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Pesrome Ha ObJITapcKu e3HK:

Borperonunaure Bapuanuu B mabTHocTTa (BBII — anrn. IADF) ca BaxHa ¢QyHKIIMOHAIHA
XapaKTepUCTHKAa Ha JbpPBECHHATa, KOSTO OIpeleNis CIOCOOHOCTTAa Ha JbpBETaTa Ja ce
aJlanTupar KbM KIMMaTHYHUTE MpoMeHU. TyK u3noi3Bame rojsiMa 6a3za JaHHU C JbPBECHU
npbecreHu oT 11 Buma B 89 onuTHH 0OekTa B OceM €BPOIEHCKH CTpaHW, OOXBallaIlH
KJIMMaThueH rpagueHT ot CpenusemMHo mope 10 CeBepHa EBpomna, 3a na aHanu3upame Kak
KJIMMAaTHYHUTE BapHaluu cTuMmynupar Gopmupanero Ha BBIIL. YcranoBuxme, ye nosiBata Ha
BBII ce yBennuaBa HENMHENHO C MIMPOYMHATA HA NMPBCTEHUTE KAKTO IPHU TOJIOCEMEHHHTE
BUJIOBE, TaKa U MpPU MOKPUTOCEMEHHUTE M HaMajsiBa C HaMOpPCKaTa BUCOYMHA U BB3paCTTa.
Peructpupanure Hackopo TMO-BUCOKM CpPEIHM TOJWIIHM TEMIIEpaTypU  YJIECHSBAT
obpazyBaneto Ha BBII npu mnoytu BCHYKM H3CIENBaHU BUJOBE. Banexurte wurpasr
3HaYUTeNHa poJis 3a npeau3BukBaHeTo Ha BBII npu BumoBe, KOUTO MpOSBIBAT CIIOCOOHOCT 32
YCTOWYMBOCT Ha 3acCylllaBaHe, U MOJIE] Ha pacTeX, M3BeCTeH Karo OumonaneH. Hamure
KOHCTAaTallud TpeJroarar, 4ye BHUJOBETe C OMMOJATHM MOJENM Ha PACcTeX, PACTAIIU B
3anaana u Oxna EBpona, me oOpasysar BBII mo-uecto, karo amanrtanust KbM MOBHIIIABAIIH
ce TeMIepaTypH U CYIIH.

Pe3rome Ha aHTIHICKH €3UK:

Intra-Annual Density Fluctuations (IADFs) are an important wood functional trait that
determine trees’ ability to adapt to climatic changes. Here, we use a large tree-ring database of
11 species from 89 sites across eight European countries, covering a climatic gradient from
the Mediterranean to northern Europe, to analyze how climate variations drive IADF
formation. We found that IADF occurrence increases nonlinearly with ring width in both
gymnosperms and angiosperms and decreases with altitude and age. Recently recorded higher
mean annual temperatures facilitate the formation of IADFs in almost all the studied species.
Precipitation plays a significant role in inducing IADFs in species that exhibit drought
tolerance capability, and a growth pattern known as bimodal growth. Our findings suggest
that species with bimodal growth patterns growing in western and southern Europe will form
IADFs more frequently, as an adaptation to increasing temperatures and droughts.
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B4.2. Georgieva M., G. Georgiev, P. Mirchev, G. Zaemdzhikova, D. Doychev, S. Bencheva, N.
Zafirov, S. Dimitrov, M. lliev, V. Trenkin, 2021. Biotic factors damaging forest
stands in Gornata Koria and Chuprene Reserves in Western Balkan Range, Bulgaria.
Silva Balcanica, vol. 22 (2), ISSN: 1311-8706 (print), 2815-2549 (online), pp 91-102

Pe3ioMe Ha OBJATapcKH e3UK:

[Ipe3 2017 r. e u3BbpIICHA OLEHKA © MOHUTOPHHT Ha 3JIpaBOCIOBHOTO CHCTOSIHUE Ha TOPCKH
JIBPBOCTOM C BIIOIICHO CHCTOsSIHHE B pe3epBartute ['opHata xopus u UynpeHe B 3amanHa
Crapa rianuna (bearapus). [Ipunoxken e uHTerpupan moaxoj (0a3upaH Ha TEXHOJOTHH 3a
JMCTAHIIMOHHO HAOJIIOJICHWe M Ha3eMHO Banuaupane). [IpoBeieHu ca mopeauna OT
NOCJIEABAIIM TEPEHHH HAOJIONEHHS M B JIBETE 3alUTEHH TEPUTOPUH, TJIIABHO B 3arWHaJH
HACaX/JCHUS WJIM B TaKHBa C JIONIO 3JPABOCIOBHO ChCTOSHHME. B pesynrar Ha TOoBa ca
uIeHTU(UIMPAHU IECTHAJECET HACEKOMHU Bua B ['opHaTa KOpUsS U JICBET BUAA BPEAUTEIH
B pesepBatute Yymnpene. IIpeoOmamaBammsaT Opoii BpeAWTENM BKIIOYBA KOPOSIU W
xo0otnumm (Curculionidae), ceuxkoBum (Cerambycidae) u np. Hamanenusita, npu4nHeHn OT
tunorpada (Ips typographus), mpuyuHSBAT Hai-CHLICCTBECHU YBPEKAAHHS B CMBPUOBHTE
ropu M B JIBaTa pe3epBara. Y CTaHOBEHHU ca JIECET Mapa3uTHH M JieceT canpopUTHU I'bOU B
HacaxaeHusATa OT oOukHOBeH cmbpu (Picea abies), oOuknoBena ena (Abies alba) u
obuknosen Oyk (Fagus sylvatica). Cpen mapasuTHuTe I'bOH, IIECT BUAA Ca MACHTH(OHUIIUPAHU
karo Hait-Baxxuu (Armillaria sp., Heterobasidion annosum, Fomitopsis pinicola, Fomes
fomentarius, Ramaria flava u Pholiota squarrosa).

Pe3oMe Ha aHTIJIMHCKH €3UK:

Assessment and monitoring of health status in deteriorated forest stands in Gornata Koria and
Chuprene Reserves in Western Balkan Range (Bulgaria) were conducted in 2017. An
integrated approach (based on remote sensing technologies and terrestrial validation) was
applied. A series of subsequent terrain observations were carried out in both protected areas
mainly in dead or in poor health status stands. As a result, sixteen insect species were
identified in Gornata Koria and nine pests in Chuprene Reserves. The predominant number of
pests included bark beetles and weevils (Curculionidae), longhorn beetles (Cerambycidae),
etc. Attacks caused by the European bark beetle (Ips typographus) formed the main
disturbance in the Norway spruce forests in both reserves. Ten parasitic and ten saprophytic
fungi were identified in the stands of the Norway spruce (Picea abies), silver fir (Abies alba)
and European beech (Fagus sylvatica). Among the parasitic fungi, six species were identified
as destructive (Armillaria sp., Heterobasidion annosum, Fomitopsis pinicola, Fomes
fomentarius, Ramaria flava and Pholiota squarrosa).
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B4.3. Zafirov, N., D. Dimitrov, E. Molle, 2020. Dynamics of the health status of Scots pine
(Pinus sylvestris L.) and Austrian pine (Pinus nigra Arn.) in Balkan mountains range,
Bulgaria. Forest Science (Hayka 3a ropara), Special issue, ISSN: 0861-007X (print),
pp. 143-156

Pe3ioMe Ha OBJATapcKH e3UK:

OcHOBHaTa IIeN1 Ha M3CJICIBAHETO € Jia CE aHaju3hpa TUHAMHUKATAa Ha 3JIPaBOCIOBHOTO
CbCTOSIHUE Ha TopuTe OT Osm M uepeH Oop B Crapa miaHuHa, bbiarapus, u na ce OUEHH
BJIMSIHAETO Ha KIMMATUYHUTE YCJIOBUS BBPXY HEro. 3a JCHIPOXPOHOJOTHYHUS aHAIU3 ca
B3eTH 154 ABPBECHHM NMPUPACTOBH MPOOH OT HAKOJIKO TOPCKH KyJaTypu ot Osu1 6op (Pinus
sylvestris) u uepen Gop (Pinus nigra) m eaHO ecTecTBEHO HacaaeHue. M3monsBaHu ca
KJIMMAaTUYHUA JIaHHH OT TPU XHUJIPOMETCOPOJIOTUYHM CTAaHIMH B TO3u paiioH. [locrmemnusr
CTPECOB TIEPUOJ] TIPYU BCHUYKU HACAXKICHUS OT Osi1 OOp € MPOABIDKWII JI0 Kpasi Ha PacTe:KHUS
nepuosl. MHOTO(GAaKTOPHUAT PErpecCHOHEH aHalIW3 Ha TEXHUS TMPUPACT pa3Kpu, ue
TeMIepaTypara Ha BbB3JyXa W BaJeKHUTE omnpeaeisaT moBede oT 50% OT BapupaHeTo Ha
[IMPOYMHUTE HA IbPBECHUTE MPBhCTeHU. VIHACKCHUTE 3a paJuaHus MPUpacT Ipu YyepHusi 0op
CBIIO Ca TOJ| CPEIHUTE CTOHHOCTH Npe3 MOCICTHUTE HIKOJIKO ToAuHU. To3u (akT e scHO
BUMM IIPU MO-CTApUTE IbPBETA B €CTECTBEHOTO TOPCKO HACAXKICHHE. PerpecHOHHUAT aHATIN3
pasKpH, Y€ TEMIIepaTypPHO-BAJICIKHUAT PEXKUM orpenens mnoBede oT 50% OT BapupaHETO B
XPOHOJIOTUUTE OT UIMPOYUHU Ha FOJUIIHUTE IPBCTEHU U NP TO3U BUA (10 88% B KyaTypaTa
oT 4yepeH O0op Ha 585 M H.B.). V3BBpIICHUTE CTATUCTUYCCKU aHAJIM3HM 3a BIMSHUETO HA
TEMIIEPaTypPHO-BAJICKHUS PEKHUM BBPXYy JOUHAMUKATAa Ha pajuajHUsg [OpUpAcT Ha
U3CIIeIBAHUTE JbPBECHU BUIOBE JOKa3BaT 3HAYCHUETO MY KaTO IIbPBHUYEH CTPECOB (haKTop 3a
NIPOMEHHUTE B TAXHOTO 3/PABOCIOBHO CHCTOSIHHE. AHAIM3bT OYepTaBa W TEHACHLUS 3a
MOBHIIIABAHE HA TEMIIEPATypUTe Ha BB3Ayxa mpe3 mnocienHute 50 TOAMHU B W3CIEIBaHUSL
paroH.

