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INCREASED INSECT PRESSURE
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HUGE DIVERSITY OF EUROPEAN SUGAR BEET PESTS
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HUGE DIVERSITY OF EUROPEAN SUGAR BEET PESTS
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HUGE DIVERSITY OF EUROPEAN SUGAR BEET PESTS
REDUCTION IN INSECTICIDES AND CLIMATE WARMING

[
(*—.-- ..J‘v'f' % % v
° & @ __ .'—"'-..- ]

= B8N soi SEEDLING PESTS

n FLEA BEETLES

PYGMEE BEETLE
m EAST-EUROPEAN SB WEEVIL

§ ) LEAF MINER

B8 GREEN PEACH APHID; YELLOWING COMPLEX and BtMV ’( D A
S BLACK BEAN APHID; BYV and BtMV

el Lixus WEEVIL
BEET MOTH %

CIXIID HOPPERS; SBR and RTD




HUGE DIVERSITY OF EUROPEAN SUGAR BEET PESTS
PRIORITISATION
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HUGE DIVERSITY OF EUROPEAN SUGAR BEET PESTS
PRIORITISATION
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INTEGRATED APPROACH OF SV
TO CONTROL INSECT DAMAGE

MATURITY/
TREATMENTS ROBUSTNESS

SPECIFIC
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INTEGRATED APPROACH OF SV
TO CONTROL INSECT DAMAGE
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SCREENING PLATFORMS FOR PRIORITY INSECTS
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SCREENING PLATFORMS FOR PRIORITY INSECTS
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SCREENING PLATFORMS FOR PRIORITY INSECTS

GREEN-PEACH APHID

Indoor assays Field trials
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* Inoculate each plant * Inoculate % of plants per plot with VY
* Count n° aphids « Count number of yellowing plants per plot
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SCREENING PLATFORMS FOR PRIORITY INSECTS

YELLOWING COMPLEX

Observation
Single virus
#Plots:
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ADAPT OUR PRIORITIES TO A CHANGING REALITY

CAN RAPIDLY ADAPT OUR
BREEDING EFFORTS TO MARKET

INSECTS AND THE =5 PRIORITIES

SBR/RTD COMPLEX

TEAM & NETWORK WITH
REQUIRED COMPETENCES

A TOP PRIORITY
FOR SESVanderHave

THE GERMPLASM, METHODS AND
TECHNOLOGIES ARE READY




Niels Wynant

7o +32479 248 036

< niels.wynant@sesvanderhave.com

@ www.sesvanderhave.com ] \ J
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Dr. Georg Vierling

Togetheras Sidzucker Sugar Division, we exploit the full potential of new beet solutions.
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bullet points SBR - new founded Task Force in Southern Germany

>

The spread of SBR (syndrome basses richesses) with 2 types (SBR proteobacterium and Stolbur phytoplasma
as bacterial infection is transmitted to sugar beets by cicadas (especially ,Schilfglasfliigelzikade). Our
estimation for Germany is an affected area approx. 50-60.000 ha most of it in southern Germany.

In autumn 2023 the ,,SBR task force” was founded. Members are the concerned growers' associations, the
IFZ (Institute for beet research, Gottingen) and Stidzucker. In addition of the already ongoing research we
want thus bundle and accelerate all activities to SBR.

For 2024 we have planned different model regions with beet growers. Target is to analyse the impact

of crop rotation, deep labour of soil and the use of different insecticides/repellents/bio-stimulants priming
substances to the population of the cicadas and the nymphs. Furthermore we have planned additional stripe
trials that includes the test of substances that stimulate the sugar beets defences.

Meanwhile the “SBR task force” had meetings with all beet breeders. For proteobacterium the first robust
varieties are already available, whereas the breeders have not yet a solution for phytoplasma.

Basis research/cooperations: we already do not enough about the cicadas and the 2 pathogens. Therefore
we are planning different co-operations/projects with federal institutions and universities.

