BbJ/ITAPCKA AKAJIEMUSA HA HAYKUTE

HUHCTUTYT 3A T'OPATA

“NMPOYYBAHE HA NATOrEHM NO B

OT PO P/INUS B B'BIIITA
CHAHHA XJEEAPCKA, MAPTAPHTAT

\ OCMH HAYYEH CEMHHAP II0 CJIYYAHU CEAMHIIATA HA I'OPATA 12 AITPHJI 2018 I'P .CODHA



N3I'OTBEH E JIMTEPATYPEH OB30P, C I1EJI
IHPOYYBAHE U AHAJIU3 HA CHCTOAHUETO HA
IHPOBJEMA, CBHLP3AHU C TEMATA HA ITPOEKTA

I[TIPE3  IIOCJIEAHUTE YETWUPU TOAWMHMN  IIOBPEAUTE  OT
OUTOITATOI'EHEH XAPAKTEP B BOPOBUTE T'OPU CA CBbBP3AHU
OCHOBHO C TI'bBUTE DIPLODIA SAPINEA U1 CENANGIUM
FERRUGINOSUM, KOUTO IT1PU XXNU3HEHU U 3/IPAB1 AHPBETA HE BUXA
MOIJI1 JA [NPUYMHAT CEPMO3HM CMVYIIEHUA, A CAMO J[JJA
ITIOAIIOMOI'HAT CAMOOKACTPAHETO B JOJIHATA YACT HA
KOPOHATA (BUTIN, 1995; SINCLAIR ET AL., 1987).

[IP1 HACTBIIMWJIIATE ®U3NOJIOTNMYHU CMYUIEHUA  TTOPAJIA
[MPOABJDKUTEJIHUTE  3ACYIIABAHUA, TE3U [ATOI'EHU  CE
[TPOABABAT KATO IIO-ATPECUBHU IIAPASUTU W IIPUYUYMHABAT
CbXHEHE HA KJIOHKUTE 1 MJIAJUTE JIETOPACJIN B HACAXIAEHUA
OT P. NIGRA, P. SYLVESTRIS U P. PONDEROSA.




MEHUAT MATOTEH DOTHISTROMA PINI HULBARY NMPUYNHABA
CTONAHCKWN 3HAHYHNMO 3ABONIABAHE CPEA UTNONTNCTHUTE
AbPBECHU BUOOBE, NO-CNEULMANHO HA NMPEACTABUTEJZIUTE OT PO/,
PINUS.

PASBUTUETO MY B TbKAHUTE HA UTTTULUNTE NMPEAVU3BUKBA
MNPEXRAEBPEMEHHO OBE3/IMCTBAHE HA KOPOHUTE U HAMAJIABAHE
HA TPUPACTA, A B HAKOU C/TYSAU U SATUBAHE HA UHPEKTUPAHUTE
AObPBETA. CU/THOTO PA3MPOCTPAHEHNE HA 3ABOJIABAHETO
HAPYLLUABA EKO/IOTUYHATA PONA HA UTTTOJTUCTHNUTE TOPWN, KAKTO
N CTOMAHCKATA UM ®YHKUWMA U PEKPEALMOHHO
MPEAHASHAYEHWE.

1PE3 NOC/EHWTE FO/AMHM NATOTEHLT MPOABABA BCE M0-BUCOKA
PY/IEHTHOCT M HAHACA CEPMO3HM NMOBPEAM KAKTO BLPXY
AKA V1 BbPXY UHTPOAYLIVPAHUTE BU/OBE.




~ OBEKT 7 - C. CAMYUWJIOBO.

o[

OIIHNCAHUE HA OBEKTHUTE 110
MECTOHAXOX/IEHHUE:

OBEKT 1 -T'P. CO®MI,

KB. ,,[OPHA BAHS“, M. ,,BOHCOBH TIOJISTHI".
OBEKT 2 - I'P. CO®NI,

KB. ,,BYXOBO%, M. CPEJIOBbPJIO*.

OBEKT 3 - I'P. IIETPY.

OBEKT 4 — CAHIAHCKM.

OBEKT 5 - C. MAPUKOCTHUHOBO.

OBEKT 6 - C. 'bPMEH.

bEKT 8 — C. CAIIAPEBA BAHL.




