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RIUNIONE ANNUALE

Trieste, 10-11  Novembre 2017

Venerdì 10 Novembre

 

8.30 Registrazioni

9.00 Saluti di benvenuto

              
Microalghe I - Chairman: Adriana Zingone

9.15 Monitoring of phytoplankton along Latium coast (Middle Tyrrhenian Sea) over the last 
¿IWHHQ�\HDUV
Bianco I., Viaggiu E. and Congestri R.

9.30 Dynamics of the phytoplankton communities in the Mar Piccolo of Taranto, an Italian 
Long-Term Ecosystem Research (LTER-Italy) site
Caroppo C., Rubino F.

9.45 Harmful algal dynamics in the Gulf of Trieste during the last 30 years
Cabrini M., Fornasaro D. and Kralj M.

10.00 Phytoplankton diversity in Adriatic ports
0R]HWLþ�3���&DQJLQL�0���)UDQFp�-���%DVWLDQLQL�0���%HUQDUGL�$XEU\�)���%XåDQþLü�0���&DEULQL�0���
&HULQR�)���ýDOLü�0���'¶$GDPR�5���'UDNXORYLü�'���)LQRWWR�6���)RUQDVDUR�'���*ULOOL�)���.UDXV�
5���.XåDW�1���0DULü�3IDQQNXFKHQ�'���1LQþHYLü�*ODGDQ�=���3RPSHL�0���5RWWHU�$���6HUYDGHL�,���
6NHMLü�6�

10.15 6XUYH\�RQ�GLQRÀDJHOODWH�F\VWV�LQ�UHFHQW�PDULQH�VHGLPHQWV�RI�WKH�SRUW�RI�7ULHVWH��1RUWKHUQ�
Adriatic Sea) 
Di Poi E., Beran A., Cabrini M.

10.30 Microphytobenthic community structure in four Po Delta lagoons subjected to natural 
and anthropogenic disturbance
Cibic T.

10.45 Phytoplankton traits, functional groups and community organization
5RVHOOL�/��DQG�/LWFKPDQ�(�

11.00 Application of taxonomic and morpho-functional properties of phytoplankton communi-
WLHV�WR�ZDWHU�TXDOLW\�DVVHVVPHQW�IRU�DUWL¿FLDO�ODNHV�LQ�WKH�0HGLWHUUDQHDQ�(FRUHJLRQ
Vadrucci M. R., Barbone E., Ungaro N., Romano A. and Bucci R.

11.15 - 11.30     Coffee break

              
Macroalghe - Chairman: Annalisa Falace

11.30 Two new species of the genus Ceramium Roth (Ceramiales, Rhodophyta) from the Venice 
Lagoon (Italy) 
%HWWR�9�0���0��$��:ROI��$��%XRVL��.��6FLXWR��,��0RUR��&�$��0DJJV�DQG�6IULVR�$��



11.45 Flora marina bentonica del Mediterraneo: Rhodophyta (Rhodymeniophycidae escluse) 
Cormaci M., Furnari G., Alongi G.

12.00 A journey of discoveries: New Zealand Kallymeniacae 
'¶$UFKLQR�5��

12.15 Tracking the arrival and spread of non-indigenous macroalgae in New Zealand
'¶$UFKLQR�5���1HOVRQ�:���1HLOO�.���6XWKHUODQG�-�

12.30 Citizens and scientists work together to monitor marine alien macrophytes
Mannino A.M., Balistreri P., Deidun A.

12.45 Canopy-forming algae and biodiversity: the structure and large-scale spatial variability 
of macroalgal assemblages associated to Cystoseira beds
3LD]]L�/���3LQQD�6���&HFFKHUHOOL�*�

13.00 - 14.00     Pausa Pranzo

              
Microalghe II - Chairman: Cecilia Totti

14.00 The ecology of the genus Leptocylindrus in a highly structured ecosystem, the northern 
Adriatic
3IDQQNXFKHQ�'��0���.X]DW�1��*RGULMDQ�-��6PRGODND�0���%DULFHYLF�$���3XVWLMDQDF�(���-DKQ�5���
,YDQFLF�,���3IDQQNXFKHQ�0�

14.15 The Ecology of One Cosmopolitan, One Newly Introduced and One Occasionally Ad-
vected Species from the Genus Skeletonema in a Highly Structured Ecosystem, the Nor-
thern Adriatic
6PRGODND�7DQNRYLü�0���3IDQQNXFKHQ�'�0���*RGULMDQ�-���%DULþHYLü�$���.XåDW�1���'MDNRYDF�7���
3XVWLMDQDF�(���-DKQ�5���3IDQQNXFKHQ�0�

14.30 Physiological adaptation within the Chaetoceraceae to the ecological challenges in the 
northern Adriatic
.X]DW�1���3IDQQNXFKHQ�'��0���6PRGODND�0��%DULFHYLF�$���3XVWLMDQDF�(���*DVSDURYLF�%���1RYDN�
7���,YDQFLF�,���3IDQQNXFKHQ�0�

14.45 Ostreopsis ovata Fukuyo 1981 along the eastern Adriatic coast
%DULþHYLü�$���.XåDW�1���6PRGODND�7DQNRYLü�0���3IDQQNXFKHQ�'�0���3IDQQNXFKHQ�0�

15.00 Ten years of research on Ostreopsis cf. ovata (Dinophyceae) in the Gulf of Trieste: an in-
terdisciplinary approach 
+RQVHOO�*���&LPLQLHOOR�3���'HOO¶$YHUVDQR�&���3HOLQ�0���3HQQD�$���6RVD�6���7XEDUR�$��

              
Algologia applicata I - Chairman: Rossella Pistocchi

15.15 Hydrogel scaffolds from Trichormus variabilis (Nostocales, Cyanobacteria) exopolymers
%HOOLQL�(���&LRFFL�0���6DYLR�6���$QWRQDUROL�6���6HOLNWDU�'���0HOLQR�6���&RQJHVWUL�5�

15.30 Effect of CO2 supply on the growth and nutrient uptake in microalgae cultures for indu-
strial applications
3H]]ROHVL�/���*XHUULQL�)���9DQXFFL�6���3LVWRFFKL�5�

15.45 %L2/($3�%LRWHFKQRORJLFDO�RSWLPL]DWLRQ�RI�OLJKW�XVH�HI¿FLHQF\�LQ�DOJDH�SKRWRELRUHDFWRUV�
Morosinotto T. 



16.00 Intensive cultivation of Staurosirella pinnata (Bacillariophyceae) for mycosporine-like 
aminoacid characterization and bioactivity on melanoma cell line
6DYLR�6���%HOOLQL�(���5RGROIR�&���3LUHGGD�/���&DQXWL�/���&DQLQL�$���&RQJHVWUL�5�

16.15 The use of Marine Resources for Restoration and Conservation of Artworks
Santamaria U., Morresi F., Fratini F., Bani S.

16.30 - 16.45     Coffee break

              
Algologia applicata II - Chairman: Adriano Sfriso

16.45 Relazione ad invito - Mario R. Tredici
Food from Microalgae: Challenges and Opportunities

17.15 Monitoring the cyanobacteria species biodiversity and growth during the maturation of 
Euganean Thermal Muds
*ULV�%���&DOGDUD�)���7UHX�/���=DPSLHUL�5���/D�5RFFD�1�

17.30 Investigating silver nanoparticles toxicity on marine macroalgae (Ulva rigida) using bio-
chemical and physiological biomarkers
6IULVR�$�$���-XKPDQL�$�

17.45 Phytoplankton stable carbon isotopes as a tool to monitor CO2 leakage at Carbon Captu-
re and Storage sites
Relitti F., Ogrinc N., Giani M., Cerino F., De Vittor C., Urbini L., Krajnc B., Del Negro P.

18.00 Plant essential oils as a safe and non-invasive technology for the remediation of biodete-
riorated stone Cultural Heritages
Bruno L., Valle V., Gismondi A., Canuti L., Canini A.

18.15 - 19.30     Assemblea degli iscritti

20.30 Cena sociale

Sabato 11 Novembre

              
Fisiologia - Chairman: Giorgio Honsell

9.00 Gene expression changes in diatoms in response to external stimuli
)HUUDQWH�0�,���$PDWR�$���'HOO¶$TXLOD�*���5LEHUD�G¶$OFDOj�0���6DQJHV�5���,XGLFRQH�'�

9.15 Different features of the ultrastructure of autophagy in algae
3DSLQL�$���7DQL�&���'L�)DOFR�3���:ROVZLMN�*���6DQWRVXRVVR�8���1XFFLR�&���/D]]DUD�/���%DOOLQL�5�

9.30 Phosphorus and metal removal combined with lipid production by the green microalga 
Desmodesmus sp.: an integrated approach 
Rugnini L., Costa G., Congestri R., Antonaroli S., Bruno L. 

9.45 A putative phytochelatin is involved in Cr(VI) tolerance in strict relation with sulphur 
metabolism in Scenedesmus acutus (Chlorophyceae) 
)HUUDUL�0���&R]]D�5���0DULHVFKL�0���7RUHOOL�$�



10.00 The potential role of phytoplankton in traps of carnivorous bladderworts (Utricularia, 
Lentibulariaceae)   
(OOZRRG�1�7�:���&RQJHVWUL�5��DQG�&HVFKLQ�6�

10.15 $FLGL¿FDWLRQ�DQG�WHPSHUDWXUH�HIIHFWV�RQ�WKH�JHQH�H[SUHVVLRQ�RI�WKH�FRFFROLWKRSKRUH�Pleu-
rochrysis pseudoroscoffensis 
Spazzali F., Gerdol M., Cerino F., Antonioli M.,  Beran A., Pallavicini A. and Cabrini M. 

10.30 Acclimation of Caulerpa cylindracea�WR�RFHDQ�DFLGL¿FDWLRQ�
6DQWLQ�$���0RVFKLQ�(���/RUHQWL�0���%XLD�0�&��DQG�0RUR�,��

10.45 - 11.00     Coffee break

              
Microalghe III - Chairman: Marina Cabrini

11.00 Factors affecting growth and toxin production in Prorocentrum hoffmannianum (Di-
nophyceae) from Florida Keys
$FFRURQL�6���&HFL�0���'HOO¶$YHUVDQR�&���7DUWDJOLRQH�/���5RPDJQROL�7���7RWWL�&��

11.15 A multi-gene phylogeny to uncover species diversity in the planktonic diatom genus Chae-
toceros Ehrenberg, 1844 
De Luca D., Sarno D., Kooistra WHCF

11.30 Speciation by time in diatoms: the case of Pseudo-nitzschia allochrona sp. nov., a cryptic 
species in the P. delicatissima-complex
3HUFRSR�,���6DUQR�'���5XJJLHUR�0�9���5RVVL�5���3LUHGGD�5��DQG�=LQJRQH�$�

11.45 7RZDUGV�WKH�DVVHVVPHQW�RI�WKH�GLYHUVLW\�RI�WKH�GLQRÀDJHOODWH�JHQXV�Tripos: single cell ap-
proach
0RUGUHW�6���0ROOLFD�7���%LIIDOL�(���0RQWUHVRU�0���3DQQRQH�5���3LUHGGD�5���.RRLVWUD�:+&)��
Sarno D.

12.00 In vitro isolation of anti-Alexandrium minutum nanobodies from a pre-immune library 
Mazzega E., Beran A., Cabrini M., de Marco A. 

              
Fanerogame marine - Chairman: Maria Cristina Buia

12.15 Assessment of Posidonia oceanica (L.) Delile (1813) meadows along the Italian coasts: an 
excursus of 25 years
0LFKHOL�&�

12.30 Success of aquatic angiosperm transplantation in the northern Venice Lagoon 
6IULVR�$���%XRVL�$���)DFFD�&���)UDQ]RL�3���6FDSLQ�/���=XFFKHWWD�0���%RQRPHWWR�$���%RVFROR�5���
Rampazzo F.,  Oselladore F., Ponis E. 

12.45 Preliminary study of primary production and nutrient uptake by two seagrasses (Zostera 
marina and Zostera noltei) in the Venice Lagoon 
7RPLR�<���%XRVL�$���:ROI�0�$��DQG�6IULVR�$��

13.00 Chiusura dei lavori
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Factors affecting growth and toxin production in Prorocentrum hoffmannianum 
(Dinophyceae) from Florida Keys

Stefano Accoroni1, Martina Ceci1, Carmen Dell’Aversano2, Luciana Tartaglione2, Tiziana 
Romagnoli1, Cecilia Totti1

1 Dipartimento di Scienze del Mare, Università Politecnica delle Marche,                                                 
via Brecce Bianche, 60131 Ancona, Italy (c.totti@univpm.it)

2 Dipartimento di Farmacia, Scuola di Medicina, Università degli Studi di Napoli “Federico II”,          
Via D. Montesano 49, 80131 Napoli, Italy

Prorocentrum hoffmannianum�0�$�)DXVW� LV� D� EHQWKLF� GLQRÀDJHOODWH� WKDW� SURGXFHV� ELRWR[LQV�ZKLFK� DUH�
FDXVDWLYH�RI�GLDUUKHWLF�VKHOO¿VK�SRLVRQLQJ��'36��LQ�ZDUP�PDULQH�ZDWHUV��7KH�RFFXUUHQFH�RI�WKLV�GLQRÀDJHOODWH�
ZDV�UHSRUWHG�RQO\�LQ�WURSLFDO�DUHDV��%HOL]H��)ORULGD��0H[LFR��%UD]LO��QRUWKHUQ�$XVWUDOLD�DQG�+DLQDQ�,VODQG��
&KLQD��
,Q�WKLV�VWXG\��ZH�LQYHVWLJDWHG�WKH�HIIHFW�WHPSHUDWXUH�DQG�QXWULHQW�GHSOHWLRQ�RQ�Prorocentrum hoffmannianum 
LVRODWHG�LQ�IURP�¿HOG�VDPSOHV��)ORULGD�.H\V��)ORULGD��86$��LQ������
0RQRFORQDO�FXOWXUHV�ZHUH�SUHSDUHG�E\�LVRODWLQJ�VLQJOH�FHOOV�E\�WKH�FDSLOODU\�SLSHWWH�PHWKRG��&XOWXUHV�ZHUH�
PDLQWDLQHG�DW� D� WHPSHUDWXUH�RI��������RU�������� �&�DQG�D� OLJKW� LQWHQVLW\�RI���±�����PRO�P�� s-1�ZLWK�
OLJKW�GDUN�F\FOH�������K��)RU�HDFK�WHPSHUDWXUH��Prorocentrum hoffmannianum�ZHUH�JURZQ�LQ�I���PHGLXP�
�DV�FRQWURO���1�IUHH�DQG�3�IUHH�PHGLXP�LQ�WULSOLFDWH��6XEVDPSOHV����PO��ZHUH�VDPSOHG�HYHU\���GD\V�IRU�
���GD\V��&HOO�FRXQWV�ZHUH�PDGH�IROORZLQJ�WKH�8WHUP|KO�VHGLPHQWDWLRQ�PHWKRG��WKURXJK�HSLÀXRUHVFHQFH�
PLFURVFRS\�
%RWK� WHPSHUDWXUH� DQG� QXWULHQW� FRQGLWLRQ� VLJQL¿FDQWO\� DIIHFWHG� JURZWK� UDWHV� DQG� PD[LPXP� \LHOG� RI�
Prorocentrum hoffmannianum VKRZLQJ� WKH�PD[LPXP�YDOXHV� UHFRUGHG� LQ� KLJK� WHPSHUDWXUH� DQG� UHSOHWH�
PHGLXP��3URGXFWLRQ�RI�RNDGDLF�DFLG�ZDV�LQGXFHG�LQ�DOO�FRQGLWLRQV��PLQ���(���SJ�FHOO��PD[����(����SJ�
FHOO���VKRZLQJ�YDOXHV�XS�WR���RUGHU�RI�PDJQLWXGH�KLJKHU�WKDQ�WKDW�REVHUYHG�LQ�RWKHU�'63�VSHFLHV�
7R[LQ�FRQFHQWUDWLRQ��ERWK�RQ�D�SHU�FHOO�DQG�D�ELRYROXPH�EDVLV��UHVXOWHG�HQKDQFHG�DW�����&�DQG�LQ�3�GHSOHWLRQ��
FRUURERUDWLQJ�WKH�NQRZOHGJH�WKDW�WR[LQ�SURGXFWLRQ�LV�PRGXODWHG�E\�FHOO�SK\VLRORJLFDO�FRQGLWLRQV��ZKLFK�
DUH� DIIHFWHG� E\� D�ZLGH� VSHFWUXP� RI� IDFWRUV�� LQFOXGLQJ� VHYHUDO� HQYLURQPHQWDO� VWUHVVRUV� VXFK� DV� QXWULHQW�
DYDLODELOLW\��
7R[LQ�IUDFWLRQ�UHOHDVHG�LQ�WKH�JURZWK�PHGLXP�ZDV�QHJOHFWDEOH��1R�RNDGDLF�DFLG�HVWHUV�ZHUH�GHWHFWHG�LQ�WKLV�
VWUDLQ�RI�Prorocentrum hoffmannianum.
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Ostreopsis ovata Fukuyo 1981 along the eastern Adriatic coast

$QD�%DULþHYLü��1DWDãD�.XåDW��0LUWD�6PRGODND�7DQNRYLü���
'DQLHOD�0DULü�3IDQQNXFKHQ��0DUWLQ�3IDQQNXFKHQ

&HQWHU�IRU�0DULQH�5HVHDUFK��5XÿHU�%RãNRYLü�,QVWLWXWH��
G. Paliaga 5, Rovinj, Croatia (ruso@cim.irb.hr)

Ostreopsis�VSS��DUH�EHQWKLF�GLQRÀDJHOODWHV�WKDW�DUH�NQRZQ�WR�FDXVH�KDUPIXO�DOJDH�EORRPV��7KH\�DUH�NQRZQ�
SURGXFHUV�RI�D�UDQJH�RI�SDO\WR[LQV�DQG�RYDWR[LQV��'XULQJ�EORRP�HYHQWV�WKRVH�WR[LQV�FDQ�EH�IRXQG�LQ�KLJK�
FRQFHQWUDWLRQV� LQ� EHQWKLF� ELR¿OPV�� LQ� WKH�ZDWHU� FROXPQ� DV�ZHOO� DV� LQ� FRDVWDO� DHURVROV��Ostreopsis spp. 
GLVWULEXWLRQ�DQG�UHODWHG�KDUPIXO�DOJDH�EORRPV�DUH�ZHOO�GRFXPHQWHG�DORQJ�WKH�ZHVWHUQ�$GULDWLF�FRDVW�DQG�
SDUWV�RI�WKH�ZHVWHUQ�0HGLWHUUDQHDQ��/LWWOH�ZDV�NQRZQ�VR�IDU�DERXW�LWV�GLVWULEXWLRQ�DORQJ�WKH�HDVWHUQ�$GULDWLF�
FRDVW�ZKLFK�SUHVHQWV�YHU\�GLIIHUHQW�HFRORJLFDO�FRQGLWLRQV�ZLWK�UHVSHFW�WR�WKH�ZHVWHUQ�$GULDWLF�FRDVW��$�KLJK�
UHVROXWLRQ�VDPSOLQJ�UHJLPH�DORQJ�WKH�HDVWHUQ�FRDVW�RI�WKH�QRUWKHUQ�$GULDWLF�UHYHDOHG�D�GHQVH�SRSXODWLRQ�
VWUXFWXUH� DQG� KLJK� DEXQGDQFHV� DORQJ� WKDW� FRDVW� OLQH�� 6DPSOHV� IURP� WKH� PLGGOH� DQG� VRXWKHUQ�$GULDWLF�
FRQ¿UPHG�WKH�SUHVHQFH�RI�Ostreopsis ovata�DORQJ�WKH�HQWLUH�HDVWHUQ�$GULDWLF�FRDVW��2XU�UHVXOWV�GHPRQVWUDWH��
WKDW�ROLJRWURSKLF�URFN\�VKRUHV�FDQ�EH�D�YHU\�VXLWDEOH�KDELWDW�IRU�O. ovata��0DVVLYH�EORRP�HYHQWV�ZLWK�UHFRUG�
DEXQGDQFHV�DQG�WR[LQ�FRQFHQWUDWLRQV�DUH�UHSRUWHG��7KH�SRSXODWLRQ�DORQJ�WKH�QRUWK�HDVWHUQ�$GULDWLF�FRDVW�
VKDUH�RQH�,76�����6�,76��JHQRW\SH�ZLWK�PRVW�RI�WKH�SRSXODWLRQV�UHFRUGHG�DURXQG�WKH�0HGLWHUUDQHDQ�
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Hydrogel scaffolds from Trichormus variabilis (Nostocales, Cyanobacteria) exopolymers

Erika Bellini1, Matteo Ciocci2, Saverio Savio1, Simonetta Antonaroli2, Dror Seliktar3, Sonia Melino2, 
Roberta Congestri1

1 Dipartimento di Biologia, Università di Roma ‘Tor Vergata’,                                                                   
YLD�&UDFRYLD���������5RPD��,WDOLD��HULNDEHOOLQL����#JPDLO�FRP�

2 Dipartimento di Scienza e Tecnologie Chimiche, Università di Roma ‘Tor Vergata’,                              
via Cracovia, 00133, Roma, Italia

3 Dipartimento di Ingegneria Biomedica, Technion Israel Institute of Technology,                           
3200003, Haifa, Israele 

&\DQREDFWHULDO�([WUDFHOOXODU�3RO\PHULF�6XEVWDQFHV� �(36�� DUH� KLJKO\� FRPSOH[� DQG�YDULDEOH� FRPSRXQGV�
H[KLELWLQJ�K\GURSKLOLF�DQG�DQLRQLF�SURSHUWLHV��(36�FDQ�FRPSULVH�KHWHURSRO\VDFFKDULGHV��RI� VL[�RU�PRUH�
VXJDU�XQLWV��SURWHLQV��QXFOHLF�DFLGV�DQG�OLSLGV��(36�KLJKO\�UHWHQWLYH�SURSHUWLHV�PDNH�WKHP�SURPLVLQJ�IRU�
SURGXFLQJ�K\GURJHO�VFDIIROGV�IRU�GUXJ�GHOLYHU\�DQG�WLVVXH�HQJLQHHULQJ��

5HOHDVHG�(36� �5�(36�� ZHUH� REWDLQHG� E\� LQWHQVLYH� LQGRRU� FXOWLYDWLRQ� RI� D� VWUDLQ�� 958&� ����� RI� WKH�
F\DQREDFWHULXP�Trichormus variabilis��.�W]LQJ�H[�%RUQHW�	�)ODKDXOW��.RPiUHN�	�$QDJQRVWLGLV��LVRODWHG�
IURP�VHGLPHQWV�RI�D�0HGLWHUUDQHDQ�FRDVWDO�ODJRRQ��LQ�SRO\HWK\OHQH�EDJV����/��%*���PHGLXP�����&��/�'�
�����K��LUUDGLDQFH�����PROSKRWRQV�P��V1���$W�VWDWLRQDU\�SKDVH��GD\�����WKH�FXOWXUH�PHGLXP�ZDV�FROOHFWHG�
DQG�5�(36�FRQFHQWUDWHG�E\�FHQWULIXJDWLRQ�DQG�URWDU\�HYDSRUDWLRQ��5�(36�ZHUH�WKHQ�SUHFLSLWDWHG�LQ�FROG�
HWKDQRO�DQG�WKH�SHOOHW�IUHH]H�GULHG��7KLV�PDWHULDO�ZDV�FKDUDFWHUL]HG�E\�53�+3/&��VSHFWURVFRSLF�DQDO\VHV��
F\WRFKHPLFDO�VWDLQLQJ��%&$�DQG�SKHQRO�VXOSKXULF�DFLG�DVVD\V��

5�(36�ZHUH�XVHG�WR�SURGXFH�K\EULG�K\GURJHOV��(36�+\V��IRU�GHWR[L¿FDWLRQ�HQ]\PH��DQG�VWHP�FHOOV��FDUULHU�
V\VWHPV��7R�WKLV�HQG��D�VSHFL¿F�SURWRFRO�IRU�WKH�V\QWKHVLV�RI�WKH�(36�K\GURJHO�WKURXJK�SKRWRSRO\PHUL]DWLRQ�
ZDV�GHYHORSHG��+\GURJHO�VWDELOLW\��UHVLVWDQFH�WR�K\GURO\VLV�DQG�PHFKDQLFDO�SURSHUWLHV�ZHUH�DOVR�DVVHVVHG��
7KXV��K\EULG�K\GURJHOV�ZHUH�WHVWHG�IRU�HQ]\PDWLF�HQFDSVXODWLRQ�XVLQJ�WKLRVXOIDWH�F\DQLGH�VXOIXU�WUDQVIHUDVH�
�767��DQG��'�VFDIIROGLQJ�IRU�KXPDQ�FDUGLDF�PHVHQFK\PDO�VWHP�FHOOV��F06&V���

0DVV�FXOWXUHV�RI T. variabilis�UHDFKHG�SURGXFWLYLW\�RI��������������J�':�/-1d-1�DQG�WKH�5�(36�\LHOG�ZDV�
RI���J':��&KDUDFWHUL]DWLRQ�RI�WKLV�(36�IUDFWLRQ�UHYHDOHG�WKH�SUHVHQFH�RI�FDUERK\GUDWHV�ZLWK�VXOIDWHG�DQG�
FDUER[\OLF�JURXSV�DQG������Z�Z�RI�SURWHLQV��)7�,5�VSHFWUXP�VKRZHG�SHDNV�ZLWKLQ������DQG������FP-1, 
DWWULEXWDEOH�WR��&+�DQG�±2+�JURXS�YLEUDWLRQV��DQG�D�SHDN�DURXQG������FP-1 attributable to -COOH group 
vibrations. 

7KH� IDEULFDWHG� K\EULG� K\GURJHOV� �(36�+\V�� UHVXOWHG� PRUH� VWDEOH� DQG� UHVLVWDQW� WR� GHK\GUDWLRQ� DQG�
VSRQWDQHRXV�K\GURO\VLV��DW����&��WKDQ�3(*'D�+\V�DQG�UKHRORJLFDO�DQDO\VLV�RI�K\EULG�K\GURJHOV�HYLGHQFHG�
WKDW�F\DQREDFWHULDO�(36�LPSURYHG�K\GURJHO�PHFKDQLFDO�SHUIRUPDQFHV��

(Q]\PDWLF�HQFDSVXODWLRQ�WHVW�VKRZHG�WKDW�767�DFWLYLW\�ZDV�SUHVHUYHG�LQ�WKH�K\GURJHO�DW����&���'�VFDIIROG�
DSSOLFDWLRQ�RI�WKH�QRYHO�K\EULG�(36�+\�VKRZHG�HIIHFWLYH�DGKHUHQFH�DQG�JURZWK�RI�F06&V�FHOOV��ZLWK�����
LQFUHDVH�LQ�FHOO�YLDELOLW\�DIWHU���GD\�JURZWK��VXJJHVWLQJ�D�QRQ�F\WRWR[LF�HIIHFW�RI�WKH�(36�+\V�RQ�WKH�VWHP�
FHOOV��5HVXOWV�VKRZHG�WKDW�T. variabilis�6�(36�DUH�D�VXVWDLQDEOH�VRXUFH�RI�ELRPDWHULDOV�DGDSWDEOH�WR�D�ODUJH�
YDULHW\�RI�ELRWHFKQRORJLFDO�DSSOLFDWLRQV� 
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Two new species of the genus Ceramium Roth (Ceramiales, Rhodophyta) from the Venice 
Lagoon (Italy)

Viola M. Betto1, M. A. Wolf1, A. Buosi1, K. Sciuto2, I. Moro2, C.A. Maggs3 and A. Sfriso1

1Department of Environmental Sciences, Informatics and Statistics, Ca’ Foscari University of Venice,   
Via Torino 155, 30172 Venice, Italy (V. M. Betto: 838243@stud.unive.it)

2Department of Biology, University of Padova, Via U. Bassi, 58/B 35131 Padova, Italy
3Bournemouth University, Fern Barrow, Poole, Dorset, BH12 5BB, United Kingdom

7KH� FRVPRSROLWDQ� JHQXV� Ceramium� 5RWK� �&HUDPLDFHDH��� ZLWK� DERXW� ���� FXUUHQWO\� DFFHSWHG� VSHFLHV�
�DQG�LQIUDVSHFL¿F��QDPHV��LV�RQH�RI�WKH�ODUJHVW�JURXSV�LQ�WKH�5KRGRSK\WD��7KLV�WD[RQ�LV�FKDUDFWHUL]HG�E\�
F\OLQGULFDO�RU�VOLJKWO\�FRPSUHVVHG�WKDOOL��ZKRVH�D[LDO�FHOOV�FDQ�EH�LQFRPSOHWHO\�WR�FRPSOHWHO\�FRYHUHG�E\�
FRUWLFDO�FHOOV��ZLWK�DOWHUQDWH�WR�SVHXGR�GLFKRWRPRXV�EUDQFKLQJ��DQG�VWUDLJKW�WR�LQUROOHG�DSLFHV��,W�W\SLFDOO\�
RFFXUV�LQ�HXOLWWRUDO�RU�VKDOORZ�VXEWLGDO�KDELWDWV�DQG�LWV�ZRUOGZLGH�GLVWULEXWLRQ�LV�RIWHQ�FRQQHFWHG�ZLWK�QDYDO�
WUDI¿FV��,Q�IDFW��Ceramium�WKDOOL�DUH�RIWHQ�FDUULHG�E\�KXOO�IRXOLQJ�
7KH�QRPHQFODWXUH�DQG�WKH�WD[RQRP\�RI�WKLV�JHQXV�DUH�VWLOO�LQ�D�VWDWH�RI�FKDRV��7D[RQRPLF�SUREOHPV�DUH��LQGHHG��
WLHG�WR�D�KLJK�GHJUHH�RI�YDULDWLRQV�LQ�WKH�PRUSKRORJLFDO�FKDUDFWHUV�FODVVLFDOO\�XVHG�LQ�VSHFLHV�UHFRJQLWLRQ��
SUHVHQFH�RI�FRUWLFDO�VSLQHV��QXPEHUV�RI�SHULD[LDO�FHOOV��GHYHORSPHQWDO�SDWWHUQV�RI�WKH�FRUWLFDWLQJ�¿ODPHQWV��
EUDQFKLQJ�SDWWHUQ��DQG�WHWUDVSRUDQJLDO�IHDWXUHV��$W�WKH�VDPH�WLPH��WKH�LGHQWL¿FDWLRQ�RI�QHZ�VSHFLHV�LV�RIWHQ�
FRPSOLFDWHG�E\�WKHLU�VPDOO�VL]HV�DQG�HSLSK\WLF�OLIH�VW\OH��WKDW�PDNH�WKHP�FU\SWLF�
&XOWXUH�VWXGLHV��VXJJHVWLQJ�D�VWURQJ�LQÀXHQFH�RI�WKH�HQYLURQPHQW�RQ�PRUSKRORJ\��DQG�WKH�XVH�RI�PROHFXODU�
WRROV�KDYH�TXHVWLRQHG�WKH�YDOLGLW\�RI�PRUSKRORJLFDO�IHDWXUHV�WR�GLVFULPLQDWH�GLIIHUHQW�Ceramium species. 
,Q�SDUWLFXODU��DV�WKH�LQYHQWRU\�RI�Ceramium�VSHFLHV�LQ�VRPH�DUHDV��KDV�EHHQ�RQO\�EDVHG�RQ�PRUSKRORJLFDO�
REVHUYDWLRQV��PRUH�DQG�PRUH�DXWKRUV�KDYH�VWDUWHG�XVLQJ�PROHFXODU�PDUNHUV��H�J��rbcL gene and rbcL-rbcS 
LQWHUJHQLF�VSDFHU��668�U'1$��,76���WR�GHWHUPLQH�VSHFLHV�GLYHUVLW\�
+HUH�ZH�FKDUDFWHUL]H�GLIIHUHQW�LVRODWHV��VDPSOHG�LQ�WUDQVLWLRQDO�ZDWHUV�RI�WKH�9HQLFH�/DJRRQ��,WDO\���LQ�RUGHU�
WR�EHWWHU�LQYHVWLJDWH�SUHVHQFH�DQG�ELRGLYHUVLW\�RI�Ceramium�LQ�WKHVH�DUHDV��7KURXJK�DFFXUDWH�PRUSKRORJLFDO�
REVHUYDWLRQV� DQG� SK\ORJHQHWLF� DQDO\VHV�� EDVHG� RQ� WKH� SODVWLG� ULEXORVH�����ELVSKRVSKDWH� FDUER[\ODVH�
R[\JHQDVH�gene (rbcL)�DV�PROHFXODU�PDUNHU��ZH�LGHQWLI\�WZR�GLVWLQFW�Ceramium�WD[RQRPLF�HQWLWLHV��QHYHU�
UHSRUWHG�EHIRUH�LQ�WKLV�HQYLURQPHQW�DFFRUGLQJ�WR�WKH�DYDLODEOH�FKHFNOLVWV��7KH�YDOLGLW\�RI�WKH�WZR�HQWLWLHV�DV�
recognizable species is also discussed.
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Monitoring of phytoplankton along Latium coast (Middle Tyrrhenian Sea) over the last 
¿IWHHQ�\HDUV

