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We tested a hypothesis: Montane environments unique to Japan enable tree
species to shift their distribution to sites of different temperature via seed dispersal along
elevational gradient and have contributed to maintaining higher tree species diversity than in other

temperate regions. To test this hypothesis, we used species of Cerasus and Asian black bear as an
effective disperser of their seeds. Asian black bear did not change their habitat under annual
fluctuation of temperature, and was considered to transport Cerasus seeds toward higher-elevation
sites, probably contributing to persistence of these species under changing climate. Gene flow
between different elevation and between congeneric species were detected which could potentially
maintain genetic diversity of Cerasus species. However, temperate forests of north America showed
different patterns of tree species diversity from Japan. We concluded that these results mostly
supported the raised hypothesis.



1200

(A) 25241026 2013 2016
Naoe et a. 2016
100km

10

Suzuki et a. 2002

2005

30

Tochigi et al. 2021

Nakajima et a. 2015

1990 30
30
59 15

15 20.0 215 20.8

184 21.2

150m

Masaki et a. 2015
30

Nagamitsu et a. 2019

20.0



! #
100 1
2005 i
94.9 2005 : L P
15.2 6.2 DO rosmisesnms AR RN S
NS AS SP JV 10 20 30 40 50 60 70 80
NS=HEEEE AS =F4% . SP =i JV =1Hid
HEIWSER (mETY
2005
Masaki et al. 2021
10km

1300
€ 1200
1100

1000

2019 4/26 5/1 \5/11 521

80

25
20

km

10km



1400

& 1200 — ‘/z\
1000
30
800
20

10

2:00 6:00 10:00 14:00 18:00 22:00

5km
5km

FIADB Database, US Forest Service
DBH12.7cm 6727
51,934 DBH5cm 400m?
13,140 10km
10km

RE

1=

)
\
|
,!

[
w = O

I
S

T N T N T

0 1000 2000
FAET O EAZIOkMmBERNOZEEZE (M)

—BALIEETIL(GAM) THEES 1

10km
GAM

Masaki T, Hata S, Ide Y. 2015. Heterogeneity in soil water and light environments and dispersal limitation:
what facilitates tree species coexistence in a temperate forest? Plant Biology, 17:449-458.
https://doi.org/10.1111/plb.12253




Masaki T, Shibata M, Nakashizuka T, Tanaka H. 2021. Annua mortality and growth index for 17 tree
species across entire size classesin the Ogawa Forest Reserve, an old-growth deciduous forest, central
Japan. Dryad Dataset, https.//doi.org/10.5061/dryad.mpg4f4r05

Nagamitsu T, Shuri K, Kikuchi S, Koike S, Nace S, & Masaki T (2019). Multiscale spatial genetic structure
within and between populations of wild cherry treesin nuclear genotypes and chloroplast haplotypes.
Ecology and Evolution 9: 11266-11276. https.//doi.org/10.1002/ece3.5628

Nakajima A, Masaki T, Koike S, Yamazaki K, Kgji K. 2015. Estimation of tree crop size across
multiple taxa: generalization of a visual survey method. Open Journa of Forestry 5:651-661.
https://doi.org/10.4236/0jf.2015.57057

Naoe S, Tayasu |, Sakai Y, Masaki T, Kobayashi K, NakajimaA, Sato Y, Yamazaki K, Kiyokawa H, Koike
S. 2016. Mountain climbing bears save cherry species from global warming by their vertical seed
dispersal. Current Biology 26: R315-R316. https://doi.org/10.1016/j.cub.2016.03.002

Suzuki W, Osumi K, Masaki T, Takahashi K, Daimaru H, Hoshizaki K. 2002. Disturbance regim
es and community structures of a riparian and an adjacent terrace stand in the Kanumazawa
Riparian Research Forest, northern Japan. Forest Ecology and Management 157: 285-301.
https://doi.org/10.1016/S0378-1127(00)00667-8

Tochigi K, Shuri K, Kikuchi S, Naoe S, Koike S, & Nagamitsu T (2021). Phenological shift along an
elevational gradient and dispersal of pollen and seeds maintain a hybrid zone between two cherry tree
species. Plant Species Biology 36: 230-245. https://doi.org/10.1111/1442-1984.12311




23 21 5 15

Nagamitsu Teruyoshi Shuri Kato Kikuchi Satoshi Koike Shinsuke Naoe Shoji Masaki Takashi

Multiscale spatial genetic structure within and between populations of wild cherry trees in
nuclear genotypes and chloroplast haplotypes