MECTOINOJIOXEHUE HA ONMUTHW NMPOBHW NMJ1OLLIN,
PA3MOJIOXXEHU B IOTO3AMNAOHA BbIITAPUA:
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OBEKTU HA MNMPOYYBAHETO

OBEKT 1 : rp. Codusa, kB. ,I'opua bausa“,

M. , BOHCOBM IOJSAHHU",

KJACNOUKAIINA U CUCTEMATUYHA IMMPUHAJUIEZKHOCT HA OIIMCAHUA
AbPBECEH BU/JI:

Pinophyta Pinopsi Pinaceae Pinus , 1785
da
OvpseceH  bubar. CpeaHa CpepeH CpeaHa dopma, CpeaHa CpepneH pasmep Ha
BUA, HaMMeHOB  Bb3pacT OAMaMeTbp  BUCOYMHA  BUA, Ob/IXKUHA LUMLLIAPKKX B CM., 3@
aHune B rog. 3a B M./Ha B M., 3a KOpPOHa, Ha nn:
nn: 1,3m,, 3a nn: 3a MMN: Uranuute
nn: B CM., 32
nn:
YepeH 55-60 0,30- 13 Cumerp./ 10-12 6-8
I 60p 0,35 Acumerp.
‘ Bpoi mapKupaHu MecrtononoxeHue Ha Haamopcka sucoumHa, Ha EKonornmyHa mpexa:
gbpseTa Ha MM: nn: nn:
8
\l

leorp.lW. Teorp. A. 835 m (17)

BuTtowa
+

423257

+
231246



https://bg.wikipedia.org/wiki/Pinales
https://species.wikimedia.org/wiki/Pinus_nigra
https://bg.wikipedia.org/w/index.php?title=Johann_Franz_Xaver_Arnold&action=edit&redlink=1
https://species.wikimedia.org/wiki/Pinus_nigra

Onucanue Ha ooekmume no MeCMOHAX0NHCOCHUE:

3AJIOXKEHM CA OTIUTHU TUIOIIH U
W3BLPIIBAHE HA JIEHJIPOMETPUYHU
W3MEPBAHUS HA HACAXIEHUSITA.
WU3BLPIIEHO E TAKCAITMOHH

O OTIMCAHUE HA JHPBECHUTE
BUJIOBE, KOUTO II[E BHJIAT
W3CJIEJIBAHU, B PAMKUTE HA
[TIPOYUBAHETO HA ITPOEKTA.
WM3BLPIIEHA E I[SJIOCTHA EKCITEPTHA
OLIEHKA, 3A 3/IPABOCJIOBHOTO
CBHCTOSHUE HA TLPBECHUTE BUOBE.




METOAU HA USCNEABAHETO

N3I'OTBEHA E OLIEHKA 3A 3IPABOCJIOBHOTO CbCTOSHUE HA OIBPBETATA 11O METOAMKATA HA ICP
~FORESTS” (EICHHORN ET AL., 2010). 3IPABOCJIOBHOTO CbCTOSAHUE HA IHbPBECHUTE BU/IOBE E
OITPEAEJIEHO OKOHOMEPHO B ITPOLUEHTHU, ObPABOTEHU U I'PYIIMPAHU B KJIACOBE 1 CTEIIEHH.

N3I'OTBEHA E ®PUTOCAHUTAPHA OLIEHKA, IT1O 5 — CTEIIEHHA CKAJIA 3A OBE3JIMCTBAHE HA
KOPOHUTE U 4 — CTEIIEHHA CKAJIA 3A ITPOMSHA B OUBETABAHETO HA UIJIMIIATE HA IGPBECHUTE
BUAOBE, OBEKT HA ITPOYYBAHETO 3A BCAKA EJJHA OT MAPKHUPAHUTE ITPOBHU TIJIOIIN.

