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RESEARCH

REVIEW SUMMARY

CLIMATE CHANGE

The human imper
global climate cha

O. Hoegh-Guldberg”™, . Jacob, M. Taylor,
I. A. Camilloni, A. Diedhiou, R. Djalante, |
S. Mehrotra, C. W. Hope, A. J. Payne, ¥iL.-

R. Warren, G. Zhou

N aueong -
QVTOTIOKPLONG
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Hoegh-Guldberg et al., Science 365, 1263 (2019) 20 September 2019
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Ot eTunmtwoelc otn Meooyelo

Mua aro Tic ~ 30 1o ONUOVTLKEC TIEPLOXEC VLA TN
BlomolklAotnta taykoouta, e ~ 30% svOnuika 16N

HOTSPOTS ' EXPLORER -
INTERACTIVE MAF (FLASH REQUIRED)

~ Lesressources Recommandation
génétiques forestieres
dans le bassin méditerranéen L’accentuation de la sécheresse, vraisem-
U Alptekin, EA Arsvenopouios, e csraciintigs acactile dos il miisrrandens i blablement liée au changement climatique,
th:ﬁmﬁi?;&m:‘ ﬂmm m;jm" ““_‘f’“mm“‘hmf" e dla conjuguée avee d'autres facteurs d’origine

i, A Kbk, WL Eneea trks forte dlverité biologlue risultems o virkabls o dvos anthropique, crée une situation d'urgence
etti, B

5. Martin AIDErtDs, H. SBaY. .o s fosh s st st ons i o pxts s pour la conservation des foréts du bassin
G. Schiller, E. Teissier du Cros, T [p e e ]-nu' THomwamtd, de mators non aealamnt bl sy o # * o
M.C. Varela, G.G. Vendramin  maia auss ssciale ot caltunello méditerranéen, plus particuliéerement au

Sud et a 'Est. La faible prise de conscience

143 forét médftermnéenne « oo o 2 mai 2005



AvaAuvon BlomowkiAotntog

Genetic Diversity

Species Diversity

Ecosystem Diversity

Levels of organization of the concept of biodiversity

El'a tpla enineda BronotkiAotntog Kot 0 OepeALwdNC pOAOG TNEG YEVETLKAG nomd\étntaq}

3 types of Biodiversity

1. levetikn molKlAotnTa

2. MowiAotnta eLdwv

Ecosystem
Diversity

3. MoWKIAOTNTA OLKOGUOTNUATWVY




[eveTikn mowkhotnta & onuaocta tng

e [eveTikn molKlAotnta: n
JTOLKIAOTNTA OTN YEVETIKN
IAnpo@opia evtog Ko
LETOEU aTOHWYV,
nAnBuopwv Kat eLdwv

e Amapalitntn yla tnv
ETITEVLEN TPOCAPUOYNC TWV 43,‘
OLKOOUOTNHATWY, TWV
daowv Kol TNG SAOLKNG
opaywync o€ Eva Loxupa
netoaAAopevo
nepLpairlov



Mpootaocia levetiknc¢ MowktAotntac

» Alatipnon n enavénon tng YEVETIKNG MTOLKIAOTNTOC
P EAcyxOC MPOOTATEUOUEVWV TTEPLOX WV
» AtapUAaén tng YEVETIKNGC KAnPOvVouLaC




Million
Dollar
Question!




BlomotlkiAotnta
\ (Rio, 1992)

4 , , , N
MNaykoopto Ataoken yia to KAlpo & t™n

/

eTarget: “identify components of biological

diversity” & “monitor through sampling & other
techniques the components of biological diversity

eFocal area: “Reducing the rate of loss of the
components of biodiversity, including ... genetic
diversity”

e|ndicator: “Trends in genetic diversity”




MNaykooputo AtaokePn yia to KAtpa &
TN BlomolkiAotnta
N (Nagoya 2010)

CBD Global Strategy for Plant Conservation

eTarget 13: “By 2020 the status of genetic diversity in
agricultural ecosystems to be improved” & “in situ
conservation of plants to be improved inside and outside
protected areas”.

eTarget 5: “At least 75% of the most important areas for
plant diversity of each ecological region protected with
effective management in place for conserving plants and
their genetic diversity”.

eTarget 9:70% of the genetic diversity of crops including
their wild relatives to be conserved”.
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evetkn MapakoAovOnon

