PE3IOMETA

Ha HaydyHHTE MyOnmkanuu Ha o1, IleTsp JKereB Ha aHTTIMIICKH B Ha
OBJITAPCKH €3HK

1. Gomory D., Yakovlev I., ZHELEV P., Jedindkova J., and Paule L., 2001. Genetic
differentiation of oak populations within the Quercus robur/Quercus petraea complex in the
Central and Eastern Europe. Heredity, 86 (5): 557-563.

Summary

Genetic structure of 25 indigenous populations of sessile and pedunculate oaks (Quercus petraea
and Q. robur), originating from three geographical regions: Slovakia, Bulgaria and the Republic
Mari-El (Russia), was investigated using isozyme markers. Mean number of alleles per locus
ranged between 1.8 and 2.6 in Q. robur populations and from 2.0 to 3.0 in Q. petraea populations;
slightly higher expected heterozygosity values were found in Q. robur compared to Q. petraea.
One locus, coding for a substrate-nonspecific dehydrogenase, differentiated the two species. The
interspecific component of gene diversity was 46.7% at this locus, compared to 0.4+7.8% at the
remaining loci.

T'eneTnuHa uuq)epeﬂunamm Ha Il’bﬁOBI/ITe nomnyJiauu B paMKHUTEC Ha KOMILJIEKCA QuerCUS
robur/Quercus petraea B Ilenrpaana u M3rouna Espona.

Pesrome

C nomo1ira Ha U30€H3UMHHU MapKEPH € U3CIIEIBAaHO TEHETUYHOTO pa3Hoo0pasue B 25 eCTeCTBEHU
HomyJialuy Ha ropyHa u JetHust 160 (Quercus petraea u Q. robur), mpou3X0oXAaIiu OT TPH
reorpadcku paifona: Cnopakusi, bearapua u PenyOnuka Mapuii-En (Pycus). Cpennusar Opoit
almenu Ha JIOKyc Bapupa Mexay 1.8 u 2.6 B momymanmutre Ha Q. robur m or 2.0 mo 3.0 B
nomynaruute Ha Q. petraea; Maiko 1mo-BHCOKa OYaKkBaHa XETEPO3UTOTHOCT € ycTaHOBeHa mpu Q.
robur B cpaBHenne c¢ Q. petraea. EamH Jokyc, koaupail cyOCTpaTHO-HecnenupuuHa
NeXuaporeHasa, AudepeHuupa aBara BUAAd. MeXAYBUIOBHUAT KOMIOHEHT Ha TE€HETUYHOTO
pa3HooOpasue B To3u JoKyc € 46.7%, cpaBHeH ¢ 0.4+7.8% B ocTaHamuTe JOKYCH.

2. ZHELEV P., Gbmory D., and Paule L., 2002. Inheritance and linkage of allozymes in a
Balkan endemic, Pinus peuce Griseb. Journal of Heredity, 93: 60-63.

Summary

This article presents a study of isozyme variation in Pinus peuce Griseb., a Balkan endemic.
Among the enzyme systems studied, five were monomorphic and eight were polymorphic in at
least one locus. The segregation analysis of the polymorphic loci was consistent with a Mendelian
mode of inheritance. No significant deviation from the expected ratio was observed both at the
individual and pooled segregation data levels. Segregation patterns were homogeneous across



individuals. Two significant linkage groups were found in P. peuce: FEST-2:LAP-2 and 6PG-
1:6PG-2, which correspond to the results obtained for other pine species.

Hac.neszaHe H CKAaYCHO HacdJIeAdABaHC¢ HAa AJOCH3MMHHUTEC BAPpHAHTH IIPHA OaJKaHCKHSA
enemut Pinus peuce Griseb.

Pesrome

CratusTa TpeACTaBs H3C/IeABAaHE Ha H30€H3MMHATa HM3MeH4YMBOCT B Pinus peuce Griseb.,
bankancku enpemut. OT H3CIIEIBAHUTE €H3MMHU CHCTEMH, MET ca MOHOMOpP(GHU W OceM ca
MOJIMMOPp(GHU B TIOHE €IUH JIOKYC. AHAIM3bT Ha pa3NaJaHeT0 B IMOJUMOP(HHTE JIOKyCH
ChOTBETCTBA Ha MEH/IENIOB THI Ha HacjiensBaHe. He ca ycTaHOBEHW 3HAUYMMHU OTKIJIOHEHHUS OT
OYaKBAHOTO CHOTHOIICHUE KAKTO HA WHIMBHIYaJHO HUBO, TaKa M Ha HHUBO OOOOIICHH JaHHH.
Haunante Ha HacnensBaHe W paslajaHe Ha HM30CH3UMHHTE Qe € XOMOTEHEH MEXIy
pa3IMYHUTE WHIUBUAW. YCTAaHOBEHH Ca J[BE T'PYNH ChC CTATUCTUYECKHA 3HAYMMO CKA4YCHO
Haciensane npu P. peuce: FEST-2:LAP-2 u 6PG-1:6PG-2, koeTo € B CBHOTBETCTBHE C
pe3yaTaTuTe, MOJYyYSHU TIPU APYTH BHIOBE OOP.

3. Slavov G.T., Zhelev P., 2004. Allozyme variation, differentiation, and inbreeding in
populations of Pinus mugo in Bulgaria. Canadian Journal of Forest Research, 34
(12): 2611-2617.

Summary:

Genetic variation of 17 populations of Pinus mugo Turra was studied using 10 polymorphic
allozyme loci. Polymorphism and gene diversity in these populations were comparable to mean
values for gymnosperm species, but slightly lower than in pines with large and continuous ranges.
We did not find significant interpopulation differentiation (FST = 0.041) or isolation by distance,
suggesting that gene flow might be extensive or that the time elapsed since the species range
became fragmented has been too short for genetic differentiation to arise via genetic drift. We
detected moderate and statistically significant levels of inbreeding (mean FIS = 0.252) for all loci
in all populations. Although there are many possible explanations for this nonequilibrium
population structure, we propose that the main reasons for its ubiquity are the peculiar growth form
and reproductive biology of P. mugo, which promote excessive near-neighbor pollinations.
Populations in Vitosha Mountain and western Stara Planina had the highest levels of inbreeding
and the lowest observed heterozygosities. All populations in these mountains are small and
isolated, but none of them is under a special regime of protection. Thus, the conservation status of
P. mugo populations in Vitosha Mountain and western Stara Planina may deserve reevaluation.
Future gene conservation efforts should focus on obtaining information on the genetic variation of
adaptive traits in P. mugo.

M30eH3uMHA N3MEHYHBOCT, AU(epeHIHANNs U HHOPUIMHT B momyJjjanuuTe Ha Pinus mugo
B bbarapus



Pesrome

W3crenBana e reHeTHYHATA U3MEHUYMBOCT Ha 17 momynarmu Ha Pinus mugo Turra ¢ momoiira Ha
10 monmumopdHU anoeH3uMHU JOKycH. [lomuMop(u3MbT M TEHETHYHOTO pazHoOOpasue B Te3U
MOMYJIAIMU Ca CPABHUMH ChC CPEAHUTE CTOMHOCTH, MOTYYEHHU 3a APYTU FOJIOCEMEHHU BUIOBE, HO
MaJIKO TIO-HHCKH OT T€3UW Ha OOpOBETe ¢ TOJIEMH M HEeNpeKbCHATH apeanu. He e ycranoBena
3HaunMa MexaynonyaanunonHa audepenuuarms (Fst = 0.041) waum u3onamust oT pa3CTOSHUETO,
KOETO TOKa3Ba, Y€ MPEHOCHT HAa TeHU MEXAY MOMYIAlUUTE € ChIIECTBEHO, WA Y€ BPEMETO OT
(dbparMeHTHpaHe Ha apeajlla Ha BHJAa € OWIO TBBpPAE KbCO, 3a Ja BB3HMKHE TI'€HETHYHA
muQepeHnranys Ype3 reHeTudeH apeid. Y cTaHOBEHH ca CPeHH U CTATUCTHYECKU 3HAYMMHU HUBA
Ha uHOpuauHr (cpenno Fis = 0.252) mpu BCHYKHU JIOKYCH OT BCHYKH IOMYJIAallid. BBIpeku,u ¢
CBIIECTBYBAaT MHOT'O BBH3MOXXHH OOSICHEHMS 32 Ta3W HEpaBHOBECHA IOIYJIAIMOHHA CTPYKTYpa,
mpeJrnoiaraMe, Y€ OCHOBHU NPUYMHM 32 HEilHaTa MOBCEMECTHOCT ca B ocobeHara (opma Ha
pernpoaykTuBHa Ouosiorusi Ha P. Mugo, kosTO GiarompusiTCTBa OMpAIBAHE MEXAY CHCEAHHU
unauBuan. [lomynanuure BbB Butoma u 3amagna Crapa miaHuHa ca ¢ Hall-BHCOKO HHMBO Ha
WHOPUIVHT ¥ Hall-HUCKA JIEHCTBUTEIIHA XETEPO3UTOTHOCT. BCHYKHM TIOITyIaliiy B T€3H TUTAHUHU
ca MaJIKU U W30JIMPaHU, HO HUKOSI OT TAX HE € MOJI ClelraeH pexuM Ha 3ammTa. [lopanu ToBa,
KOHCEPBAIIMOHHMST CTAaTyT Ha monyianuuTe Ha P. mugo va Butoma u Ctapa niaHuHa 3aciyxaBa
npeonieHka. [lo-HaTaThIIHK yCHIIMA 3a Ola3BaHe Ha TeHeTHYHHs (OHJ Ha BHJA cielBa 1a Obaar
HAaCOYEHM KBbM TOJy4aBaHE Ha HMH(OpMaIus 3a TeHETHMYHATa M3MEHUYMBOCT HAa aJalTUBHUTE
npusHanm Ha P. mugo.

4. Scaltsoyiannes A., Tsaktsira M., Pasagiannis G., Tsoulpha P., Zhelev P., lliev 1., Rohr R.,
2009. Allozyme variation of European Black (Pinus nigra Arnold) and Scots pine
(Pinus sylvestris L.) populations and implications on their evolution: A comparative
study. Journal of Biological research, 11: 95-106.

Summary

A comparative study of the type, magnitude, and pattern of variation among 13 Black pine (Pinus
nigra Arn.) and 14 Scots pine (Pinus sylvestris L.) European populations was conducted by using
allozyme markers. The evaluation of genetic diversity parameters, i.e. mean number of alleles per
locus (A/L), effective number of alleles (Ae), percentage of polymorphic loci (P), expected
heterozygosity per population (He), for the two species indicated that both Black and Scots pine
are characterized by high levels of variation. The genetic differentiation coefficient (Gst) and
genetic distances were higher for the Black pine populations. For Scots pine populations, excluding
that of the Iberian Peninsula which seems to retain a Tertiary gene pool, genetic distances were
low, even between populations of great geographical distance (Sweden-Balkan countries). The
principal coordinate analysis and cluster analysis also confirmed the different genetic variation
pattern of the two species. The results can be interpreted by the different evolutionary course of
the two pine species, especially during the post-glacial period.



AJI0eH3MMHA H3MEHYHBOCT B MONYJIalMHTE Ha eBponelickus yepen 6op (Pinus nigra Arnold)
u 0estust 6op (Pinus sylvestris L.) B cBeT/inHATa HAa TAXHATA eBOONMA. CpaBHUTETHO
u3cjieIBaHe.

Pe3ome

[TpoBeneHO € CpaBHUTEIHO POYYBaHE Ha TUIIA, Maiaba 1 0COOCHOCTUTE Ha BAPUPAHETO MEKIY
13 monymnmanuu Ha uepen 6op (Pinus nigra Arn.) u 14 nonynanuu Ha 6su1 60op (Pinus sylvestris L.)
ot EBpomna. IIpuioxkeHu ca M30CH3MMHHU IeHEeTHYHH Mapkepu. OlleHKaTa Ha MapaMeTpuTe Ha
TeHETUYHO pa3zHooOpasue — cpeneH Opoit anenu Ha Jokyc (A/L), edhextuBen Opoii Ha anenurTe
(Ae), mpouenT Ha noaumopdHuTe JokycHu (P), ouakBaHa XeTepo3uroTHoct B nomynanuute (He)
MOKa3a, 4e ¥ JIBaTa BUJA CC XapaKTepu3upaT ¢ BUCOKU HHMBA Ha pazHooOpasue. [lokazarenure Ha
renetnyHata audepernmanys (Gst) 1 reHeTHYHHUTE AUCTAHIIUK Ca TI0-BUCOKH 3a MOMYTAlUUTE Ha
yepHus 6op. [1pu 6enus 0op, ako ce U3KI0YaT nomyiauuute ot Moepuiickus noiayocTpoB, KOUTO
M3IIICKA, IPECTABISABAT TEPIHEPEH TeHeTHYEH (DOH/I, TEHETUYHUTE JUCTAHIIMN Ca HUCKH, JTOPH
MEKAY TIOMYJIalliKk, pa3MoJIOKEHH Ha 3HauuTedaHu reorpadceku pascrosiaue (IlBerust —
Bankanckute ctpanu). AHAIN3BT HA IIABHUTE KOOPAMHATH U KJIACTEPHUST aHAIHM3 IIOTBbPIKIaBaT
crieupUIHUTE MOMEHTH B TCHETUYHOTO BapupaHe MpH JiBaTa Buaa. Pesynrarute modar na 0baat
HUHTEPIPETUPAHH C PA3IMYHUTE MHTUIIA HA €BOJIOIHOHHO Pa3BUTHE TIPH JIBAaTa BH/a, 0COOCHO B
CIIEJIICTHUKOBUSI IIEPUO/T.

5. Kuderova V., Honec M., Paule L., Zhelev P., Gomory D., 2010. Genetic differentiation of
Sorbus torminalis in Eastern Europe as determined by microsatellite markers.
Biologia, 65 (5): 817-821.

Summary

The genetic variation in fourteen Sorbus torminalis (L.) Crantz. populations distributed over the
eastern and south-eastern part of its range was studied using seven nuclear microsatellite loci. The
differentiation level was relatively high (Fst = 0.228), as expected for a species with a fragmented
range. The distance-based approach to the analysis of differentiation patterns (neighbour-joining
tree based on pairwise coefficients of differentiation) did not reveal a clear geographical structure.
On the other hand, model-based Bayesian methods (BAPS and STRUCTURE) gave
geographically continuous clusters of populations. The occurrence of populations deviating
strongly from the general pattern is attributed to founder effect. In spite of a generally high
differentiation, a significant isolation-by-distance pattern was found, which might be a
consequence of postglacial migration and gene flow among descendants of different refugia.

Ienernuna audepenuuanuss Ha Sorbus torminalis B M3rouna EBpona, onpeneneHa upes
MHKPOCATEJTUTHH MapKepH.

Pe3rome



W3cnensana e reHeTHYHaTa M3MeHUUBOCT B 14 momynarnuu Ha Sorbus torminalis (L.) Crantz.,
pasnpOCTPaHEHU B M3TOYHATA M FOTOM3TOYHATA YacT Ha apealla Ha BUIa. 3a OXapaKTepu3upaHe Ha
W3MEHUMBOCTTa Ca W3MOJ3BaHU CEACM SIPEHU MHUKPOCATEIWTHH JIoOKyca. HuBOTO Ha
mudepeHnualus € cpaBHUTEIHO BUCOKO (Fst = 0.228), KakTo ce U o4akBa 3a BUJ ¢ (pparMeHTHpaH
apean. [logxombT 3a u3cCiHBenBaHE Ha IU(PEPCHLHUALUATA, OCHOBAH Ha JUCTAaHIMA (METO[
neighbour-joining tree ocHoBan Ha Koe(UIMEHTUTE Ha AU(PEPEHIMALUSA [0 JIBOUKH) HE
JIeMOHCTpHpa sicHa reorpadcka crpykrypa. Ot apyra cTpaHa, U3MOJI3BaHETO Ha CTATUCTHYECKUTE
metoau Ha beiic (BAPS u STRUCTURE) moBene m0 ¢opmupane Ha reorpad)CKd IpPyIH OT
MOMYJIAIMK C TIPEXOU MeX Ay TAX. HanuueTo Ha momynanuu, OTKJIOHSBAIIHA CE€ JOCTOBEPHO OT
o01IaTta TeHICHIMS, ce 00sCHsBa ¢ eeKTa Ha ocHOBaTels. HezaBucuMo oT 001110 B3€TO BUCOKATa
CTeTeH Ha MudepeHINaINs, YCTAHOBEHA € CTATUCTUECKU 3HAUYMMa W30JIallhs OT Pa3CTOSIHUETO,
KOeTo OM MOIJIO Ja € CIEACTBHE OT CIEJICAHUKOBUTE MUTPAIMA M MHUTPAIMITa MEXKIY
MOMYJIAIAH, TTPOU3XOXKIAIIN OT Pa3IndHu pehyruymu.

6. Brus R., Ballian D., Zhelev P., PandZa M., Bobinac M., Acevski J., Raftoyannis Y., Jarni
K., 2011. Absence of geographical structure of morphological variation in Juniperus
oxycedrus L. subsp. oxycedrus in the Balkan Peninsula. European Journal of Forest
Research, 130 (4): 657-670.

Summary

We examined leaf and mature seed cone variation of Juniperus oxycedrus L. subsp. oxycedrus in
12 natural populations across the species range in the Balkan Peninsula. We measured 10
morphological traits from a minimum of 100 leaves in each of 190 individuals, and two
morphological traits from 30-50 seed cones in each of 94 females. High phenotypic variation was
found, but no geographical structure or cline across populations was detected for any of the studied
traits. Mean values of comparable leaf and cone morphological traits did not differ considerably
from values reported elsewhere. Gender dimorphism in leaf morphology was detected, but it was
not distributed uniformly throughout the studied area. An ANOVA model with both nested and
crossed effects revealed that the largest proportion of the total variation was, as expected, contained
within populations, partly as among-tree variation (18-47%, depending on the trait) and partly as
within-tree variation (33-77%), which was remarkably high. Gender dimorphism explained only
0-3% of the total variation. Differences among populations (2-23%) were significant for all
studied traits except one; however, PCA showed no clear geographical differentiation of the
studied populations. This lack of phylogeographical structure may be the consequence of
repeatedly occurring colonisation-retreat scenarios and suggests the existence of several small
refugial populations scattered over a large part of the Balkan Peninsula in the Pleistocene. Further
research including palaeobotanical and molecular genetic studies will be needed to better
understand the forces that shaped current variation patterns of J. oxycedrus L. subsp. oxycedrus in
the Balkan Peninsula.



OrcberBHe Ha reorpadgcka CTPYKTYPHPAHOCT Ha MOPGOJI0rMYHATA HM3MEHYMBOCT Ha
Juniperus oxycedrus L. subsp. oxycedrus na BajikaHcKHsi IOJyOCTPOB.

Pe3rome

W3cnensana ¢ M3MEHUMBOCTTA Ha JIMCTaTa WM IIUIIapkute Ha Juniperus oxycedrus L. subsp.
oxycedrus B 12 ecrecTBeHH MOMyJallMy 0 MPOTE)KEHHE HA apeaja Ha BHIA Ha BalkaHCKHs
nonyoctpoB. M3mepenu ca 10 mopdonornyau npuznaka or munumyM 100 nucra Ha Bceku ot 190-
Te MHAUBUAA U ABa Mopdosornuynu npusHaka Ha 30-50 mumapku Ha BceKu OT 94-Te JKEHCKH
WHIMBHJA. YCTaHOBEHA € BHCOKA (DEHOTHITHA U3MEHYMBOCT, HO HE € perucTpupana reorpadeka
CTPYKTYPUPAHOCT WM KIWH IO OTHOIIECHHE Ha BCHYKH H3CieABaHM mpusHaim. CpenHurte
CTOMHOCTH Ha MpHU3HALIMTE HA JIUCTaTa W INUIIAPKUTE HE CE pa3inyaBaT ChIIECTBEHO OT
MyOJIMKYBaHHUTE JIOCEra Pe3yiTaTH. Y CTAHOBEH € T0J0B AUMOP(GU3BM B JIMCTHATA MOP(HOIIOTHS,
HO TOM € pa3NpOoCTpaHEH PaBHOMEPHO B PAMKHTE Ha W3CieBaHUs pailoH. JlucnepcuoHeH aHau3
C M3IOJI3BAHE HA Pa3IMYHU MOJICIIH TI0Ka3Ba, Y€ Hali-ToJIIMa 4acT OT OOIIOTO BapHpaHe OYaKBAHO
€ B paMKHUTE Ha TOMYJIAlMUTE, YaCTHYHO KaTo BapupaHe Mexay uHauuaute (18-47%, B
3aBUCHMOCT OT MPH3HAKA) ¥ YaCTHYHO KaTO BapupaHe B paMKuTe Ha uHAuBUAA (33—77%), KoeTo
€ BUCOK TiporieHT. [lomosusit numopdu3bpm obsicHsBa camo 0—3% ot 001moTo Bapupane. Pasnmukure
Mexkay nonynaiuure (2—23%) ca 3HaYMMH 32 BCHYKH M3CJCIBAHU MMPU3HAIIM, C U3KIFOUCHHUE Ha
€IWH; BCE MaK, aHamu3bT Ha riaBHUTe KommoHeHTH (PCA) He mokasza sicHa reorpadcka
nrdepeHIraIys Ha U3ciIeIBaHUTe onyianuu. Ta3u aurca Ha guaoreorpadcka CTpyKTypa MOXKe
na 071be CIeICTBIE OT HEKOJIKOKPATHO OCHILIECTBSIBAHU CLIEHAPWHU HA KOJIOHHM3AIHUS U MO/ICKa3Ba
CBIIECTBYBAHETO HA HIKOJKO MAJKU pedyrHyMHH TOIMYJAllMA pa3npoCcTpaHeHu B baikaHckus
MOJIyOCTpOB 110 Bpeme Ha [IneiicTonena. [lo-HaTaThIIHU WU3ClI€IBaHMS, BKJI. MMajJe000TaHUYHU U
MOJICKYJISIPHO-TCHETUYHH, IIe CIIOMOTHAT 3a M0-A00pOTO pa3OupaHe Ha CUIIMTE, KOUTO OTPEICIIST
KapTUHATa Ha ChBPEMEHHATa U3MEHYHBOCT TipH J. oxycedrus L. subsp. oxycedrus Ha bankanckus
MOJIyOCTPOB.

7. Grueva M., Zhelev P., 2011. Population genetic structure of Platanus orientalis L. in
Bulgaria. ©iForest, 4: 186-189.

Summary

This paper reports the results of a genetic survey on population structure of Platanus orientalis L.
in Bulgaria. Nine populations from southern Bulgaria were investigated by using isozyme gene
markers. Nine of the enzyme systems were polymorphic. The populations revealed minor
polymorphism, which indicates that the predominant allele was the same for all populations and
its frequencies were higher than 0.5. The average number of alleles varied from 2.2 to 2.3, and the
effective number of alleles ranged from 1.294 to 1.406. The percent of polymorphic loci ranged
from 53.8% to 76.9%. Heterozygosity in the populations (average: 0.242; range: 0.229-0.289) was
higher than the mean values reported for broad-leaved species (0.183). The expected and observed
heterozygosities had similar values. The results showed that genetic diversity among populations
measured by Fst(0.077) and genetic distances (mean 0.029) was within the range of the values for
Angiosperm tree species. e information could be used for designing proper gene conservation
strategies.



IMonyranunonHo-reneTnyHa cTpykrypa Ha Platanus orientalis L. B Bbarapus

Pe3ome

CrartusiTa mpeacTaBs pe3yliTaTd OT F€HEeTHMYHO W3CJe/IBaHE Ha MOIyJIallMOHHATa CTPYKTypa Ha
Platanus orientalis L. B bearapusi. U3cnensanu ca neser momynauuu or KOxna bbiarapus c
MOMOLITa HA U30€H3UMHHU T'€HEeTUYHU MapKepu. JleBeT 0T eH3UMHUTE CUCTEMH ca MOJIUMOP(HHU.
[Tomynanuure JeMOHCTPUPAT ,,MUHOPEH NOTMMOP(PU3BM™, KOETO O3HAYaBa, Ye MPe00IIagaBaUsT
ajiel € eIMH U ChIIl BbB BCUYKHU MOMYJAlMU U HeroBara yectora e no-roisima ot 0.5. Cpeanusr
Opoii anenu Bapupa ot 2.2 1o 2.3, a epexTuBHUAT Opoit anenu — ot 1.294 no 1.406. IIporeHTHT
Ha nonumopduuTE JIoKycHu Bapupa oT 53.8% mo 76.9%. Xerepo3uroTHocTTa B MOIMYJIAIIMUTE
(cpenno: 0.242; nuanazon: 0.229-0.289) e nmo-BucoOKa OT CPEJHUTE CTOMHOCTH, IMyOJIMKYBaHU 32
mmpokouctH Buaose (0.183). OuakBanaTta U AeHCTBUTEIHATA XETEPO3UTOTHOCT UMAT OJIU3KU
cToiiHoCTH. PesynaratuTe mo Ka3BaT, 4e TeHeTHYHaTa Iu(epeHIHanus MEXAY MOIyJIAluuTe,
u3mepena upe3 Fst (0.077) u renermunurte aucraniuu (cpexno 0.029) ca B pamkure Ha
CTOHHOCTHTE 3a TMOKPHUTOCEMEHHHTE IBbpPBECHH BHIOBe. MH(popMammsaTa OT H3CleABaHETO Ou
MorJa aa Ob/e U3MO0I3BaHa 32 ChbCTABIHETO Ha MOIX OIS CTPATEery 3a ONla3BaHe Ha TEHETHYHUS

domHx.

8. Bajc M., Cas M., Ballian D., Kunovac S., Zubi¢ G., Grubesi¢ M., Zhelev P., Paule L.,
Grebenc T., Krajgher H., 2011. Genetic Differentiation of the Western Capercaillie
Highlights the Importance of South-Eastern Europe for Understanding the Species
Phylogeography. PLoS ONE, 6(8): €23602. doi:10.1371/journal.pone.0023602.

Summary

The Western Capercaillie (Tetrao urogallus L.) is a grouse species of open boreal or high altitude
forests of Eurasia. It is endangered throughout most mountain range habitat areas in Europe. Two
major genetically identifiable lineages of Western Capercaillie have been described to date: the
southern lineage at the species’ southernmost range of distribution in Europe, and the boreal
lineage. We address the question of genetic differentiation of capercaillie populations from the
Rhodope and Rila Mountains in Bulgaria, across the Dinaric Mountains to the Slovenian Alps.
The two lineages’ contact zone and resulting conservation strategies in this so-far understudied
area of distribution have not been previously determined. The results of analysis of mitochondrial
DNA control region sequences of 319 samples from the studied populations show that Alpine
populations were composed exclusively of boreal lineage; Dinaric populations of both, but
predominantly (96%) of boreal lineage; and Rhodope-Rila populations predominantly (.90%) of
southern lineage individuals. The Bulgarian mountains were identified as the core area of the
southern lineage, and the Dinaric Mountains as the western contact zone between both lineages in
the Balkans. Bulgarian populations appeared genetically distinct from Alpine and Dinaric
populations and exhibited characteristics of a long-term stationary population, suggesting that they
should be considered as a glacial relict and probably a distinct subspecies. Although all of the
studied populations suffered a decline in the past, the significantly lower level of genetic diversity
when compared with the neighbouring Alpine and Bulgarian populations suggests that the isolated



Dinaric capercaillie is particularly vulnerable to continuing population decline. The results are
discussed in the context of conservation of the species in the Balkans, its principal threats and legal
protection status. Potential conservation strategies should consider the existence of the two
lineages and their vulnerable Dinaric contact zone and support the specificities of the populations.

I'enernunara nudepeHuManus HA rJayxapa noadepraBa 3HauyeHuero Ha IOrom3rouna
EBpona 3a pazoupanero Ha ¢puiioreorpadusita Ha BUJA.

Pe3rome

I'nyxapwT (Tetrao urogallus L.) e ntuia Ha oTBOpeHHTa OOpEaTHH MM BUCOKOIUIAHMHCKU TOPU
Ha EBpa3zus, 3acTpamieHa B Mo-rojisiMara 4acT Ha apeana cu. Jlocera ca onucaHu ABE TJIaBHU
F€HETUYHO YCTAaHOBMMHU HACJIC/ICTBCHH JIMHUU: I0’KHA JIMHUS, B Hall-I0)KHUTE YacTH Ha apeaia, u
O6opeanna auHMs. OOEKT Ha HACTOSIIOTO H3CIEABaHE € TeHeTHYHara audepeHluanvs Ha
nomynanuara Ha Bujga ot Pomonure u Puna B bearapus, npe3 JluHapckuTe IUTaHWHU, 10
CnoBenckute Annu. KonTakTHata 30Ha Ha IBETE IMHUU U KOHCEPBALIMOHHUTE CTPATErH B TO3U
BCE OIII€ HEJOCTATHhYHO M3CJIC/IBAH PETHOH HE ca OMpEeJIeJICHHu 10 cera. Pesynrarure oT aHanmuza
Ha I0CJIEeI0BATETHOCTUTE B KOHTPOJIHUS pernoH Ha mutoxoHAapuanHa JIHK na 319 unauBuga ot
W3CIJICIBAHMS PETHOH TIOKAa3BaT, uy€ AJIMUUCKHUTE IMOIYJANH Ca ChCTAaBEHU H3KIIOYUTEIIHO OT
Oopeannata nuHusA; JluHapckuTe Mmomyjamuu OT JBETe JIMHUU, HO mnpeauMHo (96 %) ot
OopeanHata, a Puno-Pomonckure nomynanuu npeaumuo (90 %) ot roxHaTa TuHUs. bbirapckure
IUIAHWHU ca WUICHTHU(UIMPAHU KAaTO CHPIEBUHEH palioH 3a oKHATa JMHUA, a JluHapckute
IJJAHUHU — KaTO 3arajiHa KOHTAKTHA 30HAa MEXIy JABeTe JuHUM Ha bankanute. bparapckure
MONyJIallMK Ca FTeHETUYHO PA3JIMYHU OT AIMHUICKUTE U AUHAPCKUTE U TIOKA3BaT XapaKTEPUCTUKU
Ha IBJITOBPEMEHHH CTAIlMOHAPHU TIOMYJIAIluH, YKa3BalKH, 4e Te TPsIOBa /1a ce CMATAT 32 PEITUKTHH
MONyJIallMd ¥ BEPOSITHO Ca pa3JIMu€H MOJBHUJ. BbIpeku, ue BCUKHM W3CIIEBAHM MOMYJaluu ca
MPEXKUBEIN JPACTHYHO HAMAJIIBAaHE HA YMCJIEHOCTTA CH B MHUHAJIOTO, 3HAYUTEIHO IMO-HUCKOTO
HUBO Ha T€HETHYHO pa3HOOOpa3ue Ha JUHAPCKUTE TOIMYNAlUUA B CPABHEHHE ChC ChCEAHHUTE UM
nonynanuu ot Anmute W bbarapus mokaspa, 4e M30JIMPAHUAT JUHAPCKU TIyXap € 0COOEHO
YYBCTBUTEJIEH KbM MNPOABIIKABAIIOTO HAMAJIIBAHE HA YUCJIEHOCTTa HA HETOBUTE MOMYJIALUH.
PesynTatute ca 06ChIeHN B KOHTEKCTa Ha OMAa3BaHe HA BUA Ha bamkaHuTe, OCHOBHUTE 3aIlIaxu
W cTaTyTa My Ha 3alluTeH BUJ. BB3MOXHHTE KOHCEPBAIIMOHHU CTpaTerHMH TpsiOBa Ja Bemar
MpeABU]] CHIIECTBYBAHETO HA JIBE JIMHUHMH U TSAXHATA yA3BUMA JMHAPCKA KOHTAaKTHA 30HA W Ja
MOJIKPETIAT U OTa3Bar CrenuUIHOCTTa Ha MOMYJIAIUUTE.

9. Dyakov N., Zhelev P., 2013. Alien species invasion and diversity of riparian forest
according to environmental gradients and disturbance regime. Applied Ecology and
Environmental Research, 11(2): 249-272.*

Summary

Forty two vegetation samples (0.1 ha nested field plots), taken from lowland riparian forest, located
on the right floodplain of Tundzha river (Southeastern Bulgaria), were analyzed. Coarsest picture



of vegetation pattern was outlined, using classification and ordination techniques. Detailed
analysis of alien and native species distribution was carried out by correlation and regression
methods. Described variables were tested for difference with parametric and nonparametric tests.
Classification resulted in four plant community types, dominated by different native and exotic
trees, shrubs and herbaceous species. Ordination showed that main environmental gradient
responsible for the vegetation pattern explanation was habitat moisture. Correlation and regression
analyses revealed that most abundant alien and invasive species, such as Acer negundo and
Amorpha fruticosa, preferred the most humid part of the moisture gradient, but other alien species
had complex response surfaces. Logging is considered as unreliable predictor of alien species
distribution at 0.1 ha scale, but as a promoter for xerophylous alien herbs establishment at the 1
m? scale on the studied territory. Flooding disturbance certainly has played essential role in this
context too. Species diversity demonstrated patterns in accordance with Intermediate Disturbance
Hypothesis. We recommend using different sampling scales with greater area covered.

HuBa3us Ha 4yK103eMHU BHI0Be W Pa3HOOOpa3ue HA KpalipeyHa ropa cnopea rpaaueHTH
Ha cpefaTa M Pe;KHMM HA HapyIIeHus.

Pe3ome

Ananuzupanu ca yetupuzecet u ase miomaaku (0.1 xa), 3anoxeHy B paBHUHHA KpaiipedHa ropa,
pa3moiokeHa Ha JieBus 3amBeH Opsr Ha p. Tyrmka (FOrousrouna bearapus). C usnoisBaHe Ha
KIacu(UKALIMOHHU W OpJMHAIMOHHM TEXHUKM € YCTAaHOBEHAa Hail-o0ma KapThuHa Ha
pactutenHocTTa. JleTallTHUAT aHATU3 Ha Pa3NPOCTPAHCHHETO HA YY)KIO3EMHHTE U MECTHUTE
BUJIOBE € MPOBEJICH Ype3 KOPEJIAlMOHHU M PerpecMoHHU Metoau. OmnucaHuTe MPOMEHIUBU 3a
TECTBAHMU 3a PA3JIMKH C TIOMOIITA HA MapaMeTPUYHU U HENapaMeTPHUUHU TecToBe. B pesynraTr Ha
kiIacudukanusaTa ca 000COOEHM 4YETHUpU THUIA PACTUTENHU CBHOOIIECTBA, JIOMUHHPAHH OT
Pa3IMYHA MECTHU U UYXKI03EMHU JbPBETA, XPACTH U TPEBUCTHU pacTeHus. OpIuHanusaTa mokas3sa,
4ye TIJIaBHUAT TPAJMEHT Ha cpejnara, OTrOBOpPEH 3a (OPMHUpPAHETO Ha OCOOEHOCTHTE Ha
pPaAcTUTEIHOCTTa, € BIAXHOCTTa Ha MecTooOuTaHuero. KopemanmoHHUST W PEerpecHOHHUST
aHAMIIM3 TIOKAa3BaT, uye Hal-4eCcTHTEe YyXKIO03EMHHM M WHBAa3MBHH BHIOBE, kato Acer negundo u
Amorpha fruticosa mpeamnoynTaT Haii-BIaXHUTE YacTH HAa TPAJMCHTA Ha Bjarara, HO JPYTHTE
qy)KJI03€MHH BHUJIOBE HMAT IMO-CIOXKHO MoBeneHue. Ceunte He ca JOCTOBEpeH (akTop 3a
MIPOTHO3UpPAHE Ha Pa3NpPOCTPAHEHUETO Ha YYXKJIO03EMHHTE BHJIOBE B Mamlaba Ha NpoOHUTE
rwtomazaky (0.1 xa), Ho 6IaronpUATCTBAT KCEPOYUITHUTE YYXKT03EMHH TPEBUCTH BUI0BE B Malad
orT 1 m?. HapymeHusTa BcleACTBHE HA 3aJMBAHMS CA MIPATH OCHOBHA POJIA B TO3M KOHTEKCT.
BUnoBoTo pazHoOpasue rmoka3zsa 0COOEHOCTH Ha TEPUTOPUAITHO pa3NpeesieHH B CbOTBETCTBUE C
XHUIIOTe3aTa 32 MeXXIUHHO HapymieHne. [IpenopbuBame 1a ce M3MON3BAT PAa3IMYHA Maliadu Ha
OTYMTaHE ¢ MOKPUBAHE Ha MO-T0JIsIMa IJIOMI.