TABTHYHO OITACAHUE HA METO/IUKATA

CTEMEH NPOLIEHT
0% -10%
11%-25%
CpeaHo obesnncTeaHe 26 % - 60 %

OTcbcTBa 0be3nuncTBaHe

Cnabo obe3nncresaHe

CunHo obesnucreaHe Hag 60 %
100 %

M3cbxHano gbpso

CTEMEH MPOLLEHT
0% -10%
11%-25%
CpenHo noxbataBaHe 26 % - 60 %
Hag 60 %

HAama noxkbntAsaHe

Cnabo noxbnraBaHe

CnnHo noXKbnTABaHe




OlMNUCAHUE HA BULJOBETE YCTAHOBEHU NbbHU ATOTEHU, N0 MNPEACTABUTEJIUTE HA PO/ PINUS
YCTAHOBEHU HA MAPKUPAHUTE 3A OBCJ/IEABAHE OIMUTHU I1/10LLN:

YCTaHOBEHO € Bb3AeHCTBHETO HA I'bOHM NMATOre€HHU, NPUYUHSABALIH
yBpe:KIaHUs BbPXY Haca:xaeHusiTa ot Pinus nigra, mpe3 2017 r,

Nnentudunupanu ca caegnute Buaoe. Cenangium ferruginosum,
Cyclaneusma niveum, Diplodia sapinea, Dothistroma pini,
Lophodermium pinastri, Lophodermium seditiosum u Sclerophoma
pithyophila, xonTo ca Mmapkupann Ha ocHoBaHue MOPG}OJIOrHIHHUTE
JaHHHU, CBbP3aHM C HAaHECEHHUTE NOBPeAU BLPXY UIVIM, IIHIIAPKH,
KJIOHKHN N KJIOHU.
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OlMNUCAHUE HA BULJOBETE YCTAHOBEHU NbbHU ATOTEHU, N0 MNPEACTABUTEJIUTE HA PO/ PINUS
YCTAHOBEHU HA MAPKUPAHUTE 3A OBCJ/IEABAHE OIMUTHU I1/10LLN:

BpenHoTo BBb3AeiCTBHE HA YCTAHOBEHHMTE MATONeHU € OINpeaejeH0 B
3aBHCMMOCT OT TSIXHATA BHPYJIEHTHOCT M AarpeCcMBHOCT, CTeNeH Ha
nedoamanus 1 MPOMAHA B IBETA HA IbpPBeCHATA KOPOHA, (PU3MOJTOTHIHO
CbCTOSIHME HA PACTEHUATA TOCTONPHEMHHUIM M BH3MOKHOCTH 32 HIMPOKO
pa3npocTpaHeHue HA 00JIeCTTA.

Cpen ycTraHOBeHHMTEe TATOTe€HH, HAaii-4ecTO0 CpellaHHTe M IIHPOKO
pasnpocrpanenn ca: Diplodia sapinea, Lophodermium spp. # Cyclaneusma
niveum. Haii-arpecuBHATe BHPYJEHTHH ca WHBAa3MBHHUTE BHOBE
Dothistroma pini » Diplodia sapinea, kouTo ca NPUYMHHIA 3HAYMTEJHH
HAPYIIABAIIM 3APABOCJIOBHOTO CHCTOSIHHE HA BHIOBETE OT POI

TeTO

AL




OIIMCAHUE HA CUMIITOMMU HA 3ABOJISABAHUA U TIOBPEJIU OT HACEKOMHMU BPEAUTEJIA

M3BbPLUEHA LUANNOCTHA EKCNMEPTHA OLIEHKA 3A ONMUCAHUE HA CUMNTOMMWTE HA NMO-BAXKHU
3ABONTABAHUA U NOBPEAN OT HACEKOMHW BPEAUTE/IN B HETUPU MAPKHUPAHU NPOBHU MJ1IOLLN CbC
CbCTAB:

1) YEPEH BOP (PINUS NIGRA) B MM TOPHA BAHA (M. BOHCOBM NONAHN);
2) BAN BOP (P. SYLVESRTIS) B NN APOVHO

3) BAN BOP (P. SYLVESRTIS) NN KbPAMANMW, (C. CBETY/IKA)

4)  YEPEH BOP (P. NIGRA) V1 BA/ BOP (P. SYLVESRTIS) B MM YEPHOOYEHE (MAHK®




OBEKT 1, I'P. CO®UsI, KB. ,,JOPHA AHA*, M. ,,bOHCOBMU I1OJISAHU®.
[TPOBHA IIJIOLL C 40 BPOSA MAPKHUPAHU IIHPBETA OT PINUS NIGRA.
MECTOITIOJIOX)KEHUE HA IIIT : TEOI'P. II1.: 423257 / TEOI'P.J.: 231246
YCTAHOBEHMU MOBPEJIU OT IPS ACUMINATUS - BBPXOB KOPOSA
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OBEKT 2, I'P. CMOJISIH, M. APIMHO.

