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Evaluation of applicability of horse manure compost for development of sustainable agriculture in
Fukushima coastal area

Analysis of microbial microbiota and chemical components of horse manure compost

PEAS EF- 1 P AT
Junko NISHIMURA!  Wakako IKEDA-OHTSUBO?*

EE EHETRER R IR A5 B OBBAEICB W T, MUIBRER A AN UT-EWEH OBl FE 11 HRER
DOEREERE L 2> TV 5D, RIFETIE, BERANORHATRE/REEAEITIEH CE 2HEEM & LT
AR T CEICHIE A <> NAHIZEE IN TV D 5HEBEROBEOFIAMMEICER L, XUF A7
—VOHEIALRER 21T > 72, 4 EEOHEL 30°C, W1V LM 1~2101) ick-TY >, EF, B V%
DIENE S DHRAEE L, C/N Hob i EAHENE O FARRY 22 50l (27.4) ICBIEE L7 2 E B B e 7
72, 16S rRNA /a1 DA — 7 o A2 K D HERR LRI O B #EfRT CTIE, HEEEM & L TEA L
BEEICTIEBHER THD EEZ LN A IREBKIEME OREEERN SHE CHRSNTZDITH L,
B OHEREIZ XIS, APt S U <IZ@MEae RS, HEVE R L, BRRFAE F CHWWY iR %
179 BB FE CAFR T DR A A T 2 ME SMESBHITHR I S, Banik CHEEBENE L Z1L
TLHOH -T2, FT, HIROREKEL DR IEROCHEEMHEEDBIECH 722 LD, BlBHAERE kK
DIBFIL T R T X EOFBPEMMI T, B A= BB OSBRI < B 22 AR %
BETDMAEREM & L CRIAMREWEEX DR, ARG LR REZ S &1, B OH L
FRpt rTRE 72 A E M ORI 10T CEAMZRBLE D R2MREEZ H, fLamFEE2ZE LR
LABLMBEL CTITH) TETH D,

X—U— N HE L, 5HEBSE (V~), BIEAEIE, BN, EWEM, Fivirlne/e B3

Abstract: Development of locally-available microbial materials is a high-priority issue for future food production
in sustainable agricultural management. In this study, we focused on the horticultural value of horse manure from
retired racehorses reared at a local stable in Minami-soma City as a potential composting material applicable for
sustainable agriculture in Fukushima Prefecture and performed a bench-top composting experiment. The
maturation of the resulting compost was confirmed by the increase of nutritive elements including P, N and K as
well as the final C/N ratio of 27.4, which is in the range of the ideal values of mature composts. Microbial
composition before and after composting was investigated by 16S rRNA gene sequencing, which showed that the
starting material (horse manure) was dominated by bacterial groups affiliated with obligate anaerobic bacterial
taxa from equine cecal microbiota , while the mature compost was dominated by bacterial groups of many aerobic
or facultative anaerobic taxa, which were likely to be involved in aerobic degradation of organic substrates during
the ripening process, indicating that the microbial composition changed significantly during the ripening period.
In addition, the germination rate and oxygen consumption after ripening met the generally approved standard,
which emphasized that horse manure from retired racehorses can serve as a good microbial material for producing
high-quality composts in a space- and time-efficient way compared to other livestock manures. By reference to
these results, we plan to build a local platform to produce horse manure composts with scientifically proven values
toward the practical implementation.

