Overview of oilseed rape cultivation in
France: cultivation and pest control.
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Rapeseed in France : 50 years at the forefront of

modern agricultural policy

Evolution des Surfaces par Départements (Total)
Colza d'hiver - 1989 4 2021

(JC Sabin, farmer, founder —-—
of Sofiprotéol, photo credit Avril £
website) g

1973 : US Soy
embargo - French
Protein Plan
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Années

Source : Terres Inovia el Terres Univia daprés fes données dAgreste”
("Ml def. etdel g

Growth to ~1.5 Mha driven by biodiesel

growth = French protein autonomy for
Terres animal feed = 55% compared to 35% in

Inovia Europe
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Recent years :

1) Protein & energy
sovereignty, climate
change and
deforestation
mitigation - rapeseed
more relevant than
ever
2) Perfect storm of

difficulties for

production : climate
change & crop
protection regulation




Rapeseed crush and downstream present & future

] L] [N | as
capacités de trituration (en milliers de tonnes de graines par an) E
pacités de tritura g p 1 | -
eclare s e

Colza %:
g’n sl The rapeseed downstream equation = ‘Q“ 50

Caitiato @ ol 1) Techical performance of cake to

Le Mériot 5l substitute soy imports 2 currently
e attained for ruminants and swine

2) Volume & Value for oil > food = 1/3
p,i'] volume, nutritional value ; fuel =

2/3 volume

1 tonne de graines de colza produit 560 kg de tourteau et 420 kg d’huile.

Future of the rapeseed downstream equation looks bright
1) Genetics & process innovations - potential to improve
performance to substitute more soy imports
2) 100% biodiesel « B100 » for high power engines + value
Terres creation for verly low GHG rapeseed

| Inovia
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Rapeseed in French cropping systems

i) Higher yield * The main break crop In cereal-
potential & diverse based french cropping systems
crop rotations :

P « 3/4 of rapeseed area in 3 year
- wheat-barley-rapeseed
o Iélolwer é/i_eld potential successions in 2010-2015,
~ & less diverse .
~ « intermediate down to 2/ 3 in 2020
s zones » - « Intermediate zones » =
e shallow soils, no irrigation >
“/aa D> L, Dominant field rapeseed = dominant/only
[ cropping systems broadleaf break crop with
- robust economic results for ~2
- |'™ Dominant mixed
—— livestock & field crop decades

Terrss inouia et Tames LUnivia d'aprés las oonnéss diAgresss”

és
“Micibee de tAgricutire al e TAUmangaien) - -
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Crop protection overview : what’s working

« Weed management : agronomy & recent innovations (post
emergence herbicides) - stable to improving

« Diseases : subject of massive R&D for 50 years - under control
— Genetics : (Pinochet & Renard 2012, OCL) for blackleg example ; recently TuYV (Ruck et al., 2018, IOBC)

- FU n g | Cl d e S Diseases Blackleg Sclerotinia stem Light leaf spot Mycosphaerella Alternaria Clubroot Verticillium Virus TuYV
rot ring spot
— Agronomy
Frequency
Rare -> very frequent
- - Very common
Harmfulness (note
1->5) (5) (a) (5)
Lever efficacy : Genetic ;
mEm high,—1 intermediate, =m low
Agronomy
B Lack of solutions
Fungicides aphic
Terres :
° Biocontrol
— Inovia
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Crop protection overview : pests are the challenge

Evolution des Surfaces Nationales
Colza d'hiver - 2011 a 2021
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« Perfect storm » = loss of
1/3 cropping area in 2-3
years

* No highly succesfull
replacement

« Many fields with 3 consecutive
cereal crops




Pest management in France

B Lack of solutions

Lever efficacy : gm@ high, [ intermediate, gmg low
Pests Phyllotreta Psyliodes Psyliodes Ceutorhy | Mysus Ceutorhy | C. Brassicoge | C. Brevicoryne
sp. chrysocep | chrysocep | nchus persicae nchus pallidactyl | thes sp. assimilis / | brassicae
hala hala picitarsis napi us Dasineura
(adults) (larvae) brassicae
Frequency

Rare -> very frequent

Harmfulness
0->3

3)

