
Bonjour à tous,
Nous souhaitons partager avec vous l’analyse bibliographique 
menée dans le cadre des travaux de la commission Recherche de 
l’ISVV, avec l’appui de Jessica Vallance (bsa, save) et de 
Clément Saint-Cast (inrae, egfv).
Dans un premier temps, cette analyse est volontairement limitée 
aux sciences « dures », et porte sur les articles publiés dans des 
revues à comité de lecture (WOS, SCOPUS). Elle n’intègre donc 
pas les productions relevant des sciences humaines et sociales. 
Cet aspect constituera un axe d’amélioration pour la poursuite 
des travaux de la commission. 
Cette analyse vise à mieux nous connaître, à examiner nos 
productions scientifiques avec objectivité et à mieux définir notre 
identité. Elle permet également de mettre en lumière nos points 
forts, d’identifier des domaines propices aux collaborations 
internes et d’esquisser une première cartographie de nos 
partenaires. En revanche, elle n’a pas pour objectif de comparer 
l’ISVV à d’autres instituts vigne-vin à l’échelle internationale.
Nous espérons que vous apprécierez ce travail.
N’hésitez pas à nous contacter pour toute question ou 
complément d’information,
Très bonnes fêtes de fin d’année,
François Delmotte
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Web of Science
2019-2014
803 ACL
82 articles de synthèse
78% Open Access
292 journaux
>15 000 citations (WOS)

ŒNOLOGIE EGFV SAVE BFP BSE total

nombre ACL 384 208 234 31 8 865

WOS (fusion sans duplicats) 803



Domaines scientifiques



Keywords par UMR
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Affiliation des auteurs par pays
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Classement de la collection selon le référentiel NORIA
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Distribution selon le facteur d’impact des journaux

30 articles = 5%



› science                    #1
› nature reviews earth & environment       #1  
› nature sustainability            #2
› trends in plant science           #2
› nature communications           #2
› proceedings of the national academy of sciences (PNAS) #3
› microbiome               #3
› trends in food science & technology        #1
› comprehensive reviews in food science and food safety   #3
› science advances             #1
› plant cell               #1
› current biology              #2
› new phytoplogist             #5 

Journaux à fort impact
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CC, physiologie, santé de la vigne

13

Model-assisted ideotyping reveals trait syndromes to
adapt viticulture to a drier climate
Silvina Dayer ,1,* Laurent J. Lamarque ,2,3 Régis Burlett ,3 Giovanni Bortolami ,4,†

Sylvain Delzon ,3 José C. Herrera ,5 Hervé Cochard 6 and Gregory A. Gambetta 1

1 EGFV, Bordeaux-Sciences Agro, INRAE, Université de Bordeaux, ISVV, Villenave d’Ornon 33882, France
2 Département des Sciences de l’Environnement, Université du Québec à Trois-Rivières, Trois-Rivières, Québec, Canada G9A 5H7
3 Univ. Bordeaux, INRAE, BIOGECO, Cestas 33610, France
4 SAVE, INRAE, BSA, ISVV, Villenave d’Ornon 33882, France
5 Institute of Viticulture and Pomology, University of Natural Resources and Life Sciences (BOKU), Tulln 3430, Austria
6 Université Clermont-Auvergne, INRAE, PIAF, Clermont-Ferrand 63000, France

*Author for correspondence: silvinadayer@gmail.com
†Present address: Naturalis Biodiversity Center, Leiden 2300 RA, The Netherlands.
Si.D. and G.A.G.: conceptualization. Si.D. , L.J.L., R.B., G.B., and Sy.D.: methodology. Si.D., G.A.G., and H.C.: investigation. Si.D. and G.A.G.: visualization.
G.A.G.: supervision. Si.D. and G.A.G.: writing—original draft. L.J.L., R.B., G.B., Sy.D., J.C.H., and H.C.: writing—review and editing.
The author responsible for distribution of materials integral to the findings presented in this article in accordance with the policy described in the
Instructions for Authors (https://academic.oup.com/plphys/pages/general-instructions) is: Gregory A. Gambetta (gregory.gambetta@agro-bordeaux.fr).