Key words: Composting, Retired racehorses (Equine), Horse manure composting, Microbiota, Microbial
decomposition, Sustainable agriculture.
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BIE, HIER EONIE 77 BATH 5723, £ 30 41D 2050 121 98 BN D LHEE SN TERY,
N DN & B AR, & OIS MERIBIRALIC KL 2 BREEMAIC L v, NEEFR OGN ZELE-> T
% (BAREHR R OKE 2021) . AJEOBEIZ 29 DETFIZHDN D NIE 2O 10 FI2hno> T
W5 ES o TS TlidZewy, 2015 4FICFEEY I v b T TR rTRERBIR D729 D 2030 7 ¥V = > & |
B S, 2030 4F % T HEEZER D 72 D12 A AR B REMAIZELY LA TV D (S5 JAPAN SDGs Action
Platform) , ¥t FJREZRBAFE D72 D 2030 7 = &' | O3 Fike I REZ2 HAZ (SDGs) 2it#i S T
BY,SDGs 1L 17 DI—)L & 169 DX —5 v EBFEIINTWND (UMEA JAPAN SDGs Action Platform)
SDGs (28T 5 E¥IT No.15 © [Fe EEJR OB /NS E25FA 9 | 2 Fiflie LT, No.13 O [KEsH) ) |
No.12 @ T4PE - {4 | LB - T\ D (U544 TAPAN SDGs Action Platform) , 37725, Zhnb D
BRI OAE L HEBEICB O T, BUROEBEA Y A V& KIEIZRE L CTRBEZEN IR L2 bah#E b
RN F—H G L OO, TNETICAR WA RERREL BV ERDH D, £72SDGs 77 v a v
772021 T, K0 KAWERIZDIT/ZEV R AL A ) _—v g VA B U RERKE R 2L T
W5 (A4 JAPAN SDGs Action Platform) , 2L H D HEEZZERKT D722, B H ARKGE K O K H
ThHBEOERZBIEL, 5FETY—XRR2ho>2b DIk LTEZ ARHLTE S AIH L TV
D, 5% OFHGERIZE R ICHENT CHEIEAICER Y M F RIE7R bR EEEO R WIEETH 5,

INFETORETE, IEELZEA U LR ZZH L CER, EE0U VORI 512 X
STHEOERBLEHE, REVBEANANER > TS, BIE 203K E LT, EWNofR%E
fREEL, 22Dk L THMEZ T D MAEMEM OBRFEIBIT H LTV 5, AEMEM I AEM %
ETAIEEN THEAEZKB LT, IEWOAEEZR ESE250THY, FICMAEYMEZ 2L E0FES
Pt oW B SRHEIE O F S FHEER K STV D (RMOKFES 2021) |

BEMH SN TOWAESEHEOHEEIL, & LTHE K BoPEMHED L DN, FEl kot
JERFE S LTI EREGEDAEVE Vo EEA L TEY, FEMEIC L > TEHERICEWVRLD
BT CHE 2019), %% B 272 DICITFESFEOE NS LA 82102 L <, #HT 2 1Em Dk
WEFILUD, WEss 2 tFIEEE LTRiD BER S D, EEIEMICHWDFEEHNZ L - TH, SRR
SIEVHRAEL D (Bello et al. 2020) . fREMZRFE S OHEILERE L EET 2MAEDIIRE S ER-T
BY, FIIBEHONRENLBY TIODOENOLERSINTWVDER, 20 THLHE 1 HICEERTHL—
A A EMBHEOMILICE S L TWD, IKIZEEEMW . A, H, Mg g N5 515,
W, ORI TV D, —F, BOBAITENEE, Y, HEO3 2057050, BNMEITE
FEHEBILZE#EEZR LTS, P2 EET 2 BT, 0k ) RAEm#EES AT YA TV 5 )
0, T OHOHEIPARC MBI T EET L EEZ LN,

ZORFEN: 3 FHEOZEUNOE 4 OsEREIR E LT THIEHEIE] 25, KBTS, 000 L4 1
WChTDFEELEINTEY, BELRBAOERIEIRL TV DEH, FESCHEBNEFICRENTH
5728, 3 FOZFEIZHA_RFREREFEH L D70, BEHBEORER S KIEIZD 22, EEOHEIER
EEZTOMEEIL 3 MOFESEERES B R-oTRY, EBICERT 2MAEMNGFEENE LI KE S BES L
TWADD, ZOENMEICET 2372 EIXIE L A SHEA TR (B 2016)

