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’ TAGLE 1. DERISITIONS 0F WEFDS -
What’s a weed ? 5y Pt ot 3

Blatehley 1912 “n plant out of place, or growing where it is not wanted.”

Georgia 1916 “a plant that is growing where it is desived that something clse
shall grow.”

Hebbins ¢t nl. 1942 ““these obnoxions plants ave known as weeds.”

Fogg 1945  “any plant which grows where it is not wanted.”

Muenaeher 104G “those plants with harmful or objectionable habits or charneter

isties which grow where they are not wanted, usually in places
where it is desired that something else should grow.”

Harper 1960 “higher plants which are a mnisanee”

Isely 1060 “any plant where it is not wanted, partienlarly where man is at-
A plant that spontaneousl omplt & i oo e’

Salisbury 1981 ‘a plant growing where we do not want it.”

Klingman 1861 *fa plant growing where it is not desired; or o plant out of place.”

Wodehouse 1963  “an unwanted plant.”™

grow on a land modified by &% s s

Emeraon (in Blatehley) 1912  “a plant whose virtues have not yet been diseovered.”

. Cocannouner 1850 "“—This thing of considerin all weeds as bad is nonsensicall™
humans (Godinho, 1984) G et e iy oo ot ot i
V4

. By the Ecologically Minded

Bunting 1960 “weeds are pioneers of sceondary soceession, of which the weedy
arable field is a speeinl ease™

Anderson 1953 “artifacts,” “camp followers.”

Blatehley 1812 “n plant which contests with man for the possession of the seil,”

Dayton 1950 “introduced plant speeies which take possession of cultivated o
fallow fields and pastures.’”

Pritehard 1960 "Epﬁmtul,:istie specics  that follow hwman  disturbanee of the

abitat,

Tsely 1960 “the prime characteristic possessed Ly all importont weeds is their
ability to thrive in land subjeet to the plow.™

Salisbury 1961 “the cosmopolitan charaeter of many weeds is perhaps a tribute

both to the ublguity of man's modification of environmental con-
. ditions and his efficiency ag an agent of dispersal.”
Rademacher 1948 “Hiologish gesehen siwd die Tukelinter PHanzen, die gesellschafts-
La Ck Of Clea r preCISe a nd {in Kurth 19607 hilden mit den Nutzfonzen zusammen aoftreten, deren Kultur
’ fiir sie ertriiglich, forderlich oder sogar lebensnotwedig ist,
PWirtschaftlieh geschen die Unkriiuter PAanzen die unce-

objective definition S e K e U bt

Zohary (1962}, Draun-Blanguet (1932%, Tunsley (19489, Weaver (1934 0, Clenents (19280, TTan-
gon and Churebill (1961}, Ashby (1961), Codwin (19606), audricourt et édin (19430 to cite
only a few mention “weeds" in ecologicnl contexts without cither defining a werd precisely or
meutioning their unwantedness, Clearly, to them, wewmls are speeies with cortain ceologionl shar-
aeteristies.

From Harlan & deWet, 1965 — Economic Botany
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Functional Traits

. Munkes of Dyperaal
- ~ve— -

Resource requirements:
Light, water, nutrients

|| Identify the functional specificities
L of weeds using a comparative approach




\ Methods

Two species lists

Cropland species
= Biovigilance-Flore + LTER ZAPVS

~ 4400 arable fields sampled over 10 years

Grassland species
> 51,000 plots in permanent grasslands over France

Nine plant traits

LHS = Height, Seed Mass, Specific Leaf Area
Reproduction = Flowering onset, Flowering duration
Autoecology = Ellenberg Nitrogen, Light and Moisture
Raunkier biological types
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397 cropland species 1374 grassland species

Functional comparisons of species pools

Trait-by-trait: permutational approach or x? tests
Set of traits: hypervolumes — LHS, reproduction, autoecology
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Specific Leaf Area

I Resource acquisition ~ e
ges’ )\ Specific Leaf Area

- have higher SLA

than grassland species

OVERLAP SLA
Cropland vs. Grassland species 80 %
Cropland vs. Common species 86 %

Grassland vs. Common species 77 %
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log(Plant Height)

— 99 cropland species

0.6

’\K ~ \|  Competitive ability — pom
"\ geg’\ Plant height -

. Weeds:

- have higher SLA
- are taller

Density

than grassland species

T T
-4 2

OVERLAP SLA log(Plant Height)