Bianco Ilen1,2, Viaggiu Emanuela1,3 and Congestri Roberta1,3

1Dipartimento di Biologia, Università di Roma “Tor Vergata”,                                                                         
9LD�GHOOD�5LFHUFD�6FLHQWL¿FD��������5RPD

26HUYL]LR�5LVRUVH�,GULFKH�H�1DWXUDOL��8QLWj�$FTXH�6XSHU¿FLDOL�H�6RWWHUUDQHH�$53$�/D]LR��                          
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&XUUHQW�NQRZOHGJH�RI�PDULQH�SK\WRSODQNWRQ�G\QDPLFV�LQ�/DWLXP�FRDVWDO�ZDWHUV�LV�VWLOO�VFDQW\��ZLWK�RQO\�
IHZ�ZRUNV��GDWLQJ�PRUH�WKDQ����\HDUV�EDFN��IRFXVVHG�RQ�WKH�FRPPXQLW\�FRPSRVLWLRQ�DQG�VSDWLR�WHPSRUDO�
FKDQJHV�RQO\�LQ�VXUIDFH�ZDWHUV�DQG�ZLWKLQ�����P�IURP�FRDVWOLQH��%LDQFR�et al��������&RQJHVWUL�et al��������
�������7KH�FROODERUDWLRQ�EHWZHHQ�WKH�5HJLRQDO�(QYLURQPHQWDO�$JHQF\��$53$�/D]LR�DQG�WKH�/DERUDWRU\�
RI�%LRORJ\�RI�$OJDH��8QLYHUVLW\�RI�5RPH�µ7RU�9HUJDWD¶��OHG�WR�D�¿UVW�XSGDWH�RI�SK\WRSODQNWRQ�DVVHPEODJHV�
ZLWK�RYHU�����taxa�UHFRUGHG��LQFOXGLQJ�WR[LF�VSHFLHV��LGHQWL¿HG�ZLWK�OLJKW�DQG�HOHFWURQ�PLFURVFRS\��
7KH�SUHVHQW�ZRUN�LV�D�UHDSSUDLVDO�RI� WKH�/DWLXP�SK\WRSODQNWRQ�E\�D�UHYLVLRQ�RI�WKH�GDWD�FROOHFWHG�IURP�
����� WR� ����� �QDWLRQDO� PRQLWRULQJ� SURJUDPV�� /���������:DWHU� )UDPH� 'LUHFWLYH� ��������&(�� %DWKLQJ�
:DWHU�'LUHFWLYH��������&(��LQ�WKH�OLJKW�RI�QHZ�PRQLWRULQJ�DFWLYLWLHV�FDUULHG�RXW�LQ�WKH�0DULQH�6WUDWHJ\�
3URJUDPPH��DV�TXDOL�TXDQWLWDWLYH�HVWLPDWLRQ�RI�SK\WRSODQNWRQ�DOVR�LQ�'&0��'HHS�&KORURSK\OO�0D[LPXP��
DQG� ³RIIVKRUH´� ZDWHUV� ���� �� DQG� ��� 10��� 7KLV� RQJRLQJ� SURJUDPPH� VWDUWHG� IURP� -XO\� ������ IRUHVHHV�
ELPRQWKO\�VDPSOLQJ�DORQJ���WUDQVHFWV��HDFK�LQFOXGLQJ���VDPSOLQJ�VWDWLRQV��

'DWD�DQDO\VHV�RI�WKH�ZKROH�GDWDVHW��PRUH�WKDQ�RQH�WKRXVDQG�VDPSOHV��SUHOLPLQDULO\�VKRZHG�
�� DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�taxa�ZLWK�RYHU�����UHFRUGLQJV��

�� WKH� FRQ¿UPHG� RFFXUUHQFH� RI� SRWHQWLDOO\� WR[LF� GLQRÀDJHOODWHV� DV� Alexandrium minutum, 
Dinophysis caudata, Dinophysis sacculus, /LQJXORGLQLXP� SRO\HGUXP, Phalacroma rotundatum, 
Ostreopsis ovata, Prorocentrum lima, Prorocentrum minimum and several diatom species 
belonging to Pseudo-nitzschia� JHQXV� DOUHDG\� UHFRUGHG�EHIRUH�������0RUHRYHU� WKH� LFKWK\RWR[LF�
UDSK\GRSK\FHDQ Chattonella subsalsa�DQG�WKH�KDUPIXO�GLQRÀDJHOODWHV�Dinophysis rapa, Gonyaulax 
spinifera, Karenia FI� brevis, K. FI��PLNLPRWRL, K.�FI��papillonacea and Protoceratium reticulatum, 
ZHUH�REVHUYHG�IURP������

�� WKH�RFFDVLRQDO�SUHVHQFH�RI�WKH�QRQ�LQGLJHQRXV�GLDWRP�VSHFLHV�Pseudo-nitzschia multistriata�IURP�
���� DV�ZHOO�DV�RI�WKH�QRQ�LQGLJHQRXV�EHQWKLF�GLQRÀDJHOODWH�Ostreopsis ovata, observed in water 
VDPSOHV�GXULQJ�WKH�VXPPHU�EORRP�HYHQWV�

�� D�UHGXFHG�QXPEHUV�RI�WD[D�DQG�ORZHU�DEXQGDQFHV�LQ�RIIVKRUH�VWDWLRQV�WKDQ�LQ�PRUH�FRDVWDO�RQHV�
ZLWK�D�UHOHYDQW�FRQWULEXWLRQ�RI�WKH�D�WD[RQRPLF�JURXS�RI�QDQRÀDJHOODWHV�

%LDQFR�,���&RQJHVWUL�5���HW�DO��������%LRO��0DU��0HG���������SS���������

&RQJHVWUL�5���%LDQFR�,���HW�DO���������%LRO��0DU��0HG����������SS�������

&RQJHVWUL�5���%LDQFR�,���$OEHUWDQR�3���������,Q�6WHLGLQJHU�.�$���/DQGVEHUJ�-�+���7RPDV�&�5��	�9DUJR�*�$���(GV��±�3URF��RI�WKH�;WK�,QW��Con-
IHUHQFH�RQ�+DUPIXO�$OJDH��)ORULGD�)LVK�DQG�:LOGOLIH�&RQVHUYDWLRQ�&RPPLVVLRQ�DQG�,QWHUJRYHUQPHQWDO�&RPPLVVLRQ�RI�81(6&2�
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Plant essential oils as a safe and non-invasive technology for the remediation of 
biodeteriorated stone Cultural Heritages

Bruno Laura, Valle Veronica, Gismondi Angelo, Canuti Lorena, Canini Antonella 

 Department of Biology, University of Rome ‘Tor Vergata’/Rome, Italy 
(laura.bruno@uniroma2.it)

%LRGHWHULRUDWLRQ�RI�VWRQH�PRQXPHQWV�LV�D�ZHOO�NQRZQ�SUREOHP�WKDW�HQGDQJHUV�YDOXDEOH�DUFKDHRORJLFDO�VLWHV�
ZRUOGZLGH��(QYLURQPHQWDO�FRQGLWLRQV�DQG�SUHVHQFH�RI�QDWXUDO�RU�DUWL¿FLDO� OLJKW�VXVWDLQ�WKH�GHYHORSPHQW�
RI�SKRWRWURSKLF�ELR¿OPV�RQ�VWRQH�VXUIDFHV�FDXVLQJ�DHVWKHWLF�DQG�VWUXFWXUDO�GDPDJHV��7KHVH�ELR¿OPV�DUH�
FRPSOH[� FRPPXQLWLHV� PDLQO\� IRUPHG� E\� F\DQREDFWHULD� LQ� DVVRFLDWLRQ� ZLWK� EDFWHULD�� PLFURDOJDH� DQG�
IXQJL�� &RQYHQWLRQDO� PHWKRGV� XVHG� IRU� WKH� HUDGLFDWLRQ� RI� SKRWRWURSKLF� ELR¿OPV�� GHWHULRUDWLQJ� YDOXDEOH�
DUFKDHRORJLFDO� VLWHV�� FRQVLVW� LQ�PHFKDQLFDO� EUXVKHV� FRXSOHG�ZLWK� WKH� HPSOR\PHQW� RI� ELRFLGHV� WKDW� DUH�
GHOHWHULRXV� IRU� WKH� VXEVWUDWD�� GDQJHURXV� IRU� WKH� HQYLURQPHQW� DQG� KDUPIXO� IRU� KXPDQ� KHDOWK1. Recent 
UHVHDUFKHV�KLJKOLJKWHG�WKH�QHHG�RI�QHZ�HFR�IULHQGO\�VROXWLRQV�����'LIIHUHQW�HVVHQWLDO�RLOV��QRW�F\WRWR[LF�IRU�
KXPDQ�FHOOV�DQG�ZLGHO\�HPSOR\HG�IRU�PHGLFDO�SXUSRVHV���SURYHG�WR�EH�HIIHFWLYH�DJDLQVW�IXQJL�DQG�EDFWHULD�
SUHVHQW�RQ�FXOWXUDO�KHULWDJH�REMHFWV�. 

,Q�RUGHU�WR�GHYHORS�QHZ�QRQ�LQYDVLYH�DQG�VDIH�WHFKQRORJLHV�IRU�WKH�UHVWRUDWLRQ�DQG�SUHVHUYDWLRQ�RI�VWRQH�
PRQXPHQWV��ZH�GHFLGHG�WR�HYDOXDWH�WKH�SRWHQWLDOLW\�RI�WZR�SODQW�HVVHQWLDO�RLOV�WR�EH�XVHG�DV�JUHHQ�ELRFLGHV�
ZLWK�WKH�¿QDO�DLP�WR�GHVLJQ�DQ�HDV\�WR�XVH�SURWRFRO�IRU�WKH�UHVWRUDWLRQ�RI�VWRQH�FXOWXUDO�KHULWDJHV���

)RU� WKLV� VWXG\�� ZH� XVHG� GLIIHUHQW� FRQFHQWUDWLRQV� RI� WZR� SODQW� HVVHQWLDO� RLOV� GLVWLOOHG� IURP� /DYDQGXOD�
angustifolia Mill. and Thymus vulgaris�/��DJDLQVW�SKRWRWURSKLF�ELR¿OPV�PDGH�XS�E\�F\DQREDFWHULD�LVRODWHG�
IURP�5RPDQ�&DWDFRPEV��7KH�HIIHFW�RI�WKH�HVVHQWLDO�RLOV�ZDV�PRQLWRUHG�E\�PHDQV�WKH�FRQWURO�RI�ELR¿OP�
JURZWK�RQ�DJDU�DQG�WKH�HYDOXDWLRQ�RI�WKH�SKRWRV\QWKHWLF�DFWLYLW\�ZLWK�WKH�SRUWDEOH�ÀXRURPHWHU�PLQL�3$0��
7KH�FKHPLFDO�SUR¿OHV�RI�WKH�HVVHQWLDO�RLOV�HPSOR\HG�ZHUH�LQYHVWLJDWHG��LQ�GHWDLO��YLD�*&�06��0RUHRYHU��WKH�
HYDOXDWLRQ�RI�WKH�HIIHFW�RI�WKH�DSSOLFDWLRQ�RQ�VXEVWUDWD�ZDV�FDUULHG�RXW�RQ�FDOFDUHRXV�VWRQHV��7KH�REWDLQHG�
UHVXOWV� HYLGHQFHG� WKDW� WKH� HVVHQWLDO� RLOV�ZHUH� HIIHFWLYH� RQ� WKH� UHGXFWLRQ� RI� WKH� ELR¿OP� JURZWK� DQG� WKH�
DSSOLFDWLRQ�GLG�QRW�DOWHU�WKH�DVSHFW�RI�WKH�VXEVWUDWD��,Q�FRQFOXVLRQ��WKH�VWXG\�VKRZHG�WKH�IHDVLELOLW\�RI�WKH�
HPSOR\PHQW�RI�HVVHQWLDO�RLOV�DV�JUHHQ�DQG�VDYH�QHZ�ELRFLGHV�IRU�WKH�UHVWRUDWLRQ�RI�&XOWXUDO�+HULWDJHV�

8U]L�HW�DO��������6FLHQFH�RI�7RWDO�(QYLURQPHQW�������������±������

%UXQR�/��9DOOH�9���������,QWHUQDWLRQDO�%LRGHWHULRUDWLRQ�DQG�%LRGHJUDGDWLRQ��LQ�SUHVV�

+VLHK�HW�DO�������3KRWRFKHPLVWU\�DQG�3KRWRELRORJ\������������

5XIIROR�HW�DO�������,QWHUQDWLRQDO�%LRGHWHULRUDWLRQ�DQG�%LRGHJUDGDWLRQ������������

*LRYDQQLQL�HW�DO�������,PPXQRORJLFDO�,QYHVWLJDWLRQV������

6WXSDU�HW�DO�������6RXWK�$IULFDQ�-RXUQDO�RI�%RWDQ\��������±�����
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Harmful algal dynamics in the Gulf of Trieste during the last 30 years

Cabrini M., Fornasaro D. and Kralj M.

IstituWR�1D]LRQDOH�GL�2FHDQRJUD¿D�H�GL�*HR¿VLFD�6SHULPHQWDOH���2*6��                                                     
Via A Piccard 54, 34151 Trieste, Italy (mcabrini@inogs.it)

$����\HDU�������±������� WLPH�VHULHV�RI�GDWD�RQ�SK\WRSODQNWRQ�DEXQGDQFHV��FROOHFWHG�LQ� WKH�/RQJ�7HUP�
(FRORJLFDO�5HVHDUFK��/7(5��VLWH�LQ�WKH�*XOI�RI�7ULHVWH��1RUWK�$GULDWLF�6HD���KDV�EHHQ DQDO\VHG��$�SDUWLFXODU�
IRFXV�ZDV�SXW�RQ�WKH�G\QDPLFV�RI�SRWHQWLDOO\�WR[LF�VSHFLHV�RFFXUUHQFH��7KH�SRVVLEOH�HIIHFWV�RQ�HFRQRPLF�
DFWLYLWLHV�EDVHG�RQ�PDULQH�OLYLQJ�UHVRXUFHV��VXFK�DV�PXVVHO�IDUPLQJ��D�WUDGLWLRQDOO\�ZHOO�GHYHORSHG�sector in 
WKH�*XOI�RI�7ULHVWH��ZHUH�DOVR�YDOXDWHG��'XULQJ�WKHVH�GHFDGHV�VHYHUDO�FKDQJHV�LQ�SK\WRSODQNWRQ�DEXQGDQFHV�
DQG�FRPPXQLWLHV�FRPSRVLWLRQ�ZHUH�REVHUYHG��$Q�HYLGHQW�VKRUW�WHUP�DV�ZHOO�DV�D�LQWHUDQQXDO�YDULDELOLW\��
ZLWK� D� UDQJH�RI�PRUH� WKDQ�RQH�RUGHU�RI�PDJQLWXGH�� FKDUDFWHUL]HG� WKH����\HDU�±� WLPH�RI�SK\WRSODQNWRQ�
DEXQGDQFHV�LQ�WKH�*XOI�RI�7ULHVWH��7KH�WLPLQJ�RI�LQWHUDQQXDO�YDULDELOLW\�ZDV�GLIIHUHQW�IRU�WRWDO�SK\WRSODQNWRQ��
GLDWRPV� DQG� GLQRÀDJHOODWHV�� WKH� ODWWHU� WZR� UHSUHVHQWLQJ� WKH�PDLQ� JURXSV� HYDOXDWHG� LQ� WKLV� VWXG\��7RWDO�
SK\WRSODQNWRQ�VWDUWHG�WR�GHFOLQH�LQ�WKH�PLG�µ��V��UHDFKLQJ�WKH�ORZHVW�DEXQGDQFHV�LQ������DQG�������ZKLOH�
D�QHZ� LQFUHDVH�ZDV� UHFRUGHG�DIWHU�������ZLWK�VHYHUDO�FDVHV�RI�DEXQGDQFHV�HYHQ�KLJKHU� WKDQ�GXULQJ� WKH�
µ��V� DQG� µ��V��7KH�GLDWRPV� WLPH�±� VHULHV�ZDV� FKDUDFWHULVHG�E\� D�SURQRXQFHG�GHFUHDVH� LQ� WKH�PLG� ¶��V�
DQG�E\�D�SURORQJHG�RQH�LQ�WKH�PLG�������IROORZHG�E\�DQ�LQFUHDVH�DIWHU�������ZLWK�DEXQGDQFHV�H[FHHGLQJ�
��PLOOLRQV�FHOOV�O��'LQRÀDJHOODWHV�DEXQGDQFHV�ZHUH�FKDUDFWHULVHG�E\�D�SURORQJHG�GHFUHDVH�IURP������WR�
������IROORZHG�E\�DQ�LQFUHDVH�LQ�DEXQGDQFHV�XS�WR�YDOXHV�KLJKHU�WKDQ�GXULQJ�WKH�EHJLQQLQJ�RI�WKH�WLPH�
VHULHV��7KH�UHFHQW�LQFUHDVH�RI�GLQRÀDJHOODWHV�LV�RI�SDUWLFXODU�FRQFHUQ�VLQFH�WKH�FODVV�LQFOXGHV�DOVR�WR[LQ�
producing genera, ZKLFK�PD\�DGYHUVHO\�DIIHFW�DTXDFXOWXUH�DQG�VKHOO¿VK���IDUPLQJ�DFWLYLWLHV�ORFDWHG�LQ�WKH�
DUHD��&RQVLGHULQJ�GLQRÀDJHOODWHV�FRPSRVLWLRQ��VRPH�SRWHQWLDOO\�WR[LF�VSHFLHV�ZHUH�UHSRUWHG��0RVWO\�RI�WKH�
recorded species belong to Dinophysis and Alexandrium�JHQHUD��ZKLFK�FDXVHG�FRQWDPLQDWLRQ�RI�PXVVHOV�
LQ�WKH�*XOI�RI�7ULHVWH�VLQFH�������Dinophysis caudata, D. sacculus, D. fortii, undetermined Alexandrium 
species, Gonyaulax polygramma and�/LQJXORGLQLXP�SRO\HGUXP�DUH�WKH�PRVW�IUHTXHQW�WD[D�REVHUYHG�LQ�DOO�
WKH�VDPSOHV�FROOHFWHG��&RQVLGHULQJ�WKH�QXPEHU�RI�FDVHV�SHU�\HDU��ERWK�Dinophysis and Alexandrium genera 
LQFUHDVHG�LQ�IUHTXHQF\�DIWHU�������7KH�KLJKHVW�IUHTXHQF\�RI�Dinophysis occurrence resulted concomitant 
ZLWK�HSLVRGLF�DOHUWV�GXH�WR�WKH�SUHVHQFH�RI�ELRWR[LQV��OHDGLQJ�WR�WKH�EDQV�RI�VKHOO¿VK�KDUYHVWLQJ��%LRWR[LQ�
HPHUJHQFLHV�DUH�DPRQJ�WKH�PRUH�LPSRUWDQW�WKUHDWV�WR�SURGXFWLYLW\�LQGLFDWHG�E\�ORFDO�PXVVHO�IDUPHUV�DQG�
WKH�LPSURYHG�NQRZOHGJH�RQ�WKHLU�WHPSRUDO�WUHQGV�DQG�WULJJHULQJ�IDFWRUV�DUH�KLJKO\�QHHGHG�WR�SURWHFW�SXEOLF�
KHDOWK�DQG�VKHOO¿VK�IDUPLQJ�DFWLYLWLHV�DJDLQVW�HFRQRPLF�ORVVHV��
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Dynamics of the phytoplankton communities in the Mar Piccolo of Taranto, an Italian 
Long-Term Ecosystem Research (LTER-Italy) site

Carmela Caroppo, Fernando Rubino

CNR - Istituto per l’AmbiHQWH�0DULQR�&RVWLHUR��6�6��7DODVVRJUD¿FR�GL�7DUDQWR�
via Roma, 3, 74123 Taranto

7KH�0DU�3LFFROR�RI�7DUDQWR��1RUWKHUQ�,RQLDQ�6HD���RQH�RI�WKH�PRVW�VWXGLHG�FRDVWDO�DUHDV�LQ�,WDO\��LV�D�Long-
7HUP�(FRV\VWHP�5HVHDUFK�VLWH��/7(5B(8B,7B����.
3K\WRSODQNWRQ�GDWD��ERWK�DV�DFWLYH�VWDJHV�LQ�WKH�ZDWHU�FROXPQ�DQG�F\VWV�LQ�WKH�VHGLPHQWV��KDYH�EHHQ�FROOHFWHG�
VLQFH� ����� �ZLWK� JDSV���1RWZLWKVWDQGLQJ� D� UHGXFWLRQ� RI� QXWULHQWV� FDXVHG� E\� D� UHGXFWLRQ� RI�ZDVWHZDWHU�
LQSXWV�GXULQJ�WKH�HDUO\�����V��SK\WRSODQNWRQ�ELRPDVV��LQ�WHUPV�RI�FKORURSK\OO�a��GLG�QRW�VKRZ�VLJQL¿FDQW�
YDULDWLRQV�RYHU�WKH�\HDUV��+RZHYHU��RWKHU�UHOHYDQW�FKDQJHV�RFFXUUHG�VXFK�DV�D�UHGXFWLRQ�RI�WKH�FRPPXQLW\�
VL]H�� GXH� WR� D� VKLIW� RI� GRPLQDQFH� IURP� GLDWRPV� WR� QDQRÀDJHOODWHV�� DQ� LQFUHDVHG� GXUDWLRQ� RI� VHFRQGDU\�
EORRPV��EHVLGH�WKH�VSULQJ�RQH���DQG�WKH�DSSHDUDQFH�RI�D�GLYHUVL¿HG�GLQRÀDJHOODWH�FRPPXQLW\��FRPSULVHG�
PL[RWURSKLF�DQG�KHWHURWURSKLF�VSHFLHV��$Q�LQFUHDVH�RI�WKH�SLFR�VL]HG�SODQNWRQLF�FRPSRQHQW�KDV�DOVR�EHHQ�
UHFHQWO\�GHWHFWHG��0RUHRYHU��ZDVWHZDWHU�GLYHUVLRQ�GLG�QRW�SUHVHUYH�WKH�0DU�3LFFROR�IURP�KDUPIXO�DOJDO�
EORRPV�DQG�DERXW����KDUPIXO�VSHFLHV�ZHUH�PRQLWRUHG�WKURXJKRXW�WKH�\HDUV�
7KHVH�VLJQDOV�DUH�LQ�VRPH�ZD\V�PLUURUHG�LQ�WKH�VHGLPHQWV��,Q�IDFW��WKH�UHVWLQJ�VWDJHV�FRPPXQLWLHV��GXULQJ�WKH�
ODVW����\HDUV�SDVVHG�WKURXJK�PDQ\�FKDQJHV�LQ�WKHLU�VWUXFWXUH��HYHQ�WKRXJK�FDOFDUHRXV�GLQRF\VWV�SURGXFHG�
E\�7KRUDFRVSKDHUDFHDH�UHPDLQHG�GRPLQDQW��'XULQJ�WKH�ODVW���\HDUV��LQ�SDUWLFXODU��UHVWLQJ�VSRUHV�RI�VRPH�
GLDWRPV�RI� WKH�JHQXV�Chaetoceros�ZHUH�REVHUYHG�� WRJHWKHU�ZLWK� WKH� LQFUHDVH�DQG�QHZ�¿QGLQJV�RI�VRPH�
KHWHURWURSKLF�VSHFLHV��DSSDUHQWO\�D�VLJQDO�RI� WKH�FKDQJHV�RFFXUUHG� LQ� WKH�0DU�3LFFROR��7KLV�FKDQJH�KDV�
EHHQ�UHJLVWHUHG�DOVR�ZLWK�WKH�GLVDSSHDULQJ�RI�VSHFLHV��H�J��Protoperidinium pentagonum and P. divaricatum, 
ZKRVH�F\VWV�ZHUH�UHJXODUO\�REVHUYHG�LQ�VXUIDFH�VHGLPHQWV��HYHQ�ZLWK�ORZ�GHQVLWLHV�
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Microphytobenthic community structure in four Po Delta lagoons subjected to natural and 
anthropogenic disturbance

Tamara Cibic 

6H]LRQH�GL�2FHDQRJUD¿D��,VWLWXWR�1D]LRQDOH�GL�2FHDQRJUD¿D�H�GL�*HR¿VLFD�6SHULPHQWDOH���2*6��              
via A. Piccard 54, 34151 Trieste (tcibic@inogs.it)

%HQWKLF�FRPPXQLWLHV�LQKDELWLQJ�WKH�VHGLPHQWV�RI�WKH�3R�'HOWD�ODJRRQV�DUH�VXEMHFWHG�WR�PXOWLSOH�LPSDFWV��
%HVLGHV�WKRVH�RI�QDWXUDO�RULJLQ��DV�WKH�VWUHVV�FDXVHG�E\�WKH�DOWHUQDWLRQ�RI�ÀRRG�ULYHU�FRQGLWLRQV�ZLWK�WKH�
OHDQ�VHDVRQ�ÀRZ��VHYHUDO�DQWKURSRJHQLF�RQHV�DUH�SUHVHQW��H�J��H[FHVVLYH�RUJDQLF�DQG�QXWULHQW�ORDGV�GHULYLQJ�
IURP�XUEDQ�DQG�LQGXVWULDO�GLVFKDUJHV��DQG�DJULFXOWXUDO�DFWLYLWLHV�DV�ZHOO�DV�KLJK�FRQWDPLQDWLRQ�OHYHOV��7R�
LQYHVWLJDWH�KRZ� WKH�EHQWKLF�FRPPXQLWLHV� UHVSRQG� WR� WKHVH�GLVWXUEDQFHV�� D� VFLHQWL¿F� VXUYH\�ZDV�FDUULHG�
RXW�LQ�0D\������LQ�WKH�IUDPHZRUN�RI�WKH�3URMHFW�5,70$5(��)RXU�FRDVWDO�ODJRRQV�RI�WKH�3R�5LYHU�ZHUH�
FKRVHQ�� WZR�ZLWK�PRUH�PDULQH� IHDWXUHV� �6FDUGRYDUL� DQG�&DOHUL�� DQG� WZR�PRUH� GLUHFWO\� DIIHFWHG� E\� WKH�
3R�5LYHU�IUHVKZDWHU��&DQDULQ�DQG�9DOORQD�0DULQHWWD���$�JUHDWHU�IUHVKZDWHU�LQSXW�ZDV�PLUURUHG�LQ�KLJKHU�
RYHUDOO� PLFURSK\WREHQWKRV� �03%�� DEXQGDQFHV� LQ� 0DULQHWWD�9DOORQD� DQG� &DQDULQ� ������(������ DQG�
�����(������FHOOV�FP-3��UHVSHFWLYHO\��FRPSDUHG�WR�6FDUGRYDUL�DQG�&DOHUL�������(������DQG������(������
cells cm-3��UHVSHFWLYHO\���7KH�03%�FRPPXQLW\�ZDV�GRPLQDWHG�E\�GLDWRPV�������(������� In Marinetta-
9DOORQD�DQG�&DQDULQ��WKH�KLJKHU�UHODWLYH�DEXQGDFH��5$��RI�&KORURSK\FHDH��&\DQREDFWHULD�DQG�IUHVKZDWHU�
SODQNWRQLF�GLDWRPV�ZDV�D�FOHDU�VLJQDWXUH�RI�WKH�PDMRU�ULYHU�LQÀRZ��&OXVWHU�DQG�Q0'6�DQDO\VHV�KLJKOLJKWHG�
GLIIHUHQW�FRPPXQLWLHV�ERWK�DW�WKH�LQWUD�ODJRRQDO�OHYHO��DPRQJ�VWDWLRQV�ZLWKLQ�WKH�VDPH�ODJRRQ���DQG�LQWHU�
ODJRRQDO�OHYHO��DPRQJ�WKH�IRXU�ODJRRQV���,QGHHG��DV�UHYHDOHG�E\�GLYHUVLW\�LQGLFHV�� WKH�03%�FRPPXQLW\�
ZDV�PRUH�ELRGLYHUVH�DW�VWDWLRQV�FORVHVW�WR�WKH�VHD�GXH�WR�WKH�FRQFRPLWDQW�SUHVHQFH�RI�PDULQH�DQG�EUDFNLVK�
VSHFLHV��FRPSDUHG�WR�WKH�LQQHUPRVW�VWDWLRQV�ZKHUH�WKH�ORZHVW�ELRGLYHUVLW\�ZDV�REVHUYHG��8QGHU�RUJDQLF�
HQULFKPHQW�FRQGLWLRQV��DV�WKRVH�HQFRXQWHUHG�LQ�0DULQHWWD�9DOORQD�GXH�WR�LQWHQVLYH�FODP�IDUPLQJ��Nitzschia 
tryblionella� WKDW�SUHIHUV�KLJK�RUJDQLF� ORDGV�ZDV� WKH�PRVW�UHSUHVHQWHG�VSHFLHV��5$� �������7KH�EHQWKLF�
GLDWRP�FRPPXQLW\�ZDV�DOVR�FOHDUO\�DIIHFWHG�E\�FRQWDPLQDWLRQ�OHYHOV��,Q�&DQDULQ��WKH�PRVW�FRQWDPLQDWHG�
ODJRRQ��GLDWRP�OLYLQJ�IRUPV� WKDW�DUH�VFDUFHO\�RU�QRW�DW�DOO�DVVRFLDWHG�ZLWK� WKH�VHGLPHQWV�SUHYDLOHG�RYHU�
WKH�W\SLFDO�EHQWKLF�IRUPV��VXJJHVWLQJ�D�QHJDWLYH�LQÀXHQFH�DWWULEXWHG�WR�FRQWDPLQDQWV�DFFXPXODWHG�LQ�WKH�
sediments. 
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Flora marina bentonica del Mediterraneo: Rhodophyta 
(Rhodymeniophycidae escluse)

Mario Cormaci, Giovanni Furnari, Giuseppina Alongi

Dipartimento di Scienze Biologiche, Geologiche e Ambientali, Università di Catania.
Sezione di Biologia VegHWDOH��9LD�$��/RQJR������������&DWDQLD��J�DORQJL#XQLFW�LW�

'RSR� XQD� EUHYH� LQWURGX]LRQH� VXL� FDUDWWHUL� JHQHUDOL� GHOOH� 5KRGRSK\WD� �$OJKH� 5RVVH�� H� VXOOD� ORUR�
FODVVL¿FD]LRQH��GLVWULEX]LRQH�JHRJUD¿FD�HG�HFRORJLD��YLHQH�ULSRUWDWD�XQD�FKLDYH�G¶LGHQWL¿FD]LRQH�GHL�JHQHUL�
e dei taxa VSHFL¿FL�H�LQIUDVSHFL¿FL�PDFURDOJDOL�GL�TXHVWR�3K\OXP�>DG�HVFOXVLRQH�GHOOH�5KRG\PHQLRSK\FLGDH�
FKH�VDUDQQR�RJJHWWR�GL�DOWUR�FRQWULEXWR@�SUHVHQWL�LQ�0HGLWHUUDQHR�>0DU�1HUR�HVFOXVR@�

A seguito di una revisione tassonomico-nomenclaturale, 120 taxa D� OLYHOOR� VSHFL¿FR� H� LQIUDVSHFL¿FR�
VRQR�VWDWL�DFFHWWDWL�H� WUDWWDWL�����JHQHUL�����IDPLJOLH�����RUGLQL����VRWWRFODVVL����FODVVL�H�� VXESK\OD sono 
UDSSUHVHQWDWL��,QROWUH��� taxa, D�OLYHOOR�VSHFL¿FR�H�LQIUDVSHFL¿FR��VRQR�VWDWL�FRQVLGHUDWL taxa excludenda di 
FXL����GD�FRQIHUPDUH�LQ�0HGLWHUUDQHR���� taxa, D�OLYHOOR�VSHFL¿FR�H�LQIUDVSHFL¿FR��H���D�OLYHOOR�GL�JHQHUH��
sono considerati taxa inquirenda; �� taxa, D�OLYHOOR�VSHFL¿FR�H�LQIUDVSHFL¿FR��VRQR�ULVXOWDWL�QRPL�LOOHJLWWLPL��
33 taxa, D�OLYHOOR�VSHFL¿FR�H�LQIUDVSHFL¿FR��H���D�OLYHOOR�GL�IDPLJOLD��VRQR�ULVXOWDWL�LQYDOLGL��LQ¿QH�VRQR�VWDWH�
LQGLYLGXDWH����FRPELQD]LRQL�LQYDOLGH��PHQWUH�YHQJRQR�SURSRVWH���QXRYH�FRPELQD]LRQL�H�XQ�QRPH�QXRYR�

/¶DJJLRUQDPHQWR�WDVVRQRPLFR�VHJXH�L�SL��UHFHQWL�ODYRUL�EDVDWL�VXOO¶DQDOLVL�PROHFRODUH��'L�RJQL taxon viene 
GDWD�XQD�EUHYH�GHVFUL]LRQH�SUHFHGXWD�GD�DOFXQL�ULIHULPHQWL�ELEOLRJUD¿FL�ULSRUWDQWL�VXH�LOOXVWUD]LRQL�H�R�OD�
sua distribuzione in Mediterraneo. Inoltre, la trattazione della maggior parte dei taxa q�DUULFFKLWD�GD�QRWH�D�
VXSSRUWR�GHOOH�VLQRQLPLH�LQGLFDWH��R�GHOOH�VFHOWH�WDVVRQRPLFKH�VHJXLWH�R�GHOOH�PRWLYD]LRQL�SHU�FXL�LO�taxon 
è stato considerato inquirendum o excludendum. Il lavoro è completato da un glossario di 148 voci, da un 
indice di tutti i taxa FLWDWL�QHO�WHVWR�H�GD����WDYROH�
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Tracking the arrival and spread of non-indigenous macroalgae in New Zealand 

Roberta D’Archino1, Wendy Nelson1,2, Kate Neill1, Judy Sutherland1 

1 National Institute of WatHU�DQG�$WPRVSKHULF�5HVHDUFK�/WG��3ULYDWH�%DJ���������:HOOLQJWRQ�������      
New Zealand (roberta.darchino@niwa.co.nz).