B ORI IR A A RBERIC L DR - B F R CREREELZZT, 10 F277E LZBES 72
33, — B> Hie TIE T AEE I BUHI SRR S AL TUVR W, Z o it Tk oM O R EE TRB O/E T
NILTHFIZANBEZONTEY, BN AT I EMOPEKREZIZI LD, ZiLE TORIK
7R B U C, BEERE O TR E R MBEIZ R > TV D, A% O iR o BE ER I 3R+
B DEENARAIR T, ZD7DIliEZ O OIEIENLETH S (N, 2021) , Eiiko—
SOBBKRTH LEHEETIX 130 FHROAARDE] LbWVnbilTEY, R FESIZL 2 ARt s
iz X2 BERA DB BREIFFICEA TV AR O —2>Th 2, L LRAREEZD L, Z0OH
B CHEINTT LV BT UTIR R A ARADBEEET L E RV ES, BHETIL, S<1bRE
IC AN EEVETE L CWARD TENRHUK T, BIGEEZ H T THROEEE 2 K2 D TV 5D,
BERICBIT 2 EOFEERIIT 1, 3578 TH DN (1B RESFER, 2020, personal communication) , FH XX
FERBFETTENDK 21% % 5, NS FHEHN A LN LR A2, F-ARICEBITS
ERAEL, BERIFAEARRICKSE 2 AL T, SMcFEITN 633t OEABEEINZ EHE ST
W5 AR OBWNAFEITFEENRES (77 Ly b)) BERT, EFEE v ary, 700 O
JEEBIXIE & A BV, RAEFER OB IR DS OB OIZNIS B ERNE TN TEY, Btk
FHEHOK 9 BIORNENAEFE L L TR SN, MNFESREREFTENTIEIZO LS B
LD THEERICWIETT 21T, IBE L THLZR EITHAT L TW5d (185 R & PERE, 2020, personal
communication) , — 7 TI% JRA I[ZEBWTHHRBEERDOERE « RAESZ IR T 2FEN ML, KB
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RCH I ITxh LT A 2 23 L IR B KB 2 Bbh U 7o, 221, miEE i clEsnTnb v~
WZHEB L, FERICAT RO LB IBBEEN EDOLIICEMTE 200, ZNH0E
A DTS LB O R 2 BREMAEY T OBLEN DIRGEEIT S Z L I2 X o T, ko i
FIEOIIRE DS BICH WD &I, &EHICIE SDGs 77 v ar 77 O REERICETLZ &%
HHOE LTWA,

FBEE ik

RITALER & M i 5t

EBRAE L L CHMEEFANOMBERIER CRHE L CW\A YT 7 Ly MNlESEHOHES vz, 5
Sy DB # A 500g 7OV EY, BN TRA L7z, £72B#E 1 8% 85C, 24 Frfiz/k S, HEHE
NOBEPFOKSEREZRD, BIEMOWNZOEEZIE Lz, WikiId L UHEERE (1217C, 20
) ATHEL, R LU T LM Lz, +2I0iRA%,30COA ¥ 2 _X—X —NITRFF L7z, 1 #HEH 7=
D 1~2 [BIOEIA T VIR L 2170, 33 B RZk S w7,

HERE — A% Rl oy i A

BRHT% OHERIZB U C, HEIE— MR R 21T > 72, K53, K43, pH, EC (EXURER) , U A4S
W, VR, AR, AR HEIESEEEY S TE (BAR TS 2010 FEK) | ICH#ECES
ECHE Lz, ERaRERFERT MAREEE) Tk THIE LT,

R OHEIEIL 2~ F OFE 1% W T 5835 L iR R W & CRVIE & 57 L 7=, BRI, e
A DR FRIT TRZE ST WO SERHE - FIH~ == 7V 2004 (RAKEBEINSEFSR) |
ICHEL, BEMHEREIZa VAT AX —CTHIE L, IbICHiineR, e v UV agid THERsE
B ATIE (AR S 2010 FER) | T, HIEFIZE EN D KIBEES LORGEIZa Y 24—
27 EL-100 (R4 7 7 7 b, W, BA) THHEER L7z, 2V ¥ — 272X 25HmIE, 10 %HEIRRR
B S 5 ml AERELL, 95 ml DEFEAIRAAR L IRA#, 2 U ¥ — 7 IZRYE, 37°C T 22 &% O
BREL TRIGEREZ, SRS L7-FrO8 e a0/ R CRIGE ZHE LT (BE 1),

BB L OHENE O A Wy s fi T
O ALY DNA Ol

EE LT L2 B3RS LOHIRREHIRIE T CICHERE L7206, v~V FEe—XT g v 7
— CHBME Z B 4%, Lysis Solution F ISOFECAL, = v Ry « ¥— 2, Wi, HA) ZEIMLT65 CT 10
Sy E L=, 20 EL L 7238I%IC Purification Solution ISOFECAL) & 7 17 &2 7k )L A Z FhN U R4 3 0 4y
BlElZfit U7z 9K A 5 DNA % MPure Bacterial DNA Extraction Kit (MP Biomedicals, CA, USA)% T
FERLL 7=,