I[TPOBHA TUIOII C 40 BPOA MAPKMPAHU ABPBETA OT PINUS SYLVESTRIS.
MECTOITIOJIOX)KEHUE HA TIIT : TEOI'P.III.: 41.545 408 / T'EOI'P./I.: 24.944 381
YCTAHOBEHMU ITOBPEJM OT IPS ACUMINATUS - BBPXOB KOPOSA /1 U KOPEHOBA
I'bBA HETEROBASIDION ANNOSUM




OBEKT 3, OBJIACT K'bPJIDKAJIU, C. CBETVYJIKA

I[TPOBHA TUIOIIL C 40 BPOA MAPKUPAHU IBPBETA OT PINUS SYLVESTRIS.
MECTOIIOJIO’)KEHUE HA IIIT : TEOI'PII.: / TEOI'P.:

YCTAHOBEHMU IMOBPEJIM OT DIPLODIASAPINEA A

THAUMETOPOEA PITYOCAMPA - BOPOBA ITPOIIECHNOHKA




M3BBPUIEHO E IIO/IPOBHO OITMCAHUE HA CbbPAHUS OT TEPEHUTE OIIPEJNEJIEHU 3A
[MTPOBHU ITJIOLIN, BUOJIOTMYEH MATEPUAJIL, KOUTO E CbXPAHEH 3A JIABOPATOPEH
AHAJIN3 B JIABOPATOPUATA I10 T'OPCKA ®UTOITATOJIOI' A, HA UHCTUTYTA 3A I'OPATA
KbM BAH.

MATEPUAJINTE OBEKT HA JIABOPATOPHOTO MU3CJIIEABAHE CA CbXPAHEHU CHOBPA3HO
HEOBXOAMMUTE N3NCKBAHUA. 3A N30JIMPAHETO HA BMOJIOTMYHUA MATEPUAIJL CA
[MTPUJIOXEHU ABE METOIMKU.




H3O0/INPAHE HA ITPOBHU, BbPXY XPAHUTE/IHA CPEJIA OT MAJIL] /AT’ AP, PA3IIPE/[EJIEHA B
CTEPU/IHU IETPU/TUEBH BbJIIO/IA, 3AIIEYATAHH C BOCBYHA JIEHTA




H30/INHPAHE HA ITPOBU, BbPXY CTEPU/THA ®HIITBPHA XAPTHA, PA3IIO/IO’KEHA B
HEHTHBPA HA CTEPH/IHH IETPH/IHEBH bJTIO/IA, 3AIIEYATAHH C BOCBhYHA JIEHTA.




YYACTHSA B HAYYHHN KOHO®EPEHLINN U PE3YJITATM,
MOCTUIrHATH MO BPEME HA PABOTHMUSA MNMPOLIEC B
MEPHUOLA HA MBbPBOTO TPUMECEYMUE I10
IMTPOEKTA HA TEMA ,,lTPOYYBAHE HA
MMATOrEHOCTTA HA KOMITJIEKC OT F'bBHA
MATOrEHH, NMPUYUHABALN TOBPEAN BBP. 'y
BULOOBE OT PO PINUS B IOXHA 5BJIrA




International Scientific Conference ‘Sustainable forestry: Fact or fiction?’, 4-6 October 2017
70 Years of the FACULTY OF FORESTRY - Skopje,
University ‘Ss. Cyril and Methodius’

Assessment of harmful impact and spread of fungal pathogens causing
damages on Pinus nigra plantations in Bulgaria

I10 TEMATA HA ITPOEKTA E ITPEJICTABEH
HAYYEH MOCTEP HA TEMA: ASSESSMENT
OF HARMFUL IMPACT AND SPREAD OF
FUNGAL PATHOGENS CAUSING DAMAGES
ON PINUS NIGRA PLANTATIONS IN

BULGARIA HLEBARSKA SIANNA, o S LB
GEORGIEVA MARGARITA, B

Sianna Hlebarska, Margarita Georgieva

Forest Research Instifute — Bulgarian Academy of Sciences

The harmful impact of
Ce

Health status of pine forests 2007 - 2016 niveum, _Rate of pathogens harmful effect