26FKRRO�RI�%LRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�$XFNODQG��3ULYDWH�%DJ��������$XFNODQG�������                   
New Zealand.

1HZ�=HDODQG�KDV�DQ�HIIHFWLYH�%LRVHFXULW\�6\VWHP�WKDW�KHOSV�WR�SURWHFW�1HZ�=HDODQG¶V�HFRQRP\��HQYLURPHQW�
DQG�KXPDQ�KHDOWK�IURP�KDUPIXO�RUJDQLVPV�OLNH�SHVWV�DQG�GLVHDVHV��,Q�WKH�PDULQH�HQYLURPHQW��FRQWURO�RI�
SHVWV�GLVHDVHV�LV�SUREOHPDWLF�DQG�SUHYHQWLQJ�WKH�LQWURGXFWLRQ�RI�QRQ�LQGLJHQRXV�VSHFLHV�LV�YHU\�GLI¿FXOW��
1HYHUWKHOHVV�� VLQFH� �����1HZ�=HDODQG¶V�0LQLVWU\� IRU� 3ULPDU\� ,QGXVWULHV� �03,�� KDV� IXQGHG� D� QDWLRQDO�
SURJUDPPH�RI�PDULQH�VXUYHLOODQFH�DW�WKH����PRVW�KHDYLO\�XVHG�SRUWV�DQG�PDULQDV�WR�GHWHFW�QRQ�LQGLJHQRXV�
VSHFLHV��$SSUR[LPDWHO\������VXUYH\�ORFDWLRQV�DW�WKHVH�µKLJK�ULVN¶�VLWHV�DUH�FKHFNHG�WZLFH�D�\HDU��WKURXJK�D�
YDULHW\�RI�VXUYH\�PHWKRGV��6XVSHFWHG�QRQ�LQGLJHQRXV�VSHFLPHQV��RU�RUJDQLVPV�ZKRVH�LGHQWLW\�LV�XQNQRZQ��
FROOHFWHG�GXULQJ�WKHVH�VXUYH\V�DUH�VHQW�WR�WKH�0DULQH�,QYDVLYHV�7D[RQRP\�6HUYLFH��0,76��IRU�WD[RQRPLF�
LGHQWL¿FDWLRQ��7KH�%LRVHFXULW\�6\VWHP�GHSHQGV�RQ�WKH�DELOLW\�WR�GLVWLQJXLVK�EHWZHHQ�LQGLJHQRXV�DQG�QRQ�
LQGLJHQRXV�VSHFLHV��7KH�LGHQWL¿FDWLRQ�RI�PDFURDOJDH�LV�SDUWLFXDOU\�FKDOOHQJLQJ�DV�WKH�1HZ�=HDODQG�ÀRUD�LV�
VWLOO�IDU�IURP�EHLQJ�IXOO\�GRFXPHQWHG��6SHFLHV�RI�PDFURDOJDH�ZHUH�EHLQJ�UHFRJQLVHG�DV�LQWURGXFHG�WR�1HZ�
=HDODQG�ZDWHUV�IURP�WKH�����V�RQZDUGV��DQG�LQ�������$GDPV�DVVHPEOHG�WKH�¿UVW�FKHFNOLVW�RI����PDULQH�
PDFURDOJDH�WKDW�VKH�K\SRWKHVLVHG�ZHUH�QRQ�QDWLYH�VSHFLHV��EDVHG�RQ�WKHLU�GLVWULEXWLRQ�SDWWHUQV��&XUUHQWO\��
���DOJDO�VSHFLHV�DUH�FRQVLGHUHG�QRQ�QDWLYH�WR�1HZ�=HDODQG�����EURZQ�����UHGV�DQG����JUHHQ�DOJDH���ZLWK�
DERXW�KDOI�RI�WKHVH�EHLQJ�UHFRJQLVHG�DV�VXFK�LQ�WKH�ODVW�GHFDGH��6RPH�RI�WKHVH�LQWURGXFHG�VSHFLHV�KDYH�D�
UHVWULFWHG� GLVWULEXWLRQ� LQ�1HZ�=HDODQG�ZKLOH� RWKHUV� �H�J��� WKH�$VLDQ� NHOS�8QGDULD� SLQQDWL¿GD� �+DUYH\��
Suringar or Grateloupia turuturu�<DPDGD���DUH�ZLGHVSUHDG��3DUWLFXODUO\�FKDOOHQJLQJ�DUH�VSHFLHV�EHORQJ�WR�
Polysiphonia sensu lato or Ulva�VSS��WKDW�DUH�FRPPRQ�RQ�YHVVHOV��DQG�UHTXLUH�'1$�DQDO\VLV�IRU�SUHFLVH�
LGHQWL¿FDWLRQ��6RPH�H[DPSOHV�RI�SDVW�DQG�FXUUHQW�UHDVHDUFK�RQ�PDFURDOJDH�ZLOO�EH�SUHVHQWHG��
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A journey of discoveries: New Zealand Kallymeniacae

Roberta D’Archino

National Institute of Water and Atmospheric�5HVHDUFK�/WG��3ULYDWH�%DJ���������:HOOLQJWRQ�������1HZ�
Zealand (roberta.darchino@niwa.co.nz).

7KH�VHDZHHGV�RI�1HZ�=HDODQG�KDYH�DOZD\V�FKDOOHQJHG�WD[RQRPLVWV��3DUW�RI�WKH�SUREOHP�LV�WKDW�FRQFHSWV�
DQG�QDPHV�RI�DOJDH�IURP�RWKHU�SDUWV�RI� WKH�ZRUOG�KDYH�EHHQ�XVHG�� �$OVR�1HZ�=HDODQG�LQFOXGHV�GLYHUVH�
JHRJUDSKLF�UHJLRQV�IURP�WKH�VXEDQWDUFWLF�LVODQGV�WR�VXEWURSLFDO�ZDWHUV�� �2YHU�WKH�ODVW����\HDUV�ZH�KDYH�
UHDOLVHG�WKDW�WKH�.DOO\PHQLDFHDH�RI�1HZ�=HDODQG�DUH�PRUH�GLYHUVH�DQG�XQLTXH�WKDQ�ZH�HYHU�FRXOG�KDYH�
LPDJLQHG��1HZ�JHQHUD�KDYH�EHHQ�HVWDEOLVKHG��Psaromenia, Stauromenia, Judithia, Wendya, Blastophyllis 
and Zuccarelloa��WR�DFFRPPRGDWH�VSHFLHV�SUHYLRXVO\�DVVLJQHG�WR�RWKHU�JHQHUD�EXW�WKH�JUHDW�FKDOOHQJHV�DUH�
VWLOO�DKHDG��WKH�GHOLPLWDWLRQ�RI�WKH�JHQXV�Callophyllis DQG�WKH�LQFUHDVLQJ�QXPEHU�RI�QHZ�GLVFRYHULHV��7KH�
QXPEHU�RI�WD[D�LQFUHVHG�IURP����LQ���������JHQHUD��WR����LQ���������JHQHUD��EXW�LQFOXGLQJ�WKH�XQGHVFULEHG�
WD[D�FXUUHQWO\�ZH�KDYH�LGHQWL¿HG����VSHFLHV�����JHQHUD���6RPH�VSHFLHV�QDPHV�KDYH�EHHQ�XVHG�ODUJHO\�LQ�
WKH�SDVW�HJ��Callophyllis ornata�UDUHO\�FROOHFWHG�IURP�LWV�W\SH�ORFDOLW\���$XFNODQG�,V��EXW�WKLV�QDPH�KDV�EHHQ�
DSSOLHG�WR�QXPHURXV�VSHFLPHQV�ZLWK�ZLGH�UDQJLQJ�PRUSKRORJLHV��.DOO\PHQLDFHDH�DUH�QRWRULRXVO\�GLI¿FXOW�
WR�LGHQWLI\�DV�FULWLFDO�GLVWLQJXLVKLQJ�FKDUDFWHUV�IUHTXHQWO\�DUH�EDVHG�RQ�IHUWLOH�PDWHULDO�DW� WKH�ULJKW�VWDJH�
RI�PDWXULW\��2IWHQ�RXU�VDPSOHV�DUH�VWHULOH�RU�FRPH�IURP�UHPRWH�ORFDWLRQV��HJ��VXEDQWDUFWLF�LVODQGV��7KUHH�
.LQJV��GHHS�ZDWHU���ZKHUH�RQO\�RFFDVLRQDO�FROOHFWLRQV�KDYH�EHHQ�PDGH�DQG�IRU�VRPH�RI�WKHVH�XQGHVFULEHG�
WD[D�RQO\�IHZ�VSHFLPHQV�DUH�DYDLODEOH��5HFHQWO\�JUHDW�GLYHUVLW\�KDV�EHHQ�XQFRYHUHG�LQ�$XVWUDOLD��LQFUHDVLQJ�
WKH�QXPEHU�RI�.DOO\PHQLDFHDH�JHQHUD�WR�����DQG�ZKLOH�LW�ZDV�H[SHFWHG�WKHVH�WZR�FRXQWULHV�ZRXOG�VKDUH�
FRPPRQ�WD[D��LW�VHHPV�WKDW�1HZ�=HDODQG�KDV�YHU\�XQLTXH�.DOO\PHQLDFHDH��
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A multi-gene phylogeny to uncover species diversity in the planktonic diatom genus 
Chaetoceros Ehrenberg, 1844

Daniele De Luca, Diana Sarno, Wiebe HCF Kooistra

Integrative Marine Ecology Department, Stazione Zoologica Anton Dohrn,                                             
Villa Comunale, 80121, Napoli

7KH�JHQXV�Chaetoceros��(KUHQEHUJ��������LV�DUJXDEO\�WKH�PRVW�VSHFLHV�ULFK�DPRQJ�SODQNWRQLF�GLDWRPV��
ZLWK�PRUH� WKDQ� ���� WD[RQRPLFDOO\� DFFHSWHG� VSHFLHV� GLVWULEXWHG� LQ� XSZHOOLQJ� UHJLRQV� DQG� FRDVWDO� DUHDV�
DOO� RYHU� WKH� JOREH�� ,WV� VSHFLHV� DUH� UHFRJQL]HG� HDVLO\� EHFDXVH� WKH\� SRVVHVV� KROORZ� VSLQHV�� FDOOHG� setae. 
+RZHYHU��VSHFLHV�LGHQWL¿FDWLRQ�LV�OHVV�HDV\�VLQFH�PRUSKRORJ\�LV�YDULDEOH�DQG�DIIHFWHG�E\�FXOWXUH�FRQGLWLRQV�
DQG�HQYLURQPHQWDO�IDFWRUV��3UHYLRXV�DQDO\VHV�UHVXOWHG�LQ�WKH�FKDUDFWHUL]DWLRQ�RI�KXQGUHGV�RI�Chaetoceros 
VWUDLQV�E\�PHDQV�RI�PRUSKRORJLFDO��OLJKW��VFDQQLQJ�DQG�WUDQVPLVVLRQ�HOHFWURQ�PLFURVFRS\��DQG�JHQHWLF��'��
'��UHJLRQ�RI���6�U'1$����6�U'1$��GDWD��5HVXOWV�VKRZ�WKDW�VHYHUDO�WHUPLQDO�FODGHV��RSHUDWLRQDO�WD[RQRPLF�
XQLWV� RU� VSHFLHV�� DUH� VWLOO� XQNQRZQ� WR� VFLHQFH� DQG� WKDW�PDQ\�PRUSKRORJLFDOO\� GH¿QHG� VSHFLHV� DFWXDOO\�
FRQVLVW�RI�VSHFLHV�FRPSOH[HV��H�J��&��DI¿QLV, C. curvisetus, C. lorenzianus, C. socialis). Here we present a 
PXOWL�JHQH�SK\ORJHQ\�RI�Chaetoceros�XVLQJ�QXFOHDU����6�DQG���6�U'1$���FKORURSODVW��UEF/�DQG�SVE$��DQG�
PLWRFKRQGULDO��&2,��JHQHV�WR�DVVHVV�LI�WKH�VLJQDO�REWDLQHG�IURP�WKH�HYROXWLRQDU\�KLVWRU\�RI�RUJDQHOOH�JHQHV�
LV�FRQJUXHQW�ZLWK�WKH�QXFOHDU�RQHV��3UHOLPLQDU\�UHVXOWV�VKRZ�WKDW�WKH�SK\ORJHQLHV�DUH��LQGHHG��FRQJUXHQW��
6RPH�GLVFUHSDQFLHV�H[LVW�LQ�VSHFLHV�FRPSOH[HV��ZLWK�rbc/�EHLQJ�PRUH�HIIHFWLYH�LQ�GLVFULPLQDWLQJ�FORVHO\�
UHODWHG�VSHFLHV� WKDQ�psb$��$OVR�ERRWVWUDS�VXSSRUW� WR� LQWHUQDO�QRGHV�ZDV�KLJKHU�IRU�rbc/�WKDQ�IRU�psbA, 
SUREDEO\�EHFDXVH�RI�D�KLJKHU�VXEVWLWXWLRQ�UDWH�RI�WKH�IRUPHU�JHQH��7KH�&2,�WUHH�WRSRORJ\�GLIIHUHG�PDUNHGO\�
IURP�WKDW�RI�WKH�RWKHU�JHQH�WUHHV��PRVWO\�GXH�WR�WKH�KLJK�VXEVWLWXWLRQ�UDWH�RI�WKH�PDUNHU��7KH�ODWWHU�DVSHFW�
PDNHV�WKLV�JHQH�UHJLRQ�D�JRRG�PDUNHU�IRU�SRSXODWLRQ�OHYHO�LQIHUHQFHV�RU�EDUFRGLQJ�DSSURDFKHV�
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6XUYH\�RQ�GLQRÀDJHOODWH�F\VWV�LQ�UHFHQW�PDULQH�VHGLPHQWV�RI�WKH�SRUW�RI�7ULHVWH�
(Northern Adriatic Sea)

Elena Di Poi1, Alfred Beran1, Marina Cabrini1 

Istituto Nazionale di OceanRJUD¿D�H�GL�*HR¿VLFD�6SHULPHQWDOH���2*6��                                                    
via Auguste Piccard, 54 Trieste, Italy (edipoi@inogs.it) 

,Q�FRDVWDO�DQG�WHPSHUDWH�VKDOORZ�ZDWHUV��GLQRÀDJHOODWHV�FDQ�SURGXFH�EHQWKLF�UHVWLQJ�VWDJHV�WR�RYHUFRPH�
XQIDYRUDEOH�SHULRGV��DQG�JHUPLQDWH�LQ�WKH�ZDWHU�FROXPQ�RQFH�IDYRUDEOH�HQYLURQPHQWDO�FRQGLWLRQV�DUH�UH�
HVWDEOLVKHG��6WXGLHV�RQ�WKH�FRPSRVLWLRQ��DEXQGDQFH�DQG�GLVWULEXWLRQ�RI�F\VWV�LQ�VXUIDFH�VHGLPHQWV�RI�VHPL�
HQFORVHG�ED\V�VXFK�DV�SRUWV�FDQ�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�ERWK�WR�GHWHFW�SRWHQWLDO�KDUPIXO�DQG�QRQ�
LQGLJHQRXV�VSHFLHV�DQG�WR�IRUHVHH�GLQRÀDJHOODWH�G\QDPLFV� LQVLGH� WKH�SK\WRSODQNWRQ�FRPPXQLW\��7R�WKLV�
DLP��D�PRQLWRULQJ�SURJUDPPH�ZDV�FDUULHG�RXW�LQ�WKH�SRUW�RI�7ULHVWH�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�(XURSHDQ�
,3$�SURMHFW�%$/0$6��%DOODVW�:DWHU�0DQDJHPHQW�6\VWHP�IRU�$GULDWLF�6HD�3URWHFWLRQ���,Q�0D\������DQG�
0DUFK���������VLWHV��7V���������FKDUDFWHUL]HG�E\�PDULWLPH�WUDI¿F�DQG�DQWKURSLF�SUHVVXUHV�DQG�D�UHIHUHQFH�
VLWH��&���ORFDWHG�LQ�WKH�0DULQH�5HVHUYH�RI�0LUDPDUH��*XOI�RI�7ULHVWH��ZHUH�VDPSOHG��6XUIDFH�VHGLPHQWV�
ZHUH�FROOHFWHG�E\�PHDQV�RI� D�ER[�FRUHU� DQG� VDPSOHV�FRQVHTXHQWO\�SURFHVVHG��7KH� LGHQWL¿FDWLRQ�RI� WKH�
UHVWLQJ�VWDJHV�ZDV�EDVHG�RQ�WKH�VKDSH�DQG�PRUSKRORJ\�RI�F\VW�ERGLHV��0DWVXRND�DQG�)XNX\R��������XVLQJ�
WKH�LQYHUWHG�PLFURVFRSH�DW���[�REMHFWLYH��)XUWKHUPRUH�WR�YHULI\�WKH�WD[RQRPLF�LGHQWL¿FDWLRQ�VRPH�VHOHFWHG�
F\VWV�ZHUH�LVRODWHG�DQG�LQGXFHG�WR�JHUPLQDWH�
,Q� WKLV�VWXG\��D� WRWDO�RI����GLQRÀDJHOODWH� WD[D�ZHUH�UHFRJQL]HG��&\VW�DVVHPEODJH�UHVXOWHG�GRPLQDWHG�E\�
*RQ\DXODFDOHV� DQG� FDOFDUHRXV� 3HULGLQLDOHV�� PDLQO\� UHSUHVHQWHG� E\� WKH� SRWHQWLDOO\� WR[LF�/LQJXORGLQLXP�
polyedrum�DQG�E\�UHVWLQJ�F\VWV�RI�WKH�JHQXV�Alexandrium� LQ�WKH�VL]H�����P��,Q�0D\������F\VWV�YDULHG�
IURP�D�PLQLPXP�RI����WR�D�PD[LPXP�RI�����FHOOV�J-1�RI�GU\�ZHLJKW�GHWHFWHG�UHVSHFWLYHO\�DW�&��DQG�7V���
,Q�0DUFK�������F\VWV�UDQJHG�IURP����WR����FHOOV�J-1�RI�GU\�ZHLJKW�UHVSHFWLYHO\�DW�7V��DQG�7V���7KH�ODWWHU�
VLWH�7V��UHFRUGHG�WKH�KLJKHU�F\VW�GHSRVLWV�GHWHFWHG�LQ�WKH�SRUW��)URP�WKH�JHUPLQDWLRQ�H[SHULPHQWV�FDUULHG�
RXW�RQ�WKH�F\VWV�FROOHFWHG�GXULQJ�WKH�VHFRQG�VXUYH\��0DUFK��������D�QHZ�UHFRUG�IRU�WKH�QRUWKHUQ�$GULDWLF��
WKH� VSHFLHV�$OH[DQGULXP�PDUJDOH¿L� ZDV� GHYHORSHG�� 2WKHU� SRWHQWLDOO\� WR[LF�PRUSKRW\SHV� RI� WKH� JHQXV�
Alexandrium�LGHQWL¿HG�LQ�ERWK�FDPSDLJQV�ZHUH�DOUHDG\�UHQRZQHG�LQ�WKLV�DUHD��&RPSDUHG�WR�SUHYLRXV�IHZ�
VWXGLHV�FRQGXFWHG�LQ�WKH�*XOI�RI�7ULHVWH��WKH�QXPEHU�RI�WD[D�DQG�WKH�PRVW�UHSUHVHQWDWLYH�PRUSKRW\SHV�ZHUH�
FRPSDUDEOH�WR�SDVW�VWXGLHV�ZKHUHDV�DEXQGDQFHV�ZHUH�PXFK�ORZHU�WKDQ�SDVW�PRQLWRULQJ��2XU�UHVXOWV�UHPDUN�
WKH� LPSRUWDQFH� RI� WKHVH� VWDJHV� RI� GLQRÀDJHOODWH� OLIH� F\FOH�� DQG� WKH� QHFHVVLW\� WR� LQWHQVLI\� LQYHVWLJDWLRQ�
HVSHFLDOO\�LQ�DUHDV�DW�KLJK�ULVN�VXFK�DV�SRUWV�

0DWVXRND�.��DQG�)XNX\R�<�������7HFKQLFDO�JXLGH�IRU�PRGHUQ�GLQRÀDJHOODWH�F\VW�VWXG\��:(673$&�+$%�:(673$&�,2&�����SS�
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The potential role of phytoplankton in traps of carnivorous bladderworts (Utricularia, 
Lentibulariaceae)

Neil Thomas William Ellwood1,2, Roberta Congestri2 and Simona Ceschin1

1 Department of Science, University of Rome ‘Roma Tre’, Viale G. Marconi 446, 00146 Roma, Italy 
2 Department of Biology University of Rome ‘Tor Vergata’, Via Cracovia 1, 00133 Rome, Italy

&DUQLYRURXV�DTXDWLF�SODQWV�RI�WKH�JHQXV�Utricularia �/HQWLEXODULDFHDH��DUH�ZHOO�NQRZQ�WR�FDSWXUH�VPDOO�
DTXDWLF�LQYHUWHEUDWHV��XVLQJ�VWUXFWXUHV�FDOOHG�EODGGHUV��%XW�LQIRUPDWLRQ�LV�FRPLQJ�WR�WKH�IRUH�VXJJHVWLQJ�WKDW 
Utricularia FRXOG�EH�UH�FODVVL¿HG�DV�DQ�RPQLYRUH�DV�SK\WRSODQNWRQ�VSHFLHV�FDQ�PDNH�XS�D�PDMRU�SURSRUWLRQ�
RI�EODGGHU�FRQWHQWV��,W�LV�QRW�IXOO\�XQGHUVWRRG�LI�SK\WRSODQNWRQ�FHOOV�DUH�SUH\HG�XSRQ�RU�LI�WKH\�DUH�WDNHQ�LQ�
PHUHO\�DV�D�FRQVHTXHQFH�ZKHQ�LQYHUWHEUDWH�SUH\�WULJJHUV�WKH�EODGGHU��3DVW�VWXGLHV�KDYH�LQGLFDWHG�WKDW�ERWK�
VFHQDULRV�FRXOG�EH�SRVVLEOH��6RPH�VWXGLHV�QRZ�DOVR�VXJJHVW� WKDW�D�PXWXDO�V\PELRWLF� UHODWLRQVKLS�H[LVWV�
between Utricularia DQG�WKH�FRPPXQLW\�LQ�WKH�ZLWKLQ�WKH�EODGGHUV��7KH�SUHVHQW�VWXG\�LV� WR�GHWHUPLQH�D�
SRWHQWLDO�UROH�IRU�SK\WRSODQNWRQ�LQ�QXWULHQW�VXSSO\�WR Utricularia. 

7KH� LGHQWL¿FDWLRQ�DQG�TXDQWL¿FDWLRQ�SK\WRSODQNWRQ�VSHFLHV�ZDV�FDUULHG�RXW�RQ� WKH�FRQWHQWV�RI�EODGGHUV�
VDPSOHG�IURP�WKH�FDUQLYRURXV�EODGGHUZRUW Utricularia australis.  6DPSOHV�RI�WKUHH�IXOO Utricularia ¿ODPHQWV�
ZHUH�WDNHQ�IURP����FHQWUDO�,WDOLDQ�VLWHV�DQG�WKH�FRQWHQWV�RI����RU����UDQGRPO\�FKRVHQ�EODGGHUV�ZHUH�REVHUYHG��
7KHVH� GDWD�ZHUH� FRPSDUHG� WR� WKH� H[WHUQDO� SK\WRSODQNWRQ� FRPPXQLW\� DQG�ZDWHU� FKHPLFR�SK\VLFDO� DQG�
QXWULHQW�YDULDEOHV��(YHU\�EODGGHU�ZDV�VKRZQ�WR�FRQWDLQ�VRPH�SK\WRSODQNWRQ�FHOOV��ZLWK�¿QGLQJV�VKRZLQJ�
VSHFLHV�VSUHDG�DFURVV���GLYLVLRQV��&KORURSK\WD��%DFLOODULRSK\WD��3\UURSK\WD��(XJOHQRSK\WD��&U\SWRSK\WD��
&\DQRSK\WD���6LJQL¿FDQW�UHODWLRQVKLSV�RI�SK\WRSODQNWRQ�VSHFLHV�DVVHPEODJHV�ZLWKLQ�WKH�EODGGHUV�DQG�WKRVH�
LQ� WKH�DPELHQW�ZDWHU�ZHUH�IRXQG��$OVR� LQ� WKH�PDMRULW\�RI�EODGGHUV� WKHUH�ZHUH�D�KLJK�SURSRUWLRQ�RI� OLYH�
FRPSDUHG�WR�GHDG�FHOOV��0DQ\�EODGGHUV�KDG�SK\WRSODQNWRQ�RQO\�FRPPXQLWLHV��,W�ZDV�QRW�SRVVLEOH�WR�VD\�IRU�
FHUWDLQ�LI�SK\WRSODQNWRQ�ZDV�SUH\HG�XSRQ�RU�QRW��RU�LI�WKHUH�ZDV�D�PXWXDOLVWLF�V\PELRWLF�UHODWLRQVKLS��EXW�
WKH�SUHVHQFH�RI�PDQ\�OLYLQJ�FHOOV�FRXOG�VXJJHVWV�WKH�ODWWHU�RSWLRQ�LV�SRVVLEOH��7KH�¿QGLQJV�KHUH�LPSO\�WKDW�
WKH�EODGGHU�SK\WRSODQNWRQ�FRPPXQLW\�LV�D�FRQVHTXHQFH�RI�WKH�DPELHQW�FRPPXQLW\�JLYHQ�WKH�UHODWLRQVKLSV�
EHWZHHQ�WKHP��7KH�SUHVHQFH�RI�SK\WRSODQNWRQ�RQO\�FRQWHQWV�LQ�PDQ\�EODGGHUV�LPSOLHV�SRVVLEOH�DXWRPDWLF��
UDWKHU�WKDQ�SUH\�WULJJHUHG�EODGGHU�IXQFWLRQLQJ��
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Gene expression changes in diatoms in response to external stimuli

Maria Immacolata Ferrante1, Alberto Amato1, Gianluca Dell’Aquila1, Maurizio Ribera d’Alcalà1, 
Remo Sanges1, Daniele Iudicone1

1Stazione Zoologica Anton Dohrn, Villa Comunale, 80121, Napoli (mariella.ferrante@szn.it) 

6LJQDO�WUDQVGXFWLRQ�PHFKDQLVPV�DUH�VWLOO�SRRUO\�GH¿QHG�LQ�PDULQH�SK\WRSODQNWRQ��LQFOXGLQJ�GLDWRPV��<HW��
XQGHUVWDQGLQJ�KRZ�FHOOV�VHQVH�DQG�LQWHJUDWH�HQYLURQPHQWDO�VLJQDOV�LV�IXQGDPHQWDO�WR�H[SODLQ�SRSXODWLRQ�
G\QDPLFV��FRPPXQLW\�LQWHUDFWLRQV�DQG�HFRV\VWHP�IXQFWLRQLQJ���:H�XVH�VHYHUDO�DSSURDFKHV��PRVWO\�EDVHG�
RQ�WUDQVFULSWRPLFV�DQG�ORVV�RI�IXQFWLRQ�VWUDWHJLHV��WR�VWXG\�PROHFXODU�FKDQJHV�RFFXUULQJ�LQ�GLDWRP�FHOOV�
XSRQ�UHFHSWLRQ�RI�H[WHUQDO�VWLPXOL��VXFK�DV�FKDQJHV�LQ�WXUEXOHQFH��RU�FKHPLFDO�FXHV�SURGXFHG�GXULQJ�VH[XDO�
reproduction or grazing, using dedicated, custom-made instrumentation. 
,� ZLOO� SUHVHQW� GDWD� RQ� GLDWRP� UHVSRQVHV� WR� WXUEXOHQFH�� ,W� LV� NQRZQ� WKDW� GLDWRPV� WKULYH� LQ� WXUEXOHQW�
HQYLURQPHQWV��KRZHYHU��GHVSLWH�VHYHUDO�H[SHULPHQWDO�DQG�QXPHULFDO�VWXGLHV��LI�DQG�KRZ�GLDWRPV�PD\�SUR¿W�
IURP�WXUEXOHQFH�LV�VWLOO�DQ�RSHQ�TXHVWLRQ��2QH�RI�WKH�OHDGLQJ�DUJXPHQWV�LV�WKDW�WXUEXOHQFH�IDYRXUV�QXWULHQW�
XSWDNH��7R�VWXG\�WKLV�SURFHVV��ZH�GHVLJQHG�DQG�EXLOW�WKH�785%2*(1��D�SURWRW\SLF�LQVWUXPHQW�WKDW�FDQ�
JHQHUDWH�QDWXUDO� OHYHOV�RI�PLFURVFDOH� WXUEXOHQFH��:H� WHVWHG�VHYHUDO�GLDWRP�VSHFLHV�XVLQJ�785%2*(1��
DQG�GHPRQVWUDWHG�WKDW�GLDWRPV�DFWLYHO\�UHVSRQG�WR�WXUEXOHQFH�LQ�QRQ�OLPLWLQJ�QXWULHQW�FRQGLWLRQV�E\�WXQLQJ�
WKHLU�FKDLQ�OHQJWK��'LIIHUHQWLDO�H[SUHVVLRQ�DQDO\VHV�ZHUH�FRQGXFWHG�WR�VWXG\�WKH�WUDQVFULSWLRQDO�UHVSRQVH�
RI�Chaetoceros decipiens�WR�WXUEXOHQFH��RQH�RI�WKH�VSHFLHV�GLVSOD\LQJ�REYLRXV�PRUSKRORJLFDO�FKDQJHV��C. 
decipiens�UHVSRQGHG�WR�WXUEXOHQFH�E\�DFWLYDWLQJ�HQHUJ\�VWRUDJH�SDWKZD\V�OLNH�IDWW\�DFLG�ELRV\QWKHVLV��,Q�
DGGLWLRQ��LQ�H[SHULPHQWV�ODVWLQJ����GD\V��ZH�REVHUYHG�WKDW�LQ�WXUEXOHQFH�C. decipiens�FRQWLQXHG�WR�WDNH�XS�
SKRVSKRUXV�DQG�FDUERQ�HYHQ�ZKHQ�VLOLFRQ�ZDV�GHSOHWHG��7KHVH�¿QGLQJV� LQGLFDWH� WKDW� WXUEXOHQFH�DIIHFWV�
GLDWRPV�LQ�D�PRUH�VRSKLVWLFDWHG�IDVKLRQ�WKDQ�ZKDW�ZDV�DFFHSWHG�VR�IDU�
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A putative phytochelatin is involved in Cr(VI) tolerance in strict relation with sulphur me-
tabolism in Scenedesmus acutus (Chlorophyceae)

