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Introduction

The Hundre
The tree in a gouache by Jean-Pierre Houél,
around 1777. Public Domain
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Castanea sativa Mill.

EN Chestnut, European Chestnut
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Introduction :
Affected populations

* 390053500900 dMm3905
Overgrazing

35950 FMO
Illegal cuttings

1M3m3560 5535090

Cryphonectria parasitica

LC — globally (IUCN)
VU — GE (IUCN unassessed)

JArmenial

39LIE05 BodoMm3zgemlis @

5B9gMds0x 6oL ,.Homgwm
. .. Prosperoetal., 2013; Rigling & Prospero, 2018; Aghayeva et al., 2017; Stauber et al., 2021;
blbodo™ o ,,Hoomgw Hoxbdo™  Tavadze et al., 2013: Cech and Hoch, 2018; Dumbafze et al., 2018: Pridnya et al., 1996.
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Study

21 — 3m39es30s (Population)

GE-17,AZ-4

653 — 0603000 (Individual)

9 — 3030MLsGYodEH™MMO
003790 do6m3gMo (nSSRs)
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Demographic history, Historical biogeography (Divergence patterns)
33195300l EYIMAMSBOS
Population demography (Bottleneck, Genetic drift, Genetic differentiation, Effective population size)
@bdox3GMMo 39693039 (396930390 OoBIMBEoMdOL J0BYBIdO: 300doEo s Bsbdogro)
Landscape Genetics (Drivers of genetic differentiation: climate and geographical distance)
39693030960 3M53508gOHM36905 ©s 3bligMZs30wo 396gHOd
Genetic diversity and conservation genetics
{900l 253M396gdolL 5695¢0ols FMEYEoMgds
Modelling the distributional are of C. sativa 1n the:
o fJodbmmdo (Past)
o 5(jdymdo (Present)
0 0m035¢0580 3ew0doEolL (33¢0gd0L smzoeoliflobgdom (Future)

Assisted Gene Flow possibility between European and the Caucasian populations



Pop Locality Latitude Longitude Altitude N A Pa Ar Ho uHe Fis Null
LC1 416843 418345 187 30 667 3 586 052 0588  0.062
LC2 41.7287 42,0781 971 30 644 2 551 0548 0594  0.029 0.051
LC3 "'“"c 419293 423735 465 33 656 1 560 0529 0584  0.030° 0.014
LC4 41,9581 42.7697 582 31 667 1 562 0479 0565  0.111° 0.052
Average 659 175 565 0521 0583  0.058 0.045
LR1 Likhi 42,0437 43.4988 899 30 52 1 560 0474 0546  0.086" 0.050
LR2 Range 421429 43.1068 365 3 578 0 442 0483 0587  0.081 0.057
Average 550 050 501 0479 0.567  0.084 0.054
WGC1 423441 435264 595 30 533 2 462 0506 0530 0025 0.040
WGC2 425205 43,1896 756 29 500 0 458 0492 0539 0018 0.055
WGC3  western 425038 43.1462 775 33 556 0 480 0529 0546  0.033 0.017
WGC4  Greater 423557 42.9991 574 31 478 0 420 0503 0554  0.029 0.077
wees ~— Caucasus 423329 42.9421 537 28 644 5 564 0583 0562  0.021 0.018
WGC6 42,6569 424341 913 29 578 0 492 0437 0533  0.131° 0.077
WGC7 426548 42.2216 343 31 62 0 539 0482 0518 0073 0.024
Average 5.59 10 488  0.505 0540  0.047 0.044
CGC1 422226 45.3037 806 18 467 2 464 0549 0532  0.030 0.017
CGC2 m 41.9472 45,9865 679 30 44 0 388 0456 0471  0.029 0.020
CGC3  Caucasus 41.9326 46.0194 559 21 500 0 438 0413 0511  0.136° 0.060
CGC4 41.8854 46.2457 691 2 35 0 365 0433 0415  0.026 0.005
Average 442 050 414 0463 0482  0.055 0.026
EGC1 416796 46.6864 963 33 456 0 385 0473 0499  0.084" 0.027
Egcy ~ Eastern 416194 466990 670 31 4N 0 366 0436 0510  0.082 0.044
EGC3 m 41.2976 47.1249 852 29 356 0 320 0481 0491 0019 0.046
EGC4 40.9883 47.9544 1058 41 389 1 324 0473 0491  0.030 0.022




Group of populations Mean He Mean Ar Mean FIs Mean FST
LC/LR/WGC/CGC/EGC  0,610/0.599/ 0.561/0.512/0.505  5.65/5.01/4.88/4.14/3.49 0.041/0.089/-0.002/0.016/-0.010 0.024/0.023/0.053/0.101/0.083

LC/WGC 0.610/0.561 5.65/4.88 0.041/-0.002 0.024/0.053
(LC, WGC)/CGC/EGC  0.579/0.512/0.505 5.16/4.14/3.49 0.014/0.016/-0.010 0.050/ 0.101/0.083
ELGC(':)LR’ WGONCGE, 4 58210508 5.14/3.81 0.026/0.001 0.046/0.095

Bolded are significant differences at p<0.001; LC = Lesser Caucasus, WGC — West Greater Caucasus, CGC — Central Greater Caucasus, ECG — East Greater Caucasus

LLC — Lesser Caucasus
LR — Likhi Range

WGC — West Greater
Caucasus

CGC - Central Greater
Caucasus

EGC — East Greater
Caucasus




]llllllllllllllllllll* :

w9

W03 L6 LR U2 WGEY WOED WOO) WOCA WOEOSWO0s waor 061 602 0oy ooca f«‘ EGC2 BGOY IGCa
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Conservation prioritization

Black Sea
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1. Reserve selection

