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ANA®OPA ZXETIKA ME THN ANATKAIOTHTA KAI TH AYNATOTHTA ENANEIZArQrHz 2TH
OYZH ZYTKEKPIMENQN OYTIKQN EIAQN

APAZH A.5 - KaBopiopog TNG YEVETIKAG TrOIKIAGTNTAS KAl TNG TTANBUGHIOKAG SOPAG PUTIKWY

€10WV TPOTEPAIOTNTOG

Baoikd EvpApara:

(a) Aev avixveUBnKe YEVETIKA TTOIKIAOTNTA WE TN XPAON TWV YEVETIKWY OEIKTWV rbcl kar matK ota
Oeiypara Twv utrd pehétn e1dwv Androcymbium rechingeri, Bupleurum kakiskalae, Hypericum aciferum,
Nepeta sphaciotica, kai Phoenix theophrasti,

(B) Aev avixvelBnke yeveTikr) TOIKINOTNTA pe TN Xpron Tou yeverikoU deiktn ITS (18S-26S region)
OeIKTWVY oTa deiyata Twv uttd peAéTn e1dwv Androcymbium rechingeri, Bupleurum kakiskalae, Nepeta
sphaciotica, Hypericum aciferum xai Phoenix theophrasti — avtiBeta avixveUbnke TePIOPIOUEVNG
€KTAONG YEVETIKA TTOIKIAOTNTO 0T deiypaTa Tou €idoug Hypericum aciferum;

(y) Aev avixveuBnke YEVETIKF TTOIKINGTATA We TN XPAON EvOEKA HIKPOBOPUPOPWY WG YEVETIKWY OEIKTWV
oTa deiypara tou €idouc Phoenix theophrasti;

(0) AvamtU¢ape OEKOOKTW MIKPOBOPUPOPOUS WG YEVETIKOUG OEIKTEC yia T WEAETN TNG VEVETIKAG
TOIKINOTNTAG 07O €ido¢ Nepeta sphaciotica - dUO QTG TOUG WIKPOBOPUPOPOUS ATTOTEAETAV KAAOUG
YEVETIKOUG OEIKTEC yIO TNV EKTIUNON TNG £VOOTTANBUCUIOKAG YEVETIKAG TTOIKIAGTNTAG TG N. Sphaciotica
kal Jag odriynoav otn diomioTwan evag TIEPIOPITUEVOU OE EKTAOT YEVETIKOU TTOAUMOP@ICHOU (800
aMnAGpopea yia KABE PIKPOBOPUPOPIKO TOTTO).

Mpotdoeig yia kGOe €idog:

Androcymbium rechingeri: AI0TmOTWONKE OTTOUCIA YEVETIKAG TTOIKIAGTNTAG WE T XPAOT TWV YEVETIKWY
Oeiktwv rbel, matK kai ITS (18S-26S region). ZUVETIWG, OTTAITEITAI N AVATITUEN MIKPODOPUPOPIKWV
VEVETIKWY OEIKTWV Y1 TNV TTI0 aKPIR KOI OUCIOOTIKA €KTIUNON TNG YEVETIKAG TTOIKIAOTNTAG KOl OTOUG
T€00¢€pEIC TTANBUOPOUC — UTTOTTANBUCOUG TToU dIATTIOTWONKAY Kal EKTIUABNKE TO PEYEBAC TOouG OTN
Opdon A1 tou Tapovtog Epyou. MoAU owaTd amo@aaioTnke n dnuioupyia piKkpoamoBEuarog amd 1o
pEyaAUTEPO O€ péyeBog TANBUG WO (EAa@ovhol). Ze KABe TrepiTrTwan duwg Ba TTPETTEN va Yivel EKTiunon
NG YEVETIKAG TTOIKIANOTNTAG (UE MIKPOBOPUPOPOUG) KAl TOU HIKPOATIOBENATOC yIa va dlammoTwoei av
QVTITTPOOWTTEVETAl OAN 1 yeVETIKA TOIKINOTNTA TToU  TIBavd  amavid oTou¢ TAnBuopoug —
utroTrAnBuauoUc.

Bupleurum kakiskalae: AiammioTwBNnKe OTOUCIA VEVETIKAG TTOIKIAOTNTOC WE TN XPAOT TWV YEVETIKWY
deiktwv rbel, matK kai ITS (18S-26S region). ZUVETIWG, OTTAITEITAI N AVATITUEN MIKPODOPUPOPIKWV
VEVETIKWY OEIKTWV yIO TNV TTIO OKPIBA KAl OUCIOCTIKA EKTIUNON TNG YEVETIKAG TTOIKINOTATAG OTOV
povadikd umdpyxovia TAnBuopd otnv TepIoxr TG Kakidg 2kaAag Twv Acukwv Opéwv 6TTOU Kal
dnuIoupyrRBnke kail To PIKpOaTToBepa.