10. George J.P., Konrad H., Collin E., Thevenet J., Ballian D., Idzojtic M., Kamm U., Zhelev
P., Geburek T., 2015. High molecular diversity in true service tree (Sorbus domestica)
despite rareness: data from Europe with special reference to the Austrian occurrence.
Annals of Botany, 115(7): 1105-1115.



Summary

Sorbus domestica is one of the rarest deciduous tree species in Europe and is characterized by a
scattered distribution. To date, no large-scale geographic studies on population genetics have been
carried out. Therefore, the aims of this study were to infer levels of molecular diversity across the
major part of the European distribution of S. domestica and to determine its population
differentiation and structure. In addition, spatial genetic structure was examined together with the
patterns of historic and recent gene flow between two adjacent populations.

Leaf or cambium samples were collected from 17 populations covering major parts of the
European native range from north-west France to south-east Bulgaria. Seven nuclear
microsatellites and one chloroplast minisatellite were examined and analysed using a variety of
methods. Allelic richness was unexpectedly high for both markers within populations (mean per
locus: 3.868 for nSSR and 1.647 for chloroplast minisatellite). Moreover, there was no evidence
of inbreeding (mean Fis=—0.047). The Italian Peninsula was characterized as a geographic region
with comparatively high genetic diversity for both genomes. Overall population differentiation
was moderate (Fst=0.138) and it was clear that populations formed three groups in Europe, namely
France, Mediterranean/Balkan and Austria. Historic gene flow between two local Austrian
populations was high and asymmetric, while recent gene flow seemed to be disrupted.

It is concluded that molecular mechanisms such as self-incompatibility and high gene flow
distances are responsible for the observed level of allelic richness as well as for population
differentiation. However, human influence could have contributed to the present genetic pattern,
especially in the Mediterranean region. Comparison of historic and recent gene flow may mirror
the progress of habitat fragmentation in eastern Austria.

Bucoxo MoJiekyJHO pa3HooOpa3sme mpu ckopymara (Sorbus domestica) mesaBmcumo ot
PaAKOTO pa3npocCTpaHeHHe HA BHAA. pPe3yJTaTH oT EBpona ¢bC cnemuaieH akmeHT KbM
Pa3npocTPaHeHNEeTo HA BHIAa B ABCTPHSI.

Pesrome

Sorbus domestica e emuH OT Hal-pelKUTE JUCTONAJHU JbPBECHH BHAOBe B EBpoma u ce
XapakTepusupa ¢ paslpbCHATO pa3npocTpaHeHue. Jlocera He € MpaBeHO IKMPOKOMAIIaOHO
u3cieBaHe Ha FeHeTHKaTa Ha MomyjJanuuTe Ha To3u BuA. [lopaau ToBa, ENT Ha HACTOSIIOTO
U3CJe/IBaHe € Ja ce ONpeJIeNIAT HUBaTa Ha MOJIEKYJIIPHO-TEHETUYHOTO pa3HooOpa3ue npe3 rojsma
4acT OT pa3lpocTpaHEeHUeTo Ha Bua B EBpomna u 1a ce onpenenar nonysianoHHaTa CTPYKTypa U
mudepeHnmanus. B nombiHeHe e u3cieaBaHa NpoCTpaHCTBEHATa TeHETHYHA CTPYKTYpa, 3a€JHO
C 0COOEHOCTUTE Ha MCTOPUYECKH M CHBPEMEHHHM TE€HHU MUIPALUU MEXIYy JIBE CbCEIHU
MOMYJIAlUH.

Cwbpanu ca npoOu — naucta Wik kamOuil — ot 17 momyanuu, MNOKpUBAIIK MMO-TOJISIMATa 4acT OT
apeana Ha Buja B EBpona, ot CeBepo3zanaana @pannus 1o FOronzrouna bearapus. I'eneTnunure
MapKepH BKIIIOYBAT CEJIEM JIPEHH MUKPOCATEIUTHH JIOKYCa U €JUH XJIOPOIIACTEH MUHUCATEIHT.
Mapkepure ca aHaIM3UpaHU C MpWJIAraHe Ha pa3jIMdyHU MeToau. borarcTBoTo Ha anenu e
W3HEHABAIl0O BUCOKO M 3a JBaTa TUNa Mapkepu (cpemHo 3a Jokyc: 3.868 3a siapeHuTe
MuKpocatenuT U 1.647 3a xnoporuiacTHHS MHHHcarenurt). He € OTKpUTO A0oKa3aTelcTBO 3a
uuOpuauar (FIS =—0.047). AIEHUHCKUSAT MOYOCTPOB CE XapaKTepH3Hpa KaTo reorpadCKu paioH
ChC CPAaBHUTEIHO BUCOKO T€HETUYHO pa3HooOpasue u rpu Aara reHoma. Obmara nonyianuoHHa



nudepennnanus e cpeana (Fst=0.138) u e sicHo, ye momynanuute 0Opazysat Tpu Ipynu B EBpoma:
Opanuus, CpenuzemHoMopue-bankann u ABctpus. ['eHHUTE MHUIpalMi MEXIY JIBE MECTHH
ABCTPUICKH TOIMYJIAIlMU B MO-AJI€YHO BpEME Ca BUCOKHU M aCUMETPUYHHU, IOKATO ChBPEMEHHUTE
MUTpALlMU U3TJIEKAAT TPEKbCHATH.

[Ipenmosnara ce, 4e yCTAHOBEHOTO OOTAaTCTBO HA aJIeTH U MOMYJIAllMOHHA TU(GEPECHIUAIIUS MOTaT
JIa ce OOSICHAT C MEXaHM3MU KaTo CaMOHECHBMECTHMMOCT M MUTpalUsl Ha TeHU Ha TOJIEMU
pascrosiHus. Bee mak, BIMSHUETO HA YOBEIMIKATa ICWHOCT OM MOTJIa J]a TOTIPUHECE 32 HACTOSIIUTE
0COOCHOCTH Ha pa3NpeesIeHHeTO0 Ha TeHETUYHOTO BapupaHe, ocobeHo B Cpean3eMHOMOPCKUs
Oacelin. CpaBHSIBAHETO HA HCTOPUYICCKUTE U CHBPEMEHHUTE MUTPAIIMN MOXKE JIa OTPa3| Imporpeca
Ha ¢parMeHTalMATa Ha MecTooOuTaHusATa B M3TouHa ABCTpus.

11. Klinga P., Mikola§ M., Zhelev P., Hoglund J., Paule L., 2015. Genetic differentiation of
western capercaillie in the Carpathian Mountains: the importance of post glacial
expansions and habitat connectivity. Biological Journal of the Linnean Society, 116:
873-889.

Summary

Population structure and barriers to gene flow are important components for understanding the
evolutionary history of a species. Here we study population structure and differentiation in the
western capercaillie (Aves: Phasianidae) along the Carpathian Mountains. Further, we compared
the levels of population differentiation among capercaillie from the Carpathian Mountains,
Balkans (Bulgaria) and the boreal forest (Russia and Sweden) in order to reveal past and current
processes which may influence population structure. Tissue samples, non-invasive faeces and
feathers and toe pads from museum specimens were used for genetic analyses of mitochondrial
(mtDNA) sequences and allelic variation at nine nuclear DNA (nDNA) microsatellite loci.
Analyses of mtDNA sequences revealed a southern subclade within the northern clade. Within the
northern clade, microsatellite data distinguished two groups: (1) Western Carpathian populations;
and (2) Eastern Carpathian and boreal forest populations. Bulgarian populations constituted a third
cluster corresponding to the southern phylogenetic subclade. The Western Carpathian populations
showed a heterozygote deficiency. The analyses indicate that the abundant Eastern Carpathian
populations share alleles with populations from the boreal forest suggesting a common origin of
these populations since the last glacial period. On the other hand, the Western Carpathian
populations have been isolated over a long period with only a few migrants from the east, thereby
becoming differentiated from the eastern and northern populations. The southern populations have
been isolated from the northern populations since the last glacial maximum. The molecular
analyses did not support the currently recognized taxonomy at the subspecies level.

I'eneTnuna audepenuuanus Ha riayxapa B Kapnarure: 3HaueHHe Ha cJieIeTHIKOBATA
eKCIIAH3US U CBbP3aHOCTTA HA MECTOOOMTAHMATA.

Pesrome



[TomynanoHHaTa CTPYKTypa M MPEMATCTBUATA TIPS MUTPAIMATA HA TEHHU Ca BAXKHU KOMITIOHCHTH
3a pa30MpaHeTO Ha CBOJIIOIMOHHATA MCTOPHS Ha AajeH BUI. M3cieqBaHa € momysialldoOHHATa
cTpykTypa u audepeHuuanms Ha riyxapa (Aves: Phasianidae) B Kapnarute. Ilo-HaTaTthbk e
HANpaBeHO CpaBHCHHWE HAa HHUBAaTa Ha TMOMyJalMOHHA IudepeHnnanus Mmexay Kapmature,
bankanurte (bbarapus) u 6opeannute ropu (Pycus um llIBenwmsi), 3a ga ce OTKPOST MHHAIU H
HACTOSIIM MPOIIECH, KOMTO MOTAT Ja MOBJMSAT BbPXY MOMYTallMOHHATA CTPYKTYpa. M3mon3Banu
ca nmpoou, chOpaHU OT TEpeHa 10 HEMHBA3UBCH HAYMH, KAKTO M TaKUBA OT MY3CHHU EKCIIOHATH.
['eHeTHYHUAT aHATU3 BKIIOYBA HYKJICOTHIHH IOCICIOBATSIHOCTH Ha MuToXoHmpuanHa JJHK
(mtDNA) u neBer sapenu mukpocatenuTau jtokyca (NDNA). Ananusbsr Ha MDNA mokassa
10KHO Toapaskionenue (subclade) na ceseproro paskinonenwue (clade). B pamkure Ha ceBEpHOTO
pa3KIIOHEHHE, JaHHUTE OT W3CIEABAaHETO Ha MKPOCATCIMTHUTE JIOKYCH II03BOJISIBAT
pasrpanuuaBane Ha aBe rpymnu: (1) 3amagHokapnarcku nomynauu U (2) M3TodHoKapmaTcku u
OopeanHu momysanuy. beirapckure mnomynanuu oopasyBaT OTIENHA TpyIia, ChOTBETCTBAIA HA
10)KHO (DUITOTEHETHYHO TOAPa3KIOHEeHHE. 3anaHOKAPIATCKUTE MOMYJIallii MOKa3BaT HEIOCTHUT
Ha XeTEPO3UIrOoTH. AHAIM3UTE NOKa3BaT, 4ye M3TOUHOKApIAaTCKUTE MOMYJIAIMA UMAT OOIIH aJIe)In
C MOMYJIAIMUTE OT OOpEaTHUTE TOPH, KOETO CBUICTEIICTBA 3a OOIII MPOM3XO0/] Ha TE3H MOMYJIalliH
ciell mociaeaHoTo 3anensBane. OT apyra crpaHa, 3amajHOKapHaTCKUTE MOMyJaluu ca OWin
W30JIMPAHH 3a IBJIBI TIEPHOJI, C MHOTO OIPAaHUYE€HH Bh3MOXKHOCTH 32 MUTPAIIUS OTKHM H3TOUHHTE
U CEBEPHUTE MOIYJIaulMKi, OT KOMTO BCIICACTBUEC Ha TOBa ca ce audepeHimpand. HOxHuTE
MOMyJTallik  ca OWJIM HW30JHpaHH OT CEBEPHUTE OT TOCICAHUS JICAHUKOB MAaKCHMYM.
MorekynspHUST aHaIu3 HE MOTBHPIKAaBa Bh3IPUETaTa ChbBPEMEHHA TAKCOHOMHYHA CXeMa Ha
MIO/IBH/IOBO HUBO.

12. Krajmerova D., Paule L., Zhelev P., Volekova M., Evtimov I., Gagov V. & Gémoéry D.,
2016. Natural hybridization in eastern-Mediterranean firs: The case of Abies borisii-
regis. Plant Biosystems, 150(6): 1189-1199.

Summary

The genus Abies is represented in southern Balkans by A. alba, A. cephalonica, and A. borisii-
regis. To infer the status of southern-Balkans firs, as well as the extent and patterns of introgression
within this taxonomical complex, we analyzed genetic variation patterns of 29 indigenous fir
populations in Bulgaria, Macedonia, Greece, and Calabria using a combination of maternally and
biparentally inherited markers. Three mitochondrial lineages were observed, one comprising
Calabrian populations and two distributed in the Balkans, coinciding with A. alba and A.
cephalonica. The boundary between lineages is sharp; only two populations containing a mixture
of haplotypes were found. Bayesian analysis of population structure based on seven nuclear
microsatellite (nSSR) loci revealed the existence of two clusters whose proportions exhibited a
latitudinal cline with a width of 2.38 (<255 km). Populations in the center of the latitudinal cline



exhibit the most symmetrical, the flattest, and the broadest distributions of cluster proportions
within individual tree genomes. A neighbor-net network reflects the cline resulting from the
Bayesian analysis. The observed variation patterns are not consistent with the hypothesis of A.
borisii-regis as a monophyletic taxon or a stabilized hybridogenous species resulted from ancient
hybridization; the taxon rather is a product of recent introgression.

EcrecTBeHa XUOpUIU3aALMSA PH H3TOYHOCPEIH3EMHOMOPCKHUTE eJIn: ciaydasaT ¢ Abies
borisii-regis.

Pe3ome

Poux Abies e mpencrasen B 1oxHara yacT Ha bankanckus monyctpos ot A. alba, A. cephalonica u
A. borisii-regis. 3a 1a ce ycTaHOBH cTaTyTa Ha 10)KHOOAIKAHCKHUTE €M, a ChIIO M CTCICHTa Ha
HUHTPOTPECHUsI B TO3M TAKCOHOMHUYCH KOMILIEKC, Ca aHAJIM3UPAHU 0COOCHOCTUTE HAa TeHETHYHATA
M3MEHYMBOCT B 29 ecrecTBeHM momynanuu ot beirapus, Makenonus, ['spuns n KanaOpwus,
W3IOJI3BAWKA KOMOMHAIMSI OT TeHCTHYHM MAapKepH, Hacle[sBaHM MaW4YMHO M 4Ype3 JBaTta
poauTens. Y CTaHOBEHHU ca TpU T€HETUYHU JMHUM Ha MutoxoHapuanHa JIHK, eqna npencrassma
Kanabpuiickute momysianny u Apyru aBe Ha bankanckust moayocTpos, chBnaaamu ¢ A. alba u A.
cephalonica. I'panuniata Mex1y IMHUUTE € PsA3KA; YCTAHOBEHHU Ca CaMo JIBE MOIMYJIAI[K ChC CMEC
OT XaIUIOTHIIOBE. AHATM3BT HA TOIYyJAIlMOHHATA CTPYKTYypa Mo MeToauTe Ha beiic, ocHOBaH Ha
celleM siIpEeHN MUKPOCATEIIMTHH JIOKYyca MOKa3Ba ChIECTBYBAHE Ha JBE TPYIH, YUUTO IPOTIOPLIUN
JEMOHCTPHpAT KJIMH I10 IPOTEKCHHE Ha reorpadckara mupuHa ¢ mmpourna 2.38 (<255 km).
[lomynanuure B UEHTHpa Ha TO3M KIWHAEMOHCTPUPAT HaW-CUMETPUYHHUTE, HAN-IIMPOKH
pasnpezenicHrss Ha MPOMOPIMUTE HA WHIWBUAYAIHUTE TC€HOMH. METOJl Ha aHalu3, HapeucH
“neighbor-net network™ orpassiBa KiIMH, OXyeH B pe3yATaT Ha CTATUCTHYECKHS aHaIM3 1o beiic.
[Tomyyenure pe3yaTaTd 3a pas3NpesielieHHeTO Ha TeHETUYHOTO BapUpaHe HE MOJKPEIsT
xurore3ata, ue Abies borisii-regis e MOHOpHUICTHYEH TAaKCOH, HIIH CTA0MIN3UPaH XHUOPUIOTCHEH
BUJI, pe3y/ITaT OT ApeBHa XHUOpuau3anus. Pesynrarure moakpensT no-cKopo NpeArnoiokeHHeTo,
9e TAaKCOHBT € MPOAYKT OT HHTPOTPECHS OT TO-O0JIM3KOTO MUHAJIO.

13. Vassilev K., Pedashenko H., Alexandrova A., Tashev A., Ganeva A., Gavrilova A.,
Gradevska A., Assenov A., Vitkova A., Grigorov B., Gussev C., Filipova E., Aneva l.,
Knollova I., Nikolov 1., Georgiev G., Gogushev G., Tinchev G., Pachedjieva K., Koev
K., Lyubenova M., Dimitrov M., Apostolova-Stoyanova N., Velev N., Zhelev P.,
Glogov P., Natcheva R., Tzonev R., Boch S., Hennekens S., Georgiev S., Stoyanov S.,
Karakiev T., Kalnikova V., Shivarov V., Russakova V., Vulchev V., 2016. Balkan
Vegetation Database: historical background, current status and future perspectives.
Phytocoenologia, 46(1): 89-95.

Summary
The Balkan Vegetation Database (BVD; GIVD ID: EU-00-019; http://www.givd.info/ID/EU-00-
019) is a regional database that consists of phytosociological relevés from different vegetation



http://www.givd.info/ID/EU-00-019
http://www.givd.info/ID/EU-00-019

types from six countries on the Balkan Peninsula (Albania, Bosnia and Herzegovina, Bulgaria,
Kosovo, Montenegro and Serbia). Currently, it contains 9,580 relevés, and most of them (78%)
are geo-referenced. The database includes digitized relevés from the literature (79%) and
unpublished data (21%). Herein we present descriptive statistics about attributive relevé
information. We developed rules that regulate governance of the database, data provision, types of
data availability regimes, data requests and terms of use, authorships and relationships with other
databases. The database offers an extensive overview about studies on the local, regional and SE
European levels including information about flora, vegetation and habitats.

baakanckara 0a3za JAaHHU 32 PACTUTECJIHOCTTA. HCTOPHYECKA 060CHOBK3, CBBPEMCHHO
CbCTOAHUE U 6'[;[[6].[11/[ NMEPCINEKTUBHU.

Pe3iome

bankanckara ©0a3a gamnum 3a  pacrutendmocrtra (BVD; GIVD ID:  EU-00-019;
ttp://www.givd.info/ID/EU-00-019) e perronaita 6a3a 1aHHH, ChCTaBeHa OT (DPUTOLECHOIOTHYHH
OMHCaHUs OT Pa3IMYHU BEreTAllMOHHU THUIIOBE OT IIECT CTpaHW Ha bamkaHCKHsI MOIYyOCTPOB
(Anbanus, bocua u Xepuerosuna, bearapus, KocoBo, Uepna ropa u Cepobust). B momenTa 151
cpabpka 9580 ommcanus u moseueto oT Tax (78 %) umar reo-pedepennun. bazara nannu
BKJIIOUBA IMTUTAIM3UPAHU ONIUCAHUSOT uTeparypata (79 %) u HenyonukyBanu 1aHHu (21 %). B
HAcToOfAIl[aTa CTaTHsl € TMpeACTaBeHa oOmnucaTellHa CTAaTUCTHKAa OTHOCHO aTpuOyTHBHATA
uHpopManus 3a onucanusATa. Pa3zpaboTeHH ca mpaBmiia, KOMTO PETYIHpaT YIPaBICHUETO Ha
0azaTa IaHHU, IPEACTABSIHETO Ha IaHHU, TUIIOBE HAa PEXKUMH 32 JIOCTHIIHOCT Ha JaHHUTE, UCKaHE
Ha JJAHHM U TIPaBHUJIA 32 U3IIO0JI3BAHETO UM, aBTOPCKH TpaBa U Bpb3Ka ¢ Ipyru 06a3u nanHu. basara
JaHHW Tpejjara MamabeH mperies BbPXY H3CIEABAHHUATA Ha JIOKATHO, PErMOHANIHO U
IOTOM3TOYHOEBPOIIEHCKO HHUBO, BKIIOYUTETHO HH(popMamus 3a ¢uoparta, pacTHUTETHOCTTa H
MECTOOOUTAHUSATA.

14. Markov G., Zhelev P., Ben Slimen H., Suchentrunk F., 2016. Population genetic data
pertinent to the conservation of Bulgarian chamois (Rupicapra rupicapra balcanica).
Conservation genetics, 17: 155-164.

Summary

In Bulgaria, chamois (Rupicapra rupicapra balcanica) are protected by law and it has been
recommended to assess their genetic diversity, level of inbreeding, and extent of introgression by
Alpine chamois (R. r. rupicapra) that were released in the last century in the Rhodope Mountains.
Chamois (n = 81) collected between 2009 and 2013 at the “‘Izvora State Hunting Reserve’” (ISHR,
western Rhodopes, a major source for chamois translocations in Bulgaria; census size: 200-250)
were screened for allelic variability at 12 microsatellite loci and compared to chamois (R. r.



rupicapra, n = 135) fromsix populations in the Austrian Alps. Indices of genetic variability were
significantly lower for the ISHR population than for the Austrian populations. A significant
bottleneck signal was observed for the ISHR population, but no distinct inbreeding signal due to
non-random mating. F-statistics, absolute genetic distances, Bayesian STRUCTURE and
assignment analyses, and a factorial correspondence analysis concordantly indicated distinct
differentiation between the ISHR and Austrian chamois. STRUCTURE identified some few ISHR
chamois as possibly introgressed by Alpine chamois. ONeSAMP revealed effective population
size estimates of Ne & 50 for the ISHR population. A reduction of shooting quotas, a reinforcement
of poaching control, and exchanging chamois with other Bulgarian populations should increase its
Ne to prevent further loss of genetic variability. Screening for introgression should be extended to
other Bulgarian populations, particularly to areas where Alpine chamois were released in the past;
and it should accompany all translocations, to prevent possible dissemination of introgressed
chamois.

HOIIyJIaHI/IOHHO-FEHeTI/I‘lHI/I JAHHHU OT 3HAYCHHEC 3a OIIa3BAHETO Ha 61>J1rapc1caTa AuBa KO3a
(Rupicapra rupicapra balcanica)

Pe3ome

B brearapus musata xo3a (Rupicapra rupicapra balcanica) e 3ammres BUa v € IPEnopbYUTETHO
na ObJe OLIEHEHO HMBOTO Ha I€HETHYHO pa3zHooOpas3ue, CTeNeH Ha WHOPUAMHT W HaJIWMdue Ha
UHTpOrpecus ¢ annuiickure quBu ko3u (R. r. rupicapra) kourto ca Ok pa3ceseHu Ipe3 MHHATHS
Bek B Pomornure. M3cnenBanu ca 6mio 81 nuBu ko3u, nooutu mexay 2009 u 2013 r. B JIJIC M3Bopa
(ISHR), 3anaguu Pomomnu, BaskeH H3TOYHM 3a TPAHCIOKALMK HA UBa Ko3a B bbirapusi, ¢ pasmep
Ha nonynarmsara 200-250 unauBuaa). M3ciaensano e ajgeaHoTo BapupaHe B 12 MUKPOCATEIUTHU
JIOKYyCa U € C CPaBHEHO C TOBA OT IIeCT momyanuu ot ABctpuiickute Ammu (R. r. rupicapra, n =
135). IlokazaTenuTe Ha TE€HETHMYHOTO pa3HooOpasue B ISHR ca 3HauMTeNHO MO-HHUCKH B
CpaBBHEHHE C TE3H B aBCTPUICKUTE MOMYJIAIMK. ¥ CTAHOBEH € CUTHAJI 32 3HAUYUTEITHO HaMaJIsIBaHe
Ha YHCIeHOCTTa B MuHAOTO (T.Hap. bottleneck effect), Ho He e ycTaHOBeH 3HAa4MM CHTHAN 3a
HOpUAMHI TOpajau HeclydyailHO KpbCTOCBaHe. PasnmnuyHure Meronum M mokasartenu, karto F-
CTaTUCTHKA, a0CONIOTHM TeHeTHuHW auctannuu, beiicoata STRUCTURE, dakropausT
KOPECTIOHICHTEH aHaJIM3 U JIp. ITOKa3BaT 3HaunMa audepeniuanus mexay ISHR u aBecrpuiickure
muBu ko3u. STRUCTURE ycranoBu Manko Ha Opoit nuBm ko3u ot ISHR, 3a kouto mma
BEPOSITHOCT Jla ca pe3ysiTaT OT UHTporpecus ¢ aianuickute 1uBu ko3u. Codpryeprr ONeSAMP
MoKa3Ba, 4e ePeKTUBHUAT pasmep Ha momynanusra (Ne) 3a ISHR e okomo 50. 3a ga ce
IpeJoTBpaTu ObJela 3aryda Ha TeHeTUYHO pa3HooOpa3ue ciieBa Jia ce Mpenopbya HaMalsBaHe
Ha KBOTUTE 32 OTCTPEII, 3aCHJIBaHE Ha KOHTPOJIA BEPXY OpaKOHHMEPCTBOTO U OOMEH Ha JTUBH KO3H
C Apyru momynanuu ot bearapus, ¢ nen yBennmyaBaHe €(EKTHBHHUS pa3Mep Ha TOMYNAIMsTa.
W3cnenBaHeTo 3a MHTPOTpECHs CleABa Ja CE€ PA3MUPH W A0 OPYTH OBJITAPCKH MOITYJIAIHH,
0co0eHO B pallOHHMTE, B KOUTO B MHUHAJIOTO € OCBHILIECTBEHO pa3CelBaHE M TaKOBa M3CIIE/IBaHE
TpsiOBa /1a CHITBTCTBA BCUYKH TPAHCIIOKAIIHH, 32 JIa CE IPEJOTBPATH OBACIIOTO Pa3NpOCTPAHEHUE
Ha UHTPOTPECUBHHU JAUBU KO3H.



15. Bagnoli F., Tsuda Y., Fineschi S., Bruschi P., Magri D., Zhelev P., Paule L., Simeone
M.C., Gonzélez-Martinez S.C., Vendramin G.G., 2016. Combining molecular and
fossil data to infer demographic history of Quercus cerris: insights on European
eastern glacial refugia. Journal of Biogeography, 43(4): 679-690.

Summary

Phylogeographical studies of Eastern Mediterranean species are rare. We aim to fill a gap in the
current understanding of the role of Eastern Mediterranean glacial refugia, and their connections
with other refugia across Europe. To this end, we studied the genetic diversity distribution and
genetic structure of the modern population of Quercus cerris in relation to its Quaternary
demographic history and to more ancient events. Location Mediterranean Basin; Italian, Balkan,
Anatolian peninsulas. A total of 192 populations were genotyped with six polymorphic chloroplast
microsatellites, and the genetic diversity and differentiation of the populations were evaluated. The
geographical structure of genetic variation was analysed with a Bayesian clustering method using
baps 5.2. The demographic history of Q. cerris was explored by an approximate Bayesian
computation procedure using diyabc 2.0. To reconstruct the past distribution of Q. cerris, we also
considered the chronology and geographical distribution of fossil records.

Thirty-five haplotypes were found, three of which (together) were found in 71.82% of individuals.
Bayesian analysis resulted in three genetically and geographically distinct clusters: a Western
group, a Central group, and an Eastern group. The approximate Bayesian computation analysis,
together with fossil data, showed a possible bottleneck leading to the divergence of the Eastern
and Central populations in the Early Pleistocene (Gelasian). The split into two groups of
populations in the Italian and Balkan Peninsulas, respectively, was probably caused by a marked
population contraction during a glacial phase of the Middle Pleistocene.

This study provides information on the potential role of Eastern Europe and the Near East as
refugia and as a source for ancient westward range expansions in the Mediterranean region. Our
study covers a remarkable gap in European oak phylogeography, showing a putative eastern origin
of Q. cerris and the presence of large amounts of genetic diversity in this region.

Kom0uHupaHe Ha MOJIeKYJISIDHU M (POCHJIHH JaHHH 32 YCTAHOBSIBaHe Ha JeMorpadckara
ucropusi Ha QUErcus Cerris: ycTaHOBsSIBAaHe HA M3TOYHUTE €BPONEHCKH TJIAIUATHH

pepyruymu.

Pesrome

®dunoreorpad)cKUTe U3CIEABAHUS HA W3TOYHOCPEIM3EMHOMOPCKUTE BHJIOBE Ca CPaBHUTEITHO
peaxku. HacTosimoro npoyyBaHe € MpOBEJIEHO C LI J1a C€ 3aIllbJIHU Mpa3uHaTa B CbBPEMEHHOTO
pazbupane Ha poisita Ha 3TouHoTo CpeanzeMHOMOpPHE KaTo JISTHUKOBO YOEKHUIIE M HETOBUTE
BPB3KH C JApPYruTe JeAHuKoBH yOexuima B EBpoma. M3cnmeaBaHo € pasmpeneneHueTo Ha
TEHETHYHOTO Pa3HOOOpa3re W reHeTHYHATa CTPYKTypa Ha momysanuute Ha QUErcus Cerris, BbB
BpB3Ka C HETOBaTa KBaTepHEpHa JeMorpadcka UCTOPHS 10 TTO-CKOPOIITHHU chOuTus. V3cnenpanu
ca 192 momynamuu ot Cpenn3eMHOMOPCKHS OaceiH: MOJyoCTpOBH ANEHWHCKH, bankaHcku, u
Mana Aszus. ['eHeTHuHOTO pasHOOOpaszuwe W AudepeHnuralus ca olleHeHH Ha 0a3ara Ha mIecT



MOMUMOP(PHMA  XJIOPOILIACTHM ~ MUKPOCATeIMTHU JIOKycH. leorpadckara cTpykrypa Ha
reHeTUYHATa M3MEHYMBOCT € aHAIM3MpaHa ¢ KJIaCTepHU Metoau 1o beiic, ¢ usnomn3sane Ha baps
5.2. Jlemorpadckara ucropust Ha Q. CErris e usciaensana ¢ npuOIM3UTENHO belicoBo n3umciaeHue
¢ usnoi3Bane Ha coryepa divabc 2.0. 3a pekoHCTpyHpaHe Ha MUHAJIOTO pa3npocTpaHeHue Ha Q.
Cerris ca pasrieaHu XpOHOJIOTUH U reorpadcko pasnpocTpaHeHue Ha (POCHITHN HAXOIKH.
VYcraHOBEHH ca TpujeceT W IeT XaluloTHIa, TpU OT KOWTO ca ycTtaHOBeHH B 71.82 % ot
WHIUBUANTE. AHAIH3BT MMOKa3a, ue ce 000co0sBaT Tpu reorpadcku 06ocoOeHu rpymnu: 3anaaHa,
Hentpanna u M3touna. AHanu3bT, 3aAHO C (OCUIHUTE JAaHHH, CBUACTEICTBA 33 BBH3MOXKHO
JpacTHYHO HaMaysBaHe Ha yucieHocTTa (bottleneck), moseno mo auBeprenius Ha M3rounute u
LlenTpamHuTe MoMynaluy Npe3 paHHUS TUIeHCTOIeH. Pa3nensHero Ha 1Be TPYyNU Ha MOMYJIalluuTe
ot Utanus u bankaHCKus TOyOCTPOB BEPOSTHO € MPUIMHEHO OT KOHTPAKIUS HA TIOMYJAUsATa
10 BpeMe Ha JIeAHUKOBUS nepuo]i Ha CpelHus IIeHCTOIICH.

WscnenBanero npencraBs nHGOpMAIHS 3a MOTeHIHATHATa posst Ha M3rouna EBporna u bimskus
M3TOK KaTto pedyruyMu M M3TOYHUK Ha JPEBHO pa3lIMpEeHHE Ha apeayia B 3amajHa M0COoKa B
CpenuzeMHOMOpCKUs peruoH. HacTosmoro u3cneaBane nmokpusa 3a0enexuTeHa Mpa3HuHa BbB
¢burnoreorpadusTa Ha eBporneicKkuTe AH00BE, YKa3BalKu 3a MpernojaraeéM U3TOUYeH MPOU3X0/l Ha
Q. cerris u HaTM4Ke Ha BUCOKO T'€HETHYHO Pa3HOOOpa3ue B TO3H PETHOH.

16. Brousseau L., Postolache D., Lascoux M., Drouzas A.D., Kéllman T., Leonarduzzi C.,
Liepelt S., Piotti A., Popescu F., Roschanski A.M., Zhelev P., Fady B., Vendramin
G.G., 2016. Local adaptation in European firs assessed through extensive sampling
across altitudinal gradients in southern Europe. PLoS ONE, 11(7): e0158216.

Summary

Local adaptation is a key driver of phenotypic and genetic divergence at loci responsible for
adaptive traits variations in forest tree populations. Its experimental assessment requires rigorous
sampling strategies such as those involving population pairs replicated across broad spatial scales.
A hierarchical Bayesian model of selection (HBM) that explicitly considers both the replication of
the environmental contrast and the hierarchical genetic structure among replicated study sites is
introduced. Its power was assessed through simulations and compared to classical ‘within-site’
approaches (FDIST, BAYESCAN) and a simplified, within-site, version of the model introduced
here (SBM).

HBM demonstrates that hierarchical approaches are very powerful to detect replicated patterns of
adaptive divergence with low false-discovery (FDR) and false-non-discovery (FNR) rates
compared to the analysis of different sites separately through within-site approaches. The
hypothesis of local adaptation to altitude was further addressed by analyzing replicated Abies alba
population pairs (low and high elevations) across the species’ southern distribution range, where
the effects of climatic selection are expected to be the strongest. For comparison, a single
population pair from the closely related species A. cephalonica was also analyzed. The hierarchical
model did not detect any pattern of adaptive divergence to altitude replicated in the different study
sites. Instead, idiosyncratic patterns of local adaptation among sites were detected by within-site
approaches.



Hierarchical approaches may miss idiosyncratic patterns of adaptation among sites, and we
strongly recommend the use of both hierarchical (multi-site) and classical (within-site) approaches
when addressing the question of adaptation across broad spatial scales.

