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PARADIGMAVALTAS AZ ERDOK FENNTARTASABAN:

A FOLYAMATOS ERDOBORITAS MEGVALOSITASA

PROF.DR. BARTHA DENES, SOPRONI EGYETEM, ERDOMERNOKI KAR,
KORNYEZET-ES TERMESZETVEDELMIINTEZET

A Karpat-medencében az ember erdbkkel valé banasmédjat harom
korszakra lehet tagolni. Az els6, leghosszabb korszakban, amely a
19. szazad elejéig-kdzepéig tartott, a rendszertelen erdéhasznalatok
voltak a jellemz6k, melyek a faanyagnyerésen kivul tdbbek kdzott
erdei legeltetésben, makkoltatasban, alom- és lombtakarmany-
gyljtésben, hamuzsirfézésben, cserkéregtermelésben, erdei
gylmolcs-, moha- és zuzmogydjtésben, faszén- és mészégetésben
nyilvanultak meg. A 19. szazad elejétdl-kozepétdl atléptink a
rendszeres erd6gazdalkodas korszakaba, amelynek keretében a
névénytermesztés vetés-aratas elvére alapozva, a fatermesztés
ciklikussagat ~ megteremtve  kialakult az  d4n.  vagasos
erddgazdalkodas. Ekkor a fé cél a faanyagnyerés volt. Napjainkban
a sokasodd és egyre er8sebbé valé kornyezeti és tarsadalmi
kihivasok miatt szemléletvaltasra szorulnak az erdészek is, a toébb
mint két évszazados o©kondémiai tartamossag eszméje mellé
odakivankozik az 6koldgiai tartamossag is. E harmadik szakaszt a
multifunkciondlis  erd6fenntartas  korszakdnak  nevezhetjlk,
amelyben a faanyagnyerés mellett, esetenként a helyett a
biodiverzitas-meg6rzés, a klima-, talaj és vizbazisvédelem, a
rekreacié, a kulturalis, esztétikai és emocionalis szempontok s
altaluk az életminéséglink javitasa a f6 cél. Ezt a természetszer(
erdeinkben a vagasos erdégazdalkodas felvaltasaval, a folyamatos
erdBboritast szolgalé erdéfenntartasi médok bevezetésével lehet
elérni, amelynek elméleti és szakmai hatterét a Pro Silva mozgalom
nyuijtja.



PARADIGM SHIFT IN FOREST
MANAGEMENT: IMPLEMENTING

CONTINUOUS FOREST COVER

PROF. DR. BARTHA DENES, UNIVERSITY OF SOPRONI,FACULTY OF
FORESTY, INSTITUTE OF ENVIRONMENTAL PROTECTION AND
NATURE CONSERVATION

The history of human interaction with forests in the Carpathian
Basin can be divided into three distinct eras. The first and longest
period, which lasted until the early to mid-19th century, was
characterized by irregular forest use. Beyond timber utilization,
this included forest grazing, mast (acorn feeding), litter and fodder
collection, potash and tanbark production, as well as the gathering
of wild fruits, moss, and lichens, alongside charcoal and lime
burning. From the early to mid-19th century, we entered the era of
regular forest management. Based on the ,sow-and-reap”
principle of agriculture and creating a cyclical nature for wood
production, the so-called clear-cutting management system was
established. During this time, the primary objective was timber
yield. In our current era, increasing and intensifying environmental
and social challenges necessitate a shift in perspective among
foresters. Alongside the two-century-old ideal of economic
sustainability, the concept of ecological sustainability must now be
integrated. This third stage can be defined as the era of
multifunctional forest conservation. In this phase, alongside - and
occasionally instead of - timber utilization, the primary goals are
the preservation of biodiversity, the protection of climate, soil, and
water resources, as well as recreation, and cultural, aesthetic, and
emotional considerations, all of which aim to improve our quality
of life. In our (semi-)natural forests, this can be achieved by
replacing clear-cutting systems with close-to-nature forestry
methods that ensure continuous forest cover, the theoretical and
professional framework for which is provided by the Pro Silva
movement.



SCHIMBARE DE PARADIGMA iN MENTINEREA

PADURILOR: REALIZAREA SILVICULTURII CU
ACOPERIS CONTINUU

PROF. DR. BARTHA DENES, UNIVERSITATEA DIN SOPRON,
FACULTATEA DE SILVICULTURA, INSTITUTUL DE PROTECTIA
MEDIULUI S| CONSERVAREA NATURII

Tn Bazinul Carpatic, interactiunea omului cu padurea poate fi impartita
in trei etape distincte. Prima si cea mai indelungata perioada, care a
durat pana la finceputul-mijlocul secolului al XIX-lea, a fost
caracterizata prin folosinta neregulata a padurilor, manifestata, pe
langa recoltarea lemnului, prin pasunat forestier, ingrasarea porcilor
prin ghindarit, colectarea frunzelor pentru asternut sau nutret,
producerea potasei din cenusa de lemn, recoltarea substantelor
tanante, colectarea fructelor de padure, a muschilor si lichenilor,
precum si prin producerea mangalului si a varului. De la Thceputul-
mijlocul secolului al XIX-lea s-a trecut la epoca gospodaririi forestiere
regulate, in cadrul careia, pe baza principiului agricol al semanatului si
recoltatului si prin instituirea ciclicitatii productiei de lemn, s-a
dezvoltat asa-numitul management rotational traditional. Tn aceast3
etapa, obiectivul central a fost obtinerea masei lemnoase. In prezent,
ca urmare a provocarilor de mediu si sociale tot mai numeroase si mai
accentuate, silvicultorii sunt nevoiti sa adopte o schimbare de
perspectiva: alaturi de ideea de sustenabilitate economica, consolidata
de peste doud secole, devine esentiald si sustenabilitatea ecologica.
Aceasta a treia etapa poate fi definitd drept epoca mentinerii
multifunctionale a padurilor, in care, pe langa - sau uneori in locul -
productiei de lemn, obiectivele principale sunt conservarea
biodiversitatii, protectia climei, a solului si a resurselor de apa3,
recreerea, precum si valorile culturale, estetice si emotionale,
contribuind astfel la Tmbunatatirea calitatii vietii. Realizarea acestor
obiective este posibila Tn padurile apropiate de natura prin inlocuirea
managementului rotational traditional cu metode de gospodarire care
asigura acoperire forestiera continua. Fundamentul teoretic si

profesional al acestor practici este oferit de miscarea Pro Silva.







KULONBOZO ERDESZETI BEAVATKOZASOK HATASA AZ

ERDEI BIODIVERZITASRA ES A GAZDASAGI ES VEDELMI
FUNKCIOK INTEGRALASANAK LEHETOSEGEI

DR. ODOR PETER, HUN-REN OKOLOGIAI KUTATOKOZPONT, OKOLOGIAI
ES BOTANIKAIINTEZET, H-2163 VACRATOT, ALKOTMANY U. 2-4.

Soproni Egyetem, Erdémérnoki Kar, Kérnyezet- és Természetvédelmi
Intézet, H-9400 Sopron, Bajcsy-Zsilinszky u. 4.

Az elmult két évtizedben zajlé kutatdsainkban a kilénb6z6 erdészeti
beavatkozasok és erd6gazdalkodasi médok erdei biodiverzitasra és
mikroklimara gyakorolt hatasat vizsgaltuk. A 2014 6ta zajlé Pilis
Uzemmod Kisérletben feltartuk, hogy a finom Iéptéki lékvagasok a
kocsanytalan tdlgy hasonléan sikeres felUjitdsa mellett kevésbé
alakitjdk at az erdei mikroklimat és jobban meg6rzik a kulénb6z6
élélénycsoportok fajosszetételének erdei jellegét, mint a vagasos
Uzemmod beavatkozadsai. A 2018-ban indult Pilis Lék Kisérlet
kimutatta az elnyujtott Iékek jelentéségét a tolgyek felljitasaban
orokerdé Uzemméd keretében, mivel az aljndvényzet és a cserjék
kompeticidja igy kevésbé érvényesul, azonban késébb a Iékek
kiterjesztése indokolt lehet. Orokerdd és vagasos Uzemmodban
kezelt allomanyok 6sszehasonlitasa soran megmutattuk, hogy az
el6bbi Uzemmod jobban megbrzi kildnb6z6 élélénycsoportok erdei
jellegét és biodivezitasat, Osszetettebb faallomany szerkezet
kialakitasaval.

