation and development, and the transfer of land to meet the basic needs of
society in the agricultural, industrial, and commercial sectors, as well as other needs of society.

Reviewing the laws, reveals that the number of rules and regulations linked to forests and
pastures is too conventional in terms of amount and frequency when compared to the number of
laws in other sectors. They overlap and interfere with one other at the same time, resulting in
ambiguity. Among those overlaps and interferences is the first stage of the Land Reforms Law with
the FNL (1963) and the conservation and exploitation of forests and pastures Law (1967) concerning
the recognition and acquisition of an area as barren and state lands on the one hand and the
recognition and acquisition of the same land as national land on the other. Tom Pakdel Janyar and
Maleki [27] demonstrated that the extent of national lands converted to agricultural land is shrinking
year by year, indicating interference in exclusions and expropriation of public resources.

The Cabinet of Ministers enhanced the offences linked to the destruction of vegetation on
November 5, 2017, which was the subject of the law on the conservation and exploitation of forests
and pastures. However, the offences and punishments for destroying forest and rangelands have
not been updated and have lost their deterrent effect. For instance, the "Article 690 of the Islamic
Penal Code" has lowered the sentence provided in "Article 55 of the Law on the conservation and
exploitation of forests and pastures (1967)". On the other hand, the punishment established in this
law article lacks the requisite of proportionality in terms of severity with the area of national lands
taken. Izadikhah and Gorjifard [28] evaluated the efficacy of natural resource legislation in
protecting environmental rights. They stated that the law on the conservation and exploitation of
forests and pastures (1967), as the most essential legislation of forests and pastures to ensure natural
resources, has resorted to some promises of legal executions, and even criminal ones. It appears to
be unable to adapt to existing environmental demands in many circumstances, because of the limited
number of penalties.

By diving into the legislation, it is obvious that the mutual legal and social status of other
people groups, including tourists and mountaineers, with pastoralists and local inhabitants lacks
defined norms and regulations. The legislator has not resolved on the question of culturalization,
preservation and restoration, protection and development of forests and pastures in the legislation.
Moreover, indigenous knowledge and traditional ecological knowledge, as well as its consequences
for the development, restoration, and conservation of natural resource lands, are not addressed in
the legislation. In property judgements, rules for individuals, and other sectors, public rights and
the conservation of forest lands and pastures are prioritized as vital resources. Babaei Mehr [29] also
highlights a lack of attention to biodiversity, forest inhabitants' rights, and public interests in forests
and pastures legislations. In reality, centralized government forest management may not be the ideal
option, especially given Iran's forest property laws and the lack of local people's participation in
decision-making and utilization of indigenous knowledge in forest management plans.

Laws relating to the transfer of forest and pasture lands have received the most approvals
since the nationalization of forests and pastures in 1963, and it is apparent that the transfer of forest
and pasture lands for development and land use change has received the greatest attention. By
reviewing the issues approved in other departments' laws in relation to forests and pastures, it is
clear that the special laws of forests and pastures have undergone parallel measures, the laws of
forests and pastures have been distorted, and in some cases, the nationalization of forest and pasture

lands has been violated.
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Examining the implementation regulations of the forest and rangeland issue reveals that the
majority of approvals (by the Cabinet) following the nationalization of forests and rangelands are
related to the assignment of these lands for construction works, agriculture, services, and housing,
with less emphasis placed on the local's participation and preservation of these resources.
Conservation projects (such as SIYANAT, forest rest plan etc.), on the other hand, were not only
ineffective, but they also contributed significantly to the widespread forests loss by ignoring local
ownership and a lack of motivation for collaborative effort in forest conservation [7,30,31].

5. CONCLUSIONS

This study addressed the key laws and regulations of Iran in the sphere of forests and pastures,
presenting the management and legal policy for these two land uses in a systematic manner. This
data is useful for professionals from organizations involved in these two land uses. Furthermore,
this research serves the demands of natural resource and law professionals in social and legal studies
and investigations, and it demonstrates the legal position and judicial protection of forests and
pastures. In this study, the difficulties of current laws linked to forests and pastures have been
mentioned by collecting and evaluating the several laws and regulations, which may be used as a
basis for the authorities to remedy the problems and weaknesses of the laws. Following is an
overview of the rules and regulations governing forests and pastures:

1) These two land uses have been specifically legislated, and the legislator has taken them
into account in the rules of other industries such as mining and road building;

2) Property judgements, regulations affecting persons, and other sectors prioritize public
rights and the protection of forests and pastures as essential resources;

3) In certain circumstances, with the ratification of subsequent legislation, the law on the
nationalization of forest and pasture lands has been broken;

4) The culturalization of natural resource conservation has received little consideration in the
authorized legislation;

5) The application of indigenous community solutions in natural resource management has
not been included.

According to the situations described, it is advised that the laws and regulations in the forest
and pasture sectors, as well as the laws of other sectors connected to forests and pastures, be
reviewed and examined, and then the faults and weaknesses remedied.
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EXTENDED ABSTRACT - REZUMAT EXTINS

Titlu in romadnd: O sintezd a politicii si legislatiei forestiere iraniene

Introducere: In prezent, este imposibil de atins dezvoltarea sustenabilii fard a acorda atentia cuvenitd resurselor
naturale si de mediu. Resursele naturale ale Iranului sunt limitate in timp ce procesul de regenerare al acestora este lent
sau chiar inexistent. Ca atare, dupd mai multi ani in care s-au pierdut importante suprafete de padure, guvernul iranian
a incercat oprirea acestui trend prin intermediul mai multor acte normative. Scopul acestui studiu a fost de a identifica,
consolida si analiza actele normative implementate de catre Consiliul Islamic si Consiliul National al Iranului, specifice
sectorului forestier dupd nationalizarea acestuin din 1963.

Materiale si metode: Studiul a folosit iriformatii disponibile in surse media cficiale, literatura de prcfil, precum
si din documentele Centrului de Cercetare al Consiliului Islamic al Iranului, cu privire la regulile si legile forestiere
aprobate de Consiliul Islamic, Consiliul de Ministri, Consiliul Suprem de Administrare si Consiliul Suprem pentru
Planificare Urband si Arhitecturd.

Rezultate i discutii: Din punct de vedere istoric, printre cele mai importante elemente care au contribuit la
pierderea de suprcfefe forestiere in Iran au fost utilizarea lennului pentru incalzire si productia de mangal, precum si
conversia padurilor in terenuri agricole. Ca rezultat, prima lege forestierd din Iran a fost introdusd in 7 ianuarie 1943.
La momentul respectiv, Ministerul Agriculturii avea in portcfoliv managementul si dezvoltarea forestierd, precum si
exploatarea forestierd. Legea in cauzd a obligat proprietarii de pdduri si urmeze instructiunile Ministerului Agriculturii.
Aprobarea Legii Nationalizirii Padurilor in 1963 a reprezentat un punct de cotiturd in legislatia, preocupdirile de prcfil
si managementul forestier din Iran. In conformitate cu aceasti lege - prima lege codificatid pentru paduri din Iran - toate
terenurile forestiere intrd in proprietatea statului iar atributiile legate de mentenantd, restaurare, dezvoltare si exploatare
sunt plasate in <fera Organizatiei pentru Paduri. Cea mai importantd lege cu privire la resursele naturale a intrat in efect
in 1968, prin aprobarea legii conservdrii si utilizdrii pddurilor si pisunilor. Dupd implementarea acestei legi, a fost
intemeiat Ministerul Resurselor Naturale care a jucat un rol important in organizarea padurilor si pasunilor Iranului in
scopul conservdrii, restaurdrii, dezvoltdrii si exploatérii. Pentru o mai bund protejare a piadurilor din Iran, s-au
implementat mai multe politici de conservare. Cu toate acestea, ele nu au fost fezabile si au fost implementate incomplet
datoritd unor deficiente cum ar fi dezechilibrele intre programe si bugete. In ciuda nationalizirii pidurilor, mai multe
studii au indicat faptul cd suprafetele acoperite de pdduri sunt in declin.