80 % 86%

Cropland vs. Grassland species

Cropland vs. Common species 86 % 85%

Grassland vs. Common species 77 % 93%
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log(Seed Mass)

—— 398 grassland species

2 L N | 1 — .
g X Dispersal T
 geg’\ Seed mass

0.20
|

0.15
|

Weeds:

- have higher SLA
- are taller
- have similar seed mass

Density

0.10
|

0.05
|

0.00

than grassland species . . |

OVERLAP SLA log(Plant Height) log(Seed Mass)
Cropland vs. Grassland species 80 % 86% 90 %
Cropland vs. Common species 86 % 85% 92 %

Grassland vs. Common species 77 % 93% 93 %
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' Reproductive strategy

4\ Flowering onset
Weeds: ‘-
- start flowering .

during the same month - ..

than grassland species
X test Flowering onset . h
Cropland vs. Grassland species 0.2225 ol ME=mm - IJ
Cropland vs. Common species 0.0537

Grassland vs. Common species 0.0003
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' Reproductive strategy
Flowering duration

Flowering duration (months)

® 261 cropland species

N © 640 common species
e e S ® 694 grassland species
L

Proportion (%)
15 20 25
| | |

10
|

- flower longer
than grassland species
X2 test Flowering
duration o
Cropland vs. Grassland species < 0.0001 | = mm

Cropland vs. Common species 0.0164

10 11

Grassland vs. Common species < 0.0001
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Resource requirements

40

@ 312 cropland species
© 659 common species
@ 725 grassland species

2\, Ellenberg nitrogen

- OCCUr In environment
richer in Nitrogen

Proportion (%)
20
|

than grassland species

10
|

2 3 4 5 6 7 8 9

X2 test Ellenberg N
Cropland vs. Grassland species < 0.0001 o
Cropland vs. Common species 0.6315

Grassland vs. Common species <0.0001
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Resource requirements

 Ellenberg light

Ellenberg Light

60
|

® 313 cropland species
© 661 common species
e e S ° ® 738 grassland species
L

50

- OCCUr In more
shaded areas

40
|

Proportion (%)
30
]

than grassland species

20
|

X2 test Ellenberg L
Cropland vs. Grassland species < 0.0001 )
Cropland vs. Common species 0.0796 .

Grassland vs. Common species <0.0001
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Resource requirements

@ 311 cropland species
“ 653 common species
® 722 grassland species

¢\ Ellenberg moisture 8

=
(D
(D
ON
n

- have similar soil
moisture requirements

than grassland species
X2 test Ellenberg F o
Cropland vs. Grassland species 0.0854 | B ' i u | .

Cropland vs. Common species < 0.0001

30
|

Proportion (%)

20
|

0

Grassland vs. Common species <0.0001
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| Response to disturbances
. Biological types

Biological type

® 415 cropland species

© 871 common species
\N e e d S . © 1001 grassland species
L

- are mainly therophytes

while grassland species are
mainly hemicryptophytes

Proportion (%)
40
|

X test Biological type ]
Cropland vs. Grassland species < 0.0001
Cropland vs. Common species 0.0011 aeopie nemienpiophe eroehre

Grassland vs. Common species <0.0001
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LHS hypervolume

SLA

- have a narrower LHS
niche than grassland species

Volume Overlap  Centroid distance :
with weeds to weeds . 2 | : ‘

Weeds 93
Common 90 68% 0.65
Grassland 142 72% 0.57

SeedMass
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K\ - \_ Reproductive hypervolume

SeedMass

flowering_onset

Volume Overlap  Centroid distance
with weeds to weeds

Weeds 115 * 2 ° :
Common 92 71% 0.60
Grassland 95 73% 0.41

flowering_duration
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EILN

- have a narrower ellenberg
niche than grassland species

Volume Overlap Centroid distance *
with weeds to weeds

Weeds 83 2 0 2 '
Common 60 73% 0.53
Grassland 112 73% 0.48

EILF
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Weeds

Longer flowering duration

Therophytes
Higher height Lower El-L
Higher SLA Higher Ell-N

...compared to grassland species

...but still strongly overlap with grassland species in terms of
physiological, reproductive and autoecological niches
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Longer flowering duration

\ -\ Synthesis
A/ Therophytes

Higher EIllI-N

Weeds do not differ that much from grassland species,
but in fact seem better adapted to agricultural disturbances,
like regular tillage, fertilization or

Some species with similar traits are habitat specialists...why ?






