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Research on Regenerative Agri-Forest-Fisheries for
Sustainable Food Systems
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| Location

» Sapporo, Hokkaido : Sapporo Campus
» Hakodate, Hokkaido : Hakodate Campus

| Mission

Under HU Vision 2030, we strengthen
Excellence and Extension to lead a
sustainable well-being society through a
paradigm shift toward resilient, regenerative
food production worldwide.
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Research on
Regenerative
Agri-Forest-Fisheries

| Vision

We conduct research and foster talent to
build systems that restore soil and marine
ecosystems, enhance biodiversity, and
conserve water and forest resources, while
improving productivity and profitability for
farmers and fishers. Through real-world
application, we aim to realize a sustainable
well-being society.

| Research Content

Harnessing Hokkaido University's strengths
in agriculture, fisheries, environmental and
life sciences, and vast research fields, we
advance education and research in
Regenerative Agri-Forest-Fisheries. Our work
spans food production, land use, biodiversity,
and ecosystem restoration.

We also build Institute for Regenerative
Agri-Forest-Fisheries (IRAFF) and strategic
platforms that promote cross-disciplinary
innovation, industry collaboration, and global
partnerships to enhance research excellence
and address worldwide challenges.
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|t 5EE 71—V RS2y 21— Field Science Center for

Northern Biosphere (FSC)
o T GEYE T 1=V REIE2 Y& — 1%, FRARE - i - KB D3 -
N ~ - ~ » Consisting of Forest, Agroecosystem,
ATV aY ORI, BHEMAOMERE IRFORETD and Aquatic Stations across 70,000 ha,
HEDL LTI R ARDOIMEL 258 T FhadDfize 71—V R % FSC advances research on biological
B"E production, biodiversity, and
- BHREAF—VaYv: environmental sustainability from

. . forests and farms to oceans
JERZSRRFEM L AL % BAFRICIE R U B AERRRICEE S

- Forest Research Station:

- HHEAT—Y a3y studies in extensive experimental

forests

EVEERRES. EYE. BARRBUE RIS, EYE A emR H stat

. N N = - . - Agroecosystem Research Station:
FETHE) L BREEL DI BSFERIEI DWW CEGE Uses farms and botanical facilities

- KBAF—Yay: to study sustainable farming in

N RN s bal ith nat

B E DR, T RWIT BT 5 SRk E % 5 alance wifth hattire
e = . - . . . - Aquatic Research Station:

- = R BE D > N A
BRI BETFUVRUNSERRALVNIVETOEYRZES LT Explores aquatic biodiversity in
EWEREIZEET AR HEE Hokkaido's seas, rivers, and lakes,

from genes to ecosystems

o BRI O HEHE - SR, VBIRIT D2 SRBIFR T4 —IVRIZT &

WARE DB C OB RS, LRI, ML S5 0 Institute for Regenerative

LU gE % #EtE Agri-Forest-Fisheries (IRAFF)
» Founded in April 2025, IRAFF aims to
I VY3571 7 BMKEMEILE (IRAFF) restore ecosystems, enhance
RN , s biodiversity, conserve resources, and
* IRAFFIR LECIBROREEE, £MSRIEDE E, K- HHEE support farmers and fishers through
FEORE, BEE - WEFOEEN - Namttm L2 FRIERY Regenerative Agri-Forest-Fisheries
B TIRBMOKEEY AT L& = BHE L, 20254 BIZERAL systems
- BACKESBZITIIEL, BANERLAIHRRIMETS " Itserves as a Hub uniting Hokkaido

University's natural and social

A O 3 = S 4k Fa -
ZF%?)?E»:.%E‘I%(EFHT%)H@‘J BRI L. ZRRIERKR AN J:“)\ ) sciences o develop and test
VIATT 47 BMKEIZET A EM - AT AR LN regenerative technologies and
DEFEAER % E systems

1. FMERT—23  FNERRICHIT BT - A—RD - EMSHE - AMEEICRI T 2 KIRREF AR EHESH TL\DILRITE
2. BBERT—3Y  FENEREEY X T AICATTZHREIA RSN TV SILRES
3. KBRT—v3y AUEBEREO T IV —A—RUARDOURTH 3ILBERF BB R

1. Forest Research Station 2. Agroecosystem Research Station 3. Aquatic Research Station
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Achievements