Concluzii: Datoritd discrepantelor in procesele legislative, ecosistemele forestiere ale Iranului sunt supuse, an de
an, riscului de disparitie. Legile si politicile de conservare ale Iranului au fost ineficiente datoritd unor varii motive, cun
ar fi implementarea neadecvatd, lipsa fondurilor, lipsa participirii comunititilor locale in managementul padurilor,
somajul si lipsa unor tehnologii forestiere moderne. Neimplementarea legislatiei proprietdtii, transferul unor terenuri
nationale, lipsa de angajament al entitdtilor guvernamentale si non-guvernamentale contribuie la starea actuald a
padurilor din Iran. De exemplu, un numir de circa 50 de organizatii si entitdti din Iran determind, dezvoltd si
implementeazi varii politici si planuri de mediu fird consultarea altor pirti relevante. Ca atare, conflictele institutionale
se manifestd in plus fatd de disputele individuale legate de proprietate, inriutitind starea de fapt. In viitor sunt necesare
decizii adecvate din partea celor care se ocupi cu managementul resurselor naturale pentru a se trata corect problemele
existente si a se preveni degradarea pidurilor. Mod.ficdri substantiale vor fi necesare in particular la nivelul politicilor si
legislatiei de prcfil,

Cuvinte cheie: politicd de conservare, management forestier, politici forestierd, sintezd,
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1. INTRODUCERE

Ecosistemele forestiere au cea mai mare biodiversitate de specii vegetale. Cunoasterea
evolutiei lor este esentiala pentru gestionarea durabila a padurilor. Dar pentru aceasta este necesara
promovarea speciilor adaptate cat mai bine la conditiile de mediu. Speciile de arbori au cunoscut o
dezvoltare continua si durabila sub influenta factorilor de mediu. Schimbarile climatice care sunt
preconizate pentru acest secol vor provoca modificdri In arealele naturale de crestere, pentru un
numar mare de specii de arbori. Cercetarile privind actiunea factorilor ce determina distributia
speciilor vegetale reprezintd o prioritate la nivel international si national pentru a imbunatati soarta
padurilor si 0 mai bund intelegere a problemelor legate de factorii abiotici, in contextul cand se
doreste cresterea suprafetei impadurita.

Dupa cum se cunoaste, conditiile climaterice sunt intr-o permanenta schimbare. La inceputul
secolului XX (1903) cercetdtorul Morozov G. atrage atentia despre importanta conditiilor de mediu
in dezvoltarea arboretelor [1]. Schimbdrile climatice influenteaza biodiversitatea [2] si zonalitatea
padurilor, prin extinderea sau reducerea arealului natural al speciilor [3]. Cunoasterea cerintelor
ecologice a vegetatiei forestiere lemnoase este extrem de importanta atunci cand se urmareste
impddurirea unor terenuri. Suprafata redusd acoperitd cu padure este una din cauzele schimbarii
climei si a modificarii arealului unor specii forestiere. Cunoasterea modului de reactie si adaptare a
speciilor forestiere la schimbarile climatice constituie elemente de baza pentru fundamentarea
deciziilor de adaptare a managementului forestier la noile conditii de mediu, in vederea asigurarii
unei gestionadri sustenabile a fondului forestier [4].

Dupa cum se mentioneaza [5] plantele lemnoase din regiunile calde sunt frecvent obiectul
cercetarilor, in contextul schimbarilor climatice. Cercetarea acestor specii este legata de capacitatea
extinderii arealului natural ca urmare a cresterii temperaturii medii anuale, a modificarilor
regimului hidrologic si a cresterii frecventei fenomenelor meteorologice extreme. Prognoza evolutiei
padurilor in noile conditii de schimbare climatica indica specii mezofite, care se vor ridica la
altitudini mai inalte, fiind la randul lor inlocuite de specii mai xerofite in arealul actual. Una dintre
aceste specii, care tolereazd temperaturile ridicate si seceta, este Fraxinus ornus L. (mojdreanul). In
contextul actualelor conditii social-ecologice din Republica Moldova, mojdreanul are o deosebita
importanta pentru conservarea si dezvoltarea fondului forestier. Valoarea acestei specii este data de
calitatea produselor lemnoase si nelemnoase, precum si de alte servicii furnizate.

Fiind la limita estica a arealului natural, Fraxinus ornus L. este o specie rar intalnita In fondul
forestier national, dar cu multiple utilizari: ca planta melifera [6], medicinala [7], decorativa [8, 9],
furajera [10, 11] si folosita pentru coloranti in industria covoarelor [12]. Are toleranta la poluarea
atmosferica [13] si incendii [14]. Mojdreanul este important din punct de vedere ecologic, economic
si ornamental [15-17]. Analiza chimica a scoartei, frunzelor si florilor de Fraxinus ornus L. a evidentiat
prezenta multor compusi apartindnd, in principal, grupurilor de hidroxicumarine, glucozide
secoiridoide, feniletanoide si flavonoide [18], care sunt utilizati In medicind datorita beneficiilor
pentru sanatatea oamenilor. Diversitatea efectelor farmacologice si terapeutice ale mojdreanului
sunt promitatoare datoritd sigurantei si eficacitatii compusilor chimici pe care le contine [19].
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Cercetatorii [20] mentioneaza ca in ultima perioada au fost publicate, In general, un numar
relativ mic de studii cu privire la specia Fraxinus ornus L. Cercetarile efectuate despre mojdrean au
vizat, In principal, compozitia chimica a diferitor organe si stresul speciei la diferite conditii
ecologice, variabilitatea genetica si hibridizarea. Din acest punct de vedere, studiul realizat despre
conditiile stationale in care se intalneste mojdreanului in Republica Moldova se incadreazd in
actualitatea de cercetare. Cu toate beneficiile prezentate mai sus, mojdreanul nu a fost valorificat
eficient pana in prezent de specialistii din Republica Moldova. Astfel, functiile ecologice, sociale,
economice $i serviciile acestei specii sunt putin folosite. Din acest motiv, specia fard indoiala trebuie
sa fie luata in considerare si studiata. Resursele acestei specii sunt pufin cunoscute sub raportul
raspandirii si al conditiilor stationale In care vegeteazd. Necesitatea cercetarilor este dictata de
valoarea utilizarii acestei specii in diferite domenii, precum si de potentialul diseminarii in diverse
statiuni forestiere, datorita schimbarilor climatice. Avand in vedere cele mentionate, studiul a avut
ca scop analiza cadrului natural al speciei Fraxinus ornus L. si influenta exercitata asupra diseminarii
speciei in conditiile ecologice din Republica Moldova. Pentru realizarea scopului s-au urmarit
urmatoarele obiective: i) cfectuarea unei sinteze privind stadiul actual al cunostintelor referitoare la
specia Fraxinus ornus L., ii) cunoasterca particularitatilor statiunilor forestiere care favorizeaza
aparitia mojdreanului si iii) stabilirea corelatiilor dintre diseminarea speciei cercetate si factorii
geomorfologici si biometrici.