‘

® H yevetikn mapakoAouvlnon
(genetic monitoring) slvat n
TTOCOTLKOTIOLNGN TWV XPOVIKWV
HLETABOAWV O€ TTAPOUETPOUC
VEVETLKNG TIOLKIAOTNTOC
dUOLKWV TANBUCUWV

® 2 KOTIOC N HaKpoTpOBeoun
dtatipnon tou e€eAKTIKOU
SuvaptkoU Tpocapuoync Twv
dUOIKWV MANBUCUWYV o€ Eva
Lloyupa petaBariopevo

nepLBairiov _

® Epyaleio LeAETNC KoL
£PEUVOLC.

e [lpoyvwoTtikn afla.

e M¢coo yla tn dtaocdaAilon
TNC MPOOTACLOC TWV
SladLkaoLwy TTou
dlatnpouV T YEVETLKN
TOLKIAOTNTOL OTOUC
nAnBbuopouc.

e AfloAoynon mMAnBuouwv
TPOCTATEVOUEVWV
EPLOXWV (Kal OXL Lovo).



L Ba epappootel;

f [evetikn MapakoAouBOnon: moAAd urtooXopeVn, AAAA TTWCG

MOLECULAR ECOLOGY

Molecular Ecology (2012) 21, 1311-1329

doi: 10.1111 /j.1365-294X.2011.05463.x

INVITED REVIEW

Monitoring adaptive genetic responses to environmental
change

MICHAEL M. HANSEN

Standard Article - doi: 10.3832/ifor0552-003
and THE GeM WorkiNG (

®jiForest - Biogeosciences and Forestry

A comparative fluctuating asymmetry study
between two walnut (Juglans regia L.)
populations may contribute as an early
signal for bio-monitoring

Kourmpetis YAl ', Aravanopoulos FA @

ment. Assuming linear correlannon. this wva-
rnance parameter can be used as an estimator
of this error rate and furthermore of develop-
mental stability. Detailed reviews on fluctua-
ating asymmetry are given by Palmer &
Strobeck (1986, 2003). Van Dongen (2006)
and Graham et al. (2010).

There is some underlying additive genetic
variance associated with fluctuating asyina-
metry and relevant QTLs have been identi-

TRENDS in Ecology arnd Evaoluticon Yol.22 No.1

ELSE

Full DEnt Drovided DY Winss. S0 enss SinssL cone

-7 ScienmceDirect

Genetic monitoring as a promising tool
for conservation and management

Michael K. Schvvartz’!, Gordon Luikart®® and Robin S. Waples®

Research Article - doi: 10.3832/iforOo571-00«4

“iForest - Biogeosciences and Forestry |

Collection: IUFRO RG 7.01 (2010) - Antalya (Turkeywy)
Adaptation of Forest Ecosystems to Air Pollution and Climate Change
Guest Editors: Elena Paoletti, Yusuf Serengil

Genetic monitoring in forests - early
warning and controlling system for
ecosystemic changes

Konnert M ", Maurer w
» »

Degen B ?', Kitzel R ¥

1 (1) Bayerisches Amt fir forstliche Saat-
und Pflanzenzucht, Forstamtsplatz1, D-
83317 Teisendorf (Germany); (Z)
Forschungsanstalt fur Waldckologie und
Forstwirtschaft Rheinland-Pfalz, Schloss, D-
67705 Trippstadt (Germany); (3) Institut flar
Forstgenetik des von Thinen-Instituts,
Sieker Landstrasse 2, D-22927 GrolBbhansdorft
{Germany); (4) Landesforstanstalt
Eberswalde, Fachbereich Waldentwicklung
und Monitoring, Alfred-moller-Strasse 1, D-
16225 Eberswalde (Germany).

@' Monika Konnert
(monika. konnert@asp.bayern.de)




{ A&lohoynon Asiktwyv & EmaAnBevtwyv }

e [MoAvapBuol ava cuotnua, SuckoAla aéloAoynong
(xpovoBopec SLadlkaoleg, GNUAVTLIKO KOOTOC)

e Aciktec (Indicators)
13

o Emﬁeﬁatwrég gVerifiers! i

23

e oAU yevikol yLa apeon edpappoyn

e EEopTWHEVOL ATIO EKTETAMEVN GUAAOYN, 1N META-OVAAUON
dedopevwy oty tnv afloAoynon



TENIKH A/NEH MEPIBAAAONTIKHE MIOATTIKHE Av a(b op é C OE YVEVETIK r’]