Michele Ferrari1,2, Radiana Cozza1, Matteo Marieschi2, Anna Torelli2

1Dipartimento di Biologia, Ecologia e Scienze della Terra, Università della Calabria, 87036 Rende (CS), 
2Dipartimento di Scienze Chimiche, della Vita e della Sostenibilità Ambientale,                                        

Università degli Studi di Parma, 43124 Parma, (anna.torelli@unipr.it) 

0HWDO�FRQWDPLQDWLRQ� LV�D�VHULRXV�HQYLURQPHQWDO�SUREOHP�WKDW�DIIHFWV� OLIH� IRUPV�DQG�FKDQJHV� WKH�QDWXUDO�
PLFURELRWD�RI�DTXDWLF�HFRV\VWHPV�

&KURPLXP��&U��LV�RQH�RI�VHYHUDO�KHDY\�PHWDOV��+0��WKDW�FDXVHV�VHULRXV�HQYLURQPHQWDO�FRQWDPLQDWLRQ�LQ�
VRLO�� VHGLPHQWV�� DQG�JURXQGZDWHU��&U�FDQ�H[LVW� LQ� WKH�HQYLURQPHQW�DV�&U�,,,��RU�&U�9,��DQG�SDUWLFXODUO\�
&U�9,��IRUP�LV�H[WUHPHO\�WR[LF��PXWDJHQLF��DQG�FDUFLQRJHQLF��

0LFURDOJDH� UHVLVWDQFH� DQG�RU� GHWR[L¿FDWLRQ� WR� KHDY\� PHWDOV� PD\� RFFXU� WKURXJK� VHYHUDO� PHFKDQLVPV��
ELQGLQJ� WR� WKH� FHOO� ZDOO�� ORZ� SODVPD� PHPEUDQH� SHUPHDELOLW\�� DFWLYH� H[WUXVLRQ�� ELRWUDQVIRUPDWLRQ��
FRPSDUWPHQWDOL]DWLRQ�RI�+0�LQWR�YDFXROHV�DQG�RWKHU�LQWUDFHOOXODU�RUJDQHOOHV��FRPSOH[DWLRQ�ZLWK�FKHODWLQJ�
DJHQWV��VXFK�DV�QRQ�SURWHLQDFHRXV�FRPSRXQGV��DV�PDODWH��FLWUDWH��DQG�SRO\SKRVSKDWHV��RU�PHWDO�ELQGLQJ�
SURWHLQV��VXFK�DV�PHWDOORWKLRQHLQV�DQG�SK\WRFKHODWLQV�� �3K\WRFKHODWLQV��3&V��DUH�KHDY\�PHWDOV�FKHODWLQJ�
F\VWHLQH�ULFK�SRO\SHSWLGHV�ZLWK�WKH�JHQHUDO�VWUXFWXUH��Ȗ�*OX�&\V�n�*O\��3K\WRFKHODWLQV�DUH�SURGXFHG�E\�WKH�
HQ]\PH�3K\WRFKHODWLQ�6\QWKDVH��3&�V\QWKDVH��ZKLFK�XVHV�JOXWDWKLRQH��*6+��DV�LWV�VXEVWUDWH��,W�LV�QRZ�ZHOO�
HVWDEOLVKHG�WKDW�JOXWDWKLRQH��*6+��DQG�3&V�DUH�D�FHQWUDO�FRPSRQHQW�RI�WKH�SODQW�GHIHQFH�V\VWHP�DJDLQVW�
YDULRXV�IRUPV�RI�VWUHVVHV��

6HYHUDO�SK\VLRORJLFDO�VWXGLHV�LQ�SODQWV��LQGLFDWHG�WKH�UROH�RI�3&V�LQ�WKH�KRPHRVWDVLV�DQG�GHWR[L¿FDWLRQ�RI�
WR[LF�PHWDOV�LQFOXGLQJ�&U��+RZHYHU��V\QWKHVLV�RI�3&V�KDV�UHFHLYHG�OLWWOH�DWWHQWLRQ�LQ�DOJDO�FHOOV�DQG�QR�GDWD�
UHJDUGLQJ�&U�LQGXFHG�3&V�V\QWKHVLV�LQ�PLFURDOJDH�H[LVW��

,Q�WKLV�ZRUN��ZH�UHSRUWHG�WKH�¿UVW�HYLGHQFH�RI�D�3&V�V\QWKDVH�JHQH�IURP�WKH�PLFURDOJD�Scenedesmus acutus. 
8VLQJ�GHJHQHUDWH�SULPHUV��ZH�DPSOL¿HG�D�SDUWLDO�F'1$�IUDJPHQW�RI�QHDUO\������ES��SaPCS���7KH�GHGXFHG�
SURWHLQ�VKRZV�D�KLJK�LGHQWLW\�KRPRORJ\�����������ZLWK�RWKHU�3&V�V\QWKDVH�RI�DOJDH�DQG�SODQWV�

,Q�RUGHU�WR�GH¿QH�LWV�UROH�LQ�&U�GHWR[L¿FDWLRQ��ZH�DQDO\VHG�E\�57��3&5��WKH�OHYHO�RI�SaPCS transcription in 
WZR�VWUDLQV�RI�S. acutus�ZLWK�GLIIHUHQW�FKURPLXP�VHQVLWLYLW\��&U�WROHUDQW�VWUDLQ�YV�ZLOG�W\SH��DIWHU���K�FXOWXUH�
LQ�VWDQGDUG�DQG�LQ�&U�VXSSOHPHQWHG�PHGLXP���PJ�O�&U��9,����6LQFH�WKH�SDWKZD\�RI�&U��9,��WUDQVORFDWLRQ�LV�
DQ�DFWLYH�PHFKDQLVP�LQYROYLQJ�WUDQVSRUWHU�RI�HVVHQWLDO�QXWULHQWV�VXFK�DV�SKRVSKDWH�DQG�VXOSKDWH��ZH�DOVR�
HYDOXDWHG�WKH�UROH�RI�3&V�V\QWKDVH�LQ�WKH�WZR�GLIIHUHQW�S. acutus VWUDLQV�DIWHU�VXOSKXU�VWDUYDWLRQ��

2XU� SUHOLPLQDU\� GDWD� LQGLFDWH� WKDW� LQ� WKH� &U�WROHUDQW� VWUDLQ� SaPCS� WUDVFULSWLRQ� LV� LQGXFHG� IROORZLQJ�
&U�9,��WUHDWPHQW�ERWK�LQ�6�VXI¿FLHQW�DQG�LQ�6�UHSOHWH�FRQGLWLRQ�ZKHUHDV�LQ�WKH�ZLOG�W\SH�WKH�LQGXFWLRQ�LV�
VLJQL¿FDQWO\�HQKDQFHG�E\�VXOSKXU�VWDUYDWLRQ���7KHVH�REVHUYDWLRQV�LQGLFDWH�WKDW�LQ�S. acutus�3&�V\QWKDVH�LV�
QRW�RQO\�LQYROYHG�LQ�&U�GHWR[L¿FDWLRQ��EXW�FDQ�DOVR�SOD\�D�UROH�LQ�WKH�EDODQFH�WKH�LQWUDFHOOXODU�VXOSKXU�
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Monitoring the cyanobacteria species biodiversity and growth during the maturation of 
Euganean Thermal Muds

Gris B. 1, Caldara F. 2, Treu L. 3, Zampieri R.1, La Rocca N.1 

1Dipartimento di Biologia, Università degli Studi di Padova, via U. Bassi 58/b, 35131, Padova 
(barbara.gris@phd.unipd.it)

2&HQWUR�6WXGL�7HUPDOL�3LHWUR�G¶$EDQR��/DUJR�0DUFRQL�����������$EDQR�7HUPH�
3'LSDUWLPHQWR�GL�,QJHJQHULD�$PELHQWDOH��7HFKQLFDO�8QLYHUVLW\�RI�'HQPDUN�

0LOM¡YHM������.JV���/\QJE\��'HQPDUN�

7KH�(XJDQHDQ�7KHUPDO�'LVWULFW�LV�WKH�ROGHVW�DQG�ODUJHVW�WKHUPDO�FHQWHU�LQ�(XURSH�DQG�UHSUHVHQWV�D�UHIHUHQFH�
LQ� PXG�EDVHG� WKHUPDO� WUHDWPHQWV�� 7KH�PDWXUH� PXG� LV� WKH� UHVXOW� RI� WUDGLWLRQDO� PHWKRGV�� KDQGHG� GRZQ�
RYHU�WKH�FHQWXULHV�XS�WR�RXU�GD\V��'XULQJ�WKH�PXG�PDWXUDWLRQ�SURFHVV��ZH�FDQ�REVHUYH�WKH�IRUPDWLRQ�RI�D�
ELR¿OP��PDLQO\�FRQVLVWLQJ�RI�F\DQREDFWHULD��7KH\�DUH�VXJJHVWHG�WR�SURGXFH�DFWLYH�PROHFXOHV�FRQIHUULQJ�WKH�
WKHUDSHXWLF�SURSHUWLHV�RI�WKH�PXG��$PRQJ�WKHP��Phormidium�(76�����DQ�HQGHPLF�VSHFLHV�¿UVWO\�LVRODWHG�
IURP� WKH� (XJDQHDQ� 'LVWULFW�� LV� ZHOO� NQRZQ� IRU� WKH� SURGXFWLRQ� RI� JDODFWRV\OGLDF\OJO\FHUROV� ZLWK� DQWL�
LQÀDPPDWRU\�HIIHFWV��%UXQR�HW�DO��������GRL����������M�HMSKDU��������������� OHDGLQJ�WR�WKH�DFKLHYHPHQW�
RI� WKH�(XURSHDQ�3DWHQW�RQ� WKH�DFWLYH�SULQFLSOHV�RI� WKH�(XJDQHDQ�7KHUPDO�0XGV� LQ������ �(3����������
5HFHQWO\�� DQRWKHU�HQGHPLF� VSHFLHV��Cyanobacterium aponinum�(76�����KDV�EHHQ�VWXGLHG� IRU� LWV� DELOLW\�
WR�SURGXFH�SRO\VDFFKDULGHV�ZLWK�LPPXQRVWLPXODWLQJ�HIIHFWV��*XGPXQGVGRWWLU�HW�DO��������GRL����������M�
LPOHW��������������*ULV�HW�DO��������GRL� ��������V�������������������A raw protocol, called “Disciplinare 
SHU�OD�7XWHOD�GHO�0DUFKLR�&ROOHWWLYR�GL�2ULJLQH�GHO�)DQJR�GHO�%DFLQR�7HUPDOH�(XJDQHR´�KDV�EHHQ�ZULWWHQ�
WR�IRUPDOL]H�WKH�WUDGLWLRQDO�PHWKRGV��7KHUHIRUH��WKH�VFLHQWL¿F�EDVHV�DQG�D�GHHS�NQRZOHGJH�RI�DOO�HOHPHQWV�
LQÀXHQFLQJ�WKH�PDWXUH�PXG�IRUPDWLRQ�DUH�VWLOO�PLVVLQJ��
,Q�WKH�¿UVW�SDUW�RI�WKLV�VWXG\��WKH�PDWXUDWLRQ�SURFHVV�RI���WKHUPDO�63$V�KDV�EHHQ�PRQLWRUHG�HYHU\����GD\V�
IRU���PRQWKV�� IROORZLQJ� WKH� F\DQREDFWHULD�SRSXODWLRQ�JURZWK�DQG�FRPSRVLWLRQ�DV� IXQFWLRQ�RI� WLPH�DQG�
HQYLURQPHQWDO�SDUDPHWHUV��,Q�WKH�VHFRQG�SDUW��WKH�SUHVHQFH�DQG�WKH�WRWDO�DPRXQW�RI�WKH�3DWHQW�WDUJHW�VSHFLHV��
Phormidium�(76�����LQ�PDWXUH�PXGV�RI����GLIIHUHQW�WKHUPDO�63$��KDV�EHHQ�LQYHVWLJDWHG�DV�DQ�LQGLFDWRU�RI�
WKH�FRUUHFW�PDWXUDWLRQ�SURFHVV��
5HVXOWV�VKRZHG�WKDW��GXULQJ�PDWXUDWLRQ��WKH�PDLQWHQDQFH�RI�WHPSHUDWXUH�LQ�D�SURSHU�FRQVWDQW�UDQJH�LV�RQH�
RI�WKH�FUXFLDO�DVSHFWV�WR�FRQVLGHU�WR�KDYH�D�SURSHU�¿QDO�PDWXUH�PXG��7KH�REVHUYDWLRQV�DQG�WKH�DQDO\VLV�RI�
PDWXUH�PXGV�RI�GLIIHUHQW�63$V�UHYHDOHG�WKDW�WKH�WHPSHUDWXUH�LQÀXHQFHV�ERWK�WKH�¿QDO�FRQFHQWUDWLRQ�DQG�WKH�
F\DQREDFWHULD�SRSXODWLRQ�FRPSRVLWLRQ��7KH�WDUJHW�VSHFLHV�Phormidium�(76����ZDV�SUHVHQW�LQ�DOPRVW�DOO�
WKH�PRQLWRUHG�63$V��DQG�UHSUHVHQWHG�DOZD\V�DW�OHDVW�WKH�����RI�WKH�WRWDO�F\DQREDFWHULD�SRSXODWLRQ�
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Ten years of research on Ostreopsis cf. ovata (Dinophyceae) in the Gulf of Trieste: an 
interdisciplinary approach

Giorgio Honsell1, Patrizia Ciminiello2, Carmen Dell’Aversano2, Marco Pelin3, Antonella Penna4, 
Silvio Sosa3, Aurelia Tubaro3

1Dipartimento di Scienze AgroAlimentari, Ambientali e Animali, Università degli Studi di Udine     
(giorgio.honsell@uniud.it) 

2Dipartimento di Farmacia, Università degli Studi di Napoli Federico II
3Dipartimento di Scienze della Vita, Università di Trieste, Trieste

4Dipartimento di Scienze Biomolecolari, Università degli Studi di Urbino

6LQFH�����V��EHQWKLF�EORRPV�RI�WKH�KDUPIXO�GLQRÀDJHOODWH�Ostreopsis�FI��ovata�KDYH�EHHQ�RFFXUULQJ�ZLWK�
LQFUHDVLQJ�IUHTXHQF\�DQG�H[WHQVLRQ�DORQJ�WKH�0HGLWHUUDQHDQ�FRDVWV��&RQFRPLWDQWO\�WR�WKHVH�HYHQWV��HSLVRGHV�
RI�KXPDQ�DGYHUVH�HIIHFWV�DVVRFLDWHG�PDLQO\�ZLWK�FXWDQHRXV�DQG�LQKDODWLRQDO�H[SRVXUH�WR�PDULQH�DHURVRO�
DQG�RU�VHDZDWHU�KDYH�EHHQ�UHFRUGHG��$OWKRXJK�KLJK�DPRXQWV�RI�Ostreopsis�WR[LQV�KDYH�EHHQ�GHWHFWHG�LQ�
HGLEOH�PDULQH�RUJDQLVPV��QR�KXPDQ�FDVHV�RI�VHDIRRG�SRLVRQLQJ�DVFULEHG�WR�WKHVH�FRPSRXQGV�KDYH�EHHQ�
GRFXPHQWHG��VR�IDU��0HGLWHUUDQHDQ�VWUDLQV�RI�Ostreopsis�FI��ovata�KDYH�EHHQ�IRXQG�WR�SURGXFH�SDO\WR[LQ�
�3/7;��DQDORJXHV��ZLWK�RYDWR[LQ�D��297;�D��DV�WKH�PDMRU�WR[LQ��LQ�DGGLWLRQ�WR�RWKHU�RYDWR[LQV�DQG�ORZ�
DPRXQWV�RI�LVREDULF�SDO\WR[LQ��

,Q�WKH�*XOI�RI�7ULHVWH��Ostreopsis�FI��ovata�ZDV�¿UVW�UHFRUGHG�LQ�������EXW�WKH�UHDO�EHJLQQLQJ�RI�DQ�H[WHQVLYH�
UHVHDUFK�RQ�WKLV�RUJDQLVP�GDWHV�EDFN�WR������ZKHQ�D�EORRP�RFFXUUHG�QHDU�WKH�VPDOO�EHDFK�RI�&DQRYHOOD�
GH¶�=RSSROL��7ULHVWH���7KLV�LPSURYHG�WKH�FROODERUDWLRQ�ZLWKLQ�D�UHVHDUFK�WHDP�RI�ELRORJLVWV��FKHPLVWV�DQG�
WR[LFRORJLVWV�IRU�DQ�LQWHUGLVFLSOLQDU\�VWXG\�SURYLGLQJ�QHZ�LQVLJKWV�RQ�GLIIHUHQW�IHDWXUHV�RI�WKLV�RUJDQLVP��
IURP� WD[RQRP\� WR�FHOO�XOWUDVWUXFWXUH��JHQHWLF�DQG�PROHFXODU�FKDUDFWHUL]DWLRQ�� WR[LQ�SUR¿OH�� LQWUDFHOOXODU�
ORFDOL]DWLRQ� RI� WR[LQV� DQG� RWKHU�PHWDEROLWHV� E\� LPPXQRFKHPLVWU\� DQG�RU�5DPDQ� VSHFWURVFRS\��$� VKRUW�
UHYLHZ�RI�WKH�UHVXOWV�REWDLQHG�LV�JLYHQ�DQG�IXWXUH�SHUVSHFWLYHV�RI�UHVHDUFK�DUH�GLVFXVVHG�
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Physiological adaptation within the Chaetoceraceae to the ecological challenges in the 
northern Adriatic 

N. Kuzat1, D. Maric Pfannkuchen1, M. Smodlaka1, A. Baricevic1, Emina Pustijanac2, 
B. Gasparovic3, T. Novak3, I. Ivancic1, M. Pfannkuchen1

1Center for marine UHVHDUFK��5XÿHU�%RãNRYLü�,QVWLWXWH��*��3DOLDJD����5RYLQM��&URDWLD���QNX]DW#LUE�KU�
�-XUDM�'REULOD�8QLYHUVLW\�RI�3XOD��=DJUHEDþND�����3XOD��&URDWLD

��5XÿHU�%RãNRYLü�,Qstitute, Division for Marine and Environmental Research��%LMHQLþND�����=DJUHE��
Croatia

7KH�QRUWKHUQ�$GULDWLF� LV� D� VXLWDEOH� HFRV\VWHP� IRU�REVHUYLQJ�SK\WRSODQNWRQ�XQGHU� D�YDULHW\�RI� GLIIHUHQW�
HFRORJLFDO�FRQGLWLRQV��7KLV�VKDOORZ�EDVLQ�LV�FKDUDFWHUL]HG�E\�D�PXOWLWXGH�RI�VWHHS�DQG�TXLFNO\�FKDQJLQJ�
JUDGLHQWV��H�J��QXWULHQWV���ERWK�WHPSRUDO�DQG�VSDWLDO��7KH�FXUUHQW�V\VWHPV�DQG�WKH�PDMRU�IUHVKZDWHU�LQSXW�
�5LYHU� 3R�� JHQHUDWH� VWURQJ� JUDGLHQWV� LQ� QXWULHQW� FRQFHQWUDWLRQV� ZLWK� DQ� H[SUHVVHG� 1�3� LPEDODQFH� DQG�
VXVWDLQHG�SKRVSKDWH�OLPLWDWLRQ��7KH�JHQXV�&KDWRFHURV�LV�DPRQJ�WKH�PRVW�GLYHUVH�DQG�VSHFLHV�ULFK�GLDWRPV�
RIWHQ� GRPLQDWLQJ� WKH� SK\WRSODQNWRQ� FRPPXQLW\� LQ� WKH�$GULDWLF� 6HD��7KHUH� LV� D� ELJ� QXPEHU� RI� VSHFLHV�
EHORQJLQJ�WR�WKLV�JHQXV�ZLWK�GLIIHUHQW�SK\VLRORJ\��VHDVRQDOLW\�DQG�HFRORJ\�

:H� DQDO\]HG� VSHFLHV� IURP� WKH� JHQXV� Chaetoceros,� ZLWK� D� VSHFLDO� IRFXV� RQ� WKHLU� PHWDEROLF� UHDFWLRQ�
WRZDUGV�SKRVSKDWH�OLPLWDWLRQ��+HUH�ZH�UHSRUW�GDWD�RQ�VSHFLHV�VSHFL¿F�JURZWK�UDWHV�XQGHU�GLIIHUHQW�QXWULHQW�
UHJLPHV�� SKRVSKDWH� XSWDNH� UDWHV�� DONDOLQH� SKRVSKDWDVH� DFWLYLW\�� ORFDOL]DWLRQ� DQG� DFWLYDWLRQ� SDWWHUQV� DQG�
FKDUDFWHULVWLFV�RI�DONDOLQH�SKRVSKDWDVH�DFWLYLW\��2XU�UHVXOWV�GHPRQVWUDWH�D�KLJK�LQWHUVSHFL¿F�YDULDWLRQ�LQ�
PHWDEROLF� UHVSRQVHV� WR�SKRVSKDWH� OLPLWDWLRQ� LQ� V\PSDWULF�FRQJHQHULF� VSHFLHV��(FRORJLFDO�FKDUDFWHULVWLFV�
DQG�KHQFH�VLJQL¿FDQFH�DQG�IXQFWLRQ�DSSHDUV�KHQFH�WR�EH�GH¿QHG�RQ�WKH�VSHFLHV�OHYHO�DQG�DSSHDUV�IDU�IURP�
KRPRJHQHRXV�ZLWKLQ�JHQHUD��7KLV�UHVXOWV�LQ�D�KLJKO\�VWUXFWXUHG�SODQNWRQLF�HFRV\VWHP�WKDW�DOORZV�IRU�D�KLJK�
OHYHO�RI�V\PSDWULF�FRQJHQHULF�VSHFLHV�GLYHUVLW\�
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Citizens and scientists work together to monitor marine alien macrophytes 

Anna Maria Mannino1, Paolo Balistreri2, Alan Deidun3 

1Department of Biological, Chemical and Pharmaceutical Sciences and Technologies, Section 
RI�%RWDQ\�DQG�3ODQW�(FRORJ\��8QLYHUVLW\�RI�3DOHUPR��9LD�$UFKLUD¿�����������3DOHUPR�                                

(annamaria.mannino@unipa.it)
2 Vicolo Giotto 6, 91023 Favignana

3 Department of Geosciences, University of Malta, Msida, Malta

7KH�VSUHDG�RI�DOLHQ�VSHFLHV�LV�DQ�RQJRLQJ�SKHQRPHQRQ�ZKLFK�LV�ZLGHO\�UHFRJQL]HG�DV�D�PDMRU�WKUHDW�WR�
ELRGLYHUVLW\�DW�GLIIHUHQW� OHYHOV��7KH�0HGLWHUUDQHDQ�6HD� LV�DQ� LPSRUWDQW�KRWVSRW� IRU�PDULQH�DOLHQ�VSHFLHV�
�FD��������VXFK�VSHFLHV�UHFRUGHG�WR�GDWH���7KH�FUHDWLRQ�RI�HDUO\�ZDUQLQJ�V\VWHPV�LV�FUXFLDO�IRU�UHGXFLQJ�
WKH� ULVN�RI� LQYDVLYH� VSHFLHV� LQWURGXFWLRQ��6LQFH� LQWHQVLYH� VFLHQWL¿F�PRQLWRULQJ�SURJUDPV� FRXOG�EH�YHU\�
H[SHQVLYH��HQJDJLQJ�FLWL]HQV��H�J��WRXULVWV��¿VKHUPHQ��GLYHUV��WKURXJK�FLWL]HQ�VFLHQFH�FRXOG�EH�D�XVHIXO�WRRO�
IRU�SURYLGLQJ�LQIRUPDWLRQ�DQG�VFLHQWL¿F�GDWD�RQ�WKH�RFFXUUHQFH�DQG�VSUHDG�RI�PDULQH�DOLHQ�VSHFLHV��&LWL]HQ�
VFLHQFH�LV�KDYLQJ�DQ�LQFUHDVLQJ�VXFFHVV�ZRUOGZLGH��7KH�LQFUHDVH�LQ�WKH�QXPEHU�RI�FLWL]HQ�VFLHQFH�SURMHFWV�
LV�SRVVLEO\�GXH�WR�WKH�ZLGH�DYDLODELOLW\�RI�PRELOH�WHFKQRORJLHV�DQG�LQWHUQHW�DFFHVV�WKDW�HQDEOH�DQ�HDV\�DQG�
FKHDS�ZD\�WR�FRPPXQLFDWH�DQG�WR�LQWHUFKDQJH�GDWD��
7KH�YDOXH�RI�FLWL]HQ�VFLHQFH�KDV�EHHQ�ZLGHO\�UHFRJQL]HG��'HVSLWH�WKLV�� LQ�RUGHU�WR�EH�XVHG�IRU�VFLHQWL¿F�
SXUSRVHV�DQG�PDQDJHPHQW�GHFLVLRQV��WKH�FROOHFWHG�GDWD�QHHG�DSSURSULDWH�TXDOLW\�DVVXUDQFH�PHDVXUHV�VXFK�
DV�YDOLGDWLRQ�DQG�YHUL¿FDWLRQ�E\�WD[RQRPLF�H[SHUWV��:H�UHSRUW�RQ�WKH�H[SHULHQFH�RI�WZR�FLWL]HQ�VFLHQFH�
SURMHFWV��WKH�3URMHFW�³Caulerpa cylindracea�±�(JDGL�,VODQGV´�DQG�WKH�3URMHFW�³,QYDVLYH�$OJDH´��LQFOXGHG�
ZLWKLQ�WKH�³6HDZDWFKHUV´�SODWIRUP��7KH�¿UVW�RQH��VSRQVRUHG�E\�WKH�67(%,&()�'HSDUWPHQW�RI�WKH�8QLYHUVLW\�
RI�3DOHUPR�DQG�E\� WKH�(JDGL� ,VODQGV�0DULQH�3URWHFWHG�$UHD��03$���DLPV�DW�FUHDWLQJ�D�GDWDEDVH�RQ� WKH�
VSUHDG�G\QDPLFV�RI�C. cylindracea�ZLWKLQ� WKH�(JDGL� ,VODQGV�03$��7KH�VHFRQG�RQH��FRRUGLQDWHG�E\� WKH�
,QVWLWXWH�RI�0DULQH�6FLHQFHV�RI�%DUFHORQD��&6,&��6SDLQ���FROOHFWV�GDWD�RQ����PDULQH�LQYDVLYH�DOLHQ�VSHFLHV��
7KHVH�SURMHFWV�KLJKOLJKW�KRZ�LPSRUWDQW�WKH�FRQWULEXWLRQ�RI�FLWL]HQ�VFLHQFH�FDPSDLJQV�LV�IRU�FROOHFWLQJ�QHZ�
GDWD�DQG�LQIRUPDWLRQ�RQ�QRQ�QDWLYH�PDULQH�VSHFLHV��0RUHRYHU��LQ�DUHDV�SDUWLFXODUO\�YXOQHUDEOH�WR�ELRORJLFDO�
LQYDVLRQV��VXFK�DV�6LFLO\��WKH\�UHSUHVHQW�DQ�RSSRUWXQLW\�WR�SURPRWH�WKH�FUHDWLRQ�RI�HDUO\�ZDUQLQJ�V\VWHPV��
DQG�DQ�HIIHFWLYH� WRRO� LQ� WKH�PDQDJHPHQW�RI�SUHVHQW�DQG�IXWXUH� LQWURGXFWLRQV�RI�DOLHQ�VSHFLHV�ZLWKLQ� WKH�
Mediterranean Sea.
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In vitro isolation of anti-Alexandrium minutum nanobodies from a pre-immune library 

Elisa Mazzega1, Alfred Beran2, Marina Cabrini2, Ario de Marco1 

1/DERUDWRU\�IRU�(QYLURQPHQWDO�DQG�OLIH Sciences, University of Nova Gorica, Glavni Trg 8, Vipava – 
Slovenia.  elisa.mazzega@ung.si

