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Ozone response of young beech trees (Fagus sylvatica L.) in the Western Balkan forests

(Bulgaria)
Anev, S., Hadjiivanova, C., Tzvetkova, N.
Abstract

The beech forests in the Balkan Mountains are a part of southern board of beech’s areal. These
forests have the highest productivity in the territory of Bulgaria due not only to the genetics
features of different native provenances, but also to the favorable hydrological and thermal
conditions in this region. Young beech trees (Fagus sylvatica L.) were investigated at two sites
in the Balkan forests during the growing season of 2008. The investigation is a part of a project
studying the influence of climate changes and atmospheric pollutants on the health and
physiological condition of beech forests in Western Bulgaria. These areas are subjected to air
pollution and the local forests have not been systematically studied for air pollution effects. The
aim of the study is to determine the influences of surface background ozone concentrations and
climatic variables on beech canopy photosynthesis. In Vitinya, for the growth season 2008 the
cumulative ozone dose AOT40 was 2.24 times and in Petrohan was 1.23 times above the
threshold value for tree plants. At both sites, the rate of photosynthesis in the upper parts of the
crowns of beech trees was higher than in the lower. In Petrohan, a reduced gas-exchange was
detected in the lower part of the tree crown from June to August in comparison with Vitinya,
and as well in the upper part of the beech crown only in July. At both sites, at both canopy
levels negative correlation between net photosynthesis from June to August and AOT40 was
found. This correlation was slightly better at Vitinya, the site with higher ozone concentrations.
The results argue for a seasonal variability in the physiological responses of beech leaves in
relation to AOT40.



Rate of transpiration and stomatal conductance of young beech (Fagus sylvatica L.) trees

at different levels of water supply
Anev, S., Tzvetkova, N.
Abstract

The aim of the study was to determine the seasonal patterns of leaf transpiration (E) and
stomatal conductance (gs) of young beech trees in relation to air pollution in two forest sites
with different rainfall conditions — Vitinya and Petrohan. There were progressive decreases in
E and gs both in sun-exposed and shady leaves from the beginning to the end of the growing
season at Vitinya — with 40 % less amount of rainfalls than Petrohan. A similar decrease in both
parameters was shown at Petrohan only in summer. Significant non-linear relation was found
at Petrohan between gs in sunny leaves and SO2. At this site gs in both sunny and shady leaves
were related with NOX and E in two crown positions was in a strong relation with cumulative

ozone exposure AOT40.



Exo-dusnonornuen Moaesn 3a omnpeiesisine Ha HeTHATA NMbPBUYHA NMPOAYKTHBHOCT B

TOPCKH HACAKICHUS
Amnes, C.
Pe3rome

CablecTBYBaT penlia MOJAEIH, OTpa3siBallld CBETJIMHHATA 3aBUCUMOCT Ha ()OTOCHHTE3aTa Ha
oTaenHus aucT. Llenta Ha HACTOSALIOTO IpoyuBaHe O¢ 1a ce pa3paboTAT eKO(YU3NOIOTUYHU U
AHAJMTUYHHU YPaBHEHHS 32 BEreTallMOHHHS XOJ Ha ()OTOCHHTE3aTa M HAa HETHATa IIbPBUYHA
IPOAYKTUBHOCT HAa FOPCKHM HAacaXJeHUs. Te3u ypaBHEHUs ca HOBM 10 OTHOIIEHUE HA TOBA, 4e
U3II0JI3BAaT MaTbK OpOi BXOJHM MapaMeTpU U HEJECTPYKTUBHU METOM 32 ONPENENISHETO UM.
Te xoMOMHMpAT CBETIMHHATA 3aBUCUMOCT Ha (DOTOCHHTE3aTa Ha JINCTA OT CIIbHYEBHUS U OT
CeHuYeCcTHs: OMOXOPU30HT Ha KOPOHHTE C BETeTAllMOHHATAa JWHAMHMKAa Ha mporeca. Taka
MOMEHTHaTa CTOMHOCT Ha (OTOCHHTE3aTa ce ImpeoOpa3yBa BbB BereTaliOHHA JWHAMHKa Ha
HEeTHAaTa IbpBUYHA NPOAYKTUBHOCT. H(pOpManusaTa 3a HETHAaTa MbPBUYHA IPOAYKTUBHOCT Ha
TOPCKHUTE HACAKICHHUS MOXE Ja ObJe M3MOJI3BaHa NPU WHBEHTAPHU3AIMATa HA TOPUTE, 3a

IIPOTHO3MPAHE Ha IIPUPACTA U 33 IPYTU NPAKTUYECKH LIEIIH.
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Bausinne Ha ¢axkTopuTe Ha cpeaTa BbPXY HeTHATa NbPBHMYHA NPOAYKTHBHOCT HAa

TOPCKH HACAKICHUS
Amnes, C.
Pe3rome

HanpaBeHa e olieHKka Ha BJIMSHUETO Ha HAKOU (DAKTOpU Ha cpelaTa BbpXy HETHATa IbpBUYHA
IIPOAYKTUBHOCT Ha MJIaAu OYKOBM HacaxJeHHs B pailoHa Ha 3anmagHa Crapa IUIaHUHA.
BereraniuoHHUSAT XOJ HA KIMMAaTHUYHHUTE (AKTOPH € YCTAaHOBEH Ype3 MPOCTPAaHCTBEHA
UHTEpHoJaluus Ha MyOJUYHO [IOCTBIHM JaHHU OT CBbCEIHU METEOPOJOTMYHU CTAHLUU.
PaguanmoHHUAT peKUM Ha HacaXACHUATA € ompezeieH upe3 reopusnyeH merona. Hernara
I'BPBUYHA MPOJAYKTUBHOCT € W3YHCIICHA C H3IOJI3BAHETO Ha €KO(QU3MOJOTHYEH Mojein. 3a
YCTaHOBSIBAHE Ha CTETIEHTA Ha BIHMSIHHE Ha (AKTOPUTE HA CpeAara BbPXY HETHATA ITbPBHYHA
IPOAYKTUBHOCT € IMpHJIOXKeHa MHorogakropHa perpecuss no wmerona Ha Ppum-Boy.
VYcraHoBsiBa ce, ye CIbHYEBATa pajJualls € OCHOBEH (PAaKTOp, KOWTO BiMsAE BbPXY HETHATa
I'bPBUYHA MPOAYKTUBHOCT IIpe3 TPUTE TOJAMHU Ha MpoyuBaHero. Ha ceBepHus CKIOH Ha
IUIaHWHATa TeMIlepaTypaTa OKa3Ba CHUJIHO IOJIOKUTEIHO BIMSHHE, OCOOEHO B HAyajioTO Ha
BEreTalMoOHHUsA nepuol. Ha 10)KHUS CKIIOH BIMSHUETO HA TEMIIEpAaTypara € HEraTUBHO, Hali-

BCUC CJIC/ CpcaaTa Ha BCreranuAaTa.
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Exo-¢pusnonoruunu npoyuBanusi Ha ooukHoBeH Oyk (Fagus sylvatica L.) B paiiona Ha