By dealing intensively with SBR we are convinced that we will find a solution in the medium term. We
already don't know enough at the moment.
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SBR Seminar
Overview Switzerland

Schweizerische Fachstelle fir Zuckerriibenbau
Luzi Schneider
CEO Sugerbeet Research Switzerland
l.schneider@zuckerruebe.ch / luzi.schneider@strickhof.ch

Mob: 0041 (0)79 403 06 97
Tel: 0041 (0)58 105 98 78

Schweizerische FacHstelle'flr Zuekerribenbat'= Luzi Schneider.
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Overview Switzerlanad SLI‘,:EZIS

* 16’000ha Sugarbeet
» 2 Factories

Schweizerische Fachstelle flir Zuckerribenbau - Luzi Schneider



SBR Overview SEEZ;S

* Since 2017 SBR

* 8000ha affected

* Westernpart of Switzerland
PesencedeSBR o Yegrly expansion of 15-20km

Schweizerische Fachstelle fir Zuckerribenbau - Luzi Schneider



Decline in Sugarbeet area

Surface de betteraves a sucre suisses en ha conventionnel & IP-SUISSE
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Research activities S('I::EZIS

* Different Field Trials
* Nematodes after Sugarbeets
* Shadow with corn (2023)

* Crop Rotation
e 2 year project at Chablais

* Variety testing

* 1-row pre testing
* More than 36 «places» for new Varieties each year

* 3-row regular variety testing

Schweizerische Fachstelle flir Zuckerriibenbau - Luzi Schneider
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Crop Rotation Project
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Fig. 10 Teneur en sucre () moyenne des betteraves sucridres récoltées en 2021 par région betteravére du
Schweizerische Fachstelle flir Zuckerribenbau - Luzi Schneider Chablais
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Shadow effect S(;Fés

* A Farmers attempt

e Sugar content 1% higher

* Feels like there were
fewer cicadas
* No evaluation

Schweizerische Fachstelle flir Zuckerribenbau - Luzi Schneider



SBR Variety Switzerland

SBR Sortenangebot 2024
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Variety progress

«5BR-Sorten = Conviso-Sorten

Zuckergehall in Prozent

Schweizerische Fachstelle flir Zuckerriibenbau - Luzi Schneider



Schweizerische Fachstelle flir Zuckerriibenbau - Luzi Schneider

Advantages Switzerl

and

1881 MNorwk

1400 T S

5 Wk W R L3 kE o

|4 Dbl
Bibio B i L

1308] M

11001 BTS 1
130 Deterriied KO

I HET Eseada K'WS
1ig0e Hoalis KW

D
Bbad

1K e
1343
K4S
147

¥TRE 11001
1510

R ST B (R TLAL1T)
L) FT13055 (ks

o ] B
550 ]
i ?
N M
a1y STHE 22580
IR O

L2 B

Fria Fioa Fiia Fiaa F
W | EFT [ LM § W

E R

e 1 P Foia

o Mg Mg M

ks
W T i

oM

Fios Pt Fias Pios Frag Fiss Fisa
R ED

I e

8 |
(R T ]

Fp =

R FERE S ERERET

r

n W

r5-+"ur,

! " -

I PR

"r"r:‘Jl

1o

f oy
(LT ]

-
SFZ

CBS



Summary

* No solutions
* No chemical possibilities
* No Stolbur till now

* We believe, it’s a mix of variety and crop rotation

* We are testing a lot of variety and hope to find somethings
revolutionary

Schweizerische Fachstelle flir Zuckerriibenbau - Luzi Schneider



Thanks for your attention

Schweizerische Fachstelle fir Zuckerribenbau - Luzi Schneider
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TAPROOT
DISEASE
(RTD)

-situation in Serbia

Zivko Cur¢i¢, Olivera Popov, lvana Baji¢
Bojan Duduk, Andrea Kosovac, Emil Rekanovi¢, Jelena Stepanovi¢, Milos Stepanovic
Natasa Duduk, Ivana Vico, Nina Vuckovi¢
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History & significance

RTD in our region « The Rubbery Taproot Disease (RTD) of sugar beet

| | was reported in Serbia and neighboring countries in
1960 Present the 1960s

« After epidemic phase during the late 1960s, the
disease abated but remained present in the 1970s,

when it was sporadically observed across the region

* In 2018, RTD occurred in epidemic scale and has
caused serious damage in all sugar beet production

regions in Serbia [(Curéié et al. 2020) |




History & significance

« The causal agent of RTD is phytoplasma
'Candidatus Phytoplasma solani’ (‘Ca. P.
solani’) and was revealed in experimental
RTD-affected sugar beet field
(Curéi¢ et al. 2020) |