2019

Ecology and Evolution

11266 11276

DOl
10.1002/ece3.5628

Koike Shinsuke Masaki Takashi 34

Characteristics of fruits consumed by mammalian frugivores in Japanese temperate forest 2019

Ecological Research 246 254
DOl

10.1111/1440-1703.1057

Furusaka Shino Tochigi Kahoko Yamazaki Koji Naganuma Tomoko Inagaki Akino Koike Shinsuke 10

Estimating the seasonal energy balance in Asian black bears and associated factors 2019

Ecosphere 02891
DOl

10.1002/ecs2.2891

Naoe Shoji Tayasu Ichiro Sakai Yoichiro Masaki Takashi Kobayashi Kazuki Nakajima Akiko 9

Sato Yoshikazu Yamazaki Koji Kiyokawa Hiroki Koike Shinsuke

Downhill seed dispersal by temperate mammals: a potential threat to plant escape from global 2019

warming

Scientific Reports 14932

DOl
10.1038/s41598-019-51376-6




Masaki Takashi Nakashizuka Tohru Niiyama Kaoru Tanaka Hiroshi lida Shigeo Bullock James 128

M. Naoe Shoji

Impact of the spatial uncertainty of seed dispersal on tree colonization dynamics in a 2019

temperate forest

Oikos 1816 1828
DOl

10.1111/0ik.06236

Osugi Shigeru Trentin Bruna Elisa Koike Shinsuke 97

Impact of wild boars on the feeding behavior of smaller frugivorous mammals 2019

Mammalian Biology 22 27
DOl

10.1016/j .mambio.2019.03.013

Inagaki Akino Allen Maximilian L. Maruyama Tetsuya Yamazaki Koji Tochigi Kahoko Naganuma 10

Tomoko Koike Shinsuke

Vertebrate scavenger guild composition and utilization of carrion in an East Asian temperate 2020

forest

Ecology and Evolution 1223 1232
DOl

10.1002/ece3.5976

Umemura Y. Koike S. Kozakai C. Yamazaki K. Nemoto Y. Nakajima A. Kohri M. Abe S. Masaki 82

T. Kaji K.

Using a novel method of potential available energy to determine masting condition influence on 2018

sex-specific habitat selection by Asiatic black bears

Mammalia 288 297
DOl

10.1515/mammalia-2015-0172




Nakajima A. Koike S. Yamazaki K. Kozakai C. Nemoto Y. Masaki T. Kaji K. 43
Feeding Habits of Asian Black Bears (Ursus thibetanus) in Relation to the Abundance and Timing 2018
of Fruiting in 13 Tree Species
Mammal Study 167 178
DOl
10.3106/ms2017-0032
Tochigi K. Masaki T. Nakajima A. Yamazaki K. Inagaki A. Koike S. 305
Detection of arboreal feeding signs by Asiatic black bears: effects of hard mast production at 2018
individual tree and regional scales
Journal of Zoology 223 231
DOl
10.1111/jz0.12564
Naoe S. Masaki T. Sakai S. 105
Effects of temporal variation in community-level fruit abundance on seed dispersal by birds 2018
across woody species
American Journal of Botany 1792 1801
DOl
10.1002/ajb2.1173
58
2018
205 219

Dol
10.11238/mammalianscience.58.205




Koike S. Masaki T. 34
Characteristics of fruits consumed by mammalian frugivores in Japanese temperate forest 2019
Ecological Research 246 254
DOl
10.1111/1440-1703.1057
Tochigi K. Aoki Y. Maruyama T. Yamazaki K. Kozakai C. Naganuma T. [Inagaki A. Masaki T. 14
Koike S.
Does hard mast production affect patterns of cementum annuli formation in premolar teeth of 2019
Asian black bears (Ursus thibetanus)?
PLOS ONE e0211561
DOl
10.1371/journal .pone.0211561
85
- - 2019
34 37
DOl
10.11519/jjsk.85.0_34
NAGAMITSU TERUYOSHI ~ SUZUKI MIKI F. MINE SHOTARO TAKI HISATOMO SHURI KATO KIKUCHI SATOSHI 43
MASAKI TAKASHI
Effects of forest loss and fragmentation on pollen diets and provision mass of the mason bee, 2017
Osmia cornifrons, in central Japan
Ecological Entomology 245 254

