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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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IRAFFDI2tE~ Concept of IRAFF

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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PRI DYF 1 X058 A Features, Strengths

|t 5EE 71—V RS 2 — Field Science Center for
Northern Biosphere (FSC)
o HHEBEEYMBE T +—IVRRIZEE Y2 — 1%, B - B - kB3

AT—=YaryNoEE I, FH6MFIDMERE . IKEDRETS

« Consisting of Forest, Agroecosystem,
and Aquatic Stations across 70,000 ha,

EOLU TR IR RARDBIRL 2 SFTHhadifse 71— K& FSC advances research on biological
RE production, biodiversity, and
- BHREATF— 3y environmental sustainability from

forests and farms to oceans

JRRISHRFEARE FERE ) & e RPBRICTE A U SRR RICEE S )
FolEH - PN A - Forest Research Station:
RN RRUTE DO & HEE Conducts long-term ecological
- Pt AT—av: studies in extensive experimental

Y TS Y SRR JENUS & I, A forests
FEEB) L BT OFRIC B BRI OV TGRS

- Agroecosystem Research Station:
Uses farms and botanical facilities

- KKEAT—av: to study sgstainable farming in
BB DA, )P A BT 3 S KB A & 1t FREUSRERDRAE:
1 BUETFLALDS R L AL E TO LRSS L O - Aquatic Research Station:

Explores aquatic biodiversity in
WA REIZBR 9 BT & Hokkaido's seas, rivers, and lakes,

from genes to ecosystems

o FRAMADNG HEM - ki, MBIRIC DB BRI T —VRIZT &
WA ORI CORBIR2 . BRI, s A% % ks Institute for Regenerative
L URF & HEAE Agri-Forest-Fisheries (IRAFF)
« Founded in April 2025, IRAFF aims to

I ') ?712‘55_‘4 7§M7KEH%MJ§\(IRAFF) restore ecosystems, enhance

biodiversity, conserve resources, and

* IRAFFIR LB ORI RS, LW SHRIEOM £, K- FRAH support farmers and fishers through
BORE, BER WEEDOEEN - NS M Lo FRRIERT Regenerative Agri-Forest-Fisheries
BTN EMOKEY AT ADWEEE G L, 202584 BITHKAL systems

« BAKESTZT TR, EANERLASHRRIFATs ~ * tservesasa Hub uniting Holdaido

e . o bk University’s natural and social
AEOREMEERATZ 5] 2RI, %ﬁ&%/ﬁﬁ(\_i“}\ Y edemssdendiomsnd s
U 35T 4T K BT B E - ¥ AT ARSI NS 7 regenerative technologies and
DEFEAER % FE systems

1. HFMERT—30  FREBRICHIT DT —UA—IR - LSRN - AMEEICRI T S RIRREFIAREHED TV SILRIITEAK
2. HHbBRT—23Y  FENBHREED R T AICETHRANRFAS N TV SIL KRS
3. KBZR7—r3Y L AUBEREO T —D—IRUMRDORR T H S A0EE K FE EER B LR

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




.\\ ‘; i :‘ywt:

MFRER

VY5547 BMAE OV s MRFZBI R %
 RRAEY YL 3T THEXBII ATy FIAVFARD
B
EERFREREL LA, VDR TT1 T MK L DRI
HETBTIT 06 LSBT E R U, S
ABHZ LY S5HDISHENETY . 522N REE ¥ B8,
BTy F 00T A MEEREL. 1045 B4R

o gt AR OMIR T 7 AT v a VIR LD EE
- VI ATT4 7 BMOKEEIZ B B S SE IR TSI SN B ST
FTEEZ2026 EENSEMFE, HEZYT7 - T A
AITIRIEMRET b

| B - BRI T — Y TR SIS
o 2024 FE TR ELEFEY AT LEEHLS ~ A~ — MRS
HTZ RN EH Ik tt S DEHR ~ |
- HAIDEGW K ZE 7075 ACOI-NEXT (s L8145 5 - &
AEUIZTEER
- BREEHER R EIEIT, BECHBREFELBHE) CHIZTREIC
Bkl d>

« 2022FEHEVINFy—T OV M ANEEEEE KL
UZ= Rt AT REZ /K E - HEPEER T DREEE ~ Mt i — Ry = a— 5
BB B K EEIEFEDMENLIZ 1A T~ |

- THE 5 AR5 - Hitdelk e AN AE 22 5 S H 2 1T THRIR
- FUTY—EVEDFELEER, HIEH— Ry = a— b SIVE
B S L

« 2024 EETHZEET 77N — Y DEMEAREY ZF LD

FESE R OV SERE
- [EBMOKES NS ) R—Ya VAl H#EEEZ(SBIR) |
IZTHEIR

- HATEEE OIS, TOICHEERE Bii0E X, ERSHT
DFEE% E 18U THURE

—

4, COI-NEXTHFYOATIIURIDA 5. UIIRTTATHE 4. COI-NEXT Kick-off Symposium 5. IRAFF research