« So far, 'Ca. P. solani' was found in sugar beet
across the Pannonian Plain along with typical
symptoms of the root ruberiness; also

detected in Germany

[(Curéié et al. 2021)}




RTD Symptoms

» Typical above-ground RTD symptoms -

yellowing and wilting of the oldest leaves -

first appear on the borders and edges of

sugar beet fields

* The initial symptoms can be observed the
earliest in the first half of July, but most

commonly during August (A-B)

» Subsequently, necrosis spreads on the

leaves, and the plants completely wither (C

)
00 ®

3 Rimski Sanéevi, Serbia, 2023
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2. k2. Rubbery |5 ;

RTD Symptoms

Initially, no visible changes on the roots of chlorotic
and wilted plants

Infected plant root growth lags, progressively softening
from tail to taproot, eventually becoming rubbery
Cross-section of rubbery roots shows no visible

changes in vascular bundles

In the last stage of the RTD, roots of infected sugar
beets plants start rotting in significant numbers

and rapidly dying in the field

N
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'Ca. P . solani’ associated with RTD

Pannonian Plain

m, =

Slovak &

nria O g

H [ ]
ungany -

o B

. - -
e o 2 -

Copmakia ;g" 1 -
i% m L] M -

v
= LB
L 10 ke

—— - d

17 15

13 14 15 16 r .
O 00 9H O

Map of the RTD-affected sugar beet fields across
Pannonian Plain (Curgi¢ et al. 2021)

RTD appeared in 2020 on an epidemic scale in
northern Serbia and southern Slovakia, situated at
opposite edges of the Pannonian Plain

Symptomatic sugar beets from other countries of the
Pannonian Plain (Croatia, Hungary and Austria), one
sample from Germany, and red beets from Serbia
were included in the stolbur phytoplasma analyses

‘Ca. P. solani’ was detected in sugar beet in all
assessed countries, as well as in red beet

Molecular analyses revealed the high genetic
variability of stolbur phytoplasma with several new

genotypes
@ ® g &



'Ca. P . solani’ associated with RTD

Pannonian Plain

RTD epidemics
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Map of the RTD-affected sugar beet fields across
Pannonian Plain (Curci¢ et al. 2021)
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The most common stolbur genotype in RTD sugar beet
was dSTOLg (tuf-d/STOL/V2-TA).

It was dominant on sites with epidemic RTD outbreaks
in the Pannonian Plain and in several sugar beet fields
with non-epidemic RTD occurrence suggesting the

prevalence of a particular epidemiological pathway

during the epidemic’s phases[(éuréié et al. 2021) ]
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RTD vectors (Hemiptera: Auchenorrhyncha: Cixiidae)

SERBIA

[ T w

\
m - The vector responsible for the epidemic RTD

outbreak in Serbia in experimental case study in 2020
was a planthopper) Reptalus quinquecostatus

(Dufour)
J

Hyalesthes obsoletus ex Convolvus arvensis and ex
Urtica dioica also experimentally confirmed as
vectors of ‘Ca. P. solani’ to sugar beet

Reptalus cuspidatus for the first time experimentally
confirmed as vector of ‘Ca. P. solani’, but irrelevant in
2020/21 RTD case study|(Kosovac et al. 2023)

@i




Eﬁ Epidemic RTD occurrence in experimental
) . Development of RTD symptoms in sugar beets
sugar bee - experimentally infected with CaPsol RT D VeCtO r
by R. quinquecostatus in 2020
Reptalus quinguecostatus

Semi-field cage experiments set up on the
experimental sugar beet plot-2 in 2021.




RTD vectors

Reptalus quinquecostatus (Dufour)

« Adult insects appear during the month of

June

 Their flight lasts about a three weeks

« One month after infecting sugar beet

plants, the first symptoms appear

@<




Macrophomina phaseolina

« RTD-affected sugar beets are prone to rotting

« Macrophomina phaseolina is considered the most

important root rot pathogen of sugar beet in Serbia

« Macrophomina phaseolina root rot was exclusively
present in ‘Ca. P. solani*-infected sugar beet in both
the semi-field experiment and naturally infected
sugar beet; and that (iii) even under environmental
conditions favorable to the

pathogen, M. phaseolina did not infect sugar beet,

! unless the plants had been previously infected with
Macrophomina phaseolina isolated from sugar beet in Serbia. phytoplasma[Duduk et al. 20238] @ (’p E-';Ff-ll
L1
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2022 season