Diplodia sapinea, Dothistroma pini, Lophaderrmium

Ppinastri, Lophedermium  seditiosum and
was
g to their virulence and agg i
degree n! tree crown defoliation and dlscnlariﬂan
physioclogical condition of host plants and
opportunities of wide disease spreading. Among
the established pathogens, the most common and
widespread are Diplodia sapinea, Lophodermium
spp. and Cyclaneusma niveum. The most
aggressiveness and virulent are the invasive

species Dothistroma pini, Diplodia sapinea and

2007 008 2009 2010 2011 2012 2013 20 2015 2016

Bl /oMLY AFFECTED REGIONS
Diagnosis of diseases caused by fungal pathogens induced certain characteristic symptoms based on which the i
causative agents were Inferred to some extent. The of the fungal such as type, it R
shape and color of sexual or asexual spore forms have been used for thefr taxonomy and classffication. LOWAFFEGTED REGICNS

Diplodia sapinea (I't.) Dyko & Sutton Dothistroma pini Hulbary

Diplodia sapinea is the most important fungal Dothistroma pini causes an economically

MEXKJIYHAPOJHA HAYUHA
KOH®EPEHIIUS MO CJIYYAM 70 YEARS OF
THE FACULTY OF FORESTRY - SKOPJE,

pathogen on Pinus nigra affected mature trees in
omamental planting, forest plantations and natural
stands. Over the past few years, new emergency
and severe damages have developed rapidly as a
consequence of the prolonged drought periods
during the last growing seasons. The high existence
of D. sapinea outbreaks contributed considerably to
physiological weakness of pine trees that become
‘more susceptible to attack by aggressive xylophages
and other fungal pathogens. The rate of defoliation
and discoloration of infected pine frees has altered in
last the years, with varying intensity accarding to the
specific environmental conditions of sites. D. sapinea
causes serious disturbances in the development and
growth of Irees. The disease is viewed as a
biological disturbance affecting the structure and
composition of the forest

significant disease on Pinus nigra trees in
Bulgaria. Presence of large areas of cultivated
forest plantations  wilh susceplible  hosls,
prevalence of the virulent pathogen D. pini and
occurrence of wel climatic conditions in the
affected habitats are the three major components
for the strong development of the disease in
recent years. Isolations of the pathogen were
made from symptomatic trees onto general fungal
growth media. The aggressiveness of the
pathogen is related to several factors; these
include the quantity of inoculum produced, the
mode of dispersal of the pathogen and the
pathogen cycle. After

isolation, mycelia grows slowly - about 8-15 mm
in one month at 20-22°C. The color of the
mycelium culture is grayish-black, with a thick

consistancy.

UNIVERSITY “SS. CYRIL AND METHODIUS”
INTERNATIONAL SCIENTIFIC CONFERENCE
"SUSTAINABLE FORESTRY: FACT OR

Affected areas by fungal pathogens [ha]

Adtrend of apparent increase of
P nigra plantations drying was
detected in 2013 due fo the
combination of presence of
large areas with mature irees
in dense stands and stressed

Cenangium ferruginosum was identified as the pathogen
associated with drying in the investigated P nigra areas.
Damage is expressed in the browning of the needles
throughout the crown and the drying of branches, the
extent of damage varies from weak to strong in individual
plantings. In most cases in the plantations with a low
degree of damage, only individual parts of the crown were
drying or individual twigs and shoots. On the dead part of
the branches shedding of the bark was observed and a
number of fruit bodies with a light to dark brown color. In
the following years (2014-2016), C. ferruginosum is found
in pine plantations grawing in bad locality in South Bulgaria.
All of the plantations surveyed were severely weakened

trees by prolonged drought

period. In 2017 almast 20,000 i

ha of stands being affected by I I
drought  and  subsequently il l l

attacked by the pathogens. 2008 2009 2010 2001 2012 2013 2014 2005 2016 2017
The most affected areas were evaluated in the south part of the country - Regional
Directorate of Forestry Kardzhali, Plovdiv, Stara Zagora, Pazardzhik, Smoljan, where o L
evidence of droughts is relatively common. It is prabable that the known distribution of after prolonged #’0“9"‘ period in the growing season of
the fungus will continue to expand as it is further spread or detected in areas where it 2013-2017, which favored the development of C.
is nat yet confirmed. N EAG R R

. pathogens causing damages of Pinus species
in South Bulgaria', DFNP-17 157/02.08.2017, funded by Buigarian Academy of Sciences, Supn:nnl' Young Scientists and Scholars, 2017-2019.
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3aBbplUeH cneynann3npaH Kypc — ,BeBegqeHmne B cucreMHara eKosnormsa
M onasBaHero Ha ekocucremure“- UBEN-BAH -8 -16 mapTt 2018 r.




