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INTRODUCTION: biological diversity and ecosystem functioning

—>» INTERSPECIFIC variations can affect ecosystem functioning

£

& .

(%] - . o

2 - Diversity

£ - Abundance
2

=)

c

(T

a

e swsmem s 2688

B8 12 24
Number of species (log scale)

Loreau et al. 2001, Science



INTRODUCTION: biological diversity and ecosystem functioning

—>» INTERSPECIFIC variations can affect ecosystem functioning

E
L ..
é : : : - Diversity
. . -

S 1000 1. : : Abundance
- 500 L i o i
5 . . s v
E 0 ' L] 2 . .

1 6

B8 12 24
Number of species (log scale)

—> INTRASPECIFIC variations can also affect ecosystem functioning

W Generalist

c
0 M Benthic
‘g M Limnetic
] i i . . 1. .
- Species PN _ Trophic specialization
S . 10- . .
< - Morphological differences
G op
g2
5 5
Q
(oT]
o
[
a O-

2 4 6 8 10 Loreau et al. 2001, Science
Time (week) Harmon et al. 2009, Nature



INTRODUCTION: biological diversity and ecosystem functioning

—>» INTERSPECIFIC variations can affect ecosystem functioning

E
L ..
é : : : - Diversity
. . -

S 1000 1. : : Abundance
- 500 L i o i
5 . . s v
E 0 ' L] 2 . .

1 6

B8 12 24
Number of species (log scale)

—> INTRASPECIFIC variations can also affect ecosystem functioning

W Generalist

[

0 M Benthic

‘g = Iéimn{atic _

- PECIESPAN _ Trophic specialization

3 197 - Morphological differences
T bd

g2

= 5-

Q L3 L Ll

° - Behavioural variations ?
T

o 0-

2 4 6 8 10 Loreau et al. 2001, Science
Time (week) Harmon et al. 2009, Nature



INTRODUCTION: animal personality concept: a behavioural variation source
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Behavioural More than
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Boldness

Sih et al. 2012, Ecol. Lett.
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factors factors

Across time Across context
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Animal personality
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Theoretical interests Applied interests

Individual

> Human impacts
cﬁ (pollution, resource'using, habitat
S fragmentation, ...)
é’. Population
3
Conservation plans
Community (Species reintroduction, genetic diversity, ...)

Ecosystem

Inspired from Cucherousset & Olden 2011, Fisheries
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To determine whether differences in animal personality could affect
ecosystem functioning

Whether changes in personality composition of predator
population, affects:

Hypothesis 1

Individual growth rate and population trophic niches

Hypothesis 2

Prey community and ecosystem functioning



MATERIAL & METHODS: behavioural test and individual selection

i
[y o,y

.,
e
-
s, r

I

r':lt--\.r""

. - e
e ———
; T

EDB Iajooratorw

® —7 Toulduse

v A

-

Largemouth bass
(Micropterus salmoides)

Individually
PIT tagged



MATERIAL & METHODS: behavioural test and individual selection

.,
",l.,aq\__ A

H
[y o,y
&
\
h
y
o
W

FRANCE

EDB Iajooratorw/
— Toulduse
\3.‘-.‘_. . N
el ‘Ut_“___ T )
e 4 Largemouth bass Individually
- (Micropterus salmoides) PIT tagged

i
enwronment door

YRRY

' -
v
f |
F 4
£

Acclimation
area

Personality test:
Emergence time —— boldness Brown et al. 2005, Anim. Behav.




MATERIAL & METHODS: behavioural test and individual selection

AN 1111111 L
EDB Ia’]ooratory
—7 Toulduse
M . N
et \')t_“___ N ]
——im < Largemouth bass Individually
- (Micropterus salmoides) PIT tagged

Selection of 72 most temporally consistent
individuals among 178

Bold Shy
- 24 individuals 24 individuals
—a L Intermediate .‘
24 individuals
area
- icc=o51 «d

Personality test: P <0.001
Emergence time —— boldness Brown et al. 2005, Anim. Behav.



MATERIAL & METHODS: behavioural test and individual selection

5 treatments

Bold Reference
.‘..“ (No predatory fish)
Intermediate
(> S\P:y .‘..‘1
¥

24 populations composed of 3 individuals



MATERIAL & METHODS: behavioural test and individual selection

5 treatments

Bold Reference
.‘..“ (No predatory fish)
Intermediate
(e \P:y .‘..‘1
¥

24 populations composed of 3 individuals

Experimental design:

- 5 treatments X 6 replicates = 30 mesocosms

8 - Inoculation of primary producers and primary consumers
(3 weeks before the experiment)

l

Lake ecosystem

Moulis experimental station
(Summer 2012: during 6.5 weeks)
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MATERIAL & METHODS: data acquisition

- Individuals growth rate
- Trophic niche size .
- Trophic niche position (fish)

Predator population

Prey community
/ (zooplankton community
Pelagic 1" structure)
food chain '

(water column)

Benthic
food chain
(bottom)

Ecosystem functioning
(phytoplankton production)

Prey community Ecosystem functioning
(juvenile pond snail density) (periphyton production)



RESULTS: H1 - personality effects on growth rate
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Individual growth rate
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':(g (Linear mixed model)
'g 0.25
S b
5 °
E sy Significant effect on
o Population growth rate
<
S 0.05
S
)
-0.05 ' _
Bold Interm. Shy Mixed

Treatment



RESULTS: H1 - personality effects on trophic niche

SN

Trophic niche position

12.4,| @ Bold @® shy
@ Intermediate Mixed
12.0
T,
11.6 +F I
613 C: P=0.107
11.2; 615 N: P=0.742
(Linear mixed models)
10.8 ' ' ' ' ‘ '
-23.5 -23.0 -225 -220 -21.5 -21.0 -21.0

613 C

—> No difference of trophic niche position among treatments



RESULTS: H1 - personality effects on trophic niche

Trophic niche size

12.47| A Bold A Shy

A Intermediate Mixed

12.0
pd
5 116 \A
L‘o —

11.2

10.8 - - - \ - -

-23.5 -23.0 -22.5 -22.0 -21.5 -21.0 -21.0

o1 C

—> No difference of trophic niche position among treatments



RESULTS: H1 - personality effects on trophic niche

Trophic niche size

12.47| A Bold A Shy %
A Intermediate Mixed :gi b
12.0; 2
= |:_ ' old Interm. Sh Mixed
Li) 11 6 ﬂ ° t Treatment !
- P <0.001
(Linear mixed model)
11.2-
10.8 - - - \ - -
-23.5 -23.0 -225 -22.0 -21.5 -21.0 -21.0
513 C

—> No difference of trophic niche position among treatments

—> Differences of trophic niche size among treatments



RESULTS: H1 - personality effects on trophic niche

Trophic niche size
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PELAGIC
(water column)
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DISCUSSION

Individual personality affected populations characteristics such as trophic
niche and life history traits (growth rate)

Personality also affected quantitatively or/and qualitatively
prey communities

Through cascading effects, individual personality may affected ecosystem
functioning with a modification of the intensity of top-down and
bottom-up controls

However, understanding the mechanisms leading to the observed changes
in ecosystem functioning requires further investigations

Perspectives

Human activity can biased personality in populations
and could have an effect on environment

Personality could induce an eco-evolutionary feedback ?

Brodin et al. 2013, Science
Wolf & Weissing 2012, TREE
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