1‘-drought

1‘ -high temperatures

-vector
appearance early June

-symptoms appear in
early July

-harvesting campaign
in late September

-losses in Serbia

around 5 million € due
to RTD

11

Comparison

SUGARBEETIDIVISION

| | - il
2023 season ot e Fepuicof Sl
-no handpicking ‘1,-drought -large labor
of infected ‘high temperatures force was hired
beets Jr g P to remove
_vector rubbery and
-2% of the beet appears at the end of rotten beets
was rotten June
-3,000 ha of
-Symptoms appear at beet were left
TO SUM UP
o the end July unharvested
h : : . due to RTD in
-harvesting campaign in
early September 2023
TO SUM UP

-losses in Serbia
around 50 million € due
to RTD

O

[*Unpuhlished results




Froam. N
Institute of Field and Vegetable Crops,

- i

National Institute : i
of the Repuplic of Serh s

12



Field impressions SUGARB-E.ETDIVISION

Institute of Field and Vegetable Crops,
Novi Sad, Serbia
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Field impressions SUGARB-'EET._D.-I'\;ISION

Institute of Field and Vegetable Crops,
Novi Sad, Serpia

2l o Nk National Institute
of the Repuplic of Se

Rimski Sanéei,
14 Serbia, 2023



NE; Field trial evaluation of sugar beet ' A0

|"

Institute of Fleld and Vegetable Crops,

susceptlblllty/tolerance to RTD in Serbia a

National Institute ey _ri_
of the Repuplic of Serti ke

ﬂpen field trials with 30 sugar beet varieties in
4 replications were conducted in 2022 & 2023 season

i S g T,

8 varieties from SESVanderHave
9 varieties from DLF Seeds
6 varieties from Strube

P,y T -._""

P
Ftlmsh ancevi, Serbua EIEI'EE
13 22 2

[*IIRB poster, 2024}




Possible measures for
controlling the RTD

* In cages, both the most "tolerant” and the

most "sensitive” varieties were completely

SUGARBEETIDIVISION
Institute of Fi.el-d and \./egetab\e Crops, ol la oo e e O i i infected

'Novi Sad, Serhia

National Institute

> 5 2 e g e S/t ¢ Therefore, we use the  term
"attractiveness" to describe this

phenomenon

[*Unpublished results]
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Possible measures for
controlling the RTD

* In 2023, we conducted a trial to asses the
effectivness of insecticide (Lambda-
cyhalothrin) treatment for the disease
control

* Results showed a significant difference
between the plots treated with insecticide
and those without the treatment

« Lambda-cyhalothrin 0,2I/ha
1st application

SUGAR'BEETBITVISION

Institute of Field and Vegetable Crops,

When Vector appeared in June Novi Sad, Serbia

H H National Institute

O 10 20 30 40 S0m -\fﬂfgcﬂd 2nd appllcatlon of the Repuplic of Se
[ B Excelent 10 days after

16 the Tstapplication | *Unpublished results




17

Further plans

Further research on the vector’s biology

Further research on the solutions for
the effective disease control

Monitoring the vector occurrence
during June and July

aking a timely decision on the start of
the campaign

by tracking the onset of initial symptoms
and conducting rapid analyses for the
nresence of phytoplasma




( Institute of Pesticides
and Environmental Protection

o THANK YOU FOR ©
" YOUR
ATTENTION

Business card Poster, IIRB 2024 Literature




SV SEMINAR
A COLLABORATIVE APPROACH
TO COUNTER SBR/RTD

PRACTICAL EXPERIENCES: INDUSTRY AND FARMER PERSPECTIVES _

17u15 Germany - SBR - new founded Task Force in Southern Germany
17u30 Situation in Switzerland

17u45 Situation in Serbia

18u00 Bacterial Tuber Wilt (BTW) in Potato

18u15 Questions

Dr. Georg Vierling (Stdzucker)
Luzi Schneider (SFZ)
Dr. Zivko Curcic (IFVCNS)

Helen Pfitzner (Verband der Hessisch-
Pfalzischen Zuckerribenanbauer)



BACTERIAL
TUBER WILT
IN POTATO
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HOW OUR SUGAR BEET GROWERS

-t |
)