Regenerative Agri-Forest-
Fisheries Project Research
Grants

» Pitch Contest for Future-Creation
Research

- A grant program supporting
innovative, youth-led studies that
advance Regenerative Agri-
Forest-Fisheries. From 55
applications, 22 passed the first
screening, and 10 were selected
through a final pitch contest

» Regional Co-Creation Research
Support (Planned)

- From 2026, IRAFF will fund local
demonstration studies on
Regenerative Agri-Forest-
Fisheries. Target regions and
themes are under review

Securing Funds for Key
Research on Social Challenges

* 2024: The Next-Generation Wagyu
Nexus, led by Professor Takafumi
Gotoh, was adopted under the JST
COI-NEXT Program. It promotes
collaboration among companies, local
governments, and the university

» 2022: Under the Regional University
and Industry Revitalization Grant
Program, Hakodate Mariculture Project
develops full-cycle king salmon
aquaculture and carbon-neutral
fisheries

* 2024: The Kita-Sanriku Factory

project, led by Professor Kazuhiro Ura,
aims to expand regenerative sea
urchin aquaculture technologies in
Japan and abroad
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Researcher Profiles

SR SAB #u

Professor Takuro Shinano

‘x

MET—< Research Theme
. TEOBESERCRIETEYM « Biological evaluation of nutrient
= - dynamics in soils
i
Key Research Achievements
FEGMFRER

< Enhancing the soil nutrient supply
capacity and integrating chemical
and organic fertilizers, crop

« HEOFOBRSMHARICEDX,
LRk, ERERN 2 ERL

7= REBIRRE R L D% E IR

productivity and quality are
improved while maintaining soil

DR & BU CTIEMAEEML & fertility and its multifunctional roles,
BrEd, BiENEEEEDRE thereby creating a foundation for
fe% Al sustainable agricultural production

EA B—EP gz

2 Professor Shoichiro Hamamoto
WEsF—< Research Theme
. FEROYE - BEE . 1 ER « Material and heat dynamics within
N o * soils, and pore structure-related
IREEL MEEE processes
FELMEER Key Research Achievements

« Clarified methane emission
pathways and the behavior of
colloids and microplastics in paddy

o KELBIZE ARV HHRE
BRIAOAR -2 IO TS AFY

70)%53%%% L. BEIHRS soils, providing new insights for
AMERE LHRBREREITH reducing greenhouse gases and
IR &SR preserving soil environments

7 AR

Tk 15 %

>y .
. 2= Professor Takumi Kondo
M
WEFT—< Research Theme
. REEEMIBHEEED » Management of common
resources in rural areas of
HERERIZBE S DR developing countries
FELMFEER Key Research Achievements
o BTN - 77 HTOfERE « Contributed to sustainable
WHyEE Y ISEEDET agricultural development and food
SN wy security through field studies on
3@‘ L. ﬁ;’ﬁiﬂ’g%%%@tﬁﬂ rice variety improvement and
TEREICER agricultural infrastructure

management in sub-Saharan
Africa
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Professor Yo Toma
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« B AP S A RALREE,
TERREBHBOMNTEELT,
B R SRETE & SR Z DR
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Research Theme

* Mechanisms of material cycling in
agroecosystems

Key Research Achievements

Provided new insights into
farmland carbon storage and
climate change mitigation through
studies on rice husk biochar
application, accelerated rock
weathering, and soil carbon
dynamics

INE BT wesiE

>=Y
2 Associate Professor Yohei Koide
/
WEF—< Research Theme

« SRR EAVRE BEE
HIRFF SR

BT EES

- AADBENSHEEEFIAL,
IREERTRIE R LIS B8
TER R IR AR

+ Genetic and breeding studies
using diverse rice varieties

Key Research Achievements

« Utilized rice genetic diversity to
provide new insights for varietal
improvement that enhance yield
potential and disease resistance

=R FNET #iz

Professor Kazunori Iwabuchi
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Research Theme

« Development of integrated
management technologies for
waste biomass based on
carbonization

Key Research Achievements

« Clarified fertilizer effects and
environmental impact reduction
mechanisms of biochar derived
from livestock manure and by-
products, contributing to the
realization of circular agriculture
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Professor Takafumi Gotoh
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Research Theme

* Meat science, livestock nutrition
and physiology, livestock
management and behavior, and
the use of loT and space-related
technologies to advance livestock
production systems