Uzemmodtél figgetlenil nagyon fontos a védelmi funkciok
integralasa az erd6gazdalkodasba, amit eltérd térbeli |éptékekben
kell megvaldsitani. Taji Iéptékben biztositani kell nagyobb kiterjedésd,
faanyagtermelés altal nem érintett erd&allomanyok (vadonok,
rezervatumok) fennmaradasat. A gazdalkodas altal érintett
allomanyokban fontos kis kiterjedés(i allomanyrészek érintetlentl
hagyasa a terulet 5-10%-an, megkimélve érzékeny termdéhellyel, ill.
természetvédelmi szempontbdl értékes faallomannyal boritott
foltokat. A legfinomabb Iéptékben lehet6ség van védelmi funkcidkat
biztosité faegyedek (habitatfak) valamint a holtfa visszahagyasara.
Ezek a stratégiak teszik lehetévé a faanyagtermeléssel érintett
tajakban is az erdei 6koszisztémak Osszetételének, szerkezetének és

mikodésének fennmaradasat.



THE EFFECT OF DIFFERENT FOREST MANAGEMENT
TREATMENT ON FOREST BIODIVERSITY AND

OPPORTUNITIES FOR INTEGRATING ECONOMIC AND
CONSERVATION FUNCTIONS IN FOREST MANAGEMENT

DR. ODOR PETER, HUN-REN CENTRE FOR ECOLOGICAL RESEARCH, INSTITUTE
OF ECOLOGY AND BOTANY, H-2163 VACRATOT, ALKOTMANY U. 2-4-, HUNGARY
University of Sopron, Forestry Faculty, Institute of Environmental Protection and
forest Conservation, H-9400 Sopron, Bajcsy-Zsilinszky u. 4.

In our research over the past two decades, we have examined the effects
of different forestry treatment and silvicultural systems on forest
biodiversity and microclimate. In the Pilis Forestry Systems Experiment,
which has been ongoing since 2014, we found that fine-scale gap cutting,
while similarly successful in regenerating sessile oak, alters the forest
microclimate less and better preserves the forest character of the species
composition of various organism groups than the interventions of
rotation forestry. The Pilis Gap Experiment, launched in 2018,
demonstrated the importance of elongated gaps in the regeneration of
oaks under a continuous cover management system, as competition from
understory vegetation and shrubs is thus reduced; however, extending
the gaps may be necessary later. In a comparison of stands managed by
continuous cover forestry and rotation forestry systems, we
demonstrated that the former system better preserves the forest
character and biodiversity of various organism groups by maintenance of
a complex stand structure.

Regardless of the management regime, it is very important to integrate
conservation functions into forest management, which must be
implemented at different spatial scales. At the landscape scale, the
preservation of larger forest areas not affected by timber production
(wilderness areas, reserves) must be ensured. In stands affected by
management, it is important to leave small, undisturbed patches covering
5-10% of the area, sparing patches of sensitive site conditions or stand
structural elements valuable from a conservation perspective. At the
finest scale, it is possible to retain individual trees with special
microhabitats (habitat trees) as well as deadwood. These strategies
enable the maintenance of the composition, structure, and functioning of
forest ecosystems even in landscapes affected by timber production.



IMPACTUL DIFERITELOR INTERVENTII SILVICE
ASUPRA BIODIVERSITATII FORESTIERE S|

POSIBILITATILE DE INTEGRARE A FUNCTIILOR
ECONOMICE $I DE PROTECTIE

DR. ODOR PETER, HUN-REN CENTRUL ALKOTMANY DE CERCETARI ECOLOGICE,
INSTITUTUL DE ECOLOGIE SI BOTANICA, H-2163 VACRATOT, STR. NR. 2-4.
Universitatea din Sopron, Facultatea de Inginerie Forestiera, Institutul de Protectie
a Mediului si a Naturii, H-9400 Sopron, str. Bajcsy-Zsilinszky nr. 4.

in cadrul cercetdrilor noastre desfasurate in ultimele doud decenii, am
examinat impactul diferitelor interventii silviculturale si moduri de
gestionare a padurilor asupra biodiversitatii  forestiere si a
microclimatului. in cadrul Experimentului de Regim Silvic Pilis, aflat in
derulare din 2014, am demonstrat ca taierile in ochiuri de scara mica, pe
langa o regenerare la fel de reusita a gorunului, modifica intr-o masura
mai mica microclimatul forestier si conserva mai bine caracterul forestier
al compozitiei speciilor pentru diferite grupuri de organisme, comparativ
cu interventiile specifice managementului rotational traditional.
Experimentul Ochiurilor din Pilis, lansat in 2018, a evidentiat importanta
ochiurilor alungite in regenerarea cvercineelor in cadrul sistemului
silvicultural de padure cu acoperire continua, deoarece competitia
vegetatiei ierboase si a arbustilor este astfel mai redusa; totusi,
extinderea ulterioara a ochiurilor poate fi justificata. Prin compararea
arboretelor gestionate in sistem silvicultural de padure cu acoperire
continua si sistem silvicultural cu taieri periodice, am ardtat ca primul
conserva mai bine biodiversitatea si caracterul forestier al diverselor
grupuri de organisme, prin crearea unei structuri mai complexe a
arboretului.

Indiferent de sistemul silvicultural adoptat, este esentiala integrarea
functiilor de protectie in managementul forestier, proces ce trebuie
realizat la diferite scdri spatiale. La nivel de peisaj, trebuie asigurata
mentinerea unor masive forestiere de mari dimensiuni, neafectate de
productia de lemn (zone de silbaticie, rezervatii). in arboretele incluse in
circuitul economic, este importanta lasarea neatinsa a unor portiuni de
mici dimensiuni pe 5-10% din suprafatd, protejand astfel peticele cu
statiuni sensibile sau valoroase din punct de vedere al conservarii naturii.
La scara cea mai fina, exista posibilitatea mentinerii arborilor cu functii de
protectie (arbori-habitat) si a lemnului mort. Aceste strategii permit
mentinerea compozitiei, structurii si functionarii ecosistemelor forestiere

chiar siin peisajele afectate de productia de masa lemnoasa.
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CSASZARMADAR (TETRASTES BONASIA) VADASZATOK

A TORTENELMI MAGYARORSZAG TERULETEN

DR. ATTILA BENDE, DR. LASZLO BORZO, UNIVERSITY OF SOPRON, FACULTY
OF FORESTRY, INSTITUTE OF WILDLIFE BIOLOGY AND MANAGEMENT

A csaszarmadar vadaszata a Karpat-medencében évszazados
hagyomanyokra tekint vissza, mivel tréfeaja és izletes husa miatt
keresett vadfajnak szamitott, kiilondsen a tehetésebb tarsadalmi
rétegek korében. A 19. szazad kézepén még hegyvidéki vadaszok
elejtették tavaszi dirgése (marcius-aprilis) idején, valamint az 6sz
(augusztus-november) soran, késébb azonban mar kizarélag az
6szi vadaszidényben (augusztus 15. - november 30.) vadasztak. A
vadaszat jellemzéen csalsippal, lesvadaszat soran tortént. A
vetélkedd kakasokat vékony csdves csontbél vagy lemezbdl készult
sipokkal prébaltdak magukhoz csalni. Bar az irodalomban taldltunk
utalasokat kutyds keresd- és hajtévadaszatokra is, a mogyorés
tyuk legelterjedtebb és egyben etikus vadaszati médja mindvégig
az O6szi, sorétes fegyverrel, csalhivassal egybekotott lesvadaszat
volt. Az 1884 és 1909 kozotti ismert teritékadatok alapjan a faj
vadaszata a torténelmi Magyarorszag terlletén a Keleti- és a Déli-
Karpatok térségében volt a legmeghatarozébb. A teriték alakuldsa
és az erdd@boritottsag kozott pozitiv korrelacioé volt kimutathaté a
varmegyei |éptékdi adatelemzés soran, ugyanakkor a faj
fészekpredatorainak teritékadataival nem mutatkozott statisztikai
modszerrel igazolhaté 6sszeflggés. A napi teritékadatok alapjan
megallapithatd, hogy még a legnagyobb allomanyokkal rendelkezd
teruleteken sem gyakorolt szamottevd hatast a vadaszat a fajra. A
piaci értékesités mennyiségei jelentds éves
allomanyingadozasokra utalnak, amelyek azonban nem vezettek a
populacié tartés cstkkenéséhez. Az elsd vilaghaborut kévetden a
mai Magyarorszag teruletén mar csak szigetszer(i, kisméretl
allomanyok maradtak fenn egykori kolt6teruletén, ahol mara
szinte teljesen felmorzsolédtak a faj perem helyzetl dllomanyai. Az
allomanycsokkenés f6 oka az él6helyek atalakuldsa, az
éléhelyvesztés volt, de emellett az orvvadaszat is szamottevd
hatassal lehetett a populacidkra.