BJIArO4APH 3A
BHNMAHHAETO
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	Описание на обектите по местонахождение:��ОБЕКТ 1 - гр. София,�кв. „Горна Баня“, м. „Бонсови поляни“.�ОБЕКТ 2 - гр. София,� кв. „Бухово“, м. Средобърдо“.�ОБЕКТ 3 - гр. Петрич.�ОБЕКТ 4 – Сандански.�ОБЕКТ 5 - с. Марикостиново.�ОБЕКТ 6 - с. Гърмен.�ОБЕКТ 7 - с. Самуилово.�ОБЕКТ 8 – с. Сапарева баня.�
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	��Заложени са опитни площи и извършване на дендрометрични измервания на насажденията. Извършено е таксационн�о описание на дървесните видове, които ще бъдат изследвани, в рамките на проучването на проекта.� Извършена е цялостна експертна оценка, за здравословното състояние на дървесните видове.�
	Изготвена е оценка за здравословното състояние на дърветата по методиката на ICP „Forests” (Eichhorn et al., 2010). Здравословното състояние на дървесните видове е определено окономерно в проценти, обработени и групирани в класове и степени.��Изготвена е фитосанитарна оценка, по 5 – степенна скала за обезлистване на �короните и 4 – степенна скала за промяна в оцветяването на иглиците  на дървесните видове, обект на проучването за всяка една от маркираните пробни площи.�
	Описание на видовете установени гъбни патогени, по представителите на род Pinus установени на маркираните за обследване опитни площи:��
	Описание на видовете установени гъбни патогени, по представителите на род Pinus установени на маркираните за обследване опитни площи:��
	Описание на симптоми на заболявания и повреди от насекомни вредители
	ОБЕКТ 1, гр. София, кв. „Горна баня“, м. „Бонсови поляни“. �Пробна площ с 40 броя маркирани дървета от Pinus nigra.�Местоположение на ПП : Геогр. Ш.: 423257   /   Геогр.Д.: 231246�Установени повреди от Ips acuminatus - Върхов корояд�
	ОБЕКТ 2, гр. Смолян, м. Ардино. �Пробна площ с 40 броя маркирани дървета от Pinus sylvestris.�Местоположение на ПП : Геогр.Ш.: 41.545 408  /   Геогр.Д.: 24.944 381�Установени повреди от Ips acuminatus - Върхов корояд и коренова гъба heterobasidion annosum�
	ОБЕКТ 3, Област Кърджали, с. Светулка�Пробна площ с 40 броя маркирани дървета от Pinus sylvestris.�Местоположение на ПП : Геогр.Ш.:    /   Геогр.Д.: �Установени повреди от DIPLODIA SAPINEA И�Thaumetopoea pityocampa - Борова процесионка��
	Извършено е подробно описание на събрания от терените определени за пробни площи, биологичен материал, който е съхранен за лабораторен анализ в лабораторията по горска фитопатология, на института за гората към БАН.�Материалите обект на лабораторното изследване са съхранени съобразно необходимите изисквания. За изолирането на биологичния материал са приложени две методики. ���
	���Изолиране на проби, върху хранителна среда от Малц /Агар, разпределена в стерилни петридиеви блюда, запечатани с восъчна лента�
	���Изолиране на проби, върху стерилна филтърна хартия, разположена в центъра на стерилни петридиеви блюда, запечатани с восъчна лента.��
	���Участия в научни конференции и резултати, постигнати по време на работния процес в периода на първото тримесечие по проекта на тема „Проучване на патогеността на комплекс от гъбни патогени, причиняващи повреди върху видове от род Pinus в Южна България“.��
	���По темата на проекта е представен научен постер на тема: Assessment of harmful impact and spread of fungal pathogens causing damages on Pinus nigra plantations in Bulgaria  Hlebarska Sianna, Georgieva Margarita, в международна научна конференция по случай 70 Years of the FACULTY OF FORESTRY – Skopje,  University “Ss. Cyril and Methodius” , International Scientific Conference ”Sustainable forestry: Fact or fiction?”, 4-6 October 2017.���
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