Abstract
Climate change is challenging the resilience of grapevine (Vitis), one of the most important crops worldwide. Adapting viti-
culture to a hotter and drier future will require a multifaceted approach including the breeding of more drought-tolerant
genotypes. In this study, we focused on plant hydraulics as a multi-trait system that allows the plant to maintain hydraulic
integrity and gas exchange rates longer under drought. We quantified a broad range of drought-related traits within and
across Vitis species, created in silico libraries of trait combinations, and then identified drought tolerant trait syndromes. By
modeling the maintenance of hydraulic integrity of current cultivars and the drought tolerant trait syndromes, we identi-
fied elite ideotypes that increased the amount of time they could experience drought without leaf hydraulic failure.
Generally, elites exhibited a trait syndrome with lower stomatal conductance, earlier stomatal closure, and a larger hydrau-
lic safety margin. We demonstrated that, when compared with current cultivars, elite ideotypes have the potential to de-
crease the risk of hydraulic failure across wine regions under future climate scenarios. This study reveals the syndrome of
traits that can be leveraged to protect grapevine from experiencing hydraulic failure under drought and increase drought
tolerance.

Introduction
Grapevine (Vitis) domestication and winemaking began
more than 7,000 years ago. Over time the selection of differ-
ent varieties was based on numerous criteria, for example,
their growth performance, fruit characteristics, and certainly
the quality of the resulting wines. Winegrape growing

expanded across temperate regions. Today, climate change
is making these environments hotter and dryer, increasing
the frequency and/or severity of droughts (IPCC, 2014) and
with that the threat of decreased yields and increased grape-
vine dieback. This situation is exacerbated by the fact that
much of the world’s winegrape production is not irrigated
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Génétique et épigénétique de la vigne 
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Microbiologie, Chimie du vin 



Adaptation au changement climatique
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Biodiversité et solutions basées sur la nature  
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Nature Ecology and evolution



Articles de synthèses
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Matrice des co-publications egfv-oeno-save [2019-2024]
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Les co-publications entre les unités de l’institut représentent environ 
12% des publications totales.

BFP BSE EGFV OENO SAVE
BFP 31 0 10 6 14
BSE 8 1 1 1
EGFV 208 27 17
OENO 384 21
SAVE 234

NB : Parmi ces articles, on trouve #3 articles regroupant 3 unités, et #1 article regroupant 4 unités de l’ISVV. 



Description des articles  en co-publications 
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AGRICULTURAL SCIENCES nombre d'articles
Correcte 15
Excellente 4
Exceptionnelle 7

BIOLOGY & BIOCHEMISTRY
Correcte 2
Excellente 1

CHEMISTRY
Excellente 1

ECONOMICS & BUSINESS
Excellente 1

ENVIRONMENT/ECOLOGY
Correcte 1
Excellente 3
Exceptionnelle 2

MICROBIOLOGY
Acceptable 1
Correcte 2
Excellente 2

MOLECULAR BIOLOGY & GENETICS
Correcte 1

MULTIDISCIPLINARY
Correcte 3
Exceptionnelle 4

PLANT & ANIMAL SCIENCE
Acceptable 1
Correcte 7
Excellente 22
Exceptionnelle 8

SOCIAL SCIENCES, GENERAL
Excellente 1

AGRICULTURAL SCIENCES nombre d'articles
Correcte 15
Excellente 4
Exceptionnelle 7

