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Mini Desert Museum of Arid Land Research Center displays models, screen images and
panels regarding drylands. This museum introduces the process of desertification, dryland’s
agriculture and afforestation technology, and exhibits various samples from field surveys
and dryland ethnic costumes introduced from abroad. Please feel free to come by any time
during the opening hours stated below.
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*Arid Land Dome is not opened. Visits and views of the Dome from outside is available.

AR Opening Hours
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1 2:00—1 6:00 Saturdays, Sundays, National holidays (exclusive of New Year’s holidays)
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ALRC has established a mailing list (arid-net) with the aim of exchanging various information and knowledge about dryland science. This mailing list is
open to all people who are interested in dryland science. Events, announcements such as conferences, symposiums, research meetings, open seminars,
publications, literature introduction and job vacancies are posted regularly through arid-net. We hope

this mailing list will be useful for the participants to share timely information on dryland science. o (O
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Please send an e-mail to the following address and i ERRCETSEERRS
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indicate your interest in joining our mailing list i L, XEER
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Title About participation in the mailing list of dryland science community /*‘** I
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International Platform for Dryland Research and Education (IPDRE)
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Executive Director

AH RS

Yasushi KAWATA

The International Platform for Dryland Research and Education
(IPDRE) was established in January 2015 to create a leading
national platform for research and education focused on
drylands and developing countries.

In April of 2024, we integrated the Arid Land Research Center, a
Joint Usage/Research Center, into IPDRE to advance the central-
ization of dryland research and establish a substantive research
and education platform in the field of dryland science.

Our initiatives involve faculty members from all university facul-
ties, the Organization for Educational Support and International
Affairs, and the Organization for Research Initiative and Promo-
tion. IPDRE is dedicated to interdisciplinary research and educa-
tion, leveraging cutting-edge research facilities and research
achievements of the Arid Land Research Center, which addresses
global dryland issues such as desertification.

In the 4th medium-term objectives period, along with academic
values, we have set a mission to generate social impacts and
public values (economy, society, environment) that contribute to
sustainability in our focus areas. To achieve this, we aim to
strengthen and expand the functions of IPDRE to address global
dryland challenges.

1. B4HAPEIBEHARICHE TR =DDEID A  Three Programs for the 4th Medium-Term Objectives Period
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Promotion of Innovation Research: We will strive to drive societal change and create new value through innovation, including the development of new
goods, services, technologies, and approaches.
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Human Resource Development of Global Leaders: We will cultivate global leaders and innovators equipped to contribute to sustainable development
and add value to the public in our focus areas.
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Promotion of Collaboration and DX with Japanese and International Partners: We will foster collaborative creation partnerships with Japanese and inter-
national organizations deploying the digital infrastructure formed by digital transformation (DX).

EE‘."{ZIS?EU Organizational structure

1 BERICIIES (ARIEY)  ARERSEZBMIAR LYY —REFR EFHBELOEEERDET,

The University President and the Trustee of Research and IT serve as the Executive Director and the Deputy Executive Director, respectively. Under the
leadership of these directors, IPDRE cooperates with the Arid Land Research Center (ALRC), all faculties, and other departments.

2 BEBDEBICH> T AZBEFRELT TR RZAEHE COZELTOEVW HRICHITD2ERRZERLEY
We will ensure transparency to society by involving not only university associates but also external experts in the management of IPDRE.
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We will promote three missions utilizing the Arid Land Research Center, Collaborative Research Unit, Global Learning and Engagement Unit, and Innova-
tion and DX Unit to achieve our missions.

3. %ﬁ Roles
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Planning and executing research and educational activities focused on drylands and developing countries, etc.

2 BERAOHEBEMREEROCLESEOEEICET B L,

Collaborating with educational and research institutions, both domestically and internationally, as well as private sector entities.

3 EENBHEROTMET OV SLDEE- EEICET B,

Developing and implementing international education and training programs.

4 ZDM EBOENZERT BLDICBERIE,

Other necessary actions to achieve the objectives of IPDRE.
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International Platform for Dryland Research and Education (IPDRE)
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Arid Land Research Center
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Climate change caused by human activities is causing extreme
weather events worldwide, such as heat waves, heavy rains, and
droughts. And the effects are especially pronounced in drylands,
where nature and human life are most vulnerable. At the Arid
Land Research Center (ALRC), Tottori University, our mission is to
address various challenges faced by drylands, such as desertifica-
tion and drought, while promoting sustainable development of
drylands through research. To this end, since fiscal year 2022, we
have conducted organizational reforms in three divisions: Divi-
sions of Desertification Control, Dryland Agriculture, and Climate
Change Response. In fiscal year 2024, we conducted an integrated
reform with the International Platform for Dryland Research and
Education (IPDRE), a university-wide organization.

Located on the west side of Tottori Sand Dunes, ALRC was origi-
nally a dune utilization research facility attached to the Faculty
of Agriculture. The research facility was renamed ALRC in 1990 to
apply the wisdom and skills gained from studying dunes to
global problems. It is recognized as a "Joint Usage / Research
Center" by the Ministry of Education, Culture, Sports, Science
and Technology (MEXT), and has become a national hub for dry-
lands science research.

The approximately one square kilometer site is equipped with an
excellent research environment, featuring research buildings, vari-

ous analysis equipment, and equipment for simulating the weath-
er conditions of drylands. There are also fields made of sand from
the Tottori Sand Dunes, as well as plantations and protected ma-
rine plant ecosystems. There is also an exhibition room showcas-
ing the results of previous research, nature, and people's lives in
drylands. Also located on the ALRC site, is a large hemispheri-
cal-dome greenhouse (Arid Dome) that collects useful plants from
drylands.

The problems of drylands are directly related to our lives. Many
staple grains such as wheat and soybeans we eat every day are
imported from drylands. When droughts occur in these countries
and production falls, prices soar. Aeolian dust bothers us because
it involves the desertification of drylands in China and Mongolia.
Japan has ratified the United Nations Convention to Combat De-
sertification and is acting to reduce the impact of desertification
and drought. ALRC is supporting this mission by making a scien-
tific contribution.

Recognizing the urgent need for global environmental action, the
United Nations has adopted the Sustainable Development Goals
(SDGs). The goals unite nations in pursuing a sustainable future
where present needs are met without compromising the needs of
future generations. At ALRC, we continue our dedication to foster-
ing people’s sustainable living within a rich natural environment.
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Technical Department (Division of Agricultural Science)
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Group Leader, Research Institute for Global Change Japan
Agency for Marine-Earth Science and Technology
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Professor, Institute of Plant Science and Resources,
Okayama University
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Professor, Kihara institute for Biological Researcher,
Yokohama City University
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Professor, Graduate School of Environmental and Life
Science, Okayama University
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Professor, Faculty of Engineering and Design,
Kagawa University
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Research fellow,Tamagawa University
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Director,Arid Land Research Center, Tottori University
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Vice Director, Arid Land Research Center, Tottori University
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Professor, Arid Land Research Center, Tottori University
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Professor, Arid Land Research Center, Tottori University
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HEFIA - HEFFRML SR BRI BIFEIR & U TABICLD2E
HEMRZEBEL TWEIT HERAAKRTIEEY Y —DHEFIA
MERINEENICGERE SN . EE1 2B ICIFHRATEERSHFHE
SN EENSEOMRE. RERESELVEED HAABED
ERGHBEB R -ty a vEEZTOL. HAREREDER
REBEHOBAICTONE T HEROLIEM DRV E IR
ARICODDRIFTOZMENA /G EFREBTDOLH . BELLD
EAMREEBANVWL . AHEI SF—PEERERELTWVWET,
BRE ERIEDBTICET 2HABRBERTIGHNTRI DA =Y VT
' X harid-netz s L TWET,

Joint Research with Japanese Universities
and Research Institutes

The ALRC, as a Joint Usage/Research Center, carries out joint research
with dryland'’s scientists from different research institutes and universities
around Japan. Joint researchers are encouraged to use ALRC's joint-use
facilities. In December of each year, researchers and graduate students
gather from all over the country to attend a symposium that provides
joint-use researchers and Ph.D. students an opportunity to exchange and
share information about the latest academic and research developments
with particular emphasis on drylands. Famous and pioneering researchers
are also invited annually to deliver lectures and open seminars to students
and the public. ALRC provides a mailing list (arid-net) to exchange various

information and knowledge about dryland science.

HEARARZOKRT
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Participants in the joint research symposium

fRER EHE Research Category & Outline

BERNESHAR Strategic Focused Research

AV H—DEENICED BERENE L CEMNICEEZERDSN DN DIERNICKREOMRESES. FLRBENLHARREIEFI LD 0T Y
Y —DBIFIHEOMRT —VICKIMAREEZHFE (MEARE)DREL TTS>HEMR,

Research jointly conducted by the applicant (principal investigator) on a research topic related to the specific themes set forth by ALRC, that is strategically promoted, is recognized as
internationally and academically significant and is expected to obtain a large research grant or produce some outstanding research deliverables.

—RRERFE General Research

HIRHBZICE T DM BREBRN AR IN I EBRNAMR. Ed3Attyy -0 - RiEEZFB LR TH > T HEE (FARREXE) 0MAINNDER
BREBICEDC REREZEROHRAMR,

Issue-proposal type research, which is advanced and has a potential to bring new aspect to dryland science, and utilizes research facilities of ALRC, designed based on the applicant’s (princi-
pal investigator) unique and flexible ideas.

— AR (TP 54 7 > AT 5 FF#E) General Research (Alliance Platinum Frame)

HEE(MRRREB)DER LYY —CATBYRARRLET ATV RACK) ONBHEEEF—LZHAH FUNSOFREEN L TREBS R Rz
FIB LTI S £RHR.
In addition to the Center, the applicant (research representative) forms a team with Academic Staff of the Plant Research Center Alliance (¥), and conducts joint research utilizing the facilities
and equipment established by each center.
KAEYIMZRALSR 7 5« 7 >~ X (Plant Science Core Alliance (PSCA))

XERFEREOHREFA LRAFRMLRDSE5. & UTBYOMEZEMEY 258m FURKED  IFHEEEY 1 / R—Y 3 VIRt Y ¥ — KIRAIZKZHEEYE.

BRARFLIGHFAR Y ¥ — ALK EREYRZMRAR ORI K ZHTEYBRE LY 57 —)

*Plant Science Core Alliance (PSCA)
Five of the MEXT accredited Joint Usage / Research Centers that mainly conduct plant research (Tsukuba-Plant Innovation Research Center, University of Tsukuba, Botanical Garden, Osaka
Metropolitan University, Arid Land Research Center, Tottori University, Institute of Plant Science and Resources, Okayama University, and Tropical Biosphere Research Center, University of the Ryukyus)

EFEMIATR Incentive Research by Young Scientists
REROGZIEMBFZES CENBMR/HINIEFMHRE (ARFREELIATHBES TIORUTOMRE) DENERICEI REREHOXFHR,

Issue-proposal type research designed based on the excellent idea of a young researcher (39-year-old or younger as of April 1 of the year the research project begins) who has a potential to
become the leader of the next generation of dryland research.

fRFE SR Research Meeting
HEBARTOV VDI E EF O FRICHRESZEBIZCHOBERRB. AREEARIROEMELZENE LT AV I —LHET IER

Meeting for research project development, information exchange for fund raising strategies, and researchers’ communication jointly hosted by ALRC.

BARREBEBHEFRRAFE Guest Research Associates for Joint Research Program

BAMREEE OERERMROHELZIEHBFZIB CEEBNICER TEZIAMOEREZENE LT AV Y —OMRZXEZFA L ERHARIC
BMOHETBARREZBEL TITSERZE -MRTOT 5 L,

International education and joint research program with the utilization of our resourceful research facilities for the promotion of international collaborative research with overseas institu-
tions and the development of talented personnel who can play an active part internationally in the area of dryland science.

ML EIERIE PR RIRAZS international Joint Research with Overseas Institution

BAMAEBEEOBNAT7 « — LN EFRUICEBRARMEZHEL  BERBNMMEEZTRT 2d A2V I—REZ2PLET BMAENBNFR
RS I E BB ZE R & L TT S ERERF R,

International joint research conducted by researchers led by ALRC's faculty members to overseas institutions to promote international joint research utilizing overseas fields with overseas
institutions and to form strong overseas base collaboration.

?’ﬂ’%ﬁﬁ?ﬂ* Y I\ '7 - 7 Academic Research Network

A FHRRIBEEBEORY RT—2

Overseas Network by Agreements on
Academic Exchange

@ £EXRAFAEDRYNT—7
Domestic Network by National Joint
Users of ALRC

— RgEtRRR >~ ¥ — (ALRC) —

Il GNDRIX'y k™7 —% GNDRI Network
— RIERFZERT (DRI) —

W SR HIR R B T DR K EE DA b
Studies on improvement of dryland earth
science

B EERHRR I O—/ULERY RT—9
(GNDRI)"Z#IA U fc EpRE# D31t

Strengthening of international collaboration

B XFRBEE DR
Enhancement of education for Ph.D.course

2% GNDRI network : Global Network of Dryland
Research Institutions
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Research Activity

IR v & — Ik, BN X B ERRE (B L. B8
el SWRES) OFRICA T T FIcZ@itE BT 5% E
E(FZI7. 77 YN FERSE) N EENICER L TWLW o,
UTOL SRR ZHEL TWET,

O BRI H 1T B EMEICHRERICILY 2 5AMT-BXD A (B
ERCLIE

O R0 BARRRHMEDORAR MRE EERMT DR

O ®RBRMIC K 1T DR HNBELERNE S CEYERORR

In order to solve the problems faced by arid lands (desertification, food
crisis, yellow sand problem, etc.), particularly in sustainable developing
countries with arid lands (Asia, Africa, the Middle East, etc.), the Arid Land
Research Center (ALRC) is conducting the following research:

* Research, technology and approach development to comprehensively
deal with problems in arid areas.

* Investigation on natural environment characteristics in arid lands, and
development of technologies for the conservation and restoration of
natural environments.

* Development of sustainable agricultural production technologies and
biological resources in arid lands.