JlokasHa aganTanusi Ha eBpONeiCKUTE €U, YCTAHOBEHA Ype3 NIUPOKOMAIIAOHO H3CJIeIBAHe
npu BucouynHeH raaueHt B I0:xuna EBpona

Pe3rome

JlokanHara ajantanus € BakeH GakTop Ha (EHOTUIIHATA U TEHETUYHA JUBEPTECHIHS B IOKYCHUTE,
OTrOBOPHU 332 MI3MCHUMBOCTTA HA aIaITHBHUTE MTPU3HALIU B TIOIYJIAIIMATE HA TBPBECHUTE BHJIOBE.
ExcniepuMeHTaNHUAT aHAIN3 Ha JIOKAJTHATA aJIaTalis N3MCKBa TOYHU CTPATEruu 3a ChOUpaHe Ha
MaTepall 3a aHaJIHu3 OT JIBOMKH MOMYJIAIlUH, TOBTOPEHU B 00XBaTa Ha TOJIEMH TEPUTOPHH.
BoBenen e i#epapxuuen beiicoB momen Ha cenekuus (HBM), koiito B3ema mnpeasuj
€IHOBPEMEHHO TIOBTOPEHHUETO HA CKOJIOTHYHHS KOHTPACT U HepapXUYHATa FTCHETUYHA CTPYKTYpa
MEX]y MOBTOPEHUTE (PEIUIMIIUpPAaHN) pEerOHM Ha m3cienBaHe. Cuimara Ha MoJena € MU3IUTaHa
Yype3 CUMYJIAlMU U Ype3 CPaBHEHHE C KIIACHUYCSCKH MOIXOIH ,,B pamMkute Ha msctoto™ (FDIST,
BAYESCAN) u onpocteHa Bepcusi Ha BbBeieHHsI TyK Mozien (SBM).

HBM nemoHcTpupa, 4e iepapXWMYHUTE MOAXOMU Ca MHOTO MOIIHH TPU ONPEACISHETO Ha
MOBTApSIIUTE C€ OCOOCHOCTH Ha aJalTHBHA AUBEPTECHINS C HUCKU CTOMHOCTH Ha BEPOSATHOCTHUTE
3a Tpellka, B CpaBHEHHE C aHAJM3a MOOTACITHO HA Pa3iIMYHU MECTOOOMTaHMs. XHIOTe3ara 3a
JIOKaJTHA aJanTanusi KbM HaJMOpCKaTa BHUCOYHMHA II0-HATAaThK € M3MHMTAaHA 4Ype3 aHaju3 Ha
MOBTOPEHH PH Pa3IMYHHU YCIOBHUS JBOMKH momyianuu Ha Abies alba (mpu masnka u rojsiMa H.B.).
AHaMM3BT € IPOBE/ICH B FO)KHATA YacT Ha apealia Ha BUJa, KBJIETO CE 0YaKBa BIMSHUETO HA 0TOOpa
B pe3yiTaT Ha NMPOMEHHUTE B KJIMMaTa Jia € Hal-CHJIHO. 3a CpaBHCHHE ¢ M30paHa eIHa JIBOMKa
nonynauuu ot 6iau3ek B, A. cephalonica. MepapXuunmsr mojen He yCTAHOBM HUMKAKBHU
0COOCHOCTH Ha aJanTHBHA JWBEPIeHIMS KbM HAJMOpCKaTa BUCOYMHA, MOBTOPEH HA MHOTO
M3CIeBaHN MecTa. BMecTo TOBa, CBPBXYYBCTBHTEIH OCOOEHOCTH Ha JIOKAJIHATA aJarlTallvst
MEXy OTJEIHUTE OOEKTH € YCTAHOBEHA C MOJIX0J] B PAMKHUTE HAa MECTOOOUTAHHUETO.

17. Postolache D., Popescu F., Paule L., Ballian D., Zhelev P., Farcas S., Paule J., Badea O.,
2017. Unique postglacial evolution of the hornbeam (Carpinus betulus L.) in the
Carpathians and the Balkan Peninsula revealed by chloroplast DNA. Science of the
Total Environment, 599-600: 1493-1502.

Summary

The Balkan Peninsula is one of the largest and most important European glacial refugia. However,
the evolutionary history and phylogeographic pattern of temperate tree species that survived in the
Balkans glacial refugia and their contribution to the genetic structure of the current population in
the Carpathian Mountains remains poorly understood.

Using polymerase chain reaction - restriction fragment length polymorphism (PCR-RFLP), and
extensive population sampling, we explored the phylogeographic pattern of Carpinus betulus in
both the Balkan Peninsula and the Carpathian region. We aimed to determine the locations of
potential glacial refugia, in order to delineate postglacial colonization routes, and also to test if
northern cryptic refugia had persisted during the Last Glacial Maximum (LGM).



Our results provide strong support for the existence of multiple refugia similar to the ‘refugia-
within-refugia’ scenario, which would suggest that Carpinus betulus has experienced a complex
evolutionary history.

YHHUKAJIHA CJIe[JIeTHUKOBA eBOJIIONNs Ha odmkHoBeHusi radowbp (Carpinus betulus L.) B
Kapnarure u Ha bajkaHckusi MOJyOCTPOB, yCTAHOBEeHA 4pe3 xuoporiacTia JHK.

Pesrome

BajkaHCKHAT MOTYyOCTPOB € €MH OT HA-TOJIEMHUTE U BaKHU €BPOIEHCKY IIIAlUAIHU pePYTHyMH
(memnukoBu yoOexkumia). EBomrormaHata wuctopus u - puioreorpad)cKMTe OCOOCHOCTH Ha
ITbPBECHUTE BHJIOBE, OLIEJENU B OAJKaHCKHUTE TIAlMATHU PeQyruyMH M TEXHUST MPHHOCT 32
reHeTUYHaTa CTPYKTypa Ha ChbBpeMEHHUTE nonynamnuu B KapnaTture, Bce olie ca HeI0CTaThbYHO
u3AcHeHH. B HacTosmiata cTatus ca TPEACTABeHH pE3yATaTUT OT HU3CJIEABaHE Ha
dunoreorpadckute ocodenoctu Ha Carpinus betulus na BankaHCKust OJTyOCTPOB M B perHOHA HA
Kapnature. 3non3Ban € MeTo Ha aHaW3 Ha MOJIMMOPPU3IBM Ha JBIDKHHA HA PECTPUKLIMOHHU
¢parmentn (RFLP) ma JIHK. Ileara Ha wH3ciaenBaHeTO € Ja c€ IOPEAEIIT MecTara Ha
MOTEHIMATHUTE TIAlUATHA peyruyMH, 3a Ia e MPOCIEAST NOCTIIAIMATHATE KOJOHU3AIOHHH
II'BTHINA, a CHIIO Ja Ce MPOBEPH Al MO-CEBEPHU CKPUTH PePYruyMu ca MpOCHIIECTBYBAIU IO
BpeMe Ha MociieIHus JieAHUKOB MakcuMyM (LGM). Peynratute moTBbpkKIaBatT ChIECTBYBAHETO
Ha MHOXECTBO pedyruymu, B ChOTBETCTBHUE C XUIIOTe3aTa ,,pePyruyMu B peyruyMmure, KoeTo
JIEMOHCTPHPA MHOTO CJIOXKHATa €BOJIIOIIMOHHA HcTopus Ha Carpinus betulus.

18. Zhelev P., Evtimov 1., 2017. Diameter growth and survival of local half-sib families of
Scots Pine (Pinus sylvestris L.) in Yundola, Bulgaria. Genetika (Belgrade), 49(3): 819-
829.

Summary

The paper presents results of a study on a progeny test in Yundola established in 1966 and
comprising 26 local plus trees of Scots Pine. Diameters at breast height (DBH) were measured in
1996 and 2012. There were substantial differences among the performance of half-sib families
regarding the diameter growth. The best performing families 30 and 46 years after planting were
the same, but there were statistically significant changes in the rank of the families as a whole.
Mean survival rate was 91% at the age of 30 and 79% at the age of 46, which is relatively high.
Individual heritability increased from 0.2 to 0.5-0.6 from the age 30 to 46 and additive genetic
coefficient of variation was 5.2% at the age of 30 and 10.1% at the age of 46. Heritabilities and
estimated response to selection were within the range of the results reported in other studies on
Scots Pine. The main inferences of the study are that individual selection could be a promising
tool for genetic improvement of Scots Pine in the region, and genetic parameters could change
over time even after 30 years of age.

Pacresk mo AMaMeThp M OLEJIAEMOCT HA MECTHH MOJIyCHOOBH moToMcTBa oT 05171 60p (Pinus
sylvestris L.) or FOnmoaa, brarapus



Pe3rome

CratusiTta npencraBs pe3yJiTaTd OT U3CJI€IBaHE Ha IOTOMCTBEH onuT B FOH01a, Ch3aaieH Ipe3
1966 r. u chcTosiI ce OT 26 MECTHU IUIIOCOBU AbpBETa OT Osu1 Oop. J{mamerpure Ha rpbaHa
BucounHa (DBH) ca u3mepenu npe3 1996 u 2012 r. OT4eTeHU ca 3HAYUTEITHH PA3IHKH MEXITY
pa3IMYHUTE MOJYyCHOOBH MOTOMCTBA MO OTHOLICHHE Ha pacTexka mo auamerbp. Hail-mobpute
noroMctBa 30 m 46 roguHU ciex 3acaxJaHETO ca ChIUIUTE, HO Ca YCTAHOBEHU 3HAUMUTEIHU
IIPOMEHU B paHra Ha MoJaycuOoBHUTE NOTOMCTBA. CPeIHUAT MPOIIEHT Ha OIIENIIEMOCT CPABHUTEITHO
BUCOK — 91 % mnpu 30-rogumua BB3pacT u 79 % mnpu 46-rogumna. WunusBuayanHara
Hacnensgemoct HapactBa oT 0.2 mo 0.5-0.6 or 30 go 46 roauHH, a AAUTHUBHUAT TC€HETUYEH
BapuanuoneH koedunument e 5.2 % um 10.1 % mnpu nBere BB3pactu. Hacnensemocrra u
npenBujieHaTa €peKTUBHOCT Ha O0TOOpa (FeHeTHYHaTa Moj3a) ChbOTBETCTBAT HAa CTOMHOCTHTE,
ChOOIIaBaHU 3a IPYTU H3cieABaHus Ha Oenust 60p. OCHOBHHUTE M3BOIM OT M3CIIEABAHETO Ca, 4e
WHIUBUAYAIHUAT OTOOP MOXke Aa ObJe o0elaBail HHCTPYMEHT B TeHETUYHOTO MOI00psIBaHe Ha
Oemust 60p B pEeruoHa, a ChIO, Ye TEHETUYHHUTE MapaMEeTPH MOTaT Jia Ce IMPOMEHST C TeUeHUE Ha
BpeMeTo, nopu cien 30-roauiiHa Bb3pacT.

19. Aneva |., Zhelev P., Topchieva M., 2018. Evaluation of natural habitats in Western
Balkan range and in Pazardzhik-Plovdiv region in relation to sustainable agriculture.
Acta Zoologica Bulgarica, Supplementum 11: 169-172.

Summary

The paper presents results of a comparative study on the habitat diversity and its relationships with
agriculture in two regions of Bulgaria — Western Balkan range and the Pazardzhik-Plovdiv region.
Substantial part of the land in the two regions is within the protected NATURA 2000 zones.
Therefore, both regions offer opportunities for development of sustainable agriculture combined
with biodiversity conservation. Total 37 natural habitats of European significance (Council
Directive 92/43/EEC) were identified in Western Balkan range and 14 habitats were recorded in
Pazardzhik-Plovdiv region. All habitats were evaluated regarding the current and possible
agricultural land use.

Onenka Ha NIPUPOAHHUTE MeCTOOOUTAHUSA B paiioHa Ha 3anagHa Crapa IUIaHWHA U B palioHa
ILinoBaus-I1azapaKuk BbB BPb3Ka ¢ yCTOHYHUBOTO CEJICKO CTONMAHCTBO

Pe3rome

CraTusTa npeacTaBs pe3yaTaTd OT CPABHUTEIHO U3CJIE/IBaHE HA pa3HOOOPa3HeTo Ha IPUPOTHUTE
MecTOoOOUTaHUs (XaOuTaTUTE) M Bpb3KaTa My ChC CEJICKOTO CTOMAHCTBO B JBa pEruoHa Ha
bearapus — 3ananna Crapa ruiaHnHa U paiionute Ha [lnosnus u [la3apxuk. 3HaunTeNHA 4acT
OT TEpUTOpHATA B JBaTa pailoHa Ha M3cieaBaHe nomnaaa B 3amurTeHu 30HM 1o HATYPA 2000.
Ilopagu TOBa, ABaTa pernoHa IpeiaraT Bb3MOKHOCTH 3a pPa3BUTHE HA YCTOMYMBO CEJICKO
CTOMAHCTBO, KOMOMHHMpPAHO C Ola3BaHe Ha OMOJOTMYHOTO pazHooOpazme. B 3amamna Crapa
IUIAaHWHA ca YCTAaHOBEHH 0Omo 37 ecTeCTBEHH MeCTOOOMTaHHsI OT €BpoIleiicka 3HAaYMMOCT
(cprimacHo aupektuna 92/43 na EK), a B paitona Ha [1nosnus-Ilazapmxuk — 14 MectooOuTaHMS.



Bcuuku mectooOuTaHus ca OLCHCHHU II0 OTHOIICHHEC Ha HACTOAIIOTO H 6I>I[GH.IO II0JI3BAHC Ha
3CMATA.

20. Aneva l., Zhelev P., Stoyanov S., 2018. Alien species as a part of plant composition in the
periphery of agricultural fields. Acta Zoologica Bulgarica, Supplementum 11: 173-
176.

Summary

An extensive survey of plant species in the field borders between the crop land and adjacent
territories was conducted in representative agricultural areas in Bulgaria. All insect-pollinated
plant species, irrespective of their phase of development were recorded. There were totally 4597
records of 374 plant species in 272 experimental plots. Totally 24 adventive species were recorded
in 64% of all experimental plots. Four arboreal invasive plants belong to the category of most
dangerous invasive alien species, threatening the European biodiversity. The results indicate that
alien species in the agricultural land and its peripheral parts, including field borders, still represent
relatively small percent of the species composition, but could be a threat in specific environmental
conditions.

I’Iy)KJIOCieMHHTe BH/I0OBE€ KaTO 4aCT OT paCcTCHUATa B nepnq)epmlTe Ha 3¢MEACJICKUTE IIJIOIIU

Pe3ome

[IpoBeneHo € mUpOKOMAIIa0HO H3CIIEBAHE HA PACTUTEIHUTE BUJOBE B TPAHUIIUTE MEXKIY
3eME/ICNICKM KYATYypu (BKJ. CHHOPH) M 3a00WKalAIlaTa TM TEPUTOPHUS B MPEACTaABUTEIHHU
CEJICKOCTONIAHCKM paiioHu Ha bbarapus. OTueTeHM ca BCHYKM HACEKOMOOIIpAUIBallUd Ce
pacTUTEIHHU BUI0BE, HE3aBUCUMO OT (pa3aTta Ha pa3puTHeTo UM. HanpaBenu ca o0mo 4597 oTuera
Ha 374 pacTuTenHu BuAa B 272 OTUETHU IJIOIIM. Y CTAaHOBEHHU ca 24 aBEeHTUBHHU BUAA B 64 % oT
BCHUYKM OTUETHU IUIONIM. YeTupu AbpBECHH BHUIA TPHUHAIEKAT KbM KaTeropusra Ha Hai-
OMAaCHUTE WHBAa3MBHHU YY)XJI03€MHHU BHJOBE, 3acTpallaBalldl €BpOINEHCKOTO OuopasHooOpasue.
Pesynratute mokasBar, 4e UYyXKIO3EMHUTE BHUJOBE B 3E€MEIJICKUTE TEPUTOPHUU U TEXHUTE
nepudepHr 4YacTH, BKJI. U TPAHUIIUTE, BCE OIIE MPEACTABISBAT CPABHUTEIHO Mallka 4acT OT
BHJIOBUSI ChCTaB, HO MOTAT Jia ObJIaT 3ariaxa npu CieluPpUIHN €KOJIOTHYHU YCIOBHSL.

21. Tsvetanov N., Dountchev A., Panayotov M., Zhelev P., Bebi P., Yurukov S., 2018. Short-
and long-term natural regeneration after windthrow disturbances in Norway spruce
forests in Bulgaria. ©iForest, 11: 675-684.

Summary

Norway spruce forests are among the forests most affected by natural disturbances in Europe. One
of the key aspects is the regeneration of the disturbed areas, which is decisive for later forest
development. We studied the natural regeneration after two windthrows that occurred 30 (1983)
and 50 years ago (1962) in an old-growth forest over 150-year-old in the Parangalitsa Reserve and
a recent windthrow (2001) in a 130-year-old single cohort forest in the Bistrishko branishte
Reserve in Bulgaria. We set up study plots along transects, counted regeneration and substrates,



and analyzed age using tree rings. Post-disturbance regeneration made up 62-81% of all recorded
trees and was more important than advance regeneration, but it strongly differed among the
windthrows. Our data indicated two discrete peaks of post-disturbance regeneration. The first peak
started immediately after the windthrows and was dominated by Norway spruce and rowan, while
the second one started about 30 years later and was dominated by spruce. Pioneers such as Populus
tremula, Salix caprea and Pinus sylvestris were less prominent than expected, contributing up to
21% of the total regeneration. Despite the fact that the highest density of initial regeneration was
found on mounds from uprooted trees, the largest total number in the three studied areas was on
intact forest floor, which hosted between 69 and 80% of all regeneration. The importance of coarse
woody debris rose significantly two to three decades after the disturbances and was particularly
important for the secondary regeneration, which consisted of Picea abies and Abies alba.

KpaTtkocpo4Ho ¥ IBJITOCPOYHO €CTeCTBEHO Bh30OHOBSAIBAHE CJieJ] NPUPOJIHH HAPYILIEHUS OT
BETPOBAJ B rOPUTE OT 00MKHOBEH cMbPY B bhirapus.

Pe3iome

I'opute 0T OOMKHOBEH CMBPY ca U3MEXKy Hal-3acATaHUTE OT MPUPOJHHU HapylieHus B EBpoma.
EnwH OoT KIFOYOBUTE aCleKTH € Bh30OHOBSIBAHETO HA HAPYIICHUTE PAHOHH, KOWTO € OMPE SIS
3a MO-KbCHOTO pa3BUTUE Ha ropara. M3cienBaHo € ecTECTBEHOTO BH30OHOBSIBAHE Cliel JBa
BeTpoBaia, cnyuniu ce npeau 30 (1982) u npeau 50 (1962) roqunu B cTtapa ropa B peseppara
nIlapanramuna™ u ciex ckopomieH BerpoBai (ot 2001 r.) B 130-rogumiHa cMbpUOBa ropa B
pesepsar ,,buctpumko Opanumie” Ha Buroma. 3anoxeHu ca mpoOHH IUIOUIM MO TPAHCEKTH,
OTYETEHO € Bb30OHOBSBAHETO U CyOCTpAaTUTE, BHPXY KOUTO BH3HUKBA U € aHAIM3HPaHa Bb3pacTTa
9pe3 OTYUTAHE TOAMIIHYU IPHCTCHU. BE300HOBSIBAHETO CIie IPUPOTHOTO HAPYIIICHHUE ChCTABIISABA
62 10 81 % OT BCHUKM YCTaHOBEHU AbPBETA U € MO-BaXKHO OT MPEIBAPUTEIHOTO BH30OHOBSIBaHE,
HO CBIIECTBYBAT Pa3JIMKH MEXIy BETpOBAINTE. Pe3yNTaTuT MoKas3Bar JBa JUCKPETHHU MUKa Ha
BB300HOBsSIBaHE cJea HapylieHusTa. [IbpBHUAT 3amouBa BeaHara cjiel HapyIIEHHETO U €
JOMHUHHUPAH OT OOWKHOBEH CMBpPY M O(QUKa, JOKATO BTOPUAT € OKoyio 30 roauHu cien
HapyYIICHUETO U € IOMUHUPAH OT OOMKHOBEH cMbpY. [[MOHEpHU BUIOBE KaTO TPEMETINKA, UBA U
Osu1 O0Op MMaT TMO-MaJIKO y4acTHe, OTKOJKOTO C€ O4YakBa, JompuHacsiiku obmo 3a 21 % ot
BB300HOBsIBaHeTO. He3zaBrucnuMo, ue Haii-royisiMa rbCTOTa Ha B30OHOBSIBAHETO € OTUETEHA BBPXY
KOPCHOBHTE TUTOYM HA MOBAJICHUTE AbPBETA, HAW-TOJEMUAT OOII OpOi M B TpUTE U3CJICIBAHUH
paiioHa e yCTaHOBEH BbPXY HETOBpeIeHa TOpcKa MOCTHIIKA, KOATO ChAbpka Mexay 69 u 80 % ot
IISJI0TO BH30OHOBsIBaHE. 3HAUEHUETO HA pasjiaraiia ce MbpTBa JbPBECHHA HAPACTBA 3HAYUTEITHO
20 mo 30 roaMHU cleA HApPYIIEHHETO M € OCOOEHO TOJISIMO 32 BTOPUYHOTO BH30OHOBSBAHE,
CBCTOSIIO CE OT OOMKHOBEH CMBPY M OOMKHOBEHA eJ1a.



22. Aneva l., Zhelev P., 2019. Morphometric studies of Sideritis scardica Grsb. and S. syriaca
L. in their natural populations in Bulgaria. Boletin Latinoamericano y del Caribe de
Plantas Medicinales y Aromaticas, 18(1): 71-80.

Summary

The paper aimed at studying the morphometric variation in eight natural populations of two rare
Sideritis species occurring in Bulgaria. Thirteen measured traits and four ratios were used to reveal
the degree and distribution of variation. Most traits exhibited moderate to high variation and the
most differentiating one was the length of the acumen. Cluster analysis and Principal component
analysis revealed that the two taxa, S. scardica and S. syriaca are well distinguished but the
population Chervenata stena, classified as S. scardica differed significantly from the remaining
ones of the same species. Results of the morphometric study indicate the necessity of further
studies for revealing the taxonomic relationships among the taxa.

Mopdomerpununu usciaeaanus na Sideritis scardica Grsb. u S. syriaca L. B ecrecTBeHuTE HM
nomyJjanuu B brarapus

Pe3ome

[MpencraBeHn ca pe3yaTaTd OT H3CIEABAHETO Ha MOp(OMETpHUYHATA HM3MEHYHMBOCT B OCEM
€CTECTBEHHM TIONYJIAllMY Ha J1Ba peaKu BUaa oT pox Sideritis, cpemaiu ce ectecTBeHo B bbarapust.
3a MpPOyYBAHETO Ca M3IMOJ3BaHH TPHUHAAECET WU3MEPCHU MPU3HAKA W YCTHPH CHOTHOIICHHUS.
[ToBeveTo mnpu3HANM TOKa3BaT CpeAHA JO BHCOKA CTCNEH HA M3MEHYUBOCT, KaTO Haii-
naudepeHIMpanyaT NPU3HaK € JbJDKUHATA Ha BPhXYETO Ha MpUIBeTHHKA (akymeH ). Kimactepaust
aHaJM3 1 aHaJIM3a Ha TJIABHUTE KOMIIOHEHTH ITOKa3Ba, Y€ JBaTa TakcoHa, S. scadica u S. syriaca
ca 1006pe 0b6ocobeHH, HO TomyaiusiTa oT YepBeHara creHa, kiacuduimpana kato S. scadica, ce
OTJINYABaT 3HAYMUTEIIHO OT JPYTUTe TMOMYJNalKu Ha BuAa. Pesynrarute oT MOPHOMETPHYHOTO
U3CNIe/IBaHE TIOKa3BaT HEOXOJMMOCT OT ObJel[M MNPOydYBaHWS 3a YCTAHOBSIBAHE Ha
TAKCOHOMHUYHHUTE BPBH3KH MEXKY TAKCOHUTE.

23. Aneva |., Zhelev P. Kozuharova E., Danova K., Nabavi S.F., Behzad S., 2019. Genus
Sideritis, section Empedoclia in southeastern Europe and Turkey — studies in
ethnopharmacology and recent progress of biological activities. DARU Journal of
Pharmaceutical Sciences, 291 (https://doi.org/10.1007/s40199-019-00261-8)

Summary

Background Over the last two decades there has been a substantial increase of the number of
studies on the species of genus Sideritis. Species of section Empedoclia, occurring in the Eastern
Mediterranean region and in part of Western Asia possess some remarkable characteristics and
are known as valuable medicinal plants used by local people in the traditional medicine and for
herbal tea. The objective of the review is to make a survey on the recent studies on the
ethnopharmacology and biological activity of the species in Southeastern Europe and in Turkey,
which is the center of distribution and their main occurrence.

Main body The review focuses on the ethnopharmacology and biological activities of the
species of interest. The survey revealed that a total of 47 species belonging to section
Empedoclia have been studied either in ethnopharmacological aspect, or in relation to their
biological activities, or both. Most species have been used traditionally by the local people as



herbal tea or for treatment of various health problems, most frequently flu, cold and respiratory
diseases. Sideritis species demonstrate numerous biological activities and are promising for use
in the therapy of many diseases and health disorders. Antioxidant activity was found in 40
species, antimicrobial and antibacterial activity — in 27 species, anti-inflammatory — in 14
species, antifungal — in 8 species, cytotoxic — in 7 species. There were also some other, more
specific biological activities, found in a few species, but considered promising for further studies
and application.

Short conclusion The species of genus Sideritis, section Empedoclia have been used by local
people as herbal tea and in traditional medicine since long time ago. People are taking advantage
of the high species diversity and are aware of their useful properties. Much more information is
available on the biological activities of the target species than on their traditional uses. Most
species demonstrate various biological activities and are of substantial interest for further studies
on their pharmacological properties and their potential for pharmacy and medicine.

Pon Sideritis, ceknms Empedoclia B orousrouna EBpona u B Typuusi — npouBanusi B
006J1aCTTA HA €THO(APMAKOIOTHATA M CHBPEMEHHH MOCTHKEHHSI B OHOJOTHYHHUTE
AKTHBHOCTH

Pe3rome

BnBenenune u o6ocHoBKa [Ipe3 mociiennuTe a8e JECETHIIETHUS MMa ChIIECTBEHO HapacTBaHEe Ha
Opos Ha u3CIenBaHusATa BPXY BHI0BeTe 0T pox Sideritis. Bumosere ot cexiust Empedoclia,
cpemamy ce B paiiona Ha 3tounoto CpenuzeMHOMOpHE U 0TYACTH B 3anagHa A3us
MIPUTEKaBaT HAKOU 3a0€NeKUTETHH 0COOCHOCTH U ca MO3HATH KaTo 1IEHHU JICYeOHU PacTeHuUs,
M3MOJI3BaHU OT MECTHOTO HACEJICHUE B TPAJUIIMOHHATA MEUIIMHA U KaTo OuiikoB yai. [{enra na
HACTOAIIUS 0030p € J]a ce HAIpaBH Iperjie/l Ha CbBPEMEHHUTE U3CIIECBAUS BBPXY
eTHO(apMaKoJIOTUsATa U OMOJIOTUYHATA aKTUBHOCT Ha BujioBeTe B FOTron3Touna EBpomna u B
Typius, KoATO € EeHTHP Ha pa3NpPOCTPAaHEHUE HA BUOBETE OT CEKIMITA HA TO3H PO/I.

OcHoBHa yacT O030pBT € HACOUCH KbM €THO(PAPMaKOJIOTUATa U OMOJIOTUYHUTE aKTUBHOCTH Ha
1eneBuTe BUoBe. PesynraTure nmokassar, ye o01o 47 Bujia, NpUHAIEKAIIN KbM CEKIINS
Empedoclia ca uscnensanu win B eTHOGpapMaKOIOTHUYCH aCHEeKT, WM BbB BPb3Ka C TEXHUTE
OMOJIOTMYHM aKTUBHOCTH, WU U JiBeTe. [[oBeueTo BUI0E ca M3MOJIBAHH TPAJAUIIMOHHO OT
MECTHHTE XOpa 3a JICUeHHE Ha PA3IIMYHH 3JPaBOCIOBHH NPOOJIEMH, Hali-4eCTO MPOCTY I, TPHIT U
3a00JIsIBaHMsI HAa IMXATEHUTE MbTUINA. BumoBere oT poxa Sideritis 1eMoHCTHPAT MHOMXKECTBO
OMONOTMYHM aKTHBHOCTH U ca 00EIIaBaIliy 3a U3M0JI3BaHE B TEPAIUATAa HA MHOTO 3200 IsIBaHUSL.
AHTHOKCHIAHTHA aKTUBHOCT € ycTaHoBeHa rpu 40 BH/a, aHTUMUKPOOHA M aHTHOAKTEpUaIHA —
npu 27 BUa, IPOTHBOBB3NANNTENHA — IpU 14 Bua, MpoTUBOrb0Ha — npu 8 BUIA U
[UTOTOKCHYHA — TIpH 7 BU/A. [Ipy HAKOJIKO BUIA Ca YCTAHOBEHH CHIIO U HAKOH JPYTH, TIO-
crienupUYHA aKTUBHOCTH, KOUTO CE CMSATAT 0OeIaBaly 3a ObACIIN U3CIIeABAaHHS U
MPUIIOKEHHS.

Kparko 3akmouenune Bugosere ot pox Sideritis, cekuust Empedoclia ca uznonssanu ot
MECTHHTE XOpa KaTo OWJIKOB Yai U B TPaAMIIMOHHATA MEIUIMHA OT/IaBHA. X0paTa Ce BH3I10JI3BaT



OT I'OJIAMOTO BUAOBO pa3H006pa3He 1 Ca HasICHO C MOJIC3HUTE CBOMCTBA Ha BuaoBeTe. Hamuie e
MHOI'O ITOBCYC I/IH(l)OpMaI_II/IH 3a OMOJOrMYHUTE aKTHBHOCTH Ha OCJICBHUTC BUJOBC, OTKOJKOTO 3a
TAXHOTO TpaAUIIHUOHHO U3II0JI3BAHC. IloBedeTo BUAOBE ITOKa3BaT pasjinuHunu OMOJIOTUYHH
AdKTHUBHOCTHU M €Ca OT CbIICCTBCH MHTCPECC 3a 6’B,Z[€H_II/I HU3CICABaHNs Ha (bapMaKOJ'IOl"I/I‘IHI/ITe UM
CBOICTBA U TEXHMS MOTEHIIHAI 32 (bapMaLu/mTa n MCAUIIMHaTa.

2.1.2. Ilyomkanuu B HAYYHH ciucanus ¢ uMnakt panr (9 op.)

24. Zhelev P., Ekberg 1., Eriksson G., Norell L., 2003. Genotype environment interactions
in four full-sib progeny trials of Pinus sylvestris (L.) with varying site indices. Forest
Genetics, 10(2): 93-102.

Summary

The importance of genotypex environment interactions for the breeding strategy of Pinus sylvestris
in southern Sweden was investigated in 144 full-sib families (12 x 12 factorial cross) located at
four test sites with contrasting site conditions and in two different climate zones (range of 1.5
degrees latitude and 205 m altitude). The traits assessed were height at 12 and 16 years in the field,
height increment between 12 and 16 years, and diameter and volume at 16 years in the field.
Performance across sites showed significant site effects for all traits. Also the female x site and
male x site effects were significant for all traits but did not exceed 40 % of the total additive genetic
effects, thus of minor importance compared to the additive effects. Type B genetic correlation
estimates between the same trait at different test sites were moderate to high (range 0.38 to 0.97)
and in most cases significant. Within sites, the female and male effects were significant for all
traits. Estimated female x male variances reached at most 77 % of the estimated total additive
genetic variances. Both age-age genetic correlations and trait-trait genetic correlations were
generally high and significant (p < 0.05) for the time period 12-16 years in the field. The main
implications for breeding are: that genotype x environment interactions are of little importance
suggesting that a single breeding zone should be sufficient for this region; and that the major
genetic effects are additive, so there is no need to consider the non-additive genetic effects in the
current breeding programme.

B3aumojeiicTBHSI FTeHOTHII 10 Cpea HA MBJIHOCHO0BH oToMcTBa Ha Pinus sylvestris (L.) B
YeTHPH eKCIIePUMEHTA ¢ BApMPALIM YCJIOBHS HA cpeaara

Pesrome

N3cnenBano € 3HAYEHUETO HA B3aUMO/IEVCTBUETO TEHOTHII IO CPEJIa 3a CEJIEKIIMOHHATA CTPATEr sl
Ha Pinus sylvestris B IOxna IlIBerus. [Ipoyuenu ca 144 mbaHOCHOOBU MOTOMCTBA (pE3yyTaT OT
¢dakTopuanHo KpbcTocBaHe 12 x 12). O6exTuTe Ha N3CcheABaHe ca YETUPU IOTOMCTBEHH KYITYpH,
Ch3/1aJICHU TIPU KOHTPACTHH YCJIOBHUS B JIB€ KIIMMAaTHYHU 30HU (IUana3oH oT 1.5 rpagyca ceBepHa
mprHa 1 205 M HagMopcka BUco4rHa). M3cneaBaHuTe pU3HAILK ca BUCOUMHA IIPU Bb3pacT 12
u 16 roguHu, 1uamMeTsp 1 00eM NpH Bb3pacT 16 ronunu. PesynraTure nmoka3paTt 3Ha4lMO BIUSHUE



Ha YCJIOBHATa Ha cpelara 3a BCHYKU TPU3HALM. YCTAaHOBEHHW ca 3HAYMMH e(DeKTH OalmHu
WHIUBUAM X Cpella U MallulHU MHAUBUI X cpesia, HO Te He npeBuianat 40 % ot usiara aiuTHBHA
JUCTIEpCHs U TIOpAJU TOBA ca OT MAJIKO 3HaueHHe. [ 'eHeTuuHuTe Kopenanuu tun B, ycranHoBeHn
MEXy €IMH M CHIIU MPU3HAK OT Pa3IUMYHHU yCIOBUs, ca cpeaHu 10 Bucoku (Mexay 0.38 u 0.97)
Y B MOBEUYETO CIIydyad CTaTUCTUUYECKU JOCTOBEPHU. B paMKkuTe Ha OTAETHUTE €KCIEPUMEHTAIHU
IUIOLIH, BJIMSHUETO Ha OAlIMHUTE U MaWYMHHUTE WHIUBUIM Ca 3HAUMMHU 32 BCHUYKH MPHU3HAU.
YcTaHOBEeHHTE AMCIIEPCUH MaldnHa X OamuHa nocturat 77 % OT msuiaTa aJuTUBHA TEHETUYHA
nucnepcusi. ['eHeTHYHHUTE KOpenaluu Bb3PAcT-Bh3pacT M TE3U MEXAY Pa3IMYHUTE MpU3HALU
00110 B3eTo ca BucokH (p < 0.05) 3a mepuozga ot 12 go 16 rogumHa Be3pact. OCHOBHUTE H3BOIU
3a CeJIeKIMsITa ca, Y€ B3aMMOJICHCTBUATA TNEHOTUIl IO CpelJa ca OT MAJKO 3HAaYeHHe, KOETO
II0/ICKa3Ba, Y€ 3a TO3M PETHMOH €]lHA CEJIEKIIMOHHA 30Ha OM Ouia JocTaTbyHa, U Y€ OCHOBHUTE
TreHeTUYHU e(PEeKTH ca aIMTUBHU, TaKa, 4Ye HEaIUTUBHUTE €PEKTH MOrat aa ObJaT npeHedbpernatu
B TEKYILUTE CEJICKIIUOHHU TPOrpamHu.

