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The aim of this study is to generate new knowledge to systematize and
optimize ecosystem restoration through an empirical approach combining genomics and large-scale
field restoration experiments. In particular, the following questions were addressed The interactive

effects of tree species diversity x genetic diversity x topography contribute to forest
restoration, especially the effects of genetic diversity are more important. Diversity of carabid
beetle communities and their responses In functional traits after landslides. Interactive effects of
plant-plant facilitation interactions and soil erosion were revealed for seedling establishment
after landslides, and the spatial structure of genetic variation during these processes was also
elucidated. Finally, we revealed the Broperties of the newly formed interaction networks between
plants and aboveground arthropods or belowground symbiotic fungi.

DNA



2021 2030 10

/ —

( )
(Utsumi 2015, Kagiya et al. 2018)



2017 18

3
Imx Im 64 24
4 1
3
DNA 2
SNP ddRAD-seq UCE
DNA
ALES
Artificial Landslide Experimental Sites; ALES,
Makoto et al. 2024 3 1 1
5 5
3 30
2019
19% 18% 18% 14%
12% 19% 90%
90 2019 12
2020 3 4 40 mx 40 m
2020
MIG-seq
DNA
ITS nif-K
MeJA MeSA
ImM 3 mM
5 mM 7
2800
BEF
BEF
1 BEF
2 BEF

BEF



BEF

BEF

DNA

40 mx 40 m 12 6

Furusawa et al. 2023

MIG-seq

1BD
1BD

1BD



2
)
3
Makoto et al. 2024
Kagiya & Utsumi 2020
5 mM MeJA 1 3
5mM  MeJA
1 3 MeJA MeSA
3 mM  MeSA 1 3

Furusawa J, Makoto K & Utsumi S (2023) A large-scale field experiment of artificially
caused landslides with replications revealed the response of the ground-
dwelling beetle community to landslides. Ecology and evolution, 13, €9939.

Makoto K, Utsumi S, Zeng R, Mamiya W, Miyazaki T, Okuyama T, ... & Yoshida T (2024)
Which native legume or non-legume nitrogen-fixing tree is more efficient in
restoring post-landslide forests along an environmental gradient? Forest
Ecology and Management, 554, 121672.

Kagiya S & Utsumi S (2020) Spatial heterogeneity in genetic diversity and composition
of bacterial symbionts in a single host species population. Plant and soil, 452,
513-527.

Kagiya S, Yasugi M, Kudoh H, Nagano AJ & Utsumi S (2018) Does genomic variation in a
foundation species predict arthropod community structure in a riparian
forest?. Molecular Ecology, 27, 1284-1295.

Utsumi S (2015) Feeding evolution of a herbivore influences an arthropod community
through plants: implications for plant- mediated eco- evolutionary feedback
loop. Journal of Ecology, 103, 829-839.



Furusawa Jumpei Makoto Kobayashi Utsumi Shunsuke 13
A large- scale field experiment of artificially caused landslides with replications revealed 2023
the response of the ground- dwelling beetle community to landslides
Ecology and Evolution 1-12
DOl
10.1002/ece3.9939
Kucho Ken-Ichi Tobita Hiroyuki Utsumi Shunsuke Uchiumi Toshiki Yamanaka Takashi 0
Biology of actinorhizal symbiosis from genomics to ecology: the 20th International Meeting on 2022
Frankia and Actinorhizal Plants
Journal of Forest Research 1 4
DOl
10.1080/13416979.2022.2036417
Kagiya Shinnosuke Utsumi Shunsuke 452
Spatial heterogeneity in genetic diversity and composition of bacterial symbionts in a single 2020
host species population
Plant and Soil 513 527
DOl
10.1007/s11104-020-04583-4
25
2020
221 234

DOl
10.18960/hozen.1933




2020

New Entomologist

DOl

Makoto Kobayashi Utsumi Shunsuke Zeng Ruiqi Mamiya Wataru Miyazaki Tohru Okuyama 554

Tomohiro Tanaka Fumiya Yamada Takashi Yoshida Toshiya

Which native legume or non-legume nitrogen-fixing tree is more efficient in restoring post- 2024

landslide forests along an environmental gradient?

Forest Ecology and Management 121672 121672

DOl
10.1016/j . foreco.2023.121672

39 1 0
38
2022
eDNA
38

2022




69

2023

DNA : —

69

2023

69

2023

Shunsuke Utsumi

Effects of species and genetic diversity of northern forest trees in reforestation: temporal changes and contrast

69

2023




69

2022

DNA

69

2022

69

2022

DNA

69

2022




69

2022

69

2022

37

2021

37

2021




DNA

37

2021

37

2021

DNA

37

2021

Tanada Aimi, Kobayashi Makoto, Utsumi Shunsuke

How do mammal herbivory, plant diversity, and plant genetic variation affect tree sapling productivity during early forest
restoration?

35

2020




35

2020

35

2020

Marc T. J. Johnson

35

2020

52

2020




Tanada Aimi, Kobayashi Makoto, Utsumi Shunsuke

Impacts of sapling biodiversity and mammal herbivory on ecosystem function and sapling genetic diversity during early forest
restoration

68

2021

Kagiya Shinnosuke, Utsumi Shunsuke, Yamazaki Haruka, Kobayashi Makoto

Meta-analysis of global revegetation after landslide disturbance

68

2021

68

2021

68

2021




Marc T. J. Johnson

68

2021

68

2021

2019

35

2019




Aimi Tanada, Makoto Kobayashi, Shunsuke Utsumi

Assessing the validity of SNP-based allele frequency estimation of Betula ermanii through a pooled genotyping-by-sequencing
approach

67

2020

67

2020

67

2020

67

2020




, , Marc Johnson

HCN

67

2020

39

2023

Yuzhou Fang, Shunsuke Utsumi

Impacts of intra- and interspecific plant diversity and soil microbes on Herbivory Resistance

39

2023

Yuzhou Fang, Shunsuke Utsumi

How does fine-scale geological heterogeneity after a landslide shape spatial structure of tree seedlings?

71

2024




2023

2023

280

(Kadowaki Komei)

(30643548) (14301)
(Yoshida Toshiya)
(60312401) (10101)
(Kobayashi Makoto)
(60719798) (10101)