Key Research Achievements

« Elucidating how the new
bioscientific concept of Metabolic
programming to control cattle
metabolism from an early stage.
Demonstrating the regulation of
meat quantity and quality through
Metabolic programming and the
remote management of cattle and
soil conditions by Smart grazing
management
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Professor Naoshi Hiramatsu
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Professor Kazuhiro Ura

Research Theme

« Studies the cultivation and stock
enhancement of northern fish
species

Key Research Achievements

« Conducted marine aquaculture
trials of Chinook salmon and
Sakhalin taimen in collaboration
with Hakodate City and Yakumo
Town. Successfully produced all-
female seedlings of fast-growing
black rockfish for the first time and
carried out pilot farming with
Yakumo Town

.« MBEREHEMOEEME, 85
BB O

FEELHEEE

o EAY, MEEKECHETLY
—BIAR R 2 B (R R
F12023-000843) , BEBEITIZ
KBIEEY= | & fRE L. BRI
(EDENT = DA FEIZERR

Research Theme

« Studies on aquaculture of
invertebrates and seaweed bed
restoration

Key Research Achievements

« Developed feed for sea urchin
aquaculture (Patent pending
2023-000843) that greatly
improves gonad content and
quality, helping restore barren
reefs and enhance the production
of high-value sea urchins
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See researcher details
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Professor Masahiro Nakaoka

mET—<
- BEBETICBT N EmE
EDENREDFREA

FELEER

s TYESXEBRBEELREDR
BAERBRENIRIC, ST
LAERBRERE B KBO%T
AFEBELVE—NEVY VT EM
AEDREEAT—IVEAHNT T
O—FIZKVARRAL, REZET
TORELEMHIZH-LANRES
R4t

Research Theme

* Understanding the dynamics of
coastal marine communities under
environmental change

Key Research Achievements

+ Elucidation of biodiversity and
ecosystem functions in coastal
ecosystems—such as seagrass
meadows and rocky intertidal
zones—through long-term field
surveys and remote sensing,
offering insights for conservation
under environmental change

PN e e _
ea BEA B 5
%', Professor Takafumi Fujimoto
) 4 N
WEF—< Research Theme

o EFEMIRE AV OB EERG
7 BAEEMT O

F BRI ER

- HEHLBETEDLIF VS
P —EVELBEREBMAZEICTC,
EEALES /- S
RERL T2 BB AERNTH
DT

« Development of technologies for
preservation and regeneration of
genetic resources using germ cells

Key Research Achievements

« In collaboration with Hakodate City,
achieved Japan's first successful
marine aquaculture trial and full-
cycle aquaculture of Chinook
salmon using domestically
produced artificial seedlings

R HERC nemug

“# Associate Professor Masaki J. Fujita

mME—<
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FRIRL M T

FELH IS

- BEMEERALLRE- 74D
DFEEMEIFHEORFEEHEEL.
AR ) DRI KV KEENA A
PRGNS Shey b S 20
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Research Theme

« Biosynthetic origins and
biotechnological production of
bioactive marine natural products

Key Research Achievements

« Promoted the development of
methods that use algicidal bacteria
to suppress red tides and blue-
green algal blooms and identified
key algicidal bacteria supplied
from aquatic plant biofilms through
metagenomic analysis

LEERE
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Future Outlook

» Centered on IRAFF, we cultivate an
interdisciplinary research environment
that unites diverse experts to develop and
demonstrate technologies and systems
for regenerative food production, while
evaluating their social and regional
impacts

» To advance Regenerative Agri-Forest-
Fisheries in Hokkaido, across Japan, and
globally, a consortium of companies,
organizations, and NPOs supporting
IRAFF's mission will drive collaboration
among industry, academia, government,
finance, and local communities

Collaboration
Opportunities

"Hokkaido Regenerative Agri-Forest-
Fisheries Model: Toward Japan, Asia,
and the World"

* We aim to expand Hokkaido's
Regenerative Agri-Forest-Fisheries model
across Japan, Asia, and globally

* In partnership with collaborators who
share and support this vision, we advance
regenerative industries, build supply
chains, and promote their wider adoption
for sustainable food security

S SEVADESE  Contact X

B A% IRAFFERE

Hokkaido University IRAFF Secretariat

Email: iraff-info@oeic.hokudai.ac.jp
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