Pe3oMe Ha aHTIJIMICKH €3UK:

The main research goal of our study is to analyze the dynamics of the health status of Scots
and Austrian pine forest stands in Balkan Mountains range, Bulgaria, and to assess the impact
of climate conditions on it. For the dendrochronological analysis, 154 tree-ring samples were
taken from several Scots pine (Pinus sylvestris) and Austrian pine (Pinus nigra) forest
plantations and one natural stand. Climate data from three hydrometeorological stations in this
region were used. The last stress period of all Scots pine plantations continued until the end of
their growth period. Multivariable regression analysis of their increment revealed that air
temperature and precipitation accounted for more than 50% of the variation of their tree-ring
width. Radial increment indices for the Austrian pine were also below the average value
during the last several years. This fact is clearly visible in the older trees in the natural forest
stand. The regression analysis revealed that temperature-precipitation regime accounted for
more than 50% of the variation of the tree-ring width chronologies from this species too (up to
88% in the Austrian pine plantation at 585 a.s.l.). The statistical analyzes carried out on the
influence of the temperature-precipitation regime on the dynamics of the radial increment of
the studied tree species prove its significance as predisposing factor for the changes in their
health status. The analysis outlines also a tendency for rise of the air temperatures over the
last 50 years in the study region.
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B4.4. Zafirov N., M. Panayotov, N. Tsvetanov, I. Nikolchova, V. Trouet, 2020.
Dendroclimatic analysis of Pinus peuce Griseb. at subalpine and treeline locations in
Pirin Mountains, Bulgaria. Dendrochronologia, vol. 61, ISSN: 1125-7865 (print),
1612-0051 (online), article 125703

Pesrome Ha ObJIrapcKu e3muK:

JIbpBeCHUTE TOAMIIHM MPBCTEHH Ca €CTECTBEH apXHB, CBABPXKAIl LeHHa HH(opMamus 3a
IPOMEHHUTE B OKoJHaTa cpeaa. Cpen Hal-uyBCTBUTEIHUTE EKOCHCTEMH KbM MOAOOHU IPOMEHH Ca
BHUCOKOIUTAaHUHCKUTE ropu. CepuuTte OT IbPBECHU NMPBCTEHU OT TAaKUBA PAHOHHU €A U3KIIFOUYUTEIIHO
HEHHM KakKTO 3a KIUMATUYHU PEKOHCTPYKIMH, Taka M 3a H3y4yaBaHe Ha e(eKkTuTe oT
KIIMMaTHYHUTE IPOMEHU BBPXY FOPCKUTE €KOCUCTEMH.

llenTa Ha HamieTo W3CleIBaHE € Ja NPEJCTABAM HOBH JBITH XPOHOJIOTHH C NIMPOYMHH Ha
roAMIIHA TpbcTeHH oT Pinus peuce Griseb. or Hskoiko paiioHa B IlupuH B rorosamaaHa
Bwirapus, 3a 1a ce u3cnenBa Bpb3KaTta UM C MECEYHUTE TEMIIEPATYPH M BaJISKUTE H JIa CE OLCHH
MOTEHIIMATHT UM 33 PEKOHCTPYKLUS HA KIIMMaTa.

ChcTaBUXMe TP JBJITH MHICKCHU XPOHOJIOTHHU 32 paJMalHUs MpHpacT Ha Osla Mypa B OJIM30CT
JI0 TOpHATa IpaHuIla Ha TopaTa B U3cieaBaHus paiioH. Haii-npiarara xpoHosorus ooxsaria 675 T.
Upe3 MHOTO(AaKTOPEH PErpeCHOHEH aHAIN3 M3CIIEIBAXME BIMSHUETO HA MECEYHATa TeMIlepaTypa
Ha BbB3/yXa U BaJIeKUTE BBbPXY pacTeka Ha TO3W BUA Ipe3 nocieanure 86 r. Hamwmsar ananus
MOKa3Ba, Y€ PacTeXbT Ha OslaTa Mypa € IMOJIOKUTEIHO MOBJIMSIH OT BUCOKUTE TEMIEpaTypHu B
Kpasi Ha MPEAXOIHUS BereTallioHEeH MepHuo, 0ocoO0eHo Ha JBeTe MecTa B bbHIepuika gonuHa 10
cpc€aara Ha 70-Te TOAWHHU Ha MHUHAJIMA BEK, U OTPULATCIIHO IMOBJIUAH OT CTYJACHUTC 3UMMU. B nsxou
OT ONHMTHUTE OOEKTH HEHMHUSIT pacTeiK € MOJOKUTCIIHO CBbpP3aH ChIIO TaKa U C BUCOKUTEC JICTHHU
TeMIeparypu. Benpeku ToBa, 10py IPpH TE€3H roJEMU HaJIMOPCKH BUCOYMHM Ha HAKOM MECTaTa Ha
CTPBMHHU CKJIOHOBE OslaTa Mypa IOKa3Ba IPHU3HALM HAa HEOJIAromnpHsITHO BIUSHHME Ha cyllaTa
npe3 Ha-ropenuTe JIETHU Mecenn (0COOEHO Mpe3 aBrycT).

HammTe XpOHOJOTHH JONPUHACAT 32 MAJICOKIMMATUYHUTE 3allUCH 3a [oro3amagHa beirapus,
KOUTO OMXa MOIIN Ja MpeaocCTaBAT BaKHa I/IH(I)OpMaHI/IH 3a MUHAJIMTC IIPOMCHU B KJIMMATa U Aa
mo1o0pAT pa3OMpaHeTo 3a HACTOSIIIUTE W OBJICIIN MPOMEHHU B OKOJTHATA CPe/a.

Pe3rome Ha aHTIHICKH €3UK:

Tree rings are a natural archive containing valuable information about environmental changes.
Among the most sensitive ecosystems to such changes are high-mountain forests. Tree-ring series
from such locations are exceptionally valuable both for climate reconstructions and for studying
the effects of climate changes on forest ecosystems.

The objective of our study is to present new long tree-ring width chronologies of Pinus peuce
Griseb. from several locations at Pirin Mountains in southwestern Bulgaria, to explore their
correlation with monthly temperatures and precipitation in the research area and to assess their
potential for climate reconstruction.

We built three long-term index chronologies for the radial increment of P. peuce from treeline
locations in the study region. The longest chronology spans 675 years. We studied the impact of
monthly air temperature and precipitation on its growth for the past 86 years using multiple
regression analysis. Our analysis shows that P. peuce growth is positively influenced by high
temperatures at the end of the previous growing season, especially at the two sites in Banderitsa
valley until the middle of the 1970s, and negatively affected by cold winters. In some of the
sample plots its growth was also positively correlated with high summer temperatures. However,
even at these high altitudes in some of the locations on steep slopes P. peuce showed signs of
negative impact of drought during the hottest summer months (especially in August).

Our chronologies contribute to the paleoclimatic record for southwestern Bulgaria, which could
provide baseline information about past climate variability and improve our understanding of
current and future environmental changes.
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B4.5. Zafirov, N., G. Kostov, 2019. Main stress factors in coppice oak forests in Western
Bulgaria. Silva Balcanica, vol. 20 (1), ISSN: 1311-8706 (print), pp. 37-51

Pe3iome Ha OBJATAPCKH €3HK:

IlenTa Ha W3CIeIBAHETO € Ja CE aHAIM3UpPA AMHAMMKATa Ha 3[paBOCIOBHOTO ChCTOSHHE Ha
U3IBHKOBU 1H600BU ropu B 3amagna bearapus u ga ce naeHTHGUIMPAT OCHOBHUTE CTPECOBH
(akTOpH, KOUTO UM BB3ACHUCTBAT.

[TpoyuBaHeTO € M3BBPIICHO B M3IHLHKOBU JHOOBH HacaxJaCHUS, pa3noiiokeHu B ceaem [I'C
Ha Ceseposzanannoro u FOrozanajHOTO ABp)KaBHU TpeAnpusiThs. M3mon3BaH e MpeauMHO
JCHIPOXPOHOJIOTHYEH AaHaJIN3, KOWTO € KOMOMHHpAaH C OIEHKa Ha O0O0E3JIMCTBAHETO,
MaKPOCKOITICKH U MUKPOCKOTICKH (PUTOMATOIOTHYHY aHaan3u. ChCTaBEHH ca MPEICTABUTEITHU
XPOHOJIOTUH 33 paTuaHUAS IPUPACT HA OCHOBHUTE BHUJIOBE M0 B M3CICABAHUS PailOH, KOUTO
oTpa3siBaT JAMHAMHUKATa B TAXHOTO 3JPABOCIOBHO ChcTosiHUME. [loBeueTo OT mpoydeHHTE
U3bHKOBU HacaxaeHus 10 70-roxuiiHa BB3pacT ca B J0OpPO 3APAaBOCIOBHO CHCTOSHUE B
Kpasi Ha aHaIM3HpaHus repuoia. HIKou oT mo-cTapute HacakJIeHHs 00aye ca BbB BIIOIICHO
cbecrosHue. IlomydyeHute KOepHUIMEHTH Ha  ONPENENICHOCT Ype3 MHOro(akTOpHUS
pPErpecHOHEH aHAM3 32 BIMSHUETO HA TEMIICPATYPHO-BAJICKHUS PEKUM  BBPXY
3JIPaBOCIIOBHOTO MM ChCTOstHHE ca BuCcOKH (R2 > 50%). Hali-HeOnaronpusiTHU KIMMaTUIHH
YCIIOBHSI 332 M3JIBHKOBHTE IHOOBU TOPH Ca CBBP3aHU C HHCKH BAJICKH, ChYCTaHU C BHCOKHU
TEMIIEpPATypH Ha BB3AyXa MPE3 BETCTAIMOHHUS TEPUOJ M T€ Ca ONPEICICHH KAaTO OCHOBHU
I'BPBUYHU CTPECOBU (PAKTOPH 3a TE3U TOPH.

CB’bpSBaHeTO Ha JaHHUTC 3a paadalHusa IpHUPaCcT ¢ KIIMMaTa U UICTOpHATA HAa CTOIIAHHUCBAHETO
Ha H3CJICABAHUTC HACAKIACHHA IPCAOCTaBsA BB3MOXHOCT 3a H3ACHABAHC HAa OCHOBHUTC
CTPCCOBH (baKTOpI/I, BJIMACIHIN BBPXY TCXHUS PACTCIK. HaCTOHH_IOTO 3APaBOCIOBHO CbCTOSHUC
Ha H3CJICABAHUTC HM3IBHKOBH II’bGOBI/I TOpyu Hajlara akKTHUBHU TOPCKOCTOIIAHCKH IIGfIHOCTPI,
KOUTO Aa Ca ,Z[H(i)epeHHI/IpaHI/I criopc KIMMAaTUYHUTC U TCPCHHU MUKPOYCJIOBUS.

Pe3oMe Ha aHTJIMICKH €3UK:

The aim of this study is to analyze the dynamics of the health status of coppice oak forests in
Western Bulgaria and to identify the main stress factors affecting them.

The research is carried out in oak forest stands located in seven SFU of the Bulgarian
Northwestern and Southwestern State Enterprises. Dendrochronological analysis is used
predominantly, which is combined with defoliation assessment, macroscopic and microscopic
phytopathological analyses. Representative radial increment chronologies for the main oak
species in the study area are developed, which reflect the dynamics of their health status. Most
of studied coppice stands up to 70 years of age are in good health condition in the end of the
analyzed period. However, some of the older stands are in poor condition. The obtained
coefficients of determination by multifactor regression analysis for the influence of
temperature-precipitation regime on their health status are high (R?>50%). The most
unfavourable climatic conditions for the coppice oak forests are associated with low
precipitation combined with high air temperature during the growing season and these are
determined as the main predisposing stress factors affecting them.