@ 16S-IRNA 51T A 7 7 U —OVERR & HIELELS OWTE

#%#REDNA 27 > 7 L— R & L, 1st PCR ITIT Ist-515f MIX & 1st-806r MIX, 2nd PCR (2% 2ndF &
2ndR % 77 A ~=—IZHv (F 1), 2-steptailed PCR IEIZ LV AHEH 16S rRNA EA5 1 & 5 16S rRNA
BETFOY—lr o AT7AT7 TV —%E LTz, 7477 U —H D K DNA OIREHNIEIL Synergy H1
(BioTek Instruments, Inc., VT, USA) 35 X O QuantiFluor® dsDNA System % N TiT -7z, iR —
2 % —MiSeq (MiSeq Reagent Kit v3, Illumina Co. Ltd., CA, USA) % C,2x300bp X7 = N —
RO —4 v Z %47, 672U — F % Qiime 2 (ver. 2020. 8) 33 & U} EzBioCloud (ChunLab £t) % ]
WTRHT LTz,

e

BRI T PR HER

SRR 2w LT, HEoREE AR CEEZ Lz, TORE, HEIREEE 8~13 HIZH T TRIRE
DHBL U722, ZRLABRIZHEA L (K1) o SRIRE O K & 3LIcHEIE A Bk U, Bk stETe iz
ONTEDEFEASWITELS o7 (K1) .
— iR DAL

FEHEHENEIC 31T DB ATE O —MRR D LICHOWTEE L2 (32 2) » ZORSE, Bz kv, K4y,
MUKy, ZFReE, VomeR 1) 2E AKER, B LEENEINL, HIKSIZE O TIT 5%Hm L
7o HPOETRERMET Lz, E-pHITRRIC L > TEA Lz, L LERGEETIHIEFE A LS
{372 T,

F - OHEIE TIE, BERROMENGBEORMEN S, 4 EEE U - MR /08 B 1T
L7z LHlrcE7z (73,
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I HIZIE, HEE S U TR T 2B O EPE A DIB ARG 2570, 2 X —27 ZH\WTK
IBHEEERS X ONRIBHE O 21T - 70, H =% ORI IS U CRIBE BRI 03, SRR
(365 nm) I K DA TIIRGEIZEETLE 72 (BE1) .

HENEARIC K D s D28 B

WA — 7 Y —1T K D HEREALRT# O ED w5 D28 b 2 el L7 #E 5, HEAR L O RiTE CRERIS A4
M RE B L T (K 2, K 3), HERRLAT (M 2) OB ELGTRRETIE, BEEMEN KD
97.8 %, = — U HHIED 2.2 %% 5HTEY, MEF VLT, Firmicutes (37.0%) <X° Bacteroidetes
(35.2%) DfthiiZ, Spirochaetes (7.0%) <> Verrucomicrobia (6.2%) M EZAHTH V ,Z O, Protobacteria
(3.9%) <> Actinobacteria (2.0%) , Tenericutes (1.5%) 7& EX R &7z, FRICHFICESRWN TH- -
Ruminococcaceae £, Lachnospiraceac £}, RF16 33 ONAC160630 7' /L —=7" (Bacteroidetes ['7) , EF436358
7' v—7" (Verrucomicrobia F9) ,Treponema J& (Spirochaetaceae F}), Fibrobacter J&IZ, W T HHEEE 72w
~ BN OEESME TH O, IGE N THRHE - IR OIGE N OBREKIEBAICE 575 B 2 6T
Wb, —J7, Blitg OHEIE (X 3) TIXdEME ISR 72 <720, MEM L Tl Proteobacteria 73
MK L (38.2%), Bacteroidetes |3 27.3 %, Firmicutes 1% 9.1 %2 L=, MIEF - BRERICEH T 5
&, HERALATICER ThH > TMIE D2 <ITIHK L TR Y, b 0 I e BRI S L 72 M 23
BEEL LTz, 1 2 1E, Bacteroidetes F9Cld, Ohtackwangia F (Cytophagales H) <° Chitinophagaceae £}
(Sphinbacterales H) , Flavobacteriaceae F}72 E 23 HBL L, BABKHTIZKENZ 72 RF16 X° AC160630 7' /L
— 7, Prevotella J@& I3 H & 4172 7>- 7=, Firmicutes 1° Proteobacteria [ Cl, @EICHEE LIZBIT 2 F
H&W 53 fif~D B -3 E LT % Planococcaceae FFS° Paenibacillaceae F}72 & D -5 2R R AR B
(Bacillales H) /Lo —2E(LEH & L THIH AL D Cellvibrionales H (Gammaproteobacteria ) <°
Devosia (Rhizobiales H) 73MEZEYL L Tk Y, BEAIORMEERMER TR IXIE E A SR S