Hypericum _aciferum: AlamoTWONKE ATTOUCTO YEVETIKAG TTOIKIAOTNTAC WE T XPAON TWV YEVETIKWV
deIkTwv rbeL kal matK evw TrapatnpAonke Treplopiopévn YeVETIKN TToIKINOTNTA pe To deiktn ITS (18S-
26S region). XUVETIWG, ATTQITEITAI N AVATITUEN JIKPOBOPUPOPIKWY YEVETIKWY OEIKTWV YIA TNV TTIO aKPIPK
KQI OUCIOOTIKA EKTIUNGN TNG YEVETIKAG TTOIKIAOTATAGC Kal GTOUuG BUO TTANBuaoU¢ TTou dIaTmaTWwOnKav
Kal EKTIUARONKE TO WéyeBOC Toug atn dpdon A1l tou Trapdvrog €pyou. MoAl owaoTd aATTOYATIOTNKE N
dnuioupyia pikpoamoBéuaTog amd 1o YeyaAuTtepo o€ PEyeBog TANBuopd. e kABe TepiTTwon dpwe Ba
TTPETTEI VA YiVEl EKTIUNON TNG YEVETIKAG TTOIKIAGTNTAG (ME MIKPOBOPUPOPOUC) Kal TOU UIKPOOTTOBEUATOC
yia va diamoTwlei av avtimpoowteleTal OAn n YEVETIKK TTOIKIAOTATA TTOU TIBAvVA amavTd aToug 6Uo
TAnBuooUC.

Nepeta sphaciotica: AlaTTioTWONKE aTToUdia YEVETIKAG TIOIKINOTNTAG E TN XPIOT TWV YEVETIKWY OEIKTWV
rbcL, matK kai ITS (18S-26S region). Ztn ouvéxela avamTOEape OEKOOKTW HIKPODOPUPOPOUS WG
VEVETIKOUG OEIKTEG yIa TN PEAETN TNG YEVETIKNGS TTOIKINOTNTOG OTO €idog Nepeta sphaciotica - d0o amd
TOUG HIKPOBOPUPOPOUS ATTOTEAETAV KAAOUG YEVETIKOUG OEIKTEG YIA TNV EKTIUNON TNG EVOOTTANBUCUIOKIS
VEVETIKNAS TTOIKINGTNTAG TG N. sphaciotica kal yag odrynaav otn diamioTwaon evog TEPIOPICUEVOU O€
€KTAON YEVETIKOU TTOAUMOPQIOHOU (BU0 aAnAGuop@a yia KABE WIKPOdOPUPOPIKG TOTTO). ZUVETTWC,
QTTQITEITAI N QVATITUEN TTEPICCOTEPWY HIKPODOPUPOPIKWY YEVETIKWY OEIKTWV YIA TNV TTIO OKPIPBA Kl
OUCIOOTIKY EKTIUNGT TNG YEVETIKAG TTOIKIAOTATAG TOU ovadIKOU TTANBUCUOU TTOU aTTavTa 0TV KOPUQr|
2Boupixth Twv Acukwv OpEwv dtTou Kal dnuioupynBnKeE Kal TO PIKpoatdBeua.