Varietal choice

Agronomy

Insecticides :

number of active
ingredients without
resistance in the fields

Biocontrol

BPE lnovia
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Historical evolutions

« Strong growth of CSFB populations
-> pest n°1

20 years ago End of 2010s

« Strong growth of RWSW in the historical area

« Uneven evolution of pollen beetle populations

- Terres Emergence of some new pests - polyphagous species - (ex: Agrostis sp.,

/Rare -> very frequent

== |novia Nysius cymoides, Calliptamus italicus...)

i’Qg!'Cﬂ‘:OITW ie en mouvement

20 years ago End of 2010s




Insecticide ban schedule — a major driver

Organophosphate : phosmet (beetles)
Oxadiazine : indoxacarb (pollen beetle)

Organophosphate : chlorpyrifos-methyl (beetles)
Pyridine-azomethine : pymetrozine (pollen beetle)

Neonicotinoids : thiacloprid, acetamiprid (beetles, aphids)

Organophosphate : chlorpyrifos-ethyl (beetles)

-
Carbamate : pirimicarb (aphids) — only available in association with pyrethr-'js-

- Terres

-
=t8 |novia + ban of different pyrethroids =l -

i’Qg!'Cﬂ‘:OITW ie en mouvement



Applied agroecological pest management of RWSW
and CSFB

Avoidance of the
encouter between pest

Limitation of pest

population _ population/disease Damage reduction
inoculum and the crop
T - Improvement of soil fertilit
pzn"z - Natural ennemies - Sowing date i ¢ Y
D ; Previous crop
- _=- Landscape, push-pull - Intercropping WOSR

ith | - Good establishment : early sowing,
Wit elgume crops optimised tillage, sowing density
Cerrutti et al., S4-1 - Trap plants - Mineral/organic_fertilisation
- Intercropping with legume crop
- Vigourous variety

Van Boxsom et al., S2-2
Top down [ Bottom up }

-

—
Tecrres Proof of concept Established results > L]

- ka8 massive dissemination = - n

I'agronomie en mouvement Robert et al.. S3-5




Rapeseed KPIs for bottom-up control

bk et : Colza robuste et performant
< Exprime son potentiel de rendement
= Nécessite peu d’intrants

Croissance non perturbée Plantes saines floraison
Plantes saines <80 % |
Stade F4
Dégéats des ravageurs d’avtomne
atténués (altises adultes et larves de

Stade F4 avant vol principal charangons du bourgeon
d’altises adultes terminal /altises)

Croissance dynamique Reprise et croissance
et continue dynamique sortie hiver

Pieds vigoureux

Biom. colza EH (kg/m?) Pivot bien Choix variétal
développé (précocité reprise)

| Longueur pivot EH (cm) l
Concurrence

advenfices

Biom./plte EH (g/plte)
<40 |

Peuplement maftrisé

En amont : éviter
Maitrise de la Nutrition NP les tassements
Travail du sol (éviter densité de semis Rotation (gestion du optimale Avant semis :
I asséchement, la géne stock), travail du sol restructurer 3 zlé
des résidus, obtenir une et date de semis _ " si tassement av
struch.n:: E:voml:'pl:) (évitement/ Rougissement (faim NP)
atténuation) <10/10

Sauf en sol profonds/ bien
pourvu en MO (et/ou) :

- Précédent légumineuses

- Légumineuses associées

- Apport produit organique

- Fertilisation NP au semis

Légende :

| Obijectif a atteindre |

1T UMD TUNITS B IIUYENS

Established
through ~10
years of on farm
experiments and
specific trials




Rapeseed KPIs for bottom-up control : crop
establishment

Stade F4 - . >
- =] Decision scheme to improve soil

Stade F4 avant vol principal Structure

d’altises adultes

New sowing date advice

Sols argilews, superficels ef & fuible Sols profonds et/ou & forte disponibilité
disponibilité d'azote d I'outomne

Bt imierne dos mottes

Faburd
[Py ©, matairs 1)

Semis précoce

La prise de dédsion par type de sol
En sol argleux (>22.25 % argiles)

Structure Polle Risque mojeur  Décisions travad sol
{les plus Favorcbles)

Travail du sol (éviter densi
F'asséchement, la géne
des résidus, obtenir une

structure favorable)

Dans ces situations, des solulions pour assurer une I Climat océanique
nutriion optimale sont & metre en ceuvre : | Climat océanique dégradsé
culture précédente laissant de I'azote disponible ou B Climat semi-confinental dégradé
fertilisation organique ou minérale et/ou association [ Climat méditerrannéen
de légumineuses gélives au colza.