HUNTING OF THE HAZEL GROUSE (TETRASTES BONASIA)

IN THE TERRITORY OF HISTORICAL HUNGARY

DR. ATTILA BENDE, DR. LASZLO BORZO, UNIVERSITY OF SOPRON, FACULTY
OF FORESTRY, INSTITUTE OF WILDLIFE BIOLOGY AND MANAGEMENT

The hunting of the Hazel Grouse in the Carpathian Basin has a
centuries-old tradition, as its trophies and tasty meat made it a
sought-after game species, especially among the wealthier social
classes. In the middle of the 19th century, it was still hunted by
mountain hunters during its spring mating period (March-April), as
well as in autumn (August-November), and later only during the
autumn hunting season (15 August - 30 November). Hunting was
typically conducted using decoy whistles in the context of ambush
hunting. Competing males were lured by hunters employing
whistles made of thin tubular bones or sheet metal. Although the
literature contains references to search and drive hunting with
dogs, the most widespread and, at the same time, most ethical
method of hunting the hazel grouse consistently remained
autumn ambush hunting with a shotgun, combined with caller.
Based on known bag data from the period between 1884 and
1909, hunting of the species within the territory of historical
Hungary was most significant in the regions of the Eastern and
Southern Carpathians. County-level analyses revealed a positive
correlation between hunting bag size and forest cover; however,
no statistically demonstrable relationship was found with the bag
data of the species’ nest predators. Daily bag records indicate that
even in areas with the largest populations, hunting exerted no
substantial pressure on the species. Quantities sold on the
markets suggest considerable annual fluctuations in population
size, which, however, did not result in a long-term population
decline. Following the First World War, only small, isolated
populations persisted within the former breeding range of the
species in present-day Hungary, and these peripheral populations
have since largely disappeared. The primary drivers of population
decline were habitat transformation and habitat loss, although
poaching may also have had a notable impact on population
dynamics.



VANATOAREA IERUNCII (TETRASTES BONASIA)

PE TERITORIUL UNGARIEIISTORICE

DR. ATTILA BENDE, DR. LASZLO BORZO, UNIVERSITATEA DIN SOPRON,
FACULTATEA DE SILVICULTURA, INSTITUTUL DE MANAGEMENT CINEGETIC
SIBIOLOGIA FAUNEI SALBATICE

Vanadtoarea ieruncii in Bazinul Carpatic are o traditie de secole,
intrucat trofeul sau si carnea gustoasa l-au transformat intr-o specie
de vanat apreciata, in special in randul claselor sociale mai instarite.
La mijlocul secolului al XIX-lea, specia era inca vanata de catre
vanatorii montani atat in perioada de rotit (martie-aprilie), cat si
toamna (august-noiembrie), ulterior doar in sezonul de vanatoare de
toamna (15 august-30 noiembrie). Vandtoarea se desfasura, in mod
tipic, prin utilizarea chematorilor (fluier), in cadrul vanatorii la panda.
Masculii aflati Tn competitie erau atrasi de catre vanadtori prin fluiere
realizate din oase tubulare subtiri sau din tabla. Desi literatura de
specialitate mentioneaza si vanatoarea de dibuit si goana cu caini,
cea mai raspandita si, totodatd, cea mai eticd metoda de vanatoare a
cocosului de ierunca a ramas constant vandtoarea de toamna la
panda, cu arma de vandtoare cu alice, combinata cu utilizarea
chematorilor. Pe baza datelor cunoscute privind recolta cinegetica
din perioada 1884-1909, vanatoarea acestei specii pe teritoriul
Ungariei istorice a fost cea mai semnificativa in regiunile Carpatilor
Orientali si Meridionali. Analizele realizate la nivel de comitat au
evidentiat o corelatie pozitiva intre mdrimea recoltei cinegetice si
gradul de acoperire forestiera; Tn schimb, nu a fost identificata nicio
relatie demonstrabila statistic cu datele privind recolta pradatorilor
de cuib ai speciei. Datele privind recolta zilnica indica faptul ca, chiar
si Tn zonele cu cele mai mari populatii, vanatoarea nu a exercitat o
presiune semnificativa asupra speciei. Cantitatile comercializate pe
piete sugereaza fluctuatii anuale considerabile ale efectivelor, care
insd nu au condus la o scadere pe termen lung a populatiei. Dupa
Primul Razboi Mondial, pe teritoriul actual al Ungariei au mai
persistat doar populatii mici, izolate, in cadrul arealului istoric de
reproducere al speciei, iar chiar si aceste populatii periferice au
disparut aproape in totalitate pana in prezent. Principalii factori ai
declinului populational au fost transformarea habitatelor si pierderea
acestora, desi si braconajul ar fi putut avea un impact semnificativ

asupra dinamicii populatiilor.
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BANKS-FENYO (PINUS BANKSIANA)
FATOMEGGYARAPODASI POTENCIALJANAK

VALTOZATOSSAGA A MIKROTERMOHELY FUGGVENYEBEN

KOPACZ TIMEA , DR. SZMOLKA PETER, DR. ZSIGMOND ANDREA,
DR.FARKAS ATTILA: SAPIENTIA EMTE, SEPSISZENTGYORGYIKAR,
ELETTUDOMANYI TANSZEK

Vizsgalataink soran a Rétyi-nyir természetvédelmi terUleten talalhat6, az
1970-es években telepitett Banks-fenyd (Pinus banksiana) allomany
fejlédését kdvettiik nyomon, és eredményeinket az 8shonos erdei fenyd
(Pinus sylvestris) allomanyaival vetettuk dssze. Abbdl indultunk ki, hogy
az idegenhonos fafajokkal végzett korabbi kisérletek sok esetben nem
kerultek részletes értékelésre, igy ma is nyitott kérdés, hogy ezek a fajok
milyen szerepet tolthetnek be a jovd erdégazdalkodasaban.

A terepi munkadk soran tobb mintaterlleten végeztiink méréseket,
azonos kornyezeti feltételek mellett. Elsésorban a fak magassagara és
mellmagassagi atméréjére koncentraltunk, mivel ezek jél tukrézik az
allomanyok novekedési dinamikajat. A 2023-ban megkezdett
felméréseket 2025-ben részletesebb vizsgalatokkal egészitettuk ki, ami
lehet8séget adott arra is, hogy finomabb 0Osszefliggéseket is
észrevegyunk az allomanyon beldl.

Az eredmények alapjan egyértelmUen kirajzoldédott, hogy az erdei fenyd
a vizsgalt korilmények kozott kedvezébb novekedési mutatokkal
rendelkezik. Mind magassagban, mind atmérében jobb értékeket
mutatott, ami arra utal, hogy hatékonyabban hasznositja a termé&hely
adottsagait. Ugyanakkor, a Banks-feny6 telepités sem tekinthetd
sikertelennek. Jelenléte és fennmaradasa azt mutatja, hogy képes
alkalmazkodni a helyi viszonyokhoz.