3anagna Crapa njiaHuHa
Amnes, C.
Pesrome

Exo¢u3nonornuHuTe METOIM ca CbBpEMEHEH HHCTPYMEHTApUYM 3a U3CJIe/IBaHE HA BIUSIHUETO
Ha (akTopuTe Ha cpeaara BbpPXY MPOAYKTUBHOCTTA Ha ropute. OU3HONIOTHYHATA AKTUBHOCT
Ha OTACITHHUTE IHPBECHH UHIUBHIU € MOCTHT MEX/y HATMYUETO Ha PECYpPCH, HEOOXOAUMH 32
pacTexka U TAXHOTO IpeBpbllaHe B 6momaca. ETo 3amo u3cneaBaHeTo Ha (pU3MOIOTUYHUTE
MpOLIECH HA IbPBECHUTE pPACTEHUS W TAXHATA JMHAMHUKA TpEe3 PACTEeKHHUS IMEPHOJ JaBa
mbpBUYHATA MH(OpMAIU 3a NMOTEHIMAla 3a HaTpymnBaHe Ha Ouomaca. Tasu mHbopmanms
MOXKe Ja ObJe U3IMOoJ3BaHAa KAaToO apryMeHT Npu u300pa Ha CHCTEMa OT JIECOBBJICKH
MEpOIPUATHS 32 CTONaHKCBaHe Ha ropute. Llenta Ha HacTosIaTa AucepTalys € Ja ce Ipoydu
¢bu3noNoruuyHaTa aKTUBHOCT Ha MJIaJyd OYKOBM WMHJIMBHUIU 32 yCTaHOBSIBaHE Ha edeKkTa Ha
oTAenHUTEe (GaKTOpH HA cpenata BbpXYy HeTHara mbepBuuHa npoaykTuBHOCT (NPP) nHa
HacaXJICHUATA. 3a MOCTUTAHETO HA Tas3| Ien Oemre pa3paboTeH eKo(HU3MOIOrHYeH MOJIeH 3a
orpezielisiHe HAa HEeTHATa MbPBUYHA MMPOIYKTUBHOCT, KOWTO Oellle M3MUTaH Ipu MiIaau OyKOBU
HacaxneHus. OmpeleneHd ca TpaHMIIMTE Ha BIUsSHUE Ha (AKTOpUTE Ha cpelrata BBPXY
eJIEMEHTUTE Ha Ta3000MeHa. Pe3ynrarure mokaspar, ue B paiiona Ha 3anaana Crapa riaHUHA,
OyKbT TpUTEKaBa NMOTEHIMAN 3a yBEIMYaBaHE Ha OHMOJOrMYHATAa CH TPOAYKTHBHOCT. B
HAyYaJI0TO Ha PACTEXXHUS IEPUO/T TUMUTUPALIHAT (PAaKTOp Ha CpejaTa ca HUCKUTE TeMIIepaTypH,
a mpe3 JIETHUTE Mecelld — HEeJOCTUI'BT Ha BojJa. Bbmopeku ToBa He Oerie yCTaHOBEHO
CTaTUCTHYECKH 3HAYMMO BIIUSHHE Ha KOJIMYECTBOTO Ha Banexxute Bbpxy NPP. Ycranosenara
3a 00EKTUTE Ha MPOYYBAHETO €PEKTHUBHOCT Ha HM3MOJ3BAaHE Ha BBIJIEPOJA € MO-BHCOKA OT

chliara ornpejesneHa B Miaau Oykosu ropu B CesepHa @pannus u CesepHa Mranusi.
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Dynamics of air pollutants in the region of ecological station Vitinya during the vegetation
period of 2007 and 2008

Anev, S., Tzvetkova, N.
Abstract

Estimation was made of the levels of the main air pollutants — SO2, NOX, and O3 in the
ecological station Vitinya during the growth periods of 2007 and 2008. Station Vitinia is
situated in the West Balkan mountain at 1000 m a.s.l. and is a typical habitat of common beech
forests. Its location is near to the big sources of air pollution — metal works “Kremikovtzi”,
copper plant Pirdop-Zlatica, Sofia city, and high road “Hemus”. Data used for the estimation
of the pollution levels were collected during the continuously monitoring of air pollutants
concentrations along with the main climatic factors. Annual, monthly and daily means were
presented and accumulated ozone dose AOT40 was given for the vegetation periods.
Comparative estimation was made on the potential role of different sources of precursors in
ozone formation and its dynamics during the growth period of vegetation — in relation with
specific course of climatic factors and a potential threat for beech forests.
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Foliar water loss of Fagus sylvatica trees under ozone impact in urban and mountain areas
Tzvetkova, N., Parvanova, P., Anev, S.
Abstract

The influence of urban and mountain background ozone concentration on the rate of
transpiration and stomatal conductance was examined in sun-exposed and shady leaves of adult
European beech trees, grown in the Dendrarium of the University of Forestry, Sofia and in the
Plana Mountain. Data for the air pollution and climatic parameters were taken from the
automatic monitoring stations nearby to the experimental sites. Daily and monthly mean O3
concentrations were calculated along with the cumulative exposure index AOT40 for the
vegetation season of 2009. Gas exchange was measured in the middle and in the end of the
growth period (July and September) on fully expended leaves. Results suggested that exposure
to elevated O3 concentrations common over a whole growing season (April-September) in the
two experimental sites had an adverse effect on the water regime and the ability of trees to cope

with summer drought.
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ExcnepumMeHTaIHH MeTOAU 3a M3cjieABaHe HA edeKTa OT TPomochepHUsi 030H BbBPXY

TOPCKUTE €KOCHCTEMU
[IspBanoBa, I1., LiBeTkoBa, H., bpatanosa-/lonuesa, C., ®ukona, P., Anes, C.
Pe3iome

HampaBen e mpersjen Ha Hail-mpujaraHuTe €KCHEPUMEHTATIHM METOIU U CHhOPBKEHUs 3a
MOHHUTOPHHT U U3CJIEJIBAaHE HA BIMSHUETO HA TPOMOCHEPHUS 030H BHPXY FOPCKH €KOCUCTEMHU
[P KOHTPOJIMPAaHU, MOIy-KOHTPOJIMPaHU U NOJIeBU yciaoBus. OnucaHu ca mpeauMmcTBaTa U
HEJOCTaThIMTE HA U3IOJ3BAHUTE B CBETOBHATA MPAKTHKA OMMUTHU MOCTaHOBKHU. M30poenu ca
HSIKOU OT Hal-MOMyJISIpHUTE OMOMHIMKATOPHU BUIOBE 32 IeHCTBUETO Ha 030Ha. KoMeHTHpaHu
ca (akTopUTe Ha OKOJIHATAa Cpela, KOWUTO IMOBJIMSBAT pPEAKLUSATAa HA PACTEHUSTA KbM
JeiCTBUETO Ha 030Ha. HampaBeHW ca MpernopbKd OTHOCHO HEOOXOIUMOCTTAa OT CHCTEMEH

oAX0Jd 3a CKOJJOITHYHHUTC U3CIICABAHUA B TOPCKHU CKOCUCTCMMU.
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Water Regime of Common Beech (Fagus sylvatica L.) in Drained Terrains
Tzvetkova, N., Anev, S.
Abstract

