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selected a set of well-known indicators, such as spectral indices used as proxies for monitoring vegetation, water
content, drought degree, primary production etc. Based on such indicators, NewLife4Drylands project will de-
fine a monitoring model and a protocol able to connect NBS and remote sensing indicators, which will provide
a guide for the identification of specific measures of restoration for drylands.
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To epevvnTiko ¢pyo ForOaks ypnuatodoteitat ano to Ipacivo Tapeio kat otoyevel ot Pertiwon g eBvikng
anoypa@ns dacwy Kdat, LBIKOTEPA TOUG VTTOAOYLOLOVG amoBeatwy avlpaka yia Tov Topéa «Xpron yns, aAlayeg
XpPNons yns xat dacokopia (LULUCF)». H meployn épeuvag givat ta 8ot guANOPOAwY Spuwy kal aslUAAwY TTAa-
TUPUANAWV EVTOG TN TIEPLOY TG VBVVNG Tou Aasapyeiov ZavOng. Ot eldikot 6TdYOL TOL £pyou eivat: a) H avantuln
aMopetpikng efiowong kat o umoloylopog g Popadag os dAGIKEG EKTACELG AEWPUAAWY TAATUQUM WY, ) H
extipnon s Popadag kat Tng mEPLEKTIKOTNTAG 08 AvOpaxa o OAeG TIg Se€aevEég TwV 0LKOGUOTNHATWY (VTIEPYELA
Bropada - guAOTTWOT), Sactkog TannTag kat £édagog, vmoyeta Popada kat vekpo §0A0), y) Ompoodioplopog twv
GUYKOplZé)]J.SVOOV TPOIOVTWYV Kal ™ms nsptsmmé‘cntdg TOUG o€ avBpaka oe SaoIkEG EKTATEL TWV SVO OtKOGLOTT-
patwv, §) O UTEO)\OYLO'p.OQ TWV ETHOLWY swnopnoov agpiwv Gsppom]mou ano v anoovascn ™ms vsxpng BlopaZag
KAl TNV avamyor) Tou sSacpoug TWV omoouctnpa‘cwv €) H extiunon tov CO2 mov ClT[OppO(pCl‘ECll ano my TEPLOYT)
LEAETNG kAL 1] TAPAYWYT] XAPTOYPAPIkwv dedopévwy VPnAng akpifeiag. H extipnon g etrolag porg avbpaka
OTI PUAAOTITWOT) YiveTal e QUANOTIAYLSEG, EVW yla TNV eXTIHNOT Tou anobépatog avBpaka 6Tov Saciko Tannta
vAomolettat emoytakr) detypatodmpia. ZuAieyovtat dstypata eddgovug og fabog 0-30 cm yia Tov TPosdloplopo
TOU opyavikov avBpaka Tovu s&icpoug (SOC) kat ™G pawvopevikng Tov TUkvoTNTag. H Unépysta Bopada twv
PUANOBO WY Spuwv Ba TPoENBeL amo Snpoolsupsvr] ak)\opsrplm] e§lowon) yia Spu pe Xpr]or] TWV TPWTOYEVRV
SeSOUEVWY TV SLayelploTikwy oxedlwv oV elvat o€ oYY, EVe yid TNV eKTIUNON TG vmépyetag Propalag twv
astcpu)O\wV TAATUQUAAWY Oa napapstponotnea véa alhopetpikn| e§lowon mov Ba Baclo‘cst OTIV VAOTOMLA UALKOU
amno 25 SSLypa‘to)\nnung ETILPAVELEG spBaSov 4 m’ 1 kaBe pla. Anpooctevpéveg cr)(sosu; fa Xpncstponomeovv yla
NV extTipnon g vroyetag Popadag, v 1 Propala Twv AeTT@V PLleV KAl 1) £TN)OLA TApaywyr) Tovg, Ba extiun-
Bovv pe Sokipta edagoug kat Tpocavineong piwy, avtictorya.
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The ForOaks research project is financially supported by the Greek Green Fund and aims at improving the
national forest inventory and, in particular, the accounting for the “Land use, Land Use Changes and Forestry
(LULUCEF)” sector. The study area of the project is the deciduous oak forests and evergreen broadleaf woodlands
in the region of Xanthi Forest Service. The specific objectives of the project are: a) The development of an allo-
metric equation and the calculation of biomass in broadleaf evergreen woodlands, b) The assessment of the bio-
mass and carbon content in all ecosystem pools (aboveground biomass - litter, forest floor and soil, belowground
biomass and dead wood), c¢) The determination of harvested products and their carbon content in evergreen
broadleaf forests, d) The calculation of annual greenhouse gas emissions from the decomposition of dead mate-
rial and the soil respiration of ecosystems, e) The estimation of CO2 equivalents absorbed by the study area and
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the production of high-precision cartographic data. Estimation of annual carbon flux in litterfall is done with
litter traps, while seasonal sampling of forest floor is applied for the assessment of its carbon stock. Soil samples
at 0-30 cm depth are collected for the determination of soil organic carbon (SOC) and soil bulk density. The
aboveground biomass (t ha-') of deciduous oaks will be derived from the active forest management plans, while