2. MATERIALE SI METODE

2.1. Caracteristicele speciei studiate

Materialul de cercetare a constat in analiza a 283 unitati amenajistice din trei ocoale silvice, in
care mojdreanul, regenerat natural, intra in compozitie sau este diseminat. De asemenea, materialul
de cercetare a constat si din peste 100 subparcele in care este cultivat mojdreanul in diferite ocoale
silvice din Republica Moldova. Aditional s-a determinat masa si diametrul semintelor de mojdrean.
Aspectele care sunt prezentate in continuare au avut la baza lucrdrile publicate de [21-24]. Fraxinus
ornus L., arbore indigen de foioase din familia Oleacese, genul Fraxinus, originar din zona
Mediteraneeana - Sicilia, are o inradacinare trasantd, cu capacitate de lastdrire si drajonare ridicata.
Din genul Fraxinus, mojdreanul are cea mai mic4 arie de raspandire naturala. In general, ocupa sudul
Asiei si Europei, fiind o specie xerofita, termofila, heliofila. Este un arbore de marimea a Ill-a,
indltimea medie este de 10-12 m, dar se intalneste si sub forma de arbust. Are tulpina scurta, adeseori
ramificatd, diametrul ajungand pana la 80-100 cm. Coroana este bogata in ramuri. Maturatia este
spre sfarsitul lunii iulie. Semintele germineaza usor, fard stratificare, daca sunt semdnate primavara.
Maturitatea arborilor este atinsd aproximativ la varsta de 15-20 ani, fructificand anual, cu crestere
rapida in tinerete si fara vatdmadri de insecte. Preferd un climat calduros, sufera de ingheturile
excesive, la temperaturi de sub -25°C. Este foarte putin pretentioasa fata de proprietatile solului. Se
instaleaza pe soluri de tipul rendzinelor litice (specie calcicold) si preferd solurile bogate in baze de
schimb. Pe stancarii creste sub forma arbustiva si are un temperament mijlociu. Dupa importanta
forestiera poate fi intrebuintat in lucrarile de ameliorare. Formula ecologica este:

colinar campestru, euterm (subtermcfil), mezcfil-submezc fil, helicfil
eubazic, mezotrcf-oligotrcf, calcicol, mezoxerc fit-mezcfit
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Aceasta specie creste pe soluri calcaroase, substraturi silicatice, cu un pH aproape neutru. Se
dezvolta bine si pe soluri sarace, cu pietris, bine aerisite si drenate, suferind datoriti concurentei cu
alti arbori cu care se asociaza: Acer spp., Carpinus spp., Castanea spp., Pinus spp., Querqus spp.
Precipitatiile medii anuale necesare pentru o buné dezvoltare a speciei sunt cuprinse intre 500-650
mm, avand o bund rezistentd la seceta. Longevitatea mojdreanului este de pana la 100 ani [16].
Tnﬂore§te la sfarsitul lunii aprilie inceputul lunii mai, dupd infrunzire. Polenizarea se efectueazi cu
ajutorul vantului si insectelor [25]. Aproximativ jumatate dintre indivizi sunt masculi, restul sunt
hermafroditi care produc i seminte, dar nu in fiecare an [26]. Din punct de vedere al biologiei florale,
Fraxinus ornus L. este androdioic, o forma extrem de rard de exprimare a sexului definitd prin
prezenta simultana a indivizilor masculi si hermafroditi intr-o populatie reproducitoare. Este un
sistem rar si original, atat din punct de vedere teoretic, cat si din punct de vedere empiric [27].
Lemnul este de esenta tare, gros, rezistent, elastic, flexibil, cu aspect placut, cu valoare economica
scdzutd, folosit In principal ca lemn de foc, pentru unelte de casd, la mobilier cu suprafete curbate.
Ca si alte specii de frasin, Fraxinus ornus L. prezinta variatii morfologice si mai multe subspecii. Sunt
recunoscute doud subspecii: Fraxinus ornus subsp. ornus si Fraxinus ornus subsp. cilicica.

2.2. Descrierea cadrului natural

Locul cercetérilor este reprezentat de Ocolul Silvic Baimaclia (O.S. Baimaclia), administrat de
Intreprinderea pentru Silviculturi Silva-Sud Cahul (i.S. Silva-Sud Cahul), Ocolul Silvic Carpineni
(O.S. Cérpineni), administrat de Intreprinderea pentru Silviculturd Hancesti-Silva (1.S. Hancesti-
Silva) si Ocolul Silvic Cimislia din Intreprinderea Silvo-Cinegetici Cimislia, toate subordonate
Agentiei ,Moldsilva”. Padurile luate in studiu, raspandite in sud-vestul Republicii Moldova,
acoperd o suficientd paletd de tipuri de paduri si statiuni forestiere, ceea ce asigurd o ampla
variabilitate a altitudinii, substratului geologic si litologic, topografiei. Din punct de vedere
geomorfologic zona de activitate a O.S. Carpineni ocupa nordul Campiei Moldovei de Sud. Ocolul
Silvic Baimaclia este situat In mare parte (67%) pe Podisul Tigheci, iar restul teritoriului (33%) este
repartizat in Campia Moldovei de Sud. Teritoriul ocupat de vegetatia forestierd a Ocolului Silvic
Cimiglia este situat pe Campia Colino-Deluroasd a Moldovei de Sud. Partea sudici a ocolului silvic
reprezintd o zond de tranzitie citre Campia de Vest a Mdrii Negre [28]. Teritoriul studiat se
incadreaza zonal in sectorul de clima moderat-continentald, ce se caracterizeaza prin ierni blande si
scurte, cu pufina zapada si veri calde, de lunga duratd, cu o cantitate scizutd de precipitatii. Dupa
raionarea geobotanica a Republicii Moldova [28], teritoriul apartine districtului padurilor foioase de
amestec (O.S. Baimaclia, O.S. Cimigslia) si stejar pufos (O.S. Carpineni). Regimul termic al zonei se
caracterizeaza prin temperaturi medii anuale ale aerului de la + 9,6 C pani la + 10°C si precipitatii
medii anuale de 435-526 mm, cu variatii mari pe parcursul anului. Durata medie a perioadei de
vegetatie este de circa 180-190 zile.

2.3. Metode utilizate

Pentru realizarea obiectivelor s-a folosit metoda documentirii bibliografice, metoda
observatiei directe pe itinerar prin méasuratori si determindri pe teren, precum si metoda analizei si
sintezei. Documentarea bibliografica a avut o pondere insemnati si a cuprins studiul
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amenajamentelor silvice In vigoare, a descrierilor parcelare si a lucrarilor de specialitate privind
cadrul natural si vegetatia forestiera din Republica Moldova. Astfel, s-a avut in vedere substratul
litologic, geomorfologia, solurile, clima, tipurile de statiune, tipurile de padure si descrierea
vegetatiei forestiere. Pentru determinarea tipurilor de sol s-a utilizat harta pedologica de la
amenajarea din anul 1985. Pentru terenurile noi, primite In fondul forestier dupa aceastd perioada,
s-a utilizat harta solurilor a Institutului de Pedologie, Agrochimie si Protectie a Solului ,Nicolae
Dimo” [29] si hartile solurilor (scara 1:10000) fostelor gospodarii agricole din arhiva Institutului de
Proiectari si Organizare a Teritoriului.