The beech forests in the region of the West Balkan Mountain have the highest productivity for
the territory of Bulgaria. This is based not only on the genetics features of the different native
provenances, but also on the good hydrological and thermal conditions in this region. A cascade
of installations was built up in the medium of the last century for catching of the water flow.
These installations drain the great part of the woody stands in this region. As a consequence,
the water regime of trees is worsened. The higher water deficit of the soil substrata makes more
similar the physiological parameters of the leaves from the different part of the crowns. In order
to find out this phenomenon, the rate of leaf transpiration and stomatal conductance were
measured in two crown positions of young beech trees by infrared gas analysis. The results

obtained were estimated in relation to the peculiarities of sunny and shady leaves.
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Effect of temperature regime on phenological phases and duration of vegetation period of

young beech (Fagus sylvatica L.) stands in the West Balkan mountain
Anev, S., Tzvetkova, N.
Abstract

The initiation of phenological phases and duration of the growth period at young beech stands
in the region of West Balkan mountain were observed. Stands grow at specific temperature
regime, determined by altitude, exposure and orography of the terrains. Significant differences
among the stands in the duration of growth period at different temperature regimes were found.
During dry and warm years phenological phases were longer and the transition from one to
other phase was smooth, while during more humid, especially cold years the phenological
phases and the entire vegetation period were shortened. A remarkable delay in the timing of
budburst, the narrowest inter-year differences relevant to spring phenological phases and a
much shorter vegetation period were established in the location at higher altitude. A high
negative correlation with both spring and autumn average air temperature concerned the timing
of spring phenology. Average autumn temperatures positively correlated with the early autumn
phenological events, causing a delay in leaf discoloration. Values of the correlation coefficients
for leaf falling phase were much lower and non-significant. The sum of temperatures above and
below 10 °C explained a smaller part of phenological variability. Only the onset of leaf falling
was positively correlated with the sum of temperature exceeding 10 °C. Leaf fall was defined
mainly by the first day with negative temperatures and by the sum of temperatures below 10
°C. The entire length of the growth period was significantly and positively influenced by the

annual average temperature and also by the mean autumn temperature.
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Ozone load on beech forest stands in the Western Balkan mountain of Bulgaria
Tzvetkova, N., Anev, S., Parvanova, P.
Abstract

The concentrations of ozone were established for the region of the Western Balkan Mountain.
This region is the most common habitat of beech (Fagus sylvatica L.) forest in Bulgaria. Data
were measured by the automatic monitoring station. Temporal variation of month ozone load
AOT40 (ozone concentrations accumulated over a threshold of 40 ppb during daylight hours)
and climatic parameters were defined for the growth season (April — September) of 2003 —
2010. The effects of temperature regime, air humidity, and amount of precipitations on the
ozone exposure during the vegetation period were estimated by correlation analysis. The values
of total ozone exposure for the growth season exceeded the threshold values of 5 ppm.h during
the entire 8-year period of study, showing that beech forests in the region of the Western Balkan
Mountain are threatened by elevated ozone concentrations. Temperature regime had stronger
positive effect on maximal ozone concentrations, compared to the average month values of
ozone. Our study revealed that in wet years the effect of temperature on ozone concentrations
strongly weakened. During the relatively cold years a lack of significant effect of temperatures
on month mean ozone concentrations was found, but this tendency was not observed in relation

to maximal ozone values.
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Ozone monitoring in some urban and mountain regions of Bulgaria and the effect of ozone

on tree vegetation
Tzvetkova, N., Parvanova, P., Anev, S., Donev, E.
Abstract

The dynamics of tropospheric ozone levels were assessed in urban (Sofia city), suburban (Plana
Mountain) and remote mountain (Western Balkan Mountain) regions in Bulgaria. On the basis
of data measured by automatic monitoring stations, temporal and spatial variation of ozone
concentrations and climatic parameters were defined during the growth period April to
September of 2009. The occurrence of elevated ozone episodes in urban and mountain areas
was studied. An assessment was made of the ozone effect on tree plants on the basis of
photosynthetic activity. The ozone profile is typical for the study area, given the local traffic
flow, density of vegetation and intercontinental transport links. The strongest negative effect
on the photosynthetic activity of beech trees was detected in the urban region during the summer

when high ozone levels are combined with drought stress.



Du3M0J0rHYHA AKTUBHOCT U HETHA MbPBUYHA MPOAYKTUBHOCT HA MJIa I OYKOBH roOpH
IIserkoBa, H., Anesn, C.
Pe3rome

Pa3paboTeH e exou3noaornyeH Mosien 3a onpeeNisHe Ha HeTHATA ITbPBUYHA IPOAYKTHBHOCT
U € IPWJIOKEH TPH KOHKPETEH JbpBeceH BuA. HampaBeHa e oleHKa Ha CTENEeHTa Ha BIMSHUC
Ha OTIENTHUTE €KOJIOTWYHM (PAKTOpU BHPXY MPOJYKTUBHOCTTA Ha OOMKHOBeHHUs Oyk (Fagus
sylvatica L.) B roauHu ¢ pa3iMyHu KIMMATUYHU YCioBHs. JlombiHeHa € nHpopMamusra 3a
OMOJIOTMYHNTE OCOOCHOCTH M 3a €KOJIOTMYHHTE MOTpeOHOCTH Ha Oyka B miazga Bb3pacT. B
paifona Ha 3anasnHa Crapa miaHMHa MiaguTe OyKOBHM HAacCaXJICHMs IOKa3BaT MOTEHLHUAN 3a
MOBHIIIABAaHE HA MPOJTYKTHUBHOCTTA. TOBa € CBHP3aHO C YCTAHOBEHHUTE PE3EPBU IO OTHOIICHHE
Ha €(EeKTUBHOCTTAa Ha YCBOSIBAHE Ha BBIVIEPOJa B HACAKAEHHS ChC CXOJIHH JIECOBBJCKO-
TaKCAallMOHHM TIOKa3aTelu. B HayamoTo Ha BEreTalMOHHHS MEPUO]] Hall-CHIHO Bb3JCHCTBUE
BBpPXY HETHATA IIbPBUYHA IPOJYKTUBHOCT Ha OyKa OKa3BaT HUCKHUTE MPOJIETHH TEMIIEPATypH,
a B cpeJarta Ha BereTanusaTa — arMoc(epHara BIaKHOCT. JIumcaTa Ha CUIIHO U3pa3eHOo BIUSHNE
Ha KOJINYECTBOTO HA BAJIS)KUTE MTOKA3Ba, Y€ TO3H (PaKTOP HE € TMMHUTHPAL] 32 TPOAYKTHBHOCTTA
Ha Oyka B 3anmaaHa Crapa ruiaHuHa. HeqocTUrsT Ha TOIJIMHA B IIEpUOJa HA Hall-MHTEH3UBEH
pacTexx BOIM OO SCHO H3pa3eHa TEHICHUUS 32 HaMalsBaHE HAa HETHAaTa IbPBHYHA
IPOJYKTUBHOCT C YBEIWYaBaHE HA HAJAMOPCKaTa BHCOYMHA. YCTaHOBCHA € I10-BHCOKA
e(eKTHBHOCT Ha M3IO0J3BaHE Ha BbIVIepoJa oT OykoBuTe ropu B 3amajnHa Crapa MjiaHuHA B
cpaBHeHue ¢ Ta3u B CeBepHa Ppanuus u CeBepHa VTtanus u cbhIOCTaBUMA C Ta3u 3a HAKOU

paiionu Ha llenTpanna EBpomna.
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Phenological observations of young common beech stands from a representative site in