BATD71—ILREAE

Worldwide research fields

£ Morocco

JL¥ERE
Wheat Breeding

JANFRY > Uzbekistan HE - @M Lanzhou, China E> )L Mongolia
BAEYFIA WIR(E R B -EREEBROEE

Use of Halophytes Combatting Deserttification Grassland Restoration

HE-BHXEE
Loess plateau,China

FAUH US.A A—4'> Sudan

JL¥EE
Wheat Breeding

&7 77 South Africa
KR EH R R

Climate Smart Agriculture

IFAE7 Ethiopia
R AI TR KB

Combatting Land Degradation Water Erosion Control

EREZT
Mycorrhiza Study

- T

ot Research Program

lapanese Whest collection
we

HEFA - HRAARICE SERBICOENTIRTAR

Internationally excellent research results. through joint use and joint research

RRMMOYERRICEITPERY 1 TOEE L Z A

FEBMOPE-BELERZHET A M E LT BARORICHEHET ZEIRY 1 7 (AEER(ECM) &7 —/NXF 2 TEIR (AM)) E BEYDE
DEESNEZRMOBFMERRICE T IRBELERZRHEICACEALTVWZONE  BAICH T IIREBEERICIDASHIC U AER
RENMELEITZVIa VNIV FIMTRH F—NRRAF25—ERMELTZI T A TRICHER U T —DBEHIENE DD, TERORFICHH
BEZZRNHRIN TW e X PBERELHBEEROEVWI. FEYORELDHBERY A TOEVWL ZEENKRE L ZEBKOY
BRBRICERY A THRELEELTWVWS Z EABESMNICH > T2, [Chikae Tatsumi et al.(2023) Mycorrhizal type affects forest nitrogen
availability, independent of organic matter quality. Biogeochemistry 165]

BHFREHRR 3R

1. EFfRBHRFIA - HEMAFREE & RO Sk

KR F BRARZEHERZRKERFARAOBTITONLMIKRZRAEE
(2001F~20105F) HSJRAEE TR L TV EBRERMED R TH D MR
EUTORZIEMMAERR RO ARSI IC S LT, TIEPHMAEY OREFICERY 1
THYERRICR I REDEE L ZHSMN U EBERIAR TH 2,

2. FRERIR

VEBRICEIZLEEVI—ONREFHTRRICEL. BROEZREZHSHIC
U BB 2D HMAEN DR ERMRIAL LI L ICL B SROMEERMEIC
BIFBRRIRAKREN,

3. HEHERIR

WRENRE LTRSS N TELRZIFHRILICEWT BR2BARDERIEITTRAE
BRY—ERZLEBEMPYNERROB R ZEH N —FILTEHEMN T REL 2D K5
TR Z = DR IR MRILICEI T 2 e SN D,

H33E (Origin) D13 25&FEE +#%
ZnZEnOk (Location) (CB L THZE
Location

BEROMENZRRFE

s2 FEOLHR
T P cxee

ECM%17D#%T
THERREERA DL

FAsEES: EREIEYDIRICHSNDMENE DHEERTHD . BADNROMIERIBICERA LBWEDENERIR (ECM) &MU, BRI ROMEARICEBALT
a WD T BRBREZE LT 20D%ETF—/\AF 25— R (AM) £,

BEEZAWCRSEMNEKFRENEDH DREEKE

R ORFBE KRS WBOFEKEZTIMT 2R BT ZORHEEETHL D SHAEINTE . RETIEF. BEINICIRBRIFEKEREZ A
ECEZTaAF7INANYRAYTAIIIOX—IHHREINTVWEZ. UM U BEATIOOFAZBZ2aMREBE CH DI, —MOERE
ICIEBADEEL W, CNEFTOEZLL OAER FHARENRC ERAIZKELZ L HET — Y OBINICHIEICKET 2/ XA =5 HRE
TERITHNEEBBENZ V. Z I T . RUARNEERE CHBEAEIEKREAEEE LT AT — /A EEEZAVWCERNZ2EORKEZE
KA REBRD SEEMBKERZAMET 23 DDBEHEBT —YBITEZRE U L T EREE OHRIC L > TURGBEFBKEEDOFH L LV
EHEDERMEZH#ER Ut [Mitsuhiro Inoue et al. (2023) Repeated falling-head method for in situ measurements of saturated hydraulic
conductivity using a single cylinder. Geoderma 435]

SHREMRR -ZHR
1. HEAHFRESDORFEAR s F—SRE

KELZE L (HEBE)

H=(Ho+L+3) exp[—f"!] iy
KEZAL (2RBIR) '
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Kjs BUBRIAE KR, Ho : =007k
RDERE, Ty T AT ISA—5

CEERLINRERS

KAROHZE KEAVT7AILZFRKREDJirka Simunekld. BEHEY 7~
HYDRUS(2D/3D)DEKAER KM ZHIICEBL. 7y ST — BT REE
KEDRBRUDOBIEY 2L -3V ZTRICUL.BASVIILNEEO—LFT
FEAKMEDEZZOEED LIE KN 25cmMS15ecmET, 6emh52cmETELT
B2DDFRBFICHLTRIEY I 2L —Yava{Tofc. HREAREDERER (AR

B [F2REHTKUEEEM Ulc KMuUE L EIEHBEHRTEX B, BINE 1.2 LA EFE (G Er=4.1cm)

KFRBEIBIERTRD S I HEERE U HRET T Y I AL FREDETHRS o1 — £

2e300F — S BITEDRICE ENBREF TNTHEY I2L—>avhBSAEL ol siemel §

Teo 2B D REEAGEIC & > THMARN EER/UAB NI EHBHT ERAHEE DER - i

BIA¥OMEO—L BRAZOMM. ML EO—ATRIE L FRXI320234F 1 i

5AIcGeodermal( ¥/t N7 745 —7.2)cBBE e, - i
—] ofwo o

2. HAMRRIHE e R e
L nfm

T ¢T — Y BITNERLBH L WAEZ JICAREHEE T RS EEORITEIC
ABRUTHESWHRICACERTBIEERELTNS,

#EHIEITESD Ky (cm/min)
B3 RIEZAEERERED B

F2BO¥EYI1L—Yavickd
TIVI AR HORER (Kt=10%)

FAERRS WRET7ZY IR HREZEAURE EURBEZERTZKOET EREDORTERTI B BEYI1L—Y a3V TREKMUIFEBRMEFICOVWTIBE
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Disseminate Research Achievements

IRETR > 5 — Tl FRARE L HERIOETT 5760, ik
HRIFICBIT BTIHTYO RIS 2 TV FIRAREREL TV ET,

ALRC publishes books on dryland science to disseminate its research

results widely to society.

ﬁiﬂ;‘éi{hﬁﬁ%t‘/@— ‘Hjﬂﬁbf:*u*i'% ALRC's publications.

BEIENS 3
hesyirio =R

SR MR i

=

RAMDIAFTARZENEEC(S

LRI e LT

Video distribution of the latest research results

BT A Ny o) —X Vol.1 EgEtinBaReESL TN
BEASHIRITR Y 5 — B FREE AARTE SFHIBIR 2016511 BHIR

Photobooks of Drylands Vol.1 "Nature and Life in Drylands -Mongolia-"
Supervision: Arid Land Research Center, Tottori University, T Ito and S. Otani, Published by IMAISHUPPAN, November 2016

BRI 7 ANy o2 )—X Vol.2 &gt DBEREY) BN3HEY
BRAREMIAR Y Y — B ZIRMEYER/N\VIE XS BRELRF. SHHAR. 201 8FE28 R
Photobooks of Drylands Vol.2 "Useful Plants in Drylands - Edible Plants-"

Supervision: Arid Land Research Center, Tottori University, H. Tsujimoto and H.Tomemori eds, Published by IMAISHUPPAN, February 2018

EIRMT A N w2 —X Vol.3 gt ERiEY E51EY

BIAZFR @R 5 —5E RRENER/N\V I E EFE - BHREF L ILFET 7 SHLR. 2018F9A LR
Photobooks of Drylands Vol.3 "Useful Plants in Drylands -Plants for Human Life-"

Supervision: Arid Land Research Center, H.Tsujimoto, H.Tomemori and N.Yamanaka eds, Published by IMAISHUPPAN, September 2018

BBRMT7 A NIy o2 U—X Vol.4 it DIGHEEE

BIRKFRRIAR Y5 — B IR Uy F VURT«— 1R, SHLR 2020F 38R
Photobooks of Drylands Vol.4 "Salinization in Drylands"

Supervision: Arid Land Research Center, Tottori University, N.Yamanaka, K.Toderich, Published by IMAISHUPPAN, March 2020.

BT A Ty o) —X Vol.b BEDBREESL XX NIN-AVTAIZTF
BEAFEIRIIRT 2 5 — B BILSIRE. SHHHAR, 2021 4 3 BHiR

Photobooks of Drylands Vol.5 "Nature and Life in Drylands -Mexico,Baja California-"
Supervision: Arid Land Research Center, Tottori University, H.Fujiyama, Published by IMAISHUPPAN, March 2021.

BRI A NI YU 2)—X Vol.6 B DBMAREESL HE- LV AWt
BRAER BT Yy —&E F)IE - IFEE SHEMR, 20224 3 Bk

Photobooks of Drylanbds Vol.6 "Nature and Life in Dryland"

Supervision:Arid Land Resarch Center, Tottori University, K.Yoshikawa and N. Yamanaka,Published by IMAISHUPPAN, March 2022.

EiiRry)—X £5%

BRARR BT Y5 — BB H5ER. 2007F~2010FHIR

Book Series on Dryland Science 5-Volumes

Supervision: Arid Land Research Center,Tottori University.Published by Kokon 2007~2010

B E RS MmE M R D35 - FIFOFBADMLE

BIKRFER @Aty 5 —EE BB RmEAR AFLMR. 201453 1R

Knowledge and Technology to Save Drylands -Solutions to Desertification, Land Degradation and Drought
Supervision: Arid Land Research Center, Tottori University,Editorial representative: Atsushi Tsunekawa, Published by Maruzen Publishing
Co.Ltd, March 2014

B —ER-EEREANOZEENR
MEHR. 2016F3A30H LR, BEKFEIEMAT & — B, Rinzi - BIR¥E— BHEHA - LPHERE
“ASIAN DUST-Effects on Human Health and Environment, and Counter Measures”

Published on March 30, 2016 by Maruzen Publishing Co.Ltd,Edited by Arid Land Reserch Center, Tottori University,
Editor: Yasunori Kurosaki, Youichi Kurozawa, Masato Shinoda, Norikazu Yamanaka.

SUREENE IR M  FRRDRATRD S

HEBAR, 2022F 48 1 HHR SIAZ R Y F — B8 TR - RIGHRE - REFER
“Climate Change and Drylands the Cutting Edge of Reserch”

Published by Maruzen Publishing Co.Ltd., 2022Edited by Arid Land Research Center, Tottori University,
Editor: M.Tsubo, Y.Kurosaki, T.Kinugasa.

EZRFEALRFAR HEARLRIBES

DMERRZRELTVET,

The latest research results are distributed through the "JURC [SUGUWAKA Academia]" organized by the Council of
Joint Usage/Research Centers in National Universities.

t‘/@—b\ﬂ)w,%ﬂi}iiaSDG S Main SDGs addressed by the ALRC

NEET B HOWR[T<ODTHTIT]ICED &H
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s DGS ~ Main SDGs we work on ~

LIRS — BERIEHRNE LB ICE T2 2ERRAN A £RAROWUSAE LT EECFIEOE
DFEFRBDERR, RO IRIBICE T 2R P iR BIR (SDGs) DERICE I DR EHEELTVET,
The ALRC, as a national center for joint use and joint research in the field of arid land science, promotes research that
contributes to solving problems such as desertification and drought, and to achieving the Sustainable Development

Goals (SDGs) for arid lands.

o SUSTAINABLE ™ s
§ DEVELOPMENT g«.SAI.S
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E“%E@Eﬁ%i%$¥ (2021~2027)

JST FOREST

FEEREDORRICKSEEERBIE DR

Expanding the concept of genetic resources by overcoming chromosome elimination

WEFRARE - OHEE

AsE3
B>=

M Principal Investigator : Assoc. Prof. Takayoshi ISHII

Background

NEFEYEURT 2F(BE) ICL > TEBROREEEEZTREIC L.
XAELEE LT TEX UL UA UL RBEFICL D BREERRER
BRI T RENFORLBMRICEL D ZORREITHT 2 HEH
BOEIBECEVWTROEELFERMICLZEHREDEATY,
A RBHCE W TRERB L NIV TORBRENTRERISENH D E T,
LD U METERERRE D 5 AR O R B ADRIRIICHERR S N 2 R EABE
BRIMESNTORTRBGHRERKRZHAL. BRI SFICL-
THICBIES NIE R RIER DO BELEERG DI ODRER
AIREMEIC RN E T,

HiFShdHR

Humans have built their civilization through the stable production of food
by improving plants (breeding) to meet their desired needs. However,
climate change has posed a critical challenge to food production. We need
to overcome food and nutrition security issues through agricultural
research. The most important issue in breeding is the introduction of genet-
ic diversity through hybridization. In the family Poaceae, hybridization at
subfamily genetic distance is possible in some cases. However, uniparental
chromosome elimination during early hybrid embryogenesis have been
reported. Through elucidating and overcoming the chromosome elimina-
tion phenomenon, new crops are being created with potential impact on
the next generation of agricultural production systems.

Expected Achievements

RERBEONFEBERASNCL HET 2ENAREICHNE.
NETREZASNBD > L RMBENTEICBD KT MUNDSHKRE
DEACELD KEEBTOE XS TBRBEEG TERNEENDERD
BRHEIhFEI,

7097 hOBE

If the molecular mechanisms underlying chromosome elimination can be
elucidated and controlled as our desired goal, it will enable the expansion of
the concept of genetic resources in plant breeding. The newly created diver-
sity would expand opportunities for stable food production in diverse envi-
ronments especially under the increasing climate change scenario.

Outline

A BRBEBICHIG U B ERID 23 C L I IERICEETTEYE
BT BABERZ/FORZRME L. MRLDBENFHEEDHT
FEDRH D FT,—MMIC.TEEZBZ COREIFHFALABREZRFOTHRE
EZENTE BANBRAETT, UM L OEGOBEEZREICAWSE.
MEVHKEDL S FROREEENBRNICHIRS N2 R2EARZRRD
BESNTOVEITAAR T MR ICA XBIA F IV FFERCET S
IR ALFET VNI ZRWTERRICA XBFEEBRICE T 2R4 12
PennisetumBIE#N Z AWK T/ DA LF TYNY FHRATRINT
WEBEEREYTI U UL R EEBEDKRLABARNL XICHENT
To—AH. b YV EI(Pearl millet/S—=ILZL Y NRENBT S
PennisetumBIEY) IZE 1% BRI EICHER ISRV TT . ZHIEEF DTEH
FDREREANRIFTEEEZR/BENICHERAL  REBERRERRADRE
WOERDIFHULET,

Creating crops that are adapted to different environments is very important
for sustainable food production. Crossing with different parents having
different traits to produce superior offspring is one of the important strate-
gies in plant breeding. Crossing with distant species is an attractive
approach in plant breeding due to the different genetic background of
parents. However, uniparental chromosome elimination during early hybrid
embryogenesis have been reported in several species. In this study, bread
wheat and oat belonging to the subfamily of Pooideae are used as female
parents, and various Pennisetum species belonging to the subfamily of Pani-
coideae are used as pollen parents. Bread wheat and oat are important
crops that are consumed all over the world. However, they are susceptible
to abiotic stresses such as drought and high temperature. On the other
hand, Pennisetum species are very tolerant to drought and high tempera-
tures. Efforts will be made to elucidate the effects of diverse pollen parents
from Pennisetum species on chromosome elimination. The different degrees
of chromosome elimination phenomenon will be analyzed in the future to
find the factor(s) controlling chromosome elimination.
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Science and Technology Research Partnership for Sustainable Development

IR ERENICEERZ R M N T O 5 L(SATREPS) & (& BRIZ R MIREEE (JST) RS CICHAERM R HAREE
(AMED) t BB AEB(JICA) N ERTREL TV S AEBRLEOMEREN LB THRZTSMRIOI I LTI,

SATREPS is a Japanese government program that promotes international joint research. The program is structured as a collaboration between the Japan Science
and Technology Agency (JST), which provides competitive research funds for science and technology projects , and the Japan Agency for Medical Research and
Development(AMED), which provides competitive research funds for medical research and development, and the Japan International Cooperation Agency (JICA),
which provides development assistance (ODA). Based on the needs of developing countries, the program aims at addressing global issues and leading to research

outcomes of practical benefit to both local and global society.

A=FVEELCYTHNSGTI7VHDEER - SRERERERICEWVWT
FHRENICOLX ZEET BcHDEMNLBTIEZ SR AMTDBIFE,

(SATREPS 2—%>70Yx7(2018~2024))

Development of Climate Change Resilient Innovative Technologies for Sustainable Wheat Production in the
Dry and Heat Prone Agro-Ecologies of Sudan and Sub-Saharan Africa(SATREPS-Sudan Project(2018-2024))

ERRARE CEAE

BEFENRREE : R—5 Y BREMTEE. -5 VERT

BEFEOREE : vy - INILERR

BRRFEOHE
A= VRGO TN T 7 ) AR T SEERTRHR
BRARAOMEZ 2 EFEIND ZOHMFIFE. ALFICHT 25
EARICEVWN R SERENILATEEDEZELLRD TR
PDEBAICE> TWDDODIRIRTH B A FIL. F21E - SR 1E
T ARE BmELILYREEZS FEERM TRRICHRE L.
BHRBERMN CHRNICERIEZIEEANET S, 22 T.Z
NETOMRTHEL LR BRMEILFREEZERMR &
ULHTYNSTZ7VAHOBEBICELc ALY REZES . F .
FRRETCHREVPREDLIELULRWELRERZFERT 5.2
nNo0RBEZMBELCEBREZRART 2ODEKRY—H—%
T 2. 5. MEOBGHRA LD TFERZRPAL. JIEZH
FRAICHTIERETIVEERT 5 & TIERE RGN ICRE
RN TEDERZED NRGEERE BT REST RO
eI DFEBMREA /R—Y 3V TSy N TA—LERE
L. ZNSZBEINICES AMEERT 2. JIEEEICEL T 50
LAFEGCERZRR-FBATZIEICLD. 2OMROBREZSF
EOEER< .

{

Drought

2R ZRMEOES LN TONM: FEERROEGFEELEZHOILTR
MER—Y VREMABEODER LESBRSICRHIEL. REPEEZREL LS,

Evaluation of heat and drought tolerance at field level: We are evaluating the
agronomical performance of many wheat lines carrying various genes from wild
species under heat and drought conditions in the experimental field of the
Agricultural Research Corporation, Wad Medani, Sudan.