Részletes - 12 egyenként 200 m?* kiterjedésli mintaterlleten végzett -
felmérések alapjan megallapithat6, hogy egyazon erdérészleten belll is
szamottevd kuldnbségek jelentkeztek a Banks-fenyd paramétereiben.
Ezeket az eltéréseket els@sorban a mikrotermd&helyi sajatossagokkal
magyaraztuk, amelyek lényegesen befolyasolhatjak a fak fejlédését.
Osszességében arra jutottunk, hogy bar az idegenhonos fafajok
vizsgalata fontos és tanulsagos s6t bizonyos esetekben indokolt is lehet,
de a helyi viszonyokhoz hosszu tavon az 6shonos fajok hasznaljak ki a
termé&helyet a legstabilabban. A tapasztalataink ugyanakkor azt is jelzik,
hogy a jovBben érdemes tovabb vizsgalni az ilyen allomanyokat

kalonosen a valtozo klimatikus feltételek tukrében.



VARIABILITY IN THE BIOMASS ACCUMULATION POTENTIAL

OF JACK PINE (PINUS BANKSIANA) AS INFLUENCED BY
MICROSITE CONDITIONS
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In our study, we monitored the development of a Jack pine (Pinus
banksiana) stand established in the 1970s within the “Mestecanisul de
la Reci” protected area of community interest, and compared our
findings with those from native Scots pine (Pinus sylvestris) stands in
the same location. Our starting point was the observation that earlier
experiments involving non-native tree species were often not evaluated
in sufficient detail, leaving open the question of what role such species
may play in future forest management.

During the fieldwork, measurements were carried out on several
sample plots under identical environmental conditions within the same
forest management unit. We focused primarily on tree height and
diameter at breast height, as these parameters reliably reflect stand
growth dynamics. The surveys initiated in 2023 were complemented in
2025 with more detailed investigations, allowing us to detect more
subtle patterns within the stand.

The results clearly showed that Scots pine exhibited more favourable
growth indicators under the studied conditions. It achieved higher
values in both height and diameter, suggesting a more efficient use of
site resources. At the same time, the establishment of Jack pine cannot
be considered unsuccessful. Its presence and persistence indicate that
it is capable of adapting to local conditions.

Based on detailed assessments conducted on 12 sample plots of 200
m?2 each, we found considerable variation in the parameters of Jack
pine even within the same forest compartment. These differences were
attributed primarily to microsite characteristics, which can significantly
influence tree development.

Overall, we concluded that although the study of non-native tree
species is important, informative, and in some cases justified, native
species tend to utilize local site conditions more consistently in the long
term. Nevertheless, our findings suggest that such stands merit further
investigation in the future, particularly in the context of changing
climatic conditions.



VARIABILITATEA POTENTIALULUI DE ACUMULARE A

MASEI LEMNOASE A PINULUI BANCSIAN (PINUS
BANKSIANA) IN FUNCTIE DE MICROSTATIUNE

KOPACZ TiIMEA , DR. SZMOLKA PETER, DR. ZSIGMOND ANDREA,
DR. FARKAS ATTILA: UNIVERSITATEA SAPIENTIA, FACULTATEA DE STIINTE
ALE VIETII SI SPORT DIN SFANTU GHEORGHE

n cadrul studiilor noastre, am monitorizat evolutia unui arboret de pin
bancsian (Pinus banksiana) situat in aria naturald protejata de interes
comunitar "Mestecanisul de la Reci”, infiintat in anii 1970, si am
comparat rezultatele cu cele ale populatiilor de pin silvestru (Pinus
sylvestris) autohton din acelasi locatie. Am pornit de la premisa ca
experimentele anterioare efectuate cu specii de arbori exotici nu au
fost, Tn multe cazuri, evaluate in detaliu, astfel incat ramane o intrebare
deschisa si astazi ce rol pot juca aceste specii in gestionarea viitoare a
padurilor.

In cadrul lucrérilor de teren, am efectuat masurdtori pe mai multe
suprafete de proba, in conditii de mediu identice, in cadrul aceleiasi
unitati amenajistice. Ne-am concentrat in primul rand pe inaltimea
arborilor si pe diametrul la indltimea de 1,3 m, deoarece acestea reflecta
bine dinamica de crestere a arboretelor. Studiile Tncepute Tn 2023 au
fost completate in 2025 cu analize mai detaliate, ceea ce ne-a permis sa
observam si corelatii mai subtile in cadrul arboretului.

Pe baza rezultatelor, s-a confirmat clar ca pinul silvestru prezinta
indicatori de crestere mai favorabili in conditiile studiate. A inregistrat
valori mai bune atat privind inaltimea, cat si diametrul, ceea ce
sugereaza ca utilizeazd mai eficient potentialul statiunii forestiere. Tn
acelasi timp, plantarea pinului bancsian nu poate fi considerata un esec.
Prezenta si supravietuirea sa demonstreaza ca este capabila sa se
adapteze la conditiile locale.

Pe baza unor studii detaliate - efectuate pe 12 suprafete de proba cu
suprafete de cate 200 m? fiecare - se poate constata cd au aparut
diferente semnificative in parametrii pinului bancsian chiar si in cadrul
aceleiasi unitati amenajistice. Aceste diferente au fost explicate in primul
rand prin particularitatile microstatiunii, care pot influenta in mod
semnificativ dezvoltarea arborilor.

Tn ansamblu, am ajuns la concluzia c&, desi studiul speciilor de arbori
exotici este important si util, ba chiar justificat in anumite cazuri, pe
termen lung speciile autohtone utilizeaza mai stabil conditiile stationale
locale. Experienta noastra indica totusi ca, in viitor, merita sa se studieze
in continuare astfel de arborete, in special in contextul schimbarilor

climatice.
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AZ EGESZSEGUGYIVAGASBOL SZARMAZO

FAANYAG: TEHER VAGY LEHETOSEG?

SAPIENTIA EMTE SEPSISZENTGYORGYIKAR,
ELETTUDOMANYI TANSZEK

Az egészséglgyi vagasbol szarmazo faanyag a természetes kihalas
normdl folyamatdbdl szarmaznak (kiddlt, torott, kiszaradt,
rovarfert6zott fak).

Az egészséglgyi vagas alatt, szaraz vagy szaradd, kidélt, torott vagy
szél vagy hé altal kidontott, rovarok vagy gombak altal erésen
megtamadott, mechanikai sérlléssel fertézott, csapda és ellendrzé
fak kitermelését értjuk anélkil, hogy ezek a munkalatok
csokkentenék az erdd biodiverzitasat.

A szarmazé faanyag mennyiségét illet8en a szerzd altal végzett
kutatas kimutatta, hogy 2007 és 2024 kozott az atlagosan 18,45
milli6 kdbméteres éves fakitermelésbdl 9,27%, azaz 1,71 millid
kébméter faanyag egészségligyi vagasbol szarmazik.
Felhasznalhat6-e az egészséglgyi vagasbdél szarmazé fa, példaul
flrészaruként a févagasokbdl kitermelt fak C osztalyu flirészaruja
helyett, ha megfelel a szilardsagi feltételeknek?

Az egészséglgyi vagasboél szarmazé fa felhasznalasa és racionalis
hasznositasa a flirészaru aranak, az ipar és az erd§ szamara
elénydsebb liberalizdlasahoz vezethet. Ha az egészséglgyi
vagasbol  szarmazdé  faanyag  fizikai  tulajdonsagai  és
megmunkalhatésagi paraméterei tekintetében kozel all az
egészséges faanyag paramétereihez, akkor ez a felesleges faanyag
ipari felhasznalasra alkalmas flrészaruként szolgalhat, példaul
zsaluzatként, haromrétegl panelekként stb.

igy egy masik, racionalisabb lehetéséget kindlunk ennek az
eréforrasnak a tlzifan kivali felhasznalasara.




WOOD FROM SANITATION CUTTINGS:

A BURDEN OR AN OPPORTUNITY?

DR. MOLNAR GABOR, SAPIENTIA HUNGARIAN UNIVERSITY OF
TRANSYLVANIA, FACULTY OF LIFE SCIENCES AND SPORTS,
SFANTU GHEORGHE

Wood products from forest sanitation result from the normal
process of natural elimination (trees felled, broken, dried, attacked
by insects), being classified as non-quota wood.

