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Introduction Background

West Africa has experienced a large surge in rice consumption over the last decades. To face this
growing demand, areas cultivated with rice have been increasing drastically and rice cultivation
is intensifying. New epidemic risks are associated with these agricultural changes.

Pathogens actually share host plants with a myriad of other microbes, some
of them being pathogenic. Multiple infections, or ‘co-infection’, occur when a
single host plant is infected by various pathogen species, or genotypes. This
is known to affect symptom expression and/or pathogen multiplication in
various pathosystems. However, the population-scale consequences, in
terms of epidemiology and evolution, remain poorly explored in spite of their
importance for the control of crop diseases (1).

Major rice diseases in West Africa include the rice yellow mottle disease, due to the virus
RYMV, and Bacterial Leaf Streak (BLS), due to Xanthomonas oryzae pv oryzicola (Xoc).

| These two diseases co-exist in western Burkina Faso, with on average 14.5% of studied
fields presenting the two types of symptoms (co-occurrence in 25x25m fields; 2). In a
peculiar disease hotspot the frequency of co-occurrence can reach more than 70%, and
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. e . RYMV- Xoc co-infection represents up to 37.5% of rice plants (3).
Classical ez iasn Fitnessand survival Disease . . . . :
. At Adapaton ‘ 's\| Experimentally, RYMV-Xoc co-infection leads to lower viral loads but stronger bacterial
disease recitaion tetraedron A t dtoth infecti dition (3
«Wind \ _—
triangle | symptoms, compared to the mono-infection condition (3).
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Susceptibility
- Growth stage

Both the virus and the bacteria present high levels of genetic diversity in southwestern
Burkina Faso : at least 28 MultiLocus Genotypes (MLG) of Xoc found at the regional scale;
four different genetic groups of RYMV evidenced in a single irrigated perimeter (4).

MHMWM}\W:WMWM I, AW

- Vector presence
- Plant microbiota

Brader et al (2017) Annu Rev Phytopath gty
Jit SRR VT DR,

RYMV-Xo co-infection levels

Molecular detection:
716 RYMV only (N =773)

B Both RYMV and Xo (N = 183)
600 B o only (v =391)
No pathogen (N = 346)

RYMV-Xo molecular co-detection
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Transcription
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Extraction RYMV-Xo specific Electrophoresis
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category
(molecular detection result and symptoms)

10 fields x 2 sites x 2 years
Sites and fields chosen for the
local high virus and bacteria
co-occurrence

Stratified random sampling in
16 quadrats per field

Symptoms observed 907
in the field (53.6%)

Molecular detection 773 346
results (45.7%) (20.4%)

Observed symptoms i BOth RYMV and | 4 |
A et e 2 A total of 86 samples, not detected as co-infected RYMV symptoms BLS symptoms BLS symptoms No symptom |97
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Number of samples for each

YMV genetic and pathogenic diversit

Dynamics of RYMV genetic diversity in a 5 years survey

25meters

Banzon

1.00
- S2 Slwa wsm Slca == Slbzn

RT-PCR and Sanger sequencing Coat Protein (CP) One of the genetic
- high genetic diversity of RYMV in the area group results from a

recombination event
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Estimation of viral load in mono-infection by different RYMV isolates
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1) Evaluate the outcome of
RYMV-RYMV mixed infections in
experimental settings

Viral load (log)
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2) Setting up experimental evolution to evaluate the impact of multiple _ S o {
infection on evolutionary outcome 1. Tollenaere C et al. 2016. Evolutionary and Epidemiological Implications of )

Greenhouse experiments were
performed in 2023, the molecular
biology analyses will be
completed at the beginning of the
training
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Serial passage experimental infections
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