25. Doncheva N., Gagov V., Zhelev P., 2003. Individual heterozygosity distribution in natural
Scots pine (Pinus sylvestris L.) populations. Genetics and Breeding, 32 (1-2): 61-67.

Summary

Individual heterozygosity distribution was studied in 15 natural populations of Scots pine (Pinus
sylvestris L.) in Bulgaria. The actual distribution was compared to the theoretical distribution,
expected under random mating. No significant deviations were found from the expected values.
Results indicated high level of heterozygosity and almost random mating in the populations. The
inferences drawn could be of use for management of the seed stands and seed orchards of Scots
pine.

Pa3npenesieHne Ha HHIWBUIYAIHATA XeTEPO3UTOTHOCT B €CTECTBEHUTE NMOMYJIANUH HA
oeaus 60p (Pinus sylvestris L.)

Pe3rome

W3crnenBaHo e pasmpeneieHHeTo Ha WHIUBHIyallHaTa XETepPO3UTOTHOCT B 15 ecrecTBeHM
nonyinaiuu Ha 6enust 6op (Pinus sylvestris L.) B bbarapus. JIedCTBUTETHOTO pa3npeeieHue e
CPaBHEHO C TEOPETHYHOTO, OYaKBAHO MPU CBOOOTHO KpbCcTOcBaHe. He ca ycTaHOBEHH 3HAUMMHU
Pa3JIuK OT OYaKBAHUTC CTOMHOCTH. Pe?;y.]'ITaTI/ITC IMOKa3BaT BUCOKA CTCIICH HAa XCTCPOZUTOTHOCT
M TIOYTH CIy4allHO W CBOOOJHO KPBCTOCBAaHE B MOMynanuuTe. HampaBeHWTe M3BOAM MoOraTr Ja
OBbJaT TOJIE3HU TPH CTONAHMCBAHETO HA CEMEMPOW3BOJCTBEHUTE HACAXKICHHS W TPAIUHUA HA
oenus 60p.

26. Tzonev R., Gussev C., Lysenko T., Zhelev P., 2008. The halophytic vegetation in South-
east Bulgaria and along the Black Sea coast. Hacquetia, 7(2): 95-121.

Summary



The paper presents results of a syntaxonomic analysis of the herbaceous phytocoenoses on the salt
steppes, meadows and marshes in Southeastern Bulgaria, and along the Southern Black Sea Coast.
The halophytic vegetation is distributed mostly in the Tundzha Lowland and the large salt lakes
along the Black Sea Coast, where the saline soils occupy large territories. Most syntaxa identified
in the paper are well-known and widespread in Central and Eastern Europe (Salicornietum
prostratae, Suaedetum maritimae, Juncetum maritimae etc.), but there are also some specific
vegetation types, which are presented by endemic associations as Petrosimonio brachiatae-
Puccinellietum convolutae, Bupleuro tenuissimae-Camphorosmetum monspeliacae. The most
widespread one is Diantho pallidiflori-Puccinellietum convolutae. It demonstrates a big variation
in the appearance and the dominant structure of the described phytocoenoses. The comparision of
the Bulgarian halophytic vegetation with other places in Europe shows its similarities with these
vegetation types distributed in the Eastern Mediterranean and Central and Eastern Europe.

XasodurHara pacTureanoct B FOrousrouna borarapusi u mo YepaomopckoTo kpaiiopexue.

Pesrome

CraTtusita TpeacTaBs pe3yiaTaTd OT CHHTAaKCOHOMHUYEH aHAIM3 Ha TPEBHCTUTE (HUTOIICHO3U B
3acojieHuTe crenu, JuBaau u Onara B lOrousrtouna bearapus u mo KOxxHOTO yepHOMOpPCKO
KpaiiOpexxue. XamodurHaTa paCTUTEITHOCT € pa3npocTpaHeHa r1aBHo B TyHIKaHCKATa XbIMUACTA
paBHMHA M B IOJIEMHUTE 3aCOJIEHH e3epa Mo UepHOMOPCKOTO KpailOpexkue, KbJIeTO 3aCOJIECHUTE
II0YBU 3ae€MaT roJIeMH TepuTOpuH. [IoBEUETO CHMHTAKCOHM, YCTAaHOBEHH IIPU IIPOYYBAHETO, Ca
n00pe Mo3HAaTH M LMIMPOKO pasmnpoctpanend B Llentpanua u M3rouna Eepoma (Salicornietum
prostratae, Suaedetum maritimae, Juncetum maritimae u ap.), HO ca YCTAaHOBEHH U HSIKOH
ceun(UYHU THUIOBE PACTUTEIHOCT, KOMTO ca IPEICTaBEHU C EHJEMMYHHUTE acoLUaluu
Petrosimonio brachiatae-Puccinellietum convolutae, Bupleuro tenuissimae-Camphorosmetum
monspeliacae. Haii-mpoko pasnpoctpanena e acouuanusita Diantho pallidiflori-Puccinellietum
convolutae. ToBa moka3Ba royisiMO pa3HOOOpa3ue B MposiBaTa M JOMHHAHTHATAa CTPYKTypa Ha
onucaHute gpurorneHo3u. CpaBHEHHETO Ha ObJrapckara Xajao(puTHa paCTUTETHOCT € IPYTH MeCTa
B EBpona mnoxka3Ba HeilHOTO momoOMe C TEe3W TUIIOBE pacTUTETHOCT B M3TO4YHOTO
cpenusemMHomopue u Llenrpanna u M3rouna Espomna.

27. Zhelev P., Hadzhiyski V., Gagov V., 2010. The reproductive process in a natural stand
and in a seed orchard of Pinus nigra Arn. Genetics and Breeding, 39(1): 93-101.

Summary

The paper presents result of a study on the genetic aspects of the reproductive process in a natural
stand and in a clonal seed orchard of European Black Pine (Pinus nigra Arn.). The outcrossing
rates (multilocus estimate) in the natural population and in a seed orchard were 0.965 and 0.952,
respectively, while average single-locus estimates were slightly lower. Inbreeding coefficient was
positive in both cases, and not significantly different from zero in the seed orchard. The results
showed that the seed orchard crops is characterized by good quality and could be used in the
afforestation practice.



PeHPOL[yKTI/IBHI/IHT nmpouec B €CTECTBEHO HACAYKICHUE U B CEMCIIPOU3BOJACTBCHA I'Pa/iIUHA HA
Pinus nigra Arn.

Pe3iome

Cratusita mpeacTaBsl pe3ylTaTd OT NPOyYBaHE HAa TEHETHYHUTE ACIIEKTH HA PEMPOYKTHUBHUS
MPOIIEC B €CTECTBEHO HACAK/ICHHWE M BEreTaTHBHA CEMEMPOU3BOJICTBEHA TPaJHa Ha YepHUS OOp
(Pinus nigra Arn.). CremeHTa Ha HEPOJCTBEHO KpPBCTOCBaHE (MHOTOJIOKYCHA OIICHKA) B
€CTeCTBeHaTa MOMyJallkusi U B CEMENPOM3BOJCTBEHaTa rpaguHa ca cboTBeTHO 0.965 u 0.952,
JOKaTO €IHOJIOKYCHHTE OILIEHKH Ca Malko Mo-HUCKU. KoehuiueHThT Ha WHOPUAWHT €
MOJIOKUTEJICH W B JIBaTa cilydas, HO B CEMENPOM3BOJACTBEHATa T'PaJWHA CTAaTHCTHYCCKH
HEOTJIMYUM OT HyJa. Pe3ynTaTuTe rnokaspar, ue pekoJitrara OT CEMENPOU3BOACTBEHATA IpaiHa Ce
XapakTepu3npa ¢ 100po KauecTBO U MOXKE J1a ObJIe M3I0JI3BaHa B 3aJIECUTETHATA TIPAKTHKA.

28. Gomory D., Paule L., Krajmerova D., ZHELEV P., 2012. Natural hybridization in the
genus Abies: I. Gene exchange in a suture zone of postglacial migration of Abies alba.
Folia Oecologica, 39 (2): 107-114.

Summary

Patterns of recent migration and gene exchange between different lineages of Silver Fir (Abies
alba Mill.) were studied in the hybrid zone of genetic lineages associated with different glacial
refugia in the Ukrainian Carpathians. Thirty-three silver fir populations from Ukraine, Romania
and Slovakia were analyzed using nuclear microsatellites. Based on diploid genotypes, sampled
individuals were assigned to either western or eastern lineage using Bayesian inference. A
phylogenetic analysis demonstrated the existence of three genetic clusters in the studied area, more
or less structured according to genetic lineage and geography. First-generation migrants were
concentrated close to the boundary between genetic lineages, whereas F1 hybrids showed a more
dispersed distribution. Potential ecological and evolutionary explanations for the observed patterns
were shortly discussed.

EcrecTBenara xubpuauszaumusi B pox Abies: |. T'eHernyeH o0MeH B MpexXoqHATA 30HA HA
ciaeajieHuKoBa murpamus Ha Abies alba.

Pesrome

W3cnenBaHa € CKOpOIIHATa MUTpanUsi U OOMEH Ha T€HM MEXIYy TIEeHeTHYHH JIMHUU Ha
ooukHoBenata ena (Abies alba Mill.) B VYkpaumnckure Kapnartu. IIpoyuBanusita ca
KOHIIGHTPUpPaHU B XHMOpHUIHATA 30HA HA TEHETUYHHM JIMHHUHU, MPOU3XOXNKAALIM OT pa3IUuyHH
JIETHUKOBH YOEXKuIlla. AHaJIU3UPaHU ca TPUJIECET U TPH €JIOBU MOIyJalu oT YKpaiiHa, PymbHus
n CroBakus ¢ IOMOUITA HA AIpeHU MUKpocaTeauTH. Ha ocHoBaTa Ha TUIUIOMAHUTE TEHOTHUIIOBE,



W3CJEBAaHUTE WHAMBUIM ca KIacH(UIMpPAaHU KbM HM3TOYHATA WIM KbM 3alajHaTa TeHETUYHA
IuHUA, ¢ nomomra Ha belicoBa cratuctuka. QDWIOreHETUYHMT aHaIU3 JAEMOHCTpUpa
CBILIECTBYBAHETO HA TPU I'€HETUYHU TPYNH B U3CIEABAHUS PaliOH, CTPYKTYpUPaAHU IIOBEYE WIH
[I0-MAJIKO CIIOpEJl FeHeTHYHaTa JIMHUS U reorpapckure ocoOCHOCTH. MHUIpaHTHTE OT I'bpPBO
MOKOJICHHE Ca KOHUEHTPHpaHHW OJM30 J0 TpaHMIlaTa MEXAYy TeHEeTHMYHHWTE JHMHUH, Jokato F1
XUOpUIUTE TIOKa3BaT IO-paslpbCcHATO pasnpocTpaHeHue. OOChAEHU ca MOTEHUUATHUTE
CKOJIOTUYHU U EBOJIIOLMOHHM OOSICHEHMs 3a HaONI0JaBaHUTE OCOOCHOCTH Ha TIeHeTHYHATa
U3MEHYUBOCT.

29. Aneva |., Zhelev P., Evstatieva L., Dimitrov D., 2013. The ecological and floristic
characteristics of populations of Sideritis scardica Griseb. in Slavyanka Mountain.
Bulgarian Journal of Agricultural Science, 19(2): 211-217.

Summary

Sideritis scardica Griseb. is an endangered species with threatened and extremely vulnerable
populations. The current study provides information about the population state and structure,
vegetation dynamics and the place of the species in habitats in all locations of Slavyanka Mountain.
Three localities of the species are investigated — at the base of the peaks Golyam Tsarev Vrah,
Shabran and Gotsev Vrah. The studied populations of Sideritis scardica in all three localities are
unstable and threatened. A list of diversity of vascular plants is made for each locality. The
taxonomic structure of the flora and the ecological and biological characteristics are defined. Most
of the dominant species (103) are long-lived, clonal perennials and only 9 species are annuals. The
main geographical elements are those with Mediterranean origin or close to it.

Exonornuna u ¢uopucTHYHA XapaKTepUCTHKA Ha momyJjamuurte Ha Sideritis scardica
Griseb. B CiaBsiHKa IUIaHWHA

Pesrome

Sideritis scardica Griseb. E 3actpamen Bujg ¢ ysa3BuMu momynaiuu. Hacromoro wuscieapane
npeacTaBst UHPOPMSAIUS 3a ChCTOSHUETO M CTPYKTypaTra Ha MOMyJalMuTe, AMHAMHKATa Ha
PACTUTCIIHOCTTA WU MACTOTO Ha BHIAA B MNPUPOJHUTC MeCTOOOUTaHUS BBHB BCHYKM 4YacTH Ha
ianuHaTa. M3cneBanu ca Tpu Haxo/uia — B ocHoBaTa Ha ['omsim Ilapes Bpbx, [1labpan u I'otieB
BpbX. M3cneaBanuTe nomynanuu U B TPUTE HaXOUINA ca 3acTpalleHy U HecTabwiHu. Hanpasen
¢ CIIUCHK Ha pa3HOOOpa3MeTO Ha BUCIIUTE PACTCHHS BBB BCHYKHM Haxomuina. OmpejaesneHa e
TAKCOHOMHYHATA CTPYKTypa Ha (hjopaTa W HEHHHUTE EKOJOTMYHH M OWOJOTMYHH OCOOEHOCTH.
IToBeueto ot momunmpaimrte BumoBe (103) ca ABATO KMUBEEIHM, KIOHAIHH MHOTOTOAUIIHA
pactenus u camo 9 Buma ca exHoroaumHd. OCHOBHUAT (putoreorpad)CKu €1eMEHT € TO3H ChC
Cpeau3eMHOMOPCKH MIPOU3XO0/I, UITH OJIU3BK JI0 HETO.



30. Volekovd M., Krajmerovd D., Paule L., Zhelev P., Gémory D., 2014. Natural
hybridization in the genus Abies: Il. Mitochondrial variation in the hybridogenous
complex Abies alba — A. borisii-regis — A. cephalonica. Folia Oecologica, 41(1): 100-
105.

Summary

Twenty-nine fir populations originating from the putative zones of interspecific hybridization in
southern Balkans were studied using a mitochondrial nad5-4 gene marker. The populations were
classified to three taxa based on their geographical distribution and an overall taxonomical
assessment at the population level based on needle and twig morphology: Abies alba Mill., Abies
cephalonica Loud. and Abies borisii-regis Mattf. Three haplotypes were found: 230 bp in
Calabrian A. alba populations, 150 bp in Bulgarian and Macedonian A. alba populations, and 341
bp in A. cephalonica populations. Populations from central and northern Greece, classified as A.
borisii-regis, shared the 150 bp and 341 bp haplotypes with their closest neighbours, whereby
haplotype frequencies changed clinally along the latitudinal gradient. This geographical
distribution of mtDNA haplotypes supports the hypothesis that A. borisii-regis represents a
relatively recent hybrid swarm.

EcrecrBena xubpuauzanus B poa Abies: Il. U3menunBoct Ha muToxoHapuaaHa JJHK B
xubpunorennus komiieke Abies alba — A. borisii-regis — A. cephalonica.

Pesrome

W3cnenBany ca 29 enoBu MOMyIalUy OT MPEIIOIaracMUTe 30HA Ha MEKIYBUI0BA XUOPH TH3AIINS
B I0JKHATA YacT Ha BalkaHCKHs MOyOCTPOB, C IOMOIITAa Ha MUTOXOHApUajieH Nad5-4 renernueH
Mmapkep. Besika oT momynanuute ca kiacu(UIMpaHd KbM €IMH OT TPUTE TaKCOHA Ha OCHOBA Ha
reorpa)CKOTO pa3MpoCTpaHEHHE M TpeleHKa Ha 0a3ara Ha MOpQOIOTHATA HAa UIJIONUCTATa U
neropactute: Abies alba Mill., Abies cephalonica Loud. and Abies borisii-regis Mattf.
VcranoBenu ca Tpu xamtotuna: 230 bp B Kamabpuiickure momynauuu Ha A. alba, 150 bp B
nonynaiuure Ha A. alba ot Bwearapus m Makenonus u 341 bp B momynanmutre Ha Abies
cephalonica. TTomysanuuTe OT IIEHTpATHATA M CeBepHATa YacT Ha ['bpIius, KIaCU(pHUIIPAHU KATO
A. borisii-regis cnogenst xarworunose 150 bp u 341 bp ¢ Hali-01M3KKUTE UM ChCETHU TOMYIIAINH,
a YecToraTa Ha XalUIOTHIIOBETE CE€ NMPOMEHS KIMHAJIHO 1O MpPOTEKEHHE Ha TIpaJueHTa Ha
reorpadckara mHMpHHA. ToBa reorpadCko  pasmpoCTpaHEHHe Ha  XalJIOTHOBETE Ha
muroxonapuannara JIHK noakpens xunoresara, e A. borisii-regis npencrasisiBa pe3yiaTar OT
CPaBHHUTEITHO CKOPOIIIHA XHOPUIU3AIIHSL.

31. Aneva l., Zhelev P., 2018. The ecological and floristic characteristics of populations of
Sideritis scardica Griseb. in Olympus Mts., Greece. Ecologia Balkanica, 10(2): 93-99.



Summary.

Sideritis scardica Griseb. (Section Empedoclia, Lamiaceae) is a valuable medicinal perennial plant
and a species of high conservation value. It is a Balkan endemic and it is distributed only in
Albania, Bulgaria, Greece and Macedonia. The natural localities are threatened with extremely
vulnerable populations. However, the species status in Greece is considered the most conserved.
The current study provides information about the population state and structure, vegetation
dynamics and the place of the species in habitats in Olympus Mts. Three localities (Karya,
Kokkinopilos and Sparmos) of the species are investigated. Anthropogenic pressure is recorded in
all three localities — flowering stems of most plants were harvested by the end of August. The
localities near Karya and Sparmos are easily accessible due to well-developed road network. A list
of diversity of vascular plants is made for each locality. The taxonomic structure of the flora and
the ecological and biological characteristics are defined. The main geographical elements are those
with Mediterranean origin.

Exonornuyna u ¢uopucTHYHA XapaKTepUCTHKAa Ha momyJjamusita Ha Sideritis scardica
Griseb. B mmanunara Ouumn, I'spuus.

Pesrome

Sideritis scardica Griseb. (cexuus Empedoclia, Lamiaceae) e 1eHHO JiedeOHO MHOTOTOTUIITHO
pacTeHue M € BHJ C BUCOKa KOHCepBaUMOHHa cToWHOCT. Toil e enmemur 3a bankaHckus
MOJIYyOCTPOB W € pasnpocTpaHeH camo B Aulanus, bearapus, ['spuus u Maxkegonus.
EcrecTBeHHnTE HaxoauIla ca 3acTpallleHd U ¢ MHOTO ysI3BUMM nonyjanuu. Bee nak, craryTsT Ha
BUJIa B ['spuus € Ha Hali-chbXpaHeH. Hacrosmoro wu3cienBane mpenoctaBs wHpopmamms 3a
CBCTOSIHMETO M CTPYKTypaTa Ha IOIyJaluMUTe, JUHAMUKATA Ha PACTUTEIIHOCTTA U MSCTOTO Ha
BHJIa B MECTOOOUTaHUATa Ha TuiaHuHaTa Onum. M3cnensanu ca Tpu Haxoaumia Ha Buja — Kapus,
Kokunonunoc u CnapMoc. YCTaHOBEHO € aHTPOIOI€HHO HAaTOBAPBAHE BbB BCUUYKUTE TPHU
HaXO/MIlla — IBETOHOCHUTE cTh0Ja Os1xa 00panu npeau Kpast Ha aBryct. Haxonumara kpaii Kapus
u CnapMoc ca JIeCHO JIOCTBITHU MOpaau 100pe pa3BuTaTa MbTHa Mpeka. HampaBeH € cuchbk Ha
pa3HoOOpa3sueTo OT BMCIIM pPacTEeHUs 3a BCAKO Haxoauiie. OmpenerneHa € TaKCOHOMHUYHATa
CTPYKTypa ¥ OMOJIOTUYHHUTE 0COOCHOCTH Ha (hropaTa. [maBHUTE QuTOreorpadcku eneMeHTH ca
Te3u cbC Cpen3eMHOMOPCKU MTPOU3XO/I.

32. Aneva |., Zhelev P., Stoyanov S., Marinov Y., Georgieva K., 2018. Survey on the
distribution, diversity and phyochemistry of genus Thymus in Bulgaria. Ecologia Balkanica,
10(2): 101-110.

Summary

The species of genus Thymus are important medicinal and aromatic plants. They provoke
substantial interest worldwide from phytochemical point of view, due to their diverse biological
activities with potential for application in pharmaceutical, cosmetic and food industries. The
present study reports results of a survey on the distribution and diversity of the species in Bulgaria.
Both field investigations and literature data were used in the study. The 20 species distributed
naturally in Bulgaria differ in their natural range. The rarest species are Thymus perinicus



(Bulgarian endemic) and T. bracteosus, each distributed in only one floristic region. T.
leucotrichus and T. stojanovii occur in two floristic regions each, T. longedentatus — in four and
the other species are distributed in five or more floristic regions. There are four Balkan endemics.
Most widely distributed are T. pannonicus, T. pulegioides and T. sibthorpii, with natural localities
in all 20 floristic regions in Bulgaria. Three species are of conservation importance. The richest in
species floristic region was Rhodopes with 16 species followed by Pirin — 15, Stara plania — 13,
and the least number of species was recorded in the Danubian plain (5). The information is being
currently updated with new data and most probably, the species number will increase in most
floristic regions. Still, there are many taxonomic uncertainties requiring further investigations that
could result either in change of species number, or in change of status of some taxa. Field studies
have shown that the species of genus Thymus occur in many different habitat types, ranging from
sea shores, through forest and grassland habitats to the alpine zone and rock fissures and screes.

IperJien HAa Ppa3NpPOCTPAHEHHETO, PA3HOOOPa3HeTO U PUTOXUMUYHUTE 0COOEHOCTH HA PO/
Thymus B Bearapus

Pesrome

Buposere ot pox Thymus ca BaxkHu JieueOHU U apoMaTHU pacteHus. Te mpeTu3BUKBAT TOJISIM
UHTepec OT (PUTOXMMHMYHA IIeHA TOUYKA, TOPAJAN TEXHUTE Pa3HOOOpa3HU OMOIOIMYHH
aAKTUBHOCTH C TIOTEHIIMAN 33 PUJIOKEHNE BbB (papMalieBTHYHATA, KOZMETHYHATA U
XpaHHUTEIHATa MpoMHULIeHOCT. HacTos1moTo npoyuBane npeacTaBs pe3ysTaTH OT Mperie]]
BBPXY pa3lpOCTPaHEHUETO U pazHOoOpa3ueTo Ha BuaoBeTe B bbirapus. B npoyusanero ca
BKJIFOYEHHU PE3YJITaTH OT TEPEHHU NPOYUYBAHUs U JIUTEpaTypHU JaHHU. [[BajeceTTe BUAa,
pasnpocTpaHeHU ecTecTBEHO B brirapus, ce pasnuuasat no cBos apean. Haii-penku BugoBe ca
Thymus perinicus (0barapcku eHneMuT) u T. bracteosus, Bceku OT TX ¢ pa3npoCTPaHEHUE CaMO
B enuH (riopuctudeH paiion. T. leucotrichus u T. stojanovii ce cpemar B 1o 1Ba GpIOpUCTHYHH
paiioHa Bceku, T. longedentatus — B ueTupu 1 oCcTaHaIMTE BUIOBE Ca Pa3POCTPAHECHH B MET U
noBeue GIOPUCTUYHU paiionu. YeTupu Buaa ca eHaeMHUTH 3a bankanckus nomxyoctpos. C Haii-
HIMPOKO pasnpocTpaHeHue ca T. pannonicus, T. pulegioides u T. sibthorpii, ¢ ectecTBenu
Haxojaumia BsB Bcnuku 20 grmopuctnynm paiiona B bweirapus. Tpu Bua nMaT KOHCEPBAI[MOHHO
3HayeHue. Haii-Gorar Ha BuoBe hiopuctudeH pailon ca Pogonure ¢ 16 Buna, cieasanu ot
[Mupun — 15, Crapa mianuna — 13, a Hail-Mairbk Opoii BUAOBE € ycTaHOBEH B JlyHaBcKara
paBHMHA — 5. HpoOpManusaTa ce 0OHOBSBA NEPUOIUYHO U Hall-BepOATHO OPOAT Ha BUJOBETE I11€
Ce YBEJIMYHU B OBEUETO (PIIOPUCTUYHM pailoHu. Bee olie chliecTByBaT MHOTO TAKCOHUMUYHU
HESICHOTH, KOMTO M3UCKBAT ObJICIN U3CIEABaHN, B pe3yJTaT Ha KOETO WU I1Ie e TPOMEHH WU
OpOSIT Ha BUJIOBETE, WJIM TAKCOHOMUYHUS CTATYT HA HAKOU TaKCOHM. TepeHHUTE U3CIeIBaHuUs
MOKa3Bar, 4ye BUJIOBETE OT Poj Thymus ce cpemiat B MHOTO M Pa3IMHH THIIOBE MECTOOOUTAHHS,
BapHpalli OT KpaiiMopcKu Operose, mpe3 ropu U TPEBUCTH ChOOIIECTBA /10 allluiicKaTa 30Ha U
CKQJIHU M CUTIIEHHHU ChOOIIeCTBA.

33. Nikolova M., Aneva I, Zhelev P., Berkov S., 2019. GC/MS based metabolite profiling and
antioxidant activity of Balkan and Bulgarian endemic plants



Summary

Balkan and Bulgarian endemic plants Viola rhodopaea Becker (Violaceae), Veronica rhodopaea
(Velen.) Degen ex Stoj. & Stefanov (Plantaginaceae), Silene roemeri Friv. (Caryophyllaceae),
Jasione bulgarica Stoj. & Stef and Campanula lanata Friv. (Campanulaceae) were examined.
Metabolite profiles of methanolic extracts of studied species were analyzed by GC/MS and
HPTLC. Total flavonoid and phenol contents were determined by aluminum chloride (AICI3) and
Folin-Ciocalteu’s reagent, respectively. Antioxidant potential of the extracts was assayed by DPPH
test. Fatty acids and alcohols, phenolic and organic acids, flavonoid aglycones and glycosides,
sterols and carbohydrates were identified. Jasione bulgarica and Viola rhodopaea extracts were
determined to have the highest flavonoid and phenol content. Significant radical scavenging
activity was estimated for the extracts of Jasione bulgarica, Veronica rhodopaea and Viola
rhodopaea. The present information of chemical composition and antiradical potential of studied
species are reported for the first time.

Onpenensine Ha MeTa00JIUTHUS NPOQUIT M AHTHOKCHIAHTHATA aKTUBHOCT Ha bankancku u
0BJTrapCKH eHJIeMHUYHHU PacTeHUs.

Pe3iome

W3scnensanu ca enpemuunute Buaose Viola rhodopaea Becker (Violaceae), Veronica rhodopaea
(Velen.) Degen ex Stoj. & Stefanov (Plantaginaceae), Silene roemeri Friv. (Caryophyllaceae),
Jasione bulgarica Stoj. & Stef. u Campanula lanata Friv. (Campanulaceae). MerabonutHute
npoduau Ha METAaHOJOBH E€KCTPAKTH OT BHUJOBETE Ca aHAJIM3MpPAHU Upe3 ra30B aHAIU3aTOp H
BHCOKOTIPOQWIIHA THHKOCIIOWHA Xpomarorpadus. OOmOTO ChabpkaHue Ha (IIABOHOWIU U
(eHOIM € OIpeIeNIEHO C ATyMUHUEB XJIOPUA U peareHT Ha PoanH-YoKbaTeY. AHTHOKCUAAHTHUST
MOTEHITMAJ Ha eKCTpakTuTe € onpenesneH upe3 DPPH tect. Hait-Bucoko dheHomHo 1 GpraBoHOUIHO
ChABpPKAHHE € YCTAHOBCHO B eKcTpakTuTe Ha Jasione bulgarica, Veronica rhodopaea and Viola
rhodopaea. 3HaunTenHa aHTHOKCHJIAHTHA aKTHBHOCT € YCTAaHOBEHA B EKCTPAKTHTE OT Jasione
bulgarica, Veronica rhodopaea u Viola rhodopaea. Mudopmanusara 3a XUMUYHAS CHhCTaB |
AHTHPaIMKAIHUS TIOTEHIIMAT HA BUIOBETE CE MPECTABs 3a IbPH ITBT.

2.1.3. Ily0ummkanuu B HAYYHH CNHMCAaHHUS, KOMTO He ca pedepMpaHH B CBETOBHOM3BECTHH
0a3u JaHHU 32 HayHa nHopmanus (21 6p.)

34. Zhelev P., and Lust N., 1999. Provenance study of Scots pine (Pinus sylvestris L.) in
Belgium. I. Evaluation of phenotypic traits. Silva Gandaviensis, 64: 24-30.

Summary

Two provenance trials in Belgium — Groenendaal and Pijnven — established in 1908 and 19009,
respectively, were analyzed. Total 11 provenances of P. sylvestris are included in the two trials,
representing the European species range southern from Baltic Sea — from Scotland to Perm
(Russia) and from Latvia to Bulgaria. Two quantitative (height and diameter at breast height) and



four qualitative (stem form, cleaning, branchiness and branch angle) characters were assessed.
Best performing provenances concerning height growth in both trials were Riga (Latvia) and
Olsztyn (Poland), but the differences with the next provenances were not statistically significant.
Best performing provenances in diameter growth in both trials were Scotland, Kaiserslautern
(Germany) and Brandenburg (Germany). The test of relationships between the geographic
coordinates and quantitative characteristics revealed that the only significant relationship was
between the diameter growth and longitude. Mean diameter decreased significantly from west to
the east.

H3caenBane Ha mpousxoau Ha Oesms 6op (Pinus sylvestris L.) B Bearusi. 1. Ouenka Ha
¢deHOTHIIHMTE IPU3HAIIH.

WscnenBanu ca nBe reorpadcku kyntypu B benruss — I'pyHenpan u lleitHBeH — cw3naneHu
crotrBeTHO mpe3 1908 u 1909 r. OG0 B nBeTe KynTypu ca BkItoueHu 11 mpoumsxoxa Ha P.
sylvestris, mpencrassiu apeana Ha Buaa B EBpomna, 10xH0 oT banruiicko mope — ot lloTnanans
1o Ilepm (Pycus) u ot JlarBus no bearapus. M3mepenu ca aBa KOJIMYECTBEHH (BUCOYMHA U
IMaMeThp Ha TPbJIHA BUCOYMHA) U YETHUPU KayeCTBEHH (IIPaBOCTHOJIEHOCT, CAaMOOKACTPEHOCT,
(DMHOKJIOHECTOCT | BI'bJI HA PA3KJIOHSBaHE) NMpU3Haka. Haii-moOpute mpon3Xo/Iu 1Mo OTHOIIICHHE
Ha pacTe)ka Mo BUCOYMHA U B iBeTe KynTypu ca Pura (JlarBus) u Onuun (Ilonma), Ho pa3nukute
ChC CJICJIBAIIUTE TH MO CTOMHOCT MOIYJIAIIMK HE ca CTAaTUCTUYECKU TOoCcToBepHH. Hail-noOpure
MPOU3XOJM IO OTHOIIEHHWE HA pacTexa Mo AuamMeTbp M B JBere Kyiatypu ca lloTmannws,
Kaitzepcnayrepn (I'epmanusi) u bpannenOypr (I'epmanus). M3nurBaneTo Ha 3aBUCUMOCT MEXIY
reorpad@CKUTe KOOpJAWMHATH W KOJIWYECTBEHHTE TPHU3HAIM TOKa3Ba, Y€ €JIMHCTBEHTA
CTATUCTUYECKU 3HAYMMa 3aBUCUMOCT € MEX/IY pacTexka Mo IUaMeThp U reorpadckaTta JbJDKUHA.
Cpennusar quaMeTsp HaMaligBa 3HaYUMO OT 3anaj KbM U3TOK.

35. Yurukov S, Zhelev P., 2001. The woody flora of Bulgaria: a review. Schweizerische
Zeitschrift fur Forstwesen, 152, No 2: 52-60.

Summary

This review presents a brief survey of the Bulgarian dendroflora. The country is situated in the
transition zone between the continental and Mediterranean climate and, therefore, considerable
habitat diversity exists on its territory. About 370 species — trees, shrubs and sub-shrubs — have
been established up until today. An overview of the species’ diversity, woody formations and their
distribution is presented. The data show that Bulgaria is characterised by a relatively rich
dendroflora that needs appropriate close-to-nature management and measures for its conservation.

Jenapoguiopara Ha bbarapusi: 0030p



Pe3iome

O030pBT HpeaCcTaBs KpaThK Mperiies] Ha Obarapckata neHapodiaopa. CTpaHaTta € pa3moiaoxkeHa B
MpexoIHaTa 30Ha MEXIy KOHTHHEHTaaHus u Cpeau3eMHOMOPCKUS KJIMMAaT U MOpajd TOBa Ha
TEPUTOPUSTA I CHIIECTBYBA 3HAYMUTEIHO pa3sHooOpa3ue orT mecroobOurtanus. [lo MomeHTa ca
ycTaHoBeHH okoJjio 370 Buaa — IbpBETa, XPacTH U nmojyxpacTd. HampaBeH e nperien Ha BUIOBOTO
paszHooOpasue, AbpBecHUTE (HOpMaIMU U TIXHOTO pa3mpocTpaHeHue. Pesynrarure mokassar, ue
boearapusi ce XxapakTepusupa ChC CPaBHUTEIHO Oorara JeHapoduiopa, KOSTO C€ HYXKIae OT
MPUPOI0300pa3HO CTOTIAHMCBAHE U MEPKH 32 OIa3BaHe.

36. Evtimov 1., Gagov V., Zhelev P., 2003. Results of progeny experiments with silver fir
(Abies alba Mill.) in Bulgaria. In: Mitteilungen aus der Forschungsanstalt ftr
Waldokologie und Forstwirtschaft Rheinland-Pfalz, Nr. 50/03:125-130.

Pe3rome

Crarusara NpeaAcTaBsa IMbpBOHAYAJIHW PE3YJITATH OT KOM6I/IHI/IpaH IMPOBUHUCHYCH U IMOTOMCTBCH
onuT ¢ OOMKHOBEHTA efia. Pe3ynraTtuTe mokasBar, ue ChIIECTBYBAT 3HAUUTEIHHU PA3IUKH MEXIY
MPOU3XOANTE M MEXKIY IOJyCHOOBHUTE IMOTOMCTBA B paMKHTE Ha mpousxomute. Haii-moOpute
MMOTOMCTBA MOTAT Jla ce Mpenopbyar 3a ObJeln CeleKIMOHHU mporpaMu. Hacnensemoctra Ha
pacTexa 1o BUCOUMHA € OT mopsiabka Ha (0.2 u pe3yaTaTuTe MoraT jga ObJaT OCHOBA 3a ObJaeHIN
CEJIEKIIMOHHU JICMHOCTH ¢ OOMKHOBEHATA efa.