277,

B

HIERBUIC BT 25 B OBBRAEICB N T, FFICBRESH TIIASETRIEHLETCERICEHR LT,
FIRRERTL D AEPEZ B 2 TODZRITIITZ2 B 720, AIFZE TII SR Kt & D kg AEPED X 2 A
B, TN DET N — AR5 EHE 2, FEARE TEICHIERA NPT ST 2 5]1E
AR ORAMMEICE B LT, HuRErEE A0 LI MAEWEM OB O 7= O I 21T - 72,

XU DIC, s L BEAENICE U CHEIRR R E A 1T o 7o, BRI R DESE, U VB, 7 O
i, xS 3 mof T4 FEILF) OHEE L VRN EEZ R L2 D CHE 2019) , HEE
5y ORLEE, 1AL EE G & AEDER KOO BN RN L AVRIR S vz, HEhozEFEE Y o
ED LD KER A K TH 5728 (Chang and Yang 2009) , Bkt DEFE, U U RICEBIT 55k
Eo LT, BEAERCEENIMEDOERCEIVELTZE NS, BARIZ L > TRFBENDEKF LT
HRRR 72 IRFBER (20~25) 1T DW e, R EmOMINE | Treponema JEMEE 75 & OB WHEHE D fEMED
WA DB > T0DE D EEZ BN, IR OKIEZREMZEDL ST, BEXUEEEN EH L
RODIE, BRBA A AR T, AEESRE L L THBEBSMAMBENICHFIEL T D720 Ll s
%o TR BENEE O S EHEAEIZE EN DR S KREROLEIL, B 1t b7V, 255 Skg, U Bk Skg, I
U 3kg 127200, FESAHEIROEE, & EN TV ERmMEEIEE & FERICZ < i Tid vz
D, EMBRRIN L CHHTE 2HE, T2b0bENEZFE L CHIM D REICHE L T LEEEZ1T
VERDH D, S OISR ERY G &0 AR THHIMBEEE R L FBIFROMRENG, ERIIF I
TTIERPEIT LT Z LV L7z, HERERR P OIME S HERWEIV IR LIZE > T, 1 7 AR
FECHENETE 5720, BEAMHIEE U CHOWDEITEIR OB T, DRI HEITE ) A4
A[RETCH D LB x b, AhldE U7 B3EHEARIE, BRRRTE & KRGO TR o723, Sk 0l
1% BHCR TIT A IXSCENR ARG T E 5,

WIZHEREALRT#Z O 75 2 e 32 &, HER(L RN #IZE £ 5 BBICHATET S s 5 23
Fit Tod o oy, AL LA B O 4F KM TR % & T Proteobacteria (7 V7 7, v ~) R
Actinobacteria 2MEZZ72 Y, MRFEEFIH U CHEM 21T O MEN ER E 72 o 70, BARE O 5 3EHE
JE? 15.3% % 5 8 TV 7z Cytophagaceae 1%, ZHEFRL X NV Bl D@y ok L, Frlic R E
N —ADGRRIZEE L TnD Z ENHE SN TEY (McBride et al, 2014) , #EAE{LAT & % Tk, Y
PEMRHME S FRIZ B D DR 1T R > TWe 2 AV L 72,