W Principal Investigator : Prof. Hisashi TSUJIMOTO
M Research Institutions in Sudan : Agricultural Research Corporation,
Sudan Metrological Authority

Minvestigator in Sudan : Dr. Izzat Sidahmed Ali TAHIR

HProject Summary

The sub-Saharan Africa region, including Sudan, has the highest
number of undernourished people in the world. In this region, the
demand for wheat is particularly high, but the drought and heat are
serious obstacles for wheat production. Currently, the region relies on
imports and food aids to meet the increasing demand. The

purpose of this research is to 1) develop drought and heat tolerant
wheat varieties with enhanced nutritional value and bread making
quality using speed and molecular breeding techniques and 2) dissem-
inate these varieties efficiently using information communication tech-
nology. We previously created germplasms tolerant to drought and
heat. These germplasms must be useful to develop new tolerant
varieties in the region. Also, we found germplasms that maintain a
good nutritional value or bread making quality, even in a poor envi-
ronment. We will analyze the genetic base of the tolerance and devel-
op selection markers to proceed with marker-assisted selection to
breed new varieties efficiently. Furthermore, by elucidating the genet-
ic and molecular bases of the tolerance and by creating a growth
model using the climate change prediction, we will set a base for
future breeding strategies. For speed breeding and smooth dissemina-
tion of the new varieties, we will establish a molecular breeding facility
and innovation platform. We will also develop the capacity of the peo-
ples who can manage

these new facilities. Using the wheat genetic resources that adapt to
climate change,we will open a new window for food security in the
region.

BR ERMEODFLNLTORE: A—F Y TRRUCBR BRI IEREE
LRMMR LYY —DF v N\ —ZRWHIERETREL. MERBDOIANLZ
IEX T 2EMRD FIREZRELTN S,

Evaluation of heat and drought at molecular level: We are cultivating the heat and
drought tolerant lines selected in Sudan in controlled environments in chambers
in ALRC and analyzing the detailed moleculre response of the tolerant lines to the
stresses.

SCIRIEYI IR/ V=

Laboratory of Arid Land Plant Resources

IEYMEREAZFRIBEROREH

Providing Plant Resources and Research Information

IR ZOMRICE W EBIMRIEEETT. UM L.
HIEHESR OTEY % ERRSNICE] > TEEMD SBAT 20,
BETRBDERAISIC. INSHEYEBARDKTIETHREE
TBHDIFEHLWTT,

WIRHMENER/INY IV ETR . ZBRIICETT 2EYW®
MEEDEYMRE - RRAREZEABOICNE R - 1858
FMU T HERAARESICRBEULET. SIS EGELTWS
EYICETZ2BERPHARRREZNEL  BREEYICINSOD
BRENINT 5 ETUBYEROMAFNAMEZSHET

ZDIFH FEHEYIC BT DIERAEEPHE DT> TWET,

=R

Framework

Plant materials are significant in dryland studies. However, introduc-
tion of these plants from the original habitats following the interna-
tional treaty is not easy. In addition, cultivation of these plants in
Japanese climate is difficult.

Laboratory of Arid Land Plant Resources (ALPR) systematically collects
indigenous plant species and drought tolerant crop genotypes grow-
ing in arid land, multiplies and distributes them for joint researchers.
Also ALPR evaluates the collected plants and gathers their back-
ground information to add value to the offering plant materials.

We also impart obtained information and provide training for public.

92 15 ith

Arid Land

RBRMICETET BHEY

Indigenous plants

RRMEMERINY V=

Laboratory of Arid Land Plant Resources

HEY + 154k

Plants and
Information

HRFD

FER HEES

collection . i
ENERE. B ISR - AR gosttive spifsl
mﬁz’lﬁ@{f#@%,% iEylEs Hf??.*']Fﬂs Eilzfﬂﬁ ;"_9’\‘—10)Eﬁ\ /A\Fiﬁ Researchers
Legal process, storage, Create database of
Q:Z:ggh:::tls:)aegt multiplication, use in plants and research A )
research, evaluation information ll:tesearch
achievements
BIEFHEBX R
Genetically modified E-d=1 L3R
crop lines |
Training Outreach
FER- KFBRFEE R¥E&
JICAFRETR & Y4 NAEE
Students, JICA Visitors to ALRC

trainees etc.

and its website
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International Exchange

Invited Foreign Visiting Researchers since 1990.
2024%3H31HERE
31 March 2024
ESose o I—0OvI/S 6%
(AFVRRANF P AZVI FEIINA I vY)
Europe (6)
(U.K, Slovakia , Netherlands , Azerbaijan)

AEANEZEMREFORANK

EF7AVH 6%
FAUNDHFY)

North America (6)
(U.S.A, and Canada)

A 6% .
(A RZTIL ML WG T A /)

The Near and Middle East (19)
(Israel, Turkey, Jordan, Syria and Iran)

FPIT 214
(PE. AR IFRT 2 ETIL)

Asia (21)
(Chlna Indla Pakistan and Mongolia)

F7YUh 43% , :

(FAYLIP A=V IITNIF AT XTH (,)l) ﬁ?ﬂt) — ( /1 ZI\:f?I.Z?
Africa (43) \ (;y f / ustralia (2)
(Nigeria, Sudan, Egypt, Ethiopia, Madagascar, SouthAfnca) . - %/ FY1990~ 20234 =43

1990 - 2023, Number : Total

* () number of researchers

ASEIE A .
reements on Academic Exchange
1T 5o 1hh A& 9 9 202445885
JERMEXRZ Beijing Forestry University 8 May 2024
FiBRERZF Xinjiang Agricultural University
MR Lanzhou University
R E China FERZ K FIER K RIS R AT Institute of Soil and Water Conservation, CAS and MWR

PEMNZBEG R CREEY LR RN
BREERMREY T —
PERFRAEILERREERIFFR

Center for Agricultural Resources Research, Institute of Genetics and
Developmental Biology, CAS
Northwest Institute of Eco-Environment and Resources,CAS

KRR RIB SR PT Information and Research Institute of Meteorology, Hydrology and Environment

EYdL Mongolia EVINRRETHT I— B MAERSPIFRAT  Institute of Geography and Geoecology,Mongolian Academy of Sciences

LIN/Y  Lebanon EREEtEERTE Y5 — International Center for Agricultural Research in the Dry Areas (ICARDA)

NTTAKRE

2A—5V BEMTEE
LY — LRE

SRR TP

ARAZIIL  Israel Hebrew University of Jerusalem

Agricultural Research Corporation
University of Khartoum

A—4%Y  Sudan

Fa2ZYF Tunisia Arid Regions Institute

IFAEF Ethiopia NG —LKE Bahir Dar University

AFXPA  Mexico I RREE SO

National Institute of Forestry, Agricultural and Animal Research (INIFAP)

A9VY7  ltaly

Mediterranean Agronomic Institute of Bari

IN— ) MR R PR TR T

A=ANZYU7  Australia AA—ZXRSYUFKRE

The University of Western Australia

Po7EREER vAE EREERERR YT — International Center for Biosaline Agriculture (ICBA)
DANRF RS VHHE  Republicof Uzbekistan < IL A REIZKY Samarkand State University
IR—F >V RHEFIE  Republic of Poland DIy v IR The University of Warsaw

E€Ow 3 Kingdom of Morocco

BARE

E/\X FOHIRIKE Mohammed VI Polytechnic University

International Visitors

VARFRIVHMEAFESEE  YVILAY RELKREER

TN vIRFEYMFREFRRE IFAET7HBBRSEKXE
(2020435 18H) (2023%2A150) (20234 5A8H) (20244 4F26R)

Minister Counselor for Education, The Republic of  President of Samarkand State University, February 15,  Vice Dean of the Faculty of Biology at The Universi- ~ Ambassador Extraordinary and Plenipotentiary of
Uzbekistan Embassy , March 18, 2020 2023 ty of Warsaw, May 8, 2023 Ethiopia, April 26, 2024

7N —FiRED

Outreach Activities

VN

IR E Y ¥ — Tl — RO A ICE < IR %
BRELU WL )it —RARZIT> TWE T EFERZIEM
ARV —HEBICLDZHFEL . ERIEIRD I EOHERBW
7URR-LEBREREDAREZIT>TVET,

Open House / Regular Public Outreach Program

ALRC experimental facilities such as the Arid Land Dome are open to

the public to promote understanding and awareness about dryland.

Moreover, lecture series are given annually by ALRC's research staffs.

Web F;ﬁ Website

HBRHMAREY Y —TlE. eV Y —OBE-BNEEZIFUH. T 5 —HED { BEXZELHHATE 1 Q
HOERSDCsREFARHEENFHL TWET, BE EEUIR  Frvzil

Arid Land Research Center releases a variety of videos, including an overview and introduc-
tion of ALRC and the main SDGs that ALRC is working on.

K=b (] WEYAH Frexn

ARt Y- ENRE P ToTAs
AR 4 7 B (20208 1Y)

""’"w*! Exaunesy_ui oy i 3

WORE/(—F Y7~ #1  PDRE Yietual Tour #1 ALRC
F—EA0E - BN = - NN F—EARE - PUKE=L  ALRCwRUSE ARAARERNRE - (A
- (A i A a

RRXFEREHE R 5 —

(ALRC@Tottori-Univ.)
BEFs

ERERReY - FWOBCELSGs b ToTAL RMCPERBHEE Y §-DORXFr 2 FNTY.

EREHR L 7 — BN BE

VMRt ¥ — BT Wil (2020 #F4FR)

- -__!___u-u T

1 iﬂmiu- -m

CRGSD0s: P7UNRM.  CRED0s: CRGs00s : MAF—FK.  CRE00s: A-FuBE
“ w- (A T h.  AEETRERERYLI- (A MEXW W mExy « "

2020 REUAFEMGHR €
vy —RBADE - ME
RIELERERR Y F— (-

EREENRE/COE p TaTEE 2020 BREV M1 iR

Z D DEED

ERNPHIRD AL [CERMRE Y 5 —ZM>TH55
D BREFPHRRFE LR EZB/BIICRITANTVET,

Other Public Outreach Activities

ALRC held many public outreach activities such as facility tours and
studying events so as to promote and publicize ALRC activities both
inside and outside Japan.

REEREDOT EREOEFER

Super Science High School (Tottori Nishi Hgih School)  Tours of ALRC's facilities for elementary and junior high ~ Potato field harvesting experience for Hamasaka

A=N—YALIYRAIAR7—) (BRESER) N -H2EDEYI—[HERRF

school students nursery school children
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Research Facilities, Equipments and Related Facilities

ZURR—=L

Arid Land Dome

7Y RR—LA(Arid Land DomeDE&H) EEREER IE. 1998 F (CHABEE(LDIcH DERIER E L TEFBS NN —LROASRET
T AL 3XECAMINTHE D EZEMEYERBRERE |1 TE URTURIPY 208V I VRIREDIE T XY hRETR S 51EY.
EAEY). REVPEFREEBNBEYEEH THEE - BRUTWE T, EMEYERERRE 2 Cld. EVE 2@ ihis 0 S #IREY
EREUTED YAV THI T B INANI XAT 7 FyViREEZRBRUTWET BROXEFERDEBRXBEER>THD
EESUERBITEIR Y AT ANEREREE=F VI VYR T A 2R FERTZIEM T IFSBHE=RITBIT VAT LAZEZBLTVET,

The Arid Land Dome, constructed in 1998 to enhance the research efficiency at ALRC, is a dome-shaped glass greenhouse. In the Arid Land Plant
Resources Exhibition Area 1, plants originated from North American continent, halophytes and edible plants are cultivated and exhibited. In the Arid
Land Plant Resources Exhibition Area 2, unique plants of the subtropical arid region are conserved, and date palm, acacia, baobab, macadamia nut
are exhibited. The physical experiment area located in the far back section is designated to the experimental facilities such as a Desertification Mech-
anism Analysis System, a Monitoring System for Water and Solute Transport and a Three-Dimensional Water Erosion Analysis System.

EYMREBERRE

Biology Joint Research Laboratory

201 7T IcRUES NI AEEICH 2 HRAMERE ENEA T 2 HBERRETY, RREANICIE EVISERERITI AT A RERALE
ENTIATLREIMHPLCY AT LARERBREEBEI R > TR D ALERDDMZITSZENTEXRT,

EYISERABEN VAT A ICP-MS,LC-MSH 555V A7 AT\ MEziE - T B ICBI D 2IEY PHAEMNEET 2ERILEYE. £a@
SEEDIRANER I TTREBE MELNILTODTT — 5 EBRZNT — Y 2 ENICRITT 5D TEET,
TERNALEENTI AT EEDEHBNPOKRER - BR BLOKERFRDOKE BROZERMALZAET SEE T,

It is a common laboratory located in the main building which was renovated in 2017. This laboratory has a Comprehensive Analysis System for Plant
Responses, a Stable-Isotope Ratio Mass Spectrometer System, lon Chromatography System for Sugar Analysis, and other chemical analysis machines.
The Comprehensive Analysis System for Plant Responses: The system consists of the ICP-MS and the LC-MS which allows users to comprehen-
sively analyze, at the material level, analytical and physiological data such as the specific organic compounds and groups of elements funda-
mental to vital activities produced by plants and microorganisms which characterize plants’ drought and heat tolerance.

The Stable-Isotope Ratio Mass Spectrometer System: This system can measure stable-isotope ratios of carbon and nitrogen in organic samples
and hydrogen and oxygen in water samples.

AVT—F2a3FIL-FIR - SIWERER

International Arid Laboratory Building

ER KB GBEERFOWRELMOREEEICEDLS
RBRETOSRBEEERRE. U7 YA LR R b HEE
REVATLEEWRET=SIV VI VRTLNSE SN
T =Y =R TS EMERERE, RIRPEICAVER
FHRABXEY ZEDIZUED B FRITZIT S DE
EFEBZEREREDHDE T, &R EFEICIE B FHELE
ZEPRIEEDRESNTVED,

The International Arid Laboratory Building includes an Environmental
Restoration Laboratory (for research on environmental restoration of
lands affected by desertification), a Asian Dust Observation Laboratory
(for research on the impact of Asian Dust based on the Real-Time Arid
Land Research Field Survey Support System and the Monitoring System
for Asian Dust), and a Gene-recombination Laboratory (for creating trans-
genic plants and doing genetic analysis). In addition, the top floor
contains Glasshouses which are used to grow transgenic plants.

HEARERRS (BES)

LREM S IRR BN E R R (SREBF v/

Crop Growing Field

62,000 DA S Z R DR IR RICEES 2 7« —LRRER#ITT,
VAV BT BEADPRERBREE. NORBEBREDRRIEHR
HRESNTVET,

Crop Growing Field is used for field experiments on arid land crops.
This is 62,000m? area, and has a Weighing Lysimeter and glass houses.

L7 oro Ly —

Experimental System for Analyzing Responses of
Dryland plants to Climate Changes

SRELRE. . BUR, R
HRAREZDRERMGT
ZREBICHIETEBAL
[IRBIE T R HICH
T2 RDORRF % i
BULEKHETTREE | ———
FoeptTEsy, 7y TXTma—
VIN—HDOKEIT— T BIcH DY —> T —TILHERBTEET,

This chamber is equipped with an artificial climate simulation system
which allows the simulation of future climate in drylands by controlling
the temperature, humidity, lighting, wind speed and concentration of
CO2 precisely. Turntables for equal light intensity distribution over the
plant samples can be placed in this chamber.

P IRMERIT IR RER R (Y — by =aL—5-)

Rainout Shelter

LAY7ORY IV —IERME
T —CEELTED W2
RAT B EBEBHIC EEBDE
RNB) =, B IR IRREZ B SR
BIGEWRETRIDHI C &
NTEEIBATHHTEA
SNERBBEBLAYT IR
VI I =TI LAVT IR I —DEIWNTWDERFIETD
QRLICZPZERALTRBZENEEKET,

Rainout shelter is linked to a rainfall sensor, and when
rain is detected, the upper roof automatically moves to
create a dry environment similar to outdoor cultivation.
This is the first large-scale rainout shelter introduced in

Japan. You can see the rainout shelter in action by
accessing the QRL below.

