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Rootknot nematodes(Meloidogynespp.)

U microscopicoilborneroundwormsextremely U mostof vegetablesare host plantsgroblemfor
polyphagouswith high capacityof adaptation rotations),few RKN Rjenes availablandfewer

. . . . . commercial cultivaravailable

U a major problem in organic and conventional (Starr et al. 2002 ; Villeneuve§jian-Caporalind2013)
horticulture especially in warm areas and under shelters,, /. , geneon tomato (varietiesand rootstocks

V ~10%of yield loss(50 billion $losses frequently cited efficient up to 3¢C

(Raaijmakerst al.,2009;Joneset al.,2011)but much higherd%

o V Me(s)and N geneson pepper(rootstocky stable
observedunder local conditiongwesemaekt al., 201} ot hig§1)1ﬁc J pepper( 9

V Quarantine speciem Europe!

V SouthEast France : 40% of farregperience crop losses due
to RKNDjianCaporaling 2019

U someRgenescanbe overcome

(JarquinBarberena et al. 1991, Castagne8ereno et al. 1994, 1996,
2001; Meher et al. 2009; Djigbaporalino et al. 2011,
Tzortzakakigt al. 2005, 2008 ; Verdejaucas et al. 2009 ; Devran anc
{1 ENUO HAmMNn) T ¢KASA& HAMH

U currentrestrictions ofchemicalnematicides
da. ¢th/ HAnncT 9/ BANEXXIAODS

U alternative technique®ut only partially efficient
(Collangeet al. 2011
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The mainquestionsofitheGedunemproject

e 1 What combiningR-plants
managemenstrategigs)andother croppingtechnigues
(solarisation)ntercropping rotation with non host plants,

etc.) to
e 2 What Impact (productivity, soill fertility)?
e 3 What impact on sot (other nematodes and

other plant pathogens)?

e 4 Are the proposed options for producers
(yield, work organisation, etc.)?
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' Ongoingexperimental approach:a4ear andmultisite
device inexpenmental stations and.commercial farms

Propose anevaluate,over 4years, innovative vegetable croppiagstems irshelters

In the Mediterranean region for the sustainable and integrated management of RKN,
extending resistance durability
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The croppingystems

co-designedetween researchers arkl & D actors

(a 3 versions adapted to the different constraints of farms in the staga
combining genetic and agronomic levers:

» $1=biofumigantsorghumas greermanure s———

(richin dhurrin, precursorof HCN, fobiofumiganteffect)

» S2=resistantpepperpyramiding2 genes
(Mel & Me3)astrap cropgreen
manure

» S3= solarisation iIsummer1 year2
+ pbad host plant inwinter
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Exampleof results &»

® 51 Sorghum as green manuretEfficient protection of pepper resistance
by reducing RKN soll infestation, and soil ecolagymproved

Nematodedliter soil Nematologicalanalysis. evolution of the total soil nematofauna

35000 Nematocidakorghumas greermanure
30000 Nematodefamilies
25000 == Meloidogynidae
== (Criconematidae
20000 : Heteroderidae
~ Nonphytoparasites
15000( - <; PRYIop === Hoplolaimidae

=== | ongidoridae

T Paratylenchidae
1 4
0000 ‘ Pratylenchidae
5000 ‘A T = Telotylenchidae
77 ‘\' k ﬂ _ | /\\l:: Meloidogynespp. = Trichodo.ridae
0 m— = "“ : —p— Tylenchidae
sprin mmer omn winter springsummer automnwinter sprin Sb omnwinter .
PR P PR W === 10N phytoparasites
T15 T27 T29
ﬂ P @ @* ﬂ Q
Me3-DLL
Gl: 4.2 0,2 4 gall index (0-10)

High diversity of the nematodeommunities
U High andsustainabledecreaseof RKN populationafter Sorghum(>95%)=>protection ofR-peppercrop

U Increaseof nonphytoparasiticspecieq= usefuIlsaprophagouspecies:>soiIecologyimprovec) with S1

% A Innohort, - : L : : : : ===
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Exampleof results &»

® S2 Rpeppers pyramided foMel and Me3 (durable Rstable at hig
F & WU NJ LJ ONZR:Lificiert Mtetiof ofchbpsrysidzNg