Determinarea greutatii a 100 de seminte s-a efectuat in trei repetitii, cu ajutorul cantarului
electronic AS R2, avand o precizie de 0,1 mg, iar diametrul semintelor s-a mdsurat cu sublerul
electronic Tolsen 35053, cu precizia de 0,01 mm. Studiul in teren a fost realizat prin deplasari in
regiune, pe perioada de activitate la amenajarea padurii. Din punct de vedere practic, conform
Normelor tehnice privind folosirea, conservarea si dezvoltarea padurilor din Republica Moldova
[30], s-au delimitat suprafefcle cu mojdrean in compozitie sau cele in care s-a constatat prezenta
speciei.

Descrierea vegetatiei forestiere s-a referit la studiul si descrierea arboretului din fiecare unitate
amenajisticd, prin determinareca si Inregistrarea caracteristicilor de ordin ecologic, dendrometric,
silvotehnic si fitosanitar, precum si indicarea masurilor necesare a se aplica in deceniul urmaétor.
Pentru determinarea indicilor dendrometrici, s-a utilizat dendrometrul finlandez , Suunto” la
stabilirea indltimilor, clupa forestiera pentru determinarea diametrelor si relascopul , Bitterlich”
pentru determinarea consistentei. Concomitent, s-au facut determindri asupra subarboretului,
semintisului utilizabil si litierci, iar la rubrica ,Date complementare” s-au Inscris si alte informatii
asupra componentelor biotopului. Studiul conditiilor edafice s-a efectuat dupa Tarziu [31], analiza
tipurilor de statiune, padure si flord dupa Tudoran [32], iar clasa de productie s-a stabilit dupa
Giurgiu si Draghici [33]. Potentialul productiv al statiunilor forestiere a fost determinat prin metoda
directa, care ia in consideratie conditiile climatice, edafice, geomorfologice si indirect, prin
intermediul florei indicatoare si a vegetatiei forestiere. Observatia, ca metoda de cercetare, a avut un
rol important in recunoasterca teritoriului luat in studiu, la identificarea si descrierea unitatilor
stationale, precum si la caracterizarea arboretelor.

Datele culese au fost prelucrate cu ajutorul programului Microsoft Excel 2010, in vederea
obtinerii de informatii privind raspandirea mojdreanului in functie de caracteristicele unitatilor
amenajistice in care a fost identificat. Cauzalitatea raspandirii unei specii de plante poate fi
cuantificatd si analizata cu ajutorul corelatiei. Dintre metodele de analiza a corelatiei s-a folosit
tabelul de corelatie. Pentru a identifica existenta unei relatii de dependenta intre variabilele
analizate, care au potentialul sa influenteze raspandirea mojdreanului (numarul de arbori pe
suprafatd, modul de regenerare, forma reliefului, configuratia terenului, expozitia, inclinarea,
altitudinea, solul, flora, statiunea, tipul de padure, caracterul tipului de padure, litiera, structura
arboretului, consistenta, clasa de productie, varsta, suprafata, desimea subarboretului, volumul
arboretului) s-a calculat coeficientul de corelatie. Intensitatea corelatiei depinde de valoarea absoluta
a coeficientului de corelatie liniara Pearson (1), ce ia valori intre -1 si +1. Independent de marimea
celor doua populatii, s-a propus urmatoarele semnificatii: 0 < Irl <0,2 - corelatie foarte slaba, 0,2 <
lrl <0,5 - corelatie slaba, 0,5 < Ir| <0,7 - corelatie moderata, 0,7 < Ir| <0,9 - corelatie puternica, 0,9
<Irl £1- corelatie foarte puternica [34]. Datele rezultate au fost stratificate si prelucrate prin metode
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matematice si statistice utilizand programul Microsoft Excel. Aceste informatii sunt utile in calculele
de previziune si in modelarea tendintelor evolutive ale speciei studiate.

3. REZULTATE

Modelarea reliefului sub actiunea factorilor externi prezintd o reciprocitate fati conditiile
climatice, care se rasfrange asupra formei suprafetei tarii. Relieful este unul din factorii care
influenteaza raspandirea naturala a speciilor de plante, care se intalnesc in fondul forestier din
Republica Moldova. In zona cercetats, mojdreanul este raspandit in general pe versanti si platouri
(Tabelul 1). In raport cu aceste forme de relief, repartizarea se prezinta astfel: in O.S. Cimislia 85%
din arborete cu mojdrean sunt situate pe versanti, dintre care 72% au configuratie ondulats, mai
putin este diseminat pe partea inferioard a versantului (8%) sau mijlocie (2%), iar pe platou doar 5%.
Aceasta tendinta se observa si pe teritoriul O.S. Baimaclia unde 41% dintre arborete in amestec cu
mojdrean sunt raspandite pe versanti si 38% pe platou. In O.S. Carpineni 39% din suprafata cu
mojdrean se gaseste pe partea superioara a versantilor si 31% pe versantii mijlocii, In majoritatea
cazurilor avand forma ondulata, In timp ce pe platouri cu suprafata plana este raspandit in proportie
de 13%. Pe alocuri (O.S. Baimaclia, O.S. Céarpineni) mojdreanul este diseminat si pe fundul viilor.
Analiza dintre forma reliefului si configuratia terenului a indicat o corelatie inversa si de o
intensitate slaba (r = —-50), aceeasi situatie fiind specifica si solului (r = -0,22). Totodata, coeficientul
de corelatie a fost negativ intre forma reliefului, expozitie (r = -0,72) si inclinare (r = -0,73), dar cu o
legdtura puternica.