BIOLOGY & BIOCHEMISTRY
Correcte 2
Excellente 1

CHEMISTRY
Excellente 1

ECONOMICS & BUSINESS
Excellente 1

ENVIRONMENT/ECOLOGY
Correcte 1
Excellente 3
Exceptionnelle 2

MICROBIOLOGY
Acceptable 1
Correcte 2
Excellente 2

MOLECULAR BIOLOGY & GENETICS
Correcte 1

MULTIDISCIPLINARY
Correcte 3
Exceptionnelle 4

PLANT & ANIMAL SCIENCE
Acceptable 1
Correcte 7
Excellente 22
Exceptionnelle 8

SOCIAL SCIENCES, GENERAL
Excellente 1



Liste complète des articles entre unités [DOI]
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→ 0.1007/s00705-024-06091-7
→ 10.1016/j.phytol.2019.02.009
→ 10.1007/s11829-024-10073-6
→ 10.3390/v16030392
→ 10.20870/oeno-one.2024.58.4.8163
→ 10.20870/oeno-one.2024.58.2.8043
→ 10.20870/oeno-one.2024.58.3.7876
→ 10.1007/s11306-023-02028-4
→ 10.1038/s41598-023-34224-6
→ 10.1094/PHYTO-03-23-0095-R
→ 10.20870/oeno-one.2023.57.3.7458
→ 10.20870/oeno-one.2023.57.2.7405
→ 10.20870/oeno-one.2023.57.2.7454
→ 10.20870/oeno-one.2023.57.2.7399
→ 10.1038/s41598-022-26551-x
→ 10.1016/j.apsoil.2022.104767
→ 10.36253/phyto-13357
→ 10.3389/fevo.2022.850272
→ 10.1094/PHYTO-10-21-0449-R
→ 10.3390/genes13071256
→ 10.1111/afe.12520
→ 10.20870/oeno-one.2022.56.2.5441
→ 10.3390/v13030375
→ 10.20870/oeno-one.2021.55.1.4478
→ 10.20870/oeno-one.2021.55.3.4626
→ 10.20870/oeno-one.2021.55.2.4623
→ 10.20870/oeno-one.2020.54.2.2954
→ 10.20870/oeno-one.2020.54.4.3983
→ 10.1371/journal.pone.0222586
→ 10.1007/s11306-019-1530-5
→ 10.20870/oeno-one.2019.53.1.2361

→ 10.1016/bs.abr.2024.02.013
→ 10.1016/bs.abr.2020.11.003
→ 10.1186/s12870-024-05875-y
→ 10.1016/j.scitotenv.2024.174709
→ 10.3390/jof10070471
→ 10.3389/fpls.2024.1358213
→ 10.1094/PDIS-09-23-1751-PDN
→ 10.1093/aob/mcad188
→ 10.1371/journal.pcbi.1011399
→ 10.1111/tpj.16409
→ 10.3389/fmicb.2023.1181562
→ 10.1002/jsfa.12444
→ 10.1093/treephys/tpac133
→ 10.1016/j.ecolecon.2022.107663
→ 10.3389/fmicb.2022.1031064
→ 10.3390/horticulturae8080681
→ 10.1016/j.jrurstud.2022.05.021
→ 10.3390/jof7070498
→ 10.3389/fpls.2021.695846
→ 10.1016/j.foodchem.2021.130120
→ 10.3390/ijms22084026
→ 10.1094/PDIS-11-20-2348-PDN
→ 10.1093/jxb/erab117
→ 10.1016/j.envexpbot.2021.104400
→ 10.1093/jxb/erab040
→ 10.1093/jxb/eraa302
→ 10.1111/1462-2920.15180
→ 10.1093/aob/mcaa082
→ 10.1093/jxb/eraa186
→ 10.1016/j.foodchem.2020.126334
→ 10.1186/s12870-020-2310-0