Dryland Simulation System

=R EREZRREZHERTES
R T EAENR BN HE R
ZNRE LRI EES R
TLADRFES SO LIEEBERMD
MERFZITVET,

This system consists of two simula-
tion chambers: one for semi-tropical
desert and the other for cold desert.
They are used to develop sustain-
able plant production systems and
soil management techniques.
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Research Facilities, Equipments and Related Facilities

RZIRMBIE YRR AR L R IDERIT S A T L

System for Analyzing the Responses of Dryland Plants to
Global Warming

FIRHDRURSRM TICH1FTBCO PO DEYDARICT T D52, 1E
YIDOWIR %38 U Tz HEADCODEEAL R EICEE T 2T ZTVE T,

A system to investigate (1) the effects of carbon dioxide (CO,) and ozone
(0s) on the growth of plants and (2) the ability of soil to fix CO, as calcium

carbonate (CaCO:) after the release of CO, by plant root respiration under
the soil and atmospheric conditions typically encountered in drylands.

R7PITEMREERIATL

Monitoring System for Yellow Sand Occurrence in East Asia

RREAMICE T V7 DEz 1@
BIIZEVORE [IRFH.
TEAD RERKEEDR
MERICRBELULTANES :
IV AT—av P ALIEH - -
EZAWCERAIL. 20T -9 ZBRERIREcld1 VT —F v &N
UCEzgitifize b7 —CcHlAT 2L s bIc. T —9%T7—h1T7 LT
BWRETRNRICE T 2MARICANET,

This system observe emission of Asian Dust, climate conditions, soil moisture,
present weather and vegetation conditions using dust monitoring stations
installed in Mongolia and satellites systems. Additionally, it utilizes data
archive and observation in Arid Land Research Center via phone line and
internet to carry out research on the origin and emission of Asian Dust.

ERRRR-ERDITRE

Total Organic Carbon and Nitrogen Analyzer

FILEBEEEFY T E
WRELVT.BERKR. TR
B IC. A—0Y>ZFILhs
PMTDEDFRERTT A
DITERE . R E TS
RRBERE SO ERBER
RICRITENET Y,

This system enables researchers to analyze organic carbon, elemental
carbon, inorganic carbon, total nitrogen at the same time from the same
solid sample. This system contributes to promoting arid land researches
related to the carbon and nitrogen cycle.

Bt irRiE (IRMS)

Isotope Ratio Mass Spectrometer (IRMS)

BERL AL D& (IRMS)
[F.H.C.N.O.SOZEM
NUABETROFELZER
[SRIES B ENHRETT,
COEBICED . REFT
Zd BEYHEPRA
KDKDF BR KRR
EDEEELZHSHICT
EEEH

Isotope Ratio Mass Spectrometer (IRMS) is used for measurements
of stable isotopic ratio of H, C, N, O and S in environment samples. It

reveals behavior change of water molecule, nitrogen and carbon in
plants and natural water in response to environments.

EAtRAAIOY NI ZT1 AT

lon Chromatography System for Sugar Analysis

B - LY - 21
HEFRICEET D
HE-E7ZILI-ILE
SOAVIEEZS
RE IC 2 HT T RE T,
CDIVATALICED
EERMRITITEY D =
ANLRSE BLURBENERRICRITENET,

Saccharides, Oligo saccharides and Sugar alcohols are detected with
high sensitivity by this system. Analysis results are contributed to the
study of plant reaction against stress and environment.

TIYWRAo/ORI—TF

Digital microscope

EYCYEDOMMRRE
FRZRBMICERRL.3R
THERZEATEED
TEXILEY DR EPR
HZIR Z EE/ICFTEY
BT UEYDRREA S
L A X H =X LD fE
BRICIRILEE T,

This microscope can investigate the surface ultrastructure of biologi-
cal and inorganic specimens and measure the 3D surface profile of
them. This enables researchers to quantify the morphological charac-
teristics and surface structures of plants, and thereby contributes to

the elucidation of the mechanisms of plant tolerance against envi-
ronmental stresses.

fﬁﬂ@%,ﬁﬁ?&ﬁ Overseas Research Facilities

YANEZIIVIRT—23Y
(E>TI Y AT RAIR=)

Dust Monitoring Station

(Tsogt-Ovoo, Mongolia)

SRER. R HEREMS
ZVWENBY AN (ER)D
BEAEIE LEY, AL thiRm
REEYANREEDERE
FARTVET,

This station observes meteo-
rological elements, a sand sal-
tation flux, and a mineral dust
concentration. We survey the relation among wind, soil and land sur-
face conditions, and dust emission.

Eﬁi@ﬁﬁ%ﬁ Related Facilities

HEIERATL(NLAFFEBRIY M)

Automated Irrigation System (Jericho, Palestine)

TEKDENEEYT—T
EZHYVT LRI SHEIR
ICEBZTOVATLAZRE
UTHYR VI ZHEL . RE
TRERBEREK DR EZIRTTL
TWEY,

We are examining optimum irrigation management for Mango and
Guava by installing an automated irrigation system based on suction
monitored with tensiometers.

HERESR (T ARI\DR)

Guest House
[ —_ o, g FADOHRHAR B LPEZED FRELOTHED=HICTEHTEDHEER T,
[ - 3 E The guest house is available for our short-term visiting co-researchers, train-

R IIRARTE (STHEEYE)

ees, graduate and research students.

Exhibition Room of Arid Lands (Mini Desert Museum)

RIS DOWTREL - BRIR - \RILEFZRWTBN I %
STEYETI MR TOEAR VTGRS R
R OBN RMAERE TNE L ERLEERRESE
AU TOWETAAMRBIC—RICAELTOVED,

The exhibition room introduces visitors to drylands using realistic three-dimensional
models, audiovisual aids, and display panels, Visitors can learn about desertification
processes. dryland agriculture, and revegetation techniques through the exhibition of
specimens and data obtained during field surveys in dryland. The exhibition room is

open to public on weekends.
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H1. REZHSHERDBBZOKT (201653850,
EVIIRVFILTELDEHIT00KkmMIZT)

Fig. 1 A scene after a passage of dust storm accompanied
with snow (approximately 100 km south of Mandalgo-
bi city, Mongolia on March 5, 2016).
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W Field of specialization

[Dust Climatology Subdivision]
Spatiotemporal distribution of aeolian dust.
Relation among wind, soil-land surface conditions,

and dust emission (i.e., wind erosion)

B Research Activities

(1) Analysis of spatiotemporal aeolian dust by synoptic
data and satellite image

(2) Relation among aeolian erosivity, erodibility, and
dust emission (i.e., wind erosion)

(3) Effects of climate change and human activities on
wind erodibility

(4) Effect of climate change on wind erosivity

MOINS Aque, 13:38 LST SYNOF, rwug:mm w
. Satelfse Iovage - Natprrbrasher & = -
JOF6—0F—0 DOY=O0 Pt e+ iin o bt

o

L PR AT TR T T

N2 BEERESKREFUOHEMIRIBER(20164F
3A4R8), EYIILICEWTREEWERIFEELT
WBZENDD B,

Fig. 2 A satellite image with weather conditions from synop-
tic report, which shows occurrences of dust and snow
storms in Mongolia on March 4, 2016.

HField of specialization

[Microbial Ecology Subdivision]
Ecology and use of plant symbiotic microorganisms in
drylands

M Research Activities

(1) Search for effective plant symbiotic microorgan-
isms (mycorrhizal fungi, endophytic fungi, and
rhizosphere bacteria) to enhance plant drought
salinity stress tolerances

(2) Ecology and function of plant symbiotic microor-
ganisms

(3) Use of plant symbiotic microorganisms for ecosys-
tem restoration and agricultural production in
drylands

1. FXURIRPTHETZ 77—/ AF 217 —FIRE

Fig. 1 Arbuscular mycorrhizal fungi in Tamarisk root

2. AERREZEELTOVRWYRAE () SEEL:
YYRE(R) (PEARGERX. 77 FRHEICT)

Fig. 2 Pine seedlings without (left) and with (right) inoculation of
ectomycorrhizal fungi (Kubugi desert, Inner Mongolia, China)
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BRITUT. (b)EE. 8 bhSEATNS T T,

Fig. 1 Global detection of aridification; (a): severe area for
water availability, (b): transition area toward dryness.
(Kimura, 2020)
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O

1. BEWEICEFZ LIRFIROBA DR F. M LREIC
ZEEDOAER (Fro/N\—) Z—ERENIEDIET
PrHEN 2 —BRILRFRDOBZERIES B,

Fig.1 Measurement of soil respiration in the Tottori Sand
Dunes. CO: efflux can be measured by covering sand
surface with sealed container (chamber).

HField of specialization

[Meteorology Subdivision]

Observation and physical understanding on the mete-
orological phenomena in the atmospheric boundary
layer

M Research Activities

(1) Quantitative analysis of heat and water balances in
arid land

(2) Development of monitoring method to detect the
land surface conditions by combining the meteo-
rological and remote-sensing data

(3) Observation and physical understanding on sand
movement in arid region and Tottori sand dune

o o o -

M2 BEICS>TEHEINEERTIT LB T2 LERDHER
(CASWC) &7k 2 (Pr) DZERIA 5. 201 78I FIEF D, 2018
Fl>REWF,

Fig. 2 Spatial distribution of CdSWC (cumulative decreased soil
water content) and Pr (precipitation) in northeast Asia
estimated by satellite data. 2017 and 2018 were years of
drought and high rainfall. (Kimura and Moriyama, 2020)

B Field of specialization

[Terrestrial Carbon Cycle Subdivision]
Study for biogeochemical cycles mainly focusing on
soil carbon fluxes

B Research Activities

(1) Evaluation for the effect of land use on carbon
budget in dry lands

(2) Spaciotemporal analysis for soil respiration in the
Tottori Sand Dunes

(3) Analysis for the influence of global warming on soil
organic carbon dynamics
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H2. FroN\—ADOZBRILRFREDZE(L (30MH) .7tk
Uich EREDSS —BIERRDVFH S OREDN
7932

Fig.2 Change of CO: concentration inside a chamber. The

increase was due to CO2 efflux from sand surface during
3 minutes.
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1. EYIILOREHOKRT
Fig. 1 Study site of desert steppe in Mongolia
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H1. TELROMGHEETS/OICREUIRME

Fig. 1 Root window box for continuous observation of subsoils

W Field of specialization

[Community ecology]
Plant diversity in drylands and its ecological consequences

M Research Activities

(1) Spatio-temporal distribution of biodiversity in drylands

(2) Biodiversity-ecosystem functioning/stability relation-
ships in drylands

B2, EELNILTORFEZY VY ORTF

Fig. 2 Temporal monitoring of biomass production at individual
level

B Field of specialization

[Ecosystem ecology]
Material cycles in soil ecosystems and the dynamics of
plants and microbes relating to the cycles

B Research Activities

(1) Revealing rates and mechanisms of material
cycling in the soil ecosystems

(2) Nitrogen acquisition strategies of plants in the
surrounding soils of plant fine roots

(3) Microbial dynamics and activities relating to the
material cycles

X2, FIMNCHBIFTZREHYOHEE

Fig. 2 Collection of root exudates in a field

Sz IR R SR TR
Division of Dryland
Agriculture
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Professor

BE R

Haruyuki FUJIMAKI

Bz IR It B2 SR PRI
Division of Dryland
Agriculture

HEHR

Associate Professor
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1. YV TOEKESR

Fig. 1 Irrigation_experiment_in_Jordan
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1. PEREESAENORBEERTIECEHET 2IELE
#)Suaeda salsa.

Fig. 1 Halophyte of Suaeda salsa grown in saline soils along
Bohai Bay in China.

HField of specialization
[Irrigation and Drainage Subdivision]

Water-saving irrigation, water harvesting and salinity
management

B Research Activities

(1) Optimization of irrigation depth using numerical
model of water flow in soils (Fig1)

(2) Waterharvesting using a plastic sheet and tank

(3) Prediction of salt accumulation under localized
irrigation and development of methods for desali-
nation (Fig.2)

(4) Scheduling of leaching for desalination

- ; e e
2. TY7hTOmREAVCREBIEDREDER
Fig. 2 Experiment_for_reming_salt_using_cloth_in_Egypt

HField of specialization

[Plant Eco-Physiology Subdivision]
Improvement of agricultural production and vegeta-
tion restoration in drylands

B Research Activities

(1) Investigation of physiological mechanisms of
drought and salinity tolerance in crops

(2) Development of technologies for the improvement
of drought and salinity tolerance in crops

(3) Study on eco-physiological characteristics of the
important plants in arid lands

X2 +PERFREROEEERIRICEITZTVIRE.

Fig. 2 Cotton cultivation in saline soils in Nanpi County, China.
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Research Divisions
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1. AXBER R TOREBERE

Fig. 1 Chromosome elimination in subfamily distance wide
crossing.
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Division of Climate
Change Response

P [ Jridab
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3
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Atsushi TSUNEKAWA
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1. IFAET7AAEIICE 2 LERRIIERR

Fig. 1 Field experiment on soil erosion in northwest Ethiopia

H Field of specialization

[Plant cytogenetics Subdivision]
Creating new breeding methodology by chromosome

engineering

B Research Activities

(1) Elucidation of chromosome elimination mecha-
nism in hybrid plants

(2) Germplasm enhancement by wide hybridization

(3) Acceleration of breeding by manipulation of
centromere-specific histone H3 variant (CENH3)

(4) Unutilized dryland crops research with RGEN-ISL
genome labeling method

M2, ZRHIAR Yy —BSTOSRBY T HIE

Fig. 2 Diverse cowpea cultivation in ALRC filed.

HField of specialization

[Conservation Informatics Subdivision]
Monitoring and modeling of plant production and

ecosystem change in drylands

B Research Activities

(1) Prediction of environmental response using a
process-based ecosystem model

(2) Regional estimation of biological productivity
using remote sensing and GIS

(3) Sustainable Land Management to reduce soil
erosion in Ethiopia

(4) Adaptive grazing management under changing
climate in China

K2, FE-REYTIICHFDREDEIK

Fig. 2 Livestock grazing in Inner Mongolia, China

KR B X IR

Division of Climate
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%
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Change Response

HEHR

Associate Professor
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H1. 2—% > OEEILYES
Fig. 1 Anirrigated wheat field in Sudan

WEFISE

[7&k32%]
KEREFICEREZOEEICEITZET Y Y
T &R

WfARAE

(MImHEROAXRRET Y Vo
(2)KXERT — 7 MBI

Precipitation
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Fig. 1 Precipitation and wind fields obtained by a dynamical
downscaling.

HField of specialization

[Climate Risk Management Subdivision]
Dryland agrometeorology and climate-smart agricul-

ture

HResearch Activities

(1) Agricultural drought monitoring
(2) Dryland agricultural modelling
(3) Development of agrometeorological information

systems

M2, ALFEISZICHTDHMIRER

Fig. 2 Micrometeorological observation in the wheat field

W Field of specialization

[Hydrology]
Modeling and analysis of the hydrologic cycle espe-

cially related to precipitation and its impacts.

M Research Activities

(1) Hydro-meteorological modeling of extreme precipitation.
(2) Hydro-meteorological data analysis.
(3) Projection of climate change impacts on socio-hy-

drologic environments.

2, AVTANZFIHOEEREFKED—DTHE v
AYMREBTBI AT

Fig. 2 Mt. Shasta, along with the Shasta Lake, is one of the
most important reservoirs for California.
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Research Divisions

y—] AR BEHE HField of specialization
\) o

?‘ﬂ%xiﬂi?m%ﬁﬁ [EpzE %ﬁ;) baka¥ia))| [Inter.national Deve!opment (:'oopera'tion]

Division Of CIlmate MRFPIF - O—HHZESG R LEDOE P.Iannlng. and evaluallltlon. ofth?|nt§rn:;|ona.ljcoopera;
o o tion projects as well as its policy, in the arid areas o

Change Response BRI & H 2 BB developing countries, including Central Asia and

Caucasus
A BAEAR B Research Activities

Associate Professor

Bk H R ER

(NERMIBICHZHRRFIT7-A—HTF X%
BUI-ZY7HEHOHS X BEY

(1) Society, culture, economy, and external politics in
Eurasian region, including Central Asia and Cauca-
sus countries of arid areas, and the international

Jiro [IDA ﬁﬁj‘ﬁﬁﬁ%\ &Uwﬁiw{gkf% H%EF%F’%%E% development cooperation in Eurasia, including
DB MR (A 7FOMERF—% newly emerging donors, such as Russia.
a) (2) Livelihood improvement projects, which are

9“3' Aﬁﬁ?ﬁé% Foreign Research Scholar, etc

Q) FEgilc B T 2RERYPBEICKREBLE
qu|"11:7’|:| RS S L‘_Eaiéﬁﬁn

conducted in arid areas, in consideration of
people’s health care and education

1. #YFR5VEE/N\NOV N THIS DK ER Z 5 E K2, PIAZT DINERZEFHBE L B LIV Z
9570V hORIRICHT (ZNETHEN R
AARBERBKEE>TWELR)

Fig. 1 Attended the completion ceremony of the project of
rural water supply, which was conducted in Moskovsky
district, located in the southern part of Khatlon Region,
Tajikistan. Before the project started, the villagers drank
dirty water without sanitary water supply.

