PNRI-C: developing strategies to manage beet yellows disease
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Yellows disease in France

Ban on neonicotinoids

Situation in 2020:
* 30%yield loss nationwide
* Upto50%locally

Foliar treatments only:

* Flomicamid

* Spirotetramat under annual exemption
* Anew product since 2026
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Management of viral reservoirs

BtMV  BChV  BMYV INRAZ)

Sugar beets 30% 80% 40% 20%
regrowth ‘ ) ‘ )

beets - Beta 80% 53% 7% 0%
maritima

Phacelia 14% 18% 0% 0%

Aphid reservoir

Faba bean 0% 14% 0% 0%

9000 plants (42 species) analysed by RNA-Seq
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A network of field plots

Solution tested
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Without

With (Oat)

Grasses as companion plants
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Yield loss (%)
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N=5 N=7 N=8 N=7
1% 3% 7% 18 %

_uf

4-leaf stage 6-leaf stage 8-leaf stage > 8-leaf stage

Growth stage of sugar beets at destruction
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o ¢ . .
‘ Biocontrol solutions

Release of lacewings Chemical mediators Biocontrol products
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o ¢ . .
‘ Biocontrol solutions

Release of lacewings Chemical mediators Biocontrol products

Lacewing eggs

la nature protége la nature

I F@TECH

Lacewing larvae
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o ¢ . .
‘ Biocontrol solutions

Release of lacewings Chemical mediators Biocontrol products

Allomones: scented
granules
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Lacewing eggs

la nature protége la nature
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Lacewing larvae

Pheromones: attractant
for ladybugs
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Biocontrol solutions

Release of lacewings Chemlcal mediators Biocontrol products

Entomopathogenic fungus
Paraffin oil (Illion)

Allomones: scented

granules * Essential oils
S AGRIODOR Koppert
| Laceyvilng eggs ‘ Sl PCAM
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o (
w Efficacy of solutions against aphids

Assessment 14 days after 1st treatment

— [55] &3]

Teppeki- Si’ 169 trials

Oat- —i= 52 trials

Barley- —— 25 trials

[16] 58]
fxk Faba bean- @ ® &) 11 trials
[12] 6]
Companion plant mixture - n s o) 5 trials
. @]
Lacewing eggs- ® 9 trials
.

Lacewing larvae- ® 14 trials

- Vetch & 7 trials
Allomones (several applications)1 ® 5 trials
Lecanicilium muscarium- - 15 trials

(3]

Allomones —e 15 trials

Pheromones- - 8 trials

lllion 10-15 L/ha (two applications)- & 8 trials
INC 23AP2 + Actirob B — 6 trials

-100 -50 0 50 100
Trial years: 2021 to 2025 Efficacy relative to the UTC (%)
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Varietal tolerance/resistance to viruses

* No resistant or tolerant variety identified

* Existence of « aphid-arresting varieties » :

For more details, see
Poster 5.41

Without companion plant

Oat and barley as companion plants
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Control of
aphids and
yellows

Management Varietal
of viral tolerance to
reservoirs viruses

Combinations
of control
methods

Key findings
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> |
W Combinations of control methods

Improve the efficacy of
aphicide protection

Companion plants X Farmer aphicide protection

Reduce or delay aphicide

Chemical mediators X Farmer aphicide protection

treatments
v

Companion plants X Without 1st treatment

Biocontrol products X Farmer aphicide protection

Test strategies without
aphicide treatment

Chemical mediators X Without 1st treatment

Biocontrol products X Without 1st treatment

Companion plants X Release of lacewings

Companion plants X Biocontrol products
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Improve the efficacy of
aphicide protection

Reduce or delay aphicide
treatments

Test strategies without
aphicide treatment
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Pheromones X Teppeki-

Allomones X Aphicide(s) without 1st treatment

+ Oat X Teppeki
<
Barley X Teppeki
Faba bean X Teppeki-

INC 23AP2 + Actirob B X Teppeki-

\ Allomones X Teppeki-

Grasses X Aphicide(s) without 1st treatment

Grasses X Lacewing larvae+
?
Grasses X Lecanicilium muscarium-
?

Aphicide(s) without 1st treatment

Efficacy of combinations of solutions

Assessment 14 days after 1st treatment

()
- —_— = 44 trials
—— 26 trials
- . 6 trials
— & 6 trials
& 13 trials
- 6 trials
= B trials
—& 5 trials
!
23 trials
-
& 7 trials
!
15 trials
-100 -50 0 50 100

Efficacy relative to the Teppeki (%)



Costs of alternative solutions

Cost per hectare
Control methods (indicative price)

Product / Seeds Mechanisation
Flonicamide (Teppeki) 26 € 12 €
Spirotetramat (Movento) 55 € 12 €

Oat as companion plant 14 €+ 25€ 30a90€+12€

Barley as companion plant 5€+25€ 30a90€+12€
Lacewing eggs release 100 € 20 €
Lacewing larvae release 150 € 20 €
Allomones 50 € <5¢€
Pheromones 20 € 12 €
Paraffin oil (lllion) 40 € 12 €
Essential oils 35€ 12 €
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