ASSOCIATION CAME UP WITH THE POTATO

2018 & 2019

Founding of the Monitoring of Virus
'Virus and Bacteria and Bacteria
Working Group ™

MRS

= i

2020 2022

Start Founding of the

NIKIZ-Project ~Research
Association Sugar

Beet Southwest

Start BETA-SOL discovery of ,,
Bacterial Tuber Wilt in Potato"
and propagation of pentastiridius
leporinus on potato



shoot formation
(left without/right thickened stingy Red leaves
with) shoots

yellowish
discolored
shoots/leaves

Withering/dying of symptoms /air
tubers




NYMPHS
ON POTATO




PATHOGEN LOAD \
OF SUGAR BEET AND POTATO 2022

Sugar beet (n = 148) Potato (n = 550)

19%

First detection of the
proteobacterium
Candidatus
Arsenophonus
Phytopathogenicus
iNn potatoes

m Gesund = Proteob. = Stolbur = Doppelt m Gesund Proteob. = Stolbur m Doppelt
67



HOW OUR SUGAR BEET GROWERS
ASSOCIATION CAME UP WITH THE POTATO

2022 2023 2024

Start BETA-SOL BETA-SOL- Start KARTOZIK
discovery of ,, Bacterial Conference and — Forum BETA

v I { Tuber Wilt in Potato™ Field day in SOL 3.+ 4.
- and propagation of Worms — Start September
pentastiridius leporinus SIKAZIKA
on potato

§
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CHANGED
LIFE CYCLE OF

pentastiridius leporinus

Quelle: Lang, Pfitzner, Dettweiler, Kreimer, 2024 (unveroffentlicht)

june

Qvipositum

Mymph

a2



o
POSSIBLE SCENARIOS FOR BTW IN COMPARISON

TO THE SCENARIO SBR

Stolbur k) *

/’_‘\

Stolbur

~ - Ce)

Stnlhur
Bacteria
Ch g ed accordirig 1o f'-'l ApRL=]] EI:I:."" \_J/

Pic ff Id bindweed [Acker-Winde) (unkraeuter.info)

Stolbur k‘;;,
Eacterla




-

e S

SIKA-ZIKA
Framkfurt A
Wiashadoer
d ||
A FIRST INITIATIVE Mg
AGAINST BTW IN HESSE
Harmstads
Experiment sites and setup =
Location Planting date
@
Worms- Hlm
) 19.05.2023
lbersheim " Tndd
Burstadt 16.05.2023
Heidelberg
Wiesbaden-
Delkenheim 23.05.2023
Furfeld 19.05.2023 ||||
o




dt ha-1

HARVEST RESULTS 2023 -
SIKAZIKA STRIP EXPERIMENTS

o

,,_"' b

600 = |

579
500
400
300
200
100
@)

Blrstadt Ibersheim Furfeld

Delkenheim

Middle of 8 varieties
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EXCLUSION OF

PLANTHOPPER

SIKAZIKA 14.09.23

With planthopper

Without planthopper




SAMPLING SIKAZIKA == g®men O

TENT- EXCLUDED POTATOES, NO TENT: EXPOSED \
POTATOES
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TAKE HOME

Bacterial potato tuber wilt known since 2022, discovered by

Betasol working group and NIKIZ team.

Pathogen and vector in sugar beets and potatoes are

genetically largely identical

The occurrence and proliferation of the vector Pentastiridius

leporinus in potatoes has been demonstrated

The impacts of the disease in potatoes are even more

significant than in sugar beet

Many potato projects (Geka Pent, SIKAZIKA (EIP), EpiStol,
Kartozik (EIP)) have already been initiated, totaling 3 million

euros

;]s
-~ BUT
B

THE
PLANTHOPPERIS
FORMIDABLE

more AGRIGULTURAL
DIRECTLY RELEVANT

knowledge =» better protect

other regions
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THANK YOU!