By sanitation cuttings we mean the extraction of dried or drying
trees, fallen, broken or knocked down by wind or snow, heavily
attacked by insects or fungi, with mechanical damage, as well as of
trap and control trees without these works restricting forest
biodiversity.

Regarding the volume of wood resulting from sanitation, the
research conducted by the author shows that between 2007-2024,
out of the average annual harvest volume of 18.45 million m? of
wood, 9.27%, i.e. 1.71 million m3, come from sanitation.

Can the wood from forest sanitation, if it also meets the resistance
conditions, be used, for example, as lumber instead of class C
lumber from trees harvested from main cuts?

The use and rational use of wood from sanitation can serve to
liberalize the price of lumber more beneficial to the industry and
the forest. If the material from sanitation has values close to the
values of healthy wood, in terms of physical properties and
workability, then the use of this surplus wood can become a
source of lumber for industrial uses such as: formwork, 3-layer
solid wood panels, etc.

Thus, we provide another, more rational possibility of using this
resource, other than firewood.



LEMNUL PROVENIT DIN TAIERILE DE IGIENIZARE: O

POVARA SAU O OPORTUNITATE?

DR.MOLNAR GABOR, UNIVERSITATEA SAPIENTIA, FACULTATEA
DE STIINTE ALE VIETII SI SPORT DIN SFANTU GHEORGHE

Produsele lemnoase rezultate din igienizarea padurilor rezulta in
urma procesului normal de eliminare naturala (arbori doborati,
rupti, uscati, atacati de insecte), fiind neprecomptabile.

Prin tdieri de igiena intelegem extragerea arborilor uscati sau in
curs de uscare, cazuti, rupti sau doborati de vant sau zdpada,
puternic atacati de insecte sau ciuperci, cu vatamari mecanice,
precum si a arborilor cursa si de control fara ca prin aceste lucrari
sa se restranga biodiversitatea padurilor.

Referitor la volumul de masa lemnoasa rezultata din igienizari,
cercetarile efectuate de autor arata ca intre anii 2007-2024 dintr-
un total mediu de recoltari anuale de 18,45 milioane metri cubi
lemn, 9,27%, adica 1,71 milioane metri cubi provin din igienizari.
Oare lemnul provenit din igienizarea padurilor, daca indeplineste
si conditiile de rezistenta, poate fi utilizat de exemplu ca si
cherestea in locul cherestelei de clasa C provenite din arbori
exploatati din taieri principale?

Folosirea si utilizarea rationala a lemnului din igienizare poate sa
serveasca la o liberalizare mai benefica industriei si padurii, a
pretului cherestelei. Daca materialul provenit din igienizari
prezinta valori apropiate de valorile lemnului sanatos, din punct de
vedere al proprietatilor fizice si de prelucrabilitate, atunci utilizarea
acestui surplus de lemn poate deveni sursa de cherestea pentru
utilizari industriale ca de exemplu: cofraje, panouri tristrat etc.
Astfel dam o alta posibilitate, mai rationald, de utilizare a acestei
resurse, alta decat lemnul de foc.
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FENYOALLOMANYOK EGESZSEGI ALLAPOTANAK
MONITOROZASA MULTITEMPORALIS SPEKTRALIS

INDEXEK ES ERDESZETI ADATOK ALAPJAN

OPRA BOGLARKA, ,MARIN DRACEA” ERDESZETI KUTATO- ES FEJLESZTESI ORSZAGOS INTEZET,
BRASSO, ROMANIA, E-MAIL: BOGLARKA.OPRA@ICAS.COM
DR.MOLNAR TAMAS, SOPRONI EGYETEM, ERDESZETI TUDOMANYOS INTEZET, OKOLOGIAI ES
ERDOMUVELESI OSZTALY, BUDAPEST, E-MAIL: MOLNAR-TAMAS@UNI-SOPRON.HU

Az erdei 6koszisztémakat érd bolygatasok, igy kulondsen a szélddntések,
széltorések, biotikus karositasok és az ezekhez kapcsol6dé masodlagos
folyamatok egyre nagyobb kihivast jelentenek a gyakorlati erdégazdalkodas
szamara. A tavérzékelés fejlddése — a nagy id6beli és térbeli felbontasu
muaholdképek, a névekvd szamitasi kapacitas és az Uj elemzési modszerek
révén — a hagyomanyos, id6ponthoz kotott térképezéstdl fokozatosan a
felszinboritas kozel valds ideji nyomon kovetése és megfigyelése felé
mozdul el. Mindez Romaniaban kulondsen nagy jelent8séggel bir, ahol az
erdétertlet meghaladja a 7 millié hektart, és ennek jelent8s része hegyvidéki
térségekben talalhaté, mikdzben az erdei feltard uUthal6zat teljes hossza
megkdzelitbleg 22 ezer km.

Kutatasunk célja egy olyan, tobbéves tavérzékelési modszertan bemutatasa
volt, amely a gyakorlati erdészet szamara is alkalmazhaté az erdéallapot
kovetésére és a Kkarositasok értelmezésére. A kivalasztott erdészeti
mintaterdleten 2017 és 2025 koz6tt minden év majus-szeptember
id6szakara vegetacios index és valdsszines térképeket allitottunk el6
Sentinel-2 és Planet (rfelvételekb6l Google Earth Engine felh8alapu
platform felhaszndldsaval. Az éves és havi NDVI adatokbdl atlag-, trend-,
széras- és varianciajellegl mutatékat képeztink a vegetaciés aktivitas
idébeli valtozasainak jellemzésére, valamint csapadék- és h&mérsékleti
adatokat is bevontunk, amelyeket szintén a Google Earth Engine platformrol
nyertink ki. A tavérzékelt adatokat az erdészeti archivumbdl digitalizalt,
poligonokhoz rendelt kitermelési és erd6mUvelési adatokkal vetettik 6ssze
QGIS térinformatikai kornyezetben. A vizsgalat elsésorban lucfenyé (Picea
abies) dominanciaju, kisebb aranyban egyéb tllevelli elegyfajokat
tartalmazé é&llomanyokra 6sszpontositott, mivel a viharkdrok nyoman
keletkezd sérult lucfenyd-allomanyok kedvezd feltételeket teremthetnek az
betliz8szu (Ips typographus) tomeges szaporodasahoz.

Eredményeink alapjan a tobbéves, pixelalapd NDVI-monitoring alkalmas
lehet az erd8allapot-valtozasok és az erdészeti beavatkozasok kozotti
Osszeflggések feltdrasara, és a jovBben hozzajarulhat a szugradaciok
elérejelzéséhez, valamint a nehezen megkdzelithetd hegyvidéki teriletek

célzott erd6védelmi megfigyeléséhez.
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HEALTH STATE MONITORING OF CONIFEROUS
FORESTS USING MULTITEMPORAL SPECTRAL

INDICES AND FORESTRY DATA

BOGLARKA OPRA, NATIONAL FORESTRY RESEARCH-DEVELOPMENT INSTITUTE (INCDS) ,MARIN
DRACEA”, BRASOV, ROMANIA, E-MAIL: BOGLARKA.OPRA@ICAS.COM

DR TAMAS MOLNAR, UNIVERSITY OF SOPRON, FOREST RESEARCH INSTITUTE, DEPARTMENT OF
ECOLOGY AND SILVICULTURE, BUDAPEST, E-MAIL: MOLNAR-TAMAS @UNI-SOPRON.HU

Disturbances affecting forest ecosystems, particularly windthrow,
windbreak, biotic damage, and related secondary processes, impose an
increasing challenge to forest management. Advances in remote sensing,
through high temporal and spatial resolution satellite imagery,
increasing computational capacity, and new analytical methods, are
gradually shifting the focus from traditional, point-in-time mapping
toward near-real-time monitoring and observation of land cover. This is
particularly significant in Romania, where forest area exceeds 7 million
hectares, mostly in mountainous regions, while the total length of the
forest road network is ~22,000 km.