→ 10.1094/PDIS-04-19-0696-PDN
→ 10.1186/s12870-020-2258-0
→ 10.1186/s12870-019-2055-9
→ 10.3389/fpls.2019.00836
→ 10.1094/PDIS-10-18-1747-RE
→ 10.1016/bs.aecr.2022.09.001
→ 10.1127/entomologia/2023/2597
→ 10.1127/entomologia/2023/2598
→ 10.1111/pce.14693
→ 10.1016/j.envint.2023.107975
→ 10.1126/science.add8655
→ 10.1016/j.agee.2022.108292
→ 10.1093/plphys/kiac361
→ 10.1093/hr/uhac019
→ 10.1093/hr/uhab070
→ 10.1073/pnas.2112825118
→ 10.1038/s41467-021-24283-6
→ 10.1111/nph.17260
→ 10.1021/acs.jafc.0c06103
→ 10.1021/acs.jafc.0c04907
→ 10.1021/acs.jafc.9b08099
→ 10.1111/pce.13923
→ 10.1111/pce.13848
→ 10.1016/j.agrformet.2020.107902
→ 10.1073/pnas.1906731117
→ 10.1104/pp.19.00591
→ 10.1021/acs.jafc.9b00591
→ 10.1186/s43170-024-00273-8
→ 10.1186/s43897-024-00100-8
→ 10.1016/j.dib.2019.105015



→Pour cette analyse, nous 
avons sélectionné 1734 
articles avec une affiliation 
ISVV dans la base de 
données SCOPUS 
(1993-2025)
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Map des articles publiés avec l’affiliation à l’ISVV dans scopus. Les 
couleurs sont associées à un clustering (automatique)

Réseau de publication au sein de l’ISVV  [lien=auteur]



J’ai extrait les keywords des articles de chaque 
cluster (en couleur) pour identifier les thèmes de 
recherche abordés. Ca illustre de façon 
quantitative, via les articles, la diversité des 
recherches menées à l’ISVV
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Exemples d’articles entre unités
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Horticulture Research, 2022, 9: uhac019

https://doi.org/10.1093/hr/uhac019

Review Article

Grapevine rootstock and soil microbiome interactions:
Keys for a resilient viticulture
Romain Darriaut1, Vincent Lailheugue1, Isabelle Masneuf-Pomarède2,3, Elisa Marguerit1, Guilherme Martins2,3, Stéphane Compant4, Patricia Ballestra2,
Steven Upton3, Nathalie Ollat1 and Virginie Lauvergeat1,*

1EGFV, Univ. Bordeaux, Bordeaux Sciences Agro, INRAE, ISVV, F-33882, Villenave d’Ornon, France
2Université de Bordeaux, UMR Oenologie 1366, INRAE, Bordeaux INP, Bordeaux Sciences Agro, ISVV, Villenave d’Ornon, France
3Bordeaux Sciences Agro, 33170 Gradignan, France
4AIT Austrian Institute of Technology, Center for Health and Bioresources, Bioresources Unit, Konrad Lorenz Straße 24, Tulln, A-3430, Austria
*Corresponding author. E-mail: virginie.lauvergeat@inrae.fr

Abstract
Soil microbiota has increasingly been shown to play an integral role in viticulture resilience. The emergence of new metagenomic and
culturomic technologies has led to signi!cant advances in the study of microbial biodiversity. In the agricultural sector, soil and plant
microbiomes have been found to signi!cantly improve resistance to environmental stressors and diseases, as well as in"uencing
crop yields and fruit quality thus improving sustainability under shifting environments. Grapevines are usually cultivated as a scion
grafted on rootstocks, which are selected according to pedoclimatic conditions and cultural practices, known as terroir. The rootstock
connects the surrounding soil to the vine’s aerial part and impacts scion growth and berry quality. Understanding rootstock and
soil microbiome dynamics is a relevant and important !eld of study, which may be critical to improve viticulture sustainability and
resilience. This review aims to highlight the relationship between grapevine roots and telluric microbiota diversity and activity. In
addition, this review explores the concept of core microbiome regarding potential applications of soil microbiome engineering with
the goal of enhancing grapevine adaptation to biotic and abiotic stress.