TOYPrEI AIEYOYNIH  BIOMOIKINOTHTAZ, EAAQOYEZ &  AIAXEIPIZHE
EEINON0  AMOBAHTON

4
LLEGTURE  TMHMA BIOMIOIKIAQTHTAS & MPOSTATEYOMENQN MEPIOXQN a p QK 0}\0 U 6 n o) n

£PI0

Opt{oVTLoq TeXVIKOG KOlL EMLOTNHOVIKOG CUVTOVIGOG TWV HeAeTwy emomteloq kat aflohoynonctng = A LA d) 0] p ETLK E’ q u € e O 6 O}\O v [E q

kataotaong Slatnpnang ebwv kat Tunwv otkotomwy oty EMdda ko cuvBetikn afionoinon twy

anoteAeapaTwy. 6 E l,v uaTO)\. n LIJ ILCXC

MNapadotéo A7, OhokAnpwievn mpotaon yia to mpwrokoMa ko m Siabikaoio

I I 4
ueAhovTikng ouoTnuatikng mapakohouBnang T kataotaanc Siatnpnong ewbwv kat - A l'ad) O p €TLKOL 6 ELKTE q ava

oy oot taxon
Y - [eveTikn mok\OTNTA,
& *, VEVETLKN SOUR, YEVETIKA
§ w @ '*e; QTIOOVWON
g x p’% - [evetikn mowkhotnta (Lovo)
: 5 - Tevetikn doun (novo)
5 5 - [eveTikn mokAOTNTO, pon

VEVETIKOU UALKOU



Aravanopoulos 2011. Genetic monitoring in natural

perennial plant populations. Botany 89: 75-81.

Genetic monitoring in natural perennial plant
populations

F.A. Aravanopoulos

Abstract: Genetic monitoring, the quantification of temporal changes in population genetics and dynamics metrics gener-
ated by using appropriate parameters, constitutes a method with a prognostic value. Genetic monitoring has been recog-
nized in several international agreements and documents, and can be an important tool for the protection of biodiversity.
However, approaches developed so far for perennial plant species are rather cumbersome for practical use. It is proposed
that perennial plant genetic monitoring should focus on keystone species of biological and economical importance, as well
as rare or endangered species. In addition, genetic monitoring should concentrate on gene conservation units of such spe-
cies, to be advanced in a dynamic gene conservation scheme. Three indicators are proposed for genetic monitoring based
on a gene-ecological approach: natural selection, genetic drift, and a gene flow-mating system. These are evaluated based
on three demographic (age and size class distribution, reproductive fitness, regeneration abundance) and four genetic (ef-
fective population size, allelic richness, latent genetic potential, outcrossing/actual inbreeding rate) parameters. Minimum
sample sizes, critical levels of differences among parameters, and costs for temporal evaluation are proposed. The benefits
of the immediate application of genetic monitoring are highlighted.

Key words: genetic monitoring, geneecological approach, indicators, gene conservation units.

Résumé : Le suivi génétique, soit la quantification des changements temporels de la génétique des populations et les me-

sures dynamiques générées par I'utilisation de paramétres appropriés, constitue une méthode valable pour poser des pro-

nostiques. On a reconnu le suivi génétique dans plusieurs ententes et documents internationaux et il peut constituer un

outil important pour la protection de la biodiversité. Cependant, les approches développées jusqu’ici pour les espéces végé-

tales pérennes demeurent plutét peu commodes pour un usage pratique. L. auteur propose que le suivi génétique des plan-

tes pérennes se concentre sur des espéces indicatrices, d’importance biologique et économique, ainsi que d’espéces rares

Oou men L L v b " N N
scheme | able 1. Parameters for the evaluation of temporal changes in the genetic monitoring of perenmial plant gene conservation u
sur une
ceux-ci
tive, ab ' o '

o Genetic Critical difference between as-
d’échar

vorsc, Indicator Metric trait  marker Parameter sessments
trredui Selection Age and size class distribution Two standard errors
/ Reproductive fitness: percentage of filled seeds and ~ >50%

Introduction 4/ R
The 20th century percentage of germination

dcnlchscicnliﬁc an( .

Mtee Sune, . an 8 Regeneration abundance 230%

devastation of the na A

WS forests ave  Genetic dnift Effective population size N<50 (absolute value)
Received 22 May 20 A”EIIC FiChI'IE!SS 325%
on the NRC Researcl

14 January 2011, Latent genetic potential >23%

8.

F.A. Aravanopoulos [ . . .