DOl
10.1111/een.12494




37

2017
10-11
DOl
Masaki T. Shibata M. Nakashizuka T. Tanaka H. in press
Interspecific variation in mortality and growth and changes in their relationship with size 2021
class in an old-growth temperate forest
Ecology and Evolution in press
DOl
10.1002/ece3.7720
Tochigi Kahoko Shuri Kato Kikuchi Satoshi Naoe Shoji Koike Shinsuke Nagamitsu Teruyoshi 36
Phenological shift along an elevational gradient and dispersal of pollen and seeds maintain a 2021
hybrid zone between two cherry tree species
Plant Species Biology 230 245
DOl
10.1111/1442-1984.12311
Kikuchi Satoshi Osone Yoko 127
Subspecies divergence and pronounced phylogenetic incongruence in the East-Asia-endemic 2020
shrubMagnolia sieboldii
Annals of Botany 75 90

Dol
10.1093/aob/mcaal74




Osugi Shigeru Trentin Bruna Elisa Koike Shinsuke

106

What determines the seedling viability of different tree species in raccoon dog latrines?

2020

Acta Oecologica

103604 103604

DOl
10.1016/j .actao.2020.103604

Masaki Takashi Tanaka Nobuyuki Yagihashi Tsutomu Ogawa Mifuyu Tanaka Hiroshi Sugita 26

Hisashi Sato Tamotsu Nagaike Takuo

Dynamics of dwarf bamboo populations and tree regeneration over 40 years in a clear-cut beech 2020

forest: effects of advance weeding and herbicide application

Journal of Forest Research 43 53
DOl

10.1080/13416979.2020.1847376

Masaki Takashi Abe Shin Naoe Shoji Koike Shinsuke Nakajima Ami Nemoto Yui Yamazaki Koji 25

Horizontal and elevational patterns of masting across multiple species in a steep montane 2020

landscape from the perspective of forest mammal management

Journal of Forest Research 92 100

DOl
10.1080/13416979.2020.1744231

15 0 6

Multi-scale spatial genetic structure within and between populations of wild cherry trees in nuclear genotypes and

chloroplast haplotypes

67

2020




Various effects of fruiting phenology on seed dispersal pattern through animal beheviour

7th Frugivores and Seed Dispersal Symposium

2020

Do mountain-climbing mammals protect plants from global warming by their vertical seed dispersal?

2019

2019

Tochigi Kahoko, Steyaert S, Naganuma Tomoko, Yamazaki Koji, Koike Shinsuke

Difference of deposition site quality among frugivorous mammals in vertebrate seed dispersal

7th Frugivores and Seed Dispersal Symposium

2020

67

2020




131

2020

2018

Kikuchi S

Divergence and secondary introgression between two subspecies of Magnolia sieboldii

The 2nd International Academic Conference on the Formation Mechanism of Plant Diversity and Conservation of Endangered
Plants in East Asia

2018

Tochigi K. Yamazaki K. Kozakai C. Naganuma T. Koike S

Impact of beechnut masting on reproductive success of Asian black bear

26th International Association for Bear Research and Management

2018




Koike S. [lwasaki T. Kozakai C. Yamazaki K. Naganuma T. Inagaki A. Tochigi K. Myojo H

Behavior and activity patterns of Asian black bears before den entry

26th International Association for Bear Research and Management

2018

2019

2018

2020




68

2021

Takashi Masaki, Shinsuke Koike, Koji Yamazaki

Horizontal and elevational patterns of masting across major tree species in a steep montane forested landscape and their
effects on movement of Asian black bear

2020 ESA Annual Meeting

2020

2020

128

https://ww.ffpri.affrc.go.jp/research/saizensen/2020/20200313-01.html
https://ww.tuat.ac. jp/outline/disclosure/pressrelease/2019/20191017_01.html
https://ww.tuat.ac. jp/outline/disclosure/pressrelease/2019/20200311_01.html
https://ww.chikyu.ac.jp/publicity/news/2019/1218.html
https://academis;?cf.com/journal/?p=1007l
https://www.ffpri.affrc.go.jp/press/201§;20181015/index.html
https://ww.ffpri.affrc.go.jp/press/2018/20180607/index.html
https://ww.youtube.com/watch?v=Br2nzGSukk8
https://ww.youtube.com/watch?v=BJleS-CS5vE

40
https://ww.ffpri.affrc.go.jp/press/2021/20210204/index. html




(Shibata Mitsue)

(10343807) (82105)

(Kikuchi Satoshi)

(10353658) (82105)

(Nagamitsu Teruyoshi)

(30353791) (82105)

(Koike Shinsuke)

(40514865) (12605)

(Naoe Shoji)

(80732247) (82105)

(Kato Shuri)

(90467217) (82105)

(Kitagawa Ryo)

(70868067) (82105)