the estimation of aboveground biomass of broadleaf evergreen shrubs will be based on the calibration of an al-
lometric equation on 25 destructively sampled plots of 4 m?* area each. Published relationships will be used for
the estimation of belowground biomass, while fine root standing biomass and annual turnover will be estimated
with soil coring and in-growth cores, respectively.
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Ot teyvohoyleg TPLOBLACTATNG EKTUTIWOTG e@appofovtal otadlakd o€ £va evpy @acpa otn Baldoola epevva.
H tptodiactatn ekTUTWOT) TIPOGPEPEL ATIEPLOPLOTEG ETIAOYES VLA TIAPAYWYT] ESOTTALOHOU [E X PTIOT) OE TELPANA-
TIKOUG OXEBLAGUOVG, WG EVANAKTIKY] AVUGT] YAUNAOTEPOU KOGTOUG. [110 oUYKEKPLEVA, UTTOPEL va evowpatwdel
ATOTEAEGHATIKA GTNV OLKOAOYLKT] TTapakorovBnen kat tr cuhhoyn detypdtwy og ToAAa Barasoia weptpariovta.
Ly mapovoa UekeTn, Tplodlactatol kKUPoL and vAko PLA, yprnotpomomdnkav wg mabntikol SetypatohnnTeg,
EKUETAAAEVOUEVOL TNV LKAVOTNTA KAl TIPOTIHNOT] TWV 0PYAVICH®OY VA AVATITUGGOVTAL GE GKANPA UTTOGTPWUATA.
H avantuln evkalplak®v opyaviop®v o€ TEXVNTEG GOUEG TIApEYEL TTOAUTLUEG TIANpOYOpieg yia TN Plomapako-
AovBnon meploywv hotspot, 6Twg Ta Adpavia. Avo kvPot (5cm3) pe evowpatwpeva avolypata ektunwbnkav kat
Bubiotnkav oto Apave touv HpakAelov, éva avBpwmoyeveg, mTpooPactpo kat umtod tapakohovdnon mepfdairov. Ot
kUPoL EAéyyovTay o unviata Bacn pe @wToypdglon kat avaktndnkav petd tnv napodo 3 pnvav. Akolovbnoe
1 WTOYPAPTOT), T] ATTOKOAATOT] TWV OPYAVIOU®V ATIO TOUG kUPoUg, 1 tafvounor toug oe Pactkeég katnyopleg
KaL 1] OLOYEVOTIOM O] TOUG. £TT) GLUVEXELA, Tpaypatonodnke eaywyrn touv cuvolikov DNA kat mpoetolpasia yia
AAANAOUYLOT) EMOUEVNG YEVIAG GUPPwVA e TO eyyelpidio [llumina MiSeq. Ta TpokaTaApKTIKA ATIOTEAEGHATA UTIO-
SelkvUOLY EYKATAGTAGT) EL8WV GE ALYOTEPO Ao 1 pijva Kal TPOOSEVTIKT) GUGCWPEVUGT] KATA T SLAPKELD TWV ETO-
pevwv 2 unvwv. Ta amoteAéopata emiong £de1§av TV Tapovsia apKETWY AVAUEVOUEVWY 8wV (TToAUyalta, acki-
dwa). H avaivon petakwdikomoinong Ba odnyroeL 6e TLo AETITOUEPT) GUUTIEPAGUATA OYETIKA [E Tr cVVOEoT) TNg
Broxowotntag. Ta emopeva Pripata, meprapPavovy tn fv6on 12 kOPwv (3 otabpot pe 3 emavaineig kat 3 kvBoug
eAEYYOVL) o€ Slagopa onpeia Tov Apaviov. H mpoetotpasia g Setypatodmpiag, n TOVTLoT) KAt T0 KOGTOG paivetat
TIWG UTOPOVY Va PHELwBOVY oTHavTika pe ouvSuacpo NG TpLedlactatng ekTUTwoNg pe pebodoug ariniolytong
eTOPEVNS YeVIas. O ouvuacuog TafVopK®Y Kal HOPLaK®Y TEXVIKWOV £xel )01 anodetyOel 0Tt Tapeyel agiomiota
ATOTEAEGHATA VLA TNV AVAYVWPLOT) KAL TV TIPOEAEVOT] TV EBWYV. LTOYX0G AUTNG TNG HEAETS elval 1) kabiepwon
EVOG YAUNAOU KOGTOUG, KABOAKOU Kal YpPIyopou TIPWTOKOAAOU YL TNV TApaKoAoUONGoT TwV VEATIVWY TEPLOYWV.

Aquatic monitoring using three-dimensional (3D) printing technologies
and DNA metabarcoding methods

Rallis I, Gratsia E*
Institute of Marine Biology, Biotechnology and Aquaculture, Hellenic Centre for Marine Research (HCMR)
*e-mail: e.gratsia@hcmr.gr

Keywords: passive sampling, DNA metabarcoding, 3D printing, artificial structures

Three-dimensional (3D) printing technologies have been applying progressively to a broad spectrum of fields
in marine research. 3D printing offers unlimited options in producing equipment for several experimental de-
signs, as an alternative to high-cost operations. More specifically, 3D printing can be efficiently incorporated in
ecological monitoring and sample collection in many marine environments. In our study, 3D printed PLA cubes
were used as low-cost passive samplers, exploiting organisms’ ability and preference to develop quickly on hard
substrates. Opportunistic organisms developing on artificial structures provide valuable information in biomon-
itoring hotspot areas such as ports. Two PLA cubes (5cm3) with integrated apertures were printed and submerged
in Heraklion marina, an anthropogenic, accessible and frequently monitored environment. The cubes were in-
itially checked in monthly intervals and photographed and after three months, the cubes were retrieved. The
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