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[IpHunHH NOMIHPEHH NOAEXK HA NipeHeHCLKOMY NIBOCTPOBI

Mpoananizopano NPHYMHHHE EUHMEHEHHA NTICOBMY NOMEN, BOAHE MOTOIHHX YMOB 1 COLIANBHO-
EKOHOMIMHHX (PAKTOPIE 4 YACTOTY Ta IHTEHCHBHICTE MicoBuX noxex. B octannl 10 pokis vacToTa Ta 1H-
TEHCHBHICTE NOMex Ha [DepliickKoMy mIBOCTPOE] HaDyIa 3arpo3NHECTD XapakTepy, 3aranoM 3a ueii ne-
plod NI0MA JICIE 0X0IUIeHHY NoexaMu carHyna 2,5 Mad. ra. L1 kpainu 3aiiMaTe neplie MICLE cepe
CeponelickKHX KpaiH 3a po3MipaMH NDOMIKOIKEeHHX TepuTopli. B ocTaHH]I poKH BeIMKY YBary npHalnf-
0Th BHBYEHHIO TIPHYHH, AKI DOCIPHANH Takilil cuTyauli. Cepen colllalbHO-EKOHOMIMHHX MHHHHKIB OC-
HOBHOK NPHMHHOK € 3aHeNnaj] CUILCRKOTro | TICOBOrD rocnoJapeTea, Aerpajanis eMelk, Lo Beae 3a co-
DoKW HAKOMHYEHHS FOPHMHX MATEPlanie. A TAKOX HECTIPOMONKHICTE 3AKOHOIABCTEA BTPHMATH BpPEry-
NBOBAHMH B3A€MO3E A30K IHTEHCHEHOTO BEIEHHA rocnofapcTea 1 DlodoridHow plzHomaHiTHICTD. [Tpo-
AHAMIZOEAHO BILTHE HA BHCOKHI plBeHb NoexHo! HeDeanexku pexpealliiHe BHKOPHCTAHHA 3€Melb MIBO-
CTPOBA, BEIHKHIl HANAKE TYPHCTIE | HeabanieTs lAnouHBaouuY. Ha nocymnuenii knivar [Bepifickkoro
NIBOCTPOEA BEIMKHIl BNIME Mae Dan3bke posTawryeaddg Ao [lienivdol Adpukl | gyme Haraaye KniMar
UEOTD KOHTHHEHTY. SIK HACTIA0K JTICH € PO3PII#HEeHHMH, BIIKPHTHMH, HH3LKOMNOBHOTHHMH | HH3BKO 3IM-
KHYTHMH, AKI Jo0pe nporpigaioTecd. CaMa poOCIHHHICTE, 0 NPOPOCTAE B NOCYULUTHEHX YMOBAX 1 BLIIAE
3AHBY BONIOTY CTAE CYXIUO 1 Erile 3aropacThed,
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SILVER FIR (Abies alba Mill) IN BAVARIA AND THE UKRAINIAN CARPATHIANS

In the article the ecological and silvicultural peculiarities of Abies alba Mill. are discussed. The
current distribution of Silver Fir forests in Bavaria (Germany) and in the Ukrainian Carpathians is de-
scribed. There are the reasons between actual and natural amount of Silver Fir stands adduced. Also
the natural regeneration of Silver Fir has been studied. The success of conservation of Silver Fir de-
pends on adjusted forest management treatments concerning the different ecological needs of Silver
Firs at various life stages.
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In Bavaria, Silver Fir (Abies alba Mill.) 1s an important tree species which mainly
occurs in mixed mountain forests and various beech vegetation types mostly at higher
elevations. But also in regions which are characterized by lower water resources and
higher temperature (e.g. close to the vine region in the northern part of Bavaria) Silver
Fir i1s an important tree species in mixed beech and oak forests (fig. 1). It 1s assumed,
that this Silver Firs is a specific fir ecotype which is often named “dry fir”. The ecologi-
cal and economic meaning of Silver Fir depends mainly on a high stability against
windfall and other abiotic and biotic impacts. Concerning increasing temperatures dur-
ing summer and decreasing rainfall during the vegetation period caused by climate
change, Silver Fir is regarded to become more important. Silver Fir 1s well-known to
use water resources in deeper grounds and so will be able to survive under dry condi-
tions. From an economic point of view, it must be pointed out that on many sites the av-
erage increment of Silver Fir is higher compared to Spruce.
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Naturally, Silver Firs would dominate or participate in 30 % of the actual Bavari-
an forests (total forest area in Bavaria is about 2.14 Mio hectares). However, Silver Firs
currently cover about 2 % of the forest area only (about 43.000 hectares).

Most of the today’s Silver Firs still grow in the Bavarian Alps and the south-
gastern region “Bayerischer Wald”. More than 60 % of Silver Firs in Bavaria are older
than 100 years. A very insufficient amount of Silver Firs is obvious for the range of 20
to 80 years. For vounger Silver Firs a stop of the downtrend is assumed. Silver Firs in
Bavaria reach up to 60 metersin in height. The thickest trees reach more than 200 cm
BHD and the single tree volume can achieve 60 cubic meters.

