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Weeds in vineyards
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Weeds as ruderal species

AGRICULTURAL
SCIENCES BASED
DEFINITION

Any spontaneous plant species
located within fields
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Weeds as ruderal species
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Weeds as ruderal species
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Grime’s strategies

Grime (1974)



Two main constraints to which species must

adapt: (i) the availability of resources

Ressources
_ NPKO




Two main constraints to which species

must adapt: (2) the disturbance regime

Ressources
_ NPKO




3 strategies to survive

Ressources T Competitive Ruderal
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strategies to survive
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Weed management modifies the
composition of communities
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Three main type of disturbance in

®
vineyards
Ressources T Competitive Ruderal
_NPKO

Disturbance

Kazakou et al. (2016)
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The historical evolution of
management practices...

Chemical weeding

I < A8

Mixed management
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1960 1970 1980 1990 2000 2010 2020
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Barralis et al. (1983), Maillet (1981)



... impacted weed richness
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Fried et al. (2016)



But what about Grime’s strategies




MATERIALS AND
METHODS
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From GPS coordinates of vineyard plots to weed
management practices since the 1980s: 135 phone

calls later

RELEVE DE PROPRIETE
L}
PagesJaunes PagesBlanches e
£ \
S \ \
= o= e I AN R 2 . | ——
s iEbRec  HasTan RO __ 4 HenculeiBolicd % a
—_ > et T [ o ] e Send a letter
T | EEEEER AU ST roiics No phone
Tax v nwoszcon rn con’ o 2 number
department e R available
aseemo 2] ] aonsse cone b
No phone number
Existing phone available but family
number in village

Give phone
number

/_///////

Call to request
permission to
go into plot

. L Knock on doors
Family call in village

}

Does not want to give

The vine no phone number

longer exists Farmer says Farmer says
YES NO




Characterization of practice

trajectories and recent practices

TRAJECTORIES
Tillage on R : yes/no
Tillage on IR : yes/no

Chemical weeding on R : yes/no
Chemical weeding on IR : yes/no

Mowing on R : yes/no




Characterization of practice

trajectories and recent practices
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The method of floristic
surveys Barralis (1976)

Barralis Number of
coefficient individuals per m?

1 individual observed
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Competitive

1 community

TRAIT MEASUREMENT ‘ Ruderal
COMPLETED BY DATABASE

EXTRACTIONS

Stress-
tolerant

Pierce et al. (2017) ; Li & Shipley (2017)
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More abundant current weed

o [
communities...
~ 250 - a b
_E 200 - *
= + 41%
o] J
% 150 ! /
2 100+
o ®
S 50-
QO
< |
0- T
\9%6 rLQ{)’Q%



... wWith more species
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Increasing, decreasing and stable

species

INCREASERS
n=116/423

Medicago polymorpha
+ 98% in abundance
+ 85% in frequence




Increasing, decreasing and stable

species

INCREASERS DECREASERS
n=116/423 n=73/423
Medicago polymorpha Allium vineale
+ 98% in abundance -84% in abundance

+ 85% in frequence -42% in frequence




Increasing, decreasing and stable

species

INCREASERS DECREASERS STABLE
n= 116/423 n=73/423 n= 234/423
Medlicago polymorpha Allium vineale Lolium rigidum
+ 98% in abundance -84% in abundance +7% in abundance

+ 85% in frequence -42% in frequence -12% in frequence




What changes in the environment
and farming practices in 40 years ?

What changes in the
environment and
farming practices in 40
years ?
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Climate change
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Le changement climatique ?
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What changes in the environment
and farming practices in 40 years ?

What changes in the
environment and
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What changes in the environment

and farming practices in 40 years ?
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Characterization of practice

trajectories
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Changes in weed management
practices over time
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What changes in the environment

and farming practices in 40 years ?

What changes in the
environment and
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How have CSR strategies of weed

communities changed from the 1980s
to the 2020s ?



Hypothesis on the trajectory of community CSR
strategies in response to climate and practice

change

Ressources Competitive Ruderal
_NPKO =

Stress-
tolerant

* ol //"
Disturbance | %%

Kazakou et al. (2016)



CSR strateﬁies of weed communities

in Montpellier from 1980 to today
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Period
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CSR strateﬁies of weed communities

in Montpellier from 1980 to today
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CSR strateﬁies of weed communities

in Montpellier from 1980 to today
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CSR strateﬁies of weed communities

in Montpellier from 1980 to today
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What effects do environmental and agricultural

changes have on changes in CSR strategies of weed
communities?

CLIMATE CHANGE
AAnnual T°C range

PRACTICE TRAJECTORY
Diversification of management practices
Nb of decades with herbicide application
Nb of decades with mowing application

ACSR
ATraits



More stress-tolerant communities

in response to CC intensity?
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Less competitive communities in response to

diversified management practices
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Take-home messages

* Current communities are less competitive than 1980s communities,
induced by a diversification of weed management

* Current communities are more stress-tolerant than 1980s
communities, induced by an increase in annual thermal amplitude
(proxy of climate change)



Discussion and
perspectives
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The national spatial gradient corroborates the

results with the diachronic approach
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Thesis results

1980’'s weeds

Current
weeds
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Maclaren et al. (2020)
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Maclaren et al. (2020)
C

the weeds
we have

S

Les resultats de la these

C

1980’'s weeds

the weeds
we want

Current
weeds

63



o
Environmental and My thesis scheme
. anthropogenic filters
National
Climate "
Composition
and functional
structure of
" :
L Soil | weed. . I Recyclmg process of
62 communities organic matter
n
—
<<
|_
<
o
n
Regional

1980 40 YEARS 2020 ”



Mowing, a promising practice for the

installation of a favorable flora?

Richness x2 High biomass
+47 %

High proportion of legumes
+33 %

High nitrogen content
+46 %

High decomposition potential

(12 %) : I
Acceptable digestibility

Genty et al.
(2023)
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500 ENI network

Floristic surveys from
2013 to 2018

scale approx 1:8,700 g
| e * Vineyard Plant sampling
¢ Lettuce
® Wheat

Andrade et al. (2020) ~ Maize
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Analyses
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