2,VWLWXWR�1D]LRQDOH�GL�2FHDQRJUD¿D�H�GL�*HR¿VLFD�6SHULPHQWDOH���2*6��9LD�$�3LFFDUG����������7ULHVWH��
Italy

$W�WKH�SUHVHQW��WKH�LGHQWL¿FDWLRQ�RI�SODQNWRQLF�VSHFLHV�LQ�FRDVWDO�ZDWHU�PRVWO\�UHOLHV�RQ�OLJKW�PLFURVFRS\�
REVHUYDWLRQV��RQO\�LQ�VRPH�FDVHV�WKURXJK�3&5�DQDO\VLV�DQG�IRU�VSHFL¿F�PRUSKRORJLFDO�DQDO\VHV�E\�HOHFWURQLF�
PLFURVFRS\��7KH�DQDO\VHV�DUH�SHUIRUPHG�E\�KLJKO\�WUDLQHG�SHUVRQQHO�DQG�UHTXLUH�ODE�HTXLSPHQW�DQG�ORQJ�
WLPH� LQ� RUGHU� WR� JHW� WKH� UHVXOWV��7KH� LQFUHDVLQJ� GDQJHU� UHSUHVHQWHG� E\�+DUPIXO�$OJDO�%ORRPV� �+$%V��
DQG�WKH�QHZ�OHJLVODWLRQ�RQ�EDOODVW�ZDWHU�PDQDJHPHQW�XUJH�IDVWHU�DQG�SRVVLEO\�HDV\�WR�SHUIRUP�GLDJQRVWLF�
PHWKRGV�DEOH�WR�JXDUDQWHH�VHQVLWLYLW\�DQG�UHOLDELOLW\��,PPXQR�UHDJHQWV�IRU�PLFURDOJDH�FDSWXUH�ZRXOG�KDYH�
WKH�UHTXLVLWHV�RI�VSHFL¿FLW\�QHFHVVDU\�IRU�GHYHORSLQJ�VHPL�DXWRPDWLF�VHQVLWLYH�ELRVHQVRUV�WR�EH�RSHUDWHG�
RQ�VLWH�E\�JHQHULF�SHUVRQQHO��7KLV�DOWHUQDWLYH�LV�DW�WKH�PRPHQW�QHJOHFWHG�EHFDXVH�RI�WKH�HOHYDWHG�FRVWV�IRU�
PRQRFORQDO�DQWLERG\�VHOHFWLRQ�DQG�SURGXFWLRQ��
+HUH�ZH�GHPRQVWUDWH�IRU�WKH�¿UVW�WLPH�WKH�IHDVLELOLW\�WR�UHFRYHU�QDQRERGLHV��9++V��VHOHFWLYH�IRU�QDWLYH�
VXUIDFH� HSLWRSHV� RI�Alexandrium minutum� E\� GLUHFW�ZKROH� FHOO� ELRSDQQLQJ� XVLQJ� D� SUH�LPPXQH� SKDJH�
GLVSOD\�OLEUDU\��7KH�UHFRPELQDQW�QDWXUH�RI�9++V�HQDEOHG�WKHLU�EDFWHULDO�H[SUHVVLRQ�DV�H*)3�ÀXRUHVFHQW�
UHDJHQWV�� :H� GHPRQVWUDWHG� WKDW� WKHVH� UHDJHQWV� DUH� GLUHFWO\� VXLWDEOH� IRU� ÀXRUHVFHQFH� PLFURVFRS\� DQG�
ÀRZ�F\WRPHWU\��EXW�FRXOG�EH�XVHG�DOVR�RQ�VROLG�VXUIDFHV�VXFK�DV�(/,6$�SODWHV��7KH�LVRODWHG�ÀXRUHVFHQW�
QDQRERGLHV� VKRZHG�QR�FURVV�UHDFWLYLW\�ZLWK�RWKHU�PLFURDOJDH�RI� WKH�&ROOHFWLRQ�RI�6HD�0LFURRUJDQLVPV�
�&260,��DYDLODEOH�DW�,12*6�VXFK�DV�Scrippsiella lachrymosa �&260,�Q���������Prorocentrum minimum 
�&260,�Q���������Pleurochrysis cf. roscoffensis �&260,�Q���������&U\SWRSK\FHDQ sp�����&260,�Q���������
and Phaeodactylum tricornutum �&260,�Q����������7KH\�ZHUH�DEOH�WR�ELQG�VHOHFWLYHO\�WKH�WDUJHW�FHOOV�LQ�
ERWK�¿[HG�DQG�IUHVK�VDPSOHV�ZLWK�PLQLPDO�SURFHVVLQJ��GHPRQVWUDWLQJ�WKH�DGYDQWDJH�RI�WKHVH�UHDJHQWV�RYHU�
FRQYHQWLRQDO�,J*V��7KH�HVWDEOLVKPHQW�RI�WKH�SURWRFRO�UHSUHVHQWV�D�SURRI�RI�SULQFLSOH�WKDW�FDQ�EH�DSSOLHG�
WR�IXUWKHU�VSHFLHV��,W�LV�SRVVLEOH�WR�LVRODWH�PRQRFORQDO�QDQRERGLHV�LQ�����RI�WKH�WLPH�DQG�DW�D�FRVW�URXJKO\�
�����RI�WKDW�QHFHVVDU\�WR�VHOHFW�D�PRQRFORQDO�DQWLERG\�E\�K\EULGRPD�WHFKQLTXH��7KH�SURGXFWLRQ�FRVWV�DUH�
EHWZHHQ����DQG����� WLPHV� ORZHU��)XUWKHUPRUH��QDQRERGLHV�DUH�HDV\� WR�HQJLQHHU�DQG�� WKHUHIRUH��RSWLPDO�
PDWHULDO�IRU�ELRWHFKQRORJLFDO�DSSOLFDWLRQV��IXQFWLRQDOL]DWLRQ�RI�VROLG�VXUIDFHV��QDQRSDUWLFOHV��VHQVRU�FKLSV��
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Assessment of Posidonia oceanica (L.) Delile (1813) meadows along the Italian coasts: an 
excursus of 25 years

Carla Micheli

ENEA Agenzia Nazionale per le Nuove tecnologie, l’Energia e lo Sviluppo Economico Sostenibile. 
'LSDUWLPHQWR�GL�7HFQRORJLH�SHU�O¶(QHUJLD��/DERUDWRULR�GL�%LRPDVVH�H�%LRWHFQRORJLH�(QHUJHWLFKH��'7(�

BBC-BBE) Centro Ricerche Casaccia.
Via Anguillarese 301/00123 S. Maria Di Galeria Roma

(carla.micheli@enea.it)

'XULQJ����\HDUV�������������RI�PRQLWRULQJ�VWXGLHV�D�WLPH�VHULHV�RI�GDWD�RI�Posidonia oceanica (L.) Delile 
������� PHDGRZV� JURZLQJ� DORQJ� WKH� ,WDOLDQ� LVODQGV� DQG� LQ� WKH� QRUWKHUQ�FHQWUDO� 7\UUKHQLDQ� FRDVWV� ZDV�
estimated. 
:H�KDYH�DVVHVVHG�WKH�HFRORJLFDO�VWDWXV�RI�WKH�VSHFLHV�LQWHJUDWLQJ�WKH�NQRZOHGJH�DFTXLUHG�DERXW�JHQHWLF��
ELRPDVV�� GHQVLW\� DQG� PRUSKRORJLFDO� IHDWXUHV� RI� WKH� SRSXODWLRQV� LQ� UHODWLRQ� WR� GLIIHUHQW� QDWXUDO� DQG�
DQWKURSRJHQLF� LPSDFWV� DQG�YDULRXV� VXEVWUDWH� FRPSRVLWLRQ� �URFN\�� VDQG�� P. oceanica meadows growing 
DORQJ�WKH�FRDVWOLQH�DUH�XQGHU�FRQWLQXRXV�QDWXUDO�DQG�DQWKURSRJHQLF�SUHVVXUH�ZKHUH�WKH�ZD\�PHDGRZ�KHDOWK�
FRUUHODWHV�ZLWK�LWV�JHQHWLF�DQG�JHQRW\SLF�GLYHUVLW\��0LFKHOL�et al���������������
'XULQJ�WKH�\HDUV�ZH�KDYH�LGHQWL¿HG�QHZ�GLDJQRVWLF�WRROV�IRU�HIIHFWLYH�PRQLWRULQJ�RI�WKH�FRQVHUYDWLRQ�VWDWXV�
RI�P. oceanica EHGV�E\�DSSO\LQJ�LQQRYDWLYH�PHWKRGRORJLHV��D�VXLWH�RI�LQGLFDWRU�KLJKOLJKWHG�WKH�VHDVRQDO�
YDULDWLRQ�RI�ELRPDVV��SKHQROV�DQG�WKH�PDLQ�ELRWLF�SDUDPHWHUV�DV�ZHOO�DV�SLJPHQW�FRQFHQWUDWLRQ�RI�VHDJUDVV�
meadows (Rotini et al�� �������.QRZOHGJH�RI� WKH� HFRORJLFDO� VWUXFWXUH�RI�PHDGRZV� LV� FRQVLGHUHG�D�SUH�
UHTXLVLWH� IRU�PDQ\�PXOWLGLVFLSOLQDU\�SURJUDPV��%RUIHFFKLD�HW�DO������D�E��DV�ZHOO�DV� WKH�PDULQH�HQHUJ\�
SURMHFWV�E\�ZKLFK�WKH�UHQHZDEOH�ZDYH�HQHUJ\�UHVRXUFH�FDQ�EH�H[SORLWHG�LQ�WKH�0HGLWHUUDQHDQ��0LFKHOL�et al, 
������%RUIHFFKLD�et al���������$VVHVVPHQW�RI�P. oceanica�PHDGRZV�DORQJ�WKH�FRDVWV�DOORZV�XV�WR�HYDOXDWH�
WKH�UROH�RI�WKH�VSHFLHV�LQ�VXVWDLQLQJ�WKH�SULPDU\�SURGXFWLRQ�DQG�WKH�WURSKLF�OHYHO�LQ�WKH�0HGLWHUUDQHDQ�

%RUIHFFKLD�)���'H�&HFFR�/���0DUWLQL�6���&HULROD�*���%ROODQRV�6��9ODFKRSRXORV�*��9DOLDQWH�/0��%HOPRQWH�$��0LFKHOL�&�������D��Posidonia 
oceanica JHQHWLF�DQG�ELRPHWU\�PDSSLQJ�WKURXJK�KLJK�UHVROXWLRQ�VDWHOOLWH�VSHFWUDO�YHJHWDWLRQ�LQGLFHV�DQG�VHD�WUXWK�FDOLEUDWLRQ�,QW��-��5HPRWH�
6HQV���������������

%RUIHFFKLD�)���0LFKHOL�&���&DUOL�)���&RJQHWWL�'H�0DUWLV�6��*QLVFL�9��3LHUPDWWHL�9��%HOPRQWH�$��'H�&HFFR�/��0DUWLQL�6��0DUFHOOL�0�������E��
0DSSLQJ�VSDWLDO�SDWWHUQV�RI�Posidonia oceanica�PHDGRZV�E\�PHDQV�RI�'DHGDOXV�$70�DLUERUQH�VHQVRU�LQ�WKH�FRDVWDO�DUHD�RI�&LYLWDYHFFKLD�
�FHQWUDO�7\UUKHQLDQ���5HPRWH�6HQV��������������������

%RUIHFFKLD�)���0LFKHOL�&���%HOPRQWH�$���'H�&HFFR�/���6DQQLQR�*���%UDFFR�*���0DWWLD]]R�*���6WUXJOLD�0�9��������,PSDFW�RI�,6:(&�VHD�
ZDYH�HQHUJ\�FRQYHUWHU�RQ�Posidonia oceanica�PHDGRZV�DVVHVVHG�E\�VDWHOOLWH�UHPRWH�VHQVLQJ�LQ�WKH�FRDVWDO�DUHDV�RI�3DQWHOOHULD�LVODQG. EGU 
*HQHUDO�$VVHPEO\���������������

0LFKHOL�&���3DJDQLQ�3���3HLUDQR�$���&D\H�&���0HLQHV]�$���%LDQFKL�&�1��������*HQHWLF�YDULDELOLW\�RI�Posidonia oceanica in relation to local 
IDFWRUV�DQG�ELRJHRJUDSKLF�SDWWHUQV��$TXDW��%RW��������������

0LFKHOL�&���'¶(VSRVLWR�'���%HOPRQWH�$���3HLUDQR�$���9DOLDQWH�/0��3URFDFFLQL�*��� �����*HQHWLF�GLYHUVLW\� DQG� VWUXFWXUH� LQ� WZR�SURWHFWHG�
Posidonia oceanica meadows��0DU��(QYLURQ��5HV��������������

0LFKHOL�&���'H�&HFFR�/���%HOPRQWH�$���6WUXJOLD�0�9���6DQQLQR�*���%RUIHFFKLD�)��������Monitoring Posidonia oceanica (L.) Delile (1813) 
PHDGRZV�DW�3DQWHOOHULD�LVODQG��6WUDLW�RI�6LFLO\��E\�WUDGLWLRQDO�DQG�LQQRYDWLYH�PHWKRGRORJLHV. %LRO��0DU��0HGLW��3UH�SULQW�������������

5RWLQL�$���%HOPRQWH�$���%DUURWH�,���0LFKHOL�&���3HLUDQR�$���6DQWRV�5�2���6LOYD�-���0LJOLRUH�/����������(IIHFWLYHQHVV�DQG�FRQVLVWHQF\�RI�D�VXLWH�
RI�GHVFULSWRUV�IRU�DVVHVVLQJ�WKH�HFRORJLFDO�VWDWXV�RI�VHDJUDVV�PHDGRZV��Posidonia oceanica)��(VWXDU��&RDVW��6KHOI�6���������������
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7RZDUGV�WKH�DVVHVVPHQW�RI�WKH�GLYHUVLW\�RI�WKH�GLQRÀDJHOODWH�JHQXV�Tripos: single cell 
approach 

Solenn Mordret, Thomas Mollica, Elio Biffali, Marina Montresor, Raimondo Pannone, Roberta 
Piredda, Wiebe H.C.F. Kooistra, Diana Sarno

Integrative Marine Ecology, Stazione Zoologica Anton Dohrn, Villa Comunale, 80121 Naples, Italy 
(diana.sarno@szn.it)

7KH� GLQRÀDJHOODWH� JHQXV�Tripos� �SUHYLRXVO\� LQFOXGHG� LQ�Ceratium�� UHSUHVHQWV� D� VLJQL¿FDQW� FRPSRQHQW�
RI� PDULQH� PLFURSODQNWRQ�� 7KH� JHQXV� LQFOXGHV� PRUH� WKDQ� ���� PRUSKRORJLFDOO\� GHVFULEHG� VSHFLHV� DQG�
LQIUDVSHFL¿F� WD[D�� VXFK�DV� IRUPV�DQG�YDULHWLHV�� IRXQG� IURP�SRODU� WR� WURSLFDO� DUHDV��7KH�JHQXV�KDV�EHHQ�
VXJJHVWHG�DV�LQGLFDWRU�RI�RFHDQ�ZDUPLQJ�EHFDXVH�RI�LWV�WD[RQRPLF�ULFKQHVV��ZLGH�JHRJUDSKLFDO�GLVWULEXWLRQ�
DQG�JHRJUDSKLFDO�SDWWHUQLQJ�RI� LWV� WD[D� UHODWHG� WR� WHPSHUDWXUH��+RZHYHU�� WKH�JUHDW�YDULDELOLW\�RI� VKDSHV�
GHVFULEHG� HYHQ�ZLWKLQ� D� VLQJOH� VWUDLQ�� FRXSOHG�ZLWK� WKH� ODFN� RI� FOHDU� GLVFULPLQDWLQJ� FKDUDFWHUV��PDNHV�
FKDOOHQJLQJ�VSHFLHV�FLUFXPVFULSWLRQ�EDVHG�RQ�PRUSKRORJLFDO�FULWHULD��
8VLQJ�D�VLQJOH�FHOO�DSSURDFK�����Tripos�FHOOV� LVRODWHG�IURP�WKH�*XOI�RI�1DSOHV�ZHUH�FKDUDFWHUL]HG�IURP�
WKH�PROHFXODU����6�DQG���6��DQG�PRUSKRORJLFDO�SRLQW�RI�YLHZ��,Q�PRVW�FDVHV��VHTXHQFHV�REWDLQHG�IURP�
PRUSKRORJLFDOO\�LGHQWLFDO�FHOOV�FOXVWHUHG�LQ�WKH�VDPH�FODGH��7KH���6�SK\ORJHQ\�VKRZHG�D�EHWWHU�FDSDFLW\�WR�
GLVFULPLQDWH�GLIIHUHQW�VSHFLHV�WKDQ���6�EXW�DOVR�VXJJHVWHG�WKH�H[LVWHQFH�RI�FU\SWLF�GLYHUVLW\�LQ�WKH�JHQXV��$V�
DQ�H[DPSOH��FHOOV�PRUSKRORJLFDOO\�LGHQWL¿HG�DV�T. trichoceros�FOXVWHUHG�LQWR�WZR�GLIIHUHQW�FODGHV��
7D[RQRPLFDOO\�YDOLGDWHG�VHTXHQFHV�ZHUH�DGGHG�WR� WKH�H[LVWLQJ�UHIHUHQFH�GDWDEDVH�'LQR5()�WR�LPSURYH�
WKH�LQWHUSUHWDWLRQ�RI�PHWDEDUFRGLQJ�GDWD�IURP�D�WLPH�VHULHV�FROOHFWHG�LQ�WKH�*XOI�RI�1DSOHV��/7(5�0&�����
GDWHV�LQ���\HDUV���
,�ZLOO�SUHVHQW�SUHOLPLQDU\�UHVXOWV�DQG�GLVFXVV�SUREOHPV�DQG�IXWXUH�SRVVLEOH�DSSURDFKHV�WR�VWXG\�WKH�GLYHUVLW\�
RI�WKLV�LPSRUWDQW�EXW�SRRUO\�NQRZQ�JHQXV�
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%L2/($3�%LRWHFKQRORJLFDO�RSWLPL]DWLRQ�RI�OLJKW�XVH�HI¿FLHQF\�LQ�DOJDH�SKRWRELRUHDFWRUV

Tomas Morosinotto

Dipartimento di Biologia Università di Padova

1HZ�UHQHZDEOH�HQHUJ\�VRXUFH�DUH�KLJKO\�QHHGHG�WR�FRPSHQVDWH�H[KDXVWLQJ�IRVVLO�IXHOV�UHVHUYHV�DQG�UHGXFH�
JUHHQKRXVH� JDVHV� HPLVVLRQV�� 6RPH� VSHFLHV� RI� DOJDH� KDYH� DQ� LQWHUHVWLQJ� SRWHQWLDO� DV� IHHGVWRFN� IRU� WKH�
SURGXFWLRQ�RI�ELRGLHVHO�WKDQNV�WR�WKHLU�DELOLW\�WR�DFFXPXODWH�ODUJH�DPRXQW�RI�OLSLGV��6WURQJ�UHVHDUFK�HIIRUWV�
DUH�KRZHYHU�QHHGHG�WR�IXO¿O�WKLV�SRWHQWLDO�DQG�DGGUHVV�PDQ\�LVVXHV�LQYROYLQJ�RSWLPL]DWLRQ�RI�FXOWLYDWLRQ�
V\VWHPV��ELRPDVV�KDUYHVWLQJ�DQG�DOJDH�JHQHWLF�LPSURYHPHQW��7KLV�SURSRVDO�DLPV�WR�DGGUHVV�RQH�RI�WKHVH�
LVVXHV��WKH�RSWLPL]DWLRQ�RI�DOJDH�OLJKW�XVH�HI¿FLHQF\��/LJKW��LQ�IDFW��SURYLGHV�WKH�HQHUJ\�VXSSRUWLQJ�DOJDH�
JURZWK�DQG�PXVW�EH�H[SORLWHG�ZLWK�WKH�KLJKHVW�SRVVLEOH�HI¿FLHQF\�WR�DFKLHYH�VXI¿FLHQW�SURGXFWLYLW\�DQG�
PDNH�WKHLU�FXOWLYDWLRQ�FRPSHWLWLYH��

$OJDH�HI¿FLHQF\�LQ�FRQYHUWLQJ�VRODU�UDGLDWLRQ��KRZHYHU��GHSHQGV�RQ�PDQ\�HQYLURQPHQWDO�IDFWRUV��LQFOXGLQJ�
OLJKW�LQWHQVLW\�� WHPSHUDWXUH��QXWULHQW�DQG�&2��DYDLODELOLW\��2SWLPL]LQJ�PLFURDOJDH�SURGXFWLYLW\�LQ�VXFK�D�
FRPSOH[�HQYLURQPHQW�KLQJHV�RQ�RXU�DELOLW\�WR�GHVFULEH��LQ�D�TXDQWLWDWLYH�PDQQHU��WKH�HIIHFW�RI�WKHVH�YDULRXV�
SDUDPHWHUV�DV�ZHOO�DV�WKHLU�PXWXDO�LQWHUDFWLRQV��$SSOLFDWLRQ�RI�FRPSXWDWLRQDO�PRGHOV�WKDW�DUH�FDSDEOH�RI�
TXDQWLWDWLYH�SUHGLFWLRQV�FDQ�SURYH�HVSHFLDOO\�XVHIXO�LQ�LGHQWLI\LQJ�ZKLFK�SDUDPHWHUV�KDYH�WKH�ODUJHVW�LPSDFW�
RQ�SURGXFWLYLW\��WKHUHE\�SURYLGLQJ�D�PHDQ�IRU�HQKDQFLQJ�JURZWK�WKURXJK�GHVLJQ�DQG�RSHUDWLRQDO�FKDQJHV��
7KLV�LQIRUPDWLRQ�KDV�QRZ�EHHQ�HPSOR\HG�WR�VHOHFW�Nannochloropsis gaditana VWUDLQV�ZLWK�DOWHUHG�UHJXODWLRQ�
RI�SKRWRV\QWKHVLV�WKDW�VKRZHG�LPSURYHG�SURGXFWLYLW\�LQ�ODE�VFDOH�SKRWRELRUHDFWRUV��

/LJKW� LQÀXHQFH� RQ� DOJDH� PHWDEROLVP� KDV� DOVR� EHHQ� LQYHVWLJDWHG� XVLQJ� D� FRPELQDWLRQ� RI� JHQRPLF��
WUDQVFULSWRPLF� DQG�PHWDERORPLFV� DQDO\VHV��7KHVH� HYLGHQFHG� KRZ� OLJKW� DYDLODELOLW\� LQ�Nannochloropsis 
gaditana�PRGXODWHV� WKH�FDUERQ�SDUWLWLRQLQJ�DQG�7$*�ELRV\QWKHVLV�E\�DIIHFWLQJ�WKH� WUDQVSRUW�RI�UHGXFHG�
FDUERQ�LQ�DQG�RXW�RI�WKH�FKORURSODVW��
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Phytoplankton diversity in Adriatic ports

3DWULFLMD�0R]HWLþ1, Monica Cangini2, Janja Francé1, Mauro Bastianini3, Fabrizio Bernardi Aubry3, 
0LD�%XåDQþLü4, Marina Cabrini5, Federica Cerino5��0DULMHWD�ýDOLü6, Raffaele D’Adamo7, Dragana 
'UDNXORYLü8, Stefania Finotto3, Daniela Fornasaro5, Federica Grilli9, Romina Kraus10��1DWDãD�

.XåDW10��'DQLHOD�0DULü�3IDQQNXFKHQ10, äLYDQD�1LQþHYLü�*ODGDQ4, Marinella Pompei2, Ana Rotter1, 
Irene Servadei2��6DQGD�6NHMLü4

1National IQVWLWXWH�RI�%LRORJ\��0DULQH�%LRORJ\�6WDWLRQ��)RUQDþH����������3LUDQ��6ORYHQLD�            
(patricija.mozetic@nib.si)

2�)RQGD]LRQH�&HQWUR�5LFHUFKH�0DULQH��1DWLRQDO�5HIHUHQFH�/DERUDWRU\�RQ�0DULQH�%LRWR[LQV��9�OH�$��
Vespucci 2, 47042 Cesenatico (FC)

3 Institute of Marine Sciences, National Research Council, Castello 2737/f, 30122 Venice
4 Institute of Oceanography and Fisheries, Šetalište�,��0HãWURYLüD�����������6SOLW��&URDWLD

5 2FHDQRJUDSK\�'LYLVLRQ��,VWLWXWR�1D]LRQDOH�GL�2FHDQRJUD¿D�H�GL�*HR¿VLFD�6SHULPHQWDOH���2*6��YLD�
Piccard 54, 34151 Trieste

6 8QLYHUVLW\�RI�'XEURYQLN��,QVWLWXWH�IRU�0DULQH�DQG�&RDVWDO�5HVHDUFK��.QH]D�'DPMDQD�-XGH�����������
'XEURYQLN��&URDWLD

7 ,QVWLWXWH�RI�0DULQH�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��9LD�3ROD����������/HVLQD��)*�
8 University of Montenegro, Institute of Marine Biology, Dobrota bb, 85330 Kotor, Montenegro

9,QVWLWXWH�RI�0DULQH�6FLHQFHV��1DWLRQDO�5HVHDUFK�&RXQFLO��/DUJR�)LHUD�GHOOD�3HVFD����������$QFRQD
10 5XÿHU�%RãNRYLü�,QVWLWXWH��&Hnter for Marine Research, Giordano Paliaga 5, 52210 Rovinj, Croatia

%HVLGHV�EHLQJ�D�KLJKO\�VHQVLWLYH�HFRV\VWHP��WKH�$GULDWLF�6HD�LV�DOVR�DQ�LPSRUWDQW�VHDZD\�IRU�LQWHUQDWLRQDO�
DQG�ORFDO�VKLSSLQJ��ZKLFK�SRVHV�D�VHULRXV�ULVN�RQ�WKH�WUDQVIHU�RI�KDUPIXO�DTXDWLF�RUJDQLVPV�DQG�SDWKRJHQV�
�+$23��E\�VKLSV��0RQLWRULQJ�SURJUDPV�DQG�VXUYHLOODQFH�DFWLYLWLHV�ZRXOG�EH�RI�OLPLWHG�HI¿FDF\�LI�FDUULHG�
RXW� RQ� D� ORFDO� VFDOH� RQO\��7KH� ¿UVW� VWHS� LQ� VHWWLQJ� XS� D� FRPPRQ�$GULDWLF� DSSURDFK� WRZDUGV� XQZDQWHG�
WKUHDWV�WR�WKH�HQYLURQPHQW�IURP�WKH�WUDQVIHU�RI�+$23�ZDV�WR�SUHSDUH�DQ�LQYHQWRU\�RI�RUJDQLVPV�LQ�SRUWV��
3K\WRSODQNWRQ�GLYHUVLW\�ZDV�GHWHUPLQHG�WKURXJK�WKH�SRUW�EDVHOLQH�VXUYH\�LQ�WZHOYH�$GULDWLF�SRUWV�LQ�\HDUV�
�����������DQG�������3K\WRSODQNWRQLF�+$23�ZHUH�LGHQWL¿HG�DV�VSHFLHV��HLWKHU�QDWLYH�RU�QRQ�LQGLJHQRXV�
�1,6��WKDW�FDQ�WULJJHU�KDUPIXO�DOJDO�EORRPV��+$%���$�OLVW�RI�����WD[D�ZDV�SUHSDUHG�DQG�DPRQJ�WKHP����ZHUH�
FODVVL¿HG�DV�+$%�DQG�¿YH�DV�1,6��5HFRUGV�RI�WR[LJHQLF�1,6��Pseudo-nitzschia multistriata, Ostreopsis 
species including O. FI��ovata��LQGLFDWH�WKDW�WKH�LQWUXVLRQ�RI�QRQ�QDWLYH�LQYDVLYH�SK\WRSODQNWRQ�VSHFLHV�KDV�
DOUHDG\�RFFXUUHG�LQ�VRPH�$GULDWLF�SRUWV��7KH�VHDVRQDO�RFFXUUHQFH�DQG�DEXQGDQFH�RI�+$23�RIIHUV�D�VROLG�
EDVHOLQH�IRU�D�PRQLWRULQJ�GHVLJQ�LQ�SRUWV� LQ�RUGHU� WR�SUHYHQW�SRVVLEOH�H[SDQVLRQ�RI�+$23�RXWVLGH�WKHLU�
native region.
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Different features of the ultrastructure of autophagy in algae

Alessio Papini1, Corrado Tani1, Pietro Di Falco1, Giovanna Wolswijk1, Ugo Santosuosso2, Caterina 
Nuccio1, Luigi Lazzara1, Raffaello Ballini1

1Dept. Biology, University of Florence, via MLFKHOL������)LUHQ]H��������,WDO\��DOSDSLQL#XQL¿�LW�
2'HSW��&OLQLFDO�DQG�H[SHULPHQWDO�0HGLFLQH��8QLYHUVLWj�GL�)LUHQ]H��/DUJR�%UDPELOOD�����������)LUHQ]H��

Italy

7KH�FRQFHSW�RI��HXNDU\RWLF��DOJDH�GRHV�QRW�UHSUHVHQW�D�PRQRSK\OHWLF�JURXS��VLQFH�VRPH�JURXSV�RI�DOJDH�
GHULYHG�IURP�SULPDU\�HQGRV\PELRVLV�DQG�RWKHUV�IURP�VHFGRQGDU\�HQGRV\PELRVLV��)RU�WKLV�UHDVRQ�WKH�FHOO�
PDFKLQHU\�GRHV�QRW�ZRUN�WKH�VDPH�LQ�HYHU\�JURXS��&RQFRUGDQWO\��DOVR�DXWRSKDJ\�VKRZHG�TXLWH�YDULDEOH�
IHDWXUHV�IURP�WKH�DUFKDHSODVWLGD�JURXS��UHG�DOJDH��*ODXFRSK\WD��JUHHQ�DOJDH�DQG�ODQG�SODQWV��ZLWK�UHVSHFW��
IRU�LQVWDQFH�WR�WKH�KHWHURNRQW�DOJDH��6RPH�H[DPSOH�DUH�SUHVHQWHG�
6RPH�GRXEW� DULVHV� DOVR� DERXW� WKH� RULJLQ� RI� DXWRSKDJ\�� VLQFH� WKLV� SKHQRPHQRQ� LV� W\SLFDO� RI� HXNDU\RWHV�
DQG� FXUUHQWO\� QRW�PXFK� VHTXHQFH� VLPLODULW\� WR� DXWRSKDJ\� �UHODWHG� HXNDU\RWLF� JHQHV� KDV� EHHQ� IRXQG� LQ�
SURNDU\RWHV��$V� D� PDWWHU� RI� IDFW� DXWRSKDJ\� FRQVLVWV� LQ� DQ� DFWLYLW\� RI� PHPEUDQHV� DQG�� E\� GH¿QLWLRQ��
SURNDU\WHV�VKRXOG�QRW�KDYH�DXWRQRPRXV�PHPEUDQHV�ZLWK�UHVSHFW�WR�WKH�SODVPDPHPEUDQH��1HYHUWKHOHVV��
F\DQREDFWHULD� KDYH� D� YHU\� GHYHORSHG�PHPEUDQH� V\VWHP��PDLQO\� GHYRWHG� WR� SKRWRVLQWKHVLV�� EXW� DOVR� WR�
WKH�IRUPDWLRQ�RI�JDV�YHVLFOHV��,Q�F\DQREDFWHULD�VRPH�RSHQ�VSDFH��DSSDUHQWO\�VXUURXQGHG�E\�PHPEUDQHV��
DQG�FRQWDLQLQJ�JUDQXODU�PDWHULDO�FDQ�EH�REVHUYHG��'YRUDN�HW�DO��������&DSHOOL�HW�DO���������ZKLOH�WKHUH�LV�
HYLGHQFH�RI�SURWHLQ�UHF\FOLQJ��SDUWLFXODUO\�5XELVFR�

:KLOH� LQ�JUHHQ�DOJDH� WKH�XOWUDVWUXFWXUDO� IHDWXUHV�DUH� UHODWLYHO\�VLPLODU� WR�DXWRSKDJ\� LQ� ODQG�SODQWV�DV� LQ�
Dichtiosphaerium�VS���LQ�WKH�PRUH�GLVWDQWO\�UHODWHG�+HWHURVLJPD�KDNDVKLZR��5DSKLGRSK\FHDH���DXWRSKDJ\�
DVVXPHV�PRUH�H[WHQGHG�IHDWXUHV�LQ�WKH�F\WRSODVP�SDUWLFXODUO\�LQ�FDVH�RI�VWDUYDWLRQ��3DSLQL�HW�DO��LQ�SUHVV��
DQG�VKRZV�HYHQ�HYLGHQFH�RI�QXFOHDU�EOHEELQJ��WKDW�LV�D�W\SLFDO�IHDWXUH�RI�SURJUDPPHG�FHOO�GHDWK�LQ�DQLPDOV��

&DSHOOL�&��%DOORW�$��&HUDVLQR�/��3DSLQL�$��6DOPDVR�1� �������%LRJHRJUDSK\�RI�EORRP�IRUPLQJ�PLFURF\VWLQ�SURGXFLQJ� DQG�QRQ�WR[LJHQLF�
SRSXODWLRQV�RI�'ROLFKRVSHUPXP�OHPPHUPDQQLL��&\DQREDFWHULD���+DUPIXO�$OJDH����������

'YRUDN�3��3RXOÕFNRYD�$��+DVOHU�3��%HOOL�0��&DVDPDWWD�'$��3DSLQL�$��������6SHFLHV�FRQFHSWV�DQG�VSHFLDWLRQ�IDFWRUV�LQ�F\DQREDFWHULD��ZLWK�
FRQQHFWLRQ�WR�WKH�SUREOHPV�RI�GLYHUVLW\�DQG�FODVVL¿FDWLRQ��%LRGLYHUVLW\�DQG�&RQVHUYDWLRQ����������������

3DSLQL�$��)DQL�)��%HOOL�0��1LFFRODL�&��7DQL�&��'L�)DOFR�3��1XFFLR�&�DQG�/D]]DUD�/��LQ�SUHVV��6WUXFWXUDO�DQG�XOWUDVWUXFWXUH�FKDQJHV�VKRZ�DQ�
LQFUHDVH�RI�DPRHERLG�IRUPV�LQ�+HWHURVLJPD�DNDVKLZR��5DSKLGRSK\FHDH���GXULQJ�UHFRYHU\�DIWHU�QXWULHQW�GHSOHWLRQ��3ODQW�%LRV\VWHPV�
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Speciation by time in diatoms: the case of Pseudo-nitzschia allochrona sp. nov., a cryptic 
species in the P. delicatissima-complex