Linking radial increment data to climate and management history of studied stands provides
an opportunity to elucidate the main stress factors influencing their growth. The current health
status of the studied coppice oak forests requires active forestry activities that are also
differentiated by climatic and terrain micro-conditions.
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B4.6. Tsvetkov I., N. Zafirov, St. Mirtchev, 2017. Dendrochronological analysis of Cork oak
(Q. suber L.) adaptation in Southwestern Bulgaria. Silva Balcanica, vol. 18 (2), ISSN:
1311-8706 (print), pp. 5-14

Pesrome Ha ObJIrapcKu e3uK:

W3cnenBaHeTo € MPOBENCHO B HACAKACHHE OT KOPKOB IIH0, pa3MoJIOKEHO B IOro3arajHaTa
4acT Ha cTpaHaTa (paiioHa Ha rp. IleTpuu) ¢ 1en 1a ce oleHM JIOKaHATa aJanTalus Ha BUJA
ype3 JUHAMUKATAa HAa WHICKCHTE 3a paJHaNHUSA TpupacT. MHOTOGAKTOPHHUSAT JIMHEEH
PErpecuoHeH aHalIM3 IOKa3a, 4e TEeMIEPaTypHO-BAJICKHUAT PEKHUM € OCHOBHHAT (PAKTOD,
oTpaHMYaBall pacTexa (Koe(HIHeHT Ha onpeneneHocT, R? = 69%). AHATN3BT € M3BBPIICH U
c momoluTa Ha kiauMatorpamu Ha Walter. M3Bepmiena e cplno Taka olleHKa Ha pHCKa 3a
JUKJTallH Ha KOPKOBHS TH0, CBIJIACHO cXeMaTa Ha Manion, B pe3ynTaTr Ha MpOAbDKaBaIIN
KJIMMAaTUYHU [IPOMEHH, CIIEJBAKN KOHLENIMATA, 4e O0JIeCTUTE 10 AbpBeTaTa ca pe3yaTar oT
MHOYECTBO B3aUMOJIeHCTBAIIN (AaKTOPH, KOUTO MOTaT Ja ObJIaT TPyNHPAHH B TPHU KaTETOPUU:
ObPBUYHHU, CBJACHCTBAIM M BTOpUYHU. KakTo Bamexure, Taka W TeMIepaTypure ca
3a7bJI00YEHO aHAM3UPAHN KAaTO Hal-BaXKHUTE MbpBUYHU (akTopHu. Cpen ApyruTe CTpecoBU
dakTopH, BIMSHUETO Ha JOOMBAa Ha KOPK MO BpeMe Ha MPOIBIDKUTEIHH 3acylIaBaHUS H
naroreHHu BupoBe oT poxa Phytophtora cemo wsrnexnar Baxkuu. Pesynratute ot
JICHIIPOXPOHOJIOTUYHUS aHAJIM3 IT0Ka3axa, Y€ 32 U3MUHAJIHS PACTEKEH MEPUO]T KOPKOBUSAT b0
e ycnemHo anantupat B FOrozamagna bearapus.

Pe3oMe Ha aHIJIMNCKH €3UK:

The study was carried out in a cork oak plantation situated in the Southwestern part of the
country (Petrich region) with a goal of assessing the local adaptation of the species as related
to the dynamics of the radial increment indices. A multiple linear regression analysis showed
that temperature-precipitation regime was the main growth-limiting factor (coefficient of
determination, R? = 69%). The analysis was done using Walter’s climate diagrams. A risk
assessment for cork oak decline as result from the ongoing climatic changes was carried out
according to Manion’s scheme following the concept that trees’ diseases result from multiple
interacting factors to be grouped into three categories: predisposing, inciting and contributing.
Both precipitation and temperatures were thoroughly analyzed as the most important
predisposing factors. Among the other stress factors, the impact of the cork harvest during
prolonged droughts and Phytophtora ssp. pathogens seem to be important. The results from
the dendrochronological analysis showed that for the past growth period the cork oak was
successfully adapted in Southwestern of Bulgaria.
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B4.7. Cailleret, M., S. Jansen, E.M.R. Robert, L. Desoto, T. Aakala, J.A. Antos, B. Beikircher,
C. Bigler, H. Bugmann, M. Caccianiga, V. Cada, J.J. Camarero, P. Cherubini, H.
Cochard, M.R. Coyea, K. Cufar, A.J. Das, H. Davi, S. Delzon, M. Dorman, G. Gea-
Izquierdo, S. Gillner, L.J. Haavik, H. Hartmann, A.-M. Heres, K.R. Hultine, P. Janda,
J.M. Kane, V.I. Kharuk, T. Kitzberger, T. Klein, K. Kramer, F. Lens, T. Levanic, J.C.
Linares Calderon, F. Lloret, R. Lobo-Do-Vale, F. Lombardi, R. Lépez Rodriguez, H.
Mikinen, S. Mayr, I. Mészaros, J.M. Metsaranta, F. Minunno, W. Oberhuber, A.
Papadopoulos, M. Peltoniemi, A.M. Petritan, B. Rohner, G. Sangiiesa-Barreda, D.
Sarris, J.M. Smith, A.B. Stan, F. Sterck, D.B. Stojanovi¢, M.L. Suarez, M. Svoboda,
R. Tognetti, J.M. Torres-Ruiz, V. Trotsiuk, R. Villalba, F. Vodde, A.R. Westwood,
P.H. Wyckoff, N. Zafirov, J. Martinez-Vilalta, 2017. A synthesis of radial growth
patterns preceding tree mortality. Global Change Biology, vol. 23 (4), ISSN: 1365-
2486, pp. 1675-1690

Pe3rome Ha OBbJITapcKu e3muK:

3aruBaHeTO Ha JAbpBETaTa € KJIYOoB (akTop, BIUsell BbpXY (YHKIMHUTE U JIMHAMUKATa Ha
ropure, HO pa3OMpPaHETO HHU 33 MEXAaHU3MHUTE, BOJCIIU JI0 3arMBaHETO UM M CBBP3AHUTE C
HEro MpoOMEHU B TEMIIOBETE Ha PacTeX Ha JbpBeTaTa, BCe oule € orpaHndeHo. ChcTaBUXMe
HoBa 0a3a JaHHM 3a IIMPOYMHATAa HA JbPBECHUTE NPBCTEHH, OOXBaIlalla HIKOJIKO
KOHTHMHEHTa, OT O0EKTH, B KOMTO Ca B3UMaHHU NpPOOM KAaKTO OT MBPTBHU, Taka U OT >KUBU
nbpBeta (2970 mbpTtBu U 4224 xuBu nbpeera oT 190 obekra, BKiIouUTEeNHO 36 BHA), U
CpaBHMXME€ PaHHUTE M TEKYIIUTE TEMIIOBE Ha PACTeX MEXIYy 3arMHaJITe bpBETa U TE3H,
KOMTO ca TNpeXHBEIH JajeHo chOuTHe Ha 3aruBaHe. HaOiromaBaxme HamalsBaHe Ha
paguaNHUS pacTeX TNpead 3aruBaHeTo B okojo 84% ot ciaydyamte. CremeHta u
NPOABIDKUTETHOCTTa HAa T€3M HamaseHus ca cwiHo npomennusu (1-100 roguau B 96% ot
CHOUTHATA) MOPAIN CIONKHHUTE B3aUMOJEHCTBUS MEX]Ly M3CIIEIBAHUTE BUIOBE U NPUUYUHUTE
3a 3aruBaHe. Y CTAaHOBEHM €A CWJIHU M JBJITOTPAHU CIaJ0BE IIPU FOJOCEMEHHUTE PAacTEHMUS,
BUJIOBE, YCTOMUYMBM Ha 3aceHYBaHE M 3acylllaBaHe, U JbpPBETa, KOWUTO Ca 3aruHaJd B
CJIEJICTBUE HAa KOHKypeHLus. [IlokpuToceMEHHUTE BUIOBE M AbpBETaTa, KOUTO Ca 3arWHaIH
Mopajayd yBpexaaHe OT OuoTWuHHU (akTopu (0COOEHO KOpOsiAM), OOMKHOBEHO IIOKa3BaT
OTHOCUTEIIHO MaJIKM M KpPaTKOCPOYHM HaMaJleHHWs Ha pacTeka. HampaBeHMAT aHanu3 He
MOKa3Ba YHHUBEpCAIHA TEHJIEHIUS 3a MO-TOJIIMa CMbPTHOCT MPHU IbPBETA C MOBUILEH PACTEX
B PaHHUTE FOJIMHU OT JKMBOTA UM B PaMKHUTE Ha €IUH BHJ, BBIIPEKU Y€ TO3HM PE3YJITAT MOXKE
CBHILIO Ja C€ IBJKU Ha rojisiMa pa3jivka B HaUMHA Ha IMJIAaHUPAaHE Ha B3eMaHe Ha MPOOH MEXy
oOekxtute. MexayBuaoBaTa pa3iMkKara M Ta3d MEXIy ONUTHUTE OOEKTH B MOJEITUTE Ha
pacTex Mpeau 3arMBaHETO MPENOCTaBs IIeHHa MH(OpMaIHs 3a eCTECTBOTO Ha TO3HU IpOILIEC,
KOETO € B ChOTBETCTBUE C HAIIETO pa3dupaHe 3a (PU3HOIOTHUYHUTE MEXAHU3MH, BOJICLIH /10
3aruBaHeTo. Pe3kuTe mpoMeHu B pacTe’ka HEMOCPEACTBEHO Ipeau CMbpPTTa MoraT aa Obaat
CBBpP3aHM C OOLIO XUAPABIMYHO YBPEXKJAaHE W/WIM HamajJeHUe OT KOPOSIH, JIOKaTo
JI'BJIITOCPOYHOTO HaMaJIsIBaHE Ha pacTexa MoKe J1a Ob/ie CBbP3aHO C IMOCTETIEHHO HaMaJlsBaHe
Ha XUJApaBIMYHATa ITPOU3BOJUTEIIHOCT, ChYETAHO C M3YEPIIBAHE HA BBIVIEPOJHUTE PE3EPBHU.
Hamumre pesyarartu npennosnaraT, 4ye 0asupaHUTE Ha pacTeka aJrOpUTMH 3a 3aTMBaHE MOTaT
Ja ObJaT MOIIEH MHCTPYMEHT 3a MPOTHO3MpPAaHEe HAa CMBPTHOCTTA HA TOJIOCEMEHHHUTE BHJIOBE,
NpeJU3BUKaHA OT XPOHMYHO BIMSHHME Ha CTPECOBH (DAKTOpU, HO HE HENPEMEHHO IpHU
IIOKPUTOCEMEHHUTE BUJIOBE U B CiIy4ail Ha MHTEH3MBHA CYIlIa WM KaJaMUTET HA KOPOs.