KL OMEEILIEOEHANOME# %2 K& < XKWL T Y, Firmicutes, Bacteroidetes,
Proteobacteria, Fibrobacteres, Actinobacteria, Spirochaetes 72 &4 (B&E:4) D/— A 2% < 55 M
P2 S AR TR & (McSweeney and Mackie 2012, Nyonyo et al. 2013, Bello et al. 2020) , 4% % 72fii#
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HR DL P A 573 L (Boutard et al. 2014) , FofREEY & U CRIGBNIEE 2 A pl T 2 BV E R B %
1TOMEIC K VR SN TV, FrICA RIS FEN L mWEIG TR S e Treponema JEMIEIL, Fov
— A HRD Treponema bryantii (32 /v v — X553 VAR Fibrobacter succinogenes & A HAEH L CTHEW
PhEAHEDIH{b % E D (Stanton and Canale-Parola 1980) , Treponema saccharophilum 3= F > % 73 fE3 %
(Liuetal.2014) 72 &, ZROBELMEICKESBEE L TWD Z ENHESINTWDLZ EnD, BENLOHK
i Z 472 Treponema JBAMTA & AEMPERRKE D 3 IZBH D > T 5 AIREMEIX @\, Treponema JEAIH X, HT
BN R DB L Z TR <, BIBBER R ETIIMmH NN NN Linn, A%
BRIt LR OMBENAENRKRESEREL VWD LD EEZLND (BT

TERDIRRE DS BAF 72 5 SR D 3T L O ME 12 K D B EMRHER B 0 MR PEY) C b D HiklR, © 4
22, TRV BEAFEEICEL 0D, HELIZHK T DR E Y 0 (B OIEESCIERN A
ST DOAERITEE LT D ATREMED @V, HEED IR TSR R ANER S D 2 & BZ VD, I
DOWFFEHE TIE, MEHOT I /O X 5 R AMERELZERTE L THREL WD Z &M I
TV % (Ichihashietal. 2020) , HIEREIEL COML TIX, BAEVOIEFHRITHERIZ BT 2 REMREER (&<
(27U — =R ) 12 B o TE Y (Maillard et al. 2020) , KR OMREEZ 118, ARER, K54
FFT 2720121, B COMED A 4~ ZADOROMEER LT & @5 X T2 (Liangetal. 2019)
X 51T 2022 40D EU TOHNERHEDRATIZE, SAF AT 4 X 2T 2 MOMAEWE M OB N2
IZHEA TR Y, ME TIX Bacillus JEAEOIEH D2 < #E STV 5 (Azizoglu 2019, Sun et al. 2020,
Winetal. 2019) . Zh b OFERIES-CHITEEN A 2 B £ 2 703 5, RHIFAE 2 U 7Rk 22 BB R 42
MIRBEDEBLOT- DI, 5%, HOGBNHIE O 2 FihdED 5 & & I, FrllREEaI14E O Tk
LRRFT L TS FETH D,

HEE

R 2BITTHICHZY, BELEM L THEHWZPEGIK (NPO EA HEREER) , 25 NCE
BT BIREVAR & ZIHEE2TEW EHEERENK (0B TT=<b7 )=y 7)) ICEH#HF L ETE
T, ElmEBRICET 7T — 2R, BERSERREEOR N ERICEBMEEIZRD L, LXKV
RHILZ R L RIFET, 3B ORI, MEEBRNTIZED A, — MR RT3 5 PR BRI 1
WIFZERTICIE 2 E L E Lz, SIGEES E LEHYEFOHF LI 05EMY THELBR L BT E7,

ARHFGRNE, B RPN 7 — TR (262C1114 2T F 7 VLS 2 B 45 L /- HE R s
BRI 2IME O&E) [CX vV EHLE L,

51 A TR

wEE AR R OGE 2021

https://www.stat.go.jp/data/sekai/0116.html  (43F13 4= 6 A 24 HEIE)

V#5448 JAPAN SDGs Action Platform.

https://www.mofa.go.jp/mofaj/gaiko/oda/sdgs/about/index.html  (43Fn13 4= 5 H 8 H M%)
https://www.mofa.go.jp/mofaj/gaiko/oda/sdgs/pdf/SDGs_pamphlet.pdf (53513 46 A 24 H M%)
https://www.mofa.go.jp/mofaj/gaiko/oda/sdgs/pdf/SDGs_Action Plan 2021.pdf (53F13 46 H 24 ARIE)
JEMOKPER EPER SIEIRBER 2021, HPERE A4 O < HIFH.
https://www.maff.go.jp/j/chikusan/kankyo/taisaku/attach/pdf/index-39.pdf ~ (45F13 4F 6 H 24 HAR'E)
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PaAS NE- - dE- R fnf 1