Tree Breeding, Facul — (Gene flow ' Outcrossing/actual inbreeding rate >10%
Aristotle University ¢ Y

Thessaloniki, 54124,

Botany 89: 75-81 (2011) doi:10.1139/B10-087 Published by NRC Research Press



Napapetpol Mevetikng NMapakoAovBnonc
(aéloAoynon xpovikwyv pHetafoAwv)




H xpovikn KAlpaka the MEVETIKNC
MapokoAovBnonc

1" EKTiunoN Pe
YEVETIKOUG
OEiKTEG

2" ExTignoN ue
YEVETIKOUG
OEiKTEG

APXIKEG TIMEG




<G>

2. l'evetikn MNapakoAovBnon: To
epyo LIFEGENMON



LIFE ywa tTn Mevetikn
MNapoakoAouOnon Evpwmraikwv
Aacwv

s Epyaotnplo Aaotknc Mlevetikne & BeAtiwonc Aacomnovikwyv Eldwy,
A.M.©

** lvotitoUto Aaolkwv Epsuvwyv AoBeviag

** lvotitoUto Aaokng MNevetiknic Bavapiog

s Tevikn A/von Aaocwv & AypoTikwv YToB£oewv ATTOKEVTPWLEVNC
Aloiknonc¢ Mokedoviac-Opakng

** Yrioupyeio Meptfarrovtoc & Aypotikic Avamtuénc ZAoBeviac

s Aaowkn Yninpeoia 2AoBeviag

s Kévtpo Zuvepyaoiac kot Avarntuénc MNeptpaiiovtoc ZAoBeviag
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LIFE+ 2013 Project acronym: LIFEGENMON
LIFE+ Environment Policy and Governance project application

Starting date: 1-7-2014
Expected end date: 31-12-2020

Total project budget: 5,500,000 Euro
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LIFEGENMON ACTIVITIES

P

Stakeholders,
experts &

A PREPARATORY
ACTION

Bl DEFINING
INDICATORS 8

JE——
gy .\

T

B2 GUIDELINES & B2 POLICY
MANAGEMENT STRATEGIES GUIDELINES

VERIFIERS

—

monitoring

verifiers defined

OUTPUT —methodology of forest genetic

sGCeaneticmonitorning regions delmneated
Minimum & optimal numberofindicators &

=Cost perspecies /level / indicator assessed

OUTPUT- implementation of forest genetic
monitoring

*Guidelines perspecies/ group ofspecies

*Mzanual for fore st genetic monitonng

»List of regulations key stake holders, policy makers,
action plans

*Professional background documents for legisiature

L‘i

EXPECTED IMPACT—
methodology of forest
geneticmonitoring
*Europeanwide
geneticmoanitoring will
beinitiated
*Harmonisation of
national genetic
monitoring initiatives
*Long term forest
adaptabilitycan be
monitored and
compared between
countries

—~

- * Homepage, e-forum, portal, newsletters, Lsymen’sreport ™
« Training courses for teaches and students, workshops for ™) Sasdernoeand

gs v

o EXPECTED IMPACT—
o siaon . implementation of
Dissemination (D1 & D2) . fr:cz:;:netkon

monitoring

strategies will upgrade
otherforest
monitoringresults
*Resultsofgenetic
monitoring wilidirectly
lead to practical forest
managementactions
by a detailed decision
supportsystem

e

' OVERALLGOAL: Implementation of a long-term early-warning system for forest genetic resources
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Project Aims

v'To define optimal indicators and verifiers for monitoring of
genetic diversity changes in time across a transect from Bavaria to
Greece for two selected target species:

a stand forming broadleaf (Fagus sylvatica) and

a stand forming coniferous species (Abies alba /A.borisii-regis complex)

v'To prepare guidelines for forest genetic monitoring for these two

and additional five forest trees species:
Populus nigra, Fraxinus excelsior, Pinus nigra,

Prunus avium, Quercus petraea / robur complex,

which differ in their biology and distribution,

for implementation of FGM at a national, regional and EU scale, by
development of guidelines, prepared for the participating countries,
extended for the SEE transect, and promoted at the EU level.
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>toxol Epyou

v'suyypadn 08nyol Edapuoyic yia tn IMA & fuotnua Yrootnpéng
Anodpacewv yia tn BEAtiotn emtdoyn eruumedou MA pe Baon TG AVAYKEC
KOlL T LEoaL

v Opyavwon oslpdg Zepwvapiwv ko Epyaotnpiwv yio tn Aaoikn
Yninpeoia wote va eival oe B€on va edpappooel tn IMA cvpdwva pe
TUTTOTIOLNMEVEC OLadLKAOLEC.