JIJECOTEXHUYECKHN YHUBEPCHUTET

Pe3oMe Ha aHTIJIMHCKH €3UK:

Tree mortality is a key factor influencing forest functions and dynamics, but our
understanding of the mechanisms leading to mortality and the associated changes in tree
growth rates are still limited. We compiled a new pan-continental tree-ring width database
from sites where both dead and living trees were sampled (2970 dead and 4224 living trees
from 190 sites, including 36 species), and compared early and recent growth rates between
trees that died and those that survived a given mortality event. We observed a decrease in
radial growth before death in ca. 84% of the mortality events. The extent and duration of these
reductions were highly variable (1-100 years in 96% of events) due to the complex
interactions among study species and the source(s) of mortality. Strong and long-lasting
declines were found for gymnosperms, shade- and drought-tolerant species, and trees that died
from competition. Angiosperms and trees that died due to biotic attacks (especially bark-
beetles) typically showed relatively small and short-term growth reductions. Our analysis did
not highlight any universal trade-off between early growth and tree longevity within a species,
although this result may also reflect high variability in sampling design among sites. The
intersite and interspecific variability in growth patterns before mortality provides valuable
information on the nature of the mortality process, which is consistent with our understanding
of the physiological mechanisms leading to mortality. Abrupt changes in growth immediately
before death can be associated with generalized hydraulic failure and/or bark-beetle attack,
while long-term decrease in growth may be associated with a gradual decline in hydraulic
performance coupled with depletion in carbon reserves. Our results imply that growth-based
mortality algorithms may be a powerful tool for predicting gymnosperm mortality induced by
chronic stress, but not necessarily so for angiosperms and in case of intense drought or bark-
beetle outbreaks.




JIJECOTEXHUYECKHN YHUBEPCHUTET

B4.8. Brauning A., M. De Ridder, N. Zafirov, 1. Garcia-Gonzalez, D. P. Dimitrov, H. Gértner,
2016. Tree-ring features: Indicators of extreme event impacts. IAWA Journal, vol. 37
(2), ISSN: 0928-1541 (print), 2294-1932 (electronic), pp. 206-231

Pesrome Ha ObJIrapcKu e3muK:

AHaTOMHYHUTE OCOOEHOCTH B IbpBECHHATA MOTaT Jja ObJaT BUAUMH KaKTO B MUKPOCKOIICKH,
Taka U Ha MAaKpOCKOICKM Mamabd. /lokaro mbpBUTE 4ecTO MOrar Aa ObJaT KOJUYECTBEHO
OIpezieNieH! Ype3 MoApOoOHU aHATOMUYHU aHAIM3U Ha IbPBECUHA, BTOPUTE YECTO CE TPETUPAT
KaTo KaueCTBEHU XapaKTEPUCTUKU U KaTo JBOUYHU [IPOMEHIIMBU
(mpucbhbCcTBAIIM/OTCHCTBALIN). MAaKpOCKOIICKUTE XapaKTEPUCTHKH HAa IBbPBECHUTE NMPHCTEHU
Morat Jia ObJaT KOJMUYECTBEHO OIPEEJIEHU MO OTHOIIEHHE HAa YeCTOTa, MHTEH3UBHOCT WIIU
KJIacuUUUpPaHd CHOpea MO3ULUsATa UM B pPAMKUTE Ha JObPBECHUS MPBCTEH, KaTo
BBTperoAuuIHuTe Bapuanuu B mrbTHOCTTa (BBII — anrn. IADF) npu urnomuctHu aspBeTa
WM Mpa3OBH NPBCTEHW B paHHAaTa WIM KbCHaTa IbpPBECHMHA. BBOpPEKH ye HAKOM OT TE3H
XapaKTEPUCTUKUA HA IBbPBECHUTE INPBCTCHH, KATO HAIp. JIMIICBAIUKUTE IpbcTeHH uinu BBII
YECTO C€ BB3IpPHEMAT KaTO AHOMAJIMH, BB3NPEIATCTBAIIN JEHAPOXPOHOIO3UTE /14 U3BBPILIAT
NPaBUIHO KPBCTOCAHO JaTUPAaHE HA CEPUH IbPBECHH MPBCTEHU, MHOTO OT T€3U 0COOEHOCTH
ce popMupar nIpu eKCTPEMHO HEOJIaronpusITHO BIUSHUE OT OKOJIHATA CpeJa UM JIPyro CUIHO
Bb3JIeiCTBUE M OMXa MOTJIM Jla MapKUpaT Te3U eKCTPEMHHM CHOUTHS 4Ype3 MPOSBICHUETO B
aHATOMUYHHUTE CTPYKTYPH Ha AbpBETaTa Ipe3 Lesinus UM KUBOT. ONMCaHUTE XapaKTePUCTUKU
Ha JbPBECHUTE MPBCTEHU (POPMHUpAT IUCKPETHU BPEMEBH CEPUH OT €KCTPEMHHU CHOUTHS.
Hanpumep, npbcrenu, GopMupanu npyu HaBOJHEHUS, MOraT Ja 0bIaT MapKHUpaHU OT ChJOBE
OT paHHa JIbpBeCHHa ¢ (opMa Ha JIyHa WIM YTOJEMEHHU ChIOBE OT KbCHA JbPBECHHA MPHU
nbp00BeTe C KpbroBonopecra AbpBecuHa. lIpbCcTeHHTE CbhC CBeT/Ia paHHA AbpPBECHMHA U
CBETJIUTE TOAMIIHM NPBCTEHU IIOKa3BaT HaMaleHa JebelrHa Ha KJIeThbYHAaTa CTEHa M
JTUTHUA(UKAIKS, HaCTHIIBAIIA B MHOTO CTYJIEHU TOAMHU. Mpa3oBUTE MPHCTEHHU Ca pPe3yaTaT OT
CMBPTTa Ha KaMOMaJHHMTE KJIETKH 1O BpeME Ha PSA3KO 3axJaXKJIaHe Ipe3 BereTalluOHHUS
ce30H. JluncBammre mnpscTeHM u BBIl ca mnpuumHeHM TJIaBHO OT 3acylIaBaHWs.
XapakTepHUTE BapualM B pasMepa, ¢popmara Wi Opos Ha ChAOBETE B paHHATa JbpPBECHHA
npu 1b00BETE C KPBroBOIOpECTa IbPBECMHA Ca MapKepu 3a HABOJHEHHUs, OOE3IUCTBAaHE,
TOIJIMHEH CTpeC WU cylla. TpaBMaTHUYHUTE CMOJHM KaHAJIM MOTaT Ja ObJaT Mpean3BUKaHU
OT peauiia OMOTHYHU MM EKOJOTHMYHU CTPECOBU (PAKTOpPH, BKIIOYUTEIHO HapaHSBaHMS,
[OKApU WU JAPYr'M MEXaHW4YHM MOBpeAu. PeaknMoHHaTa IbpBeCHMHA € IOKa3aTeiaHa 3a
MEXaHUYHO HaMpeXeHHe, 4YecTO CBBbp3aHO ¢ reoMopdHU cwrOUTHA. B MHOro ciydau
aHATOMMYHHUTE pPEaKlUMu ca HecnenuuyHu W MmoraT jga ObJaT NPUUYMHEHH OT PaszINuHU
CTpecoBU (haKTOpH WM €KCTpeMHHU chOuTHs. OCBEH TOBa, UyBCTBUTEIHOCTTA HA JbpBETaTa
Ja popMupar TakMBa XapaKTEPUCTUKU MOXKE Jla Bapupa MEKAY BUIOBETE WM MEXY €TalnuTe
Ha KMBOTAa UM B paMKUTE Ha eJuH BHJ. OLlEHEHa € KPUTUYHO MHIWKATHBHATa CTOMHOCT Ha
pa3IMYHU JbPBEHU AHATOMWYHHU XapaKTEPUCTUKU B JABPBECHUTE NPBCTEHU 3a €KOJIOTUYHU
PEKOHCTPYKIUH.




JIJECOTEXHUYECKHN YHUBEPCHUTET

Pe3oMe Ha aHTIJIMHCKH €3UK:

Wood anatomical features may be visible on the microscopic as well as on the macroscopic
scale. While the former can often be quantified by detailed wood anatomical analyses, the
latter are often treated as qualitative features or as binary variables (present/absent).
Macroscopic tree-ring features can be quantified in terms of frequency, intensity, or classified
according to their position within a tree ring, like intra-annual density variations (IADFs) in
conifers or frost rings in earlywood or latewood. Although some of these tree-ring features,
like e.g. missing rings or IADFs are often seen as anomalies, hampering dendrochronologists
to perform proper crossdating of tree-ring series, many of these properties are formed under
extreme environmental stress or heavy impact, and could mark these extreme events by the
manifestation in the wood anatomical structures throughout the lifespan of trees. The
described tree-ring features form discrete time-series of extreme events. For example, flood
rings may be marked by lunar-shaped earlywood vessels or enlarged latewood vessels in ring-
porous oaks. White earlywood rings and light rings indicate reduced cell wall thickness and
lignification occurring in very cold years. Frost rings result from cambial cell death during
abrupt cooling events in the growing season. Missing rings and IADFs are mainly caused by
drought events. Characteristic variations in earlywood vessel size, shape, or number in ring-
porous oak species are markers for flood events, defoliation, heat stress, or drought.
Traumatic resin ducts may be triggered by a range of biotic or environmental stressors,
including wounding, fires or mechanical factors. Reaction wood is indicative of mechanical
stress, often related to geomorphic events. In many cases anatomical responses are unspecific
and may be caused by different stressors or extreme events. Additionally, the sensitivity of
trees to form such features may vary between species, or between life stages within one
species. We critically evaluate the indicative value of different wood anatomical tree-ring
features for environmental reconstructions.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

B4.9. Battipaglia G., F. Campelo, J. Vieira, M. Grabner, V. De Micco, C. Nabais, P. Cherubini,
M. Carrer, A. Briuning, K. Cufar, A. Di Filippo, 1. Garcia-Gonzélez, M. Koprowski,
M. Klisz, A. V. Kirdyanov, N. Zafirov, M. de Luis, 2016. Structure and Function of
Intra—Annual Density Fluctuations: Mind the Gaps. Frontiers in Plant Science, vol. 7,
ISSN: 1664-462X, article 595

Pe3ioMe Ha OBJITapcKH e3UK:

JIbpBecHUTE MPBCTEHU Ca €CTECTBEHU apXUBH HA MH(OpMAIHs 3a KIIMMaTa M OKOJHATa cpeaa
¢ roauIIHa pezoionusa. Hauctuna, 7bpBeCHUTE aHATOMUYHH, XUMUYHU U APYTY CBOMCTBA Ha
IBPBECHUTE MPBCTEHH Ca CHUHTE3 Ha HSAKOJKO BHTPEIIHM M BBHIIHU (AKTOpa M TAXHOTO
B3aMMO/JICHCTBUE IO BPEME Ha pacTeka Ha AbpBerarta. llo-cnenuanHo, BbTPErOJUIIHUTE
Bapuauuu B mbTHocTTa (BBII — anrn. IADF) morar na ce pasriexaaTr Karo aHOMajuu Ha
JI'bPBECHUTE MPBCTEHU, KOUTO MOTAT Ja Cce M3IMOJI3BAT 3a Mo-100po pa3dupaHe Ha pacTexa Ha
JbPBECHUTE PACTEHUS U 32 PEKOHCTPYHpPAaHE HAa MHHAIM KIMUMATUYHU YCIOBUS C
BBTPETOUIITHA Pe30Jtonus. Bernpekn ToBa, eKOPU3HMOIOTUYHUTE MPOIECH 3a]] 00pa3yBaHETO
Ha BBII, kakto u TIXHOTO (PyHKIMOHAIHO BB3JACHCTBUE, OCTaBaT Hew3scHeHU. [Ipoustuyar
nu BBII ot 6bp3a aganTamus KbM KoJeOaHUSATA B YCIOBUATA Ha OKOJHATA Cpena, 3a Ja ce
n30erHar CTPEeCOBHU YCIOBHSI M/UITU J1a C€ U3BJIeUe MoJ3a OT OnaronpusTHuTe ycinoBua? B tazu
ctatus oockxaame: (1) BIMSIHUETO Ha KIMMAaTUYHUTE (pakTOopH BbpXY popmupanero Ha BBII;
(2) mosieata Ha BBII B paznuunu BuaoBe u cpeau; (3) moTeHnHana HA HOBUTE MOIXOIM 3a
uscnensane Ha BBII u unentudunupane Ha texuute 3aneiictBamu (axtopu. KpaitHara Hu
LeJl € Ja IMog4YepraeM MpeAuMCcTBaTa, NpejaraHd OT MPEKOBUTE AHAIU3U HA JIaHHU U
3HAYCHHETO Ha W3MEpPBAaHMUATA C BHUCOKA pa3JelIuTeNIHA CIOCOOHOCT, 3a Ja pazdepem
npouecute Ha ¢opmupane Ha BBII u TexHuTe BpB3KM C KIMMATUYHHUTE YCIOBUS,
BKJIFOUHUTEIIHO €KCTPEMHH METEOPOJIOTMYHU SIBIICHUSI.