Our research aimed to present a multi-year remote sensing method
which can be applied in practical forestry to monitor forest condition and
damage analysis. We generated vegetation indices and true-colour maps
for our study area, for the May-September period of each year between
2017 and 2025, using Sentinel-2 and Planet satellite imagery and the
Google Earth Engine cloud-based platform. We derived average, trend,
standard deviation, and variance-based indicators from annual and
monthly NDVI data to characterise temporal changes in vegetation
activity, and we also utilised precipitation and temperature data, also
obtained from the Google Earth Engine platform. We compared the
remote sensing data with logging and forest management data digitised
from the forestry archive and assigned to polygons with the geographic
information system of QGIS. The study focused primarily on stands
dominated by Norway spruce (Picea abies) and containing smaller
proportions of other coniferous species, since storm-damaged Norway
spruce stands can create favourable conditions for the mass
reproduction of the European spruce bark beetle (Ips typographus).

Based on our results, the multi-year, pixel-based NDVI monitoring may
be suitable for identifying correlations between changes in forest
condition and forestry interventions and could contribute in the future
to the prediction of bark beetle outbreaks as well as to targeted forest
protection monitoring in hard-to-reach mountainous areas.



MONITORIZAREA STARII DE SANATATE A ARBORETELOR

DE RASINOASE PE BAZA INDICILOR SPECTRALI
MULTITEMPORALI SI A DATELOR SILVICE
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Perturbarile care afecteaza ecosistemele forestiere, in special doboraturile
si rupturile de vant, vatamarile biotice si procesele secundare asociate
acestora, reprezinta provocari tot mai mari pentru gospodarirea padurilor.
Dezvoltarea teledetectiei — prin imaginile satelitare cu rezolutie temporala
si spatiala ridicata, cresterea capacitatii de calcul si noile metode de analiza
— deplaseaza treptat accentul de la cartografierea traditionala, legata de
un anumit moment Tn timp, cdtre observarea aproape in timp real a
acoperirii terenului. Aceste evolutii au o importanta deosebita in Romania,
unde suprafata forestiera depdseste 7 milioane de hectare, o parte
semnificativa fiind situata Tn zone montane, in timp ce reteaua de drumuri
forestiere de acces, raportat la aceasta suprafata, ramane redusa, in jur de
22 de mii de km.
Scopul cercetarii noastre a fost prezentarea unei metodologii multianuale
de teledetectie, aplicabila Tn practica forestiera pentru urmarirea starii
padurii si interpretarea perturbdrilor. Tn suprafata forestiera analizats,
studiul a acoperit intervalul 2017-2025, iar pentru fiecare an au fost
generate, pentru perioada mai-septembrie, harti ale indicilor de vegetatie
si harti Tn culori reale pe baza imaginilor Sentinel-2 si Planet, utilizand
platforma Google Earth Engine. Din datele NDVI anuale si lunare am
derivat indicatori de tip medie, tendinta, abatere standard si variatie,
pentru caracterizarea schimbarilor temporale ale activitatii vegetative,
incluzand totodata date privind precipitatile si temperatura. Datele
teledetectate au fost comparate, in mediul QGIS, cu datele privind
exploatarile si lucrdrile silvice, digitalizate din arhiva ocolului silvic si
atasate poligoanelor. Studiul s-a concentrat in principal asupra arboretelor
dominate de molid (Picea abies), cu o proportie redusa de alte specii
rasinoase Tn amestec, deoarece arboretele de molid deteriorate, rezultate
in urma pagubelor provocate de furtuni, pot crea conditii favorabile pentru
reproducerea ih masa a gandacilor de scoarta (Ips typographus).
Rezultatele arata cd monitorizarea multianuala a NDVI la nivel de pixel
poate evidentia relatiile dintre schimbadrile starii padurii si interventiile
silvice si poate contribui, in perspectivd, la prognozarea gandacilor de
scoarta si la supravegherea tintita a protectiei padurilor in zonele montane
greu accesibile.
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A FENYOKAROK MERSEKLESENEK
AKADALYAI ES LEHETOSEGEI A ROMANIAI

ERDOGAZDALKODASBAN

DR. SZMOLKA PETER, SAPIENTIA EMTE,
SEPSISZENTGYORGYIKAR, ELETTUDOMANYI TANSZEK

Az elmult évek meleg és csapadékszegény id6jarasa Romaniaban
is jelentés erddkarokat idézett el6. A kedvezétlen klimatikus
viszonyok szamos fafajt érintettek, azonban a fenyd&félék,
kilénodsen a lucfeny8-allomanyok, jelentds karokat szenvedtek. A
szarazsag kovetkeztében legyengllt lucosokban tdmegesen
felszaporod6é szufajok jelent6és szerepet jatszanak a fak
pusztuldsdban. A védekezés leghatékonyabb eszkdze a fertdzott
faanyag gyors felderitése és eltavolitdsa, mikdzben a
feromoncsapdak alkalmazasa a romaniai erdészeti gyakorlatban
széles korben elterjedt a populdcioméretek alakulasanak nyomon
kdvetésére és a rajz6 egyedek befogasara.

A védekezés eredményességét ugyanakkor tobb tényezd s
korlatozza. Ezek kozé tartozik a fert6zési gocok késedelmes
azonositasa, tovabba a jogszabalyi hianyossagokbdl, a korlatoz6
eléirasokbdl, a tulajdonviszonyok &sszetettségébdl, valamint
adminisztrativ és kereskedelmi akadalyokbdl fakad6é nehézségek.
Mindezek kovetkeztében a megtamadott fak slrgds kitermelése
gyakran nem val6sul meg az egyes karosito fajok fejlédési ciklusa
altal meghatarozott kritikus id8szakban, ami el8segiti a fert6zési
gocok fennmaradasat és a karositas tovabbi terjedését.

A modern technolégidk, a tavérzékelés és mesterséges
intelligencia segitségével végzett adatfeldolgozas gyors fejl6dése Uj
lehet8ségeket kinal a legyengult és fert6zott allomanyok korai,
pontosabb azonositasara. Az el6adas olyan, a gyakorlatban is
hozzaférhet6 és  konnyen értelmezhet§ adatforrasokat,
megoldasokat mutat be és elemez, amelyek hozzajarulhatnak a
védekezés  hatékonysaganak noveléséhez és a  karok

meérsékléséhez a romaniai erd8gazdalkodasban




BARRIERS AND OPPORTUNITIES FOR
MITIGATING CONIFER DAMAGE IN

ROMANIAN FOREST MANAGEMENT

DR.SZMOLKA PETER, SAPIENTIA HUNGARIAN UNIVERSITY
OF TRANSYLVANIA, FACULTY OF LIFE SCIENCES AND
SPORTS, SFANTU GHEORGHE

The warm and precipitation-deficient weather conditions of recent
years have caused significant forest damage in Romania. Although
several tree species have been affected, coniferous stands, and
particularly Norway spruce forests, have suffered especially severe
losses. In drought-weakened spruce stands, mass outbreaks of
bark beetle species play a major role in tree mortality. The most
effective control measure remains the rapid detection and
removal of infested timber, while pheromone traps are widely
used in Romanian forestry practice to monitor population
dynamics and to reduce the number of dispersing individuals.

At the same time, the effectiveness of control measures is
constrained by several factors. These include the late identification
of infested trees and stands, as well as difficulties arising from
legislative gaps, restrictive regulations, complex ownership
patterns, and related administrative and commercial barriers. As a
consequence, the urgent harvesting of attacked trees often does
not take place within the critical time window defined by the
developmental cycle of the pest species, thereby allowing
infestation centres to persist and damage to spread further.

Recent advances in modern technology, especially in remote
sensing, Al-assisted data processing offer new opportunities for
the earlier and more accurate identification of weakened and
infested stands. This presentation reviews and evaluates data
sources and solutions that are accessible to forest managers and
can be readily interpreted and applied in practice. It aims to
highlight practical approaches that may enhance the effectiveness
of forest protection measures and contribute to reducing damage
in Romanian forest management.