(5e9©H0 305351390 Mm369d5
Allelic diversity)

ex situ priority
1
2. 30bLg®3530e0 0bgogdlo : A
PR @3
Conservation index 8 4
(5¢m9geo 2obshoegds s Black Sea . gu pSﬂ |
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Allelic diversity and ecological variables)
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Pop Ar Fc CI

LR2 4.42 1357 64.74
CGC1 4.64 51.81 51.59
LC3 5.60 69.63 84.54
WGC2 4.58 1817 79.67
LR1 5.60 70.20 95.65
WGCI1 4.62 63.16 76.16
WGC3 4.80 68.76 87.46
WGCS 5.64 81.10 121.60
LC4 5.62 65.05 100.87
LC2 5.51 89.15 158.05
WGC4 4.20 83.88 124.86
CGC3 4.38 38.44 67.97
WGC6 4.92 80.35 164.67
CGC2 3.88 39.73 69.79
EGC4 3.24 32.78 52.80
WGC7 3.39 73.55 198.64
CGC4 3.65 40.88 84.69
EGC2 3.66 49.11 108.67
LC1 5.86 60.98 268.90
EGC3 3.20 27.62 74.93
EGCI1 3.85 27.50 109.54

2.48
2.40
2.21
2.01
1.99
1.76
1.65
1.33
1.18

Al — 5en5e0g6H0 305350 x390OMm3bgds (Allelic diversity)
Fc — &yob Loggséo (Forest cover)

ClI" — 5§agmUbs s 8cdogeols 3¢0085¢E0b 45blbgs390s
(Differences between the present and future climate)

Ci” — 3mbbgMgzs3019e0 0bgduo
(Conservation index)

* —2071-2100 fergdob 3emods@o (Climate)
biol8 — precipitation of warmest quarter
biol9 — precipitation of coldest quarter

N — dmogoEo®mgdwyeo (Modified) Ci

Cheddadi, R. and Khater, C., 2022. Guiding
conservation for mountain tree species in Lebanon. Forests,
13(5), p.711.
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OPEN The evolutionary heritage

and ecological uniqueness of Scots
pine in the Caucasus ecoregion

is at risk of climate changes

M. Dering ©%2*‘, M. Baranowska "%, B. Beridze "?, I. J. Chybicki*3, I. Danelia*, G. Iszkuto
15, G. Kvartskhava*, P. Kosinski©2, G. Raczka?, P. A. Thomas "¢, D. Tomaszewski"?,
t.Walas“* & K. Sekiewicz 1

Scots pine is one of the most widely occurring pines, but future projections suggest a large reduction
in its range, mostly at the southern European limits. A significant part of its range is located in the
Caucasus, a global hot-spot of diversity. Pine forests are an important reservoir of biodiversity and
endemism in this region. We explored demographic and biogeographical processes that shaped the
genetic diversity of Scots pine in the Caucasus ecoregion and its probable future distribution under
different climate scenarios. We found that the high genetic variability of the Caucasian populations
mirrors a complex glacial and postglacial history that had a unique evolutionary trajectory compared
to the main range in Europe. Scots pine currently grows under a broad spectrum of climatic conditions
in the Caucasus, which implies high adaptive potential in the past. However, the current genetic
resources of Scots pine are under high pressure from climate change. From our predictions, over 90%
of the current distribution of Scots pine may be lost in this century. By threatening the stability of the
forest ecosystems, this would dramatically affect the biodiversity of the Caucasus hot-spot.

Pinus sylvestris L.
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RESEARCH ARTICLE

Past climatic refugia and landscape resistance explain spatial
genetic structure in Oriental beech in the South Caucasus

Katarzyna Sekiewicz' © | Irina Danelia®® @ | Vahid Farzaliyev® © | Hamid Gholizadeh® |
Grzegorz Iszkuto™® = | Alireza Naginezhad® © | Elias Ramezani’ © | Peter A. Thomas"© |
Dominik Tomaszewski’ © | tukasz Walas'© | Monika Dering?
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Abstract

Predicting species-level effects of climatic changes reguires unraveling the factors
affecting the spatial genetic compostion. Mowever, disentangling the relative contri-
bution of historcal and contemporary drivers is challenging. By spphing bindscape
genetics and species distribution modeling, we investigated processes that shaped
the neutral genetic structure of Oriental beech (Fagus orendolis), aiming to assess the
potential risks Imvalved due to possible future distribution changes In the species,
Using nuciear microsatelites, we analyze 32 natural populstions from the Gecegia
and Azerbagan (South Caucasus) We found that the species colonization history is
1he most important deiver of the genetic pattern. The detected west-east gradient
of genetic dMferentistion corresponds stectly to the Colchis and Hyrcanian glacial
refugla. A significant signal of asseclations to environmental varlables suggests that
the distinct genetic compasition af the Azerbaijan and Hyrcandan stands might also be
structured by the local climate, Ortental beech retains an overall high diversity; how
ever, in the context of projected habitat loss, its genetic resources might be greatly
impoverished. The most affected are the Azerbaljan and Hyrcanian populations, for
which the detected gonetic impoverishment may enhance their vuinerabdity to emwi
ronmental change. Given the adaptive potential of range edge popuiations, the loss of
these populations may utimately affect the specie's adaptation, and thus the stabllity
and resience of forest ocosystams in the Caucasus ocaregion, Our study is the first
apprecdmation of the potential risks involved, Indudng farreaching condusions about
the need of maintaining the gonetic resources of Oriental beech for a species’ capac-
ity to cope with environmental change.

KEYWORDS
canmiervation gunetics, Fagus ovlentuly, genetic structien, hatstat stabilty, Undscape genetics,
woecies distribution modeling

TAXONOMY CLASSIFICATION
Pogdation genetics

Fagus orientalis Lipsky
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