We invite you to Worms to come to the

FORUM BETA-SOL
2024,

____________

S September 3rd: Field Day
September 4th: Conference

; e | AL % 1.- it -._=:~..{ L e
BETA-301 .-'-.-'.'ﬂ-'.-..-:‘_" ! .--: "E'-':.-.'T"l:”"a.:..-."-".-' iy
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Contact: Helen Pfitzner AT s e g N L T Y
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0049-6241-921920



KARTOFFEL-PROJEKTE ZU DIESEM THEMA ﬁﬂ

EiP KARTOZIK: Start 2024

Leadpartner: Prof. Dr.
Elmar Schulte-
Geldermann

Dorothee Kreimer

Koordination der Projekte uber die Agrarservice Hessen-Pfalz GmbH

Julius-KUihn-Institut
Dossenheim:

Geka Pent
Dr. Jurgen Gross
Eva Therhaag

EiP SIKAZIKA: Start 2023

Ansprechpartner: Res
Naturae QSV GmbH,
Mareike Schwind, David
Loffler (Vertretung
Dorothee Kreimer)

Julius-Kiihn-Institut \
Siebeldingen:

EpiStol
Dr. Michael Maixner

Natasha Witczak

Ab 2023 Monitoring der
Schilfglasfliigelzikade und
Windenglasflligelzikade in
Hessen vom Regierungs-
prasidium (RP) und in
Rheinland-Pfalz tiber das
Dienstleistungszentrum
landlicher Raum (DLR)
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SV SEMINAR
A COLLABORATIVE APPROACH
TO COUNTER SBR/RTD

18u15 Breeding for SBR & RTD solutions Pierre Longerstay (SESVanderHave)
18u30 R&D collaboration between SV and IfZ Prof. Dr. Mark Varrelmann (IfZ)
18u45 Questions



Breeding for SBR and RTD
solutions

SESVANDERHAVE #TogetherWeGrow




SBR AFFECTED AREA IN 2023

INCREASE OF RTD OCCURRENCE IN SBR AFFECTED AREAS

SP SBR BZE x BZG - 22-23 - relative

108

SBR affected acreage evolution 2016-2023
70000

m FITIS
+10K Ha

60000 106
E 50000 104 ® HIBOU
Py ° °
S 40000 m KAKADU
5 102
® L4 L4 ® Competitors
g 30000 d
5 mSsv
Q2 100 °
< 20000
< 90 95 KLEIEI?IQ 105 110 115 120

10000 l %8

2016 2017 2018 2019 2020 2021 2022 2023 °
® Germany ® Switzerland 94

Very early appearance of SBR symptoms and further spread
Rapid and widespread appearance of RTD symptoms
—> Strong impact on sugar beet growing @
- O
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SBR - RTD DISTRIBUTION

TWO DIFFERENT PHYTOPLASMA STRAINS PRESENT, PARTLY OVERLAPPING,
BUT NOT ALWAYS CAUSING SIGNIFICANT DAMAGES.

» SBR mostly restricted to Germany
and Switzerland, few other positive
samples

« RTD-pathogen found all over
Europe, but often without
widespread disease symptoms

» Two dominant strains of Candidatus
Phytoplasma solani causing RTD:
* Western Europe: strain 12P
» Eastern Europe: strain 12A

Source: SESVanderHave
DIAG Center.

C. phytoplasma
12P

2
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OUR BREEDING APPROACH

AN INTEGRATED APPROACH STARTING FROM SCREENING A LARGE GENETIC
DIVERSITY AND USING PHENOTYPIC AND MOLECULAR TOOLS WILL INCREASE THE
PROBABILITY OF IDENTIFICATION OF VARIETAL SOLUTIONS.

Pre-breeding
Genes discovery — high diversity — tools development

v

Early-stage breeding

Controlled environment — high accuracy — diseases distinction

Late-stage breeding
Naturally infested environment — high representativity —
diseases combination

Traits combination
Visual phenotypic traits and
agronomic traits

— sugar yield prioritisation

— additional traits of interest

Tolerance sources
Breeding for SBR-RTD complex
— combination of tolerance genes
— plasticity and sustainability

83




Falative valua

EARLY-STAGE BREEDING RESULTS

ACTIVE SCREENING ALLOWED IDENTIFICATION OF
LARGE GENETIC DIVERSITY.

S/HA and %S distribution under SBR-RTD infestation — inbred lines populations

SugarPefcentage Sugarvieid
120~ , ------------------- A

» Screening of 20 populations
composed of 60 lines
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* Deeper understanding of
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#0- - g existing variability in the
- .
breeding germplasm
I .  Potential for highly tolerant lines
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LATE-STAGE BREEDING RESULTS
LARGE-SCALE TRIALING ALLOWS IDENTIFICATION OF HYBRIDS WITH
IMPROVED PERFORMANCE UNDER SBR & RTD INFESTATION.