Sol tamé ou Superficiel (Sem)

Sinon Profond (1520 em)

auivi de superBeidl (5 cm)
rappuyé ovont 31/07
Superficiel (5 om)

pois peofond (10 em)
roppuyé ovort 31/07

Date of X%
sowing
(GQEULEL) Légende :

5 sept 27 aolt s

25 ao(t 13 aolt

Superficiel (35 em)
Bk puis profond (B-10 om]

minbes
gous g [+ ponsage superficial selon

poille of mottes]
Abondante A gy ovort 31/7
Dicotylédones < Somis drnct dquipd
Drcotylédone - Semis direct
Peu abondante ~
Gromindes____ ™ Suparficel (15 cn) roppuyé
™ x2 3

Ravogeur pomoges ovont 31,07

%0

plowing ¥
(national)

21%




Rapeseed KPIs : agronomic levers and observatlons, at

the heart of the pest managemen 1 France
(Robert et al., 2019) JULY | AOUT | SEPTEMBER | OCTOSER | NOVEMBER | DECEMSER 1O FEBRUARY |

100- ® ¥ "T -- - @ =
™ * . TiII%ge man?gg{nsnt Insecticide treatment if threshold is
- . . - Dryness limitatin aachod
- . ’ : "“ = ‘ o i - Optimal rooting

= .’ ® _. e F Adjustement of the nitrogen dose
80 =1 Y o " e .g o0 * Varietal choice Association with (including legume crops in the
2 - - e ?® frost sensitive calculation)
9 0 s g o » : legume crop
c - ® . . Earlier sowing date - —
€ o L - . Density : 25t0 35 | Adjustement of the herbicide
-y & : i e = plant/m2 - programm
> 50 e
= $ -
E 0 e &
d i

o .:
L 30 @ ']
Y e o
O 2 = A
o o .
o 2 e- °

10, L] = - Localized fertilizer or organic

; ! . . oy ; : | . . matter (manure, compost)
0 10 20 30 40 50 60 70 80 90 100 110

WOSR biomass (g/plant)

Continuous growth  ou, of sept

Stage : BBCH14
600 - 700 g/m?

5952556‘ « To reduce pest harmfulness, plant must have an important

Ia/ve e grosse

. biomass in November/December, grow in a continuous
PrSLZA way in the autumn and start growing again early at the

Ehamnwn du

ourgeon terminal e n d Of W I n te r.

Terres * Agronomical levers are chosen to reach this goal
- Inovia - n
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Rapeseed KPIs : agronomic levers and observations, at
the heart of the pest management strategy in France

- To be fully operationnal, agronomic levers need to COLZA
be integrated into tactical decision making (Robert T
et al 53_5) Hﬁgg%

- Foundation of observations = plant health bulletin e e
« bulletin de santé du vegétal » @gg};ﬁal

->Weekly communication to growers on pest & crop i
status

—->Encouragement to carry out observations
« Data base for evaluating new decision rules : 375
plots from 2018

m

—
Terres m Nl

= Inovia - - n

I)GgF‘OﬂOITﬂ-E en mouvement



Perspectives : stringent regulation 2> need to

go even further, faster
e Phosmet ban - ~400 kha at risk

« Short term :

- Integrate atleast one new insecticidal mode of

action to preserve efficacy

 Mobilize farmers & advisors to implement all
possible agronomic options

* Push natural regulation proof of concept

« Massive investment In
fundamental knowledge of

R&D needed, including
piological cycles

2> 2.5 M£ plan announced by French Minister to

InCrease on-going actions

I M€/year)

i3]
I

from the industry (~2



Thanks...

« For your attention
« Multiple, numerous colleagues within Terres Inovia
and beyond !

Terreg
= Inovia
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