v TMpoeToLpaoio KATEVOUVTAPLWV YPOUUWY VL0 TOUC UTLEUOUVOUC
Xxapang oAtk g o€ emimedo €OvIKO, epldepeLlako kot EE yia tnv
UTTOOTAPLEN AVATITUENC VEWV KOVOVIOUWV Kol LEAAOVTIKWY Eupwraikwy
OTPATNYLKWV YLO TNV Ttpootacia-dlathpnon tng BLomolkiAoTnTa Kot Twv
Aaocwv

v Awddoon tnc MA.

v KaBiépwon SleBvolc opadac EMOTNUOVWY TNE IPAENC KoL EPEVVNTWV
ot Aaotkéc Yrinpeoieg kal otouc Dopeic Alaxeiplong oe eupwmaAiko
entimedo yia tn MNMA.
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Principal Coordinates (PCoA)
A
° A | ]
Ay
A )
A“ é A '}ﬁ 4
K A
a .l‘ Y }‘4:.{ .
o' *A s Ay . A , *
a3 ¢ ¢ Adults
B AN ¢ A "W
8 A A . ﬂ "I “.t- A e M Regeneration
o A * A.. -‘ A"
"‘ .::"o a “‘ 5 “I‘AA 4 A Seeds
= » ‘A uoe
a 4 a a0fL T a
P t hy .
s
A
A
A
Coord. 1

Coord. 2

Principal Coordinates (PCoA)

Coord. 1

@ Adult
M Regeneration

A Seeds

Among pops
AMOVA %

FeveTikn MolKIAGTNTA O€ WPLHN cuotada, Puoikn avayEvvnon & onéppata

AMOVA Among Pops

2%




EvETIKA amOBEpQTA OTN YPOLUMLKA TOMN
Bavapia-EANGda

Principal Component Analysls

Populations Populations
? DE A — | DE_A
7 I b =1
:‘T, o | DE_NR 2 © | DENR
o | 6RA 2 | GRA
@ | e NR 9 +| GRNR
<- g a < BEY
o] SI_NFI SLNR

Axis1 (14.8%)

Axis1 (11.04%)

Scree plot of PCA Scree plot of PCA

i L
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3 30
= K
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B B

:
§ §
8 g
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5 [ 7
Dimensions Dimensions

2 34 3 € 7 &8 & 1
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Alotipnon TG MPOCOPHOOTIKOTNTAC LECW TNC
naPakoAoUONoNC YEVETIKAC MOLKIAGTNTOAC TWV SACLKWV

slbwv
» H Fevetikn NapakoAouOnon Aacwv % §
(TNA) sivan éva cvoThpa EyKaipng S

Z N )

mposidoTtroinong Trou Bondda otnv
aloAdynon Tng amrokpiong Tou gidoug
o€ eEPIBAANOVTIKEG aAAayég o¢
MOKPOTTPOOeo N KAIJOKA.

i 2Nt VERS TY OF
%857 THESSALONIKI

%% GOZDARSKI INSTITUT SLOVENLE
SLOVENIAN FORESTRY INSTITUTE

i AWGEES
ZAVOD za GOZDOVE
SLOVENIJE

W ey e ST e
« LIFEGENMON - LIFE for European forest genetic e Treneectal
monitoring system: LIFE Environmental fund, 2014-2020, '

6 partners + transect countries in SEE

(European biodiversity hot-spot);
5,500,000 €
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YAotroinon: amrod 1o medio ot1o EpyacThpio & avaAuon KOCTOUG —

* O0nyo6g E@apupoyng yia tn NMA
KaBopilel Toug OEIKTEC, ETTAANOEUTEC,
TTPWTOKOAAQ, delypaToAnWies, BACEIS
0edOPEVWY, KAl TO KOOTOG YIQ TNV
UAOTTOINOT TOUG.