Introduction
Omics technologies have deepened our knowledge and
understanding of telluric and ecosystemic processes;
these developments underscore the importance of
soil microbiome to plant health. The microbiome has
recently been rede!ned as the microbiota and its
theater of activity which combine microbial structural
elements such as proteins, peptides, lipids, nucleic
acids, polysaccharides, and microbial metabolites as
signaling molecules, toxins, (in)organic molecules, and
the environmental conditions [1]. Currently, the primary
methods used to explore the taxonomic and functional
soil microbiome diversity utilize plating methods and
computed metagenomics which respectively rely on
media composition and high-throughput sequencing [2].
Through the use of these techniques, it has been
suggested that plant-associated microorganisms are
recruited from the soil microbiota, thus serving as the
microorganisms’ reservoir of rich microbial diversity [3].

In viticulture, the soil microbiome is now considered
as a terroir component that could in"uence grape berry
composition [4]. Studying the microbiome in vineyards,
especially fungi and bacteria, is an emerging !eld of sci-
ence as it holds the potential to improve grapevine adap-

tation to climate change and prevention of pathogenic
infection. Thus, the study of vineyard microorganisms
holds tremendous potential for improving vine resilience
and helping vineyards better face increasing environ-
mental stress.

The composition of the soil microbiota, and there-
fore its related biological activity, is dependent on many
factors (e.g. physicochemical characteristics of the soil,
plant species and cultivars, climatic conditions, cultural
practices . . . ) [5, 6]. Regardless of the microbiota already
present in the soil, the main drivers of the composition
of the microbial community associated with the root
system (epiphytic and endophytic) are the primary and
secondary metabolites exudated by the roots [7]. The
composition of the exudates vary depending on environ-
mental factors, as well as plant species and cultivars [8,
9], which collectively shape the root microbiome.

Cultivated grapevines are typically grafted plants com-
posed of a scion (Vitis vinifera L.), which produces grape
berries, and a rootstock (Vitis spp., tolerant to phyllox-
era aphids), which is selected considering pedoclimatic
conditions. Grafting is a practice widely used to improve
resistance to environmental stresses, yield and quality
of the harvested product [10]. The rootstock works as an
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Deciphering heat-enhanced resistance of grapevine berries to Botrytis 
cinerea highlights differential cuticular and secondary metabolite 
accumulations between Merlot and Cabernet Sauvignon

Erwan Chavonet a , Cathleen Mirande-Ney b, Sarah Bernardo a, Cl!ement Guinand a,  
Ghislain Delestre c, Xi Zhan d, Josep Valls Fonayet e,f, Sylvain Prigent b,f, Pierre Van Delft a,f,  
St!ephanie Pascal a, J!er”ome Joub#es a, David Lecourieux d,*, Marc Fermaud c,*,  
Fr!ed!eric Domergue a,*

a Univ. Bordeaux, CNRS, LBM, UMR 5200, F-33140 Villenave d’Ornon, France
b Univ. Bordeaux, INRAE, BFP, UMR 132, F-33140 Villenave d’Ornon, France
c INRAE, Bordeaux Sciences Agro, ISVV, SAVE, UMR 1065, F-33882 Villenave d’Ornon, France
d Univ. Bordeaux, Bordeaux Sciences Agro, INRAE, ISVV, EGFV, UMR 1287, F-33882 Villenave d’Ornon, France
e Univ. Bordeaux, Bordeaux INP, INRAE, OENO, UMR 1366, ISVV, F-33140 Villenave d’Ornon, France
f Bordeaux Metabolome, MetaboHUB, F-33140 Villenave-d’Ornon, France