Bulgaria
Tzvetkova, N., Anev, S.
Abstract

Leaf phenology in young European beech trees (Fagus sylvatica L.) was studied at a typical
forest site in the West Balkan Mountain within a five years period (2008 — 2012). The number
of days of the year (DOY) of bud-burst (BB), leaf unfolding (LU), autumn coloring (UC) and
leaf falling (LF) were related to the average temperature on the date of the separate phenological
occurrence. The specific limiting conditions were established for the leaf phenology of the
young stands from different altitudes within the monitoring period. At higher altitude, the effect
of heat lack was more pronounced. At the optimal altitude for the European beech trees leaf
phenology was influenced by more than one factor. Significant negative correlations (r =-0.575
and r = -0.637 respectively) were detected between the timing of BB and LU, on the one side,
and air temperature in the day of AC, on the other. The date of LU was positively correlated (r
= 0.550) to the number of days between July 1 and the occurrence of LF with T <5 °C, thus
indicating the crucial role of autumn temperatures in the triggering of spring phenological
events. Statistical evidence was received for the high sensitivity of the leaf falling date to the
number of days with T > 20 °C (r = 0.726). The number of days between Julyl and the LF with
T < 10 °C had the strongest positive effect (r = 0.687) on the length of the BB-LU period. The
linear regression slope of the temperature values, recorded between January 1 and the BB was
positively correlated to the leaf falling date and the duration of the LF-AC period (r = 0.619
and r = 0.759, respectively). Significant negative correlation (-0.831) was established between
the linear regression slope of the recorded temperature between July 1 and the date of leaf
falling. This slope was in a negative correlation with the duration of the LU-AC period (-0.619).

The possible impacts of future climate warming on beech phenology are discussed as well.



DuU3N0JOTHYHN OCHOBH HA pPacTexa, aIanTalUsITA U oleJIsIeMOCTTa
Amnes, C.
Pe3rome

B ta3u rnaBa ca pasrieaanu GU3NOIOTMYHUTE aCTIEKTH Ha pacTeska MPU PaCTEHUATA U HEroBara
Bpb3KaTa ¢ (haKTOpUTE Ha OKOJIHATa CpelJa U ca MPEACTaBeHH JaHHU OT IOCIEIHUTE
npoyuBaHus B bbirapus. Belpocute, CBbp3aHH C €JIEMEHTHTE Ha BBIVICPOJHUS OalaHC B
ropute: OpyTHa mbpBU4Ha poAyKTUBHOCT (GPP) u HetHa mbpBuuHa npoaykTuBHOCT (NPP)
(¢ur. 3.1.1), numiane Ha MOJABPKAHE HA pacTeXa U 3a MOIIbpXKaHe Ha (PU3HOIOTHYHUTE
MPOLIECH, KAKTO M BPb3KaTa UM C HSIKOM XapaKTEPUCTHKHU HA ropaTa, KaTo CBETIIMHEH PEXUM
(dwur. 3.1.5), uanexc Ha muctHata noBbpxHOCT (LAI) (pur.3.1.8 u 3.1.9) u BB3pacTra Ha ropata
(pur. 3.1.7) ce oOcwxaaT. AHanu3upaHU ca MEepuoJa U JOKAJIW3alMATa Ha pacrexa Ha
OTJICTHUTE OPraHu Ha AbPBETATA, KAKTO K 0OCOOCHOCTUTE Ha PACTEKHUS MIEPUO/I B INIAHUHCKUTE
paitonu (¢ur. 3.1.10). CnocoOHOCTTa Ha pacTeHHsTa Ja OLENSABAaT M Ja Ce aJanTupar B
IUTAHWHCKH YCJIOBUS, Ha (OoHAa Ha MNPOTHO3MPAHHUTE NPOMEHM HaA KJIMMara ChOIO ca
KOMEHTHpaHU. Pe3ynrarute oT Halll BEreTallMOHEH €KCIEPHUMEHT 3a MOTEHIMala Ha YETUPHU
cybannuiicku awpBecHn Buaa (Picea abies, Pinus mugo, Pinus peuce and Pinus heldreichii) na
TOJIEPUPAT MOBUIICHU TEMIEPATypu B KOMOWHAIUS C CUMYJIUPAHO MOYBEHO 3acylllaBaHE ca
IIPE/ICTaBEHU U CPAaBHEHHU C IOTEHLIMANA Ha CHIIUTE BUI0BE, PACTSILU B €CTECTBEHUTE YCIOBUS
3a Te3u BuioBe (¢ur. 3.1.12). CmbpuoBUTE UIAHKN HE TPOMEHMXA 3HAYUMO MHTEH3UBHOCTTA
Ha U3CcleABAaHUTE (PU3UOIOTUYHH MPOIIECH B CXEMHUTE Ha 3acyIllaBaHe, HO TOBA TOBEJIE 10 BUCOK
otnaj. ['a3000MeHa mpu kiieka Oellie CUITHO MOBIHUSH, 0COOCHO OT cxema 3), a OIeNIIeMOCTTa
ce 3amna3u Bucoka. Enementure Ha ra3oo0MeHa Ha Osij1aTa Mypa U Ha YepHaTa Mypa pearupaxa
[0 CHUJIHO Ha cxema 3), B KOATO T€ MMaxa M MHOI0o HHUCKa oueiseMocT. OrpaHuyeHusT
MOTEHIIMAaJ Ha CMbpYa 3a aJIalTalus U OIeNIIeMOCT, BEPOSATHO IIie JOBEJE 10 CTecHs0aHe Ha
apeajia My B IUIAHMHCKUTE palloHU. bbIEMIOTO pa3npocTpaHEHHE HA KJIEKa BEPOSITHO IIIE Ce
YBEJIMYU B MOCOKA KbM IO-TOJISIMA HaIMOpPCKAa BUCOUYMHA M B CHIIOTO BpeMe HAMA Jia Oble
MOTHCHAT OT CMbpYa Ha JIOJIHaTa CH TpaHUIAa Ha pasnpocTpaHeHue. Ha ¢ona Ha
MPOTHO3UPAHUTE KIUMATHYHU TPOMEHH, OYaKBaMe€ CTECHsSBaHE Ha (U3UOJIOTUYHUS U
exosiornueH koM(dopT Ha Os1aTa ¥ Ha YepHaTa Mypa B IUTAHHHUTE Ha bankaHCKUS TOTYyOCTPOB.
ToBa mocrtaBs ABaTa BHJa B PUCK M M3MCKBA MOBUIIIEHO BHUMAHUE KbM TEXHUTE XaOUTATU U

AOI'BJIHUTCIIHUA MIPOYYBAHUSA B TAX.
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Gas-exchange responses of Schefflera arboricola (Hayata) Merr. and Anthurium

andreanum Linden. infested by Coccus hesperidum L. (Homoptera: Coccidae)
Anev, S., Tzvetkova, N., Pencheva, A., Kabatliyska, Z.
Abstract