* 2YZTHMA YINOZTHPI=HXZ
ANOBGAZEQN yia Tn oTAPIEN TNG
AQWNG aTTOPACEWY YIa TOV KABoPIoPO
Tou emmITTEdOU TNG 1A pe Bdon TIg

oPEAOUG

Fagus sylvatica FGM plots, Slovenia

ne0 soemas Somaaso S0t

avAYKEC Kal Ta JEOQ.
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KatevOuvtnpleg ypoppec yia tn MA

e [la 7 daoka dN:

* Pinus nigra
* Prunus avium
* Quercus petraea / Quercus robur complex
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+ EYAIZOHTONMOIHZH aToug daaikoug yeverikog Topoug Ka
™) BlomroikiAdTnTO:

- BiBAia yia andid, Adooc mreipaudrwy,

~ Eyyeipidio yia pdbnon kan maiyvid oTo ddoog,

~ Nrokiyaviép, Tavieg, cartoons.....
— Oepiva axoAeia, ouvEDpId, £pyaOTApICL..,
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H yevetikn noapakoAovOnon eivol €vo LovadLKo HEGO TTOU LA POLKOAOUOEL TV
MPOGCOPHOYN TWV SEVTPWYV OTLC LETOUPBAAAOUEVEG CUVONKEC

e HIMA pnopei va edpappootel o
Stadopetika enineda xpovou (2-15 £€tn ava
HETPNON), XWPOU (Katd xwpo & xpovo taén)
& avaAUTLKAG LKAVOTNTOC OTN HETPNON:

* BAZIKO: ylvetal TOKTLKA OTIO ETLOTILOVEC TNG
npaénc oto nedio pe kataypadn Twv
enaAnBeutwy yla ektipnon $uoLKRG EMAOYNC

* KANONIKO: o€ povipeg emudpaveleg IMA, pe
YEVETIKOUC SELKTEG yla TNV EKTiUNON
YEVETIKAG TOLKIAOTNTAC Kol GUCLKAC ETILAOYNG

* NMPOXOPHMENO: o€ HOVLIUEC ETILDAVELEC
MA, yot TNV €KTINON YEVETIKNC
TIOLKIAOTNTAG, GUGCIKAC MIAOYNC & yovidLakn
PONG — CUCTNUATWY QVATIOPOYWYNC

e To emiAeypuévo eninedo e§aptarol amo tnv
Katnyopla Kol tTnv Kataotaon tTou
nAnBuopoL mapakoAovOnong, kaBwg Kat Tn
Sl1a0€oun xpnuatodotnon.
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.//)
-

. .
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* Comparison




Anpootevoelc amno to Mpoypappa

Curr Forestry Rep (2016) 2:119-129 @ - Mark
rosshlarl
DOI 10.1007/s40725-016-0038-8

TREE GENETICS (SC GONZALEZ-MARTINEZ. SECTION EDITOR)

Conservation and Monitoring of Tree Genetic Resources
in Temperate Forests

Filippos A. (Phil) Aravanopoulos 1

forests ﬁ"\"\"ﬂ
Review

The Interplay between Forest Management Practices,
Genetic Monitoring, and Other Long-Term
Monitoring Systems Chapter 33 1)

Darius Kavaliauskas 1%, Barbara Fussi %, Marjana Westergren %, Filippos Aravanopoutos JVEIVIEW 01 Forest Genetic Monitoring <2

Domen Finzgar 2 Roland Baier !, Paraskevi Alizoti >/, Gregor Bozic 20, Evangelia Awvi

Monika Konnert * and Hojka Kraigher 2 (FGM) Including Case Studies on FGM
for Two Species from Greece

Environ Monit Assess (2016) 188: 493
DOI 10.1007/510661-016-5489-7

Filippos A. Aravanopoulos, Paraskevi G. Alizofi, Nikolaos Tourvas,

. . . . Ermioni Malliarou, Evangelia V. Avramidou, Ino-Vasileia Korompoki
Forest genetic monitoring: an overview of concepts G ' DK,

and definitions Vasiliki-Maria Kotina, Evangelos Barbas, and Anna-Maria Farsakoglou
© Springer Nature Switzerland AG 2019 401
Barbara Fussi - Marjana Westergren - Filippos Aravanopoulos - Roland Baier - M. Sijaéic-Nikolic et al. (eds.), Forests of Southeast Europe Under a Changing

Darius Kavaliauskas - Domen Finzgar - Paraskevi Alizoti - Gregor Bozic -

Climate, Advances in Global Change Research 65,
Evangelia Avramidou - Monika Konnert - Hojka Kraigher

https://doi.org/10.1007/978-3-319-95267-3_33
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3. levetkn MapakohovBnon &
Aoowkn Aloxeiplon
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MpokAnoeic tnc Aaoikng Ataxeipiong (AAQ) yia
T0 HEAAOV

e Exktevnc & 6pactikn mpooappoyn tng AA otnv KALLOTLKN
aAAlayn & oto Loyupad petofarropevo GuaoLko
nepPAairlov - eudpueic SOOOTTOVIKEC OTPATNYLKEC.