A R T I C L E  I N F O

Keywords:
Gray mold
Heat stress
Ripening
Cuticle
Tannins
Stilbenes
Metabolomics

A B S T R A C T

In the context of climate change, temperature is a key abiotic driver of bunch microclimate, which, in order to 
reduce Botrytis cinerea development, is often managed in vineyards via practices such as leaf removal. The heat- 
dependent mechanisms of pathogen resistance in grapevines nevertheless remain to be fully elucidated. In this 
study, the effect of heat stress (HS) applied specifically to green bunches on infections caused by B. cinerea on 
ripe berries inoculated 23 days later was assessed for two years in a greenhouse. Bunches of the Cabernet 
Sauvignon (CS) and Merlot (M) cultivars were heated 6 days 8 h daily with a 10 →C increased temperature. In vitro 
bio tests highlighted a significant heat-enhanced resistance only in CS berries, whereas a stable constitutive 
resistance characterized the M berries. Bunch veraison and total sugar content were not affected by HS, rejecting 
its effect on maturation dynamics. Therefore, berry preformed barriers at the time of inoculation, which can 
hinder fungal colonization, were investigated. While HS had nearly no effect on waxes, it significantly affected 
the cutin content in both varieties, and more significantly its composition in CS. Similarly, the antifungal skin 
condensed tannins overaccumulated following HS in both cultivars, and their basal level was greater in CS than 
in M. Otherwise, M accumulated more stilbene and flavonoid compounds, which may have contributed to the 
observed varietal resistance. Finally, untargeted metabolomic data revealed a range of compounds modulated by 
HS in CS as potential candidates involved in resistance.

Introduction

The necrotrophic cosmopolite fungus Botrytis cinerea is responsible 
for gray mold disease in grapevine (Vitis vinifera L.) bunches, and un-
controlled outbreaks lead to severe yield losses (Rahman et al., 2024). 
The onset of gray mold disease occurs on bunches after veraison (Elmer 
and Michailides, 2007), with symptoms subsequently increasing with 
fruit ripening (Deytieux-Belleau et al., 2009; Kretschmer et al., 2007). 
Early infection of floral tissues by B. cinerea are known as a major 

determinant of gray mold incidence and severity in grapevine bunches 
notably because the floral organs are highly susceptible and can serve as 
entry points for quiescent infections (Elmer and Michailides, 2007; Viret 
et al., 2004). Furthermore, the efficacy of fungicidal and/or biological 
treatments applied during full-bloom highlights the importance of this 
early stage (Calvo-Garrido et al., 2014; Fedele et al., 2020; Wang et al., 
2023). Alternatively, infection may also accur directly by conidia or 
hyphae deposition on the fruit surface after veraison stage (Elmer and 
Michailides, 2007). Once the skin has been crossed, the underlying 

* Corresponding authors.
E-mail addresses: david.lecourieux@u-bordeaux.fr (D. Lecourieux), marc.fermaud@inrae.fr (M. Fermaud), frederic.domergue@u-bordeaux.fr (F. Domergue). 
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RESEARCH ARTICLE Open Access

Characterization of genetic determinants of
the resistance to phylloxera, Daktulosphaira
vitifoliae, and the dagger nematode
Xiphinema index from muscadine
background
Bernadette Rubio1,2, Guillaume Lalanne-Tisné1,2, Roger Voisin3, Jean-Pascal Tandonnet1, Ulysse Portier3,
Cyril Van Ghelder3, Maria Lafargue1, Jean-Pierre Petit1, Martine Donnart1, Benjamin Joubard4, Pierre-François Bert1,
Daciana Papura4, Loïc Le Cunff2, Nathalie Ollat1* and Daniel Esmenjaud3

Abstract

Background: Muscadine (Muscadinia rotundifolia) is known as a resistance source to many pests and diseases in
grapevine. The genetics of its resistance to two major grapevine pests, the phylloxera D. vitifoliae and the dagger
nematode X. index, vector of the Grapevine fanleaf virus (GFLV), was investigated in a backcross progeny between
the F1 resistant hybrid material VRH8771 (Vitis-Muscadinia) derived from the muscadine R source ‘NC184–4’ and V.
vinifera cv. ‘Cabernet-Sauvignon’ (CS).