Summary

The paper presents preliminary results of a study on the combined provenance/progeny tests of
silver fir. The results indicate that there are substantial differences both among the provenances
and among the half-sib families within provenances. The best performing half-sib families could
be recommended for the future breeding programs. Height growth heritability is of magnitude of
0.2 and the results could be a basis for the breeding activities with silver fir.

37. Dimitrov M., Georgieva S., Zhelev P., 2005. A study on the vegetation development on
the landfill site near Sofia. Nauka za gorata (Bulgarian Forest Science), vol. XL, (4):
27-40.

Summary.

The paper presents results of a study on the flora and vegetation on highly disturbed area - landfill
site of waste deposits near Sofia. The vegetation classification revealed that the plant communities
are intermediate between the classes Artemisietea vulgaris and Stellarietea mediae. The results
proved that the vegetation cover plays an important role in the reclamation of the site. Species
composition indicates that the process of development of vegetation is directed toward more



sustainable plant communities, which will provide secure protection against erosion processes and
will minimize or prevent infiltration of pollutants in the soil after heavy rainfalls.

IIpoyuBaHe BbpPXY pa3BUTHETO HA PACTUTEHOCTTA BLPXY Aeno 3a oTnaabuu kpaii Codusn

Pe3rome

[IpencraBar ce pe3ynratd OT MPOydYBaHE BBPXY (iopara W pPacTUTEIHOCTTA BBPXY CHITHO
aHTpoIoreHu3upan TepeH - cmetumie kpaii Codus (Jomam borpos). Knacudukanusra Ha
PaCTHTETHOCTTA TIOKa3Ba, Y€ PACTUTEIHUTE CHOOIIECTBA HMMAT TPEXOJEH XapaKTep MEKIY
kiacoBere Artemisietea vulgaris u Stellarietea mediae. Pe3ynrarure mokaspar, 4e pacTUTEIHATA
MOKPUBKA HWIpae Ba)kHa pOJISI 32 BBH3CTAHOBSIBAHETO HA TEPUTOPUSTA. BUIOBUAT CbhCTaB
CBUJETEIICTBA, Y€ MPOIECHT HA Pa3BUTHE HA PACTUTEIHOCTTA UMA TEHACHIIUS KbM M0-yCTOMUNBU
pacTHTETHU CHOOIIECTBA, KOUTO OCUTYpSIBAT HAACKIHA 3allUTa OT EPO3HOHHU IPOIECH H
MPEmsITCTBAT WM CBEXKIAT N0 MUHUMYM HHQWITpAMITa HAa 3aMbPCUTEIUTE B [OYBATa CIEN
WHTEH3WBHU Bayiexu. [[poyuBaHeTo JOKa3Ba perraBaiara posis Ha n300pa Ha MOIXOISIIN BUIO0BE
3a ycrexa Ha pUTopeMeIualuOHHUTE IEHHOCTH.

38.T'anes, E., C. IOpykoB, II. Keues, E. IlaBkos, 2006. Ch31aBaHe Ha AUTUTATHA rpadpuyHa
U TeKkcToBa 0a3a nanHu 3a apooperyma B YOI'C ,,I'. Ct. ABpamoB — c. FOngoaa.
YipasJieHue u ycToiiunBo pa3surtue, 1-2/(14): 276-282.

Pe3rome

Paborara e mocBeTeHa Ha Ch3JaBaHETO Ha JWTMTalHA 0a3a naHHU 3a AeHjpapuyma B YOI'C
KOnnona. JlombnHuTenHa 1en € ga ce Habenmexkar uiew 3a ObJeNio pa3BUTHE Ha BUAOBOTO
pazHooOpazue. CraTusaTa IEMOHCTPUpPA MPHIOKCHHETO Ha Oa3aTa JaHHH B TIPaKTHKATa.
YBennuaBaHe Ha BUJOBOTO pasHOOOpa3ue € Haif-BayKHATa YacT OT JaHAMA(THO-apXUTEKTYPHHUS
npoekT Ha YOI'C IOnnona. M3non3Baiiku HOBOCh3/aaeHaTa 0a3a JaHHU, 32 MPOEKTAHTHUTE €
BB3MOXKHO J1a u30epaT METOJI0JIOTHS, TIO3BOJIsBAIA OIICHKA Ha PEKPEaIllMOHHUS MOTEHIUal Ha
nmaHamadTUTE, Ja ONMPEACTAT MPUOPUTSTHUTE 30HU 32 OTa3BaHE WIIU 32 TYPUCTHUYECKA JICHHOCT.
Cratusita o0chxaa cbio ocodbeHocture Ha ['MIC 1 OCHOBHUTE KpUTEpHH, HA KOUTO TpsiOBa na
OTrOBAPSAT JAHHHUTE C OTJIE]] TSXHOTO Hail-100po M3MOI3BaHe B IPAKTHKATA U 32 OOyYCHHE.

Establishment of a digital graphic and text database for the arboretum in of a digital graphic
and text database for the arboretum in Yundola

Summary

Creating a digital database for the study arboretum in the Experimental Forest Department
“Youndola” is the focus of discussion at the paper. The secondary of importance study goal at
making a suggestion of future development of the species diversity problems in the region. The
article illustrating a concrete instance of applying created database in the practice. Increasing the
dendrological variety is the most important part of the future Landscape Architecture design
projects at Yundola region. Using the newly-created database, it is possible to the designers to



choose a methodology allowing the assessment of the recreational potential of the landscapes, and
to identify priority areas for conservation or for tourist activities and recreation in the mountain
forests in general and to delineating sites for establishing future tourist activities in the Yundola
region in particular. This paper discusses also the GIS features and basic criteria that it should meet
data types in order to make the best use of practice and at the education.

39. Panayotov M., Tsavkov E., Zhelev P., Yurukov S., 2010. Anatomical and morphological
changes in Pinus heldreichii Christ along an altitudinal gradient in Pirin Mountains.
Muzeul Olteniei Craiova. Oltenia. Studii si comunicdri. Stiintele Naturii. Tom. 26, No.
1: 51-57. (ISSN 1454-6914)

Summary

The paper presents the results of a study on the variation of morphological and anatomical traits
of needles and tree ring width in several sites of Pinus heldreichii Christ in Pirin Mountains,
Bulgaria. The tree ring width decreased with the increase of altitude. The summer drought and
insufficient rainfalls had negative effect on the tree growth, while August precipitation affected it
positively, thus showing that the species reacts to the climate variables in a complex way. The
needle traits were not dependent on the altitude, but showed some relationship to exposition. Tree
ring chronologies proved to be promising for the construction of reliable and long proxy climate
records for the region.

AHaTomMuyHu U Mopgosoruunn npomenu npu Pinus heldreichii Christ mo npore:xxenune na
BHCOYMHEH rpajueHT B [IUpUH Ni1aHUHA

Pesrome

[IpencraBeHu ca pe3yniTaTd OT U3CEIBAHE HA M3MEHYMBOCTTA HA MOP(OIOTMYHU ¥ AaHATOMUYHH
NPU3HAIM HA JIMCTATa W IUPOYMHATA HA TOJHMIIHUTE MPHCTEHH B HIKOJIKO MECTOOOWTAHHS Ha
Pinus heldreichii Christ 8 Ilupun nnanuna. [llupounHaTa Ha TOMUIIHUTE MPBCTEHH HAMANSBA C
yBeJIMYaBaHe Ha HAIMOPCKATa BUCOUHMHA. JIETHHTE 3aCyIIIaBaHUs M HEAOCTATHUHHUTE BATICKU UMAT
HEeraTUBHO BIMSHHE BBPXY pacTeXa Ha JIbpBeTaTa, JOKAaTO BAJEKHUTE IPE3 aBTyCT BIUSAT
MOJIOKUTEITHO, TOKA3BAWKH 10 TO3M HAYKH, Y€ BUABT pearrpa Ha KIMMAaTHIHUTE IPOMEHITHBH T10
cnokeH HaunH. [Ipu3HamuTe Ha JMKECTaTa HE MOKA3BaT 3aBUCHMOCT OT HA/JIMOpCKaTa BUCOUYHMHA, a
c1abo M3pa3eHa Bpb3Ka ¢ H3JI0KSHUETO. XPOHOJIOTHUTE Ha IbPBECHUTE PBCTEHH ca 00elaBalu
3a ChCTaBSIHE HA JBJITH KIMMATHYHU PEIUIU BbB BPb3Ka C U3CICIBaHE HA KJIMMaTa Ha PErHOHA.

40. Grueva M., Zhelev P., 2010. Height growth of Platanus orientalis L. in a combined
provenance/progeny nursery test. Analele Universititii din Craiova, seria
Agricultura — Montanologie — Cadastru Vol. XL/2: 633-638.



Summary

The paper presents results of a combined provenance-progeny nursery test with Platanus orientalis, a
rare tree species in the Bulgarian flora. Eight provenances represented by 50 half-sib families were
included in the experiment. The experimental design was complete randomized block design with three
replications. The results revealed great variation within the provenances and indicate that the selection
of best half-sib families could be more promising for genetic improvement. The best provenances were
Asenovgrad and Ivailovgrad, but the differences among the provenances were small. The variation
patterns revealed that quantitative traits like height growth could be very useful for studying the
distribution of genetic variation and use the information for gene conservation purposes.

Pacresk mo Bucounmna Ha Platanus orientalis L. B koMOMHHUpaH TecT 3a M3NMUTBaHe Ha
MPOM3XOIU ¥ MOTOMCTBA MPH Pa3caTHUKOBH YCJIOBHS

Pesrome

[IpencraBar ce pe3yiaratu OT KOMOMHMpaH TECT 3a W3MUTBAHE HA MPOU3XOIU U INOTOMCTBA OT
Platanus orientalis mpu pa3cagHuKOBH yCIOBUS. B ekcriepiMeHTa ¢ BKIIFOYEHH OCEM MPOU3X0Ja,
npeacraeHd o 50 mosycuGoBH  MOTOMCTBA. EKCHEpUMEHTAIHUAT JAU3aiiH € IbJIeH
paHaIOMH3HUpPaH 0J10KOB IIPI33,I>1H C TPU IMOBTOPCHUA. PC?’YJITaTI/ITC IIOKa3BarT rojisiMma U3SMCHYHUBOCT
B PAMKUTE Ha IPOU3XOAMUTE U yKa3BaT, ye 0TOOp Ha Hall-100puTe MOoIy-CHOOBH TOTOMCTBA MOXKeE
na Opae obemiamail 3a TeHETHYHO MojoOpenue. Haii-moOpure mpomsxomu ca ACEHOBrpaa H
WBailnoBrpa, HO pa3IUKUTE MEXY NMPOU3XOAUTE ca MaJKu. OCOOEHOCTUTE Ha U3MEHYHBOCTTA
IIOKa3BaT, 4€ KOJMYCCTBCHHU IIpHU3HAIH, KAaTO pacCTeka IO BHUCOYMHA, MOraTr na 6’I)I[aT MHOI'O
MIOJIE3HU 3a U3CJIe/IBaHE HA Pa3Npe/Ie]IeHUeTO Ha TeHETUYHOTO BapupaHe, a UH(opMaIusaTa Moxe
Jla ce U3IMO0JI3BAa 3a LIEIUTE HA ONIa3BaHETO HA TeHETUYHUS (QOHJ.

41. Tsavkov E., Zhelev P., 2010. Allozyme diversity in Bulgarian populations of Common
Oak group (Quercus robur L. sensu lato). Analele Universitatii din Craiova, seria
Agriculturia — Montanologie — Cadastru Vol. XL/2: 299-302.

Summary

The Common Oak (Quercus robur L.) is one of the most important broadleaved species in
Bulgaria. It is also a polymorphic complex including several minor taxa, some of them being
considered as separate species. The paper presents result of an allozyme survey of the distribution
of genetic diversity within and among populations, with some taxonomic implications. Eight
natural stands were studied representing the most important localities of the species in Bulgaria,
and three different taxa: Q. robur s. str., Q. pedunculiflora and Q. mestensis. Genetic diversity
within populations had moderate levels while genetic differentiation among populations was low.
The different taxa revealed grouping according to their taxonomic affiliation and confirmed the



utility of allozyme markers as additional tool for use in the taxonomic studies. The results are
discussed also in the light of sustainable use and conservation of genetic resources of the species
of Q. robur group.

HN30eH3uMHa H3MEHUYHBOCT B MOMmyJIAallUMTE HAa BUAOBETE OT rpynara Ha O0OMKHOBEHMHS }1']:6.

Pe3rome

O6uknoBeHHAT A60 (Quercus robur L.) € enuH OT Hali-BaXHUTE IIIMPOKOJIUCTHU BUIOBE B
bearapus. Coio Taka € momuMopdeH KOMIUIEKC, BKJITFOUBAII HIKOJIKO IMO-MaJIKH TAKCOHU, HIKOU
OT KOUTO C€ PA3TJIS)KIAT KaTo OTACIHH BHIoBe. CTaTHATA MPEACTABS PE3YJITATUTE OT
QJI03MMHOTO U3CJIC/IBAHE HA PA3MPEICIICHUETO Ha TCHETUYHOTO Pa3HOO0pa3ue B M MEKIY
MOMYJIAIIMKUTE, C HIKOM TAKCOHOMHYHU KOMEHTapH. M3cieBanu ca 0ceM eCTeCTBEHU
HacCaXKJICHUs, TIPEJICTABIISABAIIY Hall-BAXKHUTE HAXO/IMINA HA BUJIA B Bhirapus v Tpu pa3indHu
takcona: Q. robur s. str., Q. pedunculiflora u Q. mestensis. I'eneTruHOTO pasHOOOpa3He B
MOMYJTAIIMATE UMa CPEIHHU HHUBA, JOKATO TeHETUYHATA AU(PEPECHIIUAIUS CPE]] MOMYIAIUUTE €
HUCKa. Pa3mM4HUTE TAKCOHU Pa3KpUBAT IPYIHPAHE CIIOPE]I TIXHATA TAKCOHOMHYHA
MIPUHAIJICKHOCT U TOTBBPIK/IaBAT MOJIC3HOCTTA HA AJTIO3UMHUTE MAapKEPH KaTo JOIBIHUTEIICH
KpUTEPHI 3a U3M0JI3BaHe B TAKCOHOMUYHMTE M3C/eIBaHus. Pe3ynrarure ca 0OChICHHU U B
CBETJIMHATA HA YCTOWYMBOTO M3IOJI3BAHE U OMa3BaHE Ha FTEHETHYHUTE PECypCH Ha BHJIA Ha
rpymnara Q. robur.

42. Panayotov M., Tsavkov E., Zhelev P., Yurukov S., Ivanova A., Russeva M., Todorova Y.,
Trouet V., 2011. Tree ring and anatomical studies in Pinus heldreichii forests in Pirin
Mountains, Bulgaria. Forestry Ideas, 17 (1): 66-73.

Summary

Pinus heldreichii forests in pristine condition can still be found in Pirin National Park in Bulgaria.
Although they are of high conservational value still numerous questions for their structure, the
physiological and genetic peculiarities of the species exist. Here we present results for several tree
ring chronologies constructed along altitudinal gradient and different exposures. We also studied
the variation of anatomical leaf parameters like number of resin ducts and stomata. We found that
the oldest trees in the valley reach 800 years and are situated on isolated by rock bands sites close
to the local treeline. Forests on the slopes at the bottom of the valley are 200—300 years old with
single older trees. Many of them are probably shaped by fires in the past. We found similar
variability in tree ring chronologies from different exposures. Only one chronology constructed
from a mixed coniferous forest was found to differ at certain periods from the other chronologies.
The most probable reason for this is exogenous disturbance like a fire. We did not find enough
evidence that the anatomical traits of the needles are altitude dependent, although number of resin
ducts and the number of stomata on the outer surface were found to increase with altitude.

IIpoyuBaHe Ha rOAUIIHUTE NPHCTEHN U aHATOMHUATA HA ropuTe ot Pinus heldreichii B [upun

Pesrome



[esctBeHu ropu ot Pinus heldreichii Bce owe morat ga 6bvaaT oTkpuTM B HaumoHaneH napk MupuH B
Bbarapua. Bbnpekn Yye MmaT BUCOKA KOHCEPBALMOHHA CTOMHOCT, BCE OLLE CblLecTBYBaT MHOrOOPOMHMU
BbMNPOCK 3a TAXHATA CTPYKTYpPa, PU3MONONMUYHN U reHETUYHN 0cOBEeHOCTH Ha BuaoBseTe. TyK npeactaBame
pe3ynTaTh 3a HAKOJAKO XPOHOOTMMN Ha FOAULIHM NPBCTEHU, KOHCTPYUPAHU MO HAZAMOPCKA BUCOUMHA U
pPa3ANYHKU N3noXeHua. N3cnensaHa e u BapuaumaTa Ha aHaTOMUYHUTE NapamMeTpPun Ha ncTaTa, KaTto b6pos
Ha CMOJIHUTE KaHa/n M ycTUuaTa. YCTaHOBEHO e, Ye Hal-CcTapuTe AbpBeTa B Ao/nHaTta gocturat 800
roAMHW N ca Pasfo/IOKEHM Ha MEeCTa, U30/IMPaHU OT CKaJIHU MBULM B BNIM3OCT 4O ropHaTta rpaHuua Ha
ropata. flopute No CKAOHOBETE B ABHOTO Ha A0/MHATA ca Ha Bb3pacT 200-300 rogMHU C eaUHUYHMK
Bb3PacTHM abpBeTa. MHOro OT TAX BEPOATHO ca OPOPMEHM OT MOXKAPU B MUHANOTO. YCTaHOBEHA €
noao6bHa BapMabuUNHOCT B XPOHONOTMUTE Ha AbPBECHUTE MNPBCTEHM OT PA3/IMUHU U3N0KEHUSA. YCTaHOBEHO
€, Ye CaMo eZlHa XPOHO/IOTMA OT CMeCeHa UINOJMCTHA ropa Ce pas3/inyaBa B HAKOW Nepuoan OoT Apyrure
XpOHoornn. Han-sepoaTHaTa NPUYMHA 3a TOBA € €K30MeHHO CMYLLIEHME KaTo NnorKap. He ca ycTaHoBeHMU
OOCTaTbYHO [A0Ka3aTesiCTBa, Y€ aHAaTOMUYHUTE NPU3HALM Ha AMCTAaTa Ce BAMAAT OT HAgMOpPCKaTa
BMCOUYMHA, BbMNPEKU Ye BPOoAT Ha CMOJIHUTE KaHan M BPoAT Ha ycTULaTa Ha BbHLWHATA NOBbPXHOCT ce
YBE/IMYABaAT C HaAMOpPCKaTa BUCOYMNHA.

43. Zhelev P., Angelov V., 2012. Variation in a Silver Birch locality near Ardino (Eastern
Rhodopes). Forestry Ideas, 18 (2): 125-131.

Summary

Phenotypic and allozyme variation of Silver Birch (Betula pendula Roth) was studied in three sub-
populations in the locality near Ardino, which is one of the largest in Bulgaria. The 14 leaf traits
studied were highly variable with coefficients of variation ranging from 14 to 33 %. Genetic
variation, studied at 11 polymorphic allozyme loci, was well within the range reported for species
with similar life-history characteristics; however, at the lower tail. Mean number of alleles per
locus ranged from 1.8 to 2.2, and effective allele number — from 1.11 to 1.47. Expected and
observed heterozygosities had similar values (0.137 and 0.135, respectively) and the inbreeding
coefficient was not significantly different from zero. The overall differentiation was low (FST =
0.022). The results could be used for designing of management and gene conservation strategies.

HN3menunBocT HAa 00MKHOBeHAaTa Ope3a B Haxoauiue 06,1130 10 Apauno (M3rounn Poxonn)

Pe3rome

N3scnensana ¢ ¢GeHOTHIIHATA W W30CH3MMHATa W3MEHUMBOCT Ha OOWMKHOBeHara Opesa (Betula
pendula Roth) B Tpu cybmomnynaiuu B €CTECTBEHOTO HAXOMAMUIIE Kpail ApAUHO, KOETO € €ITHO OT
Haii-rojemuTe B cTpaHaTa. M3cnenBanure 14 MTUCTHY pU3HAIM [TOKa3BaT BUCOKA H3MEHYHBOCT C
BapHalMoHeH KoepuuueHT Mexay 14 u 33%. ['eneTnuHaTa H3MEHYMBOCT M3ClIe[iBaHa Ha Oa3ara
Ha 11 momuMopdHM N30€H3UMHHU JIOKYCa € B paMKUTE Ha H3MEHYMBOCTTA, ChOOIIaBaHa 3a BHIOBE
¢ MoJI00HU OMOJOrMYHH 0COOEHOCTH, HO KBbM JOJHATa rpaHulia. CpeqHuar Opoil Ha anenuTe 3a
OTJeNHUTE JIOKycH Bapupa oT 1.8 1o 2.2, a 6posT Ha edexkruBHHUTE anenu — ot 1.11 no 1.47.
OuakBaHUTEe W HAONIOAABAHUTE XETEPO3UTOTH MMAT CXOAHH CTOWHOCTH (choTBeTHO 0.137 UM
0.135) u xoedunmeHTa Ha UHOPHIUHT HE CE pa3liM4aBa CTATHCTUYECKH JOCTOBEPHO OT HYIIA.
O6mara mudpepenunanms ¢ mucka (FST = 0.022). [Tonxydenure pesynratu Ouxa MOTIIM Ja ce
M3IIOJI3BAT TP pa3pabOTBaHETO HA CTPATETHH 3a Ola3BaHe Ha reH(pOHA.



44. lliev 1., Zhelev P., lliev N., Dancheva D., 2012. Studies and achievements at the University
of Forestry Laboratory of Biotechnology and molecular genetics. Advances in
Bulgarian Science, 1: 60-70.

Pe3ome

[Ipencraena e JlaboparopusTa 1mo OMOTEXHOJIOTHS U MOJieKyisipHa renetuka B JITY. Hanpasen
€ MperJie]l Ha U3CJIeIBaHUATa, KOUTO CE U3BBPIIBAT B J1a0OPATOPUATA, KAKTO U OCHOBHUTE HAYYHU
MOCTIKEHUS B pe3yiaTaT Ha paboTara Ha wu3cieloBaTeNuTe, paboTwiu U paboremu B
naboparopusita.

Summary

The paper presents the Laboratory of Biotechnology and Molecular Genetics in the University of
Forestry. A brief survey on the studies performed in the Lab, together with the main scientific
achievements of the researchers that work or worked in the Lab.

45. Dountchev A.D., Tsvetanov N.A., Zhelev P., Panayotov M.P., 2014. Challenges for the
conservation of the Norway Spruce forests in Vitosha Nature Park after large-scale
natural disturbances. Ecologia Balkanica, 5(spec ed.): 61-69.

Summary

In 1934 was established the first national park on the Balkan Peninsula, today Vitosha Nature Park.
One of its management objectives is conservation of the subalpine Norway spruce (Picea abies)
forests in the park. In the last 60 years, significant areas of these forests have been affected by a
series of medium and large-scale natural disturbances such as windthrows, bark beetle outbreaks
and fires. To study the influence of these natural disturbances on the development of Norway
spruce forests in the park we made a literature review and GIS identification of the disturbed forests
on the basis of actual forest maps and aerial photographs from 1966, 2005 and 2011. Our results
show that in the last 60 years medium and large-scale natural disturbances affected a total of 28%
of all spruce forests in the protected area. Most frequent have been the windthrows, while largest
impacts have caused the bark beetle outbreaks. About 8% of all natural spruce forests have been
replaced with plantations as result of the implementation of forest protection measures, which
indicates worsening of the conservation status of the Norway spruce habitat in the park. In order
to prevent further worsening of its conservation status, we recommend differential zoning of the
park territory so that core zones are surrounded by buffer zones, as well as implementation of
appropriate protection measures outside the non-intervention areas. Such measures include prompt
treatment of bark-beetle infested trees, leaving sufficient amounts of deadwood in the cutting areas,
tolerating natural regeneration and forming multi-species and un-even aged forest structures.

IIpeausBukaTe/cTBa BbB Bpb3Ka ¢ ona3BaHero Ha cMbp4oBuTe ropu B Il Buroma cien
epoMaIadHO NPUPOAHO HAPYIIIEHHE.

Pesrome



IIpe3 1934 r. e ocHOBaH NMBPBUAT HALMOHAJIEH MAapK HAa baJkaHCKUS MOJIyOCTPOB — JHEUIHUAT
[Tpupoaen mapk Buroma. Oma3Banero Ha ropute or 00ukHOBeH cMbpu (Picea abies) e eana ot
riaBHuTe 1enu. Ilpe3 nocnennure 60 roauHu, roysiMa 4acT OT IUIOLIMTE HA TE€3U FOpH ca OMiIn
3acerHaT OT MHOXKECTBO MPHUPOAHU OeACTBUS (CPEIHU WM TOJEMH IO CBOsITa MamabHOCT),
HalpuMep BETPOBAIHM, IOKapH, Koposau. C 1ies1 npoyuBaHe Ha CTENEHTA Ha Bb3/EHCTBUETO Ha
pUpoaHUTE OCICTBHS, € MPOBEACH 3abJI00UYEH JUTEpaTypeH 0030p, KAKTO U UJIeHTU(UKALIKA Ha
ropure ¢ nomornra Ha GIS 3a akTyaJlHUTEe KapTH Ha TOPUTE M BB3IyIIHH CHUMKH OT 1966, 2005 1
2011. I[TonyyeHnuTe pe3yaTaTu Moka3par, 4e npe3 nociegaute 60 rofMHu — MPUPOTHUTE OCICTBUS
ca okazaim HeratuBeH edekT BbpXy 28% oT roputre Ha oOMKHOBeHUs cMbpd. C Hali-roisMa
4yecToTa ca BETPOBAJMTE, HO HaAW-TOJIeMH WIeTH ca okazanu Koposaure. Oxono 8% ot
€CTECTBEHUTE CMBPUYOBH I'OpU Ca 3aMEHEHU C KYJITYPH, B pE3yJITaT HA INPUJIATaHETO HA MEPKH 3a
omasBaHe Ha ropure. ToBa € J0OBeJIO [0 BJOLIABaHE Ha KOHCEPBALIMOHHUS CTaTyCc Ha
MECTOOOMTAHUETO Ha OOMKHOBEHUs cMbpu B IlpupomHust mapk. 3a na ce MpeaoTBpaTH IO-
HATaTBIIHOTO BJIONIABAHE HA HETOBOTO MPUPOAO3AIIMTHO CHCTOSHUE, MPErnopbuBaMe
IU(pEpPeHIMPAaHOTO 30HUpPAHE HAa IapKoBaTa TEPUTOPHUS, Taka Y€ OCHOBHUTE 30HM Ja ca
3a00uKo0JIeHn OT OydepHH 30HM, KAKTO U TMpHJIaraHe Ha MOJXOMSIIM 3allUTHU MEPKH U3BBH
30HUTE O0€3 Hameca. TakuBa MEPKH BKJIIOYBAT HABPEMEHHO TPETHpAHE Ha JAbpBETaTa, HallaJHaTU
OT KOPOSJH, OCTaBsIHE HA IOCTATHYHO KOJIMYECTBO MBbPTBA AbPBECHHA B CEUMIIATA, CTUMYIUpPAHE
Ha €CTeCTBEHaTa pereHepanys Ha MECTOOOMTAHMATAa C XapaKTEPHUTE pPa3JIMYHU MO BUIOB U
BB3PACTOB CHCTAB FOPHU.

46. Guiorguieva S., Zhelev P., 2014. Landfill vegetation development near Sofia revisited.
Contributii Botanice (Cluj-Napoca), XL1X: 201-207.

Summary

The study presents results of an analysis of the successional development of self-established
vegetation for a period of more than 15 years on a landfill site near Dolni Bogrov (Sofia) and
recommends tolerant species for rehabilitation of landfills and similar sites. The results allow the
following inferences and conclusions:

The plant communities are transitional between the classes Stellarietea mediae and Artemisietea
vulgaris.

Syngenesis is completed, and clear processes of endo-ecogenesis are observed on the whole
territory, which will lead to the development of meadow and pasture communities. Participation
of turf-grass species in the plant cover results in successful control of erosion processes and has
the positive effect of minimizing infiltration of pollutants after rainfall.

In the future, phyto-remediation could be applied using both species that have proved their
tolerance to landfill conditions and species that occur naturally in herbaceous communities in
adjacent areas. The ratio of cool-season to warm-season species is still not effective enough and is
far from the recommended 1:1 relationship. Thus, further measures are necessary to reach a better
balance.

The results proved that the vegetation cover plays an important role in the reclamation of the site.
The species composition indicates that the process of vegetation development is directed toward
more sustainable plant communities, which will provide secure protection against erosion and will
minimize or prevent infiltration of pollutants into the soil after heavy rainfall. 1t could be
recommended to continue the study of successional development processes of the plant



communities for better understanding of the potential and ecological effect of appropriate use of
vegetation in reclamation of landfill waste.

OTHOBO 32 PaCTUTEJIHOCTTA BHPXY J€M0 0T NPOMUIILIEeHH oTnaabuu Kpail Codus

Pesrome

W3cnensano e CyKIECHOHHOTO pa3BUTHE HA CAMOHACTAHIIIATA B MPOIBIDKECHHE Ha MMoBeYe OT 15
TOIMHU PACTUTEIHOCT BBPXY JAeno 3a ormaxbuu Kpait Jloarum borpoB u ce mpenopbuBar
IIoAXO AN yCTOﬁ‘-IHBPI BHUJOBC 3a Bb3CTAHOBABAHC Ha HOZ[O6HI/I 00€EKTH. PCSYHTaTI/ITe I103BOJABAT
CIICTHUTE TI0-BaYKHU U3BO/IH:

Pacturennure crobiecTBa ca npexoaHu Mexay kiacosere Stellarietea mediae and Artemisietea
vulgaris.

CHHICHE3HChT € 3aBBPIICHU ¢ HAJMIIC SICEH MPOIEC HA CHIOTCHE3! Ha IsIaTa TEPUTOHS, KOCTO
11 JOBEJIC 10 Pa3BUTHE HA JIMBAHU U TACHIIHU ChOOIIECTBA.

Pesynrature nokasBaT, 4ye pacTUTENHATA IMOKPMBKA Wrpac BaXKHa POJs B PEKyITHBALUATA HA
obekra. BUIOBHAT chCcTaB MOKa3Ba, ue MPOLECHT HAa Pa3BUTUE HA PACTUTEIHOCTTA € HACOYCH KbM
[0-YCTOMYMBH PACTHTEIHH CHOOIIECTBA, KOCTO I OCHI'YPH CHTYPHA 3alllUTa OT ePO3Us H IIIe
HaMaJTi WJIM IPEI0TBPATH IPOHMKBAHETO HA 3aMbPCUTEIH B [IOYBATA ClIe/l OOMIHHU Baniexu. Moxe
Ja ce Tpernopbhya MpoIbDKaBaHe HA U3CICIBAHETO HA MOCIICIOBATEIHUTE MPOIIECH HA PA3BUTHE
Ha pacTUTEIHHUTE ChOOIIECTBA 32 [0-100p0 pa3dupaHe Ha MOTCHIMATHHS 1 €KOJIOTHYCH e(eKT OT
MOXO/ISAIIO U3IIOJI3BAHE HAa PACTHTEIHOCTTA MIPU PEKYJITHBAIINS HA OTIIAIBIU OT JIeTaTa.

47. Aneva l., Zhelev P., 2015. Reports 1-8. In: Vladimirov V., Dane F., Tan K. (compilers):
New Floristic Record in the Balkans: 28. Phytologia Balcanica, 21: 368.

Pe3iome

ITpencraBeHa e nHGOpMAIKs 3a HEM3BECTHH HAaXOAHWINA Ha oceM pactutendu Buaa (Cynanchum
acutum, Carpesium cernuum, Haplophyllum suaveolens, Nicandra physalodes, Parietaria diffusa,
Potentilla supina, Ulmus glabra, Umbilicus erectus var. lassithiensis), kato Bcuuku HaxoauIia ca
HOBHU 32 CbOTBETHUTE (DIIOPUCTUYHU PAOHU.

Summary

Information about unknown localities of eight plant species (Cynanchum acutum, Carpesium
cernuum, Haplophyllum suaveolens, Nicandra physalodes, Parietaria diffusa, Potentilla supina,
Ulmus glabra, Umbilicus erectus var. lassithiensis), all localities being new for the respective
floristic regions.

48. Dountchev A., Zhelev P., 2015. Natural and artificial regeneration of montane Picea abies
forests in a cleared windthrow area in Vitosha Nature Park. Forestry Ideas, 21(2): 293-305.

Summary
The regeneration of montane Norway spruce (Picea abies (L.) Karst.) forests is among the most
challenging silvicultural issues due to the extreme climatic conditions at high altitudes, particularly



after large-scale natural disturbances. The aim of the study was to compare the development of the
natural and artificial regeneration in the period 2006-2014 in a cleared windthrow area of 14 ha,
which resulted from a wind-disturbance in 2001. The study area was situated in Ofeliite site,
Vitosha Mountain, West Bulgaria. The forest regeneration was studied in 16 permanent sample
plots of size 10 m x 10 m (100 m2). We found that the intensity of natural regeneration decreased
significantly five years after the windthrow. Dominant species was Picea abies, which regenerated
most frequently on decaying deadwood. The artificial regeneration had 5 times lower numbers
than the natural one. This could be due to the low planting density and the higher mortality rate of
planted spruce seedlings in comparison to the naturally established ones. The risk of mortality was
highest among saplings lower than 0.5 m. The main reasons for the observed mortality were the
withering and suppression by other plant species such as Rubus ideaus L. and Calamagrostis
arundinacea (L.) Roth. Our results suggest that the natural regeneration was more important than
the artificial planting for the restoration of the wind-disturbed spruce forest in Ofeliite site. In this
respect, sustaining abundant seedling bank as well as sufficient quantities of decayed deadwood
as regeneration substrate and microhabitat in the managed spruce forests can help adequate natural
regeneration after large-scale disturbances.

