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Osvaldo Failla — University of Milan
Full professor in Arboriculture and Fruit tree growing



Garda

? Verona

— R4
\ z
) ( .
9 [ A " Sirmi
4 ‘ V'gevano»/"._od-’
) *%":
L ;‘g{emona N Martova \
A o , 4 ‘ ‘
s f N W) ) = | 4
o { Piacenza f"Gonzaga £ A Wy sk 1320 X W » =% :
o = o, __ . W mR Ao s RGH >
= & ¢ 3 " N0 ‘ HNY 8~ #. 8
- S b Alessandna B \ 3 ‘L . A s 2% "\ X § 3 % A o f A Vi cull.: A
X 4 e RN | 7' o . of J 2
g WEF N N H 7t NN AT A FiH
B Pt W ’ R 2 3 ¥ A -,7,r % vy B =Y. =
3 O R aeh N ke g / S Yl Nah,
. R 7 i 2 g % afpic
o N o I & 2y
SN A 22N o\ ;
4 ¥ ¥ Co IR} ¥ ~ .p I
A ) 4 , N A L
. om ) S g T o
Y = o A 22 ; i m‘b.:
A 4 ot \ ! g LRETUN {a
A T, Dy g F ! i
AN N o . W ‘
: A :
& 4 - v, i
o 4 - 3 : .lv"'
1773 Va3 TR d i | § 8 ; ! |
; dh il LAY ’ . {5 Wi oS
} i ag il i | IS i
l ; i i 0B e i 1 " T ") | ‘; '\ mll, 5 b
| W ; il BT ¢ I | N
| ““ i Ili: i ‘,,'{p it ik i
i 1 \ TR Oy LI
I il CLII LS 7). AR ST M A (U=
. il (i) SN <
: ] T I b ‘,E” it o
i ) fIs ‘ it i ‘ | " (]
i
{ o
5 ;

e
R
L SRIRYE

Eemrve bo ALGlotyo 7349;,

Facolla o Agf&r/a flozzine so via(eloris

The Faculty of Agriculture of Milano was founded as Royal Higher School of Agriculture in 1870

It is the second oldest Italian higher educational institution in the agricultural field
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A long tradition in the germplasm conservation and evaluation
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VITIS Journal of Grapevine Research Volume 54, Special Issue — Progress in Vitis vinifera Diversity Evaluation and Use

VITIS

Jourral of Grapevine Resserch

Progress in Wax woera
Divera iy Evalustion end Use

Vitis 54 (Special Issue), 271-272 (2015)

Phytosanitary rules for grapevine (Vifis vinifera L.) propagation material
introduction into EU for germplasm conservation and scientific purposes

M. Fartus?, O. Farra?, C. Frausiv® and P. A. Branco?

D Crop Research Institute, Prague, Czech Republic
D Universita degli studi di Milano, Dipartimento di Scienze Agrarie ed Ambientali, Milano, Italy
) Plant Protection Service of Friuli Venezia Giulia Region, Italy

The main purpose of the present proposal 1s to sim-
plify and make more consistent the regulation for grape-
vine (Vitis vinifera L.) propagation material introduction
into EU for germplasm conservation, scientific purposes
and breeding.


https://www.cost.eu/publications/vitis-journal-of-grapevine-research-volume-54-special-issue-progress-in-vitis-vinifera-diversity-evaluation-and-use/

East-West Collaboration for Grapevine Diversity Exploration and Mobilization of
Adaptive Traits for Breeding - GRAPENET
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Start date: 04/11/2010
End date: 03/11/2014

Osvaldo FAILLA
Chair
University of Milano / Italy
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Why east to west collaboration?

edue to evolution of the vinicultural system, nowadays viticulture is based on a limited
number of grapevine varieties;

e most of the grapevines biodiversity, built along the history of viticulture, is only
maintained in the germplasm collections

ein east Europe this trend is particularly remarkable: hundreds of grapevine cultivars are
only maintained in germplasm collections;

ethe research facilities and capabilities on east Europe have to be aided by western

European research institutions by developing collaborative research projects aimed to
germplasm exploitation and sustainable conservation.