Pe3roMe Ha aHTJIHNCKH €3HK:

Tree rings are natural archives of climate and environmental information with a yearly
resolution. Indeed, wood anatomical, chemical, and other properties of tree rings are a
synthesis of several intrinsic and external factors, and their interaction during tree growth. In
particular, Intra-Annual Density Fluctuations (IADFs) can be considered as tree-ring
anomalies that can be used to better understand tree growth and to reconstruct past climate
conditions with intra-annual resolution. However, the ecophysiological processes behind
IADF formation, as well as their functional impact, remain unclear. Are IADFs resulting from
a prompt adjustment to fluctuations in environmental conditions to avoid stressful conditions
and/or to take advantage from favorable conditions? In this paper we discuss: (1) the influence
of climatic factors on the formation of IADFs; (2) the occurrence of IADFs in different
species and environments; (3) the potential of new approaches to study IADFs and identify
their triggering factors. Our final aim is to underscore the advantages offered by network
analyses of data and the importance of high-resolution measurements to gain insight into
IADFs formation processes and their relations with climatic conditions, including extreme
weather events.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

B4.10. Mirtchev, St., B. Hristov, N. Zafirov, 2013. Impact of Horse Chestnut Leaf Miner
(Cameraria ohridella Deschka et Dimic) on Horse Chestnut (Aesculus hippocastanum
L.) — Dendrochronological Analysis. Journal of Balkan Ecology, vol. 16 (1), Sofia,
ISSN: 1311-0527 (print), pp. 63-71

Pesrome Ha ObJIrapcKu e3muK:

3a mepBM mBT B bbarapus e NPHIOKEH AEHIPOXPOHOJOTHUYEH aHalM3 KaTo METOo] 3a
u3CiIeIBaHe Ha BIWSHHETO Ha JucromuHuparmus mojer (Cameraria ohridella Deschka et
Dimic¢) Bbpxy pactexa Ha koHCcKkusi kecteH (Aesculus hippocastanum L.). [Ipo6ute ca B3etn
OT €CTECTBEHH KECTEHOBM HACAKJICHUS, pa3nojokeHH B pesepBata Jlepsuimia B M3TouHa
Crapa nnaHuHa.

[IIupourHUTe Ha IBPBECHUTE MPBCTCHH Ca CTaHIApTH3MpaHu 3a mepuon or 80 r. u e
NOoJTy4eHa CpeJHa MHICKCHA Cepus 3a paauaiHus MpHupacT. Ts € W3Mojia3BaHa 3a ONpeelisHe
HAa KPUTHYHHTE TCPUOJAM B pacTeka Ha KOHCKHS KecTeH. Bpb3kata Mexmy
CTaH/JapPTU3UPAHHUTE IUPOYNHU HA MPBCTCHUTE U MECEYHUTE CTOWHOCTH 33 TEMIIEPATyPHUTE
BAJICKUTE 32 CBHIINSA MIEPHOJI € OIICHEHA Ype3 MHOTO(PAKTOPEH PErpeCHOHEH aHaIN3.

CnopeZl moMydeHHTE Pe3yJTaTd OCHOBHO 3HAYCHUE 3a PaJHMalHUS NPUPACT HA JbpBETaTa
UMaT TEMIICPATYPUTE M BAJICKUTE MPE3 IOHU U FOJIH, 3a€HO C OKTOMBPHICKATa TEMIIEpaTypa
U CENTEeMBPHUICKUTE BayleXu. Te3n NMPOMEHIIMBH BIIOCIEJICTBHE Ca WHTETPUPAHH B MOJEI,
KOWTO WM3KJIIOYBA BJIMSHUETO HA JIMCTOMHHHUPAINUS MOJICIl BBbPXY pPaJHalHUS MPUPACT HA
KOHCKHUSI KecTeH. Upe3 CTaTUCTUYeCKH aHali3 ca CPaBHEHHM CTOWHOCTHTE HAa WHICKCUTE 3a
HIMPOYMHUTE HA IPBCTEHUTE U MOJAEIHUTE CTOMHOCTH 3a nepuona 1981-1998 r. Pesynratute
npearnoarar, 4e ABeTe MHACKCHU CEPUH, OILICHEHU C M 0€3 Bh3JCHCTBHE Ha JIUCTOMUHHUPALIHS
MOJIEII, HE C€ pa3iiMuaBaT 3HAYUTEIHO €/IHa OT JIPyTa.

Cnocobnocrra Ha C. ohridella na moBumaBa 4yBCTBHTENTHOCTTa Ha KOHCKHUSI KECTEH KbM
(bakTopu, KOWUTO BIMAAT BBPXY paaualiHUsg My MPHPACT, HE MOXE Ja ObJe HAIbJIHO
n3KIroueHa. HeoOXoquMu ca JONBIHUTENHH (U3HOJOTHYHHM HM3CJICIBAHHS Ha JIbPBETa OT
KOHCKHM KecTeH, HamagaaT ot C. ohridella.

Pe3oMe Ha aHTJIMHCKH €3UK:

Dendrochronological analysis was implemented for the first time in Bulgaria as a method for
investigation of the impact of horse chestnut leaf miner (Cameraria ohridella Deschka et
Dimi¢) on the growth of horse chestnut (Aesculus hippocastanum L.) trees. Samples were
taken from natural horse chestnut stand located in the Dervisha reserve in the East-Balkan
mountains.

Tree-ring widths were standardized for a period of 80 years and mean index series for radial
increment was obtained. It was used for determination of the critical periods in the horse
chestnut growth. Relationship between standardized widths and monthly values for
temperature and precipitation for the same period was estimated through multiple regression
analysis.

According to the results obtained, temperature and precipitation in June and July together with
October temperature and September precipitation were of major importance for radial
increment of the trees. These variables were subsequently integrated into a model, which
excludes the impact of horse chestnut leaf miner on the radial increment. The index values for
the tree-ring widths and the model ones were compared for the 1981-1998 period through
statistical analysis. The results implicate that the two index series, estimated with and without
moth impact, were not significantly different from each other.

The ability of C. ohridella to increase susceptibility of horse chestnut trees to factors that
influence radial growth could not be completely excluded. Additional physiological studies of
horse chestnut trees infested by C. ohridella are need.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

I'5.1. 3adupos, H., E. Momne, 2022. CraTUCTHYECKM METOAM 3a aHAJIU3 B
neHapoxpoHosorusara cbe cucremata R. Mznatencrtso na BAH ,IIpod. M. JIpuHos®,
ISBN: 978-619-245-262-9, 264 c.

Pe3ioMe Ha OBJATapcKH e3UK:

Monorpadusra € mocBeTeHa Ha METOAM 33 CTATUCTUYECKH aHAIW3 HA OPUTHHAIHU IHPBECHH
MPUPACTOBH JaHHU, MMOJYYECHHU B PE3YJITaT HA U3CJIEABAHUS HA HIKOJIKO OCHOBHU 3a bbirapus
JIIbPBECHHU BHUZA. B Hed € mpeacraBeHa ChIIECTBEHA YacT OT METOAMKATA 32 MAaTeMaTUYECKHU
aHaJiM3 Ha TaKMBAa BPEMEBU CEPHUU, U3MOJI3BaHA B PAMKHUTE Ha MPOEKT ,,J[€eHAPOXPOHOJIOTUs —
Ch3/1aBaHE HA XWISAAOJETHU CKAJIM 3a JAaTUPAHE HA MATEPUATHOTO KYJITYPHO HACJIEICTBO Ha
bankanute®, peamusupan kbM DoHn ,Hayunu wuscnensanus“. B orpenHuTe 4yactu Ha
M3JI0)KEHUETO € BKJIKOYEHO KPATKO M3JIOKEHHME Ha JaJ€H CTaTUCTUYECKHM aHanu3, R-kox 3a
M3BBPIIBAHETO MY, BU3yaJIM3allvs M MHTEpIpeTanus Ha pe3yinrarure. MoHnorpadusta Moxe
na ObpAe MoJie3Ha W 3a CTYIACHTH B Pa3NUyHU OakalaBbpPCKM M MAarucCThPCKH KYpCOBE,
JIOKTOpaHTH W JApYrd JIMI[a, HHTEpPECyBallld C€ OT U3y4yaBaHE M pellaBaHe Ha
JEHIPOXPOHOJIOTUYHHM 33/1a4d B IPUIOKEH ACTIEKT.

Pe3roMe Ha aHIJIHICKH €3UK:

The monograph is dedicated to methods for statistical analysis of original tree growth data
obtained as a result of research on several important for Bulgaria tree species. It presents an
essential part of the methodology for mathematical analysis of such time series, used in the
framework of the project “Dendrochronology — A Thousand Years Master Chronology
Building to Date the Material and Cultural Heritage of the Balkans”, implemented under the
“National Scientific Fund”. The individual parts of the monograph include a brief presentation
of a given statistical analysis, R-code for its implementation, visualization and interpretation
of the results. The monograph can also be useful for students in various bachelor's and
master's courses, doctoral students and other persons interested in studying and solving
dendrochronological tasks in an applied aspect.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

I'6.1. 3adupos, H., 2023. OcHoBHH (UTOMATOIOTUYHU CTPECOPH B KyATypH OT 05111 60p (Pinus
sylvestris L.) 3a FOrozananna bwarapus. Maten Earpanc, ISBN: 978-619-7703-30-6,
189 c.

Pe3ioMe Ha OBJITapCKH €3HK:

benust 60p € equH OT HAW-TIMPOKO PA3MPOCTPAHCHUTE U BaXKHU JAHPBECHHU BUJOBE KAKTO B
EBpomna, Taka u B bearapus. ['onsima 9acT OoT HOBOCH3AaJACHUTE OSII00POBU KYJITYpU Y HAC
ob0aye ce HaMHUpaT BHB BIIOIICHO 3[IPaBOCIOBHO ChCTOsiHUE. ChIilleBpeMeHHO HH(pOpManusTa
3a BIUSHUETO HAa OCHOBHUTE CTPECOBU (PAKTOPH BBPXY TEXHHUS PACTEK € MajKa 1Mo o0eM u
o0xBar.