#1 MHTTA ~— LIRS

IstPCR
TTA~—4 K5 (53"
1st-515EMIX ACACTCTTTCCCTACACGACGCTCTTCCGATCT-NNNNN-
GTGCCAGCMGCCGCGGTAA
156-806:-MIX GTGACTGGAGTTCAGACGTGTGCTCTTCCGATCT-NNNNN-

GGACTACHVGGGTWTCTAAT

* 0-5 MDA DR EDT U LHINEASNIRET 7 A ~—2fEH]

2nd PCR

TIA~—4 K& (5°—3°)

odE AATGATACGGCGACCACCGAGATCTACAC-GTAAGGAG-
ACACTCTTTCCCTACACGACGC

ondR CAAGCAGAAGACGGCATACGAGAT-GCGCATTA-

GTGACTGGAGTTCAGACGTGTG

K2 FARRATE L USSR O IR DR 2L

X E s
- . AT Sl
(BRALERT) (F& THE)
HEfE HEME A fE

K53 (YeBiH) 69.0 714 103
HKSY (YoHZ) 11.5 16.5 143
pH 6.7 7.6
EC (mS/cm) 22 2.1
EREE (YH) 1.1 1.6 145
U R (%) 1.1 1.7 155
71 ) A (%HH) 0.8 1.1 138
TR (%RZH) 0.6 09 150
AR (%) 04 0.5 125
fRFEFR (CN Eb) 399 274

k  FRRHMELZRRTORIE A 100 & L7z & EOEIIEIEG 2R LT,
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Exploration for black-koji mold that can potentially acidify soil

TARR 1! Ml B2 1JE R
Yuko CHIGIRA!  Tadashi YOKOYAMA?  Youhei YAMAGATA **

EE . BRI, TR OREEI M SN AR T T UBRAEERED O BN WD, RO g
RS L7 EE o 0 DR I S BBRET D 7201iE, HEARRMEIC U Cid e v w A% ek
MBS DB D, AWTETIE, HRFADOREND DI oM a kT 5 Z ERARETH Y, ot
DEROGHEFRZ AR L 5 2 BHE A HRICH L, i HEZBIHME T2 2 E 2 NS LTS, 98
AMFFTHT 2V E ClaER ORLEIZ b5 b D L LTa by vra v L QW Aspergillus luchuensis NFONZ
A niger ZHUFL, ZIVHDOHNOREPERRATEERI RO E 21T o T, [EIRREE, WRIARRER CIEI CRIFFAIIC
FRODAFEA T, HHIRAEEEDE > To 6 RZEitkE L TR LTZ, 61T, AHomEROKIEEZSBE L
KR CHAE « BAEED TX DRORREAT T2, BEANGET OEFRIRETZ T T <, [RRERIZBWTHEE
PEEEE < > OB 2B EFERE D\ A, luchuensis RIB2503 ¥RAGRiRRE L=, F77, Z OFEMIEI MR R
& LU U CRRAEFERE DS B W B 2 B ST B 70, 7 = U RAPEIC BRI i a1 O E-E A b IR
BIE LTz, iR ClE o = U BB i OIS E S RFRGE & 32 EH3 2 2 RS, AEER L A
luchuensis RIB2503 #EME B RO HEOFAITE e, HlEGEIIIC O > T EPEN AIREIR ChH D Z L AVR
NI,

X—U— N 7o B, HEGY, SR T A,

Abstract: The black-koji mold produces a large amount of citric acid during the fermentation process of awamori, a traditional
distilled spirit in the Ryukyu islands. Meanwhile, to remove the radioactive cesium from soil in Fukushima by plant, it is
suggested that the acidification of the soil is important for releasing the radioactive cesium from soil particle. Our purpose is
efficient acidification of the soil using the black-koji mold which is safe for natural environment. We selected 6 strong-acid-
producing black-koji strains from the National Research Institute of Brewing collection of Aspergillus luchuensis and A. niger
separated from awamori-koji, using the acid-producing ability as an index. Finally, we selected 4. luchuensis RIB2503, because
the growth ability of the strain at lower temperature could make it possible to endure the winter cold at Fukushima in Tohoku
region. The strain indicated the significant and maintained acid-producing ability in solid-state culture growth not only regular
temperature but also low temperature. Furthermore, gene expressed analysis of the strain indicated that only the citrate synthase
gene transcription of the strain increased with culture time. These results suggest that A. luchuensis RIB2503 strain would be
sustainable strain producing the citrate acid and ideal for efficient acidification of the soil, leading to the regeneration of the
Fukushima’s soil.