Dupd cum s-a menfionat, relieful prin diversitatea factorilor geomorfologici (altitudine,
inclinare si expozitie), determind raspandirea naturald a speciilor forestiere. In arealul natural din
Republica Moldova, mojdreanul se situeaza altitudinal intre 50-300 m, pe versanti cu inclinari si
expozitii variate (Tabelul 2). De cele mai multe ori mojdreanul se gaseste la altitudini de 101-150 m
(61% - O.S. Cimislia; 39% - O.S. Baimaclia; 38% - O.S. Céarpineni) si 151-200 m (44% - O.S. Carpineni;
31% - O.S. Cimislia; 21% - O.S. Baimaclia). In raport cu panta terenului, majoritatea suprafetelor cu
mojdrean au inclinarea de 6-108 (72% - O.S. Carpineni, 58% - O.S. Cimislia, 32% - O.S. Baimaclia).
Versantii partial insoriti detin superioritatea numericd, la raspandirea naturald a speciei (51% - O.S.
Baimaclia, 50% - O.S. Carpineni). Urmeaza versantii cu expozitia insorita (34% - O.S. Cimislia, 32%
- O.S. Baimaclia) si cei cu expozitia umbritd. In ceea ce priveste altitudinea, s-a identificat o corelatie
de intensitate slaba (r = 0,22) cu desimea subarboretului si cu clasa de productie (r = -0,26). Intre
altitudine si bonitatea statiunii forestiere exista o corelatie moderata (r = —0,66). Variabila referitoare
la inclinarea terenului se coreleaza slab (r = 0,23) cu tipul de sol, iar expozitia cu gradul de inclinare
a terenului (r = 0,50). Intre vegetatie si sol existd o stransa conditionare reciproca. Proprietatile fizice
si chimice ale solului determind instalarea anumitor specii de plante, iar vegetatia influenteaza
formarea solurilor. Diversitatea materialului parental si a proceselor de solificare din zona studiata
a determinat formarea diferitor tipuri de sol. Conditiile edafice, concomitent cu conditiile climatice,
influenteaza mediul de viatd si productivitatea arborilor. Solul asigura suport vegetatiei, apa si un
ansamblu de substante nutritive. In arboretele de amestec, aceleasi conditii edafice pot fi favorabile
unor specii in detrimentul altor specii. In raport cu gradul de saturatie cu aceste elemente, depinde
productivitatea vegetatiei forestiere, care se reflecta prin caracteristicele biometrice ale arborilor.
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se poate observa, in majoritatea cazurilor, mojdreanul se dezvolta mai bine comparativ cu alte specii
in statiunile forestiere cu bonitate inferioara. Legatura corelativa dintre tipul de statiune cu tipul de
padure, cu clasa de productie si varsta arboretului a indicat corelatii pozitive slabe semnificativ
statistic, respectiv r = 0,25, r = 0,27 si r = 0,35. Capacitatea statiunii forestiere de a Intretine o anumita
biocenoza s-a reflectat In caracteristicele dendrometrice ale arboretului. Structura actuala a padurilor
din ocoalele silvice studiate, a tipului si caracterul actual al padurii este rezultatul modului de
gospoddrire practicat de-a lungul timpului. In urma analizei vegetatiei din zona de studiu, au fost
identificate 6 tipuri de padure, redate in Tabelul 5. Avand in vedere importanta padurilor naturale,
in contextul actual al schimbarilor climatice, la nivel national si mondial, datoritd capacitatilor
ecoprotective, pentru zona studiatd este un dezavantaj faptul ca suprafetele cu paduri naturale
constituie maxim 21% in O.S. Cdrpineni (dintre care 8% sunt de productivitate inferioara), 6% in O.S.
Baimaclia (doar 1% fiind de productivitate mijlocic), iar in O.S. Cimislia lipsesc aceste tipuri de
padure, diseminate cu mojdrean.

Dupa cum reiese din cele mentionate anterior, majoritatea padurilor analizate sunt artificiale,
de productivitate inferioara (100% - O.S. Cimislia, 94% - O.S. Baimaclia, 48% - O.S. Carpineni).
Padurile derivate partial constituie 2%, iar total derivate 27%, dintre care 20% sunt de productivitate
inferioard. In acelasi timp, productivitatea tipurilor de padure reflects, in mare parte, bonitatea
statiunilor forestiere. Cel mai raspandit tip de padure cu mojdrean este: ,Stejaret de pedunculat cu
arfar tataresc si porumbar, Pi si Stejaret de silvostepa, Pi(m)”, urmat de ,,Stejéaret de pedunculat cu
cires, Pi” si ,Stejdret de pedunculat cu artar tataresc si porumbar, Pm”. Coeficientul de corelatie
dintre tipul de padure si flora indica o valoare ridicata (r = 0,93), astfel corelatia fiind foarte puternica.
Tipurile de padure dominante, in care se disemineaza mojdreanul, sunt ,,Stejar pufos din silvostepa
de deal, de productivitate mijlocie” si ,Stejaret de pedunculat cu artar titiresc si porumbar, de
productivitate inferioara”. Volume maxime la hectar (89 m?) s-au inregistrat in arborete naturale,
practic pure in proportie de 80-90%, situate in clasa II-a de productie, la varsta de 26-40 ani, cu
consistenta 0,8-0,9, pe statiuni de bonitate mijlocie, si anume ,,Silvostepa deluroasa de cvercete de
pufos, pe culmi si treime mijlocie-superioard de versanti insoriti, cu cernoziomuri argiloiluviale,
cambice, tipice, vertice, soluri cernoziomoide cu Glechoma hederacea L. sau Geum urbanum L.”, dar si
pe statiuni de bonitate inferioara ,Silvostepa deluroasa de pedunculat pe platouri si versanti slab-
moderat inclinati, cu cernoziomuri tipice, cambice, argiloiluviale, alte cernoziomuri cu Poa pratensis
L”. Varsta arboretului se coreleaza slab cu litiera (r = 0,40). Consistenta se coreleaza slab (r = 0,39) cu
lucrérile propuse, cu clasa de productie (r = 0,22) si in sens invers cu varsta (r = —0,35). Pe parcursul
implementarii amenajamentului silvic, in 21% din suprafetele cu mojdrean s-au planificat tdieri de
conservare. Cu lucrari de igiend vor fi cuprinse 17% din subparcele, curatiri - 37% si rarituri - 25%.
O legaturd puternica de care depinde raspandirea mojdreanului exista cu desimea subarboretului (r
=0,97), care In acest caz protejeaza semintisul. De asemenea, numadrul de arbori din subparceld are
0 legatura moderata (r = 0,69) cu clasa de productie si cu modul de regenerare (r = 0,51). Modul de
regenerare a arboretului se asociaza foarte puternic cu clasa de productie (r = 0,79) si moderat cu
volumul la hectar (r = 0,52) sau la subparcela (r = 0,54). Subunitatea de protectie are o legdturd
moderatd directad cu flora (r = 0,56), cu tipul de padure (r = 0,54) si slaba cu varsta (r = 0,38), cu
caracterul tipului de padure (r = -0,42) si cu lucrdrile propuse (r = —0,38).
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Floresti, Glodeni, Ivancea, Lipcani, Nisporeni, Olanesti, Pohrebeni, Sangerei, Seliste, Slobozia,
Telenesti, Valea Mare, Vatici. La mojdrean fructele numite samare pot fi diseminate cu ajutorul
vantului, apei sau/si faunei. Diametrul mediu al semintei este de 2,05 mm, iar masa medie a 100 de
seminte constituie 2,89 g. Raspandirea speciei de la sud-vest la nord-vest, va determina madrirea
suprafetei si cresterea rezistentei arboretelor autohtone la schimbdrile climatice.

4. DISCUTII

Marea bogdtie si diversitatea florei forestiere din teritoriul studiat a atras atentia permanent
asupra speciilor de plante relativ rare. Partea de sud-vest a Republicii Moldova reprezinta o regiune
de maximum interes pentru conservarea biodiversitatii si, in particular, a speciilor termofile de tip
submediteranean, precum Fraxinus ornus L. Vegetatia este de tip silvostepic, cu intrepatrundere de
tip stepic, dominate de stejarul pedunculat (Quercus robur L.) si stejarul pufos (Quercus pubescens
Wild.), iar ocazional de mojdrean (Fraxinus ornus L.). Subarboretul bogat este reprezentat de paducel
(Crataegus monogyna Jack.), sanger (Cornus sanguinea L.), corn (Cornus mas L.), scumpie (Cotinus
coggygria Scop.) etc. Dupd cum concluzionau cercetatorii [35], se pare ca efectele altitudinii,
expozitiei si pantei asupra asocierii dintre arboret si subarboret sunt mai puternice In conditii
climatice uscate decat in cele umede. La acelasi rezultat se ajunge si in urma prelucrarii statistice a
datelor luate in calcul, iar din punct de vedere termic, exigentele ecologice ale mojdreanului coincid
cu cele ale subarboretului si paturii erbacee. $i alte studii [36, 37] mentioneaza impactul puternic al
expozitiei sau substratului asupra compozitiei arboretului in climate mai uscate.