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

Bl SHB #u

Professor Takuro Shinano

WET—< Research Theme
o OSSN TRE T R IET « Biological evaluation of nutrient
'ﬁ%’fdﬁ ’ dynamics in soils
— Key Research Achievements
ERHFRSEM + Enhancing the soil nutrient supply
o HHORFOESEEREICE DX, capacity and integrating chemical
b2, AR IRE 275/ L and organic fertilizers, crop
o < i productivity and quality are
tiﬁﬂﬂ.\%ﬁ&t DE IR improved while maintaining soil
OHERF 3B U TR L L & fertility and its multifunctional roles,
HEED, Rl SR EDR thereby creating a foundation for
% A sustainable agricultural production

VEAR B—BD #u%

Professor Shoichiro Hamamoto

WET—< Research Theme

o R OYI - ST . R + Material and heat dynamics within
G A - : soils, and pore structure-related
Bkt & BT IR processes

FE BRI Key Research Achievements

o KHELHICBITEAZVHEHE «+ Clarified methane emission
BOIUAR - TAIOT5AFY pathways and the behavior of

o1 e o colloids and microplastics in paddy
IORME AL BEHRS soils, providing new insights for

AMERE TR R S (TH 7278 reducing greenhouse gases and
SR % R4t preserving soil environments
AN

MET—<

Research Theme

- EERHCBy S Vet comon
HERFEFEZ B9 B2 developing countries

FE BT Key Research Achievements

o HTHNG T 7Y HTORR S + Contributed to sustainable
HRERRIY7SWEDRE  Wiodues dvoprentardod
AL ok %l
&MU, R RRTRRE R rice variety improvement and
LA AR FR agricultural infrastructure

management in sub-Saharan
Africa

A ILEE A

HE E o

Professor Yo Toma

WMET—<
o MBHEAERRICIS T AW ERR
A= R LDERER

ELIATEES |

- LA AP E R,
LIRS E O/ &3EUT,
RO R I & SURZE B RAN
(H TR LA AR

o=

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

ING B e

..";n" Associate Professor Yohei Koide
B A

MRT—<
o BRI AR RV R G B
HRSE

EETRREM

© AAOMEN S RYEERIAL,
IR AT LIRS 58
FRE BT 77 R R A 4R A

Research Theme

+ 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

=K AR #iz

Professor Kazunori lwabuchi

MET—<

o RALET & Wil L BE R RN
A AR ADMEWE TR
¥

EBSHTZRSN

© RESACRIEMERNA AR
DB R TRELE G (S
EREIL. FREBEOEIU
Fik

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

MET—<

o BRI RERBERY K
HEHEZ FETWHES LUV
IOTRFHBEMDOERLEE
BEY AT LIS

FEERRSER

o ORI - FE O/
R i s N v/ E S e 6
BalfR#uss3v s 10k
FHESFF % BRBH, ZOBE&IZHET<
AR E DR R & LT
BT, AV —MUBER %>
EHUEBB LU RO
BEE— AT HE R
3L

Professor Naoshi Hiramatsu

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

Hi%

MET—<

o A A READ KT B B

%

FEELHRER

o HEEHRUNAERTEEHLT A
J A RO b A R R
REEf, REROBEV 7OV E
MR AR ICHIOTRIAL, N
TEW U LRI & T M

-

M AT i

" 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

MREBFRDFMILCES

See researcher details
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Professor Masahiro Nakaoka

© BENRBEFICE SRR EMRE
EOFHEDEZA

FERTZE M

¢ TRESPEEBME L DR
JRAER &N BRI, £
CAME R AE & B - KR o BF
HPELVE—PEY YU TR
ABDOYE AT —VHENT S
O—FCE)BREFL  BEIE T
TORLLEBIIHALMA%
HR{E

A A

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

BEA B sz

Professor Takafumi Fujimoto

WHRT—~
o AR % VO R R AR
17 BARIT O

ERTRRER
- EETEHBEBTEDEF S

Y—E VL BMEMMRICT,

[EPE A TR ES % F 2 i 2650
B LM AAEANTH)
HTHRIN

Research Theme

+ 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

s REM AT M

Associate Professor Masaki J. Fujita

MET—<
o VRREEEEHEENI ORIATA, His
AT BB

FERAFESE

o HAY, SEEREICKETLY
= A5 R ek & B R el th B
$12023-000843) . BEBEIT I
LAY = | &ML, f&if
O = DA FEZF#R

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

=

WRT—~
© EEENEFERRMOLEEK
EIRE M TEA A

EERFRER
- BRI & FIA Uil 7T

DFEE MG FHRORFE L AL,

AR ) BRI L) AKEENA
PEUTNADY S g g d ]
& [EE

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

LmEAS ﬂ
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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

N BlVWabBE%E Contact >

biEERY¥ IRAFFEHE

Hokkaido University IRAFF Secretariat
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Email: iraff-info@oeic.hokudai.ac.jp