The effect of infestation by the insects Coccus hesperidum L. on gas exchange of potted host
plants Schefflera arboricola and Anthurium andreanum under different intensity of infestation
was examined. The study was carried out in June 2013 in the greenhouse of the University of
Forestry — Sofia. Statistically significant alterations in the physiological processes were
established as a reaction of scale insect feeding. The responses of host plants highly depended
on the density of insects. Lightly infested plants showed comparatively higher photosynthesis
and water use efficiency, but the strong infestation was manifested by a sharp and permanent
suppression in photosynthesis and a worsen water balance. Plant response had some specificity
depending on the peculiarities of the host plant. Leaves of A. andreanum showed better
expressed variation in its physiological activity during the course of infestation, establishing
possibly higher susceptibility to feeding by C. hesperidum in the conditions of greenhouse.
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CraTucTHYecKa OLleHKA Ha MO/IeJIH 32 MPOCTPAHCTBEHA HHTEPNOoJIalus NPH onpe/ieisiHe

HA BaJIe’KHUTE KOJIMYECTBA B IVIAHMHCKHU PailoH
AHeB, C., [lamsnona, C., Tonues, T.
Pe3iome

HampaBena e craTucThuecka olleHKa Ha TOYHOCTTA Ha HSAKOU MOJIXOAM 3a MPOCTPAHCTBEHA
UHTEPIIONALNS 3a OIpelIeisiHE Ha BaJleKHUTE KonuuecTBa (P) B IUIAHMHCKM paioH.
Excniepumenranno u3mepenute PODS. ca cbprioctaBenu ¢ uzuncinenure PEXp. upes3 Monenute
3a mpocTpaHcTBeHa uHTepronamus: inverse distance weighting (IDW), ordinary kriging (OK),
ordinary co-kriging (OCK), trend ordinary kriging (TOK), MuorogakropHa JuHeliHa perpecus
(MLR), maorodakropua noiauaomHa perpecusi (MPR). 3a napamerpusupane Ha MOJCIUTE ca
M3IIOJI3BAHM JIAHHU 3a BAJISKUTE OT HAMHUpAIIUTE C€ B OJM30CT CTaHIUH OT MpeKaTa Ha
cBeroBHarta MeteoposiornuHa opranm3anus (WMO). Ilpu craTtuctuyeckara oleHka ca
CpaBHsIBaHM: cpenHara aoOcomtotHa rpemka (MAE), cpennara kBagpaTH4Ha Tpelika
(cuctemarnuna — RMSES u necucremarnuna — RMSEU), koedunmenTta Ha neTepMUHALNS
(R?), manexc na npudmmkenue (d), cymara oT kBajgpaTute Ha pasnukute (RSS) 1 oTHOMEHHETO

Ha CyMaTa Ha U3BMCPCHUTEC U CyMaTa Ha U3YHUCIICHUTC BAJICIKH 3a U3CIICABAHUS IICPUOI (W)



OTtaaranusi Ha 0a3MYHU HOHM B OYKOBHM HACAKIEHUS HA PA3JIMYHA HAIMOPCKA BUCOYNHA
HamsHoBa, C., Anes, C., Tonues, T.
Pe3rome

W3cnensanu ca e MIIAHUHCKU OyKOBH HAaCa)XJICHMsI, pa3MOJ0KEHH HA pa3iMyHa HaJMOPCKa
BucounHa B 3anaaHa Crapa miuaHuHa. EnNHOTO € mocTossHHA npoOHa IUIOII 3a JBJITOCPOYEH
MOHUTOPHUHT U 4acT OT Objirapckara u esponeiicka mpexka LTER (Long Term Ecosystems
Research). YcranoBena e mo-Bucoka KOHIGHTpalus Ha Oa3WYHH HOHU BBHB BAJICKHUTE IO
CKJIOIIa HAa HUCKOPA3I0JIoKeHaTa MpoOHa IJI0I, B CPABHEHHUE € Ta3H Ha M0-ToJisiMa HaJIMOPCKa
BHUCOUYMHA. BeposTHaTa nmpuyMHa € MO-3HAUYMTEJIeH HOHEH OOMEH ¢ JIMCTHATa IMOBBPHOCT.
Uskmouenne npapat Ca®* #oHH, 32 KOUTO € YCTaHOBEHA T10-BHCOKA KOHIIEHTPAIHs BhB BaIeKa
Ha OTKPUTO Ha [0-BUCOKaTa NpoOHa 1uiom. OTiaranuara Ha 6a3udHU HOHHU ca OJIM3KH, TOpaau

[MO-TOJIEMHUTE KOJIHNYECTBA BaJIEXK Ha MO-BUCOKOIUIAHUHCKUS OOEKT.



OCHOBHM XPAHUTEJHHU €JIEMEHTH B IbPBECHHATA HA MJIAU OYKOBH MHIAUBUIH
Hawmsinosa, C., Tonues, T., AneB, C., lumutposa, B.
Pe3rome

W3cneaBanusTa ca npoBeaeHu B 3anaana Ctapa njiaHuHa B TpH 00€KTa ¢ pa3InyHu HAAMOPCKHU
Bucounnu. [Ipoyusan e obukHoBeHusaT Oyk (Fagus sylvatica L.), kaTo OCHOBEH IpecTaBUTEN
Ha paCTUTEIHOCTTa B paiioHa. M30panu ca Miiaau HHIUBUAM ChC CPeHA Bb3PacT Mexay 16 u
18 romuHu ¢ paznmuuHa audepeHnuanus B choOmiecTBara. Hali-BHCOKa KOHIIGHTpalus Ha
OCHOBHU XpaHHUTEIHHU €JIEMEHTH € OIlpe/esieHa 3a mpoOHa rmowy ["aBaHemumia, pa3noioxeHa
Ha 1086 M HanmMopcka BuUCOYMHA, a Hail-HMCKa — 3a llerpoxaH. bykoBuTe MHAMBUIU OT
pa3IMYHUTE COLMAJIHA KJIACOBE MPOSBSIBAT WHIWBUIYAIHO TOBEACHUE MPHU YCBOSIBAHE Ha
XPaHUTEIIHU eleMeHTH. TeHIeHIMs 3a TOBUIIaBaHE Ha KOHIICHTPALMATA OT MOJIYHHEHU KbM

AOMHUHHPAIIN AbPBETA € YCTAHOBCHA CaMO 3a OPraHUYHHNA BBIJICPOU.
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Response of subalpine saplings to different drought stress
Ivanova, A., Anev, S.
Abstract

The expectations for increasing periods of drought are becoming larger according to numerous
authors. The susceptibility of subalpine tree species to drought provoke our interest to try to
understand what will be their reaction to this natural climate change. For this purpose it is set
experiment to determine the reaction of drought to 4 subalpine species — Norway spruce (Picea
abies L.), Mountain pine (Pinus mugo Turra), Macedonian pine (Pinus peuce Grisebach) and
Bosnian pine (Pinus heldreichii H . Christ). Different requirements are observed to imitate field
conditions as close as possible. The saplings are taken from terrain with no disturbed soil
substrate. The plants were placed in a 15 | container and at the beginning of the vegetation were
situated in a specially built greenhouse. Precipitation regime is controlled by the irrigation
system. The indicators for precipitation levels (for a drought from June to July and August
scheme) were taken from the two previous real years, who had a significant influence on the
species. Precipitation norm for control is taken from subalpine zone of Rila. To determine the
reaction of all the groups of saplings subjected to various circuits, at the end of the year is

recorded the survivors.
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Transmittance coefficient of leaves from different crown parts of young beech (Fagus

sylvatica L.) trees
Anev, S., Damyanova, S., Tonchev, T., Tzvetkova, N.
Abstract

An experiment was carried out for determining of the transmittance coefficient t for
photosynthetically active radiation (PAR) of leaves, taken from lighted and shaded crown parts
of dominant, co-dominant and suppressed common beech (Fagus sylvatica L.) trees during two
vegetation periods. It varied among seasons, altitudes and social classes. With the increasing in
altitude 1 increased as well during the all of vegetation period. At the same time for higher
altitudes the minimal leaf transmittance was reached later during the year. The differences in t
among the social classes were larger than the differences between the lighted and the shaded
parts of crown within a separate class. Its values were increased for dominant trees and were
reduced for suppressed trees. A decrease in differences of T between the upper and lower parts

of the beech crown was established with an increase in altitudes.