Isabella Percopo1, Diana Sarno1, Maria Valeria Ruggiero1,  Rachele Rossi2, 
Roberta Piredda1 and Adriana Zingone1

1Integrative Marine Ecology Department, Stazione Zoologica Anton Dohrn, Villa Comunale 80121 
Naples, Italy (zingone@szn.it)

2,VWLWXWR�=RRSUR¿ODWWLFR�6SHULPHQWDOH�GHO�0H]]RJLRUQR��9LD�6DOXWH����������3RUWLFL��,WDO\

$�QHZ�QRQ�WR[LF�VSHFLHV�RI� WKH�PDULQH�GLDWRP�JHQXV�Pseudo-nitzschia, P. allochrona, was isolated and 
FXOWLYDWHG�IURP�WKH�*XOI�RI�1DSOHV�DQG�WKH�,RQLDQ�6HD��0ROHFXODU�GLIIHUHQFHV�LQ�IRXU�SK\ORJHQHWLF�PDUNHUV�
(18S rDNA, LSU rDNA, ITS, rbc/��DV�ZHOO�DV�WKH�,76��VHFRQGDU\�VWUXFWXUH�LQGLFDWHG�WKLV�VSHFLHV�WR�EH�
GLVWLQFWO\�VHSDUDWHG�IURP�RWKHU�FRQJHQHULF�VSHFLHV�LQ�WKH�P. delicatissima�FRPSOH[��VRPH�RI�ZKLFK��L�H��P. 
arenysensis, P. dolorosa and P. delicatissima�VHQVX�VWULFWR��V�V����DUH�YHU\�FORVHO\�UHODWHG�WR�P. allochrona 
DQG�RFFXU�LQ�V\PSDWU\�ZLWK�LW��7KH�VKDSH�DQG�XOWUDVWUXFWXUH�RI�P. allochrona�GLG�QRW�VKRZ�DQ\�SHUFHLYDEOH�
GLIIHUHQFHV�IURP�WKRVH�RI�P. arenysensis and P. delicatissima.�0DWLQJ�H[SHULPHQWV�VKRZHG�VH[XDO�VHSDUDWLRQ�
IURP� WKH�PRVW�FORVHO\� UHODWHG��P. arenysensis��GH¿QLWHO\�VXSSRUWLQJ� WKH�HVWDEOLVKPHQW�RI�D�QHZ�VSHFLHV��
0RUH�WKDQ����VWUDLQV�RI�P. allochrona�ZHUH�LVRODWHG�RYHU�WKH�\HDUV�IURP�WKH�/7(5�0&�VWDWLRQ�LQ�WKH�*21��
DQG�WKH\�ZHUH�LQYDULDEO\�UHFRYHUHG�IURP�WKH�EHJLQQLQJ�RI�WKH�VXPPHU�WKURXJKRXW�DXWXPQ��,Q�FRQWUDVW��P. 
arenysensis, P. delicatissima s.s. and P. dolorosa�ZHUH�UHFXUUHQWO\�IRXQG�GXULQJ� WKH�HDUO\�VSULQJ�DQQXDO�
SHDN�� 7KLV� FOHDU� VHSDUDWLRQ� RYHU� WKH� DQQXDO� F\FOH�� DOVR� FRQ¿UPHG� E\�PHWDEDUFRGLQJ� GDWD�� PD\� LPSO\�
HFRSK\VLRORJLFDO� DQG� IXQFWLRQDO� GLIIHUHQFHV� EHWZHHQ�P. allochrona� DQG� WKH� FRQJHQHULF� VSHFLHV�� 7KHVH�
UHVXOWV�SRLQW�DW�D�SRVVLEOH�PHFKDQLVPV�RI�VSHFLDWLRQ�E\�WLPH��ZKHUHE\�EORRPV�RI�V\PSDWULF�SRSXODWLRQV�
LQ�GLIIHUHQW�SHULRGV�RI�WKH�\HDU�PD\�EULQJ�DERXW�VH[XDO�LVRODWLRQ�DQG�JLYH�ULVH�WR�QHZ�WD[D��$V�FRPPRQO\�
DFFHSWHG�LQ�WKH�UHVW�RI�WKH�YHJHWDO�DQG�DQLPDO�UHDOPV��SKHQRORJLFDO�SDWWHUQV�LQ�GLDWRPV�DUH�SUREDEO\�WKH�
UHVXOW�RI�JHQHWLF�FLUFDQQXDO�FORFN�PRGXODWHG�E\�HQYLURQPHQWDO�IDFWRUV���7KHUHIRUH��SKHQRORJLFDO�VLJQDWXUHV�
FRXOG�EH�FRQVLGHUHG�DPRQJ�SKHQRW\SLF�FKDUDFWHUV�WR�EH�XVHG�LQ�VSHFLHV�GHOLPLWDWLRQ���
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Effect of CO2 supply on the growth and nutrient uptake in microalgae cultures for 
industrial applications

Laura Pezzolesi1, Franca Guerrini1, Silvana Vanucci2, Rossella Pistocchi1

1 Dipartimento di Scienze Biologiche, Geologiche e Ambientali, Università di Bologna, via Sant’Alberto 
163, 48123 Ravenna (laura.pezzolesi@unibo.it)

2 Dipartimento di Scienze Chimiche, Biologiche, Farmaceutiche ed Ambientali, Università di Messina, 
viale Ferdinando Stagno d’Alcontres 31, 98166 S. Agata, Messina

$WPRVSKHULF�&2��FRQFHQWUDWLRQ�KDV�EHHQ�ULVLQJ�VLQFH�WKH�,QGXVWULDO�5HYROXWLRQ�DQG�LV�SUHGLFWHG�WR�GRXEOH�
E\�WKH�HQG�RI�WKLV�FHQWXU\��0LFURDOJDH�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�FDUERQ�F\FOH�RI�PDULQH�HFRV\VWHPV�DQG�
WKHLU�UHVSRQVHV�WR�HOHYDWHG�DWPRVSKHULF�&2��DUH�RI�FRQVLGHUDEOH�LQWHUHVW��7KH�HIIHFWV�RI�&2��HQULFKPHQW�DUH�
YDULDEOH�DQG�PD\�GHSHQG�RQ�WKH�DYDLODELOLW\�RI�QXWULHQWV��VLQFH�&2��VXSSO\�OHDGV�WR�D�KLJKHU�JURZWK�UDWH�DQG�
WR�DQ�LQFUHDVHG�GHPDQG�IRU�QXWULHQWV�
CO��UHOHDVHG�E\�LQGXVWULDO�DFWLYLWLHV�FRQWULEXWHV�VXEVWDQWLDOO\�WR�LQFUHDVH�WKH�DWPRVSKHULF�&2��OHYHO��WKXV�LW�
LV�EHFRPLQJ�PRUH�DQG�PRUH�LPSRUWDQW�WR�¿QG�DOWHUQDWLYHV�WR�FRQWURO�LWV�UHOHDVH�LQ�WKH�DWPRVSKHUH��)OXH�JDVHV�
SURGXFHG�E\�SURFHVVHV�VXFK�DV�DQDHURELF�GLJHVWLRQ��IRU�LQVWDQFH��FRXOG�EH�SRWHQWLDOO\�XVHG�IRU�PLFURDOJDH�
FXOWXULQJ��WKXV�SUHYHQWLQJ�WKHLU�UHOHDVH�DQG�DOORZLQJ�WKH�WUDQVIRUPDWLRQ�RI�SROOXWLQJ�JDV�ÀX[HV�LQWR�QHZ�DQG�
valuable microalgae products.
,Q� WKLV� VWXG\� SK\VLRORJLFDO� UHVSRQVHV� WR� &2�� VXSSO\� LQ� WZR� PLFURDOJDO� VSHFLHV� WKDW� KDYH� SRWHQWLDO�
industrial applications were investigated. In particular Desmodesmus communis, a green algae ZLGHO\�
XVHG�IRU�SK\FRUHPHGLDWLRQ�GXH�WR�LWV�KLJK�UHVLVWDQFH�WR�FKHPLFDO�DQG�HQYLURQPHQWDO�VWUHVV��DQG�WKH�GLDWRP�
Phaeodactylum tricornutum��D�38)$V�SURGXFHU�ZLGHO\�XVHG�LQ�DTXDFXOWXUH��ZHUH�VWXGLHG�XVLQJ���/�EDWFK�
FXOWXUHV�RU����/�SKRWRELRUHDFWRUV��)OXH�JDVHV�REWDLQHG�E\�DQDHURELF�GLJHVWLRQ�DQG�HQULFKHG�LQ�&2��E\�WKH�
UHPRYDO�RI�WKH�ELRJDV�IUDFWLRQ�ZHUH�DOVR�WHVWHG�IRU�PLFURDOJDH�FXOWXULQJ��
5HVXOWV�VKRZHG�D�PDUNHG�LQFUHDVH�RI�WKH�JURZWK�DQG�SURGXFWLYLW\�LQ�FXOWXUHV�ZLWK�&2� addition respect 
WR�WKH�RQHV�JURZQ�ZLWK�RQO\�DLU��0RUHRYHU��D�GLIIHUHQW�XVH�RI�PDFURQXWULHQWV�E\�DOJDO�FHOOV�DQG�FKDQJHV�LQ�
FHOOXODU�FRPSRVLWLRQ�ZHUH�REVHUYHG�ZKHQ�&2��ZDV�VXSSOLHG��3UHOLPLQDU\�H[SHULPHQWV�SHUIRUPHG�XVLQJ�ÀXH�
gases supplied to P. tricornutum�FXOWXUHV�UHSRUWHG�QR�LQKLELWLRQ�RI�WKH�DOJDO�JURZWK�DQG�SURPLVLQJ�UHVXOWV�
DWWHVWLQJ�WKHLU�SRWHQWLDO�XVH�WR�FXOWLYDWH�PLFURDOJDH��
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The ecology of the genus Leptocylindrus in a highly structured ecosystem, the northern 
Adriatic

D. Maric Pfannkuchen1, N. Kuzat1, J. Godrijan2, M. Smodlaka1, A. Baricevic1, 
Emina Pustijanac3, R. Jahn4, I. Ivancic1, M. Pfannkuchen1

1Center for marine research, 5XÿHU�%RãNRYLü�,QVWLWXWH��*�3DOLDJD����5RYLQM��&URDWLD
2�'LYLVLRQ�IRU�0DULQH�DQG�(QYLURQPHQWDO�5HVHDUFK��5XÿHU�%RãNRYLü�,QVWLWXWH��%LMHQLþND�FHVWD�����=DJUHE��

Croatia
3University Jurja Dobrile, G. Paliaga 5, Pula, Croatia

4%RWDQLVFKHU�*DUGHQ�XQG�%RWDQLVFKHV�0XVHXP�%HUOLQ�'DKOHP��)UHLH�8QLYHUVLWDW�%HUOLQ��.RQLQJ�/XLVH�
Str.6-8, Berlin, Germany

7KH�PDULQH�GLDWRP�JHQXV /HSWRF\OLQGUXV LV�D�PDMRU�FRPSRQHQW�RI�SK\WRSODQNWRQ�EORRPV�LQ�FRDVWDO�HFRV\VWHPV�
ZRUOGZLGH��KRZHYHU��OLWWOH�LV�NQRZQ�DERXW�WKH�HFRORJ\�DQG�PHWLFXORXV�VSHFLHV�FRPSRVLWLRQ�RI�WKLV�JHQXV�LQ�
WKH�$GULDWLF�6HD��$OWKRXJK�/HSWRF\OLQGUXV�GDQLFXV and /��PLQLPXV KDYH�EHHQ�UHSRUWHG�IURP�QXPHURXV�VWXGLHV�
FRQGXFWHG�LQ�$GULDWLF��WKHUH�KDV�EHHQ�QHLWKHU�XQHTXLYRFDO�VSHFLHV�LGHQWL¿FDWLRQ�QRU�IRFXVHG�H[DPLQDWLRQ�
RI�WKH�WHPSRUDO�DEXQGDQFH�RI /HSWRF\OLQGUXV LQ�WKLV�UHJLRQ��,Q�D�UHFHQW�UHDSSUDLVDO�RI /HSWRF\OLQGUXV E\�
1DQMDSSD� HW� DO�� ������� ¿YH� VSHFLHV� DQG� RQH� QHZ� JHQXV�ZHUH� LGHQWL¿HG� XVLQJ� ERWK�PRUSKRORJLFDO� DQG�
PROHFXODU�PDUNHUV��:H�KHUH�GHVFULEH�WKH�WHPSRUDO�GLVWULEXWLRQ�RI�WKH�JHQXV /HSWRF\OLQGUXV EDVHG�RQ����
\HDUV�RI�UHFRUGV��UHYHDOLQJ�WKDW�WKLV�GLDWRP�LV�D�NH\�FRPSRQHQW�RI�WKH�VHDVRQDO�SK\WRSODQNWRQ�F\FOH��ZLWK�
JUHDWHVW�DEXQGDQFH� LQ� WKH�VSULQJ�DQG�DXWXPQ��8VLQJ� OLJKW�DQG�VFDQQLQJ�HOHFWURQ�PLFURVFRS\�DV�ZHOO�DV�
JHQHWLF� DQDO\VLV� EDVHG�RQ� WKH� QXFOHDU�HQFRGHG� U'1$� UHJLRQV�� RXU� VWXG\�XQDPELJXRXVO\� UHYHDOHG� WKUHH�
VSHFLHV�QHZ�IRU�WKH�$GULDWLF�6HD��/HSWRF\OLQGUXV�KDUJUDYHVLL, /HSWRF\OLQGUXV convexus and /HSWRF\OLQGUXV�
aporus. )XUWKHUPRUH��ZH� LQYHVWLJDWHG� WKH�JURZWK�� DX[RVSRUH�DQG� UHVWLQJ� VSRUH� IRUPDWLRQ�RI�RQH�RI� WKH 
/HSWRF\OLQGUXV VSHFLHV� XQGHU� GLIIHUHQW� QXWULHQW� UHJLPHV��7KH� HFRORJ\�� SK\VLRORJ\� DQG� HYROXWLRQ�RI� WKLV�
VLJQL¿FDQW�GLDWRP�JHQXV�VKRXOG�EH�IXUWKHU�LQYHVWLJDWHG�
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Canopy-forming algae and biodiversity: the structure and large-scale spatial variability of 
macroalgal assemblages associated to Cystoseira beds

Luigi Piazzi, Stefania Pinna, Giulia Ceccherelli 

Dipartimento di Scienze della Natura e del Territorio, Università di Sassari, Via Piandanna 4, 07100 
Sassari, Italy (lpiazzi@uniss.it)

,Q�WKH�0HGLWHUUDQHDQ�6HD�  Cystoseira�VSHFLHV�DUH�WKH�PRVW�LPSRUWDQW�FDQRS\�IRUPLQJ�DOJDH�LQ�VKDOORZ�URFN\�
bottoms.�7KH�DLP�RI�WKH�SUHVHQW�VWXG\�LV�WR�FRQWULEXWH�WR�WKH�NQRZOHGJH�RI�WKH�VWUXFWXUH�RI�WKH�Cystoseira-
GRPLQDWHG�DVVHPEODJHV�WKURXJK�WKH�DVVHVVPHQW�RI�D�ODUJH�VFDOH�VWXG\��6SHFL¿FDOO\��ZH�WHVWHG�WKH�K\SRWKHVLV�
WKDW�WKH�QXPEHU�RI�WD[D��WKH�DEXQGDQFH�DQG�WKH�VWUXFWXUH�RI�HSLSK\WLF�DQG�HSLOLWKLF�PDFURDOJDH�DVVRFLDWHG�
WR�WKH�Cystoseira beds�FKDQJHG�DPRQJ�GLIIHUHQW�VSDWLDO�VFDOHV��$�KLHUDUFKLFDO�VDPSOLQJ�GHVLJQ�LQ�D�WRWDO�RI�
¿YH�VLWHV�DFURVV�WKH�0HGLWHUUDQHDQ�6HD�ZDV�XVHG��$�WRWDO�RI���� WD[D��VSHFLHV�DQG�JHQXV�OHYHO��DVVRFLDWHG�
to Cystoseira�EHGV�ZHUH�LGHQWL¿HG��7KH�5KRGRSK\WD�Polysiphonia subulifera and Haliptilon virgatum and 
WKH�2FKURSK\WD�Sphacelaria cirrosa and Dictyota�VSS�ZHUH�WKH�PRVW�FRPPRQ�HSLSK\WLF�PDFURDOJDO�WD[D��
7KH�5KRGRSK\WD�/DXUHQFLD�REWXVD��DQG�WKH�2FKURSK\WD�Padina pavonica and Halopteris scoparia were 
DPRQJ�WKH�PRVW�DEXQGDQW�QR�HSLSK\WLF�PDFURDOJDH��TKH�RFFXUUHQFH�RI�VPDOO�DQG�ODUJH�VFDOH�YDULDELOLW\�ZDV�
KLJKOLJKWHG��EXW�WKH�GLIIHUHQW�DVVHPEODJHV�FRPSRVLQJ�WKH�ZKROH�PDFUR�FRPPXQLW\�DVVRFLDWHG�WR�Cystoseira 
VKRZHG�GLIIHUHQW�SDWWHUQV�RI�VSDWLDO�YDULDELOLW\��7KH�UHODWLYH�LPSRUWDQFH�RI�WKH�GLIIHUHQW�VFDOHV�RI�VSDWLDO�
YDULDELOLW\� KLJKOLJKWHG� FDQ� EH� RI� SUDFWLFDO� XVH� WR� RSWLPL]H� VDPSOLQJ� GHVLJQV� IRFXVHG� RQ� WKH� HFRORJLFDO�
SUREOHPV�RI�WKLV�KDELWDW�DQG�PRQLWRULQJ�SODQV��
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Phytoplankton stable carbon isotopes as a tool to monitor CO2 leakage at Carbon Capture 
and Storage sites

Relitti F.1,2, Ogrinc N.3, Giani M.1, Cerino F.1, De Vittor C.1, Urbini L.1, Krajnc B.3, Del Negro P.1

1 Istituto Nazionale dL�2FHDQRJUD¿D�H�GL�*HR¿VLFD�6SHULPHQWDOH�±�2*6��6H]LRQH�2FHDQRJUD¿D��9LD�
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2�'LSDUWLPHQWR�GL�6FLHQ]H�GHOOD�9LWD��8QLYHUVLWj�GHJOL�6WXGL�GL�7ULHVWH��9LD�/LFLR�*LRUJLHUL����������
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3�-RåHI�6WHIDQ�,QVWLWXWH��'HSDUWPHQW�RI�(QYLURQPHQWDO�6FLHQFHV��-DPRYD�FHVWD���
�����/jubljana, Slovenia

&DUERQ� FDSWXUH� DQG� VWRUDJH� WHFKQRORJ\� �&&6�� LV� H[SHFWHG� WR� SOD\� D� NH\� UROH� DPRQJ� VWUDWHJLHV� IRU� WKH�
PLWLJDWLRQ�RI� FOLPDWH� FKDQJH�E\� UHGXFLQJ�&2�� HPLVVLRQV� LQWR� DWPRVSKHUH� IURP� IRVVLO� IXHO� FRPEXVWLRQ��
$OWKRXJK�D�ZHOO�HQJLQHHUHG�VWRUDJH�VLWH�LV�QRW�H[SHFWHG�WR�OHDN��WKH�ULVN�RI�IDLOXUH�RI�&2� containment and 
WKH�VXEVHTXHQW�HQYLURQPHQWDO�LPSDFW�LV�D�PDMRU�LVVXH�IRU�WKH�DFFHSWDQFH�RI�WKLV�DSSURDFK��7KLV�VWXG\�DLPV�WR�
WKH�HYDOXDWLRQ�RI�VWDEOH�FDUERQ�LVRWRSH�DQDO\VLV�DV�D�WRRO�IRU�HIIHFWLYH�HDUO\�ZDUQLQJ�RI�&2��PLJUDWLRQ�IURP�
&&6��VLQFH�GLIIHUHQW�FDUERQ�VRXUFHV�KDYH�VSHFL¿F�į13&��XVXDOO\�ORZHU�YDOXHV�LQ�DQWKURSRJHQLF�HPLVVLRQV�
WKDQ�LQ�QDWXUDO�&2�).
7ZR�FXOWXUH�H[SHULPHQWV�ZHUH�FRQGXFWHG�ZLWKLQ��/�SKRWRELRUHDFWRUV�XQGHU�FRQWUROOHG�FRQGLWLRQV��OLJKW��
WHPSHUDWXUH��� ,Q� HDFK� H[SHULPHQW�� WKH� GLDWRP�Thalassiosira rotula� ZDV� JURZQ� LQ� WZR� GLIIHUHQW�PHGLD��
RQH�SUHSDUHG�ZLWK�QDWXUDO� VHDZDWHU� DQG� WKH�RWKHU�ZLWK�DUWL¿FLDO� VHDZDWHU��ZKRVH�FDUERQDWH� V\VWHP�ZDV�
GHULYHG�IURP�DQWKURSRJHQLF�&2���%RWK�PHGLD�ZHUH�HTXDOO\�VXSSOHPHQWHG�ZLWK�QXWULHQWV��VLOLFDWH��QLWUDWH�
DQG�SKRVSKDWH���PHWDOV�DQG�YLWDPLQV��'DLO\�YDULDWLRQV�RI�į13C in dissolved inorganic carbon (DIC) and in 
GLDWRPV�ZHUH�DQDO\VHG�LQ�RUGHU�WR�VWXG\�WKH�SK\WRSODQNWRQ�UHVSRQVH�
$FFRUGLQJ� WR� WKH� H[SHULPHQWV� UHVXOWV�� GLIIHUHQFHV� H[LVW� LQ� PLFURDOJDH� LVRWRSH� FRPSRVLWLRQ� EHWZHHQ�
QDWXUDO�DQG�DQWKURSRJHQLF�FRQGLWLRQV��,Q�QDWXUDO�PHGLXP��WKH�GLDWRPV�į13C�YDOXHV�GLG�QRW�VKRZ�LPSRUWDQW�
GHYLDWLRQV� IURP� WKH� VWDUWLQJ� YDOXH� �í����� �� ���Å��� ZKHUHDV� LQ� WKH� DQWKURSRJHQLF� &2�� FRQGLWLRQ�� WKH�
XSWDNH�RI�13&�GHSOHWHG�',&��í����������Å��UHVXOWHG�LQ�WKH�GHFUHDVLQJ�YDOXHV�RI�PLFURDOJDH�FDUERQ�LVRWRSH�
FRPSRVLWLRQ��XQWLO�í����Å���7KH�UDSLG�FKDQJH�LQ�SK\WRSODQNWRQ�LVRWRSH�FRPSRVLWLRQ�FRQ¿UPV�WKH�PHWKRG�
WHVWHG�DV�UHOLDEOH�IRU�LGHQWLI\LQJ�GLIIHUHQW�&2� sources.
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Phytoplankton traits, functional groups and community organization
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$�FHQWUDO�JRDO�LQ�HFRORJ\�LV�WR�XQGHUVWDQG�DQG�SUHGLFW�WKH�HIIHFWV�RI�HQYLURQPHQWDO�FKDQJH�RQ�HFRORJLFDO�
FRPPXQLWLHV� DQG� WKH� FRQVHTXHQFHV� RI� FRPPXQLW\� FKDQJH� IRU� HFRV\VWHP� IXQFWLRQLQJ�� 6HDUFKLQJ� IRU�
FRPPRQ� SDWWHUQV� DQG� GHFRGLQJ� XQGHUO\LQJ� PHFKDQLVPV� IURP� WKRVH� SDWWHUQV� LV� KRZ� VFLHQWLVWV� FDQ�
FRQWULEXWH�WR�VXVWDLQDEOH�HFRV\VWHP�PDQDJHPHQW�DQG�FRQVHUYDWLRQ��7UDLW�EDVHG�DSSURDFKHV�KDYH�EHFRPH�
LQFUHDVLQJO\� VXFFHVVIXO� LQ�FRPPXQLW\�HFRORJ\� LQ�JHQHUDO� DQG�SK\WRSODQNWRQ�FRPPXQLWLHV� LQ�SDUWLFXODU��
3K\WRSODQNWRQ�FRPPXQLWLHV�KDYH�D�ULFK�KLVWRU\�DV�PRGHO�V\VWHPV�LQ�FRPPXQLW\�HFRORJ\�DQG�DUH�LGHDOO\�
VXLWHG�IRU�DSSO\LQJ�DQG�IXUWKHU�GHYHORSLQJ�WUDLW�EDVHG�FRQFHSWV��8QGHUVWDQGLQJ�WUDLW�FKDQJHV�LV�NH\�WR�EHWWHU�
IRUHFDVWLQJ�FRPPXQLW\�UHVSRQVHV�WR�HQYLURQPHQWDO�LPSDFWV��LQFOXGLQJ�DQWKURSRJHQLF�JOREDO�FKDQJH��,Q�WKH�
FRQWH[W�RI�PDLQWHQDQFH�RI�ELRGLYHUVLW\�DQG�HFRORJLFDO�IXQFWLRQV��PLFURELDO�HFRORJLVWV�IDFH�WKH�FKDOOHQJH�RI�
OLQNLQJ�LQGLYLGXDO�OHYHO�YDULDELOLW\�LQ�IXQFWLRQDO�WUDLWV�WR�ODUJHU�VFDOH�HFRV\VWHP�SURFHVVHV��3K\WRSODQNWRQ�
FHOO�VL]H�DQG�VKDSH�DUH�NH\�WUDLWV�XQGHU�VHOHFWLRQ�E\�HQYLURQPHQWDO�¿OWHUV�DQG�VSHFLHV�LQWHUDFWLRQV��+HUH��
ZH�H[SORUH�KRZ�VL]H� DQG� VKDSH�HQWHU� WKH�GLYHUVLW\�JDPH��+RZ�GRHV� WD[RQRPLF�DQG�PRUSKR�IXQFWLRQDO�
FRPPXQLW\�VWUXFWXUH�YDU\�DW�GLIIHUHQW�VSDWLDO�VFDOHV"�:KDW�DUH�WKH�SRWHQWLDO�GULYHUV�VKDSLQJ�WKH�VWUXFWXUH�RI�
SK\WRSODQNWRQ�FRPPXQLWLHV"�:H�H[SORUH�WKHVH�TXHVWLRQV�E\�ORRNLQJ�DW�WKH�LQGLYLGXDO�OHYHO�YDULDELOLW\�LQ�
WD[RQRPLF�DQG�PRUSKRORJLFDO�WUDLWV�LQ�D�ELRJHRJUDSKLFDO�VQDSVKRW�RI�QDWXUDO�SK\WRSODQNWRQ�FRPPXQLWLHV�
LQ� FRDVWDO� HFRV\VWHPV� DURXQG� WKH� JOREH�� 6SHFLHV� GLYHUVLW\�ZDV�PRUH� YDULDEOH� WKDQ� WUDLW� GLYHUVLW\� IURP�
ORFDO� WR�JOREDO� VSDWLDO� VFDOHV��:H� VXJJHVW� WKDW� VWUXFWXUDO� RUJDQL]DWLRQ�RI�SK\WRSODQNWRQ� FRPPXQLWLHV� LQ�
FRDVWDO�HFRV\VWHPV�PD\�IROORZ�D�KLHUDUFKLFDO�SDWWHUQ�RI�WUDLW�RUJDQL]DWLRQ��ZKHUH�D�GLIIHUHQW�FRPELQDWLRQ�RI�
PXOWLSOH�IXQFWLRQDO�WUDLWV�PD\�UHSUHVHQW�HIIHFWLYH�VWUDWHJLHV�DQG�SURPRWH�VXFFHVV�XQGHU�JLYHQ�HQYLURQPHQWDO�
FRQGLWLRQV�DV�D�UHVROXWLRQ�RI�+XWFKLQVRQ¶V�SDUDGR[�
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Phosphorus and metal removal combined with lipid production by the green microalga 
Desmodesmus sp.: an integrated approach

1Rugnini Lorenza, 2Costa Giulia, 1Congestri Roberta, 3Antonaroli Simonetta, 1Bruno Laura

1/%$�/DERUDWRU\�RI�%LRORJ\�RI�$OJDH� Dept. of Biology, University of Rome “Tor Vergata”, via Cracovia 
1, 00133 Rome (l.rugnini@gmail.com)

2/DERUDWRU\�RI�(QYLURQPHQWDO�(QJLQHHULQJ��'HSW��&LYLO�(QJLQHHULQJ�DQG�&RPSXWHU�6FLHQFH�(QJLQHHULQJ��
University of Rome “Tor Vergata”, via del Politecnico ,  00133 Rome3 Department of Chemical Sciences 

and Technologies, University of Rome “Tor Vergata”��YLD�GHOOD�5LFHUFD�6FLHQWL¿FD�VQF��������5RPH

7KH� TXDOLW\� RI� VXUIDFH�ZDWHU� ERGLHV� LV� VWLOO� WKUHDWHQ� E\� DQWKURSRJHQLF� DFWLYLWLHV� FDXVLQJ� GLIIXVH� DQG�RU�
SRLQW�VRXUFH�HPLVVLRQV�RI�ERWK�RUJDQLF�DQG�LQRUJDQLF�SROOXWDQWV��(IÀXHQWV�ULFK�LQ�QXWULHQWV�VXFK�DV�QLWURJHQ�
�1��DQG�SKRVSKRUXV��3��FDQ�OHDG�WR�HXWURSKLFDWLRQ�>�@��ZKLOH�PHWDOV�PD\�EH�WR[LF�IRU�KXPDQ�DQG�HFRV\VWHP�
KHDOWK� >�@��7KLV�ZRUN� IRFXVHG� RQ� WKH� SRWHQWLDO� RI�Desmodesmus� VS�� IRU�ZDVWHZDWHU� ELRUHPHGLDWLRQ� DQG�
ELRGLHVHO�SURGXFWLRQ��7KLV�PLFURDOJD�ZDV�JURZQ�LQ�WZR�Runs��QDPHO\�Run 1 and Run 2, using a culture 
PHGLXP�ZLWK�D�3�FRQWHQW�RI������PJ�/-1 WR�VLPXODWH�D�GRPHVWLF�RU�DQ�LQGXVWULDO�ZDVWHZDWHU�HIÀXHQW��,Q�Run 
2, Desmodesmus�VS��ZDV�H[SRVHG�WR�D�PXOWL�PHWDO�VROXWLRQ�RI�&X������PJ�/-1��DQG�1L������PJ�/-1) and 
WKH�ELRVRUSWLRQ�DELOLW\�RI�OLYLQJ�FHOOV�ZDV�HYDOXDWHG�DIWHU���GD\V�RI�FRQWDFW�WLPH��,Q�ERWK�Runs, biomass 
SURGXFWLRQ��3�UHPRYDO��DGVRUSWLRQ�FDSDFLW\�RI�IUHH]H�GULHG�ELRPDVV�����PLQXWHV�FRQWDFW�WHVWV��&X�DQG�1L�
PL[HG�VROXWLRQ��DQG�OLSLG�\LHOGV�ZHUH�DOVR�HYDOXDWHG��5HVXOWV�VKRZHG�WKDW�3�ZDV�FRPSOHWHO\�UHPRYHG�LQ����
GD\V�LQ�Run 1��������DQG�LQ����GD\V�LQ�Run2 �������IXUWKHUPRUH������RI�&X�DQG�����RI�1L�ZHUH�UHPRYHG�
DIWHU���GD\V�RI�H[SRVXUH�LQ�Run 2��$GVRUSWLRQ�WHVWV�ZLWK�QRQ�OLYLQJ�REWDLQHG�LQ�ERWK�Runs��IUHH]H�GULHG�
ELRPDVV��VKRZHG�WKDW�PDWHULDO� IURP�Run 1�ZDV�DEOH� WR�DGVRUE�����RI�&X�DQG�����RI�1L��ZKLOH�PHWDO�
DGVRUSWLRQ�E\�QRQ�OLYLQJ�ELRPDVV� IURP�Run 2��SUHYLRXVO\�H[SRVHG� WR�PHWDOV� IRU���GD\V��ZDV�RQO\�����
IRU�&X�DQG�����IRU�1L��7KLV�ZDV�OLNHO\�GXH�WR�VDWXUDWLRQ�RI�IUHH�ELQGLQJ�VLWH�WKDW�RFFXUUHG�LQ�OLYLQJ�FHOOV�
GXULQJ�WKH�JURZWK��/LSLG�DQDO\VHV�UHYHDOHG�WKDW�WKH�SUHVHQFH�RI�PHWDOV�LQ�Run 2�GHFUHDVHG�WKH�OLSLG�\LHOG�
�IURP�����LQ�Run 1�WR�����LQ�Run2���EXW�DFFRUGLQJ�WR�(XURSHDQ�DQG�$PHULFDQ�VWDQGDUG��ELRGLHVHO�TXDOLW\�
IURP�ELRPDVV�REWDLQHG�LQ�Run 2�ZDV�KLJKHU�WKDQ�WKDW�IURP�Run 1.�,Q�D�ZDVWH�WR�YDOXH�DSSURDFK��UHVLGXDO�
ELRPDVV�DIWHU�OLSLG�H[WUDFWLRQ�IURP�ERWK�Runs ZDV�HPSOR\HG�IRU�DGVRUSWLRQ�WHVWV�RI����PLQ�DQG�WKH�GDWD�
UHYHDOHG�WKDW�RQO\�WKH�ELRPDVV�IURP�5XQ���ZDV�VWLOO�DEOH�WR�UHPRYH�PHWDOV��HYHQ�LI�ZLWK�D�ORZ�UHPRYDO�
HI¿FLHQF\������DQG�����RI�&X�DQG�1L��UHVSHFWLYHO\���7KLV�VWXG\�GHPRQVWUDWHV�WKH�HIIHFWLYHQHVV�RI�XVLQJ�
WKLV�JUHHQ�PLFURDOJD�WR�LQWHJUDWH�WKH�UHPRYDO�RI�FRQWDPLQDQWV�VXFK�DV�3��&X�DQG�1L�ZLWK�WKH�XVH�RI� WKH�
ELRPDVV�REWDLQHG�DV�IHHGVWRFN�IRU�ELRIXHO�SURGXFWLRQ��RIIHULQJ�D�QHZ�DOWHUQDWLYH�VROXWLRQ�WR�WKH�SUREOHPV�
RI�HQYLURQPHQWDO�SROOXWLRQ�DQG�HQHUJ\�VKRUWDJH�

>�@�6FKLQGOHU��'�:���+HFN\��5�(���)LQGOD\��'�/���6WDLQWRQ��0�3���3DUNHU��%�5���3DWHUVRQ��0�-���%HDW\��.�*���/\QJ��0���.DVLDQ��6�(�0����������
(XWURSKLFDWLRQ�RI�ODNHV�FDQQRW�EH�FRQWUROOHG�E\�UHGXFLQJ�QLWURJHQ�LQSXW��5HVXOWV�RI�D����\HDU�ZKROH�HFRV\VWHP�H[SHULPHQW��31$6�105������
������������������� � � ���

>�@�7RUUHV�� (�0���+HVV��'���0F1HLO��%�7���*X\��7���4XLQQ�� -�&�� �������� ,PSDFW� RI� LQRUJDQLF� FRQWDPLQDQWV� RQ�PLFURDOJDH� SURGXFWLYLW\� DQG�
ELRUHPHGLDWLRQ�SRWHQWLDO��(FRWR[LFRORJ\�DQG�(QYLURQPHQWDO�6DIHW\�139�����±�����
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The use of Marine Resources for Restoration and Conservation of Artworks

Ulderico Santamaria1, Fabio Morresi2, Filippo Fratini3, Stefania Bani4

 

1,2,4 SFLHQWL¿F�/DERUDWRULHV�RI�9DWLFDQ�0XVHXPV��9DWLFDQ�&LW\�������
3 Freelance 0DULQH�%LRORJLVW��5RPH��������,WDO\���¿OLSSRIUDWLQL�I#OLEHUR�LW�

,Q�WKH�FRQVHUYDWLRQ�RI�DUWLIDFWV��WKH�XVH�RI�QDWXUDO�PDWHULDOV�KDV�EHHQ�LQFUHDVLQJ�LQ�UHFHQW�\HDU��HVSHFLDOO\�
DW�9DWLFDQ�0XVHXPV��WKDQNV�WR�WKH�ZRUN�RI�WKH�6FLHQWL¿F�/DERUDWRULHV��,Q�PDQ\�FDVHV��QDWXUDO�PDWHULDOV�DUH�
SURJUHVVLYHO\�UHSODFLQJ�V\QWKHWLF�RQHV��DOORZLQJ�OHVV�LQYDVLYH�LQWHUYHQWLRQV�RQ�DUWZRUNV�DQG�D�PLQRU�LPSDFW�
RQ� RSHUDWRUV� DQG� WKH�(QYLURQPHQW��7KH� HPHUJHQFH� RI� WKHVH� QHZ� UHVWRUDWLRQ�PHWKRGRORJLHV� UHSUHVHQWV��
WKXV��D�UHDO�FKDQJH�LQ�DSSURDFKHV��OHDGLQJ�UHVWRUHUV�WRZDUGV�WKH�SULQFLSOH�RI�VXVWDLQDELOLW\�LQ�WKH�SUDFWLFH�
RI� FRQVHUYDWLRQ�� ,Q� WKH� UHVWRUDWLRQ� /DERUDWRULHV� RI�9DWLFDQ�0XVHXPV�� FKHPLVWV�� QDWXUDOLVWV�� ELRORJLVWV��
DQG�UHVWRUHUV�ZRUN�WRJHWKHU�WR�¿QG�QHZ�UHVWRUDWLRQ�VROXWLRQV�WKURXJK�WKH�XVH�RI�QDWXUDO�PDWHULDOV��,Q�WKLV�
FRQWH[W��PDULQH� UHVRXUFHV� UHSUHVHQW� DQ� H[WUDRUGLQDU\� VRXUFH� RI� LQQRYDWLYH� SURGXFWV� WR� EH� WHVWHG� LQ� WKH�
¿HOG� RI� &XOWXUDO� +HULWDJH��$PRQJ� WKH� QDWXUDO� PDWHULDOV� IRU� FRQVROLGDWLRQ�� ³)XQRUL´�� D� SRO\VDFFKDULGH�
H[WUDFWHG�IURP�WKH�UHG�DOJDH�Gloiopeltis furcata �3RVWHOV	5XSUHFKW��-�$JDUGK��RI�WKH�3DFL¿F�2FHDQ�LV�QRZ�
FRPPRQO\�XVHG��7KH�PDWUL[�IURP�ZKLFK�WKH�)XQRUL�LV�REWDLQHG�LV�VROXEOH�LQ�KRW�ZDWHU�DQG�FRQVLVWV�RI�D�
PL[WXUH�RI�SRO\VDFFKDULGHV��VXOSKDWHV��OLSLGV��SURWHLQV��VDOWV��DQG�G\HV��,]XPL��������G.furcata�LV�SXUL¿HG�
LQ�ODERUDWRU\�DQG�LWV�H[WUDFW�LV�XVHG�E\�UHVWRUHUV�RQ�SDSHU��ZRRG��PHWDO��DQG�ZDOO�SDLQWLQJV��0LFKHO���������
$W�WKH�VDPH�WLPH��VWXGLHV�DQG�H[SHULPHQWV�RQ�WKH�UHG�0HGLWHUUDQHDQ�DOJDH�Sphaerococcus coronopifolius 
6WDFNKRXVH��DUH�RQJRLQJ�DW�9DWLFDQ�0XVHXPV��6HYHUDO�WHVWV�KDYH�VKRZQ�WKDW�WKH�H[WUDFW�REWDLQHG�IURP�S. 
coronopifolius�KDV�SURSHUWLHV�VLPLODU�WR�WKRVH�RI�)XQRUL��0RUHRYHU��LW�VHHPV�WR�PD\�DVVXUH�D�EHWWHU�\LHOG�
LQ�WHUPV�RI�S+��FRQGXFWLYLW\�DQG�DGKHVLYHQHVV��)UDWLQL�HW�DO���������5HFHQW�VWXGLHV�KDYH�GHPRQVWUDWHG�WKDW�
WKH�VSHFLHV�UHSURGXFHV�RQ�WKH�/D]LR�FRDVWV�WURXJK�D�GLUHFW�W\SH�RI�OLIH�KLVWRU\��HQVXULQJ�D�OHVV�YDULDELOLW\�
LQ�WKH�FRPSRVLWLRQ�DQG�\LHOG�RI�WKH�QDWXUDO�SURGXFWV�V\QWKHVL]HG�E\�LW��$EGHODKDG�HW�DO���������)LQDOO\��WKH�
XVH�RI�Posidonia oceanica �/���'HOLOH�IRU�UHVWRUDWLRQ�SXUSRVHV�LV�WR�EH�DOVR�UHPDUNHG��/RPRUR�HW�DO���������
7KH�HJRFURSLOHV�RI�WKLV�PDULQH�SODQW�DUH�WUHDWHG�LQ�ODERUDWRU\�DQG�XVHG�DV�VWXFFR�IRU�ZRRGZRUN��7HVWV�DQG�
applications on Posidonia oceanica�DUH�VWLOO�RQJRLQJ�DW�WKH�6FLHQWL¿F�/DERUDWRULHV��0LQQLQL�HW�DO���������
3DUHQWH�HW�DO���������

���$EGHODKDG�1���%DUEDWR�)���2¶+HLU�6���)UDWLQL�)���9HOOHWWD�$���1LQLYDJJL�/���$O¿QLWR�6����������Reproduction of  Sphaerococcus coronopifolius 
�*LJDUWLQDOHV��5KRGRSK\WD��LQ�QDWXUDO�SRSXODWLRQV�RI�WKH�/D]LR�FRDVWV��FHQWUDO�,WDO\��DQG�LQ�FXOWXUH��&U\SW��$OJRO�������������������'RL���������
FU\D�Y���LVV�����������

���)UDWLQL�)���5LYLqUH�&��	�6DQWDPDULD�8����������Sphaerococcus coronopifolius (Rhodophyta, Gigartinales): a Mediteranean red alga with 
potential and applications in restoration.�1DWXUDO�SURGXFW�UHVHDUFK��'2,��������������������������������

���,]XPL�.����������Chemical heterogeneity of anhydrogalactose containing polysaccharides from Gloiopeltis furcata. $JULF�%LRO�&KHP������
��������

���/RPRUR�$���*ULHFR�)���$WWDQDVLR�&���*XLGR�0����������Recupero e valorizzazione di residui vegetali spiaggiati di Posidonia oceanica e 
Cymodocea nodosa.�,Q�$WWL�GHL�6HPLQDUL��5LYROX]LRQH�(FRLQGXVWULDOH�������1RYHPEUH��������HFR�ORJLFDVUO�LW��%DUL�

���0LFKHO�)����������Funori and Jun Funori: two related consolidant with surprising properties. In Proceedings of Symposium 2011: Adhesives 
and consolidants  for Conservation��2FWREHU����WR�����������2WWDZD��,QIRUPDWLRQ�DUFKLYHG�RQ�WKH�ZHE�E\�WKH�&DQDGLDQ�&RQVHUYDWLRQ�,QVWLWXWH��
p. 1-14.

���0LQLQQL�0���6DQWDPDULD�3����������I tanti usi dei residui di posidonia spiaggiata. In “Il caso dei residui spiaggiati di Posidonia oceanica: da 
UL¿XWR�D�ULVRUVD´��/HYDQWH�(GLWRUL��%DUL�

���3DUHQWH�$���&RFR]]D�&���6LJQRUH�$���6DQWDPDULD�3����������&DUDWWHUL]]D]LRQH�FKLPLFR�¿VLFD�GHL�UHVLGXL�GL�3RVLGRQLD�VSLDJJLDWD� In https://
www.researchgate.net/publication/267210052  
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Acclimation of Caulerpa cylindracea�WR�RFHDQ�DFLGL¿FDWLRQ

Santin A.1, Moschin E.1, Lorenti M.2, Buia M.C.2 and Moro I.1

 
1 Department of Biology, University of Padova, Via U. Bassi 58B, 35121, Padova, Italy                     

(anna.santin.92@gmail.com)
2 Center of  Villa Dohrn - Benthic Ecology, Integrative Marine Ecology Department, Stazione Zoologica 
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$UHDV� VKRZLQJ� QDWXUDOO\� KLJK� OHYHOV� RI� &2�� VXFK� DV� XSZHOOLQJ� DUHDV�� URFN\� WLGDO� SRROV�� DQG� YROFDQLF�
underwater CO��YHQWV�KDYH�EHHQ�UHFHQWO\�XVHG�DV�QDWXUDO�ODERUDWRU\�ZKHUH�WR�VWXG\�WKH�HIIHFWV�RI�RFHDQ�
DFLGL¿FDWLRQ�RQ�EHQWKLF�V\VWHPV��LQ�SDUWLFXODU�WKRVH�ZKHUH�DOLHQ�VSHFLHV�DUH�DOUHDG\�VHWWOHG��+DOO�6SHQFHU�
HW�DO���������� �$URXQG� WKH�&DVWHOOR�$UDJRQHVH��,VFKLD� ,VODQG��*XOI�RI�1DSOHV��VKDOORZ�XQGHUZDWHU�YHQWV�
QDWXUDOO\�DFLGLI\�WKH�ZDWHU��YHU\�FORVH�WR�S+�YDOXHV�H[SHFWHG�IRU�������,Q�WKLV�DUHD�LW�KDV�EHHQ�SRVVLEOH�WR�
¿QG�SDWFKHV�RI�C. cylindracea�6RQGHU�ERWK�DW�DPELHQW�������DQG�³DFLG´�������FRQGLWLRQV�VLQFH�WKH�EHJLQQLQJ�
RI���rst�FHQWXU\���
7KURXJK�FURVVHG�WUDQVSODQW�H[SHULPHQWV�in situ�DQG�E\�XVLQJ�DQ�LQWHJUDWHG�DSSURDFK�ZH�LQYHVWLJDWHG�VKRUW��
DQG�ORQJ��WHUP�HIIHFWV�RI�RFHDQ�DFLGL¿FDWLRQ�RQ�C. cylindracea. �0RUSKRORJLFDO�DQG�XOWUDVWUXFWXUDO�DQDO\VHV�
ZHUH� SHUIRUPHG� � E\� XVLQJ� OLJKW� � DQG� WUDQVPLVVLRQ� HOHFWURQ� PLFURVFRS\�� SK\VLRORJLFDO� DQDO\VHV� ZHUH�
SHUIRUPHG�E\�GHWHFWLQJ�FKORURSK\OO�DQG�FDURWHQRLG�FRQWHQWV�DQG�WKH� in situ�SKRWRV\QWKHWLF�SHUIRUPDQF\�
�'LYLQJ�3$0�ÀXRURPHWHU���
6KRUW�WHUP� WUDQVSODQWV� IURP� ���� WR� ���� DQG� viceversa JDYH� RSSRVLWH� UHVXOWV�� 6WUHVV� HIIHFWV� UHVXOWHG� LQ�
WUDQVSODQWV�IURP�FXUUHQW�WR�ORZHU�S+�YDOXHV� D�GHFUHDVH�LQ�WKH�QXPEHU�RI�DFWLYH�FKORURSODVWV��WKH�DSSHDUDQFH�
RI�GLODWDWLRQV�EHWZHHQ�WK\ODNRLGDO�PHPEUDQHV��DQ�LQFUHDVH�LQ�WKH�DPRXQW�RI�SODVWRJOREXOHV��$�GHFUHDVH�LQ�
WKH�SKRWRV\QWKHWLF�HI¿FLHQF\�DOVR�RFFXUUHG��ZKLOH�FDURWHQRLGV�DQG�QRQ�SKRWRFKHPLFDO�\LHOGV�ZHUH�VWURQJO\�
LQFUHDVHG��$�FRPSOHWHO\�RSSRVLWH�UHVSRQVH�ZDV�REVHUYHG�LQ�WUDQVSODQWV�IURP�ORZHU�WR�QRUPDO�S+��+RZHYHU��
QR�VLJQL¿FDQW�GLIIHUHQFH�ZDV�HYLGHQW�ZKHQ��QDWLYH�SODQWV�DW�WKH�WZR�GLIIHUHQW�S+�FRQGLWLRQV�ZHUH�FRPSDUHG��
WHVWLI\LQJ�D�ORQJ�WHUP�DFFOLPDWLRQ�DW�ORZHU�S+�YDOXHV��
7KRVH�SUHOLPLQDU\�UHVXOWV�VHHP�WR�FRQ¿UP�WKH�KLJK�DFFOLPDWLRQ�FDSDFLW\�RI�WKLV��VSHFLHV�HYHQ�LQ�D�QHZ�S+�
VFHQDULR��DV�DOUHDG\�UHVXOWHG�DFFRUGLQJ�WR�YDULDWLRQV�LQ�WHPSHUDWXUH�DQG�GD\OHQJKW��5DQLHOOR�HW�DO���������
)ODJHOOD�HW�DO���������

+DOO�6SHQFHU�-�0���5RGROIR�0HWDOSD�5���0DUWLQ�6���5DQVRPH�(���)LQH�0���7XUQHU�6�0���5RZOH\�6�-���7HGHVFR�'��DQG�%XLD�0�&���������9ROFDQLF�
FDUERQ�GLR[LGH�YHQWV�VKRZ�HFRV\VWHP�HIIHFWV�RI�RFHDQ�DFLGL¿FDWLRQ��1DWXUH�������������

5DQLHOOR�5���/RUHQWL�0���%UXQHW�&���%XLD�0�&����������3KRWRDFFOLPDWDWLRQ�RI�WKH�LQYDVLYH�DOJD�Caulerpa racemosa var. cylindraceD�WR�GHSWK�
DQG�GD\OLJKW�SDWWHUQV�DQG�D�SXWDWLYH�QHZ�UROH�IRU�VLSKRQR[DQWKLQ��0DULQH�(FRORJ\���������������

)ODJHOOD�00��/RUHQWL�0��%XLD�0&���������7HPSHUDWXUH�UHVSRQVH�LQ�D�VKDOORZ�0HGLWHUUDQHDQ�SRSXODWLRQ�RI�Caulerpa racemosa var. cylindracea 
�&DXOHUSDOHV��&KORURSK\WD��DQG�D�SRVVLEOH�VWUDWHJ\�RI�VHDVRQ�DQWLFLSDWLRQ��%RWDQLFD�0DULQD�������������
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Intensive cultivation of Staurosirella pinnata (Bacillariophyceae) for mycosporine-like 
aminoacid characterization and bioactivity on melanoma cell line

Saverio Savio1, Erika Bellini1, Carlo Rodolfo2, Lucia Piredda2, Lorena Canuti2, Antonella Canini2, 
Roberta Congestri1

1Dipartimento di Biologia, Università degli Studi di Roma ‘Tor Vergata’, Via Cracovia, 00133 Roma 
(saverio.savio@gmail.com)

2'LSDUWLPHQWR�GL�%LRORJLD��8QLYHUVLWj�GHJOL�6WXGL�GL�5RPD�µ7RU�9HUJDWD¶��9LD�GHOOD�5LFHUFD�6FLHQWL¿FD��
00133 Roma 

0\FRVSRULQH�OLNH� DPLQR� DFLGV� �0$$V�� DUH� D� FODVV� RI� VPDOO�� ZDWHU�VROXEOH�PROHFXOHV� NQRZQ� IRU� WKHLU�
FDSDELOLW\�RI�DEVRUELQJ�89�UDGLDWLRQ�DQG�ZLGHVSUHDG�DFURVV�D�YDULHW\�RI�DOJDH�DQG�F\DQREDFWHULD��6RPH�
UHG�DOJDH�0$$V�VKRZHG�ELRDFWLYLW\�ZLWK�SRWHQWLDO�LQ�GUXJ�GLVFRYHU\��EXW�QR�HYLGHQFH�\HW�H[LVW�RQ�0$$�
production, composition and potential application in cultured diatoms. 

,Q�WKLV�ZRUN��RQH�EUDFNLVK�VWUDLQ�RI�Staurosirella pinnata �(KUHQEHUJ��'�0��:LOOLDPV�	�5RXQG��958&������
ZDV�PDVV�FXOWLYDWHG�LQ�LQGRRU�SRO\HWK\OHQH�SKRWRELRUHDFWRUV�����/��WR�SURGXFH�ELRPDVV�IRU�0$$�H[WUDFWLRQ�
XVLQJ�PHWKDQRO�ZDWHU��������Y�Y���([WUDFWV�ZHUH�WKHQ�FKDUDFWHUL]HG�XVLQJ�/&�06�DQG�VXEVHTXHQWO\�DQDO\]HG�
IRU�WKHLU�DQWL�R[LGDQW�DFWLYLW\�ZLWK�����GLSKHQ\O���SLFU\OK\GUD]\O��'33+��DVVD\�DQG��¿QDOO\��WHVWHG�IRU�WKHLU�
HIIHFW�RQ�PHODQRPD�FHOOV��&+/����E\�ÀRZ�F\WRPHWU\�

&KURPDWRJUDSKLF�SUR¿OHV�DOORZHG�LGHQWL¿FDWLRQ�RI�VHYHQ�GLIIHUHQW�P\FRVSRULQHV��WZR�RI�ZKLFK�P\FRVSRULQH�
JO\FLQH�DQG�HXKDORWKHFH��SUHVHQW�LQ�UHODWLYHO\�KLJK�DPRXQWV���������PJ�DQG��������PJ�J�RI�GU\�ZHLJKW�
H[WUDFW��FRPSDUHG�WR�FRQFHQWUDWLRQV�UHFRUGHG�IRU�RWKHU�WZR�GLDWRP�VWUDLQV Phaeodactylum tricornutum and 
7KDODVVLRVLUD�ZHLVVÀRJLL��6$*�&XOWXUH�&ROOHFWLRQ��FXOWLYDWHG�LQ�WKH�VDPH�FRQGLWLRQV�LQ�RXU�ODERUDWRU\��7KH�
UDGLFDO�VFDYHQJLQJ�DFWLYLW\�RI�S. pinnata�H[WUDFW�ZDV�DVVHVVHG�E\�'33+�DVVD\�VKRZLQJ�KLJK�DQWL�R[LGDQW�
DFWLYLW\��ZLWK�DQ�,&���RI���������������J��

%LRDFWLYLW\�RI�WKH�H[WUDFW�ZDV�WKHQ�WHVWHG�RQ�KXPDQ�PHODQRPD�&+/���FHOOV�DQG�F\WRÀXRULPHWULF�DQDO\VHV�
�)OXRUHVFHQFH�$FWLYDWHG�&HOO�6RUWLQJ��HYLGHQFHG�D�VWURQJ�F\WRWR[LF�HIIHFW�RI�WKH�H[WUDFW�DW�WKH�FRQFHQWUDWLRQ�
RI� ����� PJ�PO� ����� RI� LQFUHDVLQJ� FHOO� GHDWK�� DIWHU� ��K� DQG� ��K� WUHDWPHQWV�� )LQDOO\�� DW� WKH� H[WUDFW�
FRQFHQWUDWLRQV�RI���DQG����PJ�PO�DQ�DOWHUDWLRQ�RI�FHOO�F\FOH�ZDV�REVHUYHG�DIWHU����DQG���K�WUHDWPHQWV��
&+/��FHOOV�VKRZHG�DQ�LQFUHDVH�LQ�FHOOV�LQ�*��DQG�*��0�SKDVHV�ZKLOH�D�GHFUHDVH�RI�FHOOV�LQ�6�SKDVH�ZDV�
PHDVXUHG��7KHVH�UHVXOWV�VXJJHVW�DQ�DQWL�SUROLIHUDWLYH�HIIHFW�RI�WKH�S. pinnata�H[WUDFW�RQ�WKH�PHODQRPD�FHOO�
line.



�� Riunione annuale Gruppo Algologia - Trieste, 10-11 novembre 2017

Success of aquatic angiosperm transplantation in the northern Venice Lagoon

Adriano Sfriso1, Alessandro Buosi1, Chiara Facca1, Piero Franzoi1, Luca Scapin1,
 Matteo Zucchetta1, Andrea Bonometto2, Rossella Boscolo2, Federico Rampazzo2,  

Federica Oselladore2, Emanuele Ponis2. 

1 Department of Environmental Sciences, Informatics & Statistics Via Torino, 155,  30172, Mestre-Venice, 
Italy (sfrisoad@unive.it); 2 Italian National Institute for Environmental Protection and Research, ISPRA, 

/RF��%URQGROR��������&KLRJJLD��9HQH]LD���,WDO\�

7KH�SURMHFW�6H5HVWR��/,)(���1$7�,7���������DLPHG�DW�WKH�UHFRYHULQJ�RI�WKH�QRUWKHUQ�SDUW�RI�WKH�9HQLFH�
/DJRRQ� E\� � WUDQVSODQWDWLRQ� RI� DTXDWLF� DQJLRVSHUPV��7KH�PDLQ� DQWKURSRJHQLF� LPSDFWV� WKDW� DIIHFWHG� WKH�
ODJRRQ�LQ�WKH�VHFRQG�SDUW�RI�WKH�ODVW�FHQWXU\�UHGXFLQJ�DTXDWLF�DQJLRVSHUP�SUDLULHV��VLQFH�WKH�PLG�����V�
GHFOLQHG��7KH�EDQQLQJ�RI�SKRVSKRUXV�IURP�WKH�IRUPXODWLRQ�RI�GHWHUJHQWV��2FWREHU��������WKH�LQVWDOODWLRQ�
RI�XUEDQ�ZDVWH�ZDWHU�WUHDWPHQW�SODQWV�LQ�WKH�KLQWHUODQG�DQG�D�JHQHUDO�PDQDJHPHQW�RI�QXWULHQW�LQSXWV�LQ�WKH�
WULJJHUHG�D�SURJUHVVLYH�UHGXFWLRQ�RI�WKH�WURSKLF�FRQGLWLRQV�DQG�EORRPV�RI�8OYDFHDH�UHVWRULQJ�FRQGLWLRQV�
VXLWDEOH�IRU�SODQW�UHFUXLWPHQW��
7KH�REMHFWLYH�ZDV�WR�WULJJHU�WKH�QDWXUDO�UH�FRORQL]DWLRQ�LQ�D�FRQ¿QHG�DUHD�ZKHUH�SODQW�SUHVHQFH�ZDV�QHJOLJLEOH�
E\�PHDQ�RI�ZLGHVSUHDG��PDQXDO�DQG�ORZ�FRVW�WUDQVSODQWDWLRQ�RI�VPDOO�VRGV�RU�VLQJOH�UKL]RPHV��PDLQO\�RI�
Zostera marina and Zostera noltei,�DYRLGLQJ�DQ\�LPSDFW�RQ�WKH�VKDOORZ�ERWWRPV��$TXDWLF�DQJLRVSHUPV�DUH�
HQYLURQPHQWDO�HQJLQHHUV�ZKLFK�SURYLGH�PDQ\�HQYLURQPHQWDO�VHUYLFHV�DQG�VXLWDEOH�FRQGLWLRQV�IRU�EHQWKLF��
¿VK�DQG�ELUG�IDXQD��7KHLU�SUHVHQFH�LV�WKH�¿UVW�FRQGLWLRQ�IRU�KDELWDW�UHFRYHULQJ�DQG�WKH�UHVWRUDWLRQ�RI�SULVWLQH�
or almost pristine environments.
$IWHU�WKUHH�\HDUV�IURP�WKH�EHJLQQLQJ�RI�WKH�SURMHFW�FD��������UKL]RPHV�KDYH�EHHQ�WUDQVSODQWHG�LQ����VLWHV�
SODFHG�LQ�DQ�DUHD�RI�FD�����NP���7UDQVSODQWDWLRQV�KDYH�EHHQ�VXFFHVVIXO�LQ����VLWHV�ZLWK�D�PHDQ�FRYHUDJH�RI�
����DQG�PDQ\�DUHDV�KDYH�EHHQ�FRPSOHWHO\�FRORQL]HG���+RZHYHU��UHVXOWV�ZHUH�YHU\�GLIIHUHQW�DPRQJ�VLWHV�DQG�
ZHUH�QHJDWLYHO\��DIIHFWHG�E\�UDLQLQJ�FRQGLWLRQV�DQG�ZDWHU�WHPSHUDWXUH�ZKRVH�H[WUHPH�YDOXHV�FDQ�VHYHUHO\�
KDPSHU�WKHLU�VSUHDG���'HVSLWH�WKH�GLIIHUHQW�DQG�XQSUHGLFWDEOH�FOLPDWLF�FRQGLWLRQV�QRZ�DTXDWLF�DQJLRVSHUPV�
KDYH�FRORQL]HG�DOO� WKH�ERWWRPV�FORVH� WR� VDOW�PDUVKHV�DQG� WKH�FDQDO� HGJHV��7KH\�DUH� VHOI�VXVWDLQLQJ�DQG�
H[SDQG�H[SRQHQWLDOO\�EHFDXVH�WKH\�SURGXFH�D�KLJK�QXPEHU�RI�VHHGV�WKDW�FRORQL]H�DOO�WKH�VXLWDEOH�DUHDV��,I�
H[WUHPH�FOLPDWLF�FKDQJHV�DUH�QRW�WDNLQJ�SODFH�DQG�RWKHU�KXPDQ�LPSDFWV�ZLOO�EH�QRW�RFFXU��LQ�D�IHZ�\HDUV�
WKH�HQYLURQPHQWDO�FRQGLWLRQV�RI�WKH�QRUWKHUQ�ODJRRQ�ZLOO�EH�UHVWRUHG�DV�EHIRUH�WKH�DQWKURSRJHQLF�LPSDFWV�
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Investigating silver nanoparticles toxicity on marine macroalgae (Ulva rigida) using 
biochemical and physiological biomarkers

Andrea A. Sfriso1, Abdul-Salam Juhmani2

1 Ca’ Foscari University of Venice, Department of Molecular Sciences and Nanosystems.
2 Ca’ Foscari University of Venice, Department of Environmental Sciences Informatics and Statistics

'HVSLWH� WKH� KLJK� HFRORJLFDO� DQG� HFRQRPLFDO� LPSRUWDQFH� RI� WUDQVLWLRQDO� HQYLURQPHQWV� DQG� WKHLU� KLJK�
SURGXFWLYLW\�� WKH\� UHSUHVHQW� D� VLQN� IRU� PDQ\� SROOXWDQWV� LQFOXGLQJ� PHWDOV�� 7KH� VWHDG\� LQFUHDVH� LQ� WKH�
SURGXFWLRQ�DQG�UHOHDVH�RI�SURGXFWV��FRQWDLQLQJ�VLOYHU�QDQRSDUWLFOHV��$J13���FRXOG� OHDG�WR�DQ� LQFUHDVLQJ�
GLVSHUVLRQ�DQG�GLIIXVLRQ�RI�VLOYHU�LQWR�WUDQVLWLRQDO�HQYLURQPHQWV��,Q�WKLV�VWXG\� in vitro H[SHULPHQWV�ZHUH�
FRQGXFWHG�WR�H[DPLQH�WKH�WR[LFLW\�RI�$J13�XVLQJ�WKH�PDULQH�PDFURDOJD�Ulva rigida C. Agardh, WKH�PRVW�
FRPPRQ�VSHFLHV�LQ�WUDQVLWLRQDO�HQYLURQPHQWV��7KH�WR[LFLW\�RI�ERWK�$J13�DQG�DTXHRXV�VLOYHU��$J123) was 
HVWLPDWHG�EDVHG�RQ�WKH�LPSOHPHQWDWLRQ�RI�ERWK�ELRFKHPLFDO��OLSLG�SHUR[LGDWLRQ��DQG�SK\VLRORJLFDO��SULPDU\�
SURGXFWLRQ��ELRPDUNHUV�ZLWK�FRQGLWLRQV�VLPLODU�WR�WKH�9HQLFH�/DJRRQ�HQYLURQPHQW��

7KH� SULPDU\� SURGXFWLRQ� VKRZHG� DQ� DGYHUVH� HIIHFW� RI�$J13� VWDUWLQJ� IURP� ���� SSP� UHDFKLQJ� FRPSOHWH�
LQKLELWLRQ�DW��SSP��&RQYHUVHO\��$J123�GLVSOD\HG�D�VHYHUH�LQKLELWLRQ�RI�SULPDU\�SURGXFWLRQ�LQ U. rigida 
DOUHDG\�DW������SSP�

7KH�OLSLG�SHUR[LGDWLRQ��PHDVXUHG�E\�PDORQGLDOGHK\GH�OHYHOV��VKRZHG�WKDW�WKH�ORZHVW�REVHUYHG�VWUHVV�HIIHFW�
ZDV�DW���SSP�RI�$J13��7KH�R[LGDWLYH�VWUHVV�JHQHUDWHG�E\�$J13�VWHDGLO\�LQFUHDVHG�XS�WR�D�FRQFHQWUDWLRQ�RI�
���SSP�UHVXOWLQJ�LQ�PHPEUDQH�GLVUXSWLRQ��,Q�FRQWUDVW��WKH�R[LGDWLYH�VWUHVV�JHQHUDWHG�E\�$J123 was less 
VLJQL¿FDQW��SURYLQJ�WKDW�$J123 ZDV�YHU\�WR[LF��DV�PHDVXUHG�E\�SULPDU\�SURGXFWLRQ��EXW�GLG�QRW�SURGXFH�
VWUHVV�DW�FHOOXODU�OHYHO��7KH�VLOYHU�ELRDFFXPXODWHG�E\ U. rigida from DQ�$J13�VROXWLRQ�RI���SSP�UHDFKHG�
����PJ�.J-1IZ�DQG�WKH�ELRDFFXPXODWLRQ�UHDFKHG�D�VDWXUDWLRQ�SRLQW�DW������PJ�.J-1 IZ�IURP�D��SSP�$J13�
solution.