EcTrecTBeHO M M3KYCTBEHO Bb300OHOBSIBAHE HA IJIAHMHCKH FOPH OT O0MKHOBEH CMbpPY CJIe]
BerposaJ B IIII Ha Butoma

Pesrome

Bb3o6HOBsiBaHeTO Ha ropute OT 0OMKHOBeH cMmbpu (Picea abies (L.) Karst.) e eqHo oT Haii-
rOJIEMUTE MPEAU3BUKATEICTBA B JIECOBBACTBOTO, IIOPAIU EKCTPEMHHUTE KIIMMATUYHU YCIIOBHS Ha
TOJIEMUTE HAJMOPCKM BHCOYMHHU, OCOOEHO ciiex ToiieMu mnpupogHu Oencteusa. llenra Ha
HACTOSILETO NpPOYYBaHE € Ja C€ HAIpaBU CpPAaBHEHHE MEXIYy Ppa3BUTHUETO Ha TOpUTE MpHU
€CTECTBEHO Bb300HOBSIBaHE U U3KYCTBEHO Bb3cTaHOBsiBaHE B nepuoaa 2006 — 2014, B uzceuena
BETpOBaJIHA IUIONI, BcieicThe Ha BerpoBad mpe3 2001. M3crneapanara 1uiom ce HaMupa B
3amagHaTa JyacT Ha bearapus, Butoma, B MectHOocTTa Odenuure. U3cneaBanusrta ca npoBeieHN
Ha 16 ¢uxcupanu npobuu mwiomwu, ¢ pasmepu 10 M x 10 m (100 m?). Hammure mpoyusanus
MI0Ka3axa, Y€ MHTEH3UBHOCTTA HA €CTECTBEHOTO BH300HOBSIBAHE € HaMaysla 3HAUUTEIHO CIIE]
neTara rogquHa ot BeTpoBania. JJOMUHUpAIIUAT BUJ € OOMKHOBEHHs CMbpU, KOHTO ce pa3BHBa Haii-
no0pe Ha MecTa ¢ pasjaralia ce MbpTBa AbpBecuHa. MI3KyCTBEHOTO Bb30OHOBSIBaHE MPOTHYA C 5
I'BTH N10-MaJIKa YHUCJIEHOCT OT €CTECTBEHOTO. ToBa Hall-BepOATHO ce IBJIKM HAa HUCKATa I'bCTOTA
Ha 3ajecsiBaHe W BHUCOKHS MPOLEHT CMBPTHOCT Ha 3acajJeHuTe (QUAAHKH, B CpaBHEHHE C
ecTecTBeHO pa3BuwinTe ce. CMBPTHOCTTA € Hail-BHcOKa npu (ugankure ¢ pasmepu non 0.5 m.
OCHOBHMTE NMPUYMHHU 32 HHUCKATa MPEKHUBIEMOCT Ca 3aCyIIaBAHETO M MOTUCKAHETO OT APYru
BumoBe karto Rubus ideaus L. u Calamagrostis arundinacea (L.) Roth. Pesyarature ot
MpoyuBaHeTo B MecTHOcTTa Odenunure mnokaspar, 4Ye €CTECTBEHOTO Bb300HOBSIBAHE MMa MHOIO
MO-TOJISIMA 3HAYMMOCT OT M3KYCTBEHOTO. B TO3M CMUCHI MOIBPKAHETO HA yCTOMYMBA OaHKa 3a
¢buaaHKy, KaKTO M 3ala3BaHETO Ha JOCTAThbUHM KOJMYECTBA pasjiaraiia ceé MbpTBa JbpBECHHA
KaTo cyOcTpar 3a pereHeparus 1 MUKpO XaOUTart, Morar Jia MOMOTHAT 32 aJeKBaTHO €CTECTBEHO
BB3CTAHOBSIBaHE CJIe]] MAIllaOHU MPUPOIHH O€ACTBHS B CTONAHHUCBAHUTE CMBPUOBU T'OPH.



49, Postolache D., F. Popescu, D. Pitar, E.N. Apostol, A. lordan, A. Avram, O. lordan, P.
Zhelev, 2016. Origin, evolution and genetic structure of Silver fir stands of Romania
evaluated through molecular markers. Revista de Silviculturai si Cinegetica, 21: 8-14.
(in Romanian with English summary)

Summary

The genetic structure of 14 silver fir populations from Romania and of one population from
southern Bulgaria (Bansko, Pirin Mountains) have been assessed with 14 transcriptome-derived
microsatellites (EST-SSRs) assembled in two multiplexes. Both, the Corresponding Analysis (CA)
and the Neighbor Joining (NJ) method showed clustering of all Romania silver fir populations
separately from Bulgaria. Barrier analysis detected a major break between Romania and Bulgaria
silver fir populations. Most probably all Romania silver fir populations have a common origin
from same glacial refugia located in centralBalkans and not in southern Balkans as previously
supposed (Bulgaria). Higher genetic diversity parameters were observed for silver fir populations
from Apuseni Mountains and lower genetic diversity in Banat Mountains. The identified “hot spot”
of allelic richness in the Apuseni Mountains may have direct consequences in the management
and conservation of silver fir forest genetic resources (FGR) in Romania.

Pe3ome

W3cnenBana e reHeTnyHara CTpykTypa Ha 14 nomynanuu or PymMBbHMS M eqHa HOIyJanus OT
lOxHa bwirapus (bancko, [Tupun) Ha oOukHOBeHa ena. M3mnonseanu ca 14 mukpocarenutu (EST-
SSRS), rpynupanu B 1Ba MyaTHIUiekca. JIBata npuioxenu craructudeckd ananusa (CA u NJ)
[IOKa3BaT IPYNHUPAHETO HA PYMBHCKHUTE MOMYJNALMM W pa3rpaHMYaBaHETO Ha Ta3W rpyna oT
Oparapckara nomynanus. Jpyr cTaTUCTUYECKH aHAJIM3 MOKa3Ba rojisiMa MPEKbCHATOCT MEXIY
PYMBHCKHUTE U ObArapckute nomynauuu. Hali-BeposTHO BCHUKHM MOMYyJIallMM Ha OOMKHOBEHATa
ena B PyMBbHMS MMaT 0Ol MPOM3XOJA OT €AMH U ChII INalualeH pedyruyM, JOKaTU3UpaH B
LIEHTpaJIHaTa YyacT Ha bajkaHCKUs MOIyocTpOB (a HE B 0’KHATA YacT, KAKTO C€ CMsTAIIIE PEH).
Haii-Bucoko reHeTHYHO pa3HOOOpa3ue € yCTAaHOBEHO B MOMYJIALUATA OT IJIaHWHATa AMYCeHH, a
Hal-HUCKO — B nonyianuuTe ot banarckure niuanuau. MneHTHGUIMpaHuTe ,,rOpEIy TOYKU  Ha
TeHETUYHO OOraTCTBO Ha ajleIMTe B AITyCEHH MOTaT Jia C€ U3I0JI3BAaT KaTo TEeHETUYEH Pecypc MpH
CTOIAHCUCBAHETO U OIMa3BaHETO Ha rOpUTE OT OOMKHOBEHA ella B PyMbHUS.

50. Aneva |., Zhelev P., Nikolova M., Evtimov I., 2016. The ecological and floristic
characteristics of natural population of Micromeria juliana (L.) Benth. ex Rchb. in
Bulgaria. Biologica Nyssana, 7(2): 91-99.

Summary

Micromeria juliana is a rare species in Bulgaria. It is included in the Red Data Book of the country
with conservation status “endangered” and is protected by the Biodiversity Act. The present report
focuses to the study of natural populations and plant communities of M. juliana in the two regions
of its occurrence in Bulgaria — Eastern Rhodopes and the Valley of Mesta River. In the first locality
the species grows on steep stony slopes and on walls of a medieval fortress, and the second one —



on a steep calcareous slope, and on abandoned agricultural land. We present results of a survey on
the species composition of plant communities of M. juliana together with analyses of floristic
elements and ecological forms. The floristic composition indicates that the participation ratio of
elements with Mediterranean origin is high. The ecological factors that have the highest impact on
the floristic composition are intensive light, air temperature and humidity. The area occupied by
the species is limited due to its very specific requirements and low competition ability.

Exosornuna u GguiopucTHYHA XaaKTEPHUCTHKA HA eCTBCTBEHUTE momyJaanmuu Ha Micromeria
juliana (L.) Benth. ex Rchb. B Brarapus

Pe3ome

Micromeria juliana e psapk Bua 3a ¢uiopata Ha beirapus. Bxiarouena ¢ B UepBeHa KHura Ha
Beirapust ¢ KOHCEPBAIMOHEH CTAaTyC ,,3aCTpalicH” OT M34Ye3BaHE BHJ, KaKTO W B 3aKoHa 3a
OMOJIOTMYHOTO pa3sHooOpasue. Hacrosiara my0aMKarys Ma 3a el IPOyYBaHe Ha ChCTOSHHETO
Ha IOIyJIalMUTE Ha BHJIA, KAKTO M PACTHTEIHUTE ChOOIIECTBA, C KOUTO ce CBhp3Ba. [Ipoydenu ca
JIBE ECTECTBEHU HAaXOAuIla Ha Buaa — B I3rounu Pogonu u B JlonuHara Ha pexa Mecra. B mbpBoTo
HAXOJIHIIE BUABT € YCTAHOBEH 10 CTPHMHH KAMEHHMCTH CKJIOHOBE B MecTHOCTTa Kasero, KakTo u
MEXly IyKHATHHUTE Ha CPETHOBEKOBHATA KPEIIOCT, & BbB BTOPOTO — Ha CTPBMEH CKaJIeH CKIIOH,
KaKkTO W B W30CTaBeHU oOpaborBaeMu ruromy. HampaBeHa e (iopucTHYHa XapaKTEpUCTHKA Ha
JIBETE M3CJCIBAHM Haxojuina Ha Buaa. ONMHCaH € MBJIHUAT BUIOB ChCTaB, KaTO ca OTOEISI3aHU
€KOJIOTMYHUTE TPYIIH PACTECHHS CIIOPE]] OTHOIIEHUETO UM KbM CBETIIMHHHUS PEKUM M BIQKHOCTTA,
OMOJIOTUYHKTE THIIOBE PACTCHUS, XKM3HEHUTE (HOPMHU M (IIOPHUTE elleMeHTH. | 'eoeleMEHTHUSAT
aHaJIM3 I[IOKa3Ba JIOMHMHHUPAIIOTO Yy4YacTHE Ha €IEMEHTH C MEIUTEPaHCKa KOMIIOHEHTA:
npeobiaaaBar CyOMeIMTEPAHCKUTE CIEMEHTH, CIICIBAHN OT €BPOINEHCKO-MEIUTEPAHCKUTE U OT
TUIIMYHO MeauTepaHckuTe. ExoaornynnTe (akTopu, KOMTO OKa3BaT HAM-TOJIIMO BBH3JCHCTBHE
BBPXY (DJIOPUCTHUYHHS CHCTAaB Ca CBETJIMHHHUAT PEXKHUM, BB3IYIIHUTE TEMIIEpaTypa U BIa)KHOCT.
[TiomnTa Ha €CTECTBEHUTE HAXO/IUIIA € OTPAaHWYEHA, TOPaIH CIeNU(PUYHITE H3UCKBAHKS Ha BU/Ia
M HHACKaTa KOHKYPEHTOCITOCOOHOCT.

51. Nikolova M., Aneva I., Zhelev P., Dimitrova M. 2017. Flavonoid compounds and
antioxidant activity of Bulgarian species of Micromeria. Annuaire de I’Université de
Sofia “St. Kliment Ohridski”, Faculte de Biologie, vol. 102, livre 4: 7-13.

Summary

Four Micromeria species, naturally distributed in Bulgaria were examined: Micromeria dalmatica
Benth, Micromeria frivaldszkyana (Degen) Velen., Micromeria juliana (L.) Rchb. and
Micromeria cristata (Hampe) Griseb. Acetone exudates and methanolic extracts of the species
were studied for flavonoid compounds by TLC and HPTLC. Sixteen flavonoid compounds were
detected by screening in different TLC systems (different sorbents and mobile phases). Flavonoid
aglycones — apigenin, luteolin, apigenin 4’-methyl ether, quercetagetin 3,6,7-trimethyl ether —
were identified in acetone exudates of the examined species. Flavonoid glycosides — kaempferol
3-rutinoside, quercetin 3-rutinoside (rutin), quercetin 3-glucoside/hyperoside, luteolin 7-0-
glucoside as well as chlorogenic acid — were determined in the methanolic extracts. The methanolic
extract of studied species were evaluated also for free radical scavenging activity using DPPH



assay. All extracts showed significant antioxidant activity, and the ones of M. dalmatica and M.
frivaldszkyana exhibited the highest activity.

D1aBOHONIHN KOMIIOHEHTH M AHTHOKCH/IAHTHA AKTUBHOCT HA OBJTapCKUTE BUI0BE OT PO/
Micromeria.

[IpoydeH e mMeTa0ONUTHHUAT NPOGUI Ha YETUPHUTE €CTECTBEHO PA3MPOCTPaHEHU BHJIA OT POJ
Micromeria B bwarapus: Micromeria dalmatica Benth, Micromeria frivaldszkyana (Degen)
Velen., Micromeria juliana (L.) Rchb. u Micromeria cristata (Hampe) Griseb. Ycranosen ¢
(IaBOHOMAHUAT CHCTAaB Ha alleTOHOBUTE €KCyIaTH U METAHOJIHHUTE EKCTPaKTH, Karo ca
W3MOI3BaHN THHKOCIOWHO XpOoMaTorpa)CcKu METOJT U BHCOKO e(EeKTHBHA THHKOCIIOWHA
xpomatorpadus. Peructpupanu ca mectHaneceT (aaBoHOUAa, Ha 06a3aTa Ha U3IOJI3BAHETO Ha
Pa3IYHUA THHKOCIOWHO XpOMAaTOrpa)CKu CHUCTEMH (C Pa3IMyHU TBBHPIW U MOABWKHU (asu). B
alleTOHOBUTE EKCYJaTH ca HUIESHTU(GUIUpPAHU cielHUTe (IABOHOWIHU arJIMKOHU: alUTeHHH,
JyTEOJIUH, allUTeHUH 4° — METHJI eTep, KBepleTareTut, 3,6,7 — TpumeTun erep. B MeranonHute
EKCTPAKTH ca UIeHTUDUIIUPAHU cleAHUTE (ITABOHOMIHU TTIUKO3UIN: KeMIepos 3-pyTHHO3U],
KBEPLETUH 3-pyTUHO3U] (PYTHH), KBEPIETHH 3-TIIFOKO3HI/XUTIEPO3U/L, JIyTeOnuH 7-0-TIFoK03u I,
xJioporeHoBa kucenuHa. OrmnpeneneHa € M AHTUOKCHUJAHTHATa AaKTUBHOCT Ha METAHOJIHUTE
excrpaktu (mo DPPH meton). Bcuuku ekcTpakTi moka3BaT BUCOKA aHTHOKCHAHTHA aKTUBHOCT,
Karo Haii-roasma e npu Bugosere M. dalmatica u M. frivaldszkyana.

52. Zhelev P., 2017. Studies on the glacial refugia of forest trees on Balkan Peninsula.
Contributions of the Macedonian Academy of Sciences and Arts. Section of Natural,
Mathematical and Biotechnical Sciences, 38(2): 129-135.

Summary

During the Ice Age the southern parts of Europe, including Balkans, remained practically
unaffected by glacia-tions and served as refugia for many plant and animal species. However, even
within the framework of each glacial refugia, the conditions were not homogeneous and isolated
“hot spots” appeared that had led to “refugia within refugia”. The territory of Balkan Peninsula
could be subdivided into different zones, which are of different importance from the point of view
of formation of the present day biodiversity. Tree species are particularly suitable for studies of
inter-glacial and post-glacial migrations, due to their important ecological role in shaping the
environmental condi-tions. Today, studying of these issues is greatly facilitated by introducing of
genetic markers, allowing precise tracing of post-glacial migrations. The topic is less studied in
the Balkan Peninsula, even though the region is considered one of the most important European
refugia. A brief review of the more important studies in this respect is presented and the prospects
and importance of such studies is discussed.

IIpoyuBaHne BbpXy riianuajHure pegyruymMu Ha bajikancKus 1oJ1yocTpoB
Pe3rome

Ilo BpPEMC Ha JICAHUKOBATA €110Xa IO KHUTC 4aCTH Ha EBpona, BKIIIOUHUTCIIHO U BaHKaHI/ITe, ocTraBart
MPAaKTUYCCKNU HE3aCCrHAaTU OT JICAHUIUTEC U CIIY>KAT KaTo Y6C)KI/IH_IE[ 34 MHOI'O paCTUTCIIHU U



KUBOTHHCKH BUJOBE. BBIIpeKu TOBa, 1OpHU B paMKHUTE HA BCSKA JICTHUKOBA peyrus, YCIOBUATA
He 0siXa XOMOTECHHHU U C€ MOSBUXa M30JIMPAHU “TOPEIIM TOYKH , KOUTO J0oBeaoxa 1o “refugia B
pamkute Ha refugia”. Tepuropusita Ha bankaHckust MOTYOCTPOB MOXKE Ja ObJe pas3zeiieHa Ha
Pa3IMYHU 30HHU, KOUTO ca OT Pa3jIMYHO 3HaYEHHE OT TJIeIHA TOYKa Ha (POPMUPAHETO Ha THEIIHOTO
OonopasHooOpaszue. JIbpBecHUTE BHUAOBE Ca OCOOCHO TMOAXONANIM 32 U3CICABAHE HA
MEXAYTTAUAIHATE U MOCTICAHUKOBUTE MHUTPAIMH, MTOPAId TAXHATA BaKHA €KOJOTHYHA POJIs
pu 0hOPMSIHETO Ha €KOJIOTUYHHUTE YCIIOBUS. J[HEC M3ydaBaHETO Ha TE3W BBIPOCH € 3HAUUTEITHO
yJIECHEHO 4pe3 BbBEXKJAaHE Ha TNeHEeTUYHHU MapKepH, MO3BOJIABAILM TOYHO MPOCIEAsSBAaHE Ha
MOCTJICAHUKOBUTE MHTpaluu. TemaTa € mo-cinabo mpoydeHa Ha banakaHCKHS IOIYOCTPOB,
BBIIPEKU Y€ PETMOHBT C€ CUMTA 3a €UH OT Hali-BaKHHUTE eBporlelicku peruoHu. Ilpencrasen e
KpaThK Mperjie]l Ha MO-BAXHUTE HM3CIICIBAHUS B Ta3W HACOKAa U OOCHICHH TEPCIECKTHBUTE H
3HAYEHHUETO Ha TE€3H U3CIICBAHUSI.

53. llinkin V., Zhelev P., Dimitrov D., 2017. Statistical assessment of fluvisols in “Gladino”
gravel quarry, Chelopechene, Bulgaria. Bulgarian Journal of Soil Science, 2: 133-147.

Summary

The paper presents results of an investigation on Fluvisols. The soils are located in “Gladino” gravel
quarry, Chepintsy district, Bulgaria, on an area of 1.043 kmz2. Soil samples were taken from fifteen soil
profiles at a depth of 0-100 cm. The factors of soil formation were characterized and it's
physicochemical properties were studied. The changes in physicochemical properties were
investigated at different soil depths and the relationships between different soil characteristics were
tested by correlation analysis. The results reveal that some soil characteristics, such as the content of
clay, sand, organic matter, and the soil porosity have strong positive or negative correlation with the
soil depth. The soil characteristics such as acidity or alkalinity of soil (pH), the content of loam, bulk
density, Total Kjeldal Nitrogen (TKN), mobile phosphorus and potassium demonstrated an
insignificant or weak relationship with the soil depth. There are significant correlations between the
physicochemical soil properties in 28 out of 78 cases. All results are discussed in relation to soil
formation processes in the studied region.

Crartucruyecka OlleHKAa HA HAOHOCHHMTE MOYBH B Kapuepara 3a 4akbJa ,[aagumHo* kpaii
Yeaoneuene.

Pesrome

CrartusiTa TpeACTaBs pe3yiaTatd OT uscienBaHe Ha mnouBeH tun Fluvisols. IlouBure ca
pa3nosoXeHu B Kapueparta 3a yakb "[maguno", obnact Yenuniwm, bbarapus, va miomy ot 1.043
kM2, B3etm ca mpobm OT TeTHajeceT IIOYBEHM Tpoduiaa Ha gemboumHa 0-100 cm.
OxapakTepu3upanu ca (pakTopuTe Ha MOYBOOOPA3YBAHETO U Ca M3CIEABAHU (PU3MKOXUMHUYHUTE
cBoiicTBa Ha nmousara. [IpoyyeHu ca npoMeHuTe BbB (PU3UKOXUMUYHUTE CBOMCTBA Ha pa3IHuHU
MOYBEHH JIBJIOOYMHHU U Ca U3CIIECABAHU B3aMMOBPB3KUTE MEX/y Pa3IMUYHUTE XapaKTePUCTHKH Ha
MO0YBaTa Ype3 KopesaloHeH aHanu3. Pe3ynraTure nokas3Bart, 4e HIKOU MOYBEHH XapaKTEPUCTUKH,
KaTo ChABP>KAHUETO HA IVIMHA, [IACHK, OPraHWYHA MaTepusl U MOYBEHA MTOPbO3HOCT, UMAT CHJIHA
MOJIOKUTETHA WM OTPULIATEIHAa KOpenalus C MoYBeHaTa abiI004MHa. XapaKTepUCTUKUTE Ha
MoYBaTa KaTO KUCETMHHOCT WK aJIKaIHOCT Ha noysara (pH), cbabpkanuero Ha riuHa, o0eMHaTa
mrpTHOCT, 00must a30t no Kengan (TKN), moommaUAT hocdop u Kanuii moka3BaT He3HAYUTETHA



i cnaba Bpb3Ka € TOYBEHaTa JbjIOOuMHA. ChHINECTBYBAT 3HAYMMHU KOPETAIUM MEXKIY
(bU3UKOXMMUYHHUTE CBOWCTBA Ha TTouBarta B 28 oT 78 ciyuas. Becuuku pesynratu ca o0ChIeHN BbB
Bpb3Ka ¢ IOYBOOOPA3yBATEIHUTE MPOLIECU B U3CIIEIBaHATa 00JIACT.

54. Khoury E., Sajyan T.K., Zhelev P., Sassine Y.N., 2018. Investigating the effect of
substrate, mycorrhizal application and bulb separation on the growth of the wild
orchid Anacamptis pyramidalis. AGROFOR International Journal, 3 (3): 5-13.

Summary

Pyramidal orchid (Anacamptis pyramidalis) is a wild terrestrial orchid widely found in Lebanon and the
Mediterranean zone. Random collection and trade of the orchid for medicinal and edible use (salep)
subjected it to a risk of extinction. Consequently, the current work aimed to propagate this orchid in vivo.
Orchid bulbs were transplanted from the wild into four different soil substrates (Pinebark, Pinebark-Peat
(1/1), Peat-Sand (1/1) and control: soil from the collection site) under controlled conditions of
temperature and humidity. The effect of mycorrhizal application (MY: Yes) was tested in the different
substrates except in control and orchid bulbs (son bulb and mother bulb) were planted combined
(SB+MB) or after separation of the mother bulb (SB). Same treatments were repeated over two
consecutive years. Results showed an earlier emergence of son bulbs (SB) grown in control substrate.
Moreover, there was a significant difference in plant growth with superiority for (SB) compared to
(SB+MB) regarding plant length and elongation of first leaf except bulb dimensions (length and width)
that were higher in (SB+MB). Mycorrhizal application enhanced the overall growth of plants and its
effect was the most obvious in the substrate Peat-Sand (1/1). In general, the best growth of the orchid was
observed at the level (SB)/(MY:Yes)/Peat-Sand (1/1).

Results of the second experimental year confirmed those of the first year with an improvement of the rate
of emergence by 13%. The in vivo propagation method was beneficial on improving the growth of A.
pyramidalis ex situ and it could be adopted as an initiative for wild orchid conservation.

Pesrome

Anacamptis pyramidalis e muBopacTsil BHI OpXHIes, IIMPOKO pasmpocTpaneH B JIuBaH u
CpenuzemHoMoprero. CHCTEMHOTO i ChOMpaHe C THPTOBCKH LENH (KaTto JeyeOHO U SUIHBO
pacTeHue) u3Jiara Ha PUCK ChIIECTBYBaHETO Ha BUia. HacTosmoTo mpoyyuBane numa 3a 1ed in vivo
pa3MHOKaBaHe Ha Buja. JIyKkoBUIMTE Ha OpXujaesATa OsiXa TPaHCIUIAHTHPAHW OT €CTECTBEHUTE
HaXOJWIa B YETUPU PA3IMYHH THIIa OYBEHU cyOcTparu (0OpoBU KOpH, OOPOBH KOPU M TOPd
(1/1), Topd u msacwk (1/1) u KOHTpOIA — MOYBA OT €CTECTBEHOTO HAXOAMIIIE), P KOHTPOIUPAHU
YCIIOBHSI Ha TeMIepaTypa W BIaXHOCT. M3cienBaH € ePeKkThT OT NMPHIIOKEHA MHUKOpH3a MpU
pa3IUYHUTE CyOCTpaTH, C U3KIIIOUYEHHE Ha KOHTpoJaTa. EkcrepuMeHThT ¢ MEKOpH3aTa ce IOBTapsi
B TPOJIBIDKCHWE Ha JIBE TOMWHH. Pe3ynraTuTe TOKa3BaT MO-PaHHO pPa3BHTHE HA JIBIIEPHUTE
JYKOBUIM B KOHTposata. HabnroaBana e 3HauMTeNTHA pa3siika B pacTeka Ha PacTEHHUTA, KaTo
TBIIEPHUTE JIYKOBHIIM CE Pa3BUBAT MO-0bP30, IBDKUHATA HA PACTCHHUATA U HA IIBPBUS JIUCT € T10-
royisiMa, a MMPOYMHATA U JBDKMHATA HA JIYKOBHIIUTE NMPU MaUMHHUTE PACTEHHs € MO-TOJsMA.
MuKOpU3HOTO 3apa3sBaHe yBeNIndaBa 0OIMIOTO HApaCTBaHE HA PACTEHUATA, KATO HAOIIIaBaHUST
edeKT e Hali-3HAUUTEeJIeH MPU U3IO0JI3BAaHETO Ha cyOocTpat Topd-msachk (1/1). B 3akimouenue Haii-
100po pa3BUTHE HA OpPXHICHUTE € HAOJIOJaBaHO MpU cJleaHaTta KOMOWHAuuUs: (IbIICpPHU
nykoBuin)/(mukopusa)/topd:mscek (1/1).



Pe3ynrarture oT BTopara roarHa nmoTBbpKIaBaT Te€3U OT MbpBaTa, C HaMaJsiBaHEe Ha MEpHoJa J0
MOHUKBaHETO (MOHUKBaHe Ha pacteHusTa 13% mo-06p30). PasmMHoXkaBaHeTO B iN VIVO yciioBus €
1eJIeChOOpa3HO U MOXKeE Ja C€ TPHIIOKU YCIEIIHO B OMA3BaHETO HA BHUJIA.

2.1.4. Ily6aukauuu B cOOPHULHK OT HAY4YHH KOHpepenuuu (18 6p.)

55. Keaes II., I'orymes I'., 2000. ®aopucTnynn Marepuaau ot paiiona Ha Ilerpuu. B:
IIunkos H., Kexaes II., Iparanosa U. (pen.) Co. Jokaaau or HayyHa KoOH(pepeHIMsI
“75 roauHM BHCLIE JIeCOTEXHUYeCKO oOpa3oBanue B bbarapus”, cepusi ExoJiorust u
ona3BaHe HAa MpUpPOJHATa cpeaa, 53-55.

Pe3rome

CwobmaBar ce 19 pacturennu takcona (Ophioglossum vulgatum L., Cheilanthes maranthae (L.)
Domin, Silene heuffelii Soo, Stellaria nemorum L., Hypericum hirsutum L., Cardamine impatiens
L., Cardamine raphanifolia Pourr., Laurocerasus officinalis Roem., Spiraea chamaedryfolia L.,
Anthriscus nitida (Wahlenb.) Garcke, Vincetoxicum fuscatum (Horn.) Rchb., Asperula taurina L.
ssp. leucanthera (G. Beck.) Hay., Senecio papposus L. ssp. papposus, Verbascum abietinum Borb.,
Veronica montana L., Carpesium cernuum L., Doronicum columnae Ten., Arum elongatum Stev.,
Fritillaria gussichiae (Deg. et Dorfl.) Rix.) noBu 3a paiiona Ha ITerpuu. CemeMHaeceT OT TAX ca
YCTaHOBEHU BBB ()JIOpUCTUYHUS palioH Ha benacuna u gaBa — B qonuuara Ha p. CTpymenHuIa
(¢pnopuctuyn paiton CTpymcKka J10JIMHA).

Floristic findings in the region of Petrich.

Summary

In the present short note we report 19 plant taxa (Ophioglossum vulgatum L., Cheilanthes
maranthae (L.) Domin, Silene heuffelii Soo, Stellaria nemorum L., Hypericum hirsutum L.,
Cardamine impatiens L., Cardamine raphanifolia Pourr., Laurocerasus officinalis Roem., Spiraea
chamaedryfolia L., Anthriscus nitida (Wahlenb.) Garcke, Vincetoxicum fuscatum (Horn.) Rchb.,
Asperula taurina L. ssp. leucanthera (G. Beck.) Hay., Senecio papposus L. ssp. papposus,
Verbascum abietinum Borb., Veronica montana L., Carpesium cernuum L., Doronicum columnae
Ten., Arum elongatum Stev., Fritillaria gussichiae (Deg. et Dorfl.) Rix.), which are new for the
region of Petrich. Seventeen of them were found in the Belassitza Mountain, and two — in the
valley of Strumeshnitza River (floristic region of Struma valley).

56. Keaes II., FOpykos C., 2000. ®opma ¢ IpocTH ¥ TPOWHHM JIMCTA NPU TECHOJMCTHHUS SICEH.
B: IMunkos H., Keaes II., [Iparanosa H. (pex.) CO. [okgaaum oTr Hay4Ha
KoH(epeHnust “75 roAMHM BHCIIE JIeCOTEXHMYeCKO oOpa3oBaHue B bnarapus”,
cepusi JlanamadTHa apXUTEKTYpa U CTONMAHCKO ynpaBJjeHue, 88-91.



Pe3ome

[IpencraBeH € aHaNIM3 W KOMEHTAapH BBPXY (GopMa C MPOCTH M TPOMHM JmcTa mpu Fraxinus
angustifolia, kosiTo He e chOOIIIaBaHa Jlocera 3a AUBOPACTSIIATA U KyJATHBHPaHa ACHIpoQIIopa Ha
beirapus. TakcoHOMUYHUAT aHAIM3 TIOKa3Ba, ue ce kacae 3a Fraxinus angustifolia Vahl. Var.
monophylla Henry.

A simple-leaf form of Fraxinus angustifolia

Summary

A brief comment on a simple-leaf form of an Ash (Fraxinus) is presented. The form is not still
reported for the indigenous and cultivated dendroflora of Bulgaria. The taxonomic analysis lead
to conclusion that it is Fraxinus angustifolia VVahl. VVar. monophylla Henry.

57. Kenes II., Caasos I'., 2002. I'enernuna audepennuamuss Ha Pinus mugo Turra B
Bbarapus: 3HaueHne 3a 3ana3BaHeTo HA reHeTHYHUA Gona Ha Buaa. B: TeMHuckoBa
. (pen.). Tpynose na llecrata Haunonayina kondgepennus no boranuka: 467-472.

Pesrome

N3cnenBanu ca 15 monmymanuM Ha KJIEKa, NMPEACTaBAIM LENWs HETOB apeas B bbiarapus.
[IpunoxeH e M30€H3MMEH aHalU3 M CTATUCTUYECKM aHajIu3 3a ONpelesisiHe Ha TI'€HETHYHO
YHUKAJTHUTE MOMYIalUH.

Summary

Fifteen Pinus mugo populations from Bulgaria were studied, representing the whole range of the
species in Bulgaria. Isozyme and statistical analyses were employed to identify the genetically
unique populations.

58. UaumeB MH., Cxkaarcosnec A., Tcakrcupa M., Ilacasimec I'., Kener II., 2002.
Mukpopa3mMHokaBaHe Ha 4depHokopara ¢opma nHa OGuxHoBeHaTa Gpe3a (Betula
pendula Roth. ‘melanocortea’) u GuoXuMHUYeH aHAIN3 HA KJIOHUPAHUTE pacTeHus. B:
Temuuckosa /I. (pea.). Tpymoe nHa Illecrata Hanmonanna xkondepeHmusi mo
Bboranuka: 407-414.

Summary

The effect of different cytokinins, auxines and their concentrations on the bud formation from
leaf segments of Betula pendula ‘melanocortea’ was studied. The variety of the growing plants
was examined together with isoenzyme monolocus genotypes of the maternal plants.

Pe3rome



N3cneaBano € BIMYHUETO HA PA3NIUYHU [IUTOKUHUHU, ayKCUHU M TSAXHATa KOHIICHTPAIUS BHPXY
dbopMUpaHETO Ha WBIKUTE OT JHUCTHH CETMEHTH Ha Betula pendula ‘melanocortea’.
Bepudukanusra Ha HOBOIOJIYUEHUTE PACTECHUS € HAlpaBeHa Ype3 CPaBHSIBAHE ¢ MOHOJOKYCHU
TCHOTHIIOBE Ha MAWYMHOTO PACTCHHUE.

59. IOpykoB C., Keaes Il., laBkoB E., 2003. /Ienaposioruuna xapakrepucruka Ha IIII
3uaatau Hsacbuu. B: CO6. Jokiaaam ot koHpepenuus: “S0 roxuHu 0T 0CHOBABAHETO HA
MII “3aatuun nsacbun”, Bapua, Oxromspu, 2003.

Pe3ome

[IpenacraBena e aeHapojoruyHa Xxapakrtepuctuka Ha tepuropusita Ha [III 3natHu nscwim.
AHanmu3bT IOKa3Ba, 4€ Ha TEPUTOPUATA Ca YCTAaHOBEHHM OKOJIO 75 BHMJA ABPBETA U XPACTH,
npuHajuiexkay kpM 22 cemerctsa. [IspBerata ca 60 %, xpacture — 34 % u 6 % ca appBecHU
nuaHu. JIbpBecHaTa pacTUTENHOCT oOpa3yBa IET €CTECTBEHU THUIIA FOPCKU ChOOIIECTBA, a €AUH
TUI CHOOIIECTBO (UTJIONIMCTHU TOPCKU KYJITYpH) € OT U3KYCTBEH Mpousxoi. Pesynrarure ca
0OCBH/JICHH B CBETJIMHATA Ha OMa3BAaHETO HA ECTECTBEHUTE €KOCUCTEMH B IIPUPOIHUS TapK.

Summary

Dendrological characteristics of the territory of Zlatni Pyassatzi Nature park is presented. The
analysis revealed that there are about 75 arboreal species belonging to 22 families on the Park
territory. Trees are about 60 %, shrubs — about 34 % and there are 6 % woody lianas. The
indigenous vegetation forms five types of natural plant communities and one community type
(coniferous plantations) is of artificial origin. The reulsts are discusses in the light of conservation
of natural ecosystems in the nature park.

60. beaes T., lumosa /l., ’Keaes II., lumurpoB M, [laBkoB E., [lones P., 2003. I'opcku
MecTooOuTaHuA B bbirapusi ¢ Bucoka KoHcepBannoHHa croiHocT. B: CO. Jokaann
oT koH(pepenuusi: “S0 ronuuu ot ocHoBaBanero Ha IIIl “3naTuu nacsuu”, Bapua,
OxTtomepnu, 2003.