-18 -

Effect of beech weevil (Orchestes fagi L.) infestation on photosynthesis and water regime

of common beech (Fagus sylvatica L.) leaves
Anev, S., Georgieva, S., Dimitrova-Mateva, P., Chaneva, G.
Abstract

The rate of photosynthesis (An), the transpiration rate (E) and the values of water use efficiency
(WUE) of infested leaves are sensitive indicators for the level of stress in plants. The negative
impact of impaired carbon and water regime affects the overall condition of the plant. This
study aimed to establish the effect of beech weevil (Orchestes fagi L.) infestation on
photosynthesis and water regime of common beech (Fagus sylvatica L.) leaves. The eco-
physiological measurements on leaves with different level of infestation were conducted during
the period of attack by larvae in first instar. The results showed that the photosynthetic rate
increased strongly with an increase of infestation. The transpiration rate was statistically
significantly lower in the leaves with a low level of infestation compared to the more infested
ones. The water use efficiency did not vary significantly among leaves with different level of
infestation. Impaired carbon and water regime can worsen whole plant sustainability and

productivity.
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Influence of salt stress on stomatal, biochemical and morphological factors limiting

photosynthetic gas exchange in Paulownia elongata x fortunei
Ivanova, K., Anev, S., Tzvetkova, N., Georgieva, T., Markovska, Y.
Abstract

The effect of salt stress on Paulownia elongata x fortunei seedlings grown ex vitro as
hydroponic culture at three levels of salinity — 100 mM I, 200 mM mM I, 300 mM I sodium
chloride (NaCl) solution was investigated. The results showed that growth parameters like
ratios fresh/dry biomass (FM/DM) and total leaf area (LA) were enhanced under middle salinity
level (200 mM mM I* NaCl). Net photosynthetic rate (Pn), transpiration rate (E) and stomatal
conductance (gs) decreased gradually, but total respiration rate (Rd) increased under low and
middle salinity level (200 and 300 mM It NaCl). With increasing salinity the values of the
intrinsic components of photosynthesis were reduced — V¢ max (from 13.25 to 11.81 pmol m? s”
1, Jmax (from 11.11 to 9.07 pmol photons m™? s1), and Vrpy (from 2.39 to 2.11 umol m? s%),
and the differences were statistically signiffcant. Stomatal limitation to gas exchange
conductance (S.) increased from 11.22% to 21.24% and 15.88% at 100 and 200 mM It NaCl.
Water use effciency (WUE) was subsequently enhanced from 3.12 for the control plants to
30.60 for 300 mM It NaCl treatment. It is concluded that salinity causes a decline in
photosynthetic gas exchange in Paulownia elongata x fortunei leaves through its intrinsic and
stomatal components, and that the apparent plasticity represented by the leaf area modulation

is unlikely to be the mechanism by which this species avoids salt stress.

IF: 0.233 (2015)
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Growth and adaptability of year-old saplings of Black poplar (Populus nigra L.)
Kalaidzhiev, 1., Anev, S., Guleva, V., Tzvetkova, N.
Abstract

The objective of this study was to evaluate the impact of cultivation medium on the growth rate
and gas exchange of mature cuttings from one Populus nigra L. clone during the first growing
season (June-September). In the first half of the season it produced different stem phenotypes
on different variants of cultivating medium. The best growth response was observed in the
variant sand:soil_50% . The mean height difference of P. nigra reached 28.67 cm and 2.27 cm
during the first and the second half of growing season, respectively. On the same variant the
mean height difference of P. x euroamericana Guardi reached 35.43 cm and 12.77 cm,
respectively. The mean stem base diameter increased slowly - with 3.36 cm and 4 cm in P.
nigra and P. x euroamericana Guardi, respectively. Net photosynthesis was positively
correlated with base stem diameter of P. nigra (R?> = 0.603, Sign.= 0.030). Our findings
indicated that cultivation medium can have important effects on growth and assimilation,
though there were few effects on the transpiration and water resource conservation (water use
efficiency). The obtained results confirm that variation in shoot diameter will have a greater

impact on growth performance as a response to cultivating medium.
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Gas-exchange dynamics within the crown of Norway spruce
Anev, S.
Abstract

The balance between CO; income during photosynthesis and H20O release during transpiration
is strongly influenced by differentiation of leaves within the canopy. Gas-exchange and water
use efficiency (WUE) were studied in respect to branch position in the crown of 37-year-old
Norway spruce [Picea abies (L.) Karst.] tree, growing in the Western Stara Planina. The needles
of the middle-crown branches had significantly highest rate of net photosynthesis compared to
the upper and lower crown. The rate of transpiration and vapour pressure deficit gradually
decreased to the upper-crown branches. The highest water use efficiency was established for
the needles in the top of the crown. The lowest photosynthesis and WUE, along with the highest
transpiration and vapour pressure deficit of the branches in the crown base of the tree are
indicative for the diminished adaptive capacity. The study results could contribute to better

understanding of the physiological mechanisms of branch self-pruning.
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Stomatal control on photosynthesis in drought-treated subalpine pine saplings
Anev, S., Ivanova, A., Tzvetkova, N., Panayotov, M., Yurukov, S.
Abstract

Stomata have a key role in the balance of gas exchange parameters. Stomatal closure
limits transpiration under conditions of water deficit. It also suppresses photosynthesis due
to limited CO2-uptake. We examined the levels of stomatal control on the photosynthesis of
Pinus mugo Turra, Pinus peuce Griseb. and Pinus heldreichii Christ. saplings during a twoyear
drought experiment. Plants were exposed to three different irrigation regimes (according
to the annual course of precipitation): typical for the natural area of the species; for years with
extremely dry periods during July as well as for years with drought during August. A species
specific stomatal control on the rate of photosynthesis (An) under different irrigation regimes
was observed. P. mugo saplings showed great resistance to drought, they kept similar An under
the different irrigation schemes and increased intrinsic water-use efficiency (IWUE) under
drought conditions. P. peuce saplings had reduced stomatal control on An, especially in the
situation with late summer drought and unchanged iWUE. P. heldreichii saplings had very low
An and stomatal conductance under all irrigation schemes accompanied by an increase in IWUE
during early summer drought and a decrease in late summer drought. The relationships between
photosynthesis and stomatal conductance under the three irrigation schemes were close to linear
— photosynthesis did not reach asymptote in this species. These differences in the reaction of
photosynthesis to stomatal conductance could be used as a good indicator for the adaptability

of the studied species to summer drought.
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Ecophysiological method for assessment of Orchestes fagi L. infestation on Common

beech trees
Dimitrova-Mateva, P., Anev, S., Georgieva, S., Chaneva, G., Tzvetkova, N.
Abstract