HEABROEE TEHRI 2AIREEEZHAE (LTI
HRECEBEIHDEEA)

Fig.2 Visited a primary school in Armenia, which requested
Japanese government to provide with new desks and
chairs for the pupils under the program of grass-root
grant. Though in winter, they did not have any heaters in
the classroom.

202459 1HRE
1 September 2024

NEIAFHRFEE  Foreign Research Scholar

EEHIZ  Visiting Professor

Izzat Sidahmed Ali TAHIR

[P FEEZDFI AN AMENEOWR /1 mRICK
DPFVREDORRICEUNEREBRDHDIFEH
F70-F

[Molecular Breeding] Wheat improvement for abiotic stress

tolerance / Integrated approach for breeding climate-smart
wheat varieties for dry and heat-prone environments

BEHIZ  Visiting Professor

Mokhele Edmond MOELETSI
[BEKIRFNBTIRETIEOURAIEEDHDRERE
VAT LD

[Agrometeorology] Development of a decision-making system
for agricultural drought risk management

EEHIR Visiting Professor

Tao WANG

[BABEZHH]FE(REYTIL) EEYTILORB O
HIRICH T2 BRRILICE T 2LLERR

[Physical Geography] Contrastive study on aeolian desertifica-

tion in typical areas between Inner Mongolia of China and
Mongolia

ZEBEHE Visiting Research Staff 7OV 7 hHRZ%EE  Project Researchers

BEHIF  Visiting Professor S B &/ F T Hisashi TOMEMORI

mH MAZ FExn D EREEES B R EYREY 2T AOREIL
Kazuhito ICHII (Chiba University) ‘' [Protected Cultivation Subdivision] Optimization of cultiva-
[EHIRB 2 HEF ] LA - FEFR - BEET /LK tion systems in arid land plants

B U RRROR K- WERER

[Biogeosciences Subdivision] Terrestrial energy, water, materi-

al cycles based on integration of in-situ observation, remote I_Et E WU lJing
sensing, and numerical modeling [RBSEEDFIRT I T LIRS T IRRB SRR
AN EW) FEEEZDRR

[Wind erosion Climatology Subdivision] Spatiotemporal
characteristics of wind erosion and aeolian dust, and its
controlling factors

BEHIR  Visiting Professor

FHE B i eomeme)

Yusaku UGA (Institute of Crop Science, NARO)
[lEYBIEEEZ D BIRROEBENRRICLSFIE DM M

Y DORR
[Plant Genetics and Breeding Subdivision] Developing of
drought-resistant crops by genetic improvement of root system
architecture

BEHIR  Visiting Professor
B H RO (ERew £mER fmEEs)

Yasunari FUJITA (Biological Resources and Post-harvest
Division, JIRCAS)

[EMANLZENZ DB EYOREASLAMIED S F
BB ORBRAE[BEZBICHIGULIL YU TY MEY O
[Plant Stress Biology] Elucidation of molecular mechanisms of
environmental stress tolerance in plants and creation of
climate-resilient crops

Mohamed Yousif Balla ABDALLA
[BRNLRAMEBESF]IBERT /LY —ILICED A
LM% ) £ S €27 DIFYIRE ETED SR OBRK
[Heat Stress Tolerance Breeding Subdivision] Exploring
diversity of the wild crop relatives to improve heat stress
tolerance through advanced genomic tools

R ZEERFT

Collaborative Research Unit

HREFFFEFIE LR >/ MY BN - BB E U Ty — BRI, B3 B RIRE CE N MERRZFE4HH
] ET?FﬂFaﬁké’a‘b\’C*iA% EBICDRT BT/ RN—2 3 VEIEAR I HRICEEZ DS TRIERM -1 /N—Y 3 v 2 iRICEET 2 HEME
I E R -HEL TV, 228 DR E T AXHESRZBZECHN 1302 DMAENSE U TAEBOLTIHEIOY £ 7 ~ EX,

The fundamental roles of the Collaborative Research Unit are to support and promote: "Seeds Research" involving basic and fundamental research aimed at generating
social impact; "Innovation Research" focusing on bridging the research outcomes from the 3rd medium-term objectives period to their social implementation during the
4th medium-term objective period; and "Convergence-of-Knowledge Research" which integrates science, technology, and innovation to bring about social change.
Approximately 130 researchers from Tottori University, including those in agriculture, medicine, engineering, humanities, and social sciences, participate in the following
research projects under IPDRE.

—1 EUHjEﬁ?EjD 314N SeedsResearch Projects

FESHTHENA VINY F2EHH T ERERN - BBEAIFRFE Basicand fundamental research with the potential to generate social impact in the 5th medium-term objectives period
1 [IEZTENEE-£RBEREE SOOI YN Cimate Change Impacts and Ecosystem Restoration Project

2 B¥E-BENERTO Ik Agricultural and Rural Development Project

3 FHINBIRESESOY T~  Technology Development Project

4 EEMIEERREIOY o~ Community and Global Health Project

5 B AR I IREE O £ 7 N Sustainable Regional Promotion Project

A/RN—2 3 EIHRIFE 7O T8  Innovation Research Project

1 SO RE T T8 4L —  Sustainable Land Management Group

2 ZANLRAMEEYEIH 2 )L—  Creating Stress Tolerant Crops Group

3 FIEDUYRIEEY)L— Drought Risk Management Group

4 DXETIC K BIEEXE S )L—F Digital Technologies for Combating Salinization Group

BEMEIHAZE 7O =Y~ Convergence-of-Knowledge Research Project

1 BIRAIBRRICKLDEHFPEENE )L —F Heatstroke Prevention Group based on Extreme Physiology
2 BMEFIZEIITLEIE Y )L—F High-efficiency Cultivation System Group

ﬁﬁ;ﬁ,jn s \‘I 7 I\ 0)1‘%% Overview of Research Projects

T /R=Y 3 VRAIEARTOY 20 I L B HREE - I BMEEDORISEANDRE L T —XBHEAR IO 7 I L BHSRRIC OB S
ERER - BRI R O HEE

Challenges to social transformation and new value creation through the Innovation Research Project and promoting basic/fundamental research leading to social imple-
mentation through the Seeds Research Projects

1/R—2aVElEHREINIIH+

I—REHBR IO b

Seeds Research

Innovation Research

OFErfrl el L E BT I—T

Sustainable Land Management Group
IV —

[ £l

| SREMES. ERENTOTION )

Climate Change Impacts and Ecosystem Restoration

Creating Stress Tolerant Crops G P:m’ec‘
reating \ ess Toleral rop? roup = H—

@FF2URDEHT I —T Climate Change Group

Drought Risk Management Group F3 ) H)—F

: =35} 4 Ecosystem Impacts Group
5
D|g|ta| Technologies for Combaﬂng Sahmzaﬁon & J—= 4
Ecosystem Restoration Group /

REMAHPRTOOSL Y b

/ 4. Eﬁiﬂﬁﬁﬁjﬂ“‘/l’)" Convergence-of-Knowledge Research 2. E% E*Tﬁ'ﬁﬁjn I'JI~ \

Community and Global Health Project

Agricultural and Rural Development Project
EEErREII-—7 7 o I—7

Climate Change and Human Health Group e Prevention Group based on Extreme Physiq Agriculture Production Technology Group

QEREREIN—T —5 T =

Prevention of Infectious Diseases Group b VZTL\E!J H:I' 'jJ b Sustalnable Irngatlon System Group

iency Cultivation System Group
b= QBHBEREIIN—T

Rural Development Group

ORE-#E)IN—T
K Veterinary and Animal Sciences Group

A
3. ERSEEOVIIL

Technology Development Project

5. FrtrTREisiRETOID b

Sustainable Regional Promotion Project

OBEEBREIIN—T OARRIA IAY EHTIN—T

Dune ecosystem Group ;\I'A%%rgggtl?‘?gnio&\rlggéer Resouls

Ot -EHREMIN—T QatiEIEIRLA - AETIN—T

Societal and Economic Fluctuation Group Technology for Cultivation-Environmental
. Fh— Instrumentation and Measurement Group

L @C0: 7B - TRINF—t ) —F
gromotlon and Incubation of Regional Industry Technology for COz-free Production of
roup

Materials and Energy Group
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Collaborative Research Unit
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Collaborative Research
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Specially Appointed Associate Professor

Mohamed Mutasim
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* Food Safety
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* Plant/microbe interaction
* Abiotic stress tolerance

* Microbial biofortification
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* Bioremediation

M. FAELRECRHNZERECE T 2HMEYT]

RO

Fig. 1 Potential roles of microorganisms in sustainable agricul-

ture and food security.

HField of specialization

[Field of specialization: Microbial biotechnology]
M Research Activities
(1) Exploring functions of microbes from arid land environments.

(2) Studying plant-microbes interaction under abiotic stresses
(3) Analyzing microorganisms’ activities in fermented foods.

123155!8!“111}

2.
}b7'f/:|:l|\1 6S rRNAEfE?E‘ﬁH@%—\.ﬁ@U
Fig. 2 (A) Electrophoresis of double-digested 16S rRNA gene

fragments of endophytic bacteria, (B) extracted from the
root of a desert plant.
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Collaborative Research
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#3000 EOREESEICES LS (2000-2014%F), TV I RAERH
IR BESZRRMKEOREE (EVILETE VR LSS
SUCABNERTAICRET 25D THo I, (a) BROKE/N\Y—N
(BOFREOLBEERFEOBULVE) RV (c) 1990FUEDHERERD
BiE (d) 19905 BEOER R FALBICERLALTUEDR L
WolaE R DIEBIEE WS TR E BB YRV BERICHS, (b) REFTE
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HEDED. (e) 3000HHDIETDI41%DRETH 1z,

Fig. 1 Cold-season disasters (Dzuds: Mongolian term that describes “severe winter

conditions”) killed approximately 30 million livestock in 2000-2014, and
impacted the Mongolian socio-economy, which was both climate-driven and
man-made. Temporal (b) changes in livestock mortality with key risk factors of
(a) multi-climate hazards (summer droughts and severe winters with extreme
cold and heavy snow) and herders’ vulnerability of (c) increase in livestock
numbers after 1990 and (d) decrease in prepared hay for winter by herder
households after 1990. (e) The combination of multi-hazards (48.9%) and
vulnerability (45.2%) factors caused 94.1% of the 30 million animal deaths.

B Field of specialization

[Dryland Climatology]
Interactions between climate-ecosystem-human (nomadic
herders) systems in the Eurasian drylands

B Research Activities

(1) Climate change risk (hazards and vulnerability) of ecosys-
tems (rangelands) and nomadic herder communities
under various climatic and socioeconomic scenarios, and
adaptation measures for pastoralism,

(2) Climate-related disasters and their causal factors by integrating
climate hazards and the vulnerability of the socioeconomic
factors,

(3) Changes in greenhouse gas emissions from grasslands
and pastoral livestock systems in the context of climate
change, andpotential mitigation solutions.

(4) Carbon storage (sequestration) as a potential mitigation
measure.

K2, 1—5> 78R s i 3 RABUHEE Y (ANPP) O
$’ﬁﬂ@ U2 i, (a) AEHE (BER) & ZDHRICED
BPI7 RRFITZ R IT (FER) BEDHEH
(1985~2014%) IC& T 3. (b) BERFIEDDHEE (P
[Dhaz]). (c) ANPPORESS £ (V). (d) ANPPICT 2 Y
2% (R) &.(e-g) 3D2DKRBEYFUAELEEDOKEE
FIIC &L B3 DD DIER(2031~20604F &
2071~21004) ®Z{L(AP[Dhaz]. AV, AR).

Fig.2  Probabilistic risk assessment of rangeland productivity (ANPP) in the
Eurasian drylands. (a) Study area (black solid line), including West Asia,
Central Asia, and East Asia (dashed red lines). (b) The probability of
hazardous droughts (P[Dhaz]), (c) vulnerability (V) of the ANPP, and (d)
risk (R) to the ANPP for the historical period (1985-2014), and (e-f) their
future (2031-2060 and 2071-2100) changes (AP[Dhaz], AV, AR) for the
three regions under three climate scenarios and the five climate models.

I—ARIHRAE7AD I

Seeds Research Projects

-ERREETAY

RUREEZE

7 I\ Climate Change Impacts and Ecosystem Restoration Project

JOVzUhNY—45— BlF FRil R (@R % —) Project Leader: Professor Yasunori KUROSAKI (Arid Land Research Center)

70Y 7 MER
Q—f\.ﬂiﬁib 7‘)[/— 7 Climate Change Group

el

Project composition

I —7R Bl Tl IS (1Mt > 4 —) Group Leader: Professor Yasunori KUROSAKI (Arid Land Research Center)

IRIRZEELZRMERER. ARORRMBASTETFR,

“Elucidation and future projection of relationships between climate change, dryland ecosystems, and wind erosion”

2. EE $:‘R/ = 7 )l/ 7 Ecosystem Impacts Group

TI—TFE KE FIE EHIE (BFIER)  Group Leader: Associate Professor Toshihiko KINUGASA (Faculty of Agriculture)

TRREHOLZRMEBRRTBENDZEREE LB INRKE

“Elucidation of the impact of climate change on dryland ecosystems and livestock production, and the formulation of adaptation measures”

7 Ecosystem Restoration Group

w

SREREETIL—

I —7E: A0 Bt HHIE (L@EMIFItE > Y —) Group Leader: Associate Professor Takeshi TANIGUCHI (Arid Land Research Center)

TTIRMEVMSFZERALLEZRBERROEBERTORFE,

“Development of dryland ecosystem restoration technology using soil microorganisms and conditioners”

703 7 MEN

Project introduction

SURZENDRE(L. SR E RRRNOE ERARVERREE'EOMAE

Elucidation of the impact of climate change on desertification and dryland ecosystems, and the development of ecosystem restoration methods
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Due to extreme weathers such as heavy rains and extremely hot days, we have also come to directly feel the effects of
climate change. Also in drylands, people are experiencing extreme weathers such as heat waves, droughts, cold waves,
and heavy rains, and it is projected that the frequency of such extreme weathers will increase in the future. Due to their
low levels of precipitation, drylands are characterized not only by less plant productivity, but also by low species diversi-
ty. Additionally, as many of the drylands are in developing countries, unsustainable economic activities cause inappro-
priate land use such as overgrazing and overcultivation which accelerate desertification and weaken ecosystems. There
are concerns that desertification will progress further and ecosystems will become even more fragile in drylands as
climate change intensifies in the future. In this project, we will elucidate the impact of climate change on grassland
ecosystems in Mongolia as the main target area and develop restoration methods for fragile ecosystems. The Climate
Change Group uses climate data, field observation data, and satellite remote sensing data to elucidate the relationship
between past climate change, ecosystems, and wind erosion, and make future predictions of them based on future
projected climate data. The Ecosystem Impacts Group aims to elucidate the impacts of climate change on ecosystems
and livestock production, and to formulate adaptation measures for sustainable livestock production under climate
change. The Ecosystem Restoration Group develops technologies that contribute to the restoration of dryland ecosys-
tems and sustainable land use through the use of plants, soil organic matter, and soil microorganisms. Much of this
research is being conducted in the dryland field with local collaborative researchers, and we are working to solve the
problem of desertification, which is the biggest challenge in drylands in light of future climate change.

