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Site 1 - Bosco Pisano

100 m0

Zelkova sicula: an emblematic relict...

ÅCurrent distribution: 2 single, isolated  

populations, some hundred trees in total

ÅArea: 0.5 ha (site 1), 0.8 ha (site 2)

ÅHabit: shrub to small tree

ÅHabitat: sparse, disturbed sclerophyllous

forests

ÅConservation: critical

100 m0

Site 2 ςContrada Ciranna



Zelkova: endangered all over the world

Zelkovasicula
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Threats vs. viability

HUMAN-MEDIATED TRANSLOCATION

PROBABLY THE LAST RESORT TO 

ENHANCE THE CONSERVATION

OF THE SPECIES 

unlikely to naturally shift the range

in response to rapid change of 

environmental conditions

üEnclave populations

üRecurrent drought stress

üAnthropogenic pressure 

üNo sexual dispersal

üGenetic depauperation

(ONLY 2 CLONAL PLANTS!!!)



International Conference: άwŜƭƛŎǘ ǿƻƻŘȅ ǇƭŀƴǘǎΥ ƭƛƴƪƛƴƎ ǘƘŜ ǇŀǎǘΣ ǇǊŜǎŜƴǘ ŀƴŘ ŦǳǘǳǊŜέ
19th June 2018 ςKòrnik, Poland
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Wuhan (China)  23 m asl

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

J
a
n

F
e
b

M
a
r

A
p
r

M
a
y

J
u
n

J
u
l

A
u
g

S
e
p

O
c
t

N
o
v

D
e
c

ra
in

fa
ll
 (

m
m

)

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

te
m

p
e
ra

tu
re

 (
°C

)

1194.0 mm 16.3°C
500

400

300

200

Wuhan (China)  23 m asl
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Lahijan (Iran)  4 m asl
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Lahijan (Iran)  4 m asl
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Francofonte (Sicily)  281 m asl
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Francofonte (Sicily)  281 m asl
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Omalos (Crete)  1250 m asl
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Omalos (Crete)  1250 m asl
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ZELKOVA relicts:
which bioclimatic tolerance range?

TO

seasonal water

shortage



Importance of topography and related terrain effects

for the persistence of climate relicts

(Hampe & Jump,  2011)
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ZELKOVA ABELICEA

Adaptation to refugia is variable

(courtesy: CIHEAM-MAICh2017. 
Conservationof Zelkovaabeliceain 
Crete (2017-2020) - AnnualReport)
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ZELKOVA SICULA

Annualaverageof Maximum shootLengthGrowthper tree (MLG)

decreasingrainfallgradient
EW

(318 to 525 m asl) (800 to 1800 m asl)

2nd MPCW - Conservation of Mediterranean Plant Diversity: Complementary Approaches and New Perspectives
12-16 November2018, La Valletta, MALTA



precipitation temperature

ZELKOVA SICULA
POP ZS1

(495 to 525 m asl)

ZELKOVA ABELICEA
POP Omalos

(1120 to 1400 m asl)

significantat p<0.05 not significant

shift

shift

Current climate and growth performances

(Fazan et al., 2017)
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rainfall VWC 60 cm VWC 30 cm VWC   0 cm

Temp Pisano

Temp Ficuzza

ZS1 - Pisano (511 m a.s.l.)

Pilot - Ficuzza (1014 m a.s.l.)

Key role of underground water reserves
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WATER REGIME iscrucial
not only for growth

but evenfor survival!!!
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495 m a.s.l. - SE facing 820 m a.s.l. - N facing
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Deficit % Mar to Aug2017 
Reference period2003-2016

Deficit % year2013
Reference period2003-2012

Climate Change and 
recent climatic trends

significantdecrease
in precipitation!!!

Deficit % Dec2015 to Feb2016 
Reference period2003-2015

Deficit %

-90 to -80

-79 to -60

-59 to -40

-39 to -20

-19 to -10

-9 to -0
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Risks associated to Climate Change

10-11 August  2017

June 2018

GREAT 

RESILIENCE!
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Translocation as a tool for long-term in-situ conservation

(Hoegh-Guldberg et al., 2008)
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Which is the real ñoptimumò for Zelkova sicula?
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Site selection criteria for translocation

ÅPaleobotanicaldata (pastfloristic
assemblages)

ÅBiogeographyof the genusZelkova

ÅElevation(500 to 1340 m a.s.l.)

ÅMicro-topography(streamsides, 
northern face)

ÅProtectedareas

ÅPublic property

Bosco Ficuzza ïAlpe Cucco (1014  m a.s.l.) 

SUPRA-MEDITERRANEAN BELT
Quercusdeciduous-Fagusforests

Madonie Mts. ïBosco Pomieri (1341 m a.s.l.)

(MESO-)SUPRA-MEDITERRANEAN BELT
Quercusdeciduous/evergreen-Acer forests

Sicani Mts. ïBosco Ficuzza (1014 m a.s.l.)

SUPRA-MEDITERRANEAN BELT
Fagus-Acer-Taxusforests

Nebrodi Mts. ïBosco Tassita (1309 m a.s.l.)

THERMO-MEDITERRANEAN BELT
Quercusevergreen forests

Iblei Mts. ïBosco Pisano-Manco (507 m a.s.l.)
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