N

N

Potential of brassica cover crop and biofumigation to
reduce Verticillium dahliae germination and Sunflower
Verticillium Wilt
Neila Ait Kaci Ahmed, Dessere Diane, Desplanques Jérémy, Galaup Benoit,

Dechamp-Guillaume Grégory, Celia Seassau

» To cite this version:

Neila Ait Kaci Ahmed, Dessere Diane, Desplanques Jérémy, Galaup Benoit, Dechamp-Guillaume
Grégory, et al.. Potential of brassica cover crop and biofumigation to reduce Verticillium dahliae
germination and Sunflower Verticillium Wilt. Biofumigation 7 Symposium, Mar 2021, Crans-Montana,
Switzerland. hal-03537910

HAL Id: hal-03537910
https://hal.inrae.fr /hal-03537910

Submitted on 20 Jan 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-03537910
https://hal.archives-ouvertes.fr

E !
—
Li .

iberté « Egalité « Fraternité

ET DE

REPUBLIQUE FRANCAISE

MINISTERE
DE L'AGRICULTURE
DE L'AGROALIMENTAIRE

avec [a contribition financiere du
compted affectats

LA FORET

72 PURPAN [ M Terres

T

IBrRAcT D

ECO PERFORMANCE

ECOLE D'INGENIEURS

roalimentaire | Marketing | Management

Pyrénees - Mediterranee

Potential of brassica cover crop and biofumigation to reduce
Verticillium dahliae germination and Sunflower Verticillium Wilt

«Développemen

Ait Kaci Ahmed Neila', Dessere Diane!, Desplanques Jérémy!, Galaup Benoit!, Dechamp-Guillaume Grégory?,
Seassau Célia’

'AGIR, Université de Toulouse, INRAE, INPT, Castanet-Tolosan, France, 2AGIR, Université de Toulouse, INRAE, INPT, INP-ENSAT, Castanet-Tolosan, France, *AGIR, Université
de Toulouse, INRAE, INPT, INP-PURPAN, Castanet-Tolosan, France

Corresponding author : celia.seassau@purpan.fr

|. Evaluate in vitro the toxicity of 5 selected brassica on V. dahliae germination and development
2. Assess in situ the biofumigant potential of 3 brassica on Sunflower Verticillium Wilt

AIMS

CONTEXT ﬂ

Sunflower Verticillium Wilt (SVW) is caused by the soil-borne fungal pathogen Verticillium dahliae. The widespread of the disease is
due to short rotations with sunflower. Currently, there is no agronomic solution except for varietal resistance.

This research may provide an interest of brassica cover crops and biofumigation to reduce SVW, instead of leaving the soil bare
In winter.

& METHODS _2 @):__ Field study, INRAE (Auzeville, France)

» Microsclerotia (MS) or developed V. dahliae on growing
media (PDA) were exposed to 5 grinded brassica or no
brassica for 2| days (Fig. |). Brassica were chosen for their
contrasted profile in GSL.
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» The radial growth of the fungus was measured to calculate
the AUDPC.

» Sole crop of brassica were cultivated between wheat and
sunflower or the soil was left bare (control) for two years.

» Brassica were brown mustard, fodder radish, turnip rape.
Biofumigation (= Biof “was carried out at bud stage.

» Brassica were sown in september et biofumigation in december

» The incidence and severity of SVWV were assessed weekly on
sunflower for each treatment (2016,n=30;2017, n=75).

RESULTS

» Brassica reduced (P<0,01) the development of V. dahliae from
MS up to 90% with turnip rape (Fig. |) and the mycelium
development up to 90% (brown mustard, data not shown)
compared to the control without brassica.

> Effective suppression of V. dahliae using mustards is in line

with Olivier et al. (1999) and Neubauer et al. (2014).
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Fig.l = AUDPC of the radial growth of V. dahlia MS on PDA exposed to
grinded brassica or no brassica (control) for 21 days (n = 30 per treatment)

» Brassica cover crop and biofumigation reduced (P<0,01) the
incidence and severity of SVW compared to bare soil both
years (Fig. 2). The highest reduction of SVW was observed
after a fodder radish (up to -43% of SVW).

» Similar reduction of plant disease were observed on vegetables

crops (Subbardo et al., 2007 ; Larkin et al., 2010).

X AUZ16 s AUZ1T

E 100 2100 Covercrop

2 80 > 80 - Bare soil

= o0 = Brown mustard

> ¢ 60 - Fodder radish

% 40 T 3 40 - Turnip rape

in =

o 45 52 59 68 75 81 89 96 A 50 57 64 71 77 84 06

Days after sowing Days after sowing

Fig.2 — Disease severity index of SVW on sunflower after a bare soil or a Brassica
cover crop + biofumigation for 2 years of field trials

CONCLUSION > Grinded Brassica reduced the germination and the development of V. dahliae on growing media
» Biofumigation with brassica reduced SVW compared to a bare soil in the field trials both years
» Fodder radish showed the most promising effects on V. dahliae regulation.
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