3a u3BBPIIBAHE HA AHAJM3UTE B AUCEPTALUATA Ca U3MOI3BAHH JICHIPOXPOHOJIOTHYHU METO/IH,
OIICHKA Ha O0E3JIMCTBAHETO Ha JbPBETAaTa W PEIUlla CTATUCTHYECKH METOAM (KIBCTBPEH,
KOpEJIalMOHEH, PErPECHOHEH, CPaBHUTENECH U CHEKTpajeH aHanu3). Upe3 TIX € IMpoydeHo
CBHCTOSIHAETO Ha KYJTYPHUTE W BIUSHHETO Ha TEMIIEPATypPHO-BAJCKHUS PEKHUM, TTOYBCHUTE
ycloBus, peneda, Bb3AyLUIHOTO 3aMbPCABAHE U TOPCKOCTONAHCKUTE MEPONPHUATHS BbPXY TSX.
Pa3paboTena e ChIIO Taka HOBA KOMIIIOThPHA INpOrpaMa 3a aHAIM3 HAa XPOHOJOTHH OT
InbpBecHH npbseTeHn — DendroStat.

YCTaHOBEHO €, 4e B Hal-JIONIO ChCTOSIHUE c€ HaMHpaT Os1bopoBuTe Kyntypu B EBpormneiicko-
KOHTHHEHTaJHAaTa KimMaTtudHa obnact nmox 900 m H. B. Hail-BaXKHUSAT MBPBUYEH CTPECOB
(dakTop 3a BCHYKH MPOYYCHU KYITYypU € TEMIEepaTypHO-BAICKHHUAT PEKUM. BnusHuero Ha
peneda cpU0 € CUIHO, JTOKATO TOBAa HAa IOYBEHHUTE YCJIOBUS € CPAaBHUTEIHO IM0-Clado.
[TonmxeHueTo Ha paauaieH OpUpPacT Ha T€3U B J0JIHATa BUCOYMHHA 30HA J10 Kpas Ha 90-te
rOJI. BEPOSITHO C€ IBJIKU M HA 3aCHJICHOTO 3aMbPCSIBAHE HA Cpelara.

CbCTOSIHMETO Ha KyJITYpUTE Ha Hali-Mallka HaJMOpCKa BUCOYMHA CE€ OYaKBa Ja OCTaHE IO0-
JIOLIO B CPaBHEHME C TOBA Ha OCTAaHAIMWTE. B 30HAaTa Ha €CTECTBEHOTO PA3NPOCTPAHEHUE Ha
Oenust OOp HE ce OYaKBaT MPOJBIDKUTEIHHM CTPECOBU MEPUOJHU, KOETO IO ONpeAess Karo
MOAXOA1] IbPBECEH BU/JI 32 Ch3aBaHE HAa TOPCKHU KYJITYPH.

Pe3roMe Ha aHTJIMNCKH €3HK:

Scots pine is one of the most widely distributed and important tree species in Europe and in
Bulgaria. However, many of the new pine plantations in our country are in poor health
condition. In the same time, the information about the influence of the main stress factors on
their growth is quite limited.

The analyses in the PhD Thesis are performed by means of dendrochronological methods,
transparency assessments and various statistical methods (cluster, correlation, regression,
comparative, and spectral analysis). The status of the plantations and the influences the
temperature-precipitation regime, soil, relief, air pollution and forestry practices are studied.
A new computer program for analysis of tree-ring chronologies — DendroStat, is also
developed.

It is found out that the plantations in the areas with temperate climate below 900 m a.s.l. are in
the poorest health condition. The most important predisposing stressor for all studied pine
stands is the temperature-precipitation regime. The influence of the relief is also significant
but that of the soil is lower. The reduction of the radial increment in the plantations, located at
lower altitudes, until the end of the 1990-s, probably is caused also by increased pollution of
the environment.

The condition of the plantations located at low elevations is expected to remain worse than
that of the others. Prolonged stress periods in the natural range of Scots pine are not expected,
which suggests that it is suitable tree species for planting in artificial stands.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

I'7.1. Dimitrov S., G. Georgiev, P. Mirchev, M. Georgieva, M. lliev, D. Doychev, S. Bencheva,
G. Zaemdzhikova, N. Zaphirov, 2019. Integrated model of application of remote
sensing and field investigations for sanitary status assessment of forest stands in two
reserves in West Balkan Range, Bulgaria. In: Proceedings of SPIE vol. 11174, Seventh
International Conference on Remote Sensing and Geoinformation of the Environment
(RSCy2019), 18-21 March 2019, Paphos, Cyprus, ISSN: 0277-786X (print), 1996-
756X (electronic); ISBN: 9781510630611 (print), 9781510630628 (electronic), pp.
1117404-1-1117404-13

Pesrome Ha ObITapcKu e3mK:

IIpe3 mocnenHure neceTwsieTdss B MHOTO CTpaHM ce HaOJloJaBa MacoBO BJOIIABAHE Ha
CBCTOSIHUETO M 3arMBaHE Ha TOPUTE IOPAIU INPOIBIDKUTEIHU IEPUOIU HA 3acCylllaBaHE U
aHOMaJIHU KIMMAaTU4YHM siBieHus. [IpoyuBaHMsITa 1OKa3BaT, ye B IOBEUETO CIyyau TOBA €
pe3yaTar OT KOMOMHAIUsl OT HEOJaronpusTHU KIMMATUYHM YCIIOBHS M BbB3JEHCTBHE Ha
BpeHU OMOTHYHU (PaKTOpH, Hall-Beue HACEKOMHU BPEIUTENIN U I'bOHU naToreHu. MacoBocTTa
Ha Te3M HEONAaronpusTHU SIBICHUs, KaKTO U crneuupukata Ha TAXHOTO Bb3HUKBAHE U
IIPOCTPAHCTBEHO Pa3MpOCTPAHEHUE, BKIIOUUTEIHO B IJIAHMHCKU U TPYAHOAOCTHIIHU paliOHH,
HaJlaraT IpUIaraHeTo Ha I'bBKAaBH, BUCOKOTEXHOJOTMYHU METOJHU 3a ChbOMpaHe U 0OpaboTka
Ha JJaHHU ¥ uHpOpMalus, a Mpe3 MOCIETHUTE TOAUHU ChbBPEMEHHHU O€3MMIOTHU aBUALlMOHHU
wiatpopMu U cucTeMu. Ta3u craTHs MpeICTaBsl M3MOJI3BaHMUS IOJXOJ, METOJAMKaTa 3a
KOMIUIEKCHA OL€HKa U TIOJYYEHUTE pe3yJTaTd I[pU HUHTETPUPAHO MPUIOKEHHE Ha
NOTEHIMaja Ha CBBPEMEHHHUTE OC3MWJIOTHM JIeTAaTeIHU amnapaTd W TPaJULMOHHUTE
€HTOMOJIOTUYHU U (PUTONATOJOTUYHU METOJIM 332 TEPEHHO M3CJe/IBaHe HAa (PUTOCAHUTAPHOTO
CBhCTOSIHUE Ha JIBE 3alIUTEHM TepuTtopuu B 3amanHa Crapa ninanuHa B bbarapus — Pesepsar
I'opnara kopust u buocdepen pezepsat Uynpene.

Pe3rome Ha aHTIHICKH €3UK:

Over the last decades, massive forest decline has occurred in many countries because of
prolonged periods of drought and anomalous climatic phenomena. Studies show that in most
cases this is the result of a combination of unfavourable climatic conditions and impact of
harmful biotic factors, mostly insect pests and fungal pathogens. The massiveness of these
unfavourable phenomena, as well as the specificities of their occurrence and spatial
distribution, including mountainous and difficult to access areas, require the application of
flexible, high-tech methods of collecting and processing data and information, and in recent
years, modern unmanned aerial platforms and systems. This article presents the used
approach, the methodology for complex assessment and the results obtained in integrated
application of the potential of modern unmanned aerial platforms and traditional
entomological and phytopathological methods for field investigation of sanitary status of two
protected areas in West Balkan Range in Bulgaria — Gornata koria Reserve and Chuprene
Biosphere Reserve.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

I'7.2. Ferezliev, A., K. Karov, N. Zafirov, V. Kachova, Y. Dodev, 2019. Comparative study of
the height and volume structure of Douglas-fir forest plantations in North-West
Rhodopes. Ecologia Balkanica, vol. 11 (1), ISSN: 1314-0213 (print), 1313-9940
(online), pp. 63-74

Pesrome Ha ObJITapCcKu e3HK:

W3BbpiLICHN ca CpaBHUTEIHU NPOYUYBAHMS BHPXY BapHALMOHHHUTE KPUBH Ha Pa3IlpeiciICHHE
M0 BUCOYMHA U 00€M B CPEIHOBB3PACTHU AYTIIACKOBU KYJITYpH, Ch3IaJCHH CJel cpeaaTa Ha
20-tm Bex B JII'C Amabak — Bemunrpan. Kynrypure ce HaMupaT Ha HeeJIHAKBAa HaIMOPCKa
BHUCOYMHA U B TAX Ca MPOBEXKIAHU PA3IUYHU JIECOBBIACKU AelHOCTH. CpaBHEHH ca CpeTHUTE
KpBU Ha BHCOYMHUTC MW CAMHHATAa KpHWBA Ha BUCOYHMHHUTC Ha TIOpI/IH HOTB’I)p)II/I Cce
3aKJIFOUEHUETO, Y€ KPUBUTE HA BUCOYMHHUTE MMAT MPHUOIM3UTENHO €lIHa U china (popma u
TEXHUAT XOIA HE 3aBUCU OT ABPBCCHHA BHUA H YCIOBHATA Ha MCCTOPACTCHC. KpI/IBI/ITC B
OTIJIeIaHUTE OTMMUTHU IUIONIM ce MOOIMKaBaT MOMEXKIAY CH U Makap Jia Bapupar B MO-IIUPOKH
MHTEpBaJU ca MO-OJIM3KM C €JMHHATa BapuUalMOHHAa KpPHBA, OTKOJIKOTO C BapualusaTa MpH
HeoTrienanaTa mioml. [locTpoeHu ca KpUBUTE W MPaBH JIMHUU HAa MAcHUTE U C€ MPEnopbyuBa
M3II0JI3BAaHETO MM 3a KyOHMpaHETO B CpPEJHOBB3PACTHHUTE KYJITYpH C TpeoliagaBaHe Ha
JQyriacka W IpH APYTH TPYNH MOJAOOHHM ABPBOCTOM, CH3MAJCHH B OJIM3KU 0 MPOYYBAHHUTE
yCIIOBUsL Ha MecTtopacTeHe. [loydeHuTe pe3ysTaTd HMAT TEOPETHYHO W IMPAKTUICCKO
3HaYeHHE, KaTO yCTAaHOBEHUTE OCOOCHOCTHM B CTpOEXka MO BHCOYMHA M 00EeM JOMBJIBAT
M3BBPIICHUTE JIOCeTa HM3CIEABAHMS M MOTaT Ja Ce HM3MOoi3BaT 3a M300p Ha MPaBHIHO U
1enech00pa3Ho CTOMaHWCBaHE HAa KYINTYpUTE C ydacThe Ha Ayriiacka OT TpeTd Kiac Ha
BB3pACT M Ha CPABHHUTEIHO MO-TOJIIMa HAJIMOPCKa BUCOYHMHA.