Phoenix_theophrasti: Al0TOTWONKE OTOUCIO YEVETIKAG TTOIKIAOTNTAG WE T XPAON TWV YEVETIKWV
deikTwv rbel, matK kai ITS (18S-26S region). Emiong, diamaTtwOnke amouaia YeVETIKAG TTOIKIAOTNTAG
HE TN XPAON EVOEKA HIKPODOPUPOPIKWY DEIKTWV. ZUVETTWG, ATTAITEITAI AUETA N AVATITUEN TIEQICCOTEPWV
MIKPOBOPUPOPIKWY YEVETIKWY OEIKTWV yia TV IO aKPIPA KOI OUCIOCTIKA EKTIUNGN TNG YEVETIKAG
TOIKINOTNTAG OAWV TwV TTANBUCUWY TToU aTTavTolv OTo vnai. & KABE TEPITITWON OpwWG Ba TTPETEN va
YiVEl EKTIUNON TNG YEVETIKAG TTOIKIAGTNTAG Kall Tou pikpoatmoBéparog (Aatrpn Aiuvn) yia va diamoTwei
av avTirpoowTteleTal OAn n YeVeTIKK TOIKINGTNTA TTOU aTravid atoug TAnBuauoUg Tou vnaiol. To
pEyeBOG Tou TTANBUCOU TTOU CUVIOTA TO pIKPOATTOBEUA €ival EEAIPETIKA WIKPO (MOAIg 39 dTopa) Kai Ba
TTPETTEI AUETT VA EUTTAOUTIOTET E ATOMA ATTO TIG VEITOVIKES TIEPIOKES EUEATTIOTWVTAS OTI O EUTTAOUTIOUOS
autdg Ba amodelxBei eUEPYETIKOG TOGO GTO TTANBUCUIAKG 600 OTO ETTTTEDO TNG YEVETIKAG TTOIKIAOTNTAG.
Oa Tpémel va onuelwbei dpwg, 0TI N PEAETN TNG YEVETIKAG TTOIKINOTNTAG GAwV Twv TTANBUCUWY TOU
vnoioU amoTeAEl AuEDN TTPOTEPAIOTNTA WOTE APEVAC va SIOTIOTWOE Pe aKpiBela n TTOPOUCA YEVETIKN
TOIKINOTNTA TOU €idoug TNV Kprtn Kal ageTépou va eKTIUNBEI av o1 EUTTAOUTIONOI, Ol PETOKIVATEIG
KOBWS Kal o1 TEXVNTEG ETTIKOVIACEIS, TIOU TNV TTApoUca GACN KPIiVOVTal WS OVAYKAIES EVEPYEIEG, Eival
KaI EMOTUOVIKA 0pB6 va TTpayuatotoinBouv kai av vai, Je oio Tpdto 6a uhotroinBouv.




Abstract:

During the 20 century, the widespread decline of many animal and plant species has lead to large-
scale reintroduction or other alternative management plans. In many of these cases, genetic issues
have been neglected. However, genetic variability is important for population persistence. Based on the
above, it is evident that molecular markers can facilitate the comprehensive management of threatened
populations, and should be combined with other classical (e.g. demographic) approaches. In addition,
genetic variability is often correlated with individual fithess and population persistence. Thus, it is
important that we, as wildlife managers, account for the genetic diversity and population structure for
each of the targeted priority species since it will represent valuable information for the development of

an effective management and conservation plan.

Report:

The conservation of biodiversity (microorganisms, plants and animals and the ecosystems that they
form) ultimately depends upon the conservation of genetic diversity within species. Conservation
genetics is thus likely to play a vital role in developing a strategy for the short and long-term
preservation of biodiversity. During the last two decades the role of genetics in conservation biology,
and in ecology in general, has been greatly emphasized (Pertoldia and Topping, 2004). Also the loss of
genetic diversity in species populations is a concern because reduced polymorphism also reduces the
evolutionary potential (Lynch, 1996). Therefore, DNA analyses are increasingly used to estimate the
extent and organization of genetic diversity in populations and the intelligent use of their genetic
resources (Luikart and England, 1999). It is well known that molecular techniques serve as suitable
surrogates for estimating genetic diversity and population genetic structures (Pritchard et al., 2000).
However, knowledge of the loss of variability that has actually taken place is often hampered by lack of
information on the genetic composition of populations. A large body of techniques has thus been
developed to investigate the genetic diversity based on species population structure (Cockerham and
Weir, 1993; Slatkin, 1995; Pritchard et al., 2000).

In addition, the widespread decline of many animal and plant species during the 20t century,
has lead to large-scale reintroduction plans. In many of these translocations, genetic issues have been
neglected. However, numerous recent studies have shown that genetic variability is important for
population persistence, especially in species that have become fragmented, bottlenecked or that have
rapidly lost genetic variability. Small population size leads to genetic drift, inbreeding and the loss of
genetic variability and evolutionary potential. The number, origin and genetic diversity of populations are

central points to consider when assessing impacts of translocations on genetic diversity and population



persistence. With the increasing number of threatened species, it is important to investigate the effects
of translocations upon genetic diversity (Frankham 1995; Allendorf and Ryman 2002).

Based on the above, it is evident that molecular markers can facilitate the comprehensive
management and/or reintroduction of threatened populations, and should be combined with other
classical (e.g. demographic) approaches. In addition, genetic variability is often correlated with individual
fitness (size, reproductive success, survival) and population persistence. Thus, it is important that we,
as wildlife managers, account for genetic factors in our management strategies. However, many other
factors might interact with the success of a management and/or reintroduction programme. Therefore,
ecological factors and species biology should be considered in combination with genetic factors for a
successful management and/or reintroduction programme.