e [lpootaoia BLOTOLKIAOTNTOC, YEVETIKAC TTOLKIAOTNTOC
(BlomtapakoAovBnaon, YEVETLKNA apakoAovBnon).

e Avtoxn, avBektkotnta & ev TEAEL alEnon Tou
duvapkou avamnaionc (resilience) dboocwv &
OLKOOUOTNUATWV.

e Baoelc 6edopEVWY yLa TNV Kataotaon Twv daocwv &
TWV XEPOALWV PUCLKWV OLKOCUCTNUATWV.




Ot OLOXELPLOTLKEC TIPAKTIKEC & N KAAALEPYELA TOU
daoouc emtdpoUV 0TN YEVETLKN MOLKIAOTNTA

Jorests MDPI

=

Review

Do Silviculture and Forest Management Affect

the Genetic Diversity and Structure of Long-Impacted
Forest Tree Populations?

Filippos A. (Phil) Aravanopoulos

Laboratory of Forest Genetics and Tree Breeding, School of Forestry and Natural Environment, Aristotle,
University of Thessaloniki, 54124 Thessaloniki, Greece; aravanop@for.auth.gr

Forest Ecology and Management 333 (2014) 52-65

Contents lists available at ScienceDireget

Forest Ecology and Management el e, e,

journal homepage: www.elsevier.com/locate/foreco

Genetic effects of forest management practices: Global synthesis ®CrossMark
and perspectives

Wickneswari Ratnam **, Om P. Rajora ", Reiner Finkeldey ¢, Filippos Aravanopoulos d Jean-Marc Bouvet©,
René E. Vaillancourt ', Milton Kanashiro ¢, Bruno Fady b Motoshi Tomita’, Christina Vinson'
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Metaél peAAOVTIKWY OTOXWV Aacumq ALOL)(ELplGI’]q

H rpootacia tn¢
BionowkiAotntacg

Alatripnon tng vyEiag twv
SAOLKWV OLKOCUOTNUATWY
Alatripnon napaywytkou
duvaputlkou

Avtoxn, avIeKTIKOTNTQ,
QVATTAACHN OLKOOUGOTNUATWYV
Alatipnon tng
TTPOCOPUOCTIKIG LKAVOTNTOC
— g&eAKTLKOU SuvapLkou

H yevetikn napakoAoudnon
QTOTEAEL CUOTATIKO OTOLXELD TNC
MPOOTACLOC TWV YEVETIKWY
NMOPWV — IPOOTACLAC TNG
BLOTIOLKIAOTNTOC KOl TTPETTEL VA
EVOWUATWUIEL OTA SLAYELPLOTIKA
oxedla w¢ aToxoq.

L)

- [pootaoia YEVETLKAC
TLOLKIAOTNTOG
- [evetikn napakoAovnon
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Metafl peAAOVTIKWY O0TOXWV AQCLKNG Ataxsipiénq
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* H IMA pnopei va epappootei os
Siadopetika enineda xpovou (2-15 £tn ava

HETpNoN), XwWpou (kotd xwpo & xpovo tagn)
& avaAUTIKAC LKavOTnTac oTn HETpnon:

BAZIKO )yivETOL TOKTIKA OO EMIOTAUOVEC TNC

TPaAENC oto nedio pe kataypadn Twv
enaAnBeutwy yLa ektipunon Guaotknc emthoyng

* KANONIKO: o€ povipec smudaveteg MMA, pe
YEVETIKOUC SELKTEC yLa TNV eKTiUNON
YEVETLKNG TOLKIAOTNTAC Kot GUOLKNAC ETUAOYNG

* MTPOXQOPHMENO: o€ HOVIUEC ETULDAVELEC
[MA, yLa TV EKTLUNON YEVETIKAC
MolkIAotnTag, Guotknc emAoync & yovidlokn
PONC — CUCTNUATWY OVATTAPOYWYNC

* To emeypévo eninedo s€apratal ano tnv
Katnyopla Kot tTnv Katdotaaon Tou
nAnBuopol napakoAovOnong, KaBwe Kat T
StaBéapun xpnparodotnon.