Pesrome

IIpeioskeHa € METOAMKA 3a OIpPEJEIIsHE HA TOPCKH MECTOOOMTAHUs ¢ BUCOKA KOHCEPBAllMOHHA
CTOMHOCT, KaTto € wu3noi3BaHa kiacuukamusara EUNIS. Mnentudunupanu ca 48 Ttakusa
Mectoobutanusd. OT Tax 16 morar na ObAaTr ompeesieHn KaTo MECTOOOMTaHUS ChC CBETOBHO
3Ha4yeHue, 23 — ¢ eBponeicko u 9 — ¢ HaumoHanHo. MaenTuduumpany ca OCHOBHUTE 3aIlIaxy 3a
TOPCKUTE MECTOOOMTaHHS C BHMCOKAa KOHCEpBallMOHHa cToifHocT. HampaBeHa e Bpb3ka C
MeXyHapoaHaTa ekosiornuHa mpexara Harypa 2000.

Summary

A method is proposed for identification of forest habitats with high conservation value, by using
the classification EUNIS. Total 48 such habitats are identified. Sixteen of them can be classified
as habitats of world importance, 23 — of European, and 9 — of national importance. The main threats



to the forest habitats with high conservation value is identified. A link to the international
ecological network Natura 2000 is provided.

61. Wiman B.L.B., Zhelev P., Gaydarova P.N., Yurukova L.D., Donev E.H., Velchev K.,
2003. Notes on the physico-chemistry of a pollen-rain event in a high-elevation Pine
forest in the Rila Mountains, Bulgaria. In: Proc. NOSA (Nordic Society for Aerosol
Research) Aerosol Symposium, Copenhagen, November 13-14, 2003: 57-58.

Pe3iome

NscnenBana e possita Ha MOJCHA B KPhroBpara Ha eleMeHTHTe B OsutbopoBa ropa B Puia. [lpu
aHaJIM3 Ha TIOJIEHOBM NPOOM OT MO CKJIONAa HA TopaT W OT OTKPUTA IUION[ Ca YCTAaHOBEHU
CBIIECTBEHU PA3JIMKH, TJIABHO 10 OTHOIICHHE HA €JIEMEHTHTE Kanui, pocdop, Mea M MaHraH.
Karo wsmo, choTHOIIEHHETO MeXAy MpoOu OT OTKpHUTA IUIOII U OT Topa € Mexay 2 u 28 3a
pa3IMYHUTE EJIEMEHTH.

Summary

The role of the pollen in the geochemical cycle is studied in a Scots Pine forest in Rila. The parallel
analysis of pollen samples taken from the forest and from open area revealed that there are
substantial differences regarding the elements K, P, Cu and Mn. As a whole, the ratio between the
open area samples and forest samples ranges between 2 and 28 fo the different elements.

62. Yurukov S., Zhelev P., Tsavkov E., 2004. Dendrological Composition in the forest
shelter belts in Northeastern Bulgaria. In: The Deliblato Sands. — Proceedings of the
Seventh Symposium VII, Pan¢evo, Serbia & Montenegro, pp. 335-344. (with
summary in Serbian).

Summary

The tree composition of the field protection shelterbelts is of crucial importance for performing of
their specific functions — limiting the wind speed and wind soil erosion. The paper presents an
analysis of the species composition in representative objects in Northeastern Bulgaria. The
diameter growth of the main tree species was studied by means of increment cores. The biometric
analysis performed revealed some peculiarities of the growth of the tree species. Additional
information provides the analysis of herbaceous layer in the shelterbelts.

JleHApOIOTHYEeH CHCTAB Ha MOoJIe3alliMTHUTE ropcky nosicn B Cesepousrouna buiarapus

Pe3rome

JIBpBECHUSAT CHCTAB Ha TOJIC3AIIUTHUTE TOPCKHU TIOSICH € OT PEeIllaBalio 3HauYeHUE 3a
W3MBIHEHUETO Ha TEXHUTE CHeUPUIHN (YHKIIUHU - OTpAaHUYaBaHE HA CKOPOCTTA HA BATHPA U
epo3usiTa Ha mouBara. [IpeacTaBeH e aHaMM3 HA BUIOBUS CHCTaB Ha MPEACTABUTEITHN OOEKTH B
CeBepoustouna bearapus. PactexxsT o 1uamMeTbp Ha OCHOBHHUTE IbPBECHU BUJIOBE €



M3CJeBaH ¢ MOMOIITa HAa IPUPACTHH NPoOH. V3BBpIICHUAT OMOMETPHUEH aHAIIN3 Pa3KpHUBa
HSIKOM OCOOEHOCTH Ha pacTexa Ha IbpBECHUTE BUAOBE. JlombiHUTEIHA HH(OPMALIHSI OCUTYpsIBa
aHaJIM3 Ha TPEBHMS CJIOU B MOJIE3ALLUTHUTE MOSICH.

63. Georgieva M., Zhelev P., 2005. A strategy for gene conservation of Platanus orientalis L.
in Bulgaria. B: Yunes H. (pexa.) IIspBa Hanuonanua Hayuna Koudepenuusi mo

Exonorus “buopasnoodpasue — Exocucremu — I'iio6aanu npomenn”, C., IlenTexcon:
139-144.

Summary

The Eastern Plane tree is a rare species in the Bulgarian flora. It occupies limited territories along
the rivers in the southern part of the country and is included in the Red Data Book of Bulgaria. Its
habitats are among the priority habitats for conservation. Therefore, the species needs conservation
measures. The present work presents preliminary results of a study of the genetic diversity of the
species in Bulgaria, as well as a strategy for the conservation of its genetic resources. The
distribution of genetic diversity within and between populations provides information providing a
background for the recommended conservation measures.

Crparerus 3a ona3BaHe Ha reHeTUYHUTE PecypcH HA U3TOYHMS IJIaTaH e bbarapus

Pe3rome

W3rounmsT 1utataH € psabK AbpBeceH BHI 3a bbiarapckara d¢uiopa. Toil 3aema orpaHudYeHU
TEPUTOPUHU TOKpall PEKUTE B IO’KHATA YacT Ha CTpaHara, BKJIKOYEH € B YepBeHaTa KHHUIa Ha
bovarapusi, a HeroBuTe MeCTOOOUTAHMS Ca OT MPUOPUTETHUTE 32 ora3BaHe xaoutatu. [lopanu ToBa
BUIBT C€ HY)KJae OT KOHCEpBAlIMOHHU Mepku. HacTosiata pabota mpencTaBs mpeaBapuTeHA
pe3yaTaTi OT MPOYYBAHETO HA TEHETHYHOTO pa3sHOOOpa3uWe Ha BHJA Yy HAC, KaKTO M IUIaH 3a
CTpaTerus 3a OIa3BaHE€ Ha TEHETUYHHUTE My pecypcu. PasmpeneneHuero Ha TE€HETUYHOTO
pa3HoOOpa3ue B MOIMYNAIUUTE U MEXIY IMOMYyJANUTE JaBa WH(POpMaIUs, KOATO CIYXH KaTo
OCHOBaHHE 3a MPENOPhYAHUTE KOHCEPBAIMOHHU MEPKHU.

64. Yurukov S., Zhelev P., 2005. Biometric characteristics of Mountain Dwarf Pine (Pinus
mugo Turra) and its hybrids with Scots Pine (Pinus sylvestris L.). In: Proc.
International Symposium “Forest and Sustainable Development”, Brasov,
Romania: 7-12.

Summary

Seven natural populations of P. mugo are subjected to morphometric analysis based on needle
traits. Additionally, 25 individuals were selected to study the hybridization, all they growing in a
trial plantation in Yundola. Of them 11 were considered as putative hybrids, 10 were pure P.
sylvestris and 4 — pure P. mugo. The results revealed that two natural populations from Stara
planina form a distinct group and differ significantly from the other populations from Rila and
Rhodopes massif. The analysis of putative hybrids showed that some traits were intermediate



between the parental species, while other traits had either lower, or higher values than any of the
parental species, which is probably due to the fact that not all putative hybrids were the real ones.

BuomMerpuuna xapakrepucTiuka Ha Kjeka (Pinus mugo Turra) u HeroBUTp XHOpHIH ¢ OeJTus
oop (Pinus sylvetris L.)

Pe3rome

M3cnenBanm ca cemeMm ecTecTBEeHW monmyianuu Ha P. mugo Ha Gazata Ha MopdoMeTpuIHH
npu3Hany Ha Jucrata. JlombiaHuWTenHo, 25 WHAMBUAA ca W30paHW 3a W3CIEABaHE Ha
xubpuausanusra. Ot 1ax 11 ca npeanonaraemu xubpuau, 10 ca yuctu P. sylvestris u 4 — uucTu
P. mugo. PesyntaTtute mokasBaT, 4e OT €CTECTBEHHTE mMomnyhanuu asere oT Crapa IUlaHUMHA
MOKa3BaT sicHa 000COOEHOCT M ce OTJMYaBaT OT OCTaHaIWuTe, OoT Puito-Popomnckus macus.
AHanM3bT HA MPENoJIaraeMUTe XUOPUIIM TO0Ka3a, Y€ HAKOM MPU3HALM Ca MEXIUHHU MEXKITY
POIUTENICKUTE BUAOBE, TIOKATO APYTM HMMaT WU TMO-BHCOKA, WIU IMO-HHUCKA CTOMHOCT, KOETO
BEPOSTHO C€ IBJDKU Ha (pakTa, e He BCHUKH Mpe/IojiaraeMyu XHOpHUIN ca HANCTUHA TaKUBA.

65. Yurukov S., Tsavkov E., Zhelev P., 2005. Results of the introduction of some species of
genus Pinus in Eastern Bulgaria. In: Proc. International Symposium “Forest and
Sustainable Development”, Brasov, Romania: 13-18.

Summary

The performance of three pine species was studied in experimental plantations in Eastern
Bulgaria — near Varna and in Strandzha Mts. The species studied were P. wallichiana, P.
eldarica and P. nigra — the last one indigenous for Bulgaria, but planted outside its natural range.
The results revealed that Himalayan Pine and Black Pine express a good growth and high
productivity in the region, which indicates that they could be used for establishment of fast
growing plantations. The Afgan Pine showed slower growth and could be recommended for
afforestations for erosion control.

PesynTaTn OT MHTPOAYKIUATA HA HAKOU BUI0BE OT pOJ Pinus B B’b.]'ll"apl/lﬂ

Pe3rome

W3cnenBaH € pacTeXbT U ChCTOSIHHETO HA TPH BHJIa OOp B OMUTHH KynTypH B M3TouHa Bbarapust
— kpaii Bapua u B Ctpanka rranuna. M3cinensanute Bugose ca P. wallichiana, P. eldarica u P.
nigra — mocJeqHHUAT YacT OT JAeHapoduiopa Ha bwirapus, HO OTIVISKIaH HW3BBH MecTara Ha
€CTECTBEHOTO My pa3NpocTpaHeHue. Pe3ynraTure Moka3BaT, ue XMMaJaWCKUAT U YEPHHUSAT OOp
JEMOHCTPHpPAT T00Bp PACTEX U BUCOKA MPOAYKTUBHOCT B pallOHA M MOTAT Ja ObJIaT M3MOI3BaHH
3a Ch3/1aBaHE Ha HHTEH3UBHU OBPOPACTSINN KYATYPH, JOKATO SIAAPCKUAT OOp MOKa3Ba 1mo-0aBeH
pacTex U MOXe Jia ce Tpernopbya 3a MPOTHBOSPO3NOHHH 3aJIeCABAHUS.



66. Zhelev P., Tzarska A., 2009. Genetic diversity in the Bulgarian populations of Pinus peuce
Grsb. In: Noshad D., Noh E.W., King J., Sniezko R.A. (eds.). Breeding and Genetic
Resources of Five-Needle Pines. Proceedings of the Conference 2008, Yangyang, Korea,
Korea Forest Research Institute: 10-16. (ISBN 978-89-8176-605-4 (93520)

Summary

The paper presents results of a study on the genetic diversity in ten indigenous populations of the
Balkan endemic Pinus peuce Grsb., one of the two five-needle pines in Europe. Fifty to sixty trees
per populations were studied by means of allozyme gene markers. The within population diversity
(Ho=0.12) was lower than the average figures reported for other five-needle pines and significant
level of inbreeding was detected in some populations. Genetic differentiation measured by
Fstatsitics was 0.08 - well within the range typical for the outcrossing conifer species. The possible
reasons for the observed results and the implications for the species conservation and use are
discussed.

Pe3iome

[IpencraBenn ca pesyiaTaTH OT HM3CIEABAHE HA TEHETHYHOTO pPa3HOOOpa3ue B JECET MECTHH
MOMyJTallik Ha OankaHCKus eHaeMut Pinus peuce Grsb., eamH oT aBaTe METOWMIVICHH OOpa B
EBpona. M3cnenBanm ca meTaeceT O IIGCTAECET IbpPBETa OT MOIyJalys C TOMOINTa Ha
M30CH3MMHU TE€HHH MapkepH. PazHooOpasuero B momynamuutre (Ho = 0.12) e mo-HHCKO OT
CpCaAHUTE CTOMHOCTH 3a APYTUTC MECTOUTTICHU 60pOB€, a IIpyu HAKOU IoIyJiaiuu € yCTaHOBCHO
3HAYMTEITHO HUBO Ha MHOpUAMHT. ['eHeTHuHaTa qudepeHnuanus, n3Mepena upe3 F-crarucrukas,
e 0,08 — B Amama3zoHa, XapakTepeH 3a APYTH WIJIOJUCTHU BUAoBE. OOCHIEHU Ca Bb3MOXKHHTE
MPUYMHHM 32 HAOJIF0IaBaHUTE PE3YJITATH U CICJCTBHUATA 32 ONA3BaHETO M U3IOJI3BAHETO HA BHUJIA.

67. Paule L., Klinga P., Mikolas M., Zhelev P., 2013. Genetic diversity of capercaillie (Tetrao
urogallus L.) along the Carpathians. In: Beukovi¢ M. et al. (eds.) Proceedings of the
2" International Symposium on Hunting: “Modern aspects of sustainable
management of game populations”, Novi Sad, Serbia, 17-20 October, 2013.
University of Novi Sad, Faculty of Agriculture: 197-203. (ISBN: 978-86-7520-279-0).

Summary

Summary: Genetic structure of capercaillie populations along the Carpathians was studied by means
of the using non-invasive samples (faeces and molted feathers). In total, 165 samples of faeces,
feathers and tissues were used which originated from Slovakia, Poland, Ukraine and Romania and
70 tissue samples from Bulgaria and Russia which were used as outgroups. For genetic analysis 10
microsatellites of nuclear DNA were used. Population differentiation was studied using Bayesian
approach (STRUCTURE software). Except that the population genetic characteristics were used for
comparison of genetic diversity of studied populations.

The highest value of mean number of alleles per locus showed populations from Romania
na=7.44, while in contrary the lowest values were found in populations with lowest sample sizes
Russia and Ukraine (na=4.33 and 3.56, respectively). Expected (He) and observed heterozygosities
(Ho) varied between He = 0.54 (Ukraine) and He = 0.66 (Romania) or Ho = 0.50 (Ukraine) and Ho
= 0.68 (Bulgaria). Coefficients of inbreeding (Fis) in populations with greater number of samples



(Slovakia, Romania and Bulgaria) were close to 0 and they varied between —0.06 (Bulgaria) and
0.01 (Romania) while the populations with lower number of samples showed deficit of
heterozygotes Fis= 0.11 (Ukraine) or excess of heterozygotes Fis=-0.11 (Poland).

The Bayesian analysis using the STRUCTURE software produced two results. For K =2

groups all Carpathian population were clustered together, while for K = 3 groups, the Carpathian
populations were split into two groups: the Western Carpathians (Poland and Slovakia) and the
Eastern Carpathians (Ukraine, Romania) and also Russia was attached to this group. The second
analysis, K = 3, showed similarity to the intraspecific classification of capercaillie for two
subspecies (T. urogallus major and T. urogallus rudolfi). However, these results show genetic
dissimilarity of Romanian and Bulgarian populations which should both belong to T. urogallus
rudolfi.

The existence of two subspecies inhabiting the Carpathians should be verified by

sequencing of the mitochondrial DNA and the transition zone between the Western and the Eastern
Carpathians should be analyzed in detail by further sampling and analysis of capercaillie from the
Ukrainian Carpathians.

It has been proven that non-invasive samples can be used for detailed studies of the

structure of capercaillie and black grouse populations including the estimates of the number of
individuals on leks, subpopulation size and gene flow within the fragmented populations.

I'enern4no pazHooGpa3ue Ha riayxapa (Tetrao urogallus L.) B Kapnature

Pesrome

['enernyHara cTpyKTypa Ha MomnyjJanuuTe Ha riyxaps ot Kapnatute e uzcnenBaHna ¢ moMolira
Ha HEMHBa3WBHU NpoOH ((hekanuu U myxoBHU nepa). AHanuszupanu ca 0mo 165 npobu ot
Cnosakus, lonma, Ykpaitna u Pymbaus u 70 Tekanuu npo0u ot bearapus u Pycus, xouro ca
M3I0JI3BaHU KaTO IPYIH 3a CPaBHEHHUE. 3a TEHETUYEH aHAIN3 ca U3noa3BaHu 10 MukpocarenuTu
Ha sapena JJHK. Iudepennunanusara Ha monyaanuuTe € u3ciaenBaHa ¢ momoiira Ha belico
nosxox (copryep 3a CTpyKTypHUpaHe).

Haii-Bucokara cToHOCT Ha cpeiHUs Opoi ajieu 3a JIOKYC MTOKa3BaT MonyaaluuTe oT PymMmbHus
Na = 7.44, nokaTo Hali-HUCKUTE CTOMHOCTH Ca OTKPUTH B MOIMYJALMHU C Hall-MaTbK pa3mep Ha
npobara — Pycus u Ykpaiina (na = 4,33 u 3,56). OuakBanara (He) u nadaronaBanata (HO)
XeTepo3uroTHocT Bapupat mexay He = 0,54 (Ykpaiina) u He = 0,66 (PymbHus), u Ho = 0,50
(Yxpaiina) u Ho = 0.68 (bbirapus). Koepunuentu na unOpuaunr (Fis) B monmynamuu ¢ mo-
rossiM 6poit mpo6u (CnoBakusi, PymbHus u bearapus) umar croitHoctu 6530 10 0 1 Te Bapupat
mexay —0.06 (bearapus) u 0,01 (PymbHMS), AOKATO NOMyJaUUTE C TO-MaJIbK Opoil mpoOu
nokasBaT aepuuut ot xerepo3urotu Fis = 0.11 (YkpaiiHa) win U31MIIbK HA XeTepo3urotu Fis =
—0.11 (Tlomma).

baitecoBusT ananus, nznonssaug copryepa STRUCTURE, naBa asa pesynrara. 3a K =2 Bcuuku
rpynu ot Kapnarure 6sixa rpynupanu 3aeaHo, nokato 3a K = 3 rpynu, Kapnarckure nomymnauuu
0s1xa pasnenenu Ha Be rpynu: 3ananuu Kapnatu (ITomma u Cnosakus) u M3tounu Kaprnatu
(Yxpaiina, PymbHUS), a CBIIO U NONMyJaUUTe OT Pycus 0s1xa mpUKpeneHy KbM Ta3u Ipyra.
Bropust ananus, K = 3, moka3a cxo/1cTBO ¢ BbTPEIIHOBUIOBATA KJIACU(PHUKAIIMS HA TITyXaps 3a
nsa moasuaa (T. urogallus major u T. urogallus rudolfi). Te3u pesynratu obade mokasear
TEeHETUYHU Pa3IuKU MEX1y pyMBbHCKHUTE U OBJITapCKUTE MOIMYIaluu, KOUTO 3a€AHO TpsiOBa 1a
npuHaaexat kbM T. urogallus rudolfi.

Hanuuunero Ha nBa moaBuaa, ooutaBanu Kapnarure, TpssOBa 1a 0b/1€ MPOBEPEHO OT



cexkBeHupaHe Ha muToxoHapuanHata JJHK u npexonnara 3ona Mexay 3anagaure u M3Tounun
Kapnaru tpsi6Ba na Ob/1e aHanM3UpaHa B J€TalIM Ype3 IO - HaTaThLIHO B3eMaHe Ha IpooH U
aHaIM3 Ha Iiryxap oT YkpauHckute Kapnaru.

Jloka3zaHo e, ue HeMHBA3MBHU MPOOU MOrar j1a ObAaT U3M0JI3BaHU 3a TOAPOOHU IPOYUYBAHUS HA
CTPYKTypaTa Ha MOIMyJallMUTe Ha TIIyXapa U YepHUs TeTPEB, BKIIOYUTEIHO OLICHKHUTE 3a Oposi Ha
WHAMBUINTE BbPXY TOKOBHILATA, pPa3Mepa Ha CyONoNynanusaTa ¥ MUTpalluuTe B paMKHUTE Ha
(bparMeHTUpaHUTE MOIYJIAIIH.

68. Aneva Y. |, Evstatieva L., Zhelev P., Papajani - Toska V., Ibraliu A. 2014. Distribution
of Sideritis raeseri Boiss. et Heldr. in Albania — state of its populations and
recommendations for conservation. In: Daji¢ Stevanovi¢ Z., Ibraliu A. (Eds.).
Proceedings of the 8t Conference on Medicinal and Aromatic Plants of Southeast
European Countries (CMAPSEEC): 89 - 100. (ISBN 978-9956-10-66-1).

Summary

Sideritis raeseri Boiss.et Heldr. belongs to the section Empedoclia of genus Sideritis L.
(Lamiaceae). The extensive use of this species in Mediterranean traditional medicine is one
of the reasons for the current threatened and vulnerable status of its populations. The species
is endemic for the Balkan Peninsula and is naturally distributed in Albania, Greece and
Macedonia. This paper reports the current state of populations of Sideritis raeseri in Albania.
It is included in the Red Data Book of Albania with the category of endangered species. The
current study provides information about its biological characteristics, ecological
requirements, vegetation dynamics, place of the species in habitats and population state and
structure. The field study was carried out in July and August 2013. Three localities were
investigated: Gramozi Mt, Ostrovica Mt and National Park of Llogora. List of vascular plant
diversity was prepared for each locality. The main purpose of the study was to focus the
attention to conservation of this valuable species and to provide recommendations for its
conservation and sustainable use and management.

Pa3npocrpanenne na Sideritis raeseri Boiss. et Heldr. B An6anmss — cbcrosiHue Ha
NONyJIAlMUTE MY M MPENOPHKH 32 ONMa3BaHe

Pe3rome

Sideritis raeseri Boiss.et Heldr. mpunamnexu xbm cekis Empedoclia wa pox Sideritis L.
(cemeiictBo Lamiaceae). IlpekomepHara ymoTpeba Ha BHIa B CPEAM3EMHOMOPCKAaTa HapojHa
MEIUIMHA € MPUYMHA 33 CHJIHO BJIONMICHOTO M 3aCTPAIEHO ChCTOSHKE Ha MOMYIAlMATE Ha BUJIA.
Sideritis raeseri e 0alKaHCKU €HJAEMHT U €CTECTBEHOTO MY Pa3lpOCTpaHEHHE BKIFOUBA AjbaHus,
I'spriust 1 Makemonusi. HacTosmmoro npoy4uBaHe MpeIcTaBs ChCTOSHUETO HA BUIAa B AJOaHUs —
BKJTOYeH B UepBeHaTa KHWTA HA CTpaHaTa ¢ KAaTeropusl — 3acTpamieH. HampaBeH e aHann3 Ha
OHMOJIOTHYHHUTE 0COOEHOCTH, CKOJIOTHYHUTE U3UCKBAHUS, TPOMEHUTE B PACTUTEITHOCTTA, MACTOTO
Ha BUJa B XaOHWTaTHTE, CHCTOSHHETO Ha IMOMYJIAalMMTE M TAXHATa CTPYKTypa. TepeHHHTE
MpOy4YBaHMs ca MPOBEACHU Tmpe3 oM U aBryct, 2013. MHBeHTapH3MpaHU ca TPH €CTECTBEHH



Haxouiua — B miuaHuHuTe I'pamo3 m OctpoBuua u B Hamuonanen napk Jloropa. 3a Besko
HaxXo/ulle € HallPaBeH CIMCBHK Ha (iopucTudHus cbeTaB. KpaliHata 1ien Ha mpoyyBaHETo € Aa
HaCOYU BHUMAHUCTO KbM OITa3BAHCTO HA TO3U LCHCH BUM, KAKTO U Ja CC NPCIJIOKAT IPCIIOPBKU
3a HErOBOTO YCTOMYMBO M3I0JI3BAHE U ONAa3BaHE.

69. Zhelev P., Aneva I, Savev S., Nikolova M., Evtimov I. 2016. Conservation and sustainable
management of Arctostaphylos uva-ursi (L.) Spreng. in the Biosphere reserve in Pirin
Mountains—South-Western Bulgaria. Proceedings of V-th International Scientific and
Practical Conference “Medicinal Herbs — from Past Experience to New Technologies”,
Poltava, Ukraine, 67-69.

Summary

Three natural populations of Arctostaphylos uva-ursi were studied in the biosphere reserve
“Bayuvi Doupki — Dzhindzhiritza” in Pirin Mts. Detailed description of the floristic composition
of the localities was done and plant communities and natural habitats were identified. The first
locality is situated in Black Pine forest (habitat 9520), the second one — in a Pinus mugo community
(habitat 4070) and the third one — in shrubby and herbaceous community (habitat 4060). All three
localities are in good status. Recommendations for their future management and conservation are
provided.

Ona3BaHe M yCTOWYHMBO cTonmaHucBane Ha Arctostaphylos uva-ursi (L.) Spreng. B 6uocdepuun
pe3epBatu B [lupun — FOrozanaaua bbarapus

Pe3rome

W3cnenBany ca Tpu €CTECTBEHH MMOMYJallMd Ha BHa Medo rposne Arctostaphylos uva-ursi B
ouocdepHus pesepnar ,,baroBu nynku — JxuHmkupuna“ B [upun. HanpaseHo e onucanue Ha
(IIOpPUCTHYHUS CHCTAB B HAXOMIIATA U Ca OTIPEIEIICHN PACTUTEITHUTE CHOOIIECTBA M IPUPOTHUTE
Mectoobutanud. [IbpBoTO Haxouiie € B uepOopoBa ropa (mecroodutanue 9530), BTopoTo — B
KJIEKOBO cbhoOmecTBo (MecrooOutanue 4070) u TpPETOTO — B XPacTOBO-TPEBHO CHOOIIECTBO
(mecToobOuTanue 4060). U Tpute HaxoauIa ca B 100po cherosiHue. [IpencraBenu ca npenopbku
3a OBJENIOTO UM YIIPABICHHUE U OMa3BaHe.

70. Aneva l., Zhelev P., Nikolova M., Evtimov |. 2016. Micromeria dalmatica Benth. - one of
the valuable medicinal plants with restricted distribution. Proceeding of V
International Scientific and Practical Conference “Medicinal Herbs — from Past
Experience to New Technologies”, Poltava, Ukraine, 34-36.

Summary

Four natural localities of Micromeria dalmatica are studied. They are located in the mountains
Pirin, Slavyanka, Rhodopes and Vlahina, respectively. The area, density and population size were
scored for each locality. Detailed floristic inventory was performed. It was found that the localities



are in good status; however, monitoring and studying the possibilities for cultivation is
recommended.

Micromeria dalmatica Benth. — exuH oT HeHHHTE BHI0BE JIe4eOHH PACTEHHS C OTPAHHYEHO
pa3npocTpaHeHue.

Pe3rome

W3cnenBanu ca dYeTHpPH €CTECTBEHHM Haxoxauima Ha Micromeria dalmatica, pasmomoxkeHu
cboTBeTHO B [lupun, CnaBsinka, Pononure n Biaxuna mianuna. 3a BCAKO HaXOJIMILE € TOCOYEHA
IUIOIITA, pa3MEPHUTE Ha IONyJIalusTa W rberoTara. HampaBena e moapoOHa (IoprcTHUHA
WHBEHTapHAllMs Ha HAXOMIHWINATA. Y CTAaHOBCHO €, Y€ HAXOJHWINATa ca B J0OPO ChCTOSHHE, HO €
IPEnopbYad MOHUTOPHHT U IIPOYYBAHE HA BE3MOKHOCTHTE 3a KYJITHBHPAHE.

71. Nikolova M., Aneva |., Zhelev P., Berkov S. 2016. Metabolite profiling of Micromeria
juliana from Bulgaria using GC-MS. Proceeding of V International Scientific and
Practical Conference “Medicinal Herbs — from Past Experience to New
Technologies”, Poltava, Ukraine, 241-243.

Summary

Metabolite profile of the rare species Micromeria juliana was studied from a Bulgarian locality
(Ivaylovgrad) by means of GC-MS (Gas Chromatography — Mass spectrometry) method. Sixteen
compounds belonging to the group of Alkanes (Hydrocarbones) were identified, 5 compounds
fatty alcohols, 7 fatty acids, 4 phenolic compounds, 13 carbohydrates and one compound of each
of the three groups: Glycerides, Sesquiterpenes and Sterols.

Onpenesisine Ha MeTadoJuTHUS npodua Ha Micromeria juliana or bbarapusi ¢ nomoira Ha
GC-MS

Pesrome
Omnpenenen e metabonuTHUs podut Ha peakus Bua Micromeria juliana ot 6barapcko HaXOAMIIE
(UBaiinoBrpax) ¢ momomra Ha wetoma GC-MS ([azoBa xpomarorpadus - Macosa

CIIEKTpOMETpHS). Y CTaHOBEHU ca 16 CheAMHEHUs OT TpyIara Ha aIKaHUTE, 5 CheTUHEHUSI MACTHU
QJIKOXOJITH, 7 MaCTHU KHCENUHU, 4 PeHOTHH CheJUHEeHHUs], 13 BBIIeXupaTu U o eHO CheAMHEHNE
OT TPYNUTE HA TIIULEPUIATE, CECKBUTEPIIEHUTE U CTEPOIIUTE.

72. Bezlova D.l., Kabatlyiska Z.T., Stoyanov P.Z., 2016. Seed germination of Edraianthus
serbicus (Kern.) Petrovi¢, an endangered endemic species in Bulgaria. In: Web of
Scholar International Conference, 1(1), April 2016: 31-33.



Summary

The paper presents results of a study on seed germination in greenhouse conditions of Edraianthus
serbicus, a rare endemic species. There was lack of germination of freshly collected seeds, tested
at the end of vegetation season. However, germination capacity of seeds stored at 0-5 °C for tho
months (prechilling treatment) was relatively high, ranging on average from 19 to 96 % in the
different treatments and depending on the seed origin. There were significant differences between
the two subpopulations studied, which underlines the importance of the microsite conditions. Cold
treatment could be recommended as an appropriate tool for overcoming of seed dormancy in the
studied species.

Knansiemoct Ha cemenara Ha Edraianthus serbicus (Kern.) Petrovi¢, 3acTpamien enaeMuieH
BuJA B bbarapus

Pe3ome

[IpencraBenu ca pe3ynTaTH OT IMPOYYBAaHE HA KBIHAEMOCTTa Ha CEMEHATa Ha PEAKHUS BUJ
Edraianthus serbicus B opamxepuitau ycinosust. He € ycraHoBeHa KBIHSIEMOCT Ha IIPSICHO ChOpaHH
CeMeHa, TeCTBAaHU B Kpas Ha BEreTallMOHHUS Mepuoj. Bce mak, KbIHSEMOCTTa Ha CEMEHAra,
cxpansiBanu ripu 0-5 °© C B mpobJKEHHE Ha IBa Mecella € OTHOCUTEIHO BUCOKA, BapHpalia CpeHo
ot 19 1o 96% B paznmuuHUTe 00PaOOTKU M B 3aBHCUMOCT OT ITPOM3X0/1a Ha CeMeHaTa. Y CTAaHOBEHU
ca 3HAYMTENHU PA3IMKU MEXAY JIBeTe U3CJIe/IBaHU CYOIOIyalii, KOETO MOAYepTaBa BaXKHOCTTA
Ha yCIIOBHATA Ha MHKpocpenata. Moxke /Ja ce mpenopbya CTYJACHO TPETHPAHE KaTo MOAXOISIIO
CPEICTBO 3a MPEOI0JIIBAHE HA CEMEHHHUS MTOKOM MPU M3CIeIBaHUS BU/I.

2.1.4. KHMIY ¥ TJIaBM OT KHUTH U MoHorpaduu (12 6p.)

73. Slavov G.T., Zhelev P., 2010. Salient biological features, systematics, and genetic
variation of Populus. In: Jansson S., Bhalerao R.P., Groover A.T. (Eds.) Genetics and
Genomics of Populus. Series: Plant Genetics and Genomics: Crops and Models,
Vol. 8, Springer Verlag: 15-38.

Summary

The genus Populus includes morphologically diverse species of deciduous, relatively short-lived,
and fast-growing trees. Most species have wide ranges of distribution but tend to occur primarily
in riparian or mountainous habitats. Trees from this genus are typically dioecious, flower before
leaf emergence, and produce large amounts of wind-dispersed pollen or seeds. Seedlings are
drought- and shade-intolerant, and their establishment depends on disturbance and high soil
moisture. Asexual reproduction is common and occurs via root sprouting and/or rooting of shoots.
Fossil records suggest that the genus appeared in the late Paleocene or early Eocene (i.e., 50-60
million years BP). According to one commonly used classification, the genus is comprised of 29
species divided into six sections, but a number of phylogenetic inconsistencies remain. Natural
hybridization both within and among sections is extensive and is believed to have played a major
role in the evolution of extant species of Populus. Both neutral molecular markers and adaptive



traits reveal high levels of genetic variation within populations. Deviations from Hardy—\Weinberg
equilibrium are commonly detected in molecular marker studies. These deviations typically have
small to moderate magnitudes and tend to be caused by heterozygote deficiency, indicating the
possible existence of population substructure. Genetic differentiation among populations is much
stronger for adaptive traits than for neutral markers, which suggests that divergent selection has
played a dominant role in shaping patterns of adaptive genetic variation. Molecular and
bioinformatics resources are actively being developed for multiple species of Populus, which
makes this genus an excellent system for studying tree genetics and genomics.