Nematologicalanalysis. evolution of the total soil nematofauna

Nematodedliter soll

50000 -R-peppersor ==sorghumas greemmanure
45000 . Nematodefamilies
r
40000 k I — Meloidogynidae
35000 ' r AN === Criconematidae
30000 T\ M N \ Heteroderidae
55000 N\ TN\ = Hoplolaimidae
20000 N \ Non phytoparasites | = Longidoridae
15000 . = - _ | "' Paratylenchldae
: Pratylenchidae
10000 &4 Meloidogynespp. - Telotylenchidae
5000 - =< == Trichodoridae
0 spring  summer augdmn winter springsummer automnwinter spring summer automnwinter Tylenchidae
T26 T30 === non phytoparasites

| -

58 pepper 0 gallindex (0-10)
6,0 sorghumO

Gl: 3 pepperO
Gl: 2,3 sorghumO

Low diversity of the nematodeommunities

U Highdecreaseof RKN populationsifter R-peppers(>95%) =>protectionof pepperandtomato R-crops
U Highreactivity of RKN on susceptible plan{selon)
U Synchronugvolution of RKN and nowphytoparasiticspeciesvith S2 éffect of sorghumand Rpepperg

$5-¢ =
S=- Innohort, . : . : . . : . === I\ IQ‘N
\’ T Combinations of varietal and technical innovations for the sustainable and integrated management of root-knot nematodes: the GEDUNEM project T —— I
u -

ISHS —=  SCIENCE & IMPACT



W Exampleof results <&»

® S2 Agronomic value oMe1Me3LJS LILIS N.A

a W3iNJ LI ON.

a good potential as green manuregnd assessment of soil colonization by pepper roc

What potential as green manure?

Comparison of buried dry matter (tonnes per
hectare) for each green manure

o BB N W A~ 01 O
|

Nematocidal Sorghum
sorghum  control 1

Sorghum
control 2

Pepper
MelMe3

U Pepper buried dry matter is equivalent to
that of traditionally-used sorghum
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What potential of soil colonization by MelMe3

pepper roots to better trap nematodes?

Root mapping
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U Strong root colonization up to 30 cm depth
=> allows to shorten culture from 10 to 7 weeks




" Exampleof results <&
® S3 Solarisationand bad host plants

M T sl sl =T m T-25 “ Spring

10
9 Solarisation Summer
q I 1 m T0 A Spring
7 Solarisation Summer
6 ) T T9 "% Winter
> 1 I H T16 \ Me3-DLL  Summer

A

3
{ 196 *bad host  Vnter

2 I
m 123 .
0 T b 1 I Solarisation Summer
FOWS A B C D
Winter
U Zucchini: highly infested T2 9 *bad host

U 1rst solarisation : efficient on central rows only

U 2nd solarisation : efficient on rows A, B, C
U Efficient protection of pepper resistance on rows A, B, C after solarisation

U Winter culture plant too late : nematodes not active => no difference between susceptible salads and bad host plants (no gall)

U Reduction of RKN damages on zucchini in central rows: half on central rows compared to border rows and compared to T-25

U 3rd solarisation efficient on central rows again
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Conclustons

Intercropping management (solarisation, sorghum or R-
peppers as green manure) : efficient protection of plant
resistance, reduction of RKN damages, and high
decrease of soil infestation, more durable when high

stic sheet

14 F5l B oo e A
R N T |

R

diversity of the nematode communities

Experiments still on going

® 2 New opportunities for breeding in Solanaceae

el g iR : { |\

\

CropO green manur e

Durable R stable at high T°
Pepper buried dry matter is equivalent to that of traditionally-used sorghum

A good potential of soil colonization by pepper roots to trap nematodes with a
7-week culture
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Perspectives

® 1 Improve the scenario of cropping system with the
pepper Mel / Me3 as green manure If its effectiveness

IS confirmed
U looking for best density, best cultivation time

U generating and studying homozygous genotypes combining the
two genes to increase efficient seeds at low cost

® 2 Improve the efficacy and acceptability of the
Innovative cropping systems at farm scale

U make them compatible with the constraints of farmers (case of farms
In conventional agriculture with intensive long crop cycle, which
have little motivation to change and for agro-ecological practices)

U make emerge innovative strategies from the combination of plots
and cropping systems at the farm scale, to increase their technical
and soclio-economical resilience maintaining the overall productivity
of the farm.
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Contacts : Caroline Djian-Caporalino, Philippe Castagnone-Sereno (INRA Sophia)

Mireille Navarette (INRA Avignon)

Emaills : caroline.caporalino@sophia.inra.fr, pca@sophia.inra.fr

mireille.navarrete@avignon.inra.fr

Web sites : http://www.smach.inra.fr/
http://www.picleg.fr/Les-Projets-en-cours/Gedunem
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