The paper presents an applicable method for investigation and assessment of the damage caused
by beech weevil (Orchestes fagi L.) on the leaves of Common beech (Fagus sylvatica L.).
Selecting of appropriate ecophysiological approaches is a workable tool for an assessment of
leafminers’ effects as these methods can be applied for leaves with a gradient of damaged area.
Thus, it can be established a tendency in the attack effect and determined the limits of the plant
protective system. This methodology was applied successfully and can provide reliable set of
data for clarifying the relationship between the mining larvae, developing in the infested leaves,
and the host plant. The application of this methodology in other environmental conditions and
woody species could contribute to a development of biological means for a control on the

leafminers in the forests.
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Comparative study on physiological potential of Pinus sylvestris L. and Pinus bungeana Zucc. ex

Endl. to grow in Bulgarian urban parks
Anev, S.
Abstract

Pinus bungeana Zucc. ex Endl. is a picturesque multi-trunked pine tree native to northeastern and central
China with symmetrical crown and grey-green, mottled, exfoliating bark. This species is already
introduced into European urban parks, although there is still limited information about its appearance
when full grown. The first P. bungeana tree in Bulgaria was planted in the arboretum of the University
of Forestry in Sofia. The aim of this study is to compare needle gas exchange in this tree and Pinus
sylvestris L. Both experimental trees are at similar age and grow out of their natural range of distribution.
The net photosynthesis (An) in response to various air temperatures and light conditions was analyzed
in both P. bungeana and P. sylvestris needles. Temperature and light responses of photosynthesis
obtained in this study show insignificant differences between P. bungeana and P. sylvestris. The
established features are sings for higher tolerance of P. bungeana to shade and cold, than P. sylvestris.
Therefore, it can be assumed that P. bungeana has physiological potential to grow in Bulgarian urban
parks, similar to P. sylvestris.
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Non-destructive allometric method for estimation of leaf area in common beech (Fagus

sylvatica L.)
Anev, S. Dimitrova-Mateva, P., Lamlom, S., Chaneva, G., Tzvetkova, N.
Abstract

A model for leaf area (La) determination in Common beech (Fagus sylvatica L.) was developed
by using leaves from two different elevation sites. The leaf mass (Lwm), lamina width (Lw),
lamina length (LL), and La were all measured after excision of leaves from the plants in an open
source software ImageJ. Best subsets regression analysis for relations between La and different
combinations of Lw and L. was performed. The proposed best-fit La-estimation model is: La
=2.40-Li + 6.65-Lw — 23.77. The established highly significant relation (R? = 0.98, P-value <
0.001, d.f. = 177) between La and leaf width and length allows this mathematical model to be
used for simple non-destructive field calculation of La in Common beech, which can thus be

tremendously time saving without compromising on accuracy.
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Changes of the antioxydant stress markers in the beech leaves after Orchestes fagi

infestation
Lamlom, S., Georgieva, S., Dimitrova-Mateva, P., Anev, S., Tzvetkova, N., Chaneva, G.
Abstract

The present work focused on the influence of leaf-mining weevil (Orchestes fagi L.) on the
leaves of common beech (Fagus sylvatica L.). The study investigated the changes of the
oxidative stress markers malone dialdehyde (MDA), total peroxides and free proline in beech
trees located at two different altitudes (680 m asl and 1400 m asl) at the Petrohan Training and
Experimental Forest Range, Western Balkan Mountains. Levels of infestation as well as the
studied parameters were highly dependent on the location. The conditions at low altitude were
favorable for the rapid development of O. fagi which resulted in significant changes of leaf
growth and physiology. The peak of the invasion was reached in May — June, 2015. Malone
dialdehyde was the most reliable oxidative marker among the examined parameters. The
heavily damaged leaves at 680 m asl contained higher amount of MDA — 24% - 35% more than
that in the leaves at the higher altitude. Statistically significant correlation between content of
MDA and degree of infestation was established. However, the increased level of lipid
peroxidation was not accompanied by the corresponding enhancement of total peroxides. The
damage caused by O. fagi invasion was also manifested by the increase of free proline content,
especially in the leaves at 680 m asl. In general, the herbivory resulted in serious biochemical

changes occurring in the leaves, indicating a shift in the oxidative status of the beech trees.
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Influence of salt stress on leaf morphology and photosynthetic gas exchange in two

Lycium species
Dimitrova, V., Ivanova, K., Petrov, P., Anev, S., Tzvetkova, N., Georgieva, T., Markovska, Y.

Abstract

Lycium barbarum and Lycium chinense are two species belonging to the family Solanaceae
from which the goji berry is harvested. The effect of salt stress on leaf morphology and
photosynthesis in these species, grown ex vitro in hydroponic at three levels of salinity, 50 mM,
100 mM, 200 mM sodium chloride (NaCl) solution was evaluated. Application of 50 and 100
mM NaCl caused impairments in leaf anatomy and photosynthetic performance of Lycium
barbarum and Lycium chinense. The results showed that treatment with low and moderate
concentrations of NaCl induced variations in leaf, mesophyll and epidermis thickness, but K +
homeostasis was maintained and recovery of net phosynthesis and transpiration was observed.
The water use efficiency increased in Lycium barbarum, while this parameter decreased in

Lycium chinense with increasing salinity stress.

IF (2016) 0.251
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Effect of soil salinity on morphology and gas exchange of two Paulownia hybrids

Ivanova, K., Geneva, M., Anev, S., Georgieva, T., Tzvetkova, N., Stancheva, I., Markovska,
Y.

Abstract

A pot experiment was carried out to investigate the effect of salinity on growth, leaf anatomy
and gas exchange characteristics in two Paulownia hybrid lines (Paulownia tomentosa x
fortunei-TF and Paulownia elongata x elongata-T4). The distribution of Mg, Ca, Na, K and Fe
between water available fractions from non-saline, saline soils, and different organs showed
acropetal concentration gradient for metal accumulation, excepting Ca. Selective uptake of K
over Na was enhanced slightly with increasing salinity, where K/Na ratio was reduced in
Paulownia elongata x elongata-T4 and rose in Paulownia tomentosa x fortunei-TF. The
reduction in the total plant leaf area and in the values of the intrinsic components of
photosynthesis-maximal Rubisco catalyzed carboxylation velocity, maximal electron transport
rate and triose phosphate utilization rate was observed only in Paulownia tomentosa x fortunei-
TF. The CO2 compensation point rose to Paulownia tomentosa x fortunei-TF and declined in
Paulownia elongata x elongata-T4, while the stomatal factor values were enhanced in both
hybrid lines. Under saline conditions, the stomatal component was more limiting to
photosynthesis than its biochemical components. It was concluded that Paulownia elongata x
elongata-T4 was more resistant to salinity because its growth and gas exchange characteristics

were less affected in comparison with Paulownia tomentosa x fortunei-TF.