Results: In this pseudo-testcross, parental maps were constructed using simple-sequence repeats markers and single
nucleotide polymorphism markers from a GBS approach. For the VRH8771 map, 2271 SNP and 135 SSR markers were
assembled, resulting in 19 linkage groups (LG) and an average distance between markers of 0.98 cM. Phylloxera
resistance was assessed by monitoring root nodosity number in an in planta experiment and larval development in a
root in vitro assay. Nematode resistance was studied using 10–12month long tests for the selection of durable
resistance and rating criteria based on nematode reproduction factor and gall index. A major QTL for phylloxera larval
development, explaining more than 70% of the total variance and co-localizing with a QTL for nodosity number, was
identified on LG 7 and designated RDV6. Additional QTLs were detected on LG 3 (RDV7) and LG 10 (RDV8), depending
on the in planta or in vitro experiments, suggesting that various loci may influence or modulate nodosity formation
and larval development. Using a Bulked Segregant Analysis approach and a proportion test, markers clustered in three
regions on LG 9, LG 10 and LG 18 were shown to be associated to the nematode resistant phenotype. QTL analysis
confirmed the results and QTLs were thus designated respectively XiR2, XiR3 and XiR4, although a LOD-score below the
significant threshold value was obtained for the QTL on LG 18.

(Continued on next page)
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Identifying early metabolite markers of successful graft
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Abstract
Grafting is an important horticultural technique used for many crop species. However, some scion/rootstock combinations are
considered as incompatible due to poor graft union formation and subsequently high plant mortality. The early identification of graft
incompatibility could allow the selection of non-viable plants before planting and would have a beneficial impact on research and
development in the nursery sector. In general, visible phenotypes of grafted plants (size, root number, etc.) are poorly correlated with
grafting success, but some studies have suggested that some polyphenols could be used as markers of graft incompatibility several
months or years after grafting. However, much of the previous studies into metabolite markers of grafting success have not included
all the controls necessary to unequivocally validate the markers proposed. In this study, we quantified 73 primary and secondary
metabolites in nine hetero-grafts and six homo-grafted controls 33 days after grafting at the graft interface and in both the scion
and rootstock woody tissues. Certain biomarker metabolites typical of a high stress status (such as proline, GABA and pallidol) were
particularly accumulated at the graft interface of the incompatible scion/rootstock combination. We then used correlation analysis
and generalized linear models to identify potential metabolite markers of grafting success measured one year after grafting. Here we
present the first attempt to quantitatively predict graft compatibility and identify marker metabolites (especially asparagine, trans-
resveratrol, trans-piceatannol and α-viniferin) 33 days after grafting, which was found to be particularly informative for homo-graft
combinations.

Introduction
In horticulture, grafting is a common vegetative propa-
gation technique, allowing us to combine two different
genotypes together to generate one plant. The mech-
anisms involved in graft union formation are complex
and include the formation of a callus and new vascular
tissues between the two genotypes. However, despite
many studies and use of grafting for millennia, the mech-
anisms underlying the cohabitation of the two genotypes
of grafted plants are still poorly understood [1].

The commercial use of grafting depends upon the
degree of graft compatibility, i.e. the ability of the assem-
bled scion/rootstock to form and sustain a successful
graft union. Graft incompatibility is often characterized
by anatomical irregularities at the graft interface, which
induce mechanical weakness and subsequently death of
plants. Graft incompatibility can occur soon after graft-
ing, reducing grafting success in nurseries, or can appear
several years after planting in the field (this delay may be

only in the appearance of incompatibility symptoms that
have been progressing, unobserved, since shortly after
the grafting was performed). These incompatibilities can
be due to the presence of a pathogen or to genetic dis-
tance, but poor grafting success can be also due to graft
quality or climatic conditions during the growth [2]. The
significant delay in the appearance of incompatibility
symptoms renders the evaluation and transfer of new
genotypes to industry time-consuming, expensive, and
laborious.

In viticulture, after grafting, the grafts produced are
planted in the nursery for one year, and then up-rooted
and marketable grafts are selected. Many plants will not
be considered marketable due to too insufficient root
and/or shoot growth and/or problems with the devel-
opment of callus at the graft interface; the proportion
of marketable versus non-marketable plants gives an
indication of grafting success. Graft incompatibility is
relatively rare once grapevines have been planted in the
vineyard, but of the 233.5 million plants grafted in France
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