OBSTACOLE SIOPORTUNITATIIN REDUCEREA
PAGUBELOR PRODUSE RASINOASELORIN

MANAGEMENTUL FORESTIER DIN ROMANIA

DR.SZMOLKA PETER, UNIVERSITATEA SAPIENTIA, FACULTATEA
DE STIINTE ALE VIETII S| SPORT DIN SFANTU GHEORGHE

Conditiile climatice calde si deficitare in precipitatii din ultimii ani au
provocat pagube semnificative in padurile din Romania. Desi au fost
afectate numeroase specii forestiere, arboretele de rasinoase, in special
cele de molid, au suferit pierderi deosebit de severe. In molidisurile
slabite de secetd, speciile de gandaci de scoarta care se inmultesc in
masa au un rol major in declinul si mortalitatea arborilor. Cea mai
eficienta masura de combatere ramane identificarea si extragerea
rapidd a materialului lemnos infestat, iar utilizarea capcanelor
feromonale este larg raspandita in practica silvica din Romania pentru
monitorizarea dinamicii populatiilor si capturarea exemplarelor Tn
timpul zborului.

In acelasi timp, eficienta masurilor de combatere este limitatd de mai
multi factori. Printre acestia se numadra identificarea tardiva a focarelor
de infestare, precum si dificultatile generate de lacune legislative,
reglementari restrictive, complexitatea structurii proprietatilor,
obstacole administrative si comerciale asociate. In consecint,
exploatarea de urgenta a arborilor atacati nu se realizeaza adesea in
intervalul critic determinat de ciclul de dezvoltare al daunatorilor, ceea
ce favorizeaza mentinerea focarelor si extinderea ulterioara a
pagubelor.

Dezvoltarea rapida a tehnologiei moderne, in special a teledetectiei, a
metodelor moderne de prelucrare a datelor cu ajutorul inteligentei
artificiale ofera noi oportunitati pentru identificarea mai timpurie si mai
precisa a arboretelor slabite si infestate. Lucrarea prezinta si analizeaza
surse de date si solutii accesibile administratorilor de paduri, usor de
interpretat si aplicabile in practica. Scopul sau este de a evidentia
abordari practice care pot creste eficienta masurilor de protectie
forestiera si pot contribui la reducerea pagubelor in gospodarirea

padurilor din Romania.
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ERDOGAZDALKODAS, MEZOGAZDASAGI TERMELES

ES BIODIVERZITAS INTEGRALASA:
FAS LEGELOK, MINT MODELLRENDSZEREK

DR.URAK ISTVAN, DR. ZSIGMOND ANDREA, DR. SZIGYARTO IRMA-LIDIA,
DR.HARTEL TIBOR, SAPIENTIA EMTE, SEPSISZENTGYORGYIKAR,
ELETTUDOMANYI TANSZEK

A faslegel6k olyan legeltetett gyepek, melyeken szértan fak taldlhatok.
Egykor fontos részét képezték a hagyomanyos  eurépai
tertletrendezésnek. Napjainkban szamuk és méretlik is drasztikusan
csokken, pedig modellrendszereknek tekinthet6k az erdégazdalkodas, a
mezégazdasagi termelés és a  biodiverzitds megbrzésének
integralasarara. Ma mar nyilvanval6 tény, hogy az erdégazdalkodas, a
mezégazdasagi termelés és a bioldgiai sokféleség megdrzése egymastdl
elvalaszthatatlan tényezOk, ezért az egyre nagyobb teret hdéditd
alkalmazkodé erd8gazdalkodas és mez8gazdasag egyik f6 alapeleme a
biodiverzitas megdrzése az erd6kben és a mez8gazdasagi tertleteken,
mivel ez nagyon sok esetben pozitiv hatdssal van a gazdalkodas
eredményességére.

Biodiverzitas felmérésével foglalkoz6 kutatasok egyértelm(ien azt
bizonyitjak, hogy a faslegel6k sokkal nagyobb biodiverzitassal
rendelkeznek, mint a nyilt, fatlan gyepek (legel6k vagy kaszaldk) vagy a
zart erddk. A nyiltabb részeken ott vannak a gyepekre jellemzé fajok, a
maganyos vagy cserjékkel korulvett fak az erdei fajok egy részének
biztositanak megfeleld él8helyet, és ezen kivil olyan koézdsségek
kialakulasahoz és fennmaradasahoz jarulnak hozza, melyek nem
fordulnak el sem a nyilt gyepeken, sem a zart erdbkben. Ez a
biodiverzitas hagyomanyos multtal rendelkezd, gazdasagi haszonnal
jaré termel6 erd6gazdalkodasi és mez8gazdasagi tevékenységgel
tarthat6 meg. A biodiverzitds megbrzése nem okoz kiesést a
termelésben, ellenkezbleg, tobb kedvezd hatasuk is ismert a legel6kon
szértan meghagyott faknak: nyadron behuzddhatnak arnyékukba az
allatok a tlz6 nap elél, szaraz években lombszénaval egészithetik ki a
takarmanyt, a termések (makk, vackor) felhasznalhaték
takarmanyozasra. Ezért erd6gazdalkodasi, mez6gazdasagi és
természetvédelmi szempontbdl is egyarant indokolt lenne ennek a

hagyomanyos teruletrendezési formanak a fenntartasa. m




INTEGRATION OF FORESTRY, AGRICULTURAL

PRODUCTION AND BIODIVERSITY:
WOOD-PASTURES AS MODEL SYSTEMS

DR.URAK ISTVAN, DR. ZSIGMOND ANDREA, DR. SZIGYARTO IRMA-LIDIA,
DR.HARTEL TIBOR, SAPIENTIA HUNGARIAN UNIVERSITY OF
TRANSYLVANIA, FACULTY OF LIFE SCIENCES AND SPORTS, SFANTU
GHEORGHE

Wood-pastures are grazed grasslands with scattered trees. They were
once an important component of traditional European land use, but
today their number and extent are in decline. Nevertheless, they can
be considered model systems for integrating forestry, agricultural
production and biodiversity conservation.

Forestry, agricultural production and biodiversity conservation are
closely interconnected factors; therefore, adaptive forest and
agricultural management systems increasingly place biodiversity
conservation at their core, as it often contributes to improved
profitability.

Biodiversity assessment studies clearly show that wood-pastures
have higher species richness than open, treeless grasslands (pastures
or meadows) or closed forests. Due to their mosaic habitat structure,
grassland species occur in open areas, while forest species find
suitable conditions in microhabitats created by scattered trees and
shrubs. In addition, transitional ecological communities develop that
do not occur in either open grasslands or closed forests.

This high biodiversity can be maintained through traditional yet
economically productive land use. Wood-pastures do not necessarily
reduce production efficiency; on the contrary, they provide multiple
ecosystem services: trees offer shade for grazing animals, can supply
leaf fodder during drought periods, and their fruits (e.g., acorns, wild
fruits) serve as additional feed resources. Therefore, the maintenance
of wood-pastures is justified from forestry, agricultural, and nature
conservation perspectives alike.



INTEGRAREA SILVICULTURII, PRODUCTIEI
AGRICOLE SI A BIODIVERSITATII:

PASUNILE CU ARBORI CA SISTEME MODEL

DR. URAK ISTVAN, DR. ZSIGMOND ANDREA, DR. SZIGYARTO IRMA-
LiDIA, DR. HARTEL TIBOR, UNIVERSITATEA SAPIENTIA, FACULTATEA
DE STIINTE ALE VIETII SI SPORT DIN SFANTU GHEORGHE

Pasunile cu arbori sunt pajisti pasunate pe care se gasesc arbori dispersati.
Acestea au reprezentat odinioara un element important al utilizarii
traditionale a terenurilor in Europa, Tnsa in prezent numarul si suprafata
lor sunt in scadere drastica. Cu toate acestea, ele pot fi considerate
sisteme model pentru integrarea silviculturii, productiei agricole si
conservarii biodiversitatii.

Silvicultura, productia agricola si conservarea diversitatii biologice sunt
factori stréns interconectati, motiv pentru care sistemele adaptive de
gestionare forestiera si agricola au ca element central mentinerea
biodiversitatii, ceea ce contribuie Tn multe cazuri la cresterea eficientei
economice a exploatarii.