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY






Origin and development of biodiversity
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The primary centers of domestication of Vitis vinifera L.




Origin and development of biodiversity
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The possible secondary centers of domestication (Vitis vinifera L.)



Origin and development of biodiversity

The secondary routes of cultivar dissemination: an historic stratification



Bacilieri et al. BMC Plant Biology 2013, 13:25
httpz//www.biomedcentral.com/1471-2229/13/25

BMC
Plant Biology
RESEARCH ARTICLE Open Access

Genetic structure in cultivated grapevines is
linked to geography and human selection

Roberto Bacilieri'”, Thierry Lacombe'? Loic Le Cunff’, Manuel Di Vecchi-Staraz', Valérie Laucou’, Blaise Genna?,
Jean-Pierre Péros', Patrice This' and Jean-Michel Boursiquot” Axiz 2
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Biodiversity of V. vinifera germplasm

. Tree Genetics & Genomes

DOI 10.1007/511295-013-0597-9
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From the cradle of grapevine domestication: molecular
overview and description of Georgian grapevine
(Vitis vinifera L.) germplasm

De Lorenzis et al. BMC Plant Biology @2019) 197

hitps//dol01g/10.1 186/512870-018-1576-y BMC Plant B|o|og
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SNP genotyping elucidates the genetic

diversity of Magna Graecia grapevine
germplasm and its historical origin and
dissemination

arlo Bergamin®, Maria Francesca Cardone

redana Abbate”, Maria Gabriella
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and | uein
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Genetic diversity analysis of cultivated and oo
wild grapevine (Vitis vinifera L.) accessions

around the Mediterranean basin and

Central Asia
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Action Parties

Participating countries (35)
Cost (25)
AT, BA, BE, BG, CH, CY, CZ, DE, EL,

ES, FR, HR, HU, IL, IT, LU, LV, MK,
' PL, PT, RO, SI, SK, SE, SR

y I No Cost (10)

Ly

AL, AM, AZ, GE, MA, ME, MD,
NZ, RU, UA

+ New Zealand



Action objectives

 Sharing experiences, responsibilities, information and materials for the
development and improvements of genotyping and phenotyping
methods for association genetics studies.

* The main object of the action is to define a core collection able to
represent and conserve the highest genetic diversity with the lowest
number of plant accessions.

 To improve the impact of the research conducted by each partner and to
introduce innovative areas of research at the European level, creating:

» knowledge;
» long-term conservation and
» a qualitative and sustainable grape production in Europe.



Grapenet germplasm collection network

24 institutions in 18 countries




Vitis 54 (Special Issue). 5-12 (2015)

Identification and characterization of grapevine genetic resources maintained
in Eastern European Collections

E. Maurb, R. ToprerY, F. Carka?, V. CorNeEa?, M. CREsPANY, M. DarLakyanN®, T. DE ANDRES DOMINGUEZ®,
G. pE Lorenzis”, L. DEieu®, S. GorysLAvETS”, S. Granpo!?, N. Hovannisyan”, M. Hubcovicova!V, T. HVARLEVA'Y,
J. IsirEz!®, E. Kiss'¥, L. Kocsis', T. LacoMBe!®, V. Lavcou'®, D. MAGHRADZE!?, E. MALETIC'®, G. MELYAN!?),
M. Z. MEHALIEVIC'™®, G. MuNoz-ORGANEROY, M. MusavEv?®, A. NeBise*Y, C. F. Porescu®, F. REGNER??, V. Risovanna®,
S. Ruisa? V. Sarmov?, G. SAvIND, A. ScHNEIDER™, N. STAINER?®, L. UmnMATUrRIDZE?" and O. FArLra”