In prezent sunt suficiente cercetiri care demonstreazi importanta florei forestiere in
structurarea, functionarea, stabilitatea, regenerarea arboretelor [38, 39], distributia arborilor pe clase
de varsta, compozitia specifica a arboretelor [40, 41] si In raspandirea speciilor, inclusiv a celor
lemnoase. Clements (1916), citat de [42], a fost primul care afirma ca formarea comunitatilor vegetale
se datoreaza interactiunilor dintre speciile coabitante. Din datele prezentate in articol, se confirma
aceeasi idee mentionata in literatura de specialitate.

Despaduririle in zona de stepa si silvostepa accentueaza extremele termice si hidrologice, prin
aparitia secetelor, a fenomenelor de aridizare si desertificare, sldbirea vitalitatii si a cresterii
plantelor, ajungand la procese de degradarc a solului [43]. Aceeasi situatie se manifesta si in sudul
Republicii Moldova. Intrucat mojdreanul este competitiv in zonele aride, joase de deal si munte, in
padurile de stepa [44], contribuie la stabilitatea arboretelor contra factorilor ecologici perturbatori.
Dupa Fini si colaboratorii sai [45], arborii de mojdrean care vegeteaza in zonele Insorite sunt mai
rezistenti la salinitate usoard in comparatie cu arborii din zonele umbrite. Aceste conditii sunt
specifice si pentru zona de sud a Republicii Moldova, unde este diseminat mojdreanul. Dupa Davies
si colaboratorii sai [46], factorii climatici sunt relevanti pentru compozitia padurilor in cazul
suprafetelor extinse, iar conditiile edafice la scdri mai mici. Popovici si colaboratorii sii [47] au
mentionat ca Fraxinus ornus L. este rdspandit in padurile xerofite din zonele de campie si munte ale
Peninsulei Balcanice, fiind o specie adaptata la conditii mai umbrite, cu amplitudini ecologice mari
fatd de lumina. Rezultate similare s-au obtinut si la analiza diseminarii mojdreanului pe teritoriul
Republicii Moldova.
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Analizand distributia geograficd a speciei Fraxinus ornus L. In Europa si Asia [16, 48] s-a
observat ca nu sunt mentiuni despre prezenta ei pe teritoriul Republicii Moldova, deci limita de est
fiind Romania. Astfel de date sunt prezentate si in alte studii [49-51], care mai mentioneaza ca in
nord se raspandeste natural pand in sudul Cehiei. Din rezultatele obtinute cu privire la arealul
natural al mojdreanului reiese ca trebuie mentionat si teritoriul Republicii Moldova. Pentru
comparatie, in Romania limita de nord a arealului corespunde cu Carpatii Meridionali, abundent
fiind in Dobrogea si Banat [52]. Pe harta distributiei mojdreanului in Romania [53], s-a observat ca
limita nordica trece prin apropierea localitatilor Vaslui, Cluj-Napoca si Oradea, distributie care se
prelungeste pe teritoriul Republicii Moldova. Mojdreanul este instalat si in partea inferioara a
stancilor calcaroase abrupte ale Muntilor Carpati din zona sud-est, cu expozitie sudica (sud-est si
sud-vest), pe soluri bogate In humus calcic de tip rendzind sau pe platouri, imediat deasupra
acestora [54]. In Austria, limita arealului natural al speciei Fraxinus ornus L. este sudul tarii (In
principal sud-estul Carinthia), pe locuri abrupte, stancoase, calcaroase si uscate [55]. In Elvetia, are
un areal restrans de rdspandire in mod natural, pana la sud de Muntii Alpi, in cantonul Ticino [56].
In sud-vestul si sud-estul Slovaciei, mojdreanul se afla la limitele nordice de distributie naturald, in
mod discontinuu in zonele de deal pe versantii sudici si platou, pe substraturi parentale calcaroase
si vulcanice [57]. Slobodnik si colaboratorii sii [58], studiind schimbdrile fenologice a speciei
Fraxinus ornus L. din Slovacia Centrala, mentioneaza ca este posibild o extindere a arealului catre
zonele mai sudice. In general, aceste conditii geomorfologice de raspandire a mojdreanului in
Europa sunt asemanatoare cu cele din Republica Moldova. Pe teritoriul Greciei Fraxinus ornus L.
este un arbore obisnuit, raspandit pretutindeni in zonele de deal si de munte. In afara de daunele
ocazionale cauzate de bacterii (de exemplu Pseudomonas spp.) si de insecte defoliatoare (de exemplu
Lymantria dispar), nu au fost raportate probleme grave de sandtate pentru aceasta specie [59]. Studiile
din Estonia [60, 61] arata ca Fraxinus ornus L. este printre cele mai rezistente specii de frasin la
ciuperca Hymenoscyphus fraxineus. Ar putea fi colonizata de aceasta ciuperca pe cale artificiala, daca
se invecineazd cu arborete de Fraxinus excelsior L., insé pe cale naturala n-au fost raportate atacuri
[62]. Aceste constatari au fost observate in teritoriul cercetat si din discutia cu personalul silvic, care
a confirmat ca n-au observat atacuri de insecte, ceea ce nu este valabil pentru Fraxinus excelsior L.

Din cercetdrile efectuate de Trajer si colaboratorii sai [63], reiese ci inlocuirea speciilor
Ailanthus altissima (Mill.) Swingle si Pinus nigra ]J.F. Anold cu Fraxinus ornus L. pe termen lung ar
putea avea succes. Aceastd idee este binevenita si in conditiile Republicii Moldova, din cauza
invaziei cenusarului si a deficitului de pin negru. In acest sens, este important s4 se protejeze si
grupurile mici de arbori, pentru promovarea noilor generatii, adaptate la conditiile ecologice ale
zonelor de distributie naturald a mojdreanului. Accastd afirmatie este doveditd de rezultatele
obtinute referitoare la influenta varstei arborilor asupra regenerarii speciei si a rezistentei arborilor
la stresul abiotic. Puietii de mojdrean au dat rezultate bune in zona de stepd si silvostepa din
Dobrogea (Romania) [64] si Federatia Rusa [65], fiind plantati pe soluri foarte puternic sau excesiv
erodate, cu substrat dur, calcaros, sisturi verzi, granite, cuartite. Fiind o specie relativ repede
crescatoare, s-a dovedit a fi extrem de utild pe valurile de pamant, in special pe expozitiile Insorite,
unde carenta de apa este accentuatd pe perioada verii [66]. Mojdreanul s-a folosit la infiintarea
perdelelor forestiere de protectie antifonica si antipoluantd, pe soluri cu texturd usoard pani la
mijlocie, semischeletice, calcaroase, pe versanti abrupti, Insoriti sau pe partea superioard a
versantilor umbriti [67]. In Republica Moldova, culturi silvice in amestec cu mojdrean, cu reusita
bund, au fost infiintate In ocoalele silvice: Cuhuresti, Filimon Carcea, Glodeni, Lipcani, Nisporeni,
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Oliscani, Telenesti, Valea Mare. Aceste culturi au clasa de productie de la mijlocie la superioara (I-
III), In statiuni de bonitate mijlocie, cu consistenta 0,6-0,9, iar volumul maxim la hectar a fost de 179
m?® (u.a. 42L, O.S. Lipcani). Primele culturi silvice In amestec cu mojdrean au fost infiintate cu
aproximativ 75 de ani In urmd (O.S. Lipcani, O.S. Cuhuresti). De asemenea, mojdreanul este
recomandat in compozitia-tel la lucrarile de impadurire-reimpadurire in urmadtoarele ocoale silvice
din sudul republicii: Bujor, Ceadar-Lunga, Comrat, Congaz, Moscovei, Slobozia, Taraclia,
Vulcanesti.

