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MUTUALISMS IN SOILS
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CHALLENGES FOR CHOICE

➢Species should select beneficial partners (Bull & Rice 1991)
➢But what if no prior info available? (Zee & bever 2014)
➢Screen for good partners? (Archetti et al. 2011, Heil 2013)
➢Let anyone in and evaluate the partners’ impacts?

• Sanctions (Kiers et al. 2003)
• Rewards (Bever et al. 2009, Kiers et al. 2011)



PARTNER SELECTION HAPPENS



CENTRAL QUESTION IS THEN…

To what extent do plants (and fungi) have 
the relevent information to select their
partners?  
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MUTUALISMS AND THE IDEAL FREE DISTRIBUTION

Ideal free distribution (Fretwell & Lucas 1970)

Plants will interact twice more frequently with twice more 

beneficial symbionts (or will transfer twice more C to them)
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MUTUALISMS AND THE IDEAL FREE DISTRIBUTION

Assumptions (among others):

1- Organisms act to maximize foraging
efficiency

2- Perfect knowledge about resource location
and profitability

3- Travel costs are negligible



A BASIC TEST

HOST: Leek

DESIGN: bi-compartmented thin glass
chambers

Left and right sides inoculated either
with mycorrhizal fungi or a sterilized
inoculum
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Preferential root allocation?

-1
.0

-0
.5

0
.0

0
.5

1
.0

Week

L
o

g
 (

m
y
c
/N

M
)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

NEW ROOT PRODUCTION IN MYC vs. NM sides CUMULATIVE ROOT LENGTHS IN MYC vs. NM sides

-1
.0

-0
.5

0
.0

0
.5

1
.0

Week

L
o

g
 (

m
y
c
/N

M
)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16



Preferential root allocation?
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Modular growth as a constraint for behavior?
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Modular growth as a constraint for behavior?
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So how does leek behave?

❖ Leek behavioral response was non linear (dynamic through time) 
challenge in pot studies

❖Variance among replicates decreased over time
▪ An optimization process at work? Develop. noise is adaptive?
▪ Priority effects in early root system’s construction may

influence community assembly?

❖ The modular root growth IS a constraint in partner selection



SUMMARY

❖SOIL is a viscous matrix

❖ Plants CAN make choices (Drew 1975, Chagnon et 
al. 2015)

❖ Plants need INFORMATION to make choices



Plants and forced weddings

Plants may not always have information do make
appropriate choices!

PLANT
Opportunistic

mycorrhizal
fungus
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How good is the estimate?
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How mycorrhizas influence sampling?

0
1

0
0

2
0

0
3

0
0

4
0

0

Week

L
e

n
g

th
(c

m
)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Myc

NM

Half

Treatment

T
o
ta

l 
ro

o
t 

m
a
s
s
 (

g
)

0
.0

0
0
.1

0
0
.2

0
0
.3

0

a a

a



How did the plant respond to treatments?
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