7KH� FRQFHQWUDWLRQ� RI� VLOYHU� LQ� WKH�ZDWHU� FROXPQ�GRQ¶W� H[FHHG� WKH� SSW� UDQJH��ZKLFK� LV� QRW� WR[LF� IRU U. 
rigida, EXW�WKH�UHSRUWHG�FRQFHQWUDWLRQV�IRU�EHQWKLF�PDULQH�RUJDQLVPV�IURP�WKH�9HQLFH�/DJRRQ�ZHUH�LQ�WKH�
SSP�UDQJH��7KHVH�FRQFHQWUDWLRQV�RI�$J13�ZHUH�IRXQG�WR�EH�KLJK�HQRXJK�ZKHQ�ELRDFFXPXODWHG�WR�HOLFLW�D�
SK\WRWR[LF�HIIHFW�

.H\ZRUGV��Ulva rigida��%LRPDUNHUV��6LOYHU�1DQRSDUWLFOHV��9HQLFH�/DJRRQ�
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The Ecology of One Cosmopolitan, One Newly Introduced and One Occasionally Advected 
Species from the Genus Skeletonema in a Highly Structured Ecosystem, the Northern 

Adriatic

0LUWD�6PRGODND�7DQNRYLü1��'DQLHOD�0DULü�3IDQQNXFKHQ1,  Jelena Godrijan2��$QD�%DULþHYLü1, 
1DWDãD�.XåDW1, Tamara Djakovac1,  Emina Pustijanac3, Regina Jahn4, Martin Pfannkuchen1

1 &HQWHU�IRU�0DULQH�5HVHDUFK��5XÿHU�%RãNRYLü�,QVWLWXWH��                                                                              
G. Paliaga 5, Rovinj, Croatia (mirta@cim.irb.hr)

2 'LYLVLRQ�IRU�0DULQH�DQG�(QYLURQPHQWDO�5HVHDUFK��5XÿHU�%RãNRYLü�,QVWLWXWH��                                      
%LMHQLþND�FHVWD�����=DJUHE��&URDWLD

3 Department for Natural and Health Sciences, Juraj Dobrila University of Pula,                            
=DJUHEDþND�����3XOD��&URDWLD

4 Botanischer Garten und Botanisches Museum Berlin-Dahlem, Freie Universität Berlin,                    
.|QLJLQ�/XLVH�6WU������%HUOLQ��*HUPDQ\�

7KH�GLDWRP�JHQXV�6NHOHWRQHPD�LV�JOREDOO\�GLVWULEXWHG�DQG�RIWHQ�DQ�LPSRUWDQW�FRQVWLWXHQW�RI�WKH�SK\WRSODQNWRQ�
FRPPXQLW\��,Q�WKH�PDULQH�SK\WRSODQNWRQ�RI�WKH�QRUWKHUQ�$GULDWLF�6HD��ZH�IRXQG�WKUHH�VSHFLHV�RI�WKH�JHQXV�
6NHOHWRQHPD: 6NHOHWRQHPD�PHQ]HOLL, 6NHOHWRQHPD�PDULQRL and 6NHOHWRQHPD�JUHYLOOHL��0DNLQJ�XVH�RI�WKH�
VWHHS� HFRORJLFDO� JUDGLHQWV� WKDW� FKDUDFWHUL]H� WKH� QRUWKHUQ�$GULDWLF�� DORQJ�ZKLFK�ZH� FRXOG�REVHUYH� WKRVH�
VSHFLHV��ZH�UHSRUW�KHUH�RQ�WKH�HFRORJLFDO�FLUFXPVWDQFHV�XQGHU�ZKLFK�WKRVH�VSHFLHV�WKULYH�DQG�KRZ�WKHLU�
UHVSHFWLYH�SRSXODWLRQV�DUH�JOREDOO\�FRQQHFWHG��7KLV�LV�WKH�¿UVW�GHWDLOHG�HFRORJLFDO�VWXG\�IRU�WKH�VSHFLHV�S. 
grevillei��7KLV�VWXG\�LV�DOVR�WKH�¿UVW�UHSRUW�IRU�S. grevillei�IRU�WKH�$GULDWLF�6HD�DQG�0HGLWHUUDQHDQ�WRJHWKHU�
ZLWK�DGGLWLRQDO�HOHFWURQ�PLFURVFRSLF�GHWDLOV�RQ�IUHVK�LQ�VLWX�VDPSOHV�IRU�WKLV�VSHFLHV��S. marinoi appears 
WR� FOHDUO\�SUHIHU� VWURQJ� IUHVKZDWHU� LQÀXHQFH�DQG�KLJK�QXWULHQW� FRQFHQWUDWLRQV�GHOLYHUHG�E\� ORZ�VDOLQLW\�
ZDWHUV�� ,W� FDQ� RXWFRPSHWH� RWKHU� GLDWRP� VSHFLHV� DQG� GRPLQDWH�PLFURSK\WRSODQNWRQ� EORRPV��S. grevillei 
RQ� WKH�RWKHU� KDQG� DSSHDUV� WR� WKULYH� LQ�KLJK�QXWULHQW� FRQFHQWUDWLRQV� WULJJHUHG�E\�ZDWHU� FROXPQ�PL[LQJ��
,W�DOVR�DSSHDUV� WR�SUHIHU�KLJKHU�VDOLQLW\�ZDWHUV�DQG�FRDVWDO�HPED\PHQWV��*HQHWLF�DQDO\VLV�RI�S. grevillei 
GHPRQVWUDWHG�D�SHFXOLDU�GLVVLPLODULW\�ZLWK�LVRODWHV�IURP�FRDVWDO�ZDWHUV�RII�<HPHQ��,QGLD��2PDQ�DQG�&KLQD��
+RZHYHU��D�FORVHO\�UHODWHG�VHTXHQFH�ZDV�LVRODWHG�IURP�FRDVWDO�ZDWHUV�RII�-DSDQ��7KHVH�UHVXOWV�LQGLFDWH�WKDW�
S. grevillei�LV�DQ�LQWURGXFHG�VSHFLHV��SRVVLEO\�WUDQVSRUWHG�E\�EDOODVW�ZDWHUV��S. menzelii is a sporadic visitor 
LQ�WKH�QRUWKHUQ�$GULDWLF��DGYHFWHG�IURP�UDWKHU�ROLJRWURSKLF�PLGGOH�$GULDWLF�ZDWHUV�DQG�QHYHU�GRPLQDWHV�WKH�
SK\WRSODQNWRQ�FRPPXQLW\�LQ�WKH�QRUWKHUQ�$GULDWLF�
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$FLGL¿FDWLRQ�DQG�WHPSHUDWXUH�HIIHFWV�RQ�WKH�JHQH�H[SUHVVLRQ�RI�WKH�FRFFROLWKRSKRUH�
Pleurochrysis pseudoroscoffensis

F. Spazzali 1*, M. Gerdol 1, F. Cerino2, M. Antonioli2, A. Beran2, A. Pallavicini 1 and M. Cabrini2*

1 DepartmeQW�RI�/LIH�6FLHQFH��8QLYHUVLW\�RI�7ULHVWH��9LD�*LRUJLHUL����7ULHVWH��������,WDO\�
2 2FHDQRJUDSK\�6HFWLRQ��,VWLWXWR�1D]LRQDOH�GL�2FHDQRJUD¿D�H�GL�*HR¿VLFD�6SHULPHQWDOH���2*6��9LD�

Auguste Piccard, 54, 34151 Trieste, Italy;
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&RFFROLWKRSKRUHV�DUH�QDQRSODQNWRQLF�PLFURDOJDH�FKDUDFWHUL]HG�E\�DQ�H[R�VNHOHWRQ�FRPSRVHG�RI�PLQXWH�
FDOFL¿HG�SODWHV�DQG�SOD\�DQ�LPSRUWDQW�UROH�LQ�FRQWURO�RI�FOLPDWH�FKDQJHV�EHFDXVH�WKH\�DUH�LQYROYHG�LQ�WKH�
VXOIXU�F\FOH�IRU�WKH�SURGXFWLRQ�RI�GLPHWK\OVXO¿GH�DV�ZHOO�DV�LQ�WKH�FDUERQ�F\FOH�IRU�WKH�SKRWRV\QWKHVLV�DQG�
FDOFL¿FDWLRQ�SURFHVVHV��5HFHQW�VWXGLHV�RQ�WKH�RFHDQ�DFLGL¿FDWLRQ�GXH�WR�WKH�FDUERQ�GLR[LGH�LQFUHDVH�LQ�WKH�
DWPRVSKHUH�KDYH�SURYLGHG�HYLGHQFH�RQ�D�SRVVLEOH�LPSDFW�RQ�FRFFROLWKRSKRUH�FDOFL¿FDWLRQ�
7KH�DLP�RI� WKLV�VWXG\�ZDV��D�� WR� LQYHVWLJDWH�SRVVLEOH�HIIHFWV�RQ�JHQH�H[SUHVVLRQ�RI� WKH�FRFFROLWKRSKRUH�
Pleurochrysis pseudoroscoffensis�GXH� WR�FKDQJHV� LQ�pCO��DQG� WHPSHUDWXUH��E�� WR�DVVHPEOH�GH�QRYR� WKH�
JHQRPH�DQG�WUDQVFULSWRPH�RI�WKH�FRFFROLWKRSKRUH�
,Q� WKH� IUDPHZRUN� RI� WKH� SURMHFW� $FLG�LW� �&RVWUX]LRQH� GL� FRQRVFHQ]H� H� GL� VWUXPHQWL� D� VXSSRUWR� GHOOD�
GH¿QL]LRQH�GL�VWUDWHJLH�GL�PLWLJD]LRQH�HG�DGDWWDPHQWR�DJOL�HIIHWWL�GHOO¶DFLGL¿FD]LRQH�PDULQD��FRQ�SDUWLFRODUH�
ULIHULPHQWR�DL�PDUL� LWDOLDQL���FXOWXUH�H[SHULPHQWV�ZHUH�SHUIRUPHG� LQ� WULSOLFDWH� LQ�����/�SKRWRELRUHDFWRUV�
WHVWLQJ�IRXU�S&2��WHPSHUDWXUH�FRQGLWLRQV��FRQWURO�����&�DQG�����SSP�&2����KLJK�WHPSHUDWXUH�����&�DQG�
����SSP�&2����KLJK�S&2������&�DQG�����SSP�&2���DQG�KLJK�WHPSHUDWXUH�DQG�S&2������&�DQG�����SSP�
CO����6DPSOHV�ZHUH�FROOHFWHG�DW�WZR�GLIIHUHQW�WLPLQJ��DIWHU����DQG����GD\V��7KH�51$�IURP�VDPSOHV�ZDV�
LVRODWHG�ZLWK�D�FRPPHUFLDO�NLW��DQG�WKH�F'1$�OLEUDU\�ZHUH�SUHSDUHG�IRU�WKH�VHTXHQFLQJ�ZLWK�WKH�,OOXPLQD�
+LVHT�����������WHFKQRORJ\��7KH�UHDGV�REWDLQHG�IURP�WKH�VHTXHQFLQJ�ZHUH�WULPPHG�DQG�DVVHPEOHG�ZLWK�
WKH�7ULQLW\�VRIWZDUH��WKH�WUDVFULSWRPH�LV�DERXW�������FRQWLJV��7KH�IXQFWLRQDO�DQQRWDWLRQ�ZDV�PDGH�ZLWK�WKH�
VRIWZDUH�7ULQRWDWH��DQG�IRU�HYDOXDWH�GLIIHUHQWLDOO\�H[SUHVVHG�JHQHV�ZDV�XVHG�WKH�SURJUDP�&/&�*HQRPLFV�
:RUNEHQFK�
&RQVLGHULQJ�WKH�JHQH�H[SUHVVLRQ��WKH�RQO\�HIIHFW�RI�&2��GLG�QRW�UHVXOW�LQ�VLJQL¿FDQW�YDULDWLRQV��ZKHUHDV�WKH�
RQO\�WHPSHUDWXUH�KDG�D�PRUH�VLJQL¿FDQW�HIIHFW��+RZHYHU��WKHVH�WZR�IDFWRUV�VHHPHG�WR�VKRZ�D�FRPELQHG�
HIIHFW��ZLWK�D�VWURQJ�JHQH�XS�UHJXODWLRQ�DQG�GRZQ�UHJXODWLRQ�DW�WKH�HQG�RI�WKH�FXOWXUH��7KH�JHQHV�GRZQ�
UHJXODWHG�ZHUH�UHODWHG�WR�SURWHLQ�WUDQVFULSWLRQ�DQG�WUDQVODWLRQ��VR�WR�SUHVXPH�D�FRPSOHWH�VWRS�RI�WKH�SURWHLQ�
V\QWKHVLV��$PRQJ�WKH�XSUHJXODWHG�JHQHV��WKHUH�ZHUH�VRPH�LQYROYHG�LQ�VHYHUDO�PHWDEROLF�SDWKZD\V�PDLQO\�
UHODWHG�WR�QLWURJHQ�V\QWKHVLV��EXW�DOVR�JHQHV�LQYROYHG�LQ�WKH�FRFFROLWKRJHQHVLV�DQG�D�FDUERQLF�DQK\GUDVH��
VXJJHVWLQJ�D�SRVVLEOH�DOWHUDWLRQ�RI�WKH�SURGXFWLRQ�RI�WKH�FDOFLXP�FDUERQDWH�VNHOHWRQ�
,QVWHDG��IRU�WKH�JHQRPH�ZH�LVRODWHG�WKH�'1$�DQG�VHQW�LW�WR�WKH�VHTXHQFHU�VHQWHU��ZKHUH�WKH\�SUHSDUH�WKH�
OLEUDU\�DQG�VHTXHQFHG�WKHP�ZLWK�WKH�,OOXPLQD�+LVHT�����������WHFKQRORJ\��7KH�UHDGV�ZHUH�WKHQ�DVVHPEOHG�
ZLWK�IRXU�GLIIHUHQW�VRIWZDUH��&/&�*�:���6RDS��6SDGHV��DQG�$E\VV���7KH�EHWWHU�RXWSXW��EDVHG�RQ�GLIIHUHQW�
SDUDPHWHUV�ZDV� WKH�RQH�ZLWK�$E\VV��DQG�ZLWK�DQRWKHU�SURJUDP��-HOO\¿VK��ZH�ZHUH�DEOH� WR�HVWLPDWH� WKH�
JHQRPH�VL]H�ZKLFK�LV�DERXW����0E�
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Preliminary study of primary production and nutrient uptake by two seagrasses (Zostera 
marina and Zostera noltei) in the Venice Lagoon.  

Yari Tomio, A. Buosi, M.A. Wolf, and A. Sfriso

Department of Environmental Sciences, Informatics & Statistics (DAIS), University Ca’ Foscari Venice, 
Via Torino 155, 30127 Mestre, Venice, Italy (Y. Tomio: mail 838600@stud.unive.it)

6HDJUDVV�PHDGRZV�DUH�DPRQJ�WKH�PRVW�SURGXFWLYH�HFRV\VWHPV�RQ�(DUWK��WKDW�SURYLGH�KLJK�YDOXH�HFRV\VWHP�
VHUYLFH� DQG� FRQWULEXWH� WR� FDUERQ� VHTXHVWUDWLRQ��1XWULHQW� DQG� OLJKW� DYDLODELOLW\� DUH� WKH� SULPDU\� SK\VLFDO�
IDFWRUV� FRQWUROOLQJ� VHDJUDVV� JURZWK��7KH�PHGLDQ� FDUERQ�� QLWURJHQ� DQG� SKRVSKRUXV� FRQWHQWV� LQ� VHDJUDVV�
OHDYHV�WUDQVODWH�LQWR�D�PHGLDQ�DWRPLF�&�1�3�UDWLR�RI�����������,I�ZH�FRPSDUH�WKHVH�YDOXHV�ZLWK�WKH�5HG¿HOG�
UDWLR�IRU�WKH�SURGXFWLRQ�RI�RUJDQLF�PDWWHU�E\�SK\WRSODQNWRQ��&�1�3������������ZH�FDQ�GHGXFH�WKDW�VHDJUDVVHV�
QHHG�DERXW�D�TXDUWHW�RI�WKH�QLWURJHQ�DQG�WKH�SKRVSKRUXV�WKDW�DUH�QHFHVVDU\�IRU�SK\WRSODQNWRQ��

7KLV�LV�WKH�¿UVW�VWXG\�in situ�RI�VHDJUDVV�SULPDU\�SURGXFWLRQ�DQG�QXWULHQW�XSWDNH�IURP�WKH�ZDWHU�FROXPQ�LQ�
WKH�9HQLFH�/DJRRQ��:H�WHVWHG�WKH�1HW�&RPPXQLW\�3URGXFWLRQ��1&3��DQG�WKH�QXWULHQW�XSWDNH��QLWURJHQ�DQG�
SKRVSKRUXV��RI�Zostera marina and Zostera noltei�WKURXJK�EHQWKLF�LQFXEDWLRQ�FKDPEHUV��7KLV�ZRUN�ZDV�
FDUULHG�RXW�LQ�VXPPHU��-XO\�DQG�$XJXVW��������7KH�UHVXOW�VKRZHG�WKDW�WKH�1&3�RI�Zostera marina decreased 
IURP�-XO\��PHDQ������������PPROL��P�KJU���WR�$XJXVW��PHDQ������������PPROL��P�KJU����DFFRUGLQJ�
WR�WKH�JURZWK�UDWHV�RI�WKLV�VSHFLH��0RUHRYHU��WKH�FRPSDULVRQ�RI�Zostera marina and Zostera noltei NCP, 
GXULQJ�WKH�$XJXVW�VDPSOLQJ��KLJKOLJKWHG�WKDW�WKH�VSHFLHV�ZLWK�WKH�KLJKHVW�1&3�ZDV�Zostera noltei��ZLWK�D�
PHDQ�RI������������PPROL��P�KJU��DJDLQVW�D�PHDQ�RI������������PPROL��P�KJU��RI�Zostera marina. 
,QGHHG��LQ�WKLV�PRQWK��WKH�JURZWK�UDWHV�RI�Z. noltei�LQFUHDVHG�ZKLOH�WKDW�RI�Z. marina decreased. 

)LQDOO\��WKLV�VWXG\�GLVSOD\HG�WKDW�WKH�QXWULHQW�XSWDNH�IRU�ERWK�WKH�VSHFLHV�ZDV�KLJKHU�IRU�DPPRQLXP��ZLWK�
D�PHDQ�RI������QP�KJU�IRU�Z. marina�DQG�D�PHDQ�RI������QP�KJU�IRU�Z. noltei�ZKLOH WKH�SKRVSKRUXV�DQG�
QLWUDWH�XSWDNH�ZHUH�ORZHU��,Q�SDUWLFXODU��WKH�PHDQ�IRU�ERWK�VSHFLHV�RI�SKRVSKRUXV�ZDV�����QP�KJU�DQG�RI�
QLWUDWH�ZDV�����QP�KJU��
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Food from Microalgae: Challenges and Opportunities

Mario R. Tredici 

Dipartimento di Scienze delle Produzioni Agroalimentari e dell’Ambiente - Università degli Studi di 
Firenze, Piazzale delle Cascine 24, 50144 Firenze, Italia

3URYLGLQJ�DGHTXDWH�VRXUFHV�RI�IRRG�WR�WKH�VWLOO�JURZLQJ�ZRUOG�SRSXODWLRQ�LV�D�JOREDO�SUREOHP�RI�GLI¿FXOW�
VROXWLRQ��$OPRVW� ���� PLOOLRQ� SHRSOH� VXIIHU� IURP� KXQJHU� DQG� PRUH� WKDQ� �� ELOOLRQ� IURP� PLFURQXWULHQW�
GH¿FLHQFLHV��)$2��������

6HYHUDO�SODQHWDU\�ERXQGDULHV�KDYH�EHHQ�VXUSDVVHG�WKDQNV�WR�DJULFXOWXUH�LPSDFWV�RQ�HQYLURQPHQW��,QWHQVLYH�
DJULFXOWXUH�LV�DPRQJ�WKH�¿UVW�FDXVHV�RI�*+*�HPLVVLRQV��ORVV�RI�IHUWLOH�VRLO��H[SDQVLRQ�RI�RFHDQ�GHDG�]RQHV��
GHVHUWL¿FDWLRQ� DQG� GHSOHWLRQ� RI� IUHVKZDWHU� UHVRXUFHV��&OLPDWH� FKDQJH� LV� GHFUHDVLQJ� FURS� SURGXFWLRQ� LQ�
PDQ\�DUHDV��:RUOG¶V�RFHDQV�KDYH�EHHQ�RYHUH[SORLWHG�DQG�KHDYLO\�SROOXWHG��

7KH�ORRPLQJ�IRRG�FULVLV��ZKLFK�HQFRPSDVVHV�DQ�XQSUHFHGHQWHG�ULVH�RI�RYHUZHLJKW�DQG�REHVLW\��LV�QRW�RQO\�
D�PDWWHU�RI�FDORULHV��EXW�DOVR�RI�ODFN�RI�SURWHLQV�DQG�HVVHQWLDO�QXWULHQWV��YLWDPLQV��PLQHUDOV�DQG�IDWW\�DFLGV���

0LFURDOJDH�� DQG�SDUWLFXODUO\� WKRVH�RI�PDULQH�RULJLQ�� UHSUHVHQW� D� VXVWDLQDEOH� DOWHUQDWLYH� VRXUFH�RI� WKRVH�
HVVHQWLDO�DPLQR�DFLGV�DQG�PLFURQXWULHQWV�WKDW�D�KHDOWK\�GLHW�UHTXLUHV��7KH\�KDYH�VHYHUDO�DGYDQWDJHV�RYHU�
WUDGLWLRQDO� FURSV�� ��� FDQ� EH� FXOWLYDWHG� RQ� DULG� ODQGV� XQVXLWDEOH� IRU� DJULFXOWXUH� XVLQJ� VDOLQH� RU� EUDFNLVK�
ZDWHUV�����GR�QRW�UHTXLUH�SHVWLFLGHV�����KDYH�OHVV�GHSHQGHQF\�RQ�VHDVRQDO�YDULDWLRQV�����FDQ�DFFXPXODWH�
KLJK� DPRXQWV�RI�SURWHLQ�� RLO� RU� VXJDUV�� DQG���� V\QWKHVL]H� DW� WKH� VDPH� WLPH�YDOXDEOH�PROHFXOHV� VXFK� DV�
YLWDPLQV��SLJPHQWV� DQG�SRO\XQVDWXUDWHG� IDWW\� DFLGV��7KHVH�SURSHUWLHV�KDYH�GUDZQ� VLJQL¿FDQW� LQWHUHVW� LQ�
PLFURDOJDH�DV�VRXUFH�RI�ELRIXHOV�DQG�IRRG�LQ�UHFHQW�\HDUV�

+RZHYHU��VHYHUDO�EDUULHUV�VWLOO�KLQGHU�WKH�LQGXVWULDO�XVH�RI�PLFURDOJDH�DV�IRRG�DQG��HVSHFLDOO\��ELRHQHUJ\�
VRXUFHV��0DQ\�FRPSDQLHV�DQG� LQVWLWXWLRQDOO\� VXSSRUWHG�SURMHFWV�KDYH� IDLOHG��SDUWLFXODUO\� LQ� WKH�86�DQG�
(XURSH��EHFDXVH�EDVHG�RQ�WKH�IDOVH�DVVXPSWLRQ�WKDW�DOJDH�FDQ�SURYLGH�VHYHUDO�WLPHV�DV�PXFK�ELRPDVV�SHU�
KHFWDUH�WKDQ�WUDGLWLRQDO�FURSV��,Q�UHDOLW\��SURGXFWLYLW\�RI�DOJDH�FXOWXUHV�LV�QRW�PXFK�KLJKHU�WKDQ�WKDW�RI�&��
SODQWV��DQG�WKHLU� LQGXVWULDO�H[SORLWDWLRQ�LV�OLPLWHG�E\�WKH�QHHG�WR�VXVWDLQDEO\�FXOWLYDWH�VHOHFWHG�VWUDLQV�DW�
KXQGUHGV�RI�KHFWDUHV�VFDOH��7UHGLFL��������

'HVSLWH�WKDW�ODUJH�VFDOH�FRPPHUFLDO�SURGXFWLRQ�RI�PLFURDOJDH�LV�PRVWO\�FDUULHG�RXW�LQ�RSHQ�SRQGV��PDQ\�
FRPSDQLHV� �DQG� HVSHFLDOO\�PRVW� RI� WKH� VWDUW�XSV� LQ� WKH� DOJDH� ELRIXHO� VHFWRU�� IRFXV� RQ� SKRWRELRUHDFWRUV�
�3%5���3%5�SURYLGH�D�PRUH�FRQWUROODEOH�HQYLURQPHQW�DQG�OLPLW�WKH�ULVN�RI�FRQWDPLQDWLRQ��EXW�LQ�JHQHUDO�
SUHVHQW�D�QHJDWLYH�HQHUJ\�EDODQFH��DQG�WRR�KLJK�FDSLWDO�DQG�RSHUDWLRQDO�FRVWV�ZKHQ�KLJK�TXDOLW\�ELRPDVV�RI�
VHOHFWHG�VWUDLQV�LV�WDUJHWHG��6RPH�DSSURDFKHV�DQG�WHFKQRORJLFDO�LQQRYDWLRQV�GHYHORSHG�DW�WKH�8QLYHUVLW\�RI�
)ORUHQFH��ZKLFK�FDQ�KHOS�OLIWLQJ�WKHVH�REVWDFOHV��ZLOO�EH�GLVFXVVHG�

1. )$2��������7KH�)XWXUH�RI�)RRG�DQG�$JULFXOWXUH���7UHQGV�DQG�FKDOOHQJHV��5RPH�

��� Tredici M��5�����������3KRWRELRORJ\�RI�PLFURDOJDH�PDVV�FXOWXUHV��XQGHUVWDQGLQJ�WKH�WRROV�IRU�WKH�QH[W�JUHHQ�UHYROXWLRQ��%LRIXHOV��������������
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Application of taxonomic and morpho-functional properties of phytoplankton communities 
WR�ZDWHU�TXDOLW\�DVVHVVPHQW�IRU�DUWL¿FLDO�ODNHV�LQ�WKH�0HGLWHUUDQHDQ�Ecoregion 

M. R. Vadrucci1, E. Barbone2, N. Ungaro2, A. Romano1 and R. Bucci1 

1Arpa 3XJOLD�±'LSDUWLPHQWR�3URYLQFLDOH�GL�/HFFH��YLD�0LJOLHWWD����
������/HFFH (m.vadrucci@arpa.puglia.it)

 2Arpa PXJOLD�±'LUH]LRQH�6FLHQWL¿FD��&RUVR�7ULHVWH�����������%DUL

6WDUWLQJ�LQ�6HSWHPEHU�������D�PRQLWRULQJ�SURJUDP�ZDV�GHYHORSHG�IRU�HYDOXDWLQJ�WKH�ZDWHU�TXDOLW\�LQ�VL[�
DUWL¿FLDO� ODNHV� �UHVHUYRLUV��RI� WKH�$SXOLD�5HJLRQ� �6RXWKHUQ� ,WDO\���/DNH�HFRORJLFDO� VWDWXV�ZDV�HYDOXDWHG�
DFFRUGLQJ�WR�WKH�UHTXLUHPHQWV�RI�WKH���������(&�:DWHU�)UDPHZRUN�'LUHFWLYH��3K\WRSODQNWRQ�WD[RQRPLF�
FRPSRVLWLRQ��ELRYROXPH�DQG�FKORURSK\OO�D�GDWD�ZHUH�XVHG�LQ�DQ�DSSOLFDWLRQ�RI�WKH�,WDOLDQ�PHWKRGV��,WDOLDQ�
3K\WRSODQNWRQ�$VVHVVPHQW� 0HWKRG� RU� 1HZ� ,WDOLDQ� 0HWKRG�� IRU� ZDWHU� TXDOLW\� DVVHVVPHQW� RI� DUWL¿FLDO�
ODNHV��(YHQ�WKRXJK�DOO�WKH�UHVHUYRLUV�ZHUH�FODVVL¿HG�DV�EHLQJ�LQ�JRRG�HFRORJLFDO�VWDWXV��WKH�SK\WRSODQNWRQ�
FRPPXQLWLHV�RI�WKH�VL[�UHVHUYRLUV�ZHUH�GLIIHUHQW�DQG�FKDUDFWHUL]HG�E\�KLJKO\�VLWH�VSHFL¿F�FRPSRQHQWV�DQG�
E\�GLVWLQFWLYH�GRPLQDQW�WD[D��7KH�LQÀXHQFHV�RI�HQYLURQPHQWDO�YDULDEOHV�RQ�WKH�SK\WRSODQNWRQ�FRPPXQLWLHV�
ZHUH�DQDO\]HG��5HVXOWV�RI�&RQVWUDLQHG�&RRUGLQDWH�$QDO\VLV��&&$��LQGLFDWHG�VWURQJ�LQÀXHQFHV�RI�WKH�WURSKLF�
JUDGLHQW�DQG�ZDWHU�GHSWK�RQ�WKH�SK\WRSODQNWRQ�DVVHPEODJHV��EXW�VLJQL¿FDQW�IDFWRUV�DUH�DOVR�WKH�VXUURXQGLQJ�
ODQGVFDSH�DQG�WKH�RULJLQ�DQG�WKH�KLVWRU\�RI�WKH�ODNHV��$�IXQFWLRQDO�WUDLWV�EDVHG�DQDO\VLV�ZDV�FDUULHG�RXW�WR�
VXSSRUW�WKH�ZDWHU�TXDOLW\�DVVHVVPHQW�WRROV��7ZHQW\�RQH�PRUSKR�IXQFWLRQDO�JURXSV�ZHUH�LGHQWL¿HG��0RVW�RI�
WKHP�ZHUH�FRPPRQ�LQ�DOO�VL[�ODNHV��VR�IXQFWLRQDO�SURSHUWLHV�FOHDUO\�UHFXU�DPRQJ�GLIIHUHQW�SK\WRSODQNWRQ�
species.
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