D JKI - Julius Kithn-Institut, Institut fiir Rebenziichtung Geilweilerhof, Siebeldingen, Germany
2 Genetic Resources Centre, Agricultural University of Tirana, Albania.
% Research and Practical Institute for Horticulture and Food Technologies. Chisinau. Republic of Moldova
4 Consiglio per la Ricerca e la sperimentazione in Agricoltura. Centro di ricerca per la Viticoltura (CRA-VIT). Conegliano. Italy
) Department of Ecology and Nature Protection, Yerevan State University. Armenia

® Instituto Madrilefio de Investigacion y Desarrollo Rural, (IMIDRA). Alcala de Henares, Spain

Universita degli studi di Milano. Dipartimento di Scienze Agrarie ed Ambientali, Milano, Italy
®University of Agronomic Sciences and Veterinary Medicine, Faculty of Horticulture, Bucharest, Romania

®National Institute of Vine&Wine “Magarach”, Department of Biologically Clean Products and Molecular-Genetic Research, Yalta.
Ukraine
19 Istituto Agrario di San Michele all’ Adige (IASMA). San Michele all’ Adige. Italy
D Plant Production Research Center Piestany. Piestany. Slovak Republic
19 AgroBiolnstitute Molecular Genetics. Sofia. Bulgaria
D Tnstituto de Ciencias de la Vid y del Vino (CSIC, Universidad de La Rioja), Complejo Cientifico Tecnolégico. Logroiio, Spain
¥ Szent Istvan University. Institute of Genetics and Biotechnology. G6déllé, Hungary
9 University of Pannonia. Georgikon Faculty. Department of Horticulture, Keszthely, Hungary
19 INRA — SupAgro Montpellier, UMR AGAP. Equipe Diversité, Adaptation et Amélioration de la Vigne. Montpellier. France
Y nstitute of Horticulture, Viticulture and Oenology. Agrarian University of Georgia. University Campus at Digomi, Tbilisi, Georgia
18 University of Zagreb. Faculty of Agriculture. Department of Viticulture and Enoclogy. Zagreb. Croatia
19 Armenian Academy of Viticulture and Wine-making, Yerevan. Armenia
2 Genetic Resources Institute of the Azerbaijan National Academy of Sciences (AGRI). Baku. Azerbaijan
2D Department of Genetics. Yerevan State University, Armenia
2 HBLAuBA Klosterneuburg, Klosterneuburg. Austria
2 Latvia State Institute of Fruit-Growing. Dobele. Latvia
2 Azerbaijani Scientific Research Institute of Viticulture and Winemaking, Baku. Azerbaijan
) Consiglio Nazionale delle Ricerche. Istituto di Virologia Vegetale. Grugliasco. Torino. Italy
29 University of Ljubljana. Ljubljana. Slovenia

2D AGRO - National Center for Grapevine and Fruit Tree Planting Material Propagation, Mtskheta, Georgia



Table 1

Summary of the analyzed accessions: Albania. Armenia. Austria. Azerbaijan. Bulgaria. Croatia. Georgia. Hungary. Latvia. Moldova.
Romania. Slovakia, Slovenia and Ukraine

Unique
No. of accessions unique or repeated 2 to 9 No. of gen‘ot}'pes
, : No. of L : not repeated
Country Institute code L tumes unique P
accessions . n Western
profiles
Europe

umque 2 3 4 5 6 7 8 9 No. %
1. Albania ALBO17 13 11 1 12 6 50
2. Armenia ARMO11 95 50 9 3 1 1 1 65 49 75
3. Austria AUT024* 10 10 10 3 30
4. Azerbaijan AZE007, AZEO1S 108 45 13 3 7 68 49 72
5. Bulgaria BGRO13* 189 173 8 181 63 35
6. Croatia HRV014* 21 17 2 19 9 47

: GEOO014. GEOO015 .

7 Geor g 7 2 7 7
7. Georgla GEO036. GEO037 370 129 34 22 5 5 3 5 1 204 106 52

: HUN 08. HUNO0O0S5*, - .