A \ ARISTOTLE
54,927 J2) UNIVERSITY OF
7)) THESSALONIKI

e Evowpatwon tou
Baoikou emnutedou NG
VEVETIKNC
toapakoAoudnonc ota
SlaxeLpLoTika oxedLa.

e EKTLUNON KO
aéloAoynon:
— ErmBlwonc
— Kapmodopiag

— QUOLKAC
avayEvvnong




[ ErttAoyn Etdwv }

H yevetikn mopakoAovOnon mpemneL va eotialetol
O€:

e Kupla €idn / mAnBuopot (keystone species) olKOAOYLKNG
n/Kal OLKOVOULKNC ONUOOLOC LE apX ATt TO OLKOAOYLKA
kuplapya €ldn (otoxoc n mpoAnyn).

e Jravia/enamnslhovpeva €idn / mAnbuopoti (otoxoc n
arokataotToon).



[ Ertitdoyn Meploxwv }

-Kata mpotepalotnta ECTIONON OE:

e [eploxec Npootaoiog Mevetikwv Mopwv — EOvikoi Apupoi
— Bloyevetika AtoOEpata 010U To AUECNHC AVIPWITOYEVOUC
nipoedevonc neptBaAdovtiko onuoa eivat xaunAo & n
VOVIOLWUATLKN QVTAITOKPLON EvVOiL KAAUTEPA CUCYXETI{OLEVN
UE TNV urtokeiuevn reptBaAlovtikn petaBoAn.

e Neployec Aiktvov PYZH2000, mMEPLOXEC MPOCTACLOG
OLKOTOMWV & edwv, armoBepata Bltoodatpoc, AOLTEC
TPOOTOTEVUOUEVEC TIEPLOXEC

e Adon & daoka otkoouoTtAATA HE TANOUGHOUC UOTEPOU
akpovu puoikn¢ e€anAwong stdbwv (EANada & Evpwrnin!)

e Adon & Sa0LKA OLKOCUOTAUOTO GNLLOVTILKA VLol TN
ouvdeoipotnta nAnBuoupwyv, pon yovidiwy, petavaoteuon.
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Mepika onpeia yia v OUpHOMOoTE:

H aewdpopikn daxeiplon

daowvV Kol SQoLKWV

QTTALTEL TNV KOTAVONON

H dlaxeiplon &

YEVETLKWV MOPWV QTTALLTEL

OLKOCUOTNMATWV (TTAEOV) rl: npootaoia Twv daotkwv

Kol Slaxelplon Twv EVOL CUOTNUO TIEPLOY WV
VEVETLIKWV TIOPWV. NMPOooTAoiloC & YEVETIKNAC
nopakoAovOnonc.

H yevetikn mapokoAouBnon
MPETIEL VA EVOWMOTWOEL otal
gOvIKA, evpwTtaika Kot HLebvn

KOLVOVLOTLKA TTAaiiola Slaxeiplonc.

<




Science

Post-2020 goals overlook genetic diversity

Linda Laikre, Sean Hoban, Michael W. Bruford, Gernot Segelbacher, Fred W. Allendorf, Gonzalo Gajardo, Antonio Gonzalez
Rodriguez, Philip W. Hedrick, Myriam Heuertz, Paul A. Hohenlohe, Rodolfo Jaffé, Kerstin Johannesson, Libby Liggins, Anna J.
MacDonald, Pablo OrozcoterWengel, Thorsten B. H. Reusch, Hernando Rodriguez-Correa, Isa-Rita M. Russo, Nils Ryman and

Cristiano Vernesi - - . - -
Genetic diversity is being overlooked, experts
warned

Contacts

Dr Anna MacDonald

Science 367 (6482), 1083-1085.
DOI: 10.1126/science.abb2748

== anna.macdonald@anu.edu.au

Read also

13 MARCH 2020 Professor Si Ming Man - a leading light in
medical research »
Conservation experts ‘deeply concerned’ with
current goals for genetic diversity set by the
Convention on Biclogical Diversity (CBD)

Biological Conservation 248 (2020) 108654

i i 1 i “L BIOLOGICAL
Contents lists available at ScienceDirect P T

Biological Conservation

journal homepage: www.elsevier.com/locate/biocon

Policy analysis

Genetic diversity targets and indicators in the CBD post-2020 Global ) |

Check for

Biodiversity Framework must be improved e

Sean Hoban™*':?, Michael Bruford”':?, Josephine D'Urban Jackson”,
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Genetic Mgﬁitoring Sess:*irgh%- IUFRO World
Congress - Brazil

Euyoaplotw Bepua yia tnv npoooxn oac!