5. CONCLUZII

Din cele sintetizate din literatura de specialitate, se mentioneaza ca mojdreanul, datorita
proprietdtilor pe care le are, este o specie importanta pentru padurile exclusiv de protectie din
Republica Moldova si o alternativd pentru impadurirea terenurilor degradate. Insusirile
mojdreanului il recomandd ca o specie importanta in culturile forestiere din statiuni cu bonitate
inferioard, cu posibilitate de a substitui speciile slab productive. Datorita amplitudinii, a plasticitatii
ecologice si a regenerarii insemnate, mojdreanul se regaseste natural in trei etaje fitoclimatice diferite
(FD2, FD1 si Ss), in arborete pure sau in amestec cu alte specii (salcam, stejar pufos), in conditii
pedoclimatice diverse din Republica Moldova. Datorita diseminarii, in majoritatea cazurilor, in
arborete artificiale de productivitate inferioara, se recomanda pentru efectuarea lucrarilor de
ingrijire sau reconstructie ecologicd, favorizarea instalarii arboretelor cu sporirea proportiei
mojdreanului, pentru a creste stabilitatea si productivitatea amestecurilor. Padurile din studiul
prezentat, prin importanta protectiva, diversitatea si starea favorabila a vegetatiei, oferd o ocazie
remarcabild pentru a lua masuri de ocrotire a unor ecosisteme unice in tard. Fiind la limita de est a
arealului natural, o initiativa beneficd pentru protectia speciei Fraxinus ornus L. si in general a
biodiversitdtii din zona, s-ar putea referi la reducerea impactului exploatdrii forestiere. Cercetarile
efectuate in statiunile forestiere studiate releva faptul ca mojdreanul are conditii optime de vegetatie,
realizand productivitati superioare in statiuni forestiere de bonitate inferioard. Analizand
dependenta dintre variabilele luate in calcul si cerintele bio-ecologice ale mojdreanului, se poate
mentiona cd diseminarea speciei este influentata in mod direct sau indirect de tipul solului si a florei,
numadrul de arbori, clasa de productie, desimea subarboretului, factorii topografici etc. Articolul
extinde si cunostintele despre arealul speciei Fraxinus ornus L.
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REZUMAT EXTINS - EXTENDED ABSTRACT

Title in English: Spread cf manna ash (Fraxinus ornus L.) in the ecological conditions cf the Republic «f Moldova.

Introduction: The prediction cf forest evolution under the new conditions (f climate change indicates mesophytic
species, which will rise to higher altitudes, being in turn replaced by more xerophytic species in the current range. One
such species that tolerates high temperatures and drought is the manna ash. The value (f this species is derived from the
quality cf wood and non-wood products and other services provided. The resources cf this species are poorly known in
terms cf distribution and seasonal conditions under which it grows. The study ainzed to analyze the natural environment
<f Fraxinus ornus L. and its influence on the spread cf the species in the ecological conditions cf the Republic cf Moldova.

Materials and methods: The research material consisted cf the analysis cf 283 landscape units, in which the
naturally regenerated manna ash is used or disseminated. The research sites are Baimaclia Forestry District, Carpineni
Forestry District and Cimislia Forestry District. The studied territory in the south-west cf the Republic ¢ f Moldova falls
zonally in the moderate-continental climate sector, which is characterized by mild and short winters with little snow and
long hot summers with low precipitation. The thermal regime (f the area is characterized by average annual air
temperatures ranging from +9.6 °C to +10°C and average annual rainfall (f 435-526 nimi, with large variations throughout
the year. Average growing season is about 180-190 days. The data collected were processed using C,fice 2010 scfrware
in order to obtain information on the spread cf manna ash according to the characteristics cf the landscape units in which
it was identified.

Results: In the surveyed area manna ash is generally spread on slopes and plateaus. In its natural range in the
Republic ¢f Moldova, the manna ash is located altitudinally between 50-300 m, on slopes with di)ferent inclinations and
exposures. In relation to the slope cf the land, most manna ash areas have a slope cf 6-10s. Partially sunny slopes have
the numerical superiority in the natural spread cf the species. Next are the slopes with sunny exposure and those with
shady exposure. The most common soil types and subtypes on which manna ash grows are upright chernozem and typical
chernozem. It was found that in the study area, most stands are cf higher productivity on typical chernozem soils. A
medium productivity was recorded on soils cf the cambic chernozem and vertical chernozem type. As can be seen from
the above, most (f the forests analyzed are artificial forests (f lower productivity. Partially derived forests niake up 2%
and total derived 27%, cf which 20% are cf lower productivity.

Discussion: The great richness and diversity cf the forest flora in the studied territory has drawn permanent
attention to the relatively rare plant species. The south-western part cf the Republic ¢f Moldova represents a region cf
maximum interest for the conservation cf biodiversity and, in particular, cf thermophilic species cf sub-Mediterranean
type, such as Fraxinus ornus L. The vegetation is cf the forest-steppe type, with intermixing cf the steppe type, dominated
by pedunculate oak and downy oak, and occasionally manna ash. The rich undergrowth is represented by: hawthorn,
sandberry, dogwood and scrub. Analyzing the geographical distribution cf the manna ash in Europe and Asia, it was
observed that there is no mention (f its presence on the territory cf the Republic f Moldova, so the eastern limit is
Romania. From the results presented on the natural range cf manna ash, it appears that the territory cf the Republic ¢ f
Moldova should also be mentioned. Manna ash is recommended in the composition-wood for ¢)forestation-re forestation
work in forestry ;fices in the south cf the republic.

Conclusions: The characteristics f manna ash recommend it as an important species in forest crops in low quality
sites, with the possibility cf replacing poorly productive species. Due to its amplitude, ecological plasticity and significant
regeneration, manna ash occurs naturally in three dijferent phytoclimatic layers, in pure stands or mixed with other
species (acacia, downy oak), in various soil and climatic conditions in the Republic ¢f Moldova. Because ¢ f the spread, in
most cases, in artificial stands cf lower productivity, it is recommended by carrying out care work or ecological
reconstruction, favoring the installation with increasing the proportion cf manna ash, to increase the stability and
productivity cf the stands. Being at the eastern boundary cf the natural area, an initiative beneficial for the protection cf
manna ash and the biodiversity cf the area in general, could relate to reducing the impact (f logging. Research carried out
in the area (f study reveals that manna ash has optimal growing conditions, achieving higher yields on sites f lower
quality.