S/HA vs %S pre-commercial hybrids - 2023 internal trials —
SBR-RTD co-infestation

115,0

FITIS L
110,0 o = L
i [ J [ J
[ J
® o 1050 ¢ . e .o.. ° °
° .. ° o® [ .' .. ° .. ° °
° % oo o ° )
° 100,0 @ %o L
80,0 90,0 [ 1&),& b e® 1100 ¢ 13,0 130,0 140,0
. *. ® ® ... [ ] ...
° ° g (L °
° ° 95,0 ‘.0 S ®e °
[ ] [ J
. P PR A * Internal trials with co-infestation SBR-RTD
L ° o . . s . .
. L . * Significantly better performing new hybrids
compared to leading commercial varieties

—> potential for short-term delivery of new
improved varieties

80,0 E E
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DRONE BASED PHENOTYPING

DRONE PHENOTYPING IS A POWERFUL TOOL FOR SUPPORTING THE
BREEDING OF SBR-RTD TOLERANT VARIETIES.

h * Late season drone flight above one highly infested field in
_ - Franconia
CH =]
A R % quantitative measure of defoliation
% * Quick and precise identification of visually more tolerant
. hybrids
& 5 * Partly correlated to yield potential in infested conditions and

yield loss compared to healthy conditions

2
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DETAILED MONITORING ACTIVITIES PLANNED IN 2024

GOAL: CONFIRM THE PREDOMINANT VECTOR AND MONITOR THE SPREAD
AND DIVERSITY OF THE PATHOGENS CAUSING SBR/RTD.

Pentastiridius
leporinus
SBR — Germany

¢Monitoring 2024

Which Cixiid Which pathogens Which pathogens Which symptoms
species is in the hoppers in the beets are dominant
predominant

Reptalus
quinquecostatus
RTD XIIA — Serbia

w Hyalestes
obsoletus
Potato stolbur

87



BREEDING ACTIVITIES 2024

A COORDINATED ACTION PLAN COVERING ALL ASPECTS OF SUGAR BEET
BREEDING FOR SBR-RTD TOLERANT VARIETIES DEVELOPMENT.

* Drone phenotyping

further development

* Bio-assays PHENOTYPING
development

* PCR quantification in
pulp samples

» Continuation of
populations screening EARLY-STAGE

- Dedicated populations BREEDING
development

SBR-RTD
tolerance

PRE- « QTLs validation
BREEDING » Screening of new
potential tolerant sources

* Large scale testing of
new traits combinations
LATE-STAGE (ALS, drought, CLS
BREEDING tolerance, strong
rhizomania tolerance,...)
» OVT application of
promising varieties

2
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A COLLABORATIVE EFFORT

ONLY A COMBINATION OF FUNDAMENTAL & APPLIED RESEARCH INVOLVING
MULTIPLE STAKEHOLDERS WILL LEAD TO SUCCESS.

Breeding can help fight the SBR-RTD complex, which is a very challenging issue
—> An integrated approach involving all stakeholders is needed
—> Combining agronomic and genetic solutions

SESVanderHave has set up several collaborations
 Fundamental research for a better understanding of the disease complex

» Applied research to bring as soon as possible sustainable solutions to affected
farmers

—>» Close collaboration with the SBR Task Force initiated in Germany and active contribution
to trials conducted in 2024

2
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CONCLUSIONS
FULL COMMITMENT TO DEVELOP SUSTAINABLE VARIETAL SOLUTIONS.

* SBR and RTD form one disease complex with multiple complex
!nterlac’gons between pathogens, vectors, sugar beet and other crops
involve

e 2023 allowed us to take major steps forward in:
* Better understanding the underlying tolerance genes present
* Increasing the knowledge about our germplasm
* Developing high-throughput tools to support our breeding activities

* Qur breeding approach focuses on a global answer to both SBR and
RTD combined with other traits required for sustainable beet growing
in affected regions

* We collaborate with all stakeholders to find agronomic and genetic
solutions to this new challenge

We are fully engaged in finding solutions to the challenges caused by the SBR —
—> RTD complex and are confident we can offer sustainable solutions for the future
of sugar beet growing in affected areas @

SESLANTERHNE 90
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SESVANDERHAVE

#TogetherWeGrow