Studiile de evaluare a biodiversitatii demonstreaza Tn mod clar ca pasunile
cu arbori prezinta o diversitate specifica mai mare decat pajistile deschise
fara arbori (pasuni sau fanete) sau padurile inchise. Datorita structurii
mozaicate a habitatului, speciile caracteristice pajistilor se gasesc in zonele
deschise, in timp ce speciile forestiere Tsi gasesc conditii de viata n
microhabitatele create de arbori si arbusti. in plus, se formeaza comunitati
ecologice de tranzitie care nu apar nici in pajistile deschise, nici Tn padurile
inchise.

Aceasta biodiversitate ridicatd poate fi mentinuta prin utilizarea
traditionala, dar si economica a terenurilor. Pasunile impadurite nu reduc
neapdrat eficienta productiei; dimpotriva, ele ofera multiple servicii
ecosistemice: arborii ofera umbra animalelor pe pasune, in perioadele
secetoase pot furniza furaj sub forma de frunze, iar fructele lor (de
exemplu ghinda, fructe sdlbatice) reprezinta o sursa suplimentara de
hrana. Prin urmare, mentinerea pasunilor cu arbori este justificata atat din

punct de vedere silvic, agricol, cat si a conservarii biodiversitatii. m
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TOMEGES FENYOPUSZTULAS MERTEKENEK ES

OKAINAK VIZSGALATA A MOHOS-TOZEGLAPBAN

ORDOG ZOLTAN-ZSOLT, DR. URAK ISTVAN, SAPIENTIA EMTE,
SEPSISZENTGYORGYI KAR, ELETTUDOMANYI TANSZEK

A Mohos-t6zeglap (Hargita megye) egy zart medencejellegl, mintegy
80 hektaros kuldnleges 6koszisztéma, ahol a térpendvéslt vagy mas
néven lapi erdeifenyd (Pinus sylvestris forma turfosa) allomany az
utébbi években jelentd8s pusztuldst mutat. A kutatas célja a
feny8pusztulas mértékének szamszerUsitése, valamint a mogotte
allé okok feltdrasa korszerl tavérzékelési és képfeldolgozasi
modszerekkel.

A vizsgalat soran drénfelvételek és miholdas adatok feldolgozasaval
tortént a vegetdcid allapotanak elemzése, amelyet terepi
megfigyelésekkel egészitettiink ki. A halott fak szamanak felmérése
mintaterlletek alapjan tortént, majd extrapolaciéval becsultik a
teljes lapteruletre. Az eredmények szerint a peremi savban (14,5 ha)
mintegy 1831 halott fa talalhatoé, mig a kdzponti lapterileten (65,5
ha) ez a szam eléri a 32 066 egyedet, ami 6sszesen kozel 33 900
halott fat jelent. A pusztulds dont6 része a lap belsé zénajaban
koncentralodik.

Az okok vizsgalata alapjan megallapithatd, hogy a pusztulas
hatterében elsésorban tartdés kornyezeti stressz all. A tézeglapi
kdrnyezet extrém tapanyagszegény, amely eleve korlatozza a fak
névekedését. Ehhez tarsul a vizhaztartds megvaltozdsa, amely a
gyokérzéna mikodését befolyasolja. A legyengult allomanyt
masodlagosan kilénb6z8 kéregszu fajok tamadtak meg, amelyek
felgyorsitjak a pusztulasi folyamatot.

A vizsgalat ramutat arra, hogy a feny8pusztulas nem egyetlen
tényezd kdvetkezménye, hanem tdbb, egymassal dsszeflggd hatas
eredménye. A modszertan lehet8séget biztosit nagy teriletek gyors
és objektiv allapotfelmérésére, amely alapot nyujthat a jov8beni

természetvédelmi és erdégazdalkodasi dontésekhez.




ASSESSMENT OF EXTENSIVE PINE FOREST

MORTALITY AND ANALYSIS OF ITS CAUSES IN
THE MOHOS PEAT BOG

ORDOG ZOLTAN-ZSOLT, DR. URAK ISTVAN, SAPIENTIA HUNGARIAN
UNIVERSITY OF TRANSYLVANIA, FACULTY OF LIFE SCIENCES AND
SPORTS, SFANTU GHEORGHE

The Mohos peat bog (Harghita County, Romania) is a closed-basin
ecosystem spanning approximately 80 hectares, characterized by a
unique stand of dwarfed Scots pine (Pinus sylvestris forma turfosa). In
recent years, this stand has exhibited substantial mortality. The primary
objective of the present study was to quantify the extent of pine dieback
and to identify the underlying causal factors through the application of
modern remote sensing and digital image processing techniques.
Vegetation health assessment was conducted via multisource analysis
of unmanned aerial vehicle (UAV) imagery and satellite data,
complemented by field validation. Dead tree individuals were
systematically counted within representative sample plots, with
subsequent spatial extrapolation to the entire bog area. Results indicate
the presence of approximately 1,831 dead trees in the marginal zone
(14.5 ha) and 32,066 dead trees in the central zone (65.5 ha), yielding a
total of nearly 33,900 dead individuals across the 80-hectare area. The
dieback is markedly concentrated within the inner zone of the peat bog.
Causal analysis revealed that the observed mortality is primarily driven
by chronic environmental stress. The oligotrophic nature of the peat
bog environment inherently constrains tree growth and vigor. This
stress is exacerbated by alterations in the hydrological regime, which
impair root-zone functioning. Secondary biotic factors, particularly
infestation by various bark beetle species, further accelerate the decline
of the already weakened stands.

The study demonstrates that the dieback phenomenon results from a
complex interplay of multiple interacting abiotic and biotic stressors
rather than a single causative agent. The applied methodological
framework enables rapid, objective, and spatially explicit assessment of
forest health over large areas, providing a robust scientific basis for
informed nature conservation and forest management decisions.



EVALUAREA DEGRADARII MASIVE A PADURII DE

PIN SI ANALIZA CAUZELOR IN TINOVUL MOHOS

ORDOG ZOLTAN-ZSOLT, DR.URAK ISTVAN, UNIVERSITATEA
SAPIENTIA, FACULTATEA DE STIINTE ALE VIETII SI SPORT DIN
SFANTU GHEORGHE

Tinovul Mohos (judetul Harghita, Romania) este un ecosistem de tip
bazin inchis, cu o suprafata de aproximativ 80 ha, unde populatia
de pin silvestru de turba (Pinus sylvestris forma turfosa), a
inregistrat un declin semnificativ in ultimii ani. Scopul studiului a
fost cuantificarea amplorii mortalitatii si identificarea cauzelor
acesteia prin utilizarea unor metode moderne de teledetectie si
analiza a imaginilor.

Starea vegetatiei a fost evaluata pe baza imaginilor obtinute cu
drona si a datelor satelitare, completate cu observatii de teren.
Numarul arborilor morti a fost determinat pe suprafete de proba si
extrapolat la nivelul intregii suprafete studiate. Rezultatele arata ca
in zona periferica (14,5 ha) sunt aproximativ 1.831 de arbori morti,
in timp ce Tn zona centrala a tinovului (65,5 ha) numarul acestora
ajunge la circa 32.066, rezultand un total de aproximativ 33.900
arbori morti. Mortalitatea este concentrata in principal in zona
centrala a tinovului.

Analiza cauzelor indica faptul ca declinul este determinat in
principal de stresul ambiental de lunga durata. Mediul de turba este
extrem de sdrac in nutrienti, ceea ce limiteaza in mod natural
cresterea arborilor. Tn plus, modificdrile regimului hidrologic
afecteaza functionarea zonei radiculare. Arboretele slabite sunt
ulterior atacate de gandaci de scoartd, care accelereaza procesul de
uscare.

Studiul arata ca mortalitatea pinului nu este rezultatul unui singur
factor, ci al interactiunii mai multor factori de stres. Metodologia
aplicata ofera un instrument eficient si obiectiv pentru evaluarea
ecosistemelor la scara mare si poate sprijini deciziile viitoare in

domeniul conservarii si gospodaririi padurilor.
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