Keywords: manna ash, climate, topography, ground, forest site, forest type, indicator flora.
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1. INTRODUCERE

Analiza ,,input-output”, numita in continuare analiza intrdrilor si iesirilor, a fost conceputd ca
instrument de planificare menit sa faciliteze alocarea eficientd a resurselor, chiar in conditii de
concurenta si piata libera [1]. Aplicatd la nivel national, ea incorporeazd analiza sectoriald intr-un
cadru macroeconomic, creand astfel o baza pentru evaluarea politicilor sectoriale, relationate cu
indicatori macro, precum produsul intern brut (PIB), ocuparea fortei de munca si balanta comerciala
[1]. De asemenea, analiza intrarilor si iesirilor oferd decidentilor mai multe informati decat ar oferi
un de model de echilibru partial, concentrat pe un anumit sector economic si pe informatii
dezagregate, insuficiente pentru un model macroeconomic [1]. Un model de intrari si iesiri permite
cuantificarea efectelor indirecte pe care le produce modificarea cererii pentru productia unui bun
intr-un anumit sector [1]. Analiza intrarilor si iesirilor este 0 metodd matematicd de analizi
economica care permite studierea interdependentelor dintre sectoarele unei economii. Astfel, se
poate estima impactul unui sector asupra altora, precum si efectele unui schimb de resurse intre
sectoare [1]. In cazul pietei lemnului din Romaénia, aceastd metod4 poate fi utilizatd pentru a evalua
impactul sectorului forestier asupra altor sectoare ale economiei, cum ar fi industria mobilei sau a
constructiilor. Analiza intrarilor si iesirilor ia in consideratie toate industriile si toate bunurile si
serviciile produse intr-o economie, pe durata unui an [1]. La inceputul anilor 1960 au fost studiate
efectele de cauzalitate In economia finlandeza initiate prin diverse programe de productie a
lemnului prin utilizarea unui model de intrare-iesire [2]. Mai tarziu, prin programul Forest 2000, au
fost evaluate legaturile dintre diverse sectoare ale economiei, utilizand analiza cost-beneficiu, fara
informatii despre schimbarea rolului industriei forestiere in cadrul economiei finlandeze [3-4].
Haltia si Simula [5] au utilizat indicele Hirschmann si cererea finald pentru a masura efectele de
legatura dintre sectorul forestier finlandez cu restul sectoarelor economiei [2].

In general, un studiu bazat pe analiza modelului de intrari-iesiri la nivelul unei economii
forestiere are urmatoarele obiective [6]: i.) evaluarea aportului direct, indirect si indus de silviculturad
in economia nationald si regionals, ii.) evaluarea aportului direct, indirect si indus de industria de
prelucrare primara in economia nationala si iii.) cuantificarea consecintelor economice pe termen
lung ale cresterii suprafetelor aflate in regim de protectie stricta.

Valorificarea datelor privind lanful de aprovizionare cu lemn poate fi realizati prin
intermediul metodei , intrari-iesiri”, care se bazeaza pe analiza relatiilor de interdependents dintre
sectoarele economice si prin analiza valorii addugate la fiecare punct de transformare (prelucrare).
Aceasta metodd furnizeazd un instrument puternic care este util pentru a intelege modul in care o
economie nationald functioneaza si cum pot fi imbunititite relatiile dintre diferite sectoare. Prin
utilizarea acestei metode se poate evalua impactul modificarilor in productia de lemn asupra
celorlalte sectoare ale economiei nationale, estimandu-se cum o crestere a productiei de lemn sau
cresterea prefului masei lemnoase pe picior ar putea influenta industria de prelucrare a lemnului
sau sectorul de constructii, precum si cum ar putea afecta productia de energie electrici din surse
regenerabile sau productia placilor din agchii de lemn. Aceste informatii pot fi utilizate pentru a lua
decizii informate in ceea ce priveste dezvoltarea si imbunatatirea lantului de aprovizionare cu lemn
in sectorul forestier si in alte sectoare conexe.
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adjudecare. Volumele oferite si adjudecate in cadrul licitatiilor organizate de catre RNP - Romsilva
au avut o crestere graduald Inregistrand, in perioada analizata, un plus de 21% ceea ce a generat o
crestere a prefului mediu de adjudecare cu 50%. Exista o diferenta semnificativa si un decalaj
temporal intre pretul lemnului pe picior si cel al sortimentelor de lemn industrial. Aceasta diferenta
poate fi atribuita costurilor de exploatare si transport, precum si marjei de profit a companiei care
se ocupd cu exploatarea lemnului, precum si faptului ca nu intotdeauna pietele din avalul pietei
lemnului pe picior sunt active. In acest ultim caz, pretul de adjudecare a masei lemnoase pe picior
este determinat de aprecierea subiectivd a cumparatorilor influentati de regulamentul de vanzare a
masei lemnoase si de puterea de negociere a celor ce vand masa lemnoasd (RNP sau firmele de
exploatare).
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Title: Added value for timber trade in Romania. An input-output approach.

Introduction: Input-output analysis is a quantitative technique used to study the interdependence cf the productive
sectors cf an economy. An input-output table identifies the economy’s main industries and financial flows between them.
It shows the source cf the inputs cf each sector, whether they have been purchased from other firms in the economy or they
are imported. Finally, it totals the labour and the finished goods consumed. It also provides a breakdown cf each sector’s
output, with flows to other sectors, sales to other industries and final demand. This makes it possible to estimate the
impact cf one sector over others, as well as the ¢jfects cf an exchange f resources between sectors. In the case cf the
Romanian timber market, this method can be used to assess the impact (f the forestry sector on other sectors cf the
econonty, such as the furniture or construction industries. As a result, the flow ¢f raw materials and ultimately the
allocation cf resources can be optimised by segmenting the economy into sectors.

Materials and methods: The data used in this work refers to the quantities (f standing timber sold by RNP -
Romsilva, as well as the quantities, assortments and prices purchased by the main primary wood-processing company
and one (f the most important particle boards companies. The method is based on the analysis cf the added value (f inputs
model (demand cf the primary processing industries) - outputs (supply f RNP - Romsilva), which is based on a
quantitative and price analysis. Based on known data on the volume (f logs sold, the model shows the added value by each
species purchased by the main primary (logs for sawn timber) and secondary (assortments used in particleboard
production) processors.

Results: The database captures the evolution cf RNP - Romsilva's price for standing timber from 2013 to 2017 in
the main auction from November to December (f the previous production year. We observe a percentage increase in
auction prices by 50%, while the traded volumes increased by 21%, the elasticity cf demand in this case being 2.38%,
suggesting a major volatility. Over the period analysed, the average auction price ¢f roundwood increased by 50%.
Coniferous logs for sawn wood increased by 36% for the 3-meter and by 28% for the 4-meter length assortmient, while
the industrial assortment used by the particleboard industry increased by 36%.

Conclusions: Analyzing the volumes and auction prices cf standing timber sold by RNP - Romsilva based on rank
correlation, which is a measure cf the relationship between two variables, a correlation coe)ficient R = 0.94 was obtained.
This result indicates a strong relationship between gross volume ¢, fered and average auction price. The average correlation
cogficient between the forestry sector and the two other industries is R = 0.80, which means that there is a positive
relationship between these variables. In other words, an increase in prices in the forestry sector is associated with an
increase in prices in the primary processing industry and in the chipboard industry. Overall, the interpretation cf the
results suggests that the forestry sector and the two industries are interdependent, and changes in one sector can have a
significant impact on the other two.

Keywords: input-output method; timber trade; wood assortments.
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