BERICKITDRECRIEERR

Warming experiment in a grassland

MR LB DIFAL A\ DY FI IS
(ElFLEMAEYEERL, GIFLEMEYEESD)
Examples of using microorganisms for greening of desertified land
(Left: without soil microbial inoculation, right: with soil microbial inoculation)
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Seeds Research Projects

%% ¢ %*ﬂ Eﬁ %7} D :/“I 7 I\ Agricultural and Rural Development Project

7OV MN)—5— 3B #T BR(EFEL)  Project Leader: Professor Koji INOSAKO (Faculty of Agriculture)

78317 MERL
1 . %%EE}&?}E‘@}L— 7 Agriculture Production Technology Group

FJI—7R A 8 IS (B3 ER)  Group Leader: Professor Satoshi YAMADA (Faculty of Agriculture)

2_ ﬁ,iwmﬁfﬁy Z 7—'L\7}l/— 7 Sustainable Irrigation System Group

FTI—TFEEK B HIZ(BZEE)  Group Leader : Professor Katsuyuki SHIMIZU (Faculty of Agriculture)

3. %*ﬂﬁ%ﬁ‘)b—j’ Rural Development Group

7\\”/ — 7E : f }\J.T_: ﬂ % ?5(?% ()% ?%K) Group Leader : Professor Kumi YASUNOBU (Faculty of Agriculture)

Project composition

7av 7 MEN
Rt ESCHAE LEOERNEN THENICETRT DIHDREERDEIK

Creation of agricultural foundation for enabling sustainable livelihoods of people living in developing countries, including drylands

Project introduction

B SAMR R RA ERAN, S A e S AT A REAKFERORFM{L. BN OS2 =74 DL IVF VY XETIL
EIRNESHARE LEORNBICEST ADEEA LICEY B0 TELTHEREDEEMER ERMOMR. RELERNEX
ZBFHNDERS R TLEZ ORI EREOMK, HLU BERME R BRI =T (HARCHOIHRIBBREOBRRZTVNE T, B
MICIE R BT 2 RERANEORENREEERNEREEELE T ZRBOMBERTHZ KEROWES Eikt. LROER 58
6PV TSI L BEMORBBEICER L. REMBEE S BT HRE TRy RN, Y — 5 E LREE RIS ERE
77RO AR EDBELERMEBELE T BEEEEXAZERRM THIFRORERS AT LAOBREZORBERFED
ST RO BERAATRILF — DREFA. BEAFBRORE Db FLRRETOEIZNERRMORRICIMOBAET. NS
DEEEERN. REERRNERBORREFOER LICORIFBIHICBEAORERE BEEERGCEN IS =7 OBFREERS
ML BEREREOOOBRBOBDFERELET. CNESOMRE. R EACHA R LEORS T RHAMRE LHITTVET.Z
NEOHBOAALDNEN THBOREENERSES COTOYVI N TRBPORAEFES LT HERRCIOEHET,

Environmentally friendly agricultural production technology, sustainable irrigation systems, extending of service life of agricultural irrigation
facilities, and resilience models of rural communities

In order to contribute to improving the lives of people living in rural areas of developing countries, including drylands, we are elucidating the socioeconomic conditions relating to the
development of productivity improvement technologies for agriculture, which is the main industry of these areas; development of sustainable irrigation systems and maintenance methods
that support agricultural production technologies; and the spread of agricultural technology and development of rural communities. Specifically, we are aiming to develop environmentally
friendly and sustainable agricultural production technologies. We are paying attention to the problems of drylands, which include the depletion and salinization of water resources; drying,
salinization, and alkalinization of soil; and the crop growth failure that occurs due to these problems. We will build agricultural production technologies to address these issues, such as
nutrient management cultivation technologies, soil temperature lowering sand bed cultivation technologies, sodic soil remediation technologies, and seawater-based aquaponics technol-
ogies. We will work on agricultural utilization of the abundant renewable energy resources of drylands, extension of the life span of agricultural irrigation facilities, and development of
low-cost irrigation technologies with various scales, in constructing sustainable irrigation systems and developing its maintenance and management methods which is a basic technology
that supports agricultural production. We will seek to connect these agricultural production technologies and basic agricultural technologies to the actual improvement of the quality of
livelihoods for the people by clarifying the relationship between individual farm management, agricultural production organizations, and rural communities by proposing improved organi-
zational approaches for the development of farm management. These studies are conducted in the field in developing countries, including drylands, where they will be conducted with
local collaborators. In this project, we will bring together the wisdom of agriculture and endeavor to solve problems so that the people in these regions can live rich and sustainable lives.

N

BEWTRERAKE UM BAGARKEIRTL  ERARKEOEEEDMTFAICE T SRR
BENOBE-BEEEIVATLDORR
Development of a combined aquaculture agriculture system

using saline groundwater and equipped with a stand-alone
solar power generation system

FAERIEIAV TV ETOERA VI 21— DT
Research and development on diagnostic methods for the  Interview with a farmer in Khon Kaen Province, northeastern
function of commercial open channels Thailand

j:ifiﬁ F?ﬁ % F£ Ej D :/“I 7 I\ Technology Development Project

7OV hU—%— FH B %% (TFE6) Project Leader: Professor Naonobu KATADA (Faculty of Engineering)

7AY 7 MERK
1 . 7k§ﬂ§\v* :/)( 4 |\ }iﬂﬁ'ﬁ‘)b— 7 Technology for Water Resources Management Group

7‘\)1/— 75 . *}%) | | % ﬁj ;ﬁ%{ﬁ (I?‘EB) Group Leader : Associate Professor Yuki KAJIKAWA (Faculty of Engineering)

Project composition

2. ﬁiﬁi%iﬁ%‘l‘fﬁu ° 5,5“7@',7)[/— 7 Technology for Cultivation-Environmental Instrumentation and Measurement Group

7“)[;— 75 . j(ﬁ ﬁ'ﬁﬁ‘,_’\ ?ﬁﬁ (I—P}"EB) Group Leader : Professor Koutoku OHMI (Faculty of Engineering)

3. COZ 7 U —%E ° I*}b:\i‘—{-'EE 7‘”/— 7 Technology for CO>-free Production of Materials and Energy Group

I —7R FH B #I% (T 2EE) Group Leader : Professor Naonobu KATADA (Faculty of Engineering)

p=DETAS
AEOYRTAFEV T ICEIRT 2R ZERDS

From drylands, technology that contributes to human sustainability

Project introduction

ATOY YN TIRIKER RIBRIE. CO7 U —EEDIFEFICRD . SERMB R 2 @A L
THURDFFIE IS DT EREZ R NEOR RN RERICEI Y 2EEXERZEBELET,

In this project, we will focus on the three fields of water resources, cultivation environment, and CO2-free
production. We will apply pioneering technologies to solve problems taking into account local conditions
and build an industrial foundation that contributes to the sustainable development of humankind.

1. KEBFEVRIA LT water resource management technology

KICBDZHEMEEFERTZIEEEEZEE L KB EROHKERETAETILER
EMHEF R BM RN ZNRET BDIERKEDZEETHEFE REICHSIBENDS R .
LT RIBAMDOREIL & B MDA EZB LU KER FRKOFAEREF EZRILEL 3HEHSDHEAE RN T 7 (I\—KF
FI FK KT EBHEREDRE RS A IBHTCEIHRIATLAERELUET, Optical fiber heads, which enable to measure the 3D

light environment in the greenhouse

With the objective of solving various problems related to water, we will create new management meth- SERVEUTETHET L — L
ods for water resources and polluted water. This will be done through initiatives such as the development
of a prediction model for destruction of water storage facilities consist of soil embankment and a stability
evaluation method for water storage facilities, seepage evaluation methods for contaminated water and
other fluids for ground materials, and the establishment of technologies that predict the deterioration of
structures due to seepage and the development of waterproof materials. We will also develop a new
system that can provide the appropriate start time for evacuation in case of destruction of the facilities.

* Prototype cubic photosensor head

Y

2. ﬁiﬁlﬁiﬁﬁﬁﬂﬂ i ;ﬁu%}iﬁﬁ Cultivation environment measurements and measurement technologies

S[REZBFICLIRBREMBICER TR TRERFOEWVMEYERRITORKZR =
BUKRBRBERET AL KT 7AN— T/ EMERET DIRTEENEANRT =
LRI EY ICE U B ZE/\V AR O RIB R, SBRRIBE B RIEY
ZaVRBEERFKLET,

Cultivation environment measurements and measurement technologies: We are developing cultivation
technologies to realize the cultivation with low environmental load for the hard-cultivation area due to . . ‘
the climate change. We will develop technologies such as light quality adjustment agricultural films, 3D BRFHAEIERL/LOSFRERAR

optical measurement system with optical fibers and nanotechnology, greenhouse lighting design technol- Prototype and schematic diagram of direct air electrolysis cell
ogies that are suitable for cultivation areas and crops, and cultivation manuals based on trial cultivation.

3. CO7V—¥B -TRIL¥—4E Technology for COz-free Production of Materials and Energy

COZEIBPI TR IRINF - LR RBELET 2o, BRFBKEIBR NIURZILKREMERD. VAL EREYEE
DEMERMFELET. BRFBKEIBRIZEEHMTRIRDKINST Y -V KREEET DI & DILRZILKREMERIGISEDE
FHSEE BE RS SO TFORMEHEET I e VU EO—VEREYEES/ (AT —EILEETRIESNZES U EO—I)L%
ENINEEDEICERY 5z REILET,

We will open ways for production of energy and chemicals without CO2 evolution by developing technologies for direct air electrolysis, catalytic hydrogenation of
carbonyl compounds, and bioconversion of glycerol. Direct air electrolysis enables the production of green hydrogen from atmospheric moisture in drylands;
catalytic hydrogenation of carbonyl compounds enables the production of chemical feedstocks for pharmaceuticals, agricultural chemicals, cosmetics, and poly-
mers from plant resources; and bioconversion of glycerol enables the production of high value-added substances from glycerol waste, which is a byproduct of
biodiesel production.
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Seeds Research Projects

E F%imﬁ{%@j D :/\\I 7 I\ Community and Global Health Project

7OV bJ—%— 1 21U #HZ BIX(EFEL) Project Leader: Professor Seiji KAGEYAMA (Faculty of Medicine)

703z MER Project composition

%1@'}’2@ t 1%@7‘“/— 7 Climate Change and Human Health Group

7 )— TR XS EZ #3IR(E @ﬁﬁf;ﬁiﬂﬁﬁ%ﬂﬁ%%) Group Leader: Associate Professor Shinji OTANI (International Platform for Dryland Research and Education)

DEXREDHEZRT AL FHEFDEE,

“Building preventive medicine for the society of the near future”

@%ﬁiﬂ'%ﬁ\}b— 7 Prevention of Infectious Diseases Group

TI—TR 1L FHZ HIZ(EFEEZE)  Group Leader: Professor Seiji KAGEYAMA (Faculty of Medicine)

REr Y 7REEAFZER R IA XAV IINIV T - IFUPHRERBREFERRY NT—IDEE,

“AIDS, influenza, and malaria control and establishing a pathogen information network to link Southeast Asian countries and Japan”

#E ° %Eﬁ}b— 7 Veterinary and Animal Sciences Group

MRZRMBICRIIEIREODABREDUEL LU HEN ROEE,

“Improvement of livestock rearing environments in drylands and establishment of di outbreak prevention measures”

703 ¥V MaR Project introduction

RN ESTRER LEICK TS E M RBOEZRFEDFERICDBET

Efforts to solve human and livestock health issues in developing countries including drylands

. ﬁﬂiﬁ‘éiﬂt{%ﬁéﬁ)b—j’ Climate Change and Human Health Group

S[UEEECIRIEEFREORRTZEZTIMLU. FHEZORMNSZONKEZITEIEZENELTVWET, FELPRB. sliE . BERE
BRERRIZIDBVWERZELRNREL. BEERPREAER EETHEICISATES Y ATLAOBEZERELTWET,
(F—T—R)FHERZ IREFR JRELED. BRBE RRBE
Our aim is to assess the health impacts of climate change and environmental pollution, and to formulate countermeasures from the perspective of preventive medicine. We are mainly targeting
groups with high health risks such as children, pregnant women, the elderly, and the poor, with the aim to construct a system that can be applied both in Japan and in developing countries.
(Keywords) preventive medicine, environmental pollution, climate change, vulnerable people, disease patterns

. BEREX S IU—7  Prevention of Infectious Diseases Group

TAVEAYRRY T 1 DEEE MU OHIRERERE EHIC BRRESRRAZFETL N ERERERRT —9ZBHELTVET &
EEHBE TEAF TERWRRRT — Y2 EIC EREBI L RIH RO TEDBME R 7 Y PR AT R F —LADBEREZEIELTWET,
(F—T—R)EET VT, BRPER R ERIE KR ARBEA
Together with local medical personnel outside of the metropolitan areas of the Philippines, Indonesia, and Thailand, we will analyze infectious diseases and pathogens, and visualize
data by superimposing them on maps. We are aiming to use dense data from outside of the metropolitan areas that cannot be obtained in the metropolitan areas of each country
as a basis for the construction of a Tottori Prefecture/Southeast Asian regional infectious disease countermeasures team that can discuss transnational countermeasures. (Keywords)
Southeast Asia, infectious disease countermeasures, infectious disease, pathogen, visualization

BE-ZBEIIN—F Veterinary and Animal Sciences Group

IFAETEEYINEBREDRZRIICEFPREDABREOREL SUHRNFEZR S EEZBNE L, INSRRIOREDRERRAE (TICRE
E) B SO RBRREHHOER L BDERRMZEET D H£IC RBAEEORERMFEZNRE. VILAZNRERE) DB EEAMBRETVET,
(F=T—=R)EV I TF AT BPIE. BRFAEFIE. T-ILR
We are aiming to improve the livestock rearing environment and prevent disease outbreaks in drylands in countries such as Ethiopia and Mongolia. To that end, we will investigate various diseases (main-
ly infectious diseases) of livestock in these drylands and provide information as a basis for infectious disease control; we will also improve inspection techniques used by local field investigators (e.g.,
pathological inspection, virological inspection) and foster the professional development of these local field investigators. (Keywords) Mongolia, Ethiopia, infectious disease, infectious disease control, virus

o P

ﬁ, iﬂﬁgi&:i‘mﬁﬂﬁj D :/“I 7 I\ Sustainable Regional Promotion Project

oy NN = N Project Leader: Professor Katsuhiko SHIMIZU
7OV N)—=%— 1 BK BE HF(MIEMERLSHERBEEE) (PIathorm for Community-based Research and Education)

709 Y MERE
1. E@‘Eiﬁﬁfﬁ7)b—7’ Dune Ecosystem Group

Project composition

I —FE K K HiE(BSER)  Group Leader: Professor Dai NAGAMATSU (Faculty of Agriculture)

MPEEBRERROFEREAIC KD EHHRNFIEANDZMNER,

“Academic contributions to sustainable utilization through the elucidation of the characteristics of sand dunes and coastal ecosystems”

N

*i‘%’ ° ﬁiﬁgﬁbﬁ}b— 7 Societal and Economic Fluctuation Group

I —7RIUT B8 IS (MIZ 3 ER)  Group Leader: Professor Hiroki YAMASHITA (Faculty of Regional Sciences)

MR IR MR D1 2 - 18 3F - SUER R P HURKREDOA XA SR 2 OEFIMEFERIC L S6EH)

“Elucidation of social, economic, and cultural characteristics of drylands and regional issues by using specialized knowledge and methods of the humanities and social sciences”

w

E%;E °E¥§?§7)b— 7 Promotion and Incubation of Regional Industry Group

TI—7FR BEK BE RS (S MEA ST E M)  Group Leader: Professor Katsuhiko SHIMIZU (Platform for Community-based Research and Education)

M/ R=2aVARBEBRBE 7O SLLMBORERR EREAARICEZIRIBOREILT S,

“Contributions to the revitalization of the Tottori region through innovative human resource development education programs and research on solving regional issues and utilizing resources”

70y I MEN

RZIRIPE EED SO FREEDED RIS E T, it Al aE it
B ZESHS L TOFRREICHUTCIZ BRF AXUASHFE
Wo e ZRBFOEMMICED77O0—-F U HENA VNI M eEH
HETeHDIAR—XZEERT S

From arid regions and developing countries to the Tottori region, where the birth rate is declining
and the population is aging, we will approach various issues in promoting sustainable regional
development with expertise from various disciplines including engineering, agriculture, and
humanities and social sciences, and accumulate research seeds to create the impacts on our society.

1. WEXERERYIL—T DuneEcosystem Group

EREZ R HERBORATHEIEMM EZERNRIC.HEOBEERBOLERERE

SUZOHEEER ABICLZHAOBERBEZY IO, EERMIFERTH DI LHORFHRHN
BANERICE T ZENBZMNEREHSLET,
Our focus is on the Tottori Sand Dunes, which is the origin of research at the International Platform for Dryland
Research and Education. To that end, we will promote the elucidation of sand dune dynamics, unique ecosystems,
their interactions, and the history of human use; we also aim to make multifaceted academic contributions to the
sustainable utilization of sand dunes, which are important regional resources.