Pe3oMe Ha aHTJIMHCKH €3UK:

Comparative study on the variation curves of height and volume distribution in midaged
Douglas-fir plantations, created after mid-20th century in State Forestry Alabak — Velingrad —
North-West Rhodopes was carried out. The plantations are located at different altitudes and
various forestry activities were conducted in them. Their mean height curves and the unified
height curve of Tyurin are compared. It is concluded that the height curves are roughly the
same, and their course does not depend on tree species and environmental conditions. The
curves in the tended sample plots are close to each other and, although varying in wide
interval, they are closer to the common variation curve than to the variation in the untended
plot. Curves and straight lines of the masses are built and they are recommended for use
during cubic measurement of middleaged plantations dominated by Douglas-fir and other
similar tree stands, growing at comparable to the studied environmental conditions. The
results obtained have theoretical and practical importance. The revealed features of the height
and volume structure complement the research carried out so far and can be used to select the
correct and appropriate management of the forest plantations with participation of Douglas-fir
in third age class, located at relatively high altitudes.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

I'7.3. ®epesnues, A., H. 3apupos, K. Kapos, 2018. CpaBHUTENHU NpPOyuYBaHUS BBPXY
BapHUAIMOHHUTE KPUBH HA pa3Mpeie]iCHHe 10 JHaMEeThp 3a Ch3[aJICHU B TIPEICTIUTE Ha
JAI'C AnabGak — Benmunrpan nyrmackoBu Kyiatypu. Hayka 3a ropara, xH. 1, ISSN:
0861-007X (print), c. 36-54

Pesrome Ha ObJITapCcKu e3HK:

W3BbpiIEHH Cca CpaBHUTENHM AKTyallHW NPOYyYBaHUS BBPXY BapHALMOHHUTE KpHUBU HA
pasIpenenacHie 0 AUaMEThp B CPEJHOBB3PACTHU TYTIaCKOBHU KYJITYpH, Ch3AaeHu npe3 60-
te u 70-te ronunun Ha XX Bek B JII'C Anabak — Benunrpan. Kynrypure ce Hamupar Ha
pasiMyHa HaJMOpPCKa BUCOYMHA U B TAX Ca IPOBEKIAHU PA3IMYHU 110 BUJ U UHTCH3UBHOCT
JecOoBBIACKU nerHocTH. CpaBHEHMSTa ca OCBHIIECTBEHU AaHAJUTHUYHO U 4Ype3 KpUBH Ha
pasmpezeneHHe Ha CcTbOJaTa IO €CTeCTBEHM CTENeHM Ha JebenrHa. YCTaHOBEHUTE
0COOEHOCTH B CTpOEXKa 110 TUaMEeThp MOraT Jia JOIPUHECAT 3a yBEJINYaBaHE 3HAHUATA 32 TE3U
U 10/I00HU Ha TSAX HACAXKIEHUS U J1a Ce M3IO0J3BaT 3a N300p Ha MPABUIIHO U 1IeJIechoOpa3HO
CTOIIAHMCBAHE HA KYJITypUTE C y4aCTHE Ha IyTIJIacKa, JOCTUTHAIU TO3U Bb3PACTOB KJIAC U HA
CPAaBHUTEIHO roJiIMa HAIMOPCKA BUCOYUHA.

Pe3rome Ha aHTIMICKH €3UK:

Comparative studies have been carried out on distribution by diameter variation curves in
relation to regularities in the structure according to thickness of medium-aged Douglas-fir
plantations (pure and mixed), created in the 1960s and 70s in the region of State Forestry
Alabak — Velingrad.

The studied plantations are located at different altitudes. In two of them, cuttings of different
intensity were carried out and in one there were no activities.

Using a graphical and analytical method it was established that the variation curves in two
pure sample plots deviate from the normal distribution curve. It was not possible to reject the
hypothesis for normality of trees’ distribution in the third sample plot, where Douglas-fir is
mixed with Scots pine and cutting was performed.

The graphs of the variation curves and the analysis of statistical indicator skewness indicate
that the distributions by diameter are offset to the right of the middle diameter, i.e. the curves
are tilted to the left. The distributions’ kurtosisis does not deviate more than the acceptable for
normal. Such variations are typical for biological calculations and are often detected in similar
even-aged forest stands and plantations.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

I'7.4. Mirtchev, St, N. Zafirov, R. Rasheed, 2012. Dendrochronology as a tool for the
investigation of forest decline. Forestry ldeas, vol. 18, No 2 (44), University of
Forestry Press, Sofia, ISSN: 1314-3905 (print), 2603-2996 (online), pp. 117-124

Pe3ioMe Ha OBJATapcKH e3UK:

I'opckoTo mokputue Ha bwarapus ce xapakrepuszupa c roisMo pasHooOpaszue. Kakro
UIJIOJUCTHUTE, TaKa U IIUPOKOJIMCTHUTE ABPBECHU BHUJOBE ITOKA3BAT HAMAJICHA KM3HEHOCT.
OT BCHYKM IBpPBECHM BHUJOBE Hail-CWJIIHO 3a 3acerHatu OopoBeTe, OOMKHOBEHaTa eja M
npOoBere. Hamero uscnenBaHe ce OCHOBaBa Ha XMIIOTe3aTa, 4€ TOPCKUAT JIUKIAMH €
OPUYMHEH OT MHOXECTBO CTpPEcOBHM (akTOpH, 3acsramiyd exkocucremata. llpum TakuBa
3a00JI1BaHUs, IPUYUHEHH OT CTPECOBO BB3JECHUCTBUE, C€ NMPAaBHU pa3jivKa MEXIY IbpBUYHH,
ChICHCTBAIlM U BTOPUYHU CTpecoBU (hakTopu. JleHApOXpOHOIOrUATa € H3MOJI3BaHa 3a
U3BJIMYaHE Ha €KOJIOTMYHa WH(pOpMalus OT JaTHUpaHU IbpBEeCHU MpbcTeHU. Hurto eaun
(bakTop He € SICHO UACHTU(PHUIMPAH KaTO €MHCTBEHA MPUYMHA 32 TUKiIaiHa Ha ropute. Cpen
BaXHUTE MbpPBUYHHU (AKTOpU € ompejlerneHa cymiara. Bernpeku ToBa Apyrd (pakTopu Karo
rbOHM 3a00JI1BaHUs, MTOBPEIU OT HACEKOMHHU BPEIUTENIN M MMEJ ca MMajH poJisi B TOPCKUS
qukiaiH. [IpoyuBaHusATa Ha TE3M ACIEKTH INOKAa3BaT, Y€ 3aMbpCSABAHETO HA BB3JyXa CHIIO
Urpae poJisd 3a BIOILIABAHE HA 3PAaBOCIOBHOTO ChCTOSIHUE HA TOPUTE.

Pe3rome Ha aHTIMICKH €3UK:

The forest cover of Bulgaria is characterized by great diversity. Both conifers and broadleaves
show reduced vitality. Among all tree species, Pines, Silver fir and deciduous Oaks are the
most damaged. Our research was based on the hypothesis that forest decline is caused by
multiple stresses affecting the ecosystem. With such stress-caused diseases, a distinction was
done between predisposing, inciting and accompanying stress factors. Dendrochronology was
used for extracting ecological information from dated tree rings. No single factor has been
clearly identified as the cause of the forest decline. Among the important predisposing factors
was the drought. However, other factors such as fungal diseases, insect damages and
mistletoes played part in the forest decline. Studies into these aspects showed that air
pollution also plays a part in the deterioration of forest health.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

I'8.1. Zafirov, N., K. Banev, 2018. Dynamics of the health status of coppice oak forests in
Southwestern Bulgaria. In: 11th "Seminar of Ecology — 2018" with International
Participation, April 26-27, 2018, Sofia, Bulgaria, ISBN: 978-954-9746-45-7, pp. 69—
79

Pe3ioMe Ha OBJATapcKH e3UK:

IlenTa Ha IpPOyYBaHETO € A C€ aHAIU3MPA AUHAMUKATA Ha 3[PABOCIOBHOTO ChCTOSHHUE Ha
U3IbHKOBU 1500BU ropu B lOrozanagna bbarapus u 1a ce onpenensT OCHOBHUTE HMPUYHHH,
KOHUTO I'0 3acArar.

[TpoyuBaHeTo € W3BBPLIEHO B ABOOBHM HACaXJICHHS B 4 Ibp)KaBHU T'OPCKM CTONAHCTBA B
OrozanagnoTo nbpxkaBHO npeanpustye. V3non3BaH € NpeAUMMHO ACHIPOXPOHOJOTUUHUST
METOJ, KOHTO € ChYeTaH C OLleHKa Ha OOE3JIMCTBAHETO HAa JbpBETaTa, MAKPOCKOIICKU M
MUKPOCKOIICKH (PUTONATOJIOTUYHH aHATHU3H.

CrcTaBeHu ca MPEACTAaBUTCIIHN MHACKCHU XPOHOJIOTUHU 34 paJuaIHUA IPUPACT HA OCHOBHUTC
BUJIOBE AH0 B MPOYYBAaHUS pPallOH, KOMTO OTpa3siBaT M3MEHEHHETO B 3APABOCIOBHOTO UM
cberosHue. [lomydyennTe koepHUIMEHTH Ha ONPEeNICHOCT Ype3 MHOTO(aKTOpeH perpecuoHeH
aHaIM3 3a BIUSHHETO HAa TEMIICPATYpHHS M BAJIC)KHUS PEKUMHU BBPXY CBCTOSHHETO Ha
HacaxeHusiTa ca Bucoku (R2 > 50%).

3/1paBOCIOBHOTO CHCTOSIHUE HA W3CJICIBAHUTE U3ABHKOBU AHOOBU TOpU € OWUJIO HAM-CHUITHO
BJIOIIEHO B cpenata Ha 20-TM BeK W ciea HayanoTo Ha 80-te My roauHu. OCHOBHUST
OBPBHYEH CTPECOB (aKTOp, KONTO MNPHUYMHSBA TOBA CHCTOSIHHE, € HEOIArONpHUsITHHUST
TEMITEPaTyPHO-BAJICKEH PEIKUM.

Pe3rome Ha aHTIHICKH €3UK:

The aim of this study is to analyze the dynamics of the health status of coppice oak forests in
Southwestern Bulgaria and to identify the main stress factors that affect it.

The research is carried out in oak forest stands located in the Bulgarian Southwestern State
Forestry Enterprise. Dendrochronological analysis is used predominantly, which is combined
with defoliation assessment, macroscopic and microscopic phytopathological analyzes.

Representative radial increment chronologies for the main oak species in the studied area are
developed, which reflect the dynamics of their health status. The obtained coefficients of
determination by multifactor regression analysis for the influence of temperature and
precipitation regimes on the condition of the stands are high (R2 > 50%).