The present project took an integrated approach by combining ecology, biology and genetics to
develop a successful management and conservation plan for Cretan targeted priority plant species. We
actually evaluated the use of genetic markers for studying the genetic diversity of Androcymbium
rechingeri, Bupleurum kakiskalae, Nepeta sphaciotica, Hypericum aciferum and Phoenix theophrasti
which are endemic (the latter subendemic) to the island of Crete, Greece. Their limited population size
and a number of threats make them critically endangered, and in need of active conservation.
Moreover, these plants are of Community priority according to the Directive 92/43/EEC. We used
genetic markers rbcL and matK genes of cpDNA, internal transcribed spacers of ITS nfDNA as well as
microsatellite loci to undertake genetic surveys. The goal was to investigate the genetic diversity within
each species and to provide genetic data for the conservation programme LIFE-Nature 2004: A Pilot
Network of Plant Micro-Reserves in Western Crete (Chania Prefecture).

The main conclusions of our study are summarized as follows: (a) we found no genetic diversity
in the samples of Androcymbium rechingeri, Bupleurum kakiskalae, Nepeta sphaciotica, Hypericum
aciferum and Phoenix theophrasti by using the chloroplastic genetic markers rbcL and matK; (b) we
found no genetic diversity in the samples of Androcymbium rechingeri, Bupleurum kakiskalae, Nepeta
sphaciotica, Hypericum aciferum and Phoenix theophrasti by using the nuclear genetic marker ITS
(18S-26S region) with the exception of Hypericum aciferum; (c) we found no genetic diversity in the
samples of Phoenix theophrasti by using eleven microsatellite loci of nuclear origin; however, we were
able to use three of the microsatellite markers to detect genetic variation between the Phoenix
theophrasti and Phoenix dactylifera samples, two very closely related species; (d) we developed
microsatellite markers for N. sphaciotica and we used eighteen of them to study the genetic diversity of
Cretan populations; we did find genetic diversity in the samples of N. sphaciotica and in addition, we
managed to detect genetic variation between the N. sphaciotica and N. froodi samples, two very closely

related species.



The above data results clearly indicate that there is probably very limited genetic variation in all
species studied. This conclusion is based in the fact that the neither the cpDNA genes nor the nuclear
ITS marker (with the exception of Hypericum aciferum) provided any evidence of genetic polymorphism
in the samples tested. The use of eleven microsatellite markers provided again no evidence of genetic
polymorphism (size polymorphism of PCR products) in Phoenix theophrasti. On the contrary, the use of
microsatellite markers did provide evidence of genetic variation in the samples of N. sphaciotica: our
results suggest the presence of at least two alleles in two distinct microsatellite markers. These data are
encouraging and strongly suggest that additional microsatellite loci-based surveys must be performed
using larger number of individuals in order to more precisely evaluate the genetic diversity of this
species. In addition, it is concluded that the genetic diversity of all species included in this study can
only be estimated using microsatellite analysis. The reason is that their overall genetic polymorphism is
very limited and can not be determined by conventional cpDNA and/or nuclear genetic markers. It is
cleat that useful genetic markers, if any, can only be the microsatellite markers.

Giving account to our results we make a preliminary suggestion that Androcymbium rechingeri,
Bupleurum kakiskalae, Nepeta sphaciotica, Hypericum aciferum and Phoenix theophrasti be used as
flagship species-a symbol of conservation and awareness and also the survival of Crete’s flora (Hughes
et al., 2003). The genetic results presented in this study indicate that the limited genetic variation within
the species is likely to be the result of low-level environmental adaptations of these plant species and
thus emphasized the importance that the lack of molecular divergence have upon them (Merila and
Crnokrak, 2001; Simonsen, Pertoldi et al., 2003). The genetic analysis we undertook also suggests the
need of further genetic surveys based on microsatellite loci for each of the plant species, which will be
most useful for conservation biology studies.

Conducting molecular biological analyses and population genetic studies will be helpful for
achieving further understanding the evolution of these species. Nevertheless for the protection of
individual species and natural habitats Plant-Micro reserves' must be established in order to compare
the conservation significance between endangered plant species in such areas and facilitate the
decision making for their management (Boteva et al., 2004). The study of these endemic taxa is now

more than ever judged to be so important and urgent in a conservational context in Crete.

! Plant Micro-Reserve are small land plots (up to 20 ha) of peak value in terms plant species richness endemism or ratity, given over to long term
monitoring and conservation of plant species and vegetation types (Laguna ez al., 2004).
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