2. & - FEZEJIV—7 Societal and Economic Fluctuation Group

HWEZ GER REZ AR HEZ R ZLRESEMBENENMEF EZEIL X

BRRMIFTHZEYTILDIEFN A—ARNZUT FAUAEREBEDHESFEZVORBNS,
IR DM = - BF - LD EPEC ORI, IR RERRNDOEMEDS UE T,
We aim to elucidate the characteristics and changes in the society, economy, and culture of drylands, and contribute
to solving regional issues by focusing on Mongolia, which is the main target area, while learning about advanced
cases in countries such as Australia and the United States. We will do so by utilizing a variety of area studies expertise
and methods from fields such as geography, law, economics, sociology, education, and statistics.

3. EEIRE-#2EXIEJIL—7 Promotion and Incubation of Regional Industry Group

EFESLVEREEDDOE A /N—2ay AMBERBETOV SLAORKEER. HIEBOR
BRRCERERICEY 2R OHE ERMRDEF L SERAZE U T IR DRI £ & Kk
REANDEBREOSLET,

We aim to contribute to regional revitalization and sustainable development based on collaboration between

Project introduction

SR EOEEBE S TIETRESAIY A
Coastal vegetation and soil respiration observa-
tion site in Tottori Sand Dunes

e -
& - BEEEY I —TAN\-LEBEVTERE
Field survey in Mongolia by Societal and Economic
Fluctuation Group members

AMBRTOY L BET 2EMLA

" i | = .-____;_-m_' = B " -
TaVEYBEMKICE T SERR MREBEOIBGEMDID. HER IFAETEICEIERBOERAE EVIEICETEREOERAE
METOY T AILGICESNERRF2MT 1=y b Poultry disease survey in Ethiopia Livestock disease survey in Mongolia
Diabetes countermeasures program in an Temporary diagnostic unit set up in a plaza in front of
impoverished area of the Philippines a hospital due to a rapid increase in measles patients

industry, academia, government, and international organizations. We will do so through the development and (YaETZVYIRIKRE)
expansion of innovative educational programs for human resource development, promotion of research on Intervilnternational base for expanding our human
solving local problems and resource utilization, and the acquisition and utilization of research results. resource development program (Jomo Kenyatta

University of Agriculture and Technology, Kenya)
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Innovation Research Project

4//\“— :/ 3 ‘/EIJ 'I:Hﬁﬁg.ﬂjn :/\\I 7 I\ Innovation Research Project

7OV h)—%5— I 7 BN (FIEHIFFR > 5 —) Project Leader: Professor Mitsuru TSUBO (Arid Land Research Center)

RBRMICHITBMARROUEREKICE T A/ R—2a v ZEIHTS

Creating innovations for social implementation of research results in drylands

70aY =7 MER-IBNY

1.

ﬁ, ubﬁjﬁﬁfxii&’”éiﬂ 7}[/— 7 Sustainable Land Management Group

Project composition and introduction

TI—TE: Nigussie Ha regeweyn AYEHU 3% (158l & # - DXEBFY)  Group Leader: Professor Nigussie Haregeweyn Ayehu (Innovation and DX Unit)

N

IFAECTOEFIIIIILERBIE.BRICLZLHLESBEZEHNELVE
NOEEICHERZSZ BHROBRY N AKRY hD—D T B HAaER L HE
B((SLM)ZIL—Zld. TET Y RICED < AR SLMEI (IEBR. £ Y21,
ERH)EF TO—F 2L EREBBIEEZENE L TVWE T EIRTHHEE
BRI T Z2IPDREFBREEME /I —TOMABRREEICHENRFE%E
BEU.EAXDERPHEBAEDOLHICE WTSLMZIRIEL £ 9. REMIE L 7
NK=hrF—=2y 7HEEZFAL T HRLRL SEELTFMETCOLTOLRICE
RESVEHBRAT VRIS —DBRRBERMI TS Ic. FENRARZ (T
WET SIS HENBRBEEN A R4V EERBREUET,

The Upper Blue Nile Basin in Ethiopia is one of the global hotspots where land degradation
through erosion and climate change are impacting impoverished rural livelihoods. The
Sustainable Land Management (SLM) Group is aiming to widely disseminate evidence-based
and integrated SLM techniques (physical, biological, and agronomic) and approaches. We will
use the research results of the IPDRE Soil Erosion Research Group during the Third Medi-
um-term Objectives Period as a basis for selecting an integrated method and validating SLM
on individual farms and community lands. We will use a recently signed partnership agree-
ment to conduct interdisciplinary research to ensure that the entire process, from research
planning to post-assessment, reflects the views of various stakeholders including farmers.
Furthermore, we will develop and propose an integrated watershed management guideline.

BN EKROF T EARBRICE FZ T IFEEEHISTED
WRICEZE

Impact of soil erosion on channel sedimentation in Chemoga
River of the Upper Blue Nile River (UBNR) basin

Z I‘ I/ Zﬂﬁ‘_f'l‘i{’ﬁ%ﬁlj II:EI 7} l/—' 7 Creation of Stress Tolerant Crops Group

T —TFE A Wt #IF (B EE)  Group Leader: Professor Kinya AKASHI (Faculty of Agriculture)

AL AMEEPRIEI N —FE ILF LY MY Y TEORBOBE LR
BEYIC.CRPSRZFICN T 2MEZNE L ZRBICES T AL DOREREIE
I3 EZRAELMREZLTVWET  CORBRERDLO I BEEEZE. 2 F4EY
FUEDEERZ EYEFE EYREFZONE zRES T HROEYETEROR
REEVBEORR HENBMEERE BERYT / LARER DEBTERINEDR
FEASLAMEICEST 2HRECTF PIEENOREEITVE T INICL D FY
DERMEZILAL FTHERZAL L H L WMEAEYSEZ BV T MIHEEY DR H 2 N
BESEXI KT 7 VAPTIT7 OMAE L RVWHEMEGH 2 HEEL GETE
ROBRER- TP AT I —T THES NIEYPRITOFEEZ. RREOZEI N L
AEBIKEVWTITW RAREOHAEZBE LIS 5IC. REOIMEE L BVHER
MEAFHZBEL AT EYPRMOERICEH ERBICESTALADENTR
BEBKACEVWTORRNICEETT 2LODERZBELET,

The Creating Stress Tolerant Crops Group is conducting research to contribute to the nutrition for
people living in drylands by breeding traits of tolerance to dry conditions and high temperatures to
important plants such as wheat, millet, and cowpeas. To achieve this goal, we will bring together
wisdom from the fields of genetics, molecular biology, plant physiology, biochemistry, and plant
pathology to explore global plant genetic resources, understand various traits, develop efficient
hybrid production methods, simple genome editing methods, and identify novel genes and com-
pounds involved in stress tolerance.

This will expand the diversity of crops, create novel mutations, and accelerate the development of
stress tolerant crops using new compounds as selection markers. Additionally, we will build a
strong joint research system with researchers in Africa and Asia to explore and evaluate genetic
resources. The crops and technologies developed by our group will be assessed by tests conducted
under actual stresses in dry land fields with the aim of developing practical crop varieties. Further-
more, we will establish strong joint research systems with local researchers, spread novel crops and
technologies, and build a foundation for people living in drylands so that they can live rich and
sustainable lives even in this era of climate crisis.

=8 VREMFREEO D LTES

Wheat field at Agricultural Research Corporation in Sudan

3.

:F ‘i‘j U X 7 %iﬂ 7\”/—' 7 Drought Risk Management Group

I —TE T 7 IS (1@t > 4 —) Group Leader: Professor Mitsuru TSUBO (Arid Land Research Center)

o

FTEOURIEBIIN-TR SH2EENSHREERBUICRRIEITIR
F7UDOERLLEBEUVARET > TVWET CORAYRT TY L ZEHFR-1E
METILYZaL—ravIcLBNEFAES LI RELEBKEH BES. &
RELEDEMIFICHT ZBERERBRLE T TREDOVRIICEEINZ T IUN
EETRE EYNEDEREFNAE K BRNITIEDICKLT B /o o ICFHHlA
BEIRBBIKROSNTVWET AL —TTHEAEL TWIERIEIAY
RFP TV 77 )VAEEICERTZZEICED BETFEDY X OBRIERRF
ENFT R HENDBEBRAEE LT BETIEOREBORBUICET 21BR
ERBTBEHIC. T TYAMNBUBEFEFETCT . VIV AL ZBLT
BETEOBERZRMI B &IC LD ERZEE L. TSMEIEEN HETT
EHENBFENET,

The Drought Risk Management Group is conducting research to commercialize a farmer
support smartphone app that began development in 2020. This smartphone app provides
cropping information such as the optimal sowing time, seeding amount, and fertilization
amount based on seasonal forecasts and yield predictions from a crop simulation model.
Various African countries that are exposed to drought risk have large annual fluctuations in
crop yields and require detailed agrometeorological information for farmers to cope with
drought. We expect that the risk of agricultural drought will be reduced by disseminating this
smartphone app to farmers in African countries. Furthermore, to disseminate information to
society, a website will be created to publicize information on the outlook of the impact of
agricultural droughts. We expect that by providing agricultural drought information through
the website, it will be possible to grasp the crop situation and judge whether market prices are
appropriate.

FIEOEEEZ I A7 7VAONIEOIVES
Maize field affected by drought in South Africa

DX*&?’ﬁ ic J: % iﬁ%;@%ﬁ JL— 7 Digital Technologies for Combating Salinization Group

I —TE EE BT HIZ (IS tz >4 —) Group Leader: Professor Haruyuki FUJIMAKI (Arid Land Researchi Center)

ERICHSIERERICH L EBRN. RRORULOTAELZFAOD T A K S A
VIERDZENEREE LT LBROESEEYI2L—YaVYETI
WASH_2DZ W TRBRIRIEAKEZRET 2FEZRTU. ZONREZES
FERICEDBRILET F 65— DDHBRE LT LBERDMES Y —&
RaspberryPizero,Arduino,M5Stack7s & DEffE 1> hAO—ZZAWT X
BICAEREEOEUZ2RAEREICEL AR T—EKEDY —FV I %H
BICTSAEORAELVL. ZOMNRBRIAL I FH4FEREZBRBMAREY
Y —ROERBEBGS CICT ZIVEREA / RX—Y 3 vty %—(IICAS) DEER
B CHRRIAEREZT > TVWE I SBROEEMAKBEORRES S L <IN
Oy MBRTOTEVA ML —Y 3 VEREREEREIZ10a12E) tWRE K
B.AEERR BEABEMREZBW T -V Y3y 72E BT 2FETT .

We are developing a salinity control method for irrigation-induced salt accumulation that
replaces the FAO guidelines, which have unclear theoretical and experimental grounds, by
proposing a method that uses the salt transport simulation model WASH_2D in soil in order to
determine the optimum desalination water volume. The effectiveness of the new method will
be verified by field experiments. As another improvement measure, we are using soil moisture
and salinity sensors and low-cost controllers such as Raspberry Pizero, Arduino, and M5Stack
to develop a method for automatically conducting leaching with an amount of water upon
reaching a critical salt concentration that has a large impact on yield. The effectiveness of the
method will also be verified. In FY2022, we are conducting effect verification experiments in
the experimental field at the Arid Land Research Center and in the experimental field at the
International Innovation Center for Aral Sea Basin. In the future, we are planning to conduct
demonstration experiments at experimental fields of other collaborating research institutions
or pilot farmers (each cultivation area is about 1000 m2, as well as to hold workshops inviting
improvement extension workers, advanced farmers, and researchers at agricultural experi-
mental stations.

IICAS TEEFRDIVZAWARIERER
Validation experiment using sesame at the International Innova-
tion Center for Aral Sea Basin
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Convergence-of-Knowledge Research Project
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Convergence-of-Knowledge Research Project
Project Leader: Professor Mitsuru TSUBO (Arid Land Research Center)
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Project composition

1. Establishing extreme environmental physiology to prevent climate change-related mortality and
implementing it in society

T — TR MK B ERIR (THEER)

703z MaER
H R CRFRE LEICE TR RRERRICH T HEEMZEIEHT S

Group Leader: Professor Takeshi HIYAMA (Faculty of Medicine)

2. Development of real-time measurement and feedback system for plant cultivation utilizing minimally
invasive monitoring techniques to analyze plant components

1. [IEEEICEBIETZHIBREBZDEIIEHIREK

Group Leader: Associate Professor Tadao MATSUNAGA (Faculty of Engineering)

Project introduction

Bringing together knowledge for resolving social issues in arid regions and developing countries

SBLTHICL D DMBBETEHTELNARCLERL. &
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1. Establishing Extreme Environmental Physiology to Prevent Climate Change-Related Mortality and Implementing it in Society

HROZHIBICEWTHEYORBENEZMN LT DHIC (a]ﬁgj\ﬁmg&ﬂ-
F HIRICIS U REERET 2D DEDORERB Y
ZILOEFEE P BRIRE®LY 7ILY A ARBERREDRE
HICKZ2BHROBMERIEORE G E EFMWHITEMOE
EARDOENTWET AWK TREIZHARTIE - LER
BRET/NA RZETEEICHLA L. EYDBEEEY 7
WA LSRN EZF Y VI VAT LAEZBRELE T B
FICIE B RAREORM CERE L EFEMIVERREMAE
F200umO et EZEHPARA U EBETEYOERRS =
U E TR U ICRIERD D STEDEROBERIBIZEE &
NTWEEE. BEBEE. 7 X /LEY. BBAERDOEA
HEEELQREEZHAVL. EENRETT YUV UBRERR
RUTWFETY, AR

2. (BREEYRAE=Y > VSN

N

Average temperatures are rising rapidly throughout the world with
climate change, and as concomitant aridification spreads, increasing
numbers of mostly elderly people are dying in developing countries
due to high temperatures and increased humidity. Countering this
trend is a pressing issue. In Japan too, per capita incidence of heatstroke
requiring hospitalization is higher in Tottori Prefecture than in any other
part of Japan, and urgent countermeasures are required. For this proj-
ect, we will bring together specialists in the physiology of dehydration
and their counterparts in the research and practice of community medi-
cine to pursue the following objectives: (1) Establish “extreme environ-
mental physiology” as a discipline for researching human physiological
responses to extreme conditions caused by environmental degradation
(Objective 1. Academic knowledge); (2) Investigate local circumstances
and background in locations where heatstroke occurs, and establish Common challenges for humanity
effective countermeasures (Objective 2. Practical knowledge); (3) Con-

sider methodologies for involving local communities in implementing Fig. 1 Project overview

countermeasures, and apply them to local communities in developing

countries (Objective 3. Social implementation based on integrated

knowledge).

Development of real-time measurement and feedback system for plant cultivation utilizing minimally invasive monitoring
techniques to analyze plant components

Improving the efficiency of crop cultivation in different regions of the
world requires innovative cultivation techniques such as shortening
breeding cycles to provide cultivars suited to particular regions or
boosting cultivation efficiency through real-time optimization of culti-
vation environments. For this project, we will apply medical engineer-
ing technology for minimally invasive diagnostic devices to develop a
minimally invasive, real-time monitoring system for plant components.
Specifically, we will use proprietary technology to make nonplanar
microchannel-equipped microneedles with a diameter of 200 um that
we will insert into plants to enable the minimally invasive in-vivo collec-
tion of plant fluids. We will analyze the collected plant fluids to measure
concentrations of sugar, organic acids, amino compounds, and nitrate
that are used as crop management indicators, and use our findings to
propose indicators to quantitatively manage plant growth.

Growth process

Fig. 2 Minimally invasive system for monitoring plant components
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Global Learning and Engagement Unit
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The Global Learning and Engagement Unit is in charge of fostering global leaders and innovators, developing global education programs, and support-
ing the development of young researchers.Specifically, the unit mainly implements the following practical overseas programs for students.

. fﬁﬂ%ﬁ;’ﬁ% Overseas Practical Exercises

N

BECFALLRMOEMEZRGICETERRL. ZOBRDOLHICITONTVWS 7OV Y7 NORAEA BN ER MEREE . Hith
AYzI MCEDBAREKMELSORFELVEREAREOBRZEBEL CHRBIZ2EZENET 2,
The purpose of this program is for students to experience in the field the various dryland problems that they have learned about in lectures, and learn about the mechanisms,

technical elements, and problems of the projects being undertaken to solve them through explanations from researchers and engineers involved in local projects and discus-
sions with farmers and residents.