The oldest firs in Bavaria are about 600 years old. From a genetic point of view,
Silver Fir in Bavaria show a distinct genetic heterogeneity which depends on the post-
glacial remigration from different glacial refuges as well as on adaptation to various
ecological conditions, human impact (e.g. planting and sawing) and genetic effects (e.g.
genetic drift in small populations),
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The great gap between actual and natural amount of Silver Fir and the lack of
middle old and even younger firs in managed forests mainly depends on three well-
known reasons:

1)  Forest decline caused by sulfureous air pollution reduced the health of firs
dramatically and many of them died back. Since the beginning of monitoring tree health
in the year 1983, Silver Fir is known as the most damaged tree species. However, since
air pollutions decreased from the middle of the 1990’s up to now the vitality of Silver
Firs increased significantly (Fig. 2).
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Fig. 2 (according to Elling, 2007): The figure shows the average annual incre-
ment of almost 1000 investigated Silver firs and the amount of sulfureous air pollution
from 1880 to 2004. A strong correlation between increment and air pollution is obvious.
After reducing pollution, the health of Silver fir increased quickly and the annual in-
crement reached a high level even in the dry summer of the yvear 2003.

2) With the beginning of the so called “controlled forestry™ at the end of the 19"
century the amount of Silver Firs in South-Germany decreased significantly. Silver Firs
extremely suffered from unadjusted silvicultural treatments especially in even-aged re-
generation types (e.g. clear-cutting). Adverse climate conditions (e.g. frost) in larger
gaps or open spaces are well known to be unfavourable to for succesful regeneration of
Silver Fir. Successful regeneration of Silver Fir is facilitated by typical within-forest
climate conditions e.g. high air moisture or wind calm. Furthermore it must be taken in-
to account that schematic and intensive thinning concepts which nowadays are postulat-
ed for many forest types are not in accordance with the ecological needs of Silver Fir.
For example, after intensive reduction of stem density in younger stands, Silver Firs are
not able to change shadow-adapted needles to light-adapted needels rapidly enough. As
a consequence, height growth will decrease for some years. In mixed stands especially
in combination with Spruce, Silver Firs will be overgrown rapidly.

3) During the stage of regeneration, seedlings and young plants of Silver Firs are
dramatically impacted by damage caused by game animals. Because of the high quality
of Silver Fir buds for the nutrition of red deer and roe deer Silver Firs are preferred nu-
trition-plants during winter and even summer. In Bavaria, 40 % of young Firs showed a
damaged terminal shoot. Up to now in some regions the impact by game animals could
be reduced but in general not sufficiently enough. In stands with low Silver Fir density
or in regions with high deer density a sneaking process of segregation and even com-
plete loss of Silver Fir can still be observed. In this context it must be taken into account
that Silver Fir is not able to renew a damaged terminal shoot in one year. If the terminal
shoot was damaged, Silver Fir first must sprout a lateral shoot out of dormant bud and
only then a new terminal shoot can grow one year later. So, a single damage or repeated
damages of the terminal shoots reduces the power of competition of Silver Firs com-
pared to other tree species (mainly Spruce) dramatically,
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According to the latest forest inventory, the area of Silver Fir stands in Ukraine
amounted to 124.3 thousand hectares. Basically they are concentrated in the mountain-
ous part of Lviv, Chernivtsi and Ivano-Frankivsk regions.

As an example for foresters can serve the mixed spruce-beech-silver fir virgin
forests that have survived in the Ukrainian Carpathians (Fig. 3). They serve as a model
for the formation of horizontal and vertical structure of Silver Fir stands.

In Silver Fir forests of the Ukrainian Carpathians the game damage is rarely seen.
The reasons for this are as follows:

o There occur predators such as wolves, lynx, bears and golden eagles.
e In the closed and pristine forests, there is little food for the deer.

* Now and then, before harsh winter with lots of snow, which can cause significant mortality of
wild animals,

o Poaching is also not excluded. But its impact is local and small.

Therefore the Silver Fir in the Ukrainian Carpathians has good natural regenera-
tion. Good natural regeneration of fir is evidenced by our data from the investigation of
windthrow arcas that have emerged in different regions of the Ukrainian Carpathians.
We have established 42 plots to study there self-grown seedlings and advance growth,
and on 30 of them were the Silver Firs.

