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Background: Rodent—plant interaction
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Helping forest regeneration!

Vander Wall 1990; Zhang 2003; Xiao et al. 2013; Zeng et al. 2019; Zhang et al. 2025;
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I Background: Dual roles of rodents
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I Background: Dual roles of rodents

Conditional mutualism
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yellow-necked mouse common oak
(Apodemus flavicollis) (Quercus robur)

Low abundance
and abiotic stress
shift the interaction
to mutualism
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Zwolak et al. 2024;
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I Background: Habitat fragmentation
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Primack & Morrison et al. 2013
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I Background: Habitat fragmentation
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Haddad et al. 2015; Zou et al. 2025




I Background: Defaunation

Size-differential defaunation
Frequency of extinction (median value highlighted)

** Species loss: One most
consequence of habitat
fragmentation
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I Background: Defaunation

Consumer | (+)
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Galetti, Bovendorp & Guevara, 2015; Granados et al., 2017; Egerer, Fricke & Rogers, 2018
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I Scientific questions

What determine the dynamics of conditional mutualism
between rodents and plants?
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I Scientific questions
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How does habitat
fragmentation affect the
outcome of rodent—plant

interactions?

Conditional mutualism
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I Study site

Thousand Island Lake

Mainland
site 1

Hydropower dam construction in 1959
More than 1000 islands with area >

0.25 ha
We selected 24 study islands

ATBC2026
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I Model interaction

Rodent — oak (Quercus serrata)

/ Processes \
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survival
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seeds to be recruited

Seed dispersal effectiveness

Schupp 2003; Escribano-Avila et al. 2014
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I Results

The non-monotonic rodent—plant interactions
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Zeng et al. 2020
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I Results

The non-monotonic rodent—plant interactions
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I Results

The non-monotonic rodent—plant interactions
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I Results

Seed size leading to ontogenetic trade-off

100 @ -A-Ab_ - [ -A

E
S No c
g rodents g 75
5 =
& > 50
= ©
e (<}
= ©
5 with £ 7
£ rodents &
o
0 "
2 10 1 2 3 = A 0 1 2 3
Small seeds Large seeds Small seeds Large seeds
large seed >> lower germination large seed >> strong seedling

Zeng et al. 2022
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I Results

Seed size leading to ontogenetic trade-off

e
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large seeds more tasty

An ontogenetic, size-dependent bottleneck for oak
regeneration
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I Results

Cascading effects on seed dispersal

Forested area

-

rw
Defaunation SDE
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Isolation

Small islands increased defaunation and rodent
competition, leading to lower SDE!

Zeng et al. 2019
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I Results

Cascading effects on seed dispersal

Forested area

Defaunation
R2 =0.74

Isolation

Confirming the non-monotonic interaction again!

Zeng et al. 2019
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I Take home messages

Relative Relative
mutualism predation

Oak recruitment/ SDE

Rodent competition intensity
(abundance per seed)

The rodent—oak interaction is non-monotonic. The roles of
rodents were determined by rodent competition for acorns.

DA zengdi@zafu.edu.cn ATBC2026



I Take home messages

Relative Relative
mutualism predation

Off mutualistic section
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Oak recruitment/ SDE

High

Rodent selection for large seed at germination stage is
bottleneck of oak regeneration in TIL.
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I Take home messages
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Habitat fragmentation in TIL drives the interaction off its
mutualistic section via defaunation and rodent competition
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I Take home messages

Habitat fragmentation

i |
L | [
@) l * [
w | .
= Relative Relative | Defaunatloq T :
2 mutualism predation | Rodent competition T :
&)
o - ,
x Small island Off mutualistic section
: ¢
Rodent competition intensity I"Sagct‘.a‘,gg size seed |
(abundance per seed) I by rodents :

Limited oak regeneration in TIL

Very few oak seedlings on small islands in TIL
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I The next story......

How does animal personality affect this conditional
=  mutualism under habitat fragmentation

Proactive Reactive

Defaunation erodes the diversity of rodent personality traits
in fragmented forests

Di Zeng, Thomas J. Matthews, Rui Wang, Yuhao Zhao, Chua n, Ping Ding, Xingfen
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Zwolak et al. 2020 Functional divergence of personality traits
(R?2=0.38)
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Thanks for your
attention!
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Please scan for slides

Di Zeng
Zhejiang A&F University
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