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In agriculture, uncontrolled weeds result in a yield reduction of 34% worldwide [1]. Weeds compete with crops for vital ressources, some may also harbour
parasites, be favorable for diseases or make harvesting operations more complicated and ultimately, reduce product quality. Therefore, weed management is

a major agronomic issue.
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A Nowadays, there are many issues with resistance...

Number of Herbicide-Resistant Species by Crop

e In 2023, 523 weeds are resistant in

Number of Herbicide Resistant Species

Crop rotation

Alternating winter and spring crops breaks the weed cycle. A long, diversified rotation
avoids the selection of specialized flora and limits the emergence of resistance to
plant protection products.

< > Integration of cover crops: fast coverage and high biomass to smother
weed flora. — Broadcast sowing

Cover crops compete with weeds that emerge at the same time as them, but have
little or no effect on weeds that emerge in the following crop

< ? Permanent cover crops: Rotational grasslands have a dual effect in terms
of herbicide reduction:
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banned over the next 50 years in France. This represents more
than half of the herbicides on the market today.
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Mechanical control

éDeep tillage
. e Equipment: disc plough, chisel plough
e Purpose: overturning the soll

My Seed Stock

e They do not require weeding_throughout their 3 to 5-year cycle.

e They reduce the seed bank for subsequent crops.

e Successive mowing (4 to 5 times a year) allows biomass to be
removed before most of the weeds have set seed.

Shifting the sowing date: Delaying the sowing date (10 to 20 days) for winter and
spring crops limits weed development and allows for an additional false sowing,.

< ? A 15-day delay can reduce Vulpine infestation by more than 70% [ 2]

However, this can be disastrous for crop establishment in harsh autumn
conditions. It is therefore a lever to be used in the most difficult situations.

Innovations

Specialized harvesting system
. Weed seeds can be intercepted, and destroyed : 75% of weed seeds end up in fine straw

YWy Renewal of the seed stock + Dissemination of weeds. - .
5 (s Specialized equipment

o Effect: This method buries weed seeds and seedlings which causes

dormancy and blocks seed germination. e
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Destruction of weed seedlings before crop sowing

. Genetic control :
. Developpement of genomic resources
(s Molecular approaches
5 Improve the choice of herbicides :

GWAS: Improve herbicide tolerance,
allow crops to outcompete weeds
(s Fababean in 2022 [3]

Stubble ploughing
.« Equipment: sweep or blade plough (shallow depth)
e Purpose: uproot small weeds and cut larger ones

e Effect: In warm and dry conditions, weeds dry outin (&
the sun. l
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Gene drives:
e Reduce weed populations
by inducing mutations that

1-piece “V" blade

: — CRISPR/CAS9:
. Mowing field borders

e Improve the performance of the

crops (herbicide tolerance, earlier decrease their fitness

vigor, allelopathic effect) e Increase the susceptibility

:= o Alter the development of weeds of the weed population

Solution: Mowing field edges before weeds mature (prevents seed production)

Additional weed
seeds to cultivated
plots

Flowering weeds

Wind, passing animals 3
along field edges

or machinery

Conclusion

Weed resistance ,

Quick and effective to use ‘

Bioherbicide = Genome editing

Detrimental to soil structure and time consuming ,

New agricultural equipment

Main control method in organic forming‘
An ongoing challenge

Not suitable for all cropping systems ,

L/ Rethinking the role of weeds in
@ cropping systems...

Sustainqble‘
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