Natural regeneration of trees is genetically and environmentally more adapted to
the respective site conditions, climate and soil. Successful natural regeneration requires

less effort and saves money for the creation of forest culture and care for them.
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Fig. 3. The mixed spruce-beech-silver fir virgin forest in the Carpathian biosphere reserve

In general, we can conlude that the success of conservation of Silver Fir depends
on adjusted forest management treatments concerning the different ecological needs of
Silver Firs at various life stages. Therefore, unevenaged forest management systems,
patterned after long-term irregular shelter wood systems (Femelschlag) or single-tree se-
lection systems (Plenterwald), are strongly required. However, it must be taken into ac-

54



count that the successful regeneration of Silver Fir depends significantly on well adjust-
ed deer density. Silver Firs guarantee stable, healthy, ecologically valuable precious and
attractive forests.
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HAauusa dina (Abies alba Mill.) y basapii ta ¥Ykpaincskux Kapnarax

Sk v bagapii, Tak | B YEpaincekux Kapnatax anuua oina (Abies alba Mill ) ¢ BamIHBEAM BHIOM
JepeE | NOWHpeHa NEPeRAKHO ¥ MPCBKHX dicax. Ane B barapil BoHa pocTe TAKOX ¥ PIBHHHHIN 4acTH-
HI Ta opMye MIIAH] ATHUERO-AY00BI 1 anHuero-Oykosl fnicH. Exonorivia 1a eKoHOMIYHA LIHHICTE
Annil 6inol noe'A3aHa 3 11 BHCOKOK CTIHKICTHY 40 BITPORAMIE T4 IHINHX HECHPHATIMEHX (hakToplE q0-
BEULIA. 3apaakd rnudoklid, 1o0pe po3BHHEH1H KopeHerRlil cHCTeMI BOHA MOME YCINIIIHO MNEPEHOCHTH
nepload TpHeanol nocyxu. KpiM Toro, anuus 01na Mae v OLNBIOCT] THIILE TICOPOCIHHHHX YMOB DLIb-
IWHH MPpHPICT | 2a0ac ASPeBHHH NOPIEHAHO 3 AMHHOK €EpoNeicekon, ATHUER] NICH 3apas 3aiMalThs v
Barapil nonan 43 tuc. ra (nume 2 % BIO 000l JiCiB), Xo4a MOTEHIIHHO NI0MA ATHIEBHX THIIE JICY
craHoBHTEL 30 %, [lepepamHo anuues] gepesocTad 3ocepemxedl B bapapcekux Anbnax 1 B NiBIeHHO-
cxiaHomy perionl «baeapcekuii micw. Ilonan 60 % AnHUeBHX Hacal#eHb MawThk BlK Duiewe 100 po-
KiB. Benuka pi3HHUA MIEK TENEPIIHBOK | NOTEHUIHHOK NI0MIEK ATHUEBUX JICIE MOACHIOETLCA TAKH-
MH MHHHHKaMH: |) npomMucioBHM zadpyIHeHHAM aTMoc(iepHOTo DOBITPA, HAibIABII 4YTIHBOW 10
AKOTD BHABWIIACA AMUA Oina; 2) 3acTOCYBAHHAM ¥ MHHVYII JeCATHIITTA CYUUIEHOMICOCIMHHY py0OoK |
TPYAHOLIAMH IPHPOIHOID NOHOBIEHHA AMKHUL DLtol Ha 3pyDax depes Il NOWKOAMKEHHS TI3HIMH BeCHA-
HHMH 2aMopozkami. Kpivm Toro, Ha pICT ANHIL HETATHEHO BIJIHHYIH HAOMIPHO IHTEHCHEBHI pyOKH 10-
roagy B MOIOJAHAKAX, DO HICAS HHUX HA KUIBKA POKIE 3aTPHMYBABCH HOTOYHHI NPHPICT AEpeE ANHII
HEpes aJanTauin 1T KpOHH 00 HOBOTO CEITIOBOIO Pe®HMY, 3) BENIHKOK HMIIIEHICTI IMYHHH, AKA HAJAE
nepeeary NoigaHHK BepXIiBKOBOT OpYHLKH MiApoCTy AnHLI Dinof.

B sanuuepux nicax YVepalncexux Kapnat cnocrepiraeThes godpe NnpHpoiHe DOHOBIEHHA ATHLI
Dimol. Hami aocniaxenHs NPHPOIHOTD NOHOBIEHHA JEpPEeBHHX MOPIO HA BITPOBANBHHX AINAHKAX MO-
Ka3anu, uo il caMoclse 1 O1ApicT Ove HaasHUH Ha 30 3 42 nocmamenux aunAaHok. [IpupoaHe noHoBIeH-
HA JIEPEBHHX OPIA € TEHETHYHO T4 EKOA0rIMHO OIABII NPUCTOCOBAHUM 10 BIANOBIAHHX NICOPOCIHH-
HHX YMOB, KIIMaTy 1 rpyHTY. Jlng 30epemenna Anuul 0inol BAKIHEO 3ACTOCOBYBATH BHOIPKOBY CHC-
TeMy Jicorocnogapioeana. [Ipuknagom 1na HabnuxeHoro a0 NpHPOAH JICIBHHOTEA MOXKYTE CIIVEH-
TH MIIIAHI CMEPEKOBO-0VKOBO-AIHIICE] NpaiicH, Akl me s0epernuca B YrpaiHcekux Kapnarax,

Kawuoei cioga: anuua 0ina, OpHpoJHE NOHOBIEHHA, 30EpPeXMEHHA, BIUIHE JHYHHH, NICIEHHII-
TBO.
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