IF (2016) 1.170
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Drought stress in four subalpine species: gas exchange response and survivorship
Anev, S., Tzvetkova, N.
Abstract

An assessment of adaptability of saplings of four evergreen species (Picea abies Karst., Pinus
mugo Turra, Pinus peuce Grisb. and Pinus heldreichii H. Christ.), native for Bulgarian treeline
zone, was made on the basis of leaf gas exchange and survivability in artificially induced
drought stress. The established low sensitivity of gas exchange to summer drought and the
highest mortality of P. abies may be regarded as an evidence for a narrow zone of tolerance. P.
peuce and P. heldreichii have low survivorship under drought conditions, regardless of the
variable effect of soil moisture on the gas exchange parameters. The better survivability and
significant reduction of gas exchange in response to soil water deficit of P. mugo probably will
give him an advantage in future adaptation to climate change and in competition with other
subalpine species. We conclude that the expected trends in climate change will most likely lead
to a further narrowing of the ecological and physiological comfortable zone for two investigated

endemic species.
IF (2016) 0.430

IN PRESS
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BiansiHue Ha cTOMaHCKaTa JAeHHOCT BbPXY YCTOMYMBOTO Pa3BUTHE HA MOMYJANMSATA OT

rayxap (Tetrao urogallus L.) B 3anaguu Pogonu
bonues, JI., Anes, C., ﬁopﬂaHOB, 1., KiteMeHTOB, A.
Pe3iome

IesiTa Ha HACTOAIIOTO MPOYUYBaHe Oellle Ja c€ yCTaHOBH e(eKTa Ha JIECOBBCKU MEPOIPUATHS,
KaTo ced U 3aJecsBaHe, BbPXY MOMyIanusaTa Ha Tiyxapa B 3anaanute Pogonu. M3cnenBanero
€ MPOBEJCHO Ha TEPUTOPHUATA HA JHPKABHO JIOBHO CTOMAHCTBO "bopomo", B Os1 G0opoBU
HACaXJEHUs, B KOUTO ca MPOBEICHH Pa3IMYHU MO BUJ U MHTEH3UBHOCT ceuu. OLiEHEHO € U
BJIMSIHUETO Ha U3KYCTBEHO Ch3/1aJICHUs BTOPU €TaXK OT CMbPY BbPXY IPUCHCTBUETO U HABUIUTE
Ha riyxapa. OnpeneneHu ca "XpaHuTeJHUTE" IbpBETa B OTJAEIHUTE TOKOBHILA U € HalpaBeHa
OLIEHKA Ha CTENEHTa Ha 00E3NMCTBaHE, B CIEACTBHE OT XPaHEHETO Ha Tiyxapa. Pezynrarure
MOKa3BaT, 4e Oe3MOKOMCTBOTO € (akTOp C BPEMEHHO JEHCTBHE BBbPXY NPUCHCTBUETO HA
rilyxapu Ha eiHa Tepuropus. Bonemure ¢akTtopu ca CTpyKTypara U BHJOBHS ChCTaB Ha
HACaXACHUATA, KAKTO U oporpadusTa Ha TepeHa. He Gemre ycTaHOBEHO H3ChXBaHE Ha JbpBETA

B CJICACTBUC OT XPAHUTCIIHUTC HABUIIU HA TIyxapa.
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OTHOCHO HEODXOAUMOCTTA OT HKOHOMHYECKO OLIEeHSIBAHE HA 3APAaBOCJIOBHOTO CHCTOSIHHE

Ha OYKOBHUTE IOPH, 32CETHATH OT JIUCTOMHHHPAIIHA HACEKOMH
JumutpoBa-Maresa, 1., ['eopruesa, C., Anes, C., LIetkoBa, H., Uanesa, I'.
Pe3iome

Hacrosmusar aHanus uMa 3a 1en J1a NoKake Heo0X0IMMOCTTa OT pa3paboTBaHe HA METOAMKA
32 MKOHOMHYECKA OICHKAa Ha BJIMSHHETO Ha JIMcToMUHHpamwms xoootnuk Orchestes fagi B
ropute OT OOMKHOBEH Oyk y Hac. M300pbT Ha JabpBeceH BUA € OOYCIOBEH OT BaXXHOTO
MKOHOMUYECKO, €KOJIOTMYHO M PEKpEallMOHHO 3HaueHWe Ha OykoBUTE Topu B bbiarapus.
[TpexcTon yact or TAX Aa Obnar BKIoYeHW B KOHBEHHIHMATa 3a CBETOBHO , KYJITYpPHO U
npupoaHo HacnenctBo Ha FOHECKO. BykoBusIT CKOKIIbO € pa3lpoCTpaHeH MOBCEMECTHO U €
BUJI, BKJIFOYCH B CKETOJHHUTE JICCONATOJOIMYHM oOcienBaHus B ropure. OOIIonpueTure
METOJIMKH 32 YCTAaHOBSIBAHE HA CTEIICHTA Ha HAaIlaJIeHHE Ha JINCTAaTa He MOKa3BaT 3HAYUTEITHU
MOBPEIH OT KOMILIEKCA JTUCTOMHHHUPAIIN HACEKOMH I10 OyKa, Thil KaTo HEe IPUYMHSABAT BUIUMO
obe3nucTBane. Hamm OMOXMMUYHY aHAIM3H OTBBPIKAABAT CUIICH CTPEC U PEaKIUs OT CTPaHa
Ha PAaCTCHUETO-TOCTONPUEMHUK. ToBa 00yciaBs ThPCEHETO Ha AITEPHATHBHU HAYMHH 32

OLICHABAHC Ha CbCTOAHUCTO HA 6YKOBI/IT6 ropu, 3aC€raaTtu OT JIMCTOMUHHPAIIX HACCKOMMU.



PbK0oBOACTBO 32 yHIPAKHEHUSATA MO (PU3HOJIOTHA HA PACTEHUATA
IIserkoBa, H., Anesn, C.
Pe3rome

Hacrosmero ydeOHO momarajio € TNpenHa3HAa4eHO 3a CTYIAeHTH OT JlecoTexHuueckus
YHUBEPCUTET U € ChOOpa3eHO ¢ y4eOHUTE MPOTpaMu IO AUCIUIUTHHHUTE: ,,PU3MO0NIOTUs Ha
J'bPBECHUTE PACTEHUS 3a CTYAEHTUTE OT CIIELUAIHOCT ,,]'0opcko cromancTBo®, ,,Exonornyna
(Gu3MONOTHs Ha pacTEHUATA® 3a CTYIEHTUTE OT CIENUAHOCT ,,EKOIOTHs W omna3BaHe Ha
okoiHata cpepa“, ,,Ousznonoruss Ha pacTeHUATa” 3a CTYJCHTUTE OT CIEHHATHOCT
»JlanamadTHa apxurekrypa’ u ,,OU3nona0rus U OHOXUMHUS 32 CTYJEHTUTE OT CHEIUAITHOCTH
»ATpPOHOMCTBO* U ,,PacTutenna 3ammura®. [Ipu paznuyHUTE CHENUATHOCTH C€ HaOisra Ha
MPWIOKHUTE AaCIEKTH Ha EKCIIEPUMEHTHUTE, KAaTo Ce MOA0MpaT CHEHU(PUYHU PACTHTEITHU
BUJIOBE, METOJIM 3a IMPOBEKJAHE HAa OMUTUTE M BBIPOCH 3a aHAIM3 M HUHTEpHpeTanus Ha

MOJIYUYCHHUTC PC3YJITATH.