8. Hungana HUNO007. HUNO45 47 41 3 44 28 64
9. Moldavia MDAO004 41 31 2 2 35 17 49

10. Romania ROM 06/ROMO045 57 47 3 1 51 3 6
11. Ukraine UKRO050 57 50 2 53 19 36
12. Slovenia SVNO18* 29 24 1 26 7 27

1037 628 768 359




Core collection

To develop a set of accessions with reduced
allele redundancy, and thus with enhanced
richness of potentially useful alleles in the
entire sample, the M (maximization) strategy
in the PowerCore software was applied.

It allowed to extract the accessions with
higher diversity representing the entire
coverage of variables and gave a 100%
reproducibility.

Sample N 9 SSRs
Alleles
A rétained He Ho
GRAPENET 775 178 100% 0.867 0.789
Core
collection 63 178 100% 0.916 0.771

Greece _
20/ Ukraine Moldova

2% 3%

° Lithuania
59

Georgia
30%

Armenia

Azerbaijan 17%
24%

Lukasz Grzeskowiak, M. Stella Grando
Lisbon 2014



FRANCE e 382
ITALY . 248
GERMANY s 192
HUNGARY s 151
SPAIN s 115
PORTUGAL mwss 107
CROATIA s 78
CZECH REPUBLIC & 31
MOROCOO &= 28




PHYTOSANITARY RULES FOR GRAPEVINE (Vitis vinifera L.)
PROPAGATION MATERIAL INTRODUCTION INTO EU FOR GERMPLASM
CONSERVATION AND SCIENTIFIC PURPOSES

1. Purpose of the document proposal

2. Current regulations

3. Principles of the transfer material proposal

4. Procedure of the plant material introduction into EU
5. Specific procedures for dormant cuttings introduction
6. List of quarantine organisms

7. List of other important pathogens



Purpose of the document proposal

1. to simplify, unify and harmonize the regulation for grapevine (Vitis vinifera L.) propagation material introduction into EU
for germplasm conservation, scientific purposes and breeding

2. to improve efficiency of the plant material transfer into EU



Current regulations

1. FAO/IBPGR Technical Guidelines for the Safe Movement of Grapevine Germplasm (1991)
taking however into account that the guideline does not include the most recent
knowledge and methods currently available and used. Moreover, it should be noted that:

* the Technical guidelines are very complicated, not applicable for practical and fast
plant material introduction into EU because the evaluation and therapy of infected
material are rather difficult, time consuming and expensive; moreover, the effect of
the thermotherapy may be critical on the phenotypic trueness to type and stability;
more than one pesticides recommended by the Technical guidelines is not yet allowed;

* the therapy procedures should be used just in case of a unique material



Current (2014) regulations

2. EU regulations

* transfer of plant material into EU is regulated by Directive 2000/29/EC;

* introduction of the grapevine plant material into EU is prohibited with exception of
the material transfer for scientific purposes and breeding;

* the conditions under which plants, and plant products may be introduced into or
moved within the Community for trial or scientific purposes and for work on varietal
selections is regulated by Commission Directive 2008/61/EC of 17 June 2008

REGULATION (EU) 2016/2031

COMMISSION DELEGATED REGULATION (EU) 2019/829



Principles of the transfer material proposal

Protocol for safe introduction into EU of grapevine propagation material for germplasm
conservation, scientific purposes and breeding

1. the present protocol refers only to dormant woody cuttings
2. the plant material transferred into EU should be free from EU quarantine organisms

3. mother plants evaluation in the country of origin have to be based on:
e visual assessment of disease symptoms;
* ELISA specific tests;
* PCR-based diagnostic tools — EU approved and/or available methods for pathogen detection and identification.

