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Some definitions

Services plants: species planted before, during or after a cash crop,
intended to provide one or more ecosystem services to the following
crop or crops in the rotation

► Multi-Services Cover Crops (MSCC) : a key-lever to store C in
various cropping systems (Pellerin et al., 2020) but not only…
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MSCC can be introduce during a fallow period: period between two
cash crops

► up to 9 months …

Sunflower cropping system in France :

Bare soil during the fallow period
NO3

- leaching

Erosion

Emergence or increase of 
Verticillium dahliae

Soil born fungus
-30 % yield

An interest to introduce MSCC for pests
regulation services



Services provided by MSCC Brassicaceae and biofumigation:
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Services provided by MSCC Brassicaceae and biofumigation:
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4 years field study to evaluate the effet of MSCC and 
biofumigation on Sunflower Verticillium Wilt
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Monospecific (100 %)

Brown mustard
cv. Etamine

Fabaceae

Vetch
cv. Titane

Brassicaceae

Turnip rape
cv. Chicon

Fodder radish
cv. Anaconda

Bare soil

9 traitements
1 bare soil
3 blocs

MSCC Experimental design

6 * 24 m

Bispecific (50/50) Trispecific (33/33/33)

Measures on MSCC at biofumigation

► Biomasse in roots & shoots

►GSL concentration in roots & shoots

4 years

2 years





Sunflower experimental design and measures

2 different cultivars susceptible to V. dahliae

► 2017 and 2018 cv. 1 (RAGT) – out of production

► 2019 and 2020 cv. 2 (MAS Seeds)



Sunflower experimental design and measures

2 different cultivars susceptible to V. dahliae

► 2017 and 2018 cv. 1 (RAGT) – out of production

► 2019 and 2020 cv. 2 (MAS Seeds)

Measures on Sunflowers

► Soil Mineral Nitrogen Available for Sunflower before Sowing

► Disease severity index (DSI) of Sunflower Verticillium Wilt

2019 and 2020 → 900 sunflowers recorded weekly from bud to maturity

2017 → 675 sunflowers recorded

2016 → 300 sunflowers recorded

► Sunflower Yield





MSCC biomass results

2016 2017

2019 2020

► Fodder radish was the most 
productive Brassicaceae

► Brown mustard was the least

► Brassicaceae or Fabaceae sole 
crops produced significantly **, *** 

more biomass than mixtures

► 2019 : early sowing (28 Aug.), the 
biomasse were higher than in 2020, 
late sowing (9 Oct.)

► 2019 : mixtures performed better 
overall than sole crops

► 2020 : all Brassicaceae performed 
better in sole crops than in mixtures

Sole crop total dry matter biomass production greater than 0.53 t.ha1 was 
identified as an effective biofumigation threshold (Morris et al., 2020)



Disease severity index of Sunflower Verticillium Wilt

►Reduction of the SVW on 
sunflowers cultivated after
Brassicaceae in 2016, 2017 and 
2020

► Fodder radish was the most 
efficient to reduce SVW

► 2016 : the most effective 
regulations, the year with the 
highest MSCC biomass (± 4 t.ha-1)

► No reduction of SVW in 2019  
-> weather conditions

► No reduction of SVW in 
mixtures

► cv.1 (2016,2017) was presumably 
more sensitive than cv.2 (2019, 2020)

2016 2017

2019 – Sole crops 2019 – Mixtures

2020 – Sole crops 2020 – Mixtures



Sunflower manual yield
20162016 2017

2019 2020

► Brassicaceae did not reduced significantly the yield, except in 2019 after 
turnip rape in sole crop and in mixture
►In 2020, a significant gain of yield after vetch, and a tend to a better yield 
in mixture with vetch



Thank you for your attention and 
Rendez-vous toworrow, section 9, for the 

effects of MSCC and artificial biofumigation on 
Orobanche cumana
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