The health status of the studied coppice oak forests was the most deteriorated in the mid- 20th
century and after the early 1980s. The main predisposing stress factor that causes this
condition is the unfavorable temperature-precipitation regime.
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JIJECOTEXHUYECKHN YHUBEPCHUTET

I'8.2. Mupues, Iln., I'. I'eoprues, C. benuesa, M. I'eopruesa, /1. [loitues, H. 3a¢upos, 2016.
JlecozamuTHH TpoOIEMH TMPU UIIIONUCTHUTE KynTypu B bwiarapus. B: Haumonamno
chbBemanne (KOH(EpeHIrs) ¢ MEKIyHApOIHO ydYacTHe Ha Tema ,,llepcriekTuBU WU
HACOKHM 3a CTONAHWUCBaHE HAa W3KYCTBEHO CBH3JIAJICHUTE WIVIONHMCTHU Topu, 28-29
sayapu 2016 r., Krocrennun, bearapus, ISBN: 978-954-8944-52-6, c. 89-112

Pesrome Ha ObJITapcKu e3muK:

HampaBeHa e orieHKa Ha 3/[paBOCIIOBHOTO ChCTOSIHUE Ha MTJIOJIMCTHH KyJTypH B Bhirapus na
0azara Ha JICHIPOXPOHOJIOTUYHU aHAIU3u Ha Osut U uepen 6op (Pinus sylvestris u P. nigra)
OpU Pa3IUYHK HAJMOPCKM BHUCOYHMHH, PE3yJATaTH OT HAYYHH H3CJICJBAHUS W JaHHU Ha
neco3ammrHaTa uHGopMaionHa cucremMa kbM MAT. TlocoueHu ca TiiaBHHUTE 3aIllaxul 3a
KyJITYypUT€ W € OTKpO€Ha poJiiTa Ha OCHOBHUTE AOMOTMYHM U OMOTHYHH (QakKTopu 3a
BJIOIIABAHETO HA CHhCTOSIHMETO M ChXHEHETO Ha HACaXJICHUATA, KOETO PSI3KO HAapacTBa Ipe3
NOCJICIHUTEe JBE TOJMHU. YBPEXKAaHHATA OT BSITHP, MOKBD CHSIT M Jied Ch3JIaBar
NPEINOCTaBKU 32 yBEJIMYaBaHE HA YMCICHOCTTA HAa HACEKOMH KCWJIO(ard U Bh3HUKBaHE Ha
HamnajeHus Bbpxy ronemu riomu. Cpen kcwiodarute Hai-onaceH € BbpxoBust koposia (Ips
acuminatus), a cpen narorenute — kopeHoBata rr0a (Heterobasidion annosum). Ipemrtoxxena
€ CHCTEeMa OT JICCOBBJICKH, MPOPUIAKTHYHHA U OPTaHU3ALUOHHH MEPOTIPHUSTHS, HACOUYCHA KbM
MOTUCKAHE HAa KAJIAMUTETUTE U MOJA00pSBAHE HA CAHUTAPHOTO M 3JPABOCIOBHO ChCTOSIHUE HA
ropuTe.

Pe3oMe Ha aHTIJIMHCKH €3UK:

The health status of coniferous plantations of Bulgaria was evaluated on the base of on
dendrochronological analysis of Pinus sylvestris and P. nigra trees cultivated on different
elevations, results obtained by several research surveys and available data at Forest protection
information system of Executive Forest Agency. It was established that worsening and wilting
of trees due to abiotic and biotic factors has greatly increased over the past two years and the
most dangerous threats to plantations vitality were determined. Damages caused by wind, wet
snow and ice have formed the prerequisite for increasing the number of xylophagous pests,
outbreak and disease development on large areas. Among xylophages, the most dangerous and
economically harmful for pine trees is Ips acuminatus and among diseases — root rot caused
by the fungus Heterobasidion annosum. Integrated forest protection measurements including
silvicultural, prophylactic and technical methods are presented in the study to ensure the long
term health of coniferous plantations.
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I'8.3. Tashev, A., St. Mirtchev, S. Stoichev, N. Zafirov, 2007. Dendrochronological Analysis
of the Influence of Temperature—Precipitation Conditions on the Health of Quercus
thracica Stef. et Ned. B: 3u63eeB E. I'. & Cemtoruna (pez.). [lepcriektuBsl pa3Butus u
npo6iembl coBpeMeHHoM O0otanuku: Matepuansl | (II1) Beepoccuiickoit MonoaexHo
Hay4HO-TIpaKTU4YecKord KoH(pepeHuun OotannkoB B HoBocuOupcke (HoBocuOupck
17-21 oxtsa6ps 2007 r.), U3n-Bo CO PAH., HoBocubupck, ISBN: 978-5-7692-0956-7,
c.231-233

Pe3ioMe Ha OBJITapcKH e3UK:

Quercus thracica Stef. et Ned. (Fam. Fagaceac Dum) e BedyHO3€JICH ABPBECEH BHUI C
MPE3UMYBAIIlM JINCTA, KOUTO OMajaT mpe3 MpojeTTta. Toi € MECTeH OBJITapCKH CHAEMUT H
eIMHCTBEHOTO My MecTtooOuTaHue 3acera ¢ B Pomonure. Ilenra Ha ToBa m3cienBaHe e ja ce
OTIpe/IeNId BIUSHUETO HA TEMIICPATyPHO-BAJICKHHISI PEKUM BBPXY 3PaBOCIOBHOTO ChCTOSHHE
na Quercus thracica Stef. et Ned.

Pannannusar npupact Ha U3CIeABAHUTE AbpPBETA KOpPEJIWpa OTPULATEIHO C BAJECKUTE IPE3
IOHU U I0JIM, a Hal-TOJIIM TOJIOKUTENeH edekT uMa anpuil. [1o-BUCOKUTE TeMIepaTypu mpe3
MECEIUTe OT BEreTallMOHHMS CE30H OKa3BaT HEOJaronmpuaTHO BIMSHHE BBPXY pacTexa Ha
Quercus thracica. Pesynarature oT MHOrO(GaKTOPHUS PErpEeCHOHEH aHaNIW3 IOKa3Bar, 4e
JIETHUTE TEMIEpaTypu HMaT Hail-BUCOKAa KOpeJaluus C HHIEKCUTE Ha LIMPOYMHHUTE Ha
TOJUIIHUTE IPBCTEHHU.

CpaBHEHHETO MEXJIy CpeaHaTa HWHICKCHA XPOHOJOTWS 3a pajJuajHusi MpUpacT Hu
METEOPOJOTUYHUTE JaHHHW (TOIWIITHU BAJCKH W CpPElIHA JISITHA TEMIIepaTypa Ha Bb3IIyXa)
MOKa3Ba, ue cepus cyxu roauau mexay 1987 u 2000 r. e mocTaBuiia HA4aIOTO HA HAMaJISIBAHE
Ha paauanHus pactex cien 1987 r. JIbarocpouyHara TEHACHIUS MOXKE J1a C€ ThJIKYyBa KaTo
pe3yaTaT TOBHUIIABaHE HA TeMIlepaTypaTa Ha BB3AyXa Mpe3 JSITOTO U HaMalsBaHe Ha
BaJieXKUTe. ToBa O3HAyaBa, Y€ HAMAJICHHUAT PACTEXK CJeJ] TaKbB TEPHOJ ChC CTPECOBO
BB3JICHCTBHUE € PE3YJITAT OT BIOMIECHO (PU3MOJIOTUIHO CHCTOSHUE.

Pe3oMe Ha aHTJIMHCKH €3UK:

Quercus thracica Stef. et Ned. (fam. Fagaceae Dum) is an evergreen tree with overwintering
leaves that are shed in spring. It is a local Bulgarian endemic species and its only habitat
found so far is in the Rhodopi Mountains. The purpose of this study is to determine the
influence of the temperature-precipitation rate on the health state of Quercus thracica Stef. et
Ned.

The radial increment of the trees correlates negatively with June and July precipitation, but
April has the highest positive effect. The temperature of vegetative season months has a
negative influence on the growth of Quercus thracica. The results of multiple regression
analysis have shown that summer temperatures have the highest correlation with ring-width
indices.

The comparison between the mean curve of radial growth and meteorological data (annual
precipitation and mean summer air temperature) shows that a drought year’s series between
1987 and 2000 has launched a radial growth decrease since 1987. The long term trend can be
interpreted as a result of an increase of summer air temperature and decrease of rainfall. This
means that reduced growth after such stressing period is result of bad physiological condition.
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JECOTEXHUYECKHA YHUBEPCHUTET

I'8.4. Mupues, Cr., U. Bakapenos, H. 3admupos, H. Cumeonona, 2003. BiusHue Ha
KIAMAaTUYHATE YCJIOBHS BBPXY paIHalHUs IPHUPAcT Ha CTapo OyYKOBO HacCaXICHHEC
(Fagus sylvatica L.) B pe3eppara “boarun” (lenrtpanna Crapa mianuna). B: COopHHK
JOKJIaqM OT MEKIyHapojHa Hay4yHa KOH(epeHUus “50 romuHu JleCOTEXHUYECKU
yausepcuter”, Cexuns “PactuTenHa sammta”, 1-2 anpun 2003 1., Codus, beirapus,
UK npu JITY — CJI “Jlotyc”, Codus, c. 257-262

Pe3roMe Ha OBJITapCKH €3UK:

[ 10GaTHOTO 3aTOILISHE € MPEIU3BUKAIO0 YBEIMYaBaHE Ha U3CNICIBAHAATA HA IMHAMUKATA Ha
ropckara pacTHUTENIHOCT MOpaj¥ HeHHaTa YyBCTBUTENHOCT KbM NPOMEHHTE B TOTUTMHHHS
pexxuM. B u3cienBaHeTo € NpoyYeH paHaHUAT IPUPACT HA obukHoBeHuUs OyK. Pesynrarute
OT CTATHCTHYECKH JIEHAPOKTMMATONOTHYHH aHATH3H (M3TONI3BalKH QYHKIMATA HA OTKITMKA H
METOJIa Ha CTHIIKOBATA PErpecHsl) MOKa3BaT, Y€ PAJUAIHHUAT MPUPACT B aHATIM3APAHIA paiioH
e CHJIHO MOBJIMSH OT TOIUIMHHUTE YciIoBus. BucokuTe TeMnepaTypH Npe3 paHHUTE HPOJICTHH
Mecely (MapT ¥ alpuiT) OKa3BaT HETaTHBHO BIIMSHAE BHPXY pasMepa Ha paIHaTHus pUpPacT.
EQeKThT OT BaJIEXKUTE BbPXY PacTexa Ha 0OMKHOBEHHS OYK € CPaBHHTETHO MAJTBK.

Pe3rome Ha aHTJIMHCKH €3HK:

Global warming has triggered an increase in investigation into forest vegetation dynamics
because of their sensitivity to changes of the thermal regime. Radial growth of Common
beech stands were investigated. The results of statistical dendroclimatological analyses (using
response function and stepwise regression method) indicate that the radial increment in the
analyzed location was strongly determined by thermal conditions. High temperatures in early
spring months (March and April) has a negative impact on the size of radial growth. The
effect of precipitation on the radial increment of Common beech trees was relatively small.
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