4. based on the negative test results in detection of quarantine organisms, the plant material will be subjected to the
procedure for the introduction of plant material into the EU, following in force regulations



Procedure of the plant material
introduction into EU

Prerequisites before application for material introduction approval

approved quarantine conditions in relation to qualifications of the personnel, quarantine
containment conditions of the location and facilities



Procedure of the plant material
introduction into EU

Progressive steps of the approval of plant material introduction — duties for National Plant Protection
Organization of Importer Member State (IMS) or Exporter Third Country (ETC)

» Application for introduction of plant material (IMS);

* Approval of the planned activities concerned (IMS). The nature and objectives of the activities for which the
material is to be introduced or moved shall have been examined by the responsible official body of importing

Country and found to comply with the concept of trial or scientific purposes and or work on varietal selections
provided for under Directive 2008/61/EC.

» Approval of post-entry quarantine station (IMS). Quarantine site and personal should be approved by official
body.

* Field and laboratory controls on propagating materials and related mother plants (ETC);



Procedure of the plant material
introduction into EU

Progressive steps of the approval of plant material introduction — duties for National Plant Protection Organization of
Importer Member State (IMS) or Exporter Third Country (ETC)

» Approval letter of authority for introduction of plants for trial or scientific purposes and for work on varietal selections (IMS);
the responsible official body shall limit the quantity of material to an amount that is adequate for the approved activities and
in any case the amount shall not exceed quantities which have been determined having regard to available quarantine
containment facilities; the import permit shall be released on the basis of the approval of the activities, and on the assurance
that quarantine containment conditions shall be applied during movement and detection of the material

* Export phytosanitary certificate (PC) issue (ETC). The PC shall indicate an additional declaration stating that “the consignment
complies with Directive 2008/61/EC”

* Phytosanitary inspection at the Border Inspection Point and introduction in UE, to post-entry quarantine approved station
(IMS)



Specific procedures for dormant cuttings introduction

A. Pre-shipping controls
» field controls on mother plants at the place of origin, in appropriate timing
» selection (exclusion of all symptomatic vines)

» ELISA/PCR tests for grapevine known harmful pathogens; analysis results should be indicated in additional statement in
phytosanitary certificate

e collecting woody canes
* dipping in appropriate insecticide and fungicide

» deliver of appropriate Phytosanitary Certificate (specific additional declaration) for each consignment

B. Entry controls

* entry controls performed in approved Border Inspection Point (BIP)



Specific procedures for dormant cuttings
introduction

C. Post-entry controls

* arrival in approved “Post Entry Quarantine Station”, under official control by National Plant Protection Organization (NPPO)
* further accurate Visual Testing (insects, mites, epiphytic bacteria and fungi)

* detecting, isolation and identification of epiphytic bacteria and fungi (e.g. Biolog)

* ELISA or RT-PCR (for relevant grapevine harmful viruses and phytoplasmas)

* grafting on appropriate rootstock, if needed

* production of rooted plants, if needed

* field planting in guarded conditions including evaluation of vector’s presence

* monitoring during experimental or conservation activity



Specific procedures for dormant cuttings
introduction

D. Additional remarks

Release of any imported propagating material for circulation and trade purposes should provide further and closer
investigation about sanitary status of the materials that have to include:

* Next generation sequencing (NGS) to detect any known harmful organism (HOs);

* Pest Risk Analysis for EU, per each HO; only for potentially HOs for EU should be provide adequate restrictions or

phytosanitary measures



List of quarantine organisms

Blueberry leaf mottle virus

Grapevine Flavescence dorée MLO and other grapevine yellows
Peach rosette mosaic virus

Tobacco ringspot virus

Tomato ringspot virus (strain ‘yellow vein’ and other strains)
Xylella fastidiosa (Well & Raju)

Xylophilus ampelinus (Panagopoulos) Willems et al.

Ajinashika disease (for ETC where the disease is known to be present)

0N O U A W DN

Grapevine stunt (for ETC where the disease is known to be present)

10. Summer mottle (for ETC where the disease is known to be present)



Lok N e

List of other important pathogens

Grapevine fanleaf virus (GFLV)

Arabic mosaic virus (ArMV)

Grapevine leafroll associated virus 1 (GLRaV1)
Grapevine leafroll associated virus 3 (GRLaV3)

Grapevine fleck virus (GFkV)