3a0e/1e:KUTETHH OMOJIOrHIHA OCOGeHOCTI/I, CUCTEMATUKA U TCHETUYHA U3MCHYUBOCT HaA
Populus

Pe3rome

Pox Populus BxitouBa MOp(dhOJIOTHYHO pa3HOOOpa3HU BHIOBE IIMPOKOJIUCTHH, OTHOCHTEITHO
KpaTKoO UBeeL U Obp30pacTsLy AbpBeTa. [loBeyeTo BUI0BE UMAT IIUPOKO Pa3lpOCTPAaHEHHUE,
HO C€ CpelaT IpeJUMHO B KpalipeuyH!u WM INIAHUHCKU MeCcToOOuTaHus. IbpBerara oT TO3U poj
ca OOMKHOBEHO JBYJOMHH, Ib(TAT NPEAN PA3IUCTBAHETO U MPOU3BEXKIAT FOJEMH KOJIMYECTBA
MIOJICH U CEMEHA, Pa3npOCTpaHsIBaHU OT BATHbpa. [loHnnuTe U umgaHKuTE ca yI3BUMH OT JIMIICATa
Ha CBETIMHA M Bjara M TAXHOTO YCTAHOBSIBAHE Ha Ja/icHA IUIOLI 3aBUCU OT HAJIWYMETO Ha
pa3pylIeH CKJION U BUCOKA ITOYBEHA BIAXXHOCT. be3Moa0BOTO pa3MHOXKAaBaHE € YECTO CPEIaHo U
CTaBa Upe3 KOPEHOBH M3bHKH WM BKOPEHsABaHE Ha jgeTopacTu. DOCWIHNTE NaHHU IIOKA3BaT, 4e
POABT ce € MOSIBUJI B KbCHHS MAJICOIICH WIIM PaHHUS €OIIeH (T.¢., mpenu 50-60 MUIIMOHA TOIUHN).
Crnopen enHa OT Hal-yecTO W3IMOJI3BAHUTE Kiacu(UKauuu, poabT c€ CbCcTOM OT 29 BHIA,
pasmpeneneHy B IIECT CEKLUUHU, HO ¢ peauna (UIOreHeTUYHU HechOTBETCTBMs. EcrecTBeHaTa
XUOpUIU3aIMsI KaKTO BBTPE, Taka U MEXKJy OTICIHUTE CEKIUH € IIMPOKO pa3lpoCTpaHeHa U ce
npejroara, ue € u3urpaia BakHa poJis B CBOIONUATA HA ChbBPEMEHHUTE BUI0BE OT po.i Populus.
KakTo HEeyTpamHUTE MOJNEKYJIHU MapKepH, TaKa U aJlallTABHUTE MPU3HALM IIOKa3BaT BUCOKU HUBA
Ha T€HEeTUYHA U3MEHYUBOCT B nomynanuute. OTKIOHEHUS OT paBHOBeCcHETO Ha Xapau-BaiinOepr
ce OTKpHUBAT YECTO B U3CIE/IBAHUATA C MOJIEKYJISIPHU MapKepu. Te3n OTKIIOHEHUs] OOMKHOBEHO ca
MaJIKU JI0 CPEAHH U C€ MPHUYMHABAT MPEAMMHO OT HEAOCTUI Ha XETEPO3UTOTH, KOETO IMOKa3Ba
BB3MOKHOTO CBIIIECTBYBaHE Ha MOMYJIALMOHHU CYOCTpyKTypu. I'eHeTHuHata audepeHuuanus
MEX1y MOMyJIallMMTe € MHOTO TO-CHJIHA 3@ aJalTUBHUTE MPU3HALIM, OTKOJIKOTO 32 HEYTpaIHUTE
MapKepH, KOeTo HpeAroara, ye AUBEPreHTHUAT 0TOOp € WUrpasl JOMMHHUpALIA poJisi poJisi MpH
(dhopMHpaHEeTO Ha MOJIETIUTE Ha a/lalTUBHATA T€HETUYHA U3MEHYMBOCT. AKTHBHO c€ pa3pabdoTBar
MOJIEKYJISIPHU ¥ OMOMH(OPMATUYHHU PECYPCH 32 MHOTO BHJIOBE TOIIOJIM, KOETO MPAaBU TO3U POA
OTJIMYHA CUCTEMA 3a U3y4yaBaHe HAa FeHeTHKaTa U TeHOMUKATa Ha IbPBECHUTE BUJIOBE.

74. Dountchev A., Panayotov M., Tsvetanov N., Zhelev P., Yurukov S., 2016. Consequences
of non-intervention management for the development of subalpine Spruce forests in
Bulgaria. In: Koulov B., Zhelezov G. (Eds.). Sustainable Mountain Regions:
Challenges and Perspectives in Southeastern Europe. Springer: 67-76.



Summary

Subalpine spruce forests are among the best preserved woodland ecosystems in Bulgaria with
respect to their structure, functions, and biodiversity. Considerable territories of these forests were
declared as protected areas at the beginning of the twentieth century, which allowed them to
develop predominantly naturally. Nowadays, climate changes and the consequent increasing
number of disturbances in the spruce forests across Europe raises the question to what extent the
non-intervention regime of protected forests is compatible with the concepts of sustainable
management and the protection functions of these forests. To answer this question we studied the
natural development of three subalpine spruce forests in the nature reserves Parangalitsa (1933) in
the Rila Mountains, Bistrishko branishte (1934) in Vitosha Mountain, and Beglika (1960) in the
Rhodopes Mountains. We created GIS databases for these reserves and used them to analyze
satellite and field data. We found that small- and large-scale disturbances such as windthrows, bark
beetle outbreaks, and fi res are part of the natural dynamics of subalpine spruce forests. Their
resilience to disturbances is mainly dependent on the availability of structural elements that are
often missing in managed forests, such as heterogeneous forest structures and spatial patterns, as
well as specifi ¢ regeneration substrates such as deadwood or windthrow mounds. Thus, we
recommend that the sustainable management of subalpine spruce forests should be focused on
preserving and, where needed, restoring the structural elements that are characteristic for the
natural spruce forests.

CJeacTBUS OT CTONAHUCBAHE YPe3 HEHAMeca BbPXY Pa3BUTHETO HA Cy0AINUIICKN CMBPYOBH
ropu B brarapus

Pesrome

CyOannuiickuTe CMBPUOBM TOpPH II0 OTHOIIEHME HA TIXHATa CTPYKTypa, QYHKIUH U
O6uopazHooOpasue ca cpel Hail-noOpe 3ama3eHuTe TOPCKU eKOCUCTeMu B bbirapus. 3HaunTenHa
4acT OT T€3U ropu ca 0OSIBEHH 3a 3aIUTEHU TEPUTOPUH B HAUAIOTO Ha XX BEK, KOETO I03BOJIABA
Jla ce pa3BUBAT IPEJUMHO ECTECTBEHO. /lHEC, MIPOMEHNTE B KIIMMAaTa U HApaCTBAILMTE HAPYILICHUS
B CMBPYOBHUTE ropH B I1si1a EBpona moBAMraT BhIIpoca TI0KOJIKO HE-MHTEPBEHIIMOHHUSAT PEXKUM Ha
3alIUTEHUTE TOPH € CHBMECTHM C KOHUEMNIMUTE 33 yCTOMYMBO YIPABICHUE MU ONA3BaHE Ha
¢byHKIMUTE Ha Te3u ropu. Llenra Ha HACTOAIIETO IPOYyYBAHE € J1a Aa/ie OTTOBOP Ha TO3H BBIIPOC.
3a mocTUraHe Ha IIeJTa, € U3CJIEeIBAHO €CTECTBEHOTO Pa3BUTHE HA TPU CyOAINMMUUCKU CMBPUOBH
ropu B npupoanute pesepparu Ilapanranuna (1933 r.) B Puna, buctpumko Opanuie (1934 r.)
BBB Butoma u bernuka (1960) B Pononute. Cr3nanoxme I'MIC 6a3u nanHu 3a T€3H pe3epBaTu U
I M3M0JI3BaXM€ 3a aHaJIM3 Ha CATeJIUTHH U MoJieBU JaHHU. OTKpUXMeE, uye MaJKU U TOJIEMU
CMYIIEHUS, KaTO HAIPUMEP HAPYILIEHUATA CIIE] BETPOBaJ, KOPOSAUTE U MOKAPUTE, Ca YaCT OT
€CTeCTBEHATa JMHAMHKA Ha CyOaJNMUUCKUTE CMBPUYOBU TOpPH. YCTOMYMBOCTTa HA TOPUTE MpU
IPUPOJHU OEICTBUS € 3aBUCHMa JO rojiiMa CTENEH OT HAJIMYMETO Ha CTPYKTYPHHU €JIEMEHTH,
KOUTO YECTO JIMIICBAT B CTOMAHUCBAHUTE TOPH, KATO HAIIPUMEP: XETEPOreHHH TOPCKU CTPYKTYpHU
U TPOCTPAHCTBEHU MOJIENU, KAaKTO M cnenu(uyHu cyOcTpaTH 3a pereHepupaHe, KaTo MbpTBa
IbpBECMHA WM BSITbPHU HAacUIU. 3aToBa MpenopbyBamMe YCTONYMBOTO CTOMAHHCBAHE Ha
CyOaNIMICKUTEe CMBPUYOBH T'OPH J1a C€ ChCPEIOTOUM BBPXY 3ala3BaHETO M MpU HEOOXOIUMOCT -
BBH3CTAHOBSIBAHETO HA CTPYKTYPHUTE €IEMEHTH, XapaKTepHHU 3a €CTECTBEHUTE CMBbPUYOBH I'OPH.



75. Paes, ., I1. Kene, M. I'pozeBa, U. Mapkos, . Bearuukon, M. Kusincku, I'. 'eoprues,
C. MuresBa, B. Anexkcanapos. 2011. IIporpama oT Mepku 3a aannTHpaHe HA TOpUTE B
Peny6sinka Bbarapusi 1 cMeKk4aBaHe HA HEraTUBHOTO BJIMSIHHE HA KIMMATHYHUTE
npoMeHu BbPXY TaX. U3nbjanuTtenna arenuus no ropure npu M3X, Codus, 212 c.

Pe3rome

[Ipemioxenu ca pa3TuvyHM ClICHapUU Ha MpoMeHu B kimmmMara ripes 21 Bek 1o 2080 r. Cniopen Te3u
CIEHAPHUH Ca aHAIU3UPAHU PA3JIMYHU ACTIEKTH, CBbP3aHHU ChC ChbCTOSIHUETO M CTOIIAHUCBAHETO HA
TOpUTE — TOPCKa KIMMATOJIOTHS, TOPCKO OMopa3zHooOpasue, IbPBECHU BHIOBE, TOPCKU PECYPCH,
TOPCKH MOYBH, KPBrOBpaT HA BBIJIEPO/Ia, OOJIECTH U BpeauTenu u ap. Ha 6a3ara Ha mporHosure
3a MPOMSHA B pe3yiTaT Ha KJIMMaTUYHUTE IPOMEHH, ca MPEIOKEHN MEPKH 3a aJanTHpaHEe Ha
FOpI/ITe B B’bJII‘ apml U CMCKUAaBAHC HAa HCTATHUBHOTO BJIMAHHUC HAa KIIMMATUYHUTC HpOMeHI/I Bbpxy
TIX

Summary

Different scenarios of climate change in 21% century, until 2080 are proposed. Different aspects
related to forest status and management are analyzed in the light of climate change scenarios —
forest climatology, forest biodiversity, tree species, forest resources, forest soils, carbon turnover,
pests and diseases. Based on the prognoses for change in the forests as a result of climate change,
measures are proposed for adaptation of forests in Bulgaria and mitigation the negative effect of
climate change on the forests.

76. Exun ot JITY, UI'-BAH u UAT'., 2011. Pexxumu 32 ycTOIYMBO ynpaBJieHHe HA TOPHUTE B
HATYPA 2000. C., M3X-HUAT, 200 c. ISBN: 978-954-90748-9-5 (II. ’KeJieB — yact oT
€KHIIa, YI0CTOBEPEHO ¢ opuInaIeH JOKYMEHT)

Pesrome

Pazpabotkara chabppka dyetupu yactd. B yBogHara yact € 00OCHOBaHa HEOOXOIMMOCTTa OT
ycTOWuYMBO yrnpasieHue Ha ropute B Hatypa 2000. BbB BTOpara yacT ca mocoueHH MHIUKATOPH
3a OIIEHKa Ha MPOMEHUTE B KOHCEPBAIIMOHHUS cTaTyc Ha ropure B Harypa 2000 — rutom, cbeTas,
MIPOU3XOJ, Bb3pacT, CTPYKTYpa, I'bJIHOTA, HAJIMYME HAa MbPTBA JIbpBECUHA M (parMeHTanus. B
TpeTaTa JacT ca MpeACTaBeHH OOIINUTE MPUHIUITA Ha YCTOMYMBOTO yIpaBlIeHUE HAa TOPUTE, KaTO
MOJIpOOHO ca pasriieflaHy JIECOBBACKUTE CUCTEMHU. B ueTBbpTarTa yacT ca npenopb4aHu pesKuMH
3a yCTOWYHMBO yIpaBjieHue Ha 34 TOPCKU MPUPOJTHH MECTOOOUTAHHUS OT €BPOIECKa 3HAYUMOCT,
OT KOUTO 12 mpuOpUTETHH.

Summary

The book is developed into four parts. The introductory part provides background about the
necessity of sustainable management of forests in Natura 2000. The main indicators for evaluation
of the changes in conservation status of the forests in Natura 2000 are presented in the second part
— area, composition, origin, age, structure, stand density, dead wood availability, and
fragmentation. The third part contains the general principles of sustainable forest management,
with particular reference to the silvicultural systems. The fourth part contains recommendations of



regimes for sustainable management of 34 forest natural habitats of European importance, with 12
of them priority habitats.

77. Houen P., Kesen Il., llakoB E., 2011a. Mu3uiicku ropu ot kocmart and (Quercus
pubescens). B: bucepkos B. (pea.) UepBena Kunura na Penyosmka bwarapus. T. 111,
IIpupoanu mecroodoutanusi. C., UBEU-BAH u MOCB: 304-306.

Pe3iome
[IpencraBeHo ¢ omucaHHEe Ha MECTOOOMTAaHUETO ,,Musuiicku ropu ot kocmar as0 (Quercus
pubescens)®, kato ca MOCOYCHH INIABHUTE My OCOOEHOCTH M KOHCEPBAIHOHHOTO MY 3HaYCHHE.

Summary
A description of the habitat “Moesian forests of Pubescent oak (Quercus pubescens)” is presented,
together with its main characteristics and conservation importance.

78. Iloues P., Keues I1., IllaBkos E., 2011b. Musuiicku cMecenn TepMoQUIHA TH00BH FOPH.
B: bucepxos B. (pen.) YepBena Kuura na Penyoiaunka boarapus. T. 111. IIpupoanun
mectooouTanus. C., UBEU-BAH n MOCB: 306-309.

Pesrome
[IpencraBeHo e omucaHue Ha MeCTOOOMTaHHMETO ,,MU3MICKM CMECeHH TepMO(HIHHN THOOBH
ropu’, KaTo ca MOCOYEHH INIABHUTE My OCOOCHOCTH U KOHCEPBALMOHHOTO MYy 3HaYCHHUE.

Summary
A description of the habitat “Moesian mixed thermophyllous oak forests” is presented, together
with its main characteristics and conservation importance.

79. llones P., I'orymes I'., Keues Il., 2011a. Tpakuiicku ropu ot xkocmat a6 (Quercus
pubescens) B: bucepkos B. (pen.) Uepsena Knura na Penyoauka buarapus. T. 111,
Ipupoanu mecrooduranus. C., UBEN-BAH n MOCB: 301-303.

Pe3rome
[IpencraBeno e ommcaHue Ha MECTOOOWTAHHETO ,,Tpakuiicku ropu OoT KocMmaT ABO, KaTo ca
MMOCOYECHH TJIABHUTE MY OCOOEHOCTH U KOHCEPBALIMOHHOTO MYy 3HAUYEHUE.

Summary
A description of the habitat “Thracian forests of Pubescent oak (Quercus pubescens)” is presented,
together with its main characteristics and conservation importance.

80. Ilones P., I'orymes I'., ’Kenes Il., 2011b. Tpakuiicku cMeceHu TepMOQUIHU THOOBH
ropu. B: bucepkoB B. (pean.) UepBena Kuura na Penyoimka bbarapus. T. Il
Ipupoanu mecrooduranus. C., UBEN-BAH n MOCB: 309-311.

Pesrome
[IpencraBeHo e omnucaHue Ha MECTOOOUTAaHUETO ,, Ipakuiicku cMeceHU TepMOpUIHU THOOBHU
ropu’, KaTo ca MOCOYEHH ITIaBHUTE My OCOOCHOCTH U KOHCEPBALIMOHHOTO MY 3HaYCHHE.



Summary
A description of the habitat “Thracian mixed thermophyllous oak forests” is presented, together
with its main characteristics and conservation importance.

81. Aravanopoulos F.A., Tollefsrud M.M., Graudal L., Koskela J., Katzel R., Soto A., Nagy
L., Pilipovi¢ A., Zhelev P., Bozi¢ G., Bozzano M. 2015. Development of genetic
monitoring methods for genetic conservation units of forest trees in Europe.
European Forest Genetic Resources Programme (EUFORGEN), Bioversity
International, Rome, Italy. xvi+55 pp.

Summary

Genetic diversity is an essential element of tree species adaptation to climate change and other
environmental changes. While several schemes have been set up during the past 30 years to
monitor the health and biodiversity of forests in Europe, none of them expressly collects
information about status and trends of genetic diversity. EUFORGEN has emphasized the
importance of genetic monitoring as part of its previous activities and more recently, the Steering
Committee established a working group to review genetic monitoring methods and to propose
options for creating a pan-European genetic monitoring system for genetic conservation units of
forest trees. This report presents the findings and recommendations of the working group.

PaspaboTrBane Ha MeTOAM 32 TeHeTHYEeH MOHHMTOPHHI 3a eIMHHMIM 32 ONa3BaHe Ha
reHeTHYHHUTE pecypcu HA IbpBecHUTe BUA0Be B EBpona

Pe3rome

['eneTnyHOTO pazHOOOpa3ue € Ba)KE€H €JIEMEHT OT ajamnTalusiTa Ha IbPBECHUTE BHUJIOBE KbM
KJIMMaTHYHUTE ipoMeHu. He3aBucumo, ye npe3 nocnennure 30 roJlMHU ca Cb3AaJ€HU Pa3IudHU
CXEMH 32 MOHUTOPHUHT Ha 3JpaBOCIOBHOTO ChCTOSIHUE U OMOpa3Ho0Opa3ueTo Ha ropute B EBpomna,
HUKOSI OT TAX HE € HAaco4eH KbM ChOMpaHe Ha MHQOpMAIUs 3a TEHETUYHOTO P3HOOOpasue.
EUFORGEN momuepraBa 3Hau€HWETO HA TEHETHHHS MOHUTOPHHI KaTO 4YacT OT CBOUTE
MIPEeIUIITHI AEHHOCTH 1 Hackopo Haa30pHUSAT KOMUTET Ch3/aie paboTHA IpyIia, KOATO Ja HalpaBu
TIperJie]] Ha METOIUTE 32 TEHETUUEH MOHUTOPHUHT U J1a TIPEJIJIOKH B3MOXKHOCT 3a Ch3/I1aBaHE Ha
[Tan-EBponeiicka cuctema 3a METOIM HAa TEHETUYEH MOHUTOPHUHT 3a TOPCKU €IMHULIM 32 OTa3BaHe
Ha JIBbpPBECHU BHJIOBE. HacTosmusaT MoKjIaa MpeACcTaBs 3aKIIOUYCHHSITAa W TPENOPBKUTE Ha
paboTHaTa rpyna.

82. Kelleher C. T., de Vries S.M.G., Baliuckas V., Bozzano M., Frydl J., Gonzalez Goicoechea
P., Ivankovic M., Kandemir G., Koskela J., Koziol C., Liesebach M., Rudow A., Vietto
L., Zhelev P. 2015. Approaches to the Conservation of Forest Genetic Resources in
Europe in the Context of Climate Change. European Forest Genetic Resources
Programme (EUFORGEN), Bioversity International, Rome, Italy. xiv+46 pp.



Summary

A survey on the conservation of forest genetic resources in Europe in the context of climate change
was done based on the work and effort of an international working group. The report underlines
the crucial significance of maintaining of high genetic diversity as a prerequisite for forest
sustainability. The recommendations provided include establishment of experimental objects to
respond to climate change, enhancing cooperation among countries and enlarging the pan-
European collaboration on the conservation of forest genetic resources, monitoring and sharing of
data, and further research on aspects of assisted migration and on marginal and peripheral tree
populations.

Iloaxoau 3a oma3BaHe Ha TOPCKUTE TI'CHETHYHMU PpPeECypCH B EBpona B KOHTEKCTAa Ha
KIUMATHYHUTEC MIPOMECHHU

Pe3rome

Ha 6a3ara Ha ycwiusara u padorata Ha MEXJIyHapoaHa paOOTHA rpylna € HallpaBeH peryie]l Ha
MOAXOAUTE KbM OIA3BAaHETO HAa TOPCKUTE TE€HETUYHM pecypcu B EBpoma B KoOHTecTa Ha
KIIMMAaTU4YHUTEC HpOMCHI/I. HOCOLIGHO € roJisiMOTO 3HAYCHUEC HA HOI[II"bp)KaHCTO Ha BUCOKO HUBO Ha
reHeTUYHaTa W3MEHYMBOCT 3a YCTOMYMBOCTTa Ha ropure. lIpenopbuyaHo € ch3aaBaHETO Ha
GKCHepI/IMeHTaJIHI/I 06GKTI/I, HACOYCHU KbM HN3CJICABAHC HA BIIMAHHUCTO HA KIIMMATUYHHUTC HpOMeHI/I
BbpPXY TOPCKUTE TIE€HETUYHU PECypCH, YKpPENBaHE Ha MEXIYHApOJHOTO CBhTPYIHUYECTBO,
HGO6XO[[I/IMOCTTa oT MOHPITOpI/IHF nu 6’[)IIGHII/I U3CJICABAHUA Ha I1oAIIoMaraHata OT 4YOBCKa
MUTpalvs U Ha MapTUHATHUTE U iepu(epHu MOIMyIaluu Ha IPBECHUTE BUJIOBE.

83. Belovarska M., Pandeva D., Bozhinova S., Popov E., Zhelev P., 2019. Legal and
institutional framework for forest genetic resources conservation in Bulgaria. In:
Sija¢i¢-Nikoli¢ M., Milovanovi¢ J., Nonic M. (Eds.). Forests of Southeast Europe
Under a Changing Climate. Conservation of Genetic Resources. Springer, Series
Advances in the Global Change Research: 149-154.

Summary

The chapter presents information about the legal instruments and institutions concerning the
conservation of genetic resources of forest tree species in Bulgaria. Due to the specific
circumstances, the vast majority of the Bulgarian forests are state-owned. Therefore, the main
regulation documents concerning management of state forests are relevant in the context of tree
genetic resources sustainable use and conservation. A brief survey of the most important regulation
documents determining the legislation framework for conservation of genetic resources of forest
trees is presented.

3aKoHOBa M MHCTHTYLMOHAJIHA PaMKa 32 ONa3BaHe HA FOPCKHTE FeHETHYHH pecypcH B
Bwarapus.

Pesrome



Cratusta mnpexactaBs wuHGOpMAMs 3a TNPABHUTE HHCTPYMEHTH M HWHCTUTYLUHU OTHOCHO
OI1a3BaHETO HA T€HETHYHUTE pecypcu Ha AbpBecHUTE BuaoBe B bruirapus. [lopaau cnenuduunu
0OCTOSITENICTBA, MO-TOJISIMATa YacT OT OBJTapCKUTE TOPH ca Abp)kaBHA cobcTtBeHocT. ETo 3ammo
OCHOBHUTE HOPMAaTUBHU JTOKYMEHTH OTHOCHO YIIPABJIICHUETO IbPKaBHUTE TOPH Ca PEIICBAHTHU B
KOHTEKCTa Ha YCTOWYMBOTO IIOJ3BAHE M OIA3BaHE HA I'OPCKOABPBECHUTE T'€HETHUYHU PECYPCH.
IIpencraBeH € KpaTbK Iperjae] HAa HAaW-BAKHUTE HOPMATUBHU JOKYMEHTH, OIpPEACIAIIN
3aKOHOJATEIHATa PAMKA 33 OIla3BaHE HA TEHETHUYHUTE PECYPCU Ha JBbPBECHUTE BUOBE.

84. Gagov V., Zhelev P., Evtimov I., 2019. Ex situ conservation of Abies alba: Bulgarian case
study. In: Sija¢ié-Nikoli¢ M., Milovanovi¢ J., Nonic M. (Eds.). Forests of Southeast
Europe Under a Changing Climate. Conservation of Genetic Resources. Springer,
Series Advances in the Global Change Research: 303-315.

Summary

Silver Fir (Abies alba) is important forest tree species across Europe and in Bulgaria, in particular.
Ex situ gene conservation of the species has long-term history in Bulgaria dating back to 1970s,
when many provenance and progeny trials have been established. Besides these experiments and
ex situ collections, clonal seed orchard was established in 1980s, and 20 years later it served as a
source of tested clones for establishment of a second-generation seed orchard — one of the first
second-generation orchards for the species in Europe. Of more than 400 clones included in the
first generation orchard, 25 were selected for the second-generation orchard, based on a number
of criteria. The approach for conservation of genepool of the species could be used as a pilot guide
for ex situ conservation of other conifers in Bulgaria.

EX situ omazBaHe Ha reHeTHYHHUTE pecypcu Ha Abies alba: BbrarapckusaT onut

Pe3rome

O6ukHoBeHara ena (Abies alba) e Baxxen appBecen By B 1sii1a EBpomna u B yactHoct, B bbarapust.
Oma3BaHeTo Ha FTeHETHYHHUTE PECypcH €X Situ B Beirapus uMa Jbira HCTOPHsI U 3aI104Ba OIIE MPe3
1970-te, xoraTo ca cb3/1aleHU MHOTO Teorpadcku KyaTypH U MOTOMCTBEHU onuTU. OCBEH Te3U
SKCIIEPUMEHTH U KOJISKITHH eX SitU, € ch3/1a/IcHa BereTaTuBHA CEMEIPOU3BO/ICTBEHA I'PaIUHA MPE3
1980-te, a 20 roAMHU TO-KBCHO, TS € MOCTYKWJIa KaTO M3TOYHUK 33 M3MHUTAaHH KIOHOBE 32
Ch3/IaBaHE Ha CEMENPOM3BOJACTBEHA TPaJHA OT BTOPO CTHIIAJO — €IHA OT IThPBUTE TaKHUBa
rpaauau B EBpona. Ot noseue ot 400 kjoHa, BKIIOYEHH B IpaJuHaTa OT IM'BPBO CTHIAIO Ca
n30paHu 25 KJIOHA 3a Ta3u OT BTOPO CTHIIANO, Ha Oazara Ha Habop OT Kputepuu. [logxoasT 3a
Ola3BaHEe Ha FeHETUYHUS (POHJ Ha BHJIa MOXKE Ja ObJie U3MOJI3BAH KaTO MIJIOTHO PHKOBOJICTBO 32
orasBaHe eX SitU Ha Ipyr UTJIOJUCTHU BUI0BE B bhiarapus.

85. Zhelev P., Aneva 1.Y., 2019. Climate change, biodiversity and forest genetic resources: a
Bulgarian perspective. In: Sija¢i¢-Nikoli¢ M., Milovanovi¢ J., Nonic M. (Eds.). Forests of
Southeast Europe Under a Changing Climate. Conservation of Genetic Resources.
Springer, Series Advances in the Global Change Research: 409-427.



Summary

Climate change is predicted to have substantial effect on all components of biodiversity. The
chapter presents a brief survey on the biodiversity in Bulgaria and its conservation. The impact of
climate change on the biological diversity and on forests will provoke different and individual
reactions of the species and ecosystems. These reactions will vary depending on the intrinsic
biological characteristics of the species and ecosystems and on the particular environmental
conditions. Biological diversity in Bulgaria is reviewed at different hierarchical levels, with
particular reference to forest biodiversity and genetic resources. The high genetic diversity in the
forest tree populations is a prerequisite for their successful adaptation to future environmental
changes.

KnumMaTtuyHuTe mnpoMeHH, OMOPa3HOOOpPAa3MeTO0 W TOPCKUTEe TEeHeTHYHU PecypcH:
Bwarapckara nepcnekruBa

Pe3ome

[Iporuo3upa ce, 4e KIMMATHYHUTE IPOMEHU IIE€ HMMAT CEpuo3eH e(EeKT BBPXY BCHUKU
KOMIIOHEHTH Ha OuopazHooOpasuero. [naBata mipeAcTaBs KpaTbK TMperyie]] BbPXY
Oropa3zHooOpa3ueTo B brirapusi 1 HErOBOTO Orna3BaHe. BIMSHUETO HA KIMMATHYHUTE TPOMEHHU
BBPXY OMOJIOTMYHOTO pa3HOOOpa3ue U BbPXY rOpUTE LIE MPOBOKUPA PA3IMUYHU U UHAUBUAYAIHU
peaKLII/II/I BT)pxy BHUJIOBCTC U CKOCHUCTEMUTCE. TGBI/I peaKLII/II/I e BapHpaT B 3aBUCUMOCT OT
OMOJIOTUYHUATE OCOOCHOCTH HA BUJOBETE M EKOCHCTEMHTE, W OT CHeUU(DUIHHUTE YCIOBHUS HA
cpenara. buonornyHoro paznooOpaszue Ha bbearapus ce pasriexia Ha pa3IMuHO HEPAPXUIHO
HUBO, ¢ (OKYC BBPXY TOPCKOTO OHOpa3HOOOpa3ue U reHeTUYHU pecypcu. BUCOKOTO reHeTHYHO
pazHooOpa3ue B MOMYJIAIlMUTE Ha IBPBECHUTE BHUIOBE € MPEANOCTaBKa 3a TAXHATAa YCIEIIHA
aJgarrTanuns KbM 6T)IIGHII/I HpOMeHI/I B yCJIOBI/ISITa Ha cpenaTa.

86. Panayotov M., Tsvetanov N., Tsavkov E., Gogushev G., Bebi P., Zhelev P., Yurukov S.,
2019. Effect of climate change on the high-mountain tree species and their genetic
resources in Bulgaria. In: Sijagié-Nikoli¢ M., Milovanovié¢ J., Nonic M. (Eds.). Forests
of Southeast Europe Under a Changing Climate. Conservation of Genetic Resources.
Springer, Series Advances in the Global Change Research: 429-447.

Summary

Climate change have the potential to strongly affect mountain coniferous forests in Bulgaria in
several ways: (1) By directly affecting tree growth and the potential of trees to successfully cope
with climate extremes; (2) By affecting disturbance events and regimes, which on their turn may
trigger further habitat changes; (3) By facilitating migration of better adapted for the new climate
condition species, which can outcompete other less adapted species and replace them and (4) By
facilitating invasive species. In this chapter we provide data on the distribution of coniferous
forests in Bulgarian mountains and short reviews of recent tree ring studies and studies on
disturbance regimes. The tree ring data show the high importance of drought and other extreme
climate events on high-mountain conifer species. This outlines that expected summer warming
and temperature increase have the potential to strongly affect tree growth. The disturbance data



shows the high importance of fires and windthrows, but also high number of snow damages and
avalanches, which are not to be neglected. Insect outbreaks may be further facilitated if summer
temperatures increase and allow species, which are currently limited by colder temperatures in
higher altitudes, to affect also forests higher up. All these factors can act together and modify
habitat quality and conditions and in this way put in risk species and genotypes with limited
distribution and narrow growth niches. It is therefore necessary to take measures for ex-situ
conservation of genotypes besides the well developed in-situ conservation in the network of
protected areas in Bulgaria.

BinsiHMe Ha KJIMMATHYHUTE NPOMEHU BbPXY BHCOKOILUIAHMHCKHUTE IbPBECHH BH/I0Be U
TeXHUTe reHeTHYHH pecypcu B Bbiarapus.

Pe3ome

KnumatnuHuTe mpoMeHH UMaT TMOTEHIUAN J]a OKaXXaT CUITHO BB3JICHCTBUE BbPXY IUIAHUHCKHUTE
WTJIOJUCTHU TOopHU B bhirapus mo Hsakonko HauuHa: (1) Upes npsiko BB3/1eHCTBHE BHPXY pacTeka
Ha ¥ MOTEHIIMAala Ha IbpBETaTa 3a YCIEIIHO CIpaBsHE C KIMMATUYHUTE eKcTpeMymH; (2) Upes
BT)3IIGI\/JICTBI/I€ BT)pxy HpI/IpOILHI/ITe HapymeHI/m, KOUTO Ha CBOI>JI pCI[ Morar aa HpeILI/I?,BI/IKaT
JOMBIHUTEITHU MPOMEHH B MecTooOnTanusITa; (3) Upes ynecHsiBaHe Ha MUTpaIsITa Ha o-100pe
aI[aHTI/IpaHI/I KbM HOBUTC KIIMMATHUYHHU yCJIOBI/IH BHUJI0BE, KOUTO MOTraT ga U3MECTAT I[pyrH, I10-
ciabo amanTuBHU BuAoBe U (4) Kato ynecHsBaT mpoHHKBAaHETO HAa WHBAa3MBHH BUAOBE. B Ta3u
4acT HUE MPEIOCTaBAME JaHHU 3a PA3NPOCTPAHCHHETO Ha WIVIONUCTHUTE TOpU B OBITapCKUTE
TUTAHUHU U KPaThK IMperjie]l Ha CbBPEMEHHUTE U3CIeABAHNS BbPXY TOAUIIHUTE IPHCTEHU U BBPXY
pe)KI/IMI/ITC Ha HpI/IpOIIHI/I HapymeHHﬂ. I[aHHI/ITe oT IIGHI[pOXpOHOHOFI/I‘-IHI/ITC HN3CJICABAHUA
JEMOHCTPHUPAT TOSIMOTO 3HAYEHHE Ha 3aCyIIaBaHUTA U JIPYTH €KCTPEMHHU KIMMAaTUYHU CHOUTHS
HpI/I BHUCOKOIIJIAHUHCKHUTEC UWIJIOJINCTHU BHUIOBC. TOBa noz[qepTaBa, Yc OYAKBAHOTO JIATHO
3aTOIUISIHE U TOBUIIaBaHE HA TEMIIEpaTypaTa MOrar Ja MOBJIMSAT ChIIECTBEHO BbPXY pacTeka Ha
m)pBeTaTa. I[aHHI/ITe 3a HpI/IpOI[HI/ITe Hap}/HICHI/ISI IIOKa3BaT IroJisIMOTO 3HAYCHHUEC HaA noxcapHTe 158
BETPOBANUTE, KAKTO W HA TMOBPEOUTE OT CHAT W JAaBUHU, KOUTO CHIIO HEe TpsOBa 1a ce
npeHe6perBaT. HaCGKOMHI/ITC HammaacHud morar nga 6’BI[aT JOOIIBJIHUTCIIHO CTI/IMYJ’II/IpaHI/I aKo
JIETHUTE TEMIIEpaTypH Ce MOBMILIAT U Ja MO3BOJISAT HAIIECTBUE HA BUIOBE, UYNETO NPUCHCTBUE B
MOMCHTaA € Ol"paHI/ILIGHO OT IIO-HHUCKHUTC TeMnepaTypH HpI/I II0-TroJIsIMa HaI[MOpCKa BHUCOYHHA.
Beuuku te3m ¢dakropu morar na JedcTBaT3aeqHO M J1a MPOMEHST Ka4eCTBOTO M YCJIOBHSTAa Ha
M€CTOO6I/IT3HI/I$[T& U 110 TO3HW HAYUH A IOCTAaBAT 110 pI/ICK BHUJIOBEC U TCHOTHUIIOBE C OFpaHquHO
pasnpocTpaHeHHe U TECHU eKoJornuHu Humu. ClenoBaTenHO € HEeoOXOIMMO € Jla ce B3emaT
MEpKH 3a eX-situ 3ama3BaHe Ha TeHOTHUITOBE OCBEH B 100pe pa3BuTara in-Situ Mpexkata B paMKUTE
Ha 3alllUTeHUTE TepuTopuu B bbirapus.