EREZ IR EEMT Y —(EQYI)  ICARDA (Morocco)

I—R— 5y F?g&‘ﬂﬁiﬁjn 7\5A Poland Visiting Program

w

RTOTZTLTRTILY ¥ TREZEYZFHTHHBES N TWD TEBMIARK 7OV 5 LAEZKETEMSEHHE. - I\ / FHROEE
B EEREMCPREFEZNRIC, TENZEYERZEARRY —CXAZ0OAEN S BERRBEZNENICEHET 28N ZFICDT
5L ZBNET B,

This program is an English-language program of "Habitat Research" program held at the Department of Biology, University of Warsaw, Poland. The purpose of this program is
for students to acquire the ability to scientifically evaluate the natural environment from the aspects of soil science, plant ecology, and ecosystem services in wetlands, oak
forests, alder forests, coniferous forests, semi-natural grasslands, and agricultural lands.

IV vTRFE(R—F>K)  The University of Warsaw (Poland)

BOXZAVY—F>aFI-bL—=27 7O S L(TU-ITP)

Tottori University International Training Program (TU-ITP)

BRARZEMARCHEET 2B LIHARERZEZHRIC.AF- BEL . BAN- T BB T —/LFUY—FELTHERNT17 A
D HARIRE = Ko

This program is open to all master’s degree students enrolled in all of graduate school, and offers from the public, selected, and dispatched to overseas partner organizations
as field researchers for a period of up to 11 months.

EREERERR LYY —(PZTEREE)  ICBA (UAE)

J0-NIVEE
FEFEERFT

Global Learning and
Engagement Unit

Rran IR

Specially Appointed Associate Professor

Ayele Almaw
FENTA

JO0-NIVEsE
FAFEARFT

Global Learning and
Engagement Unit

Rran IR

Specially Appointed Associate Professor

Nasrein Mohamed
Kamal OMER
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Fig.1 Original (10 km resolution) and downscaled (1 km resolu-
tion) IMERG mean annual rainfall (2016-2021) and
rainfall profile along the transect line A-B (Lake Tana
basin, Ethiopia).
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Fig. 1 Full grain filling in the stay-green drought tolerant (B35)
compared to drought-sensitive (Tabat) under drought stress.

W Field of specialization

[Remote Sensing Hydrology Subdivision]
Integrating field investigations and remote sensing
observations to better understand hydrological and
soil erosion processes and their controlling factors.

M Research Activities

(1) Improving satellite-based global rainfall erosivity
estimates through merging with gauge data

(2) A downscaling-merging scheme of multi-source
rainfall datasets to improve streamflow prediction
in data-sparse regions

(3) Mapping geographic distribution of Prunus lede-
bouriana in Tarbagatay National Park (Kazakhstan)
from very high resolution imagery

LY

®2. HH 725> 5)LINAY A ELAEDPrunus ledebouriana
(F—EVR)

Fig. 2 Prunus ledebouriana (Almond) in Tarbagatay National
Park (Kazakhstan).

B Field of specialization

[Molecular breeding]
B Research Activities

(1) Characterizing, exploring, and developing germplasm
with high resilience to drought and heat stresses.

(2) Developing new cheap and fast selection tools to
aid in identifying resilient germplasm.

(3) Studies on molecular mechanisms underlying
drought stress tolerance.

2. FEDANLATTORTAV ) —VBILFBART
(IRKRH)) ERiEH Tabat (FRALA) DB,

Fig.2 Stay-green introgression lines (red arrow) compared to their
recurrent parent Tabat (red cycle) under drought stress.
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Innovation and DX Unit
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The Innovation and DX Unit is responsible for promoting digital transformation (DX) across all activities of IPDRE, including the development and shared
use of the "Tottori Hamasaka Digital Research Park." The unit also fosters online partnerships with companies, international institutions, and local commu-

nities, creating an environment where research outcomes can be effectively implemented in society.

1. BN DB E D/I—hF—2y FICE D BREIEE

Co-creation Collaboration Based on Partnerships with Domestic and Overseas Institutions

- REGE L OEBMEBICLZERHADSE LT RBHERMR .1/ N—2 3 VAR -BRtzBET.

* Facilitating large-scale joint research, serving as a platform for industry-academia collaboration between private companies and organizations. The goal is to

drive innovation and commercialize new products.

2. LS EDERTIVIVIY—FIN—Y OEfiE- HREFIA

Development and Joint Use of the Tottori Hamasaka Digital Research Park

- HEAA HEARL SR EEAE Y Y — I RICBH U BRICEWTRZBOIRBEZBIR T 2 XRETFEZ THDTU-eFARM%E

NTELN=F v LRUOEBRORSZEDHBIHARTZY T A —LDFEE

* Enhancing a research platform that integrates virtual and physical sites with the TU-eFARM, a Japan-based experimental electronic field replicating dryland
environment, serving as a hub at the Arid Land Research Center, a Joint Usage / Research Center

- TU-eFARM & BRI Z S BERTHEI1 >V 7 5 DR
* Developing infrastructure to connect TU-eFARM with domestic research institutes via high-speed communication networks
- BN ORRMWIRGICRET 7 —LZRE

* Establishing implementation farms at dryland sites overseas
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Innovation and DX Unit
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Fig.1 A conceptual representation soil-microbes-plant interaction in
influencing runoff and soil erosion in a plot with microbes (a) and
without microbes (b). The plot with microbes can have well developed
soil such as high organic matter content which in turn enhances water
infiltration, nutrient and water availability to plants resulting in
well-developed root system and vigorous vegetative growth
compared to the plot without microbes. Plants on their return could
release organic compounds, such as sugars and amino acids which
serve as a food source for many soil microbes, promoting their growth
and activity. The resulting effect of the interaction is reduced erosion.

HField of specialization

[Sustainable land management]
M Research Activities

(1) Elucidation of soil-plant-microbes’ interactions for incor-
porating microbial factors into soil erosion models

(2) Co-creation of sustainable land management (SLM)
technologies and approaches

(3) Development transdisciplinary research framework
to narrow the science-policy-development linkage
gaps in SLM

& /

M2, TEEEWNRICHIDRF BEE - BROELE. 7 OOHR
FH7AY I MNIA2)L (L ) ZBEENICTS>ZE
T RERBVRETHDEEE () 2&DEIC(R) T3
EMTES,

Fig.2 Linkage among science, policy, and development in tackling soil
erosion, where the current weak linkage (Left) can be narrowed
(Right) through transdisciplinary research that involves seven
phases of research/development project cycle (Upper-middle).
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Innovation and DX Unit
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Fig. 1 Human and livestock research in Mongolia in winter
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Fig. 1 A lecture viewing system with Virtual Reality technology

HField of specialization
[Social Medicine]
B Research Activities

(1) Health impact assessment of climate change.
(2) Prevention of heatstroke in older adults
(3) Human implications of the polar environment

M2 BEAEAFYBENREKTATILICEFE 71—
RT—2

Fig. 2 Fieldwork at Tottori UniversityOverseas Practical Educa-
tion Program in Mexico

HField of specialization

[Computer Science]

B Research Activities

(1) Educational support using human-computer interac-
tion technology

(2) Supporting conceptual understanding using infor-
mation visualisation technology

K2 BF7INTIXLFBEEY AT LOBEEG

Fig. 2 A screenshot of a learning support system for quantum
algorithm
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Innovation and DX Unit
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HField of specialization

i RE L - DXERFT

Innovation and DX Unit

[Diffusion of innovations]

Dissemination approaches based on farmers' volun-
tary adoption of sustainable agricultural technologies
in developing countries

Rran IR

Specially Appointed Associate Professor

Z 88 4L &

Takeshi ABE

HResearch Activities

(1) Measuring the effect of farmers' adoption of agricul-
tural practices through simplified information access

(2) Elucidating the mechanism of behavioral change
using the Theory of Planned Behavior

(3) Identifying key Interventions and psychological
pathways influencing farmers' decision-making

v apatman
o

X2 ESMFHI 5RMOBEERBRICKIFELITVT LML

K1, IFAET - FLNFGMNCEFBRRI I —TD11 V%
Ea— PEEEHER (RCT)#ER (n=302, TF A7)

Fig. 1 data survey through the interview with a farmers group, Fig. 2 result of a randomized controlled trial (RCT) on the effect
Amhara Region, Ethiopia of a simplified booklet on the voluntary adoption of 15
\ technologies (n=302, Ethiopia)

JORTPiRAYVRAY MEIE cross-APPOINTMENT

HRHBEAFICEVWTEDEEERZEEZA L HRNY TLRNILOWEEE TH 2 ERGIRMEENE > 4 —(ICARDA) &
JORTFRAVIAY MBEEREL. AEEICEVWTRE CHEE T OWEEIC. UEBICEVWTHEMEREETFHICKELT
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IPDRE has entered into a Cross-appointment Agreement with the International Center for Agricultural Research in the Dry Areas (“ICARDA”), a prestigious

international research institute with which Tottori University has a long history of collaboration, to invite its researchers to conduct research and educa-
tional activities here at IPDRE.

EREZ IR EEAE  International Platform for Dryland Research and Education (IPDRE)
Specially Appointed Professor

Vinay NANGIA

[%Fﬁﬁﬁ] %¥7k§iﬁx"!§ig Agricultural Water Management

KER T EYR BETIZEHMBEERRIZOELSE LV KERRZOELS 2 IEE.

2005 FICEBKEEMRA(IWMDICTRARIVARELLTF v U T7E XY — MU BER
ERZRMEEMT LY Y —(ICARDA) DL -K-BEF—L-ARF—LY —F—ZHHRRH
S5 KEDTF Y AAGMKREZDIFEHHEMZREL TVWERT,
Dr. Vinay Nangia is a Research Team Leader - Soil, Water, and Agronomy at ICARDA, and an adjunct faculty at
the Texas A&M University (USA). He received his Ph.D. in Water Resources Science and two M.S. degrees - one
in Biosystems & Agricultural Engineering and another in Geographic Information Science - all from the Univer-
sity of Minnesota (USA) and started his career as a post-doctoral fellow at the International Water Manage-
ment Institute (IWMI) in 2005.
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Education
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Training of Undergraduate, Graduate,
International, and Research Students

The core of Dryland Science of the Graduate School of Sustainability
Science and of the United Graduate School of Agriculture Science,
trains graduate students so that, after graduation, they can contribute
to tackle environmental and poverty problems through afforestation,
desertification control and agricultural production. ALRC also accepts
research students, postdoctoral researchers and visiting scientists.
Students and academic research staff members work together to find
solutions to the dryland issues through overseas field surveys and
many other opportunities to interact with international students and

researchers who study at our center.

FAH (4] (202454 B1R7E)
Number of Students (As of April 2024)

BLREFE

Doctoral Course Students 16 (13)
ﬁijfj%ii Students °®
iﬁzliifduate Students °©
Ez:vj‘arich Students °0©
A&t Total 25 (18)

() NIFFEEEHK ( ):the number of international students

FERDSEEET—E Uiz R RS

BLaTHRE (FREESAERZHRR) 8 LU0BLR
B (EEGERZPMER) I ERGZRMRIAER ZRE L. P4
—BLt-ELto-—BHEZERBLTWVET,

Consistent educational system of dryland science
from undergraduate to doctoral course

The course “Global Dryland Science” was established for Master’s
course (Graduate School of Sustainability Science) and Doctoral course
(United Graduate School of Agricultural Sciences). This course offers a
consistent educational system through undergraduate, master’s and

doctoral courses.

Boctorslcourcels el )

(GisbalDryardlsteres Mgtoitheworld)

AR A
(R R = 2)
U

\Undergraduate;student:
(210Dalr

=FER RRESAENTERN BRI

Faculty of Graduate School of  United Graduate School of
Agriculture Sustainability Science = Agricultual Sciences
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The Agricultural College of Tottori, which was the
predecessor of the current Faculty of Agriculture at Tottori
University, established the Koyama Sand Dune Research
Experimental Station and started conducting research on
planting trees to control drifting sand.

Simultaneously with the establishment of Tottori University,
research on agricultural development in sand dune areas
began at the old army base in the Hamasaka Sand Dune area.

The Hamasaka Sand Dune Experiment Station was founded.
Research at the station was funded by the Ministry of
Education.

The title to 115.5 ha of land at the Hamasaka Sand Dune
Experiment Station was transferred from the Ministry of
Finance to Tottori University.

The Ministry of Education (Order No. 7) approved the creation
of the Sand Dune Research Institute by the Faculty of
Agriculture, Tottori University. The Division of Agronomy was
established.

Construction of the main building of the Sand Dune Research
Institute was completed.

The Division of Agricultural Chemistry was created, increasing
the number of divisions to two.

The Division of Agronomy and the Division of Agricultural
Chemistry were renamed the Division of Plant Production
and the Division of Meteorological Environment, respectively.

The Division of Hydrology and Irrigation was created,
increasing the number of divisions to three.

The faculty members of the Institute formally began to
supervise senior graduate students from the Faculty of
Agriculture in their research and in writing their theses.

A fourth division, the Division of Arid Land Agro-ecology, was
created.

Postgraduate programs (Master's of Agriculture and Master's
of Agricultural Engineering) began in all four Divisions.

Cooperative research with other universities began.
Construction of the Arid-tron Control and Experiment
Building was completed.

The Division of Arid Land Agro-science, consisting of visiting
scholars, was created. The total number of divisions thus
grew to five.

The Office of Arid Land Agricultural Information Analysis was
created.

The Institute became a member of the Tottori Allied
University Graduate School System, and began offering
doctoral programs in Plant Production and Plant Ecology.

The Institute was reorganized and renamed the Arid Land
Research Center, Tottori University. The Center became a
national joint-use research facility.

The center was designated a center of excellence by the
Center of Excellence Program of the Ministry of Education.

Construction of the arid land dome and associated facilities
was completed.

1999:

2000:

2001 :

2002:

2007 :

2008 :

2009:

2010:

2011:

2012:

2015:

2016:

2017 :

2018:

2022:

2024:

The Division of Comprehensive Measures to Combat
Desertification was created.

Construction of the international joint-research building was
completed.

The cooperative relationship between ALRC and the Research
Institute for Humanity and Nature began.

The Center created the Japan Society for the Promotion of
Science Core University Program with the Institute of Soil and
Water Conservation, Chinese Academy of Sciences, in China.

ALRC was adopted as a center of excellence for dryland studies
by the 21st Century Center of Excellence Program of the Ministry
of Education, Culture, Sports, Science and Technology.

The Center was adopted as a Global Center of Excellence for
dryland science by the Global Center of Excellence Program of the
Ministry of Education, Culture, Sports, Science and Technology.
The Division of Arid Land Environment and the Division of
Comprehensive Measures to Combat Desertification were
renamed the Division of Climatology and Water Resources and the
Division of Socioeconomics, respectively.

The Division of Health and Medicine was created.

The Center was adopted the Japan Society for the Promotion of
Science International Training Program.

Construction of Growth Chamber Experimental Building 2 was
completed.

The Center was designated a Joint Usage/Research Center.

The Center was adopted the Japan Society for the Promotion of
Science Institutional Program for Young Researcher Overseas Visits.
International Arid Laboratory Building was completed.

Five-year project “Assessment and Control of Dust Emission in
Degraded Drylands of East Asia” was adopted in the fiscal year 2011.
Training facility (Guest House) was newly built.

Tenure - Track system was adopted by ALRC.

International Platform for Dryland Research and Education was
established.

Four - year project "Project Marginal Region Agriculture" was
adopted.

3 divisions(Integrated Desertification Control, Environmental
Conservation, Agricultural Production) was reorganized.

Joint Usage / Research Center was re-designated(2016-2021).
SATREPS"Development of Next-Generation Sustainable Land
Management (SLM) Framework to Combat Desertification" was
adopted.

Impacts of Climate Change (ICC) on Drylands: Assessment and
Adaptation was adopted (Enhanced program of Joint Usage /
Research center ). The department of Dryland Science, Graduate
School of Sustainability Science was established.

SATREPS"Development of Climate Change Resilient Innovative
Technologies for Sustainable Wheat Production in the Dry and Heat
Prone Agro-ecologies of Sudan and Sub-Saharan Africa" was
adopted.

Joint Usage/Research Center was re-designated (2022-2027)

The International Platform for Dryland Research and
Education and the Arid Land Research Center were unified
and restructured.
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