Key words: Aspergillus luchuensis, Citric acid, Radioactive cesium, Soil contamination,

s
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IWSEA VT AEE YT AOTEREYR COFEMIELL L TNDZ EITEE L, HORMR AT HAREA:
AR 2 W U TR R OB U O DR AL S5 U U SRR & RERE A A A, BN D
DFEHEE 7 LOBREONE R D WREL, BRIAEY) & BIEERECD U ¥ ZRfEIE O A A HE
TR ~DORGHEE > AOBATHERT 5 2 & &R Lz (B 15,2017 ; Djedidietal., 2014 ; 2015 ; 2016), —/7,
FHAETOE HILEOX 7 2 (BT ORI T LD S X ) a~OBITREDE L Y 100~1,000
Fhm KI5, 1994), F-Fsd%, BEEREJINAT 22 B 154 HOx ) aMEREIN, I LT AT
15,000 ByKg Dt > w7 AOZREN A &7z (Nakashima et al., 2015), %/ 2FADE 1> = VEEEZ T
RINZIPWS 5 Z EREHTERY, TECEE SN T 2% v 2 U TR b L, TERIERR L
TR SRR > TR D 2. 5 2 EDVRESILD, FTo, EH DITX A AOMRICHEIRE 2 HefE, BYex
oL, BEMEE S AORASOERENEEFEL Y 2 UL RSN 22 L4 R L7 (Haidarietal, 2017), —
75, ZOOFIRE 2 O TAE-RIRER A ERIC L D, BREM A~ T AOBITRN ED X D IE
LT DNIARATH 5,

AHFE CIEHEONRN7 2L 2 X 5 728, EMTHHREER Lz, BRI < 0 DA 2R
R EH, T CrHdERERsh & LT ORI SN TWA R Y, BHICHA T 5 H 42 EE L THIEFITL
AR (Machida etal,, 2008 ; [LIH,2012), F7z, ZFEZARZBEOHTTY, JEFENORSEIEH I 55
BERI IR T U RRAEPERE A R OFDNHI DALV CN D, — 5, Aspergillusniger &2 T U TRAERER & L THILIL TS
0, F—u v ERLNIERHRICHN LI TNDD, —H8D A niger TlI~A 2 FFT U OEELHRESNT
V% (Showetal,2015), LARIZE A. luchuensis 1% A. niger FEO—HEE Z HILVTUNZD, 2016 FIZT ) LMEHTO
FERSDIST LRI L U CGRE Sz (Yamadaetal.,2016), LA L, BEEBISGCIE A luchuensis 7217 C72< A.
niger HIRAELTEY, FRERASUIEIT LIS ZaBER oSS REb A RIREE LTatrva v LTy
B TIUDHOBAERCRINEZ HRICTXAR, ZOEBICE > LA R Z R Bt T 25T, Kt
Pl o AERMI I SE 5 Z LI L HENDRETE 0TI RN E X T2, 2 CIER AT
BT DI ORI B 2 5RIRE A, luchuensis WNZ, A. niger #EUSL, OO OERAEREZ FElE
\HROBR 2T o T2,

PRk e ik
1. fEAERE
EHERIIZE 1 (ORLE,

2. [ERERIC T DI FRIE & LT pikoDERR

(1) AT IRER O

FNENOBEE FE 1) 287 b - F¥A hn—2 (PD) R (AR hv - T o ovFr vy B,
Tokyo, Japan) {ZHEBG L, 7 HI#, 30°C TEEE L7, 4 F% 0.01% Tween20 ZETolE/K T ZAfi> Cla|
WL, HAEFERRSET, ZOREI%Z 70 um EASY strainer () 77 A F—+ V¥ /<, Tokyo, Japan) |
LT 50mL NmT o — 72BN U s, [BUY U704 ARk 2 28R, 1,610g C 5 mfftmo L, k
TEEFRE LT SmL OEEAKICERE L7-t%, FEEIE, 1,610g T 5 oo l, & 1 mL OREKIZER
WL, &oA IR AT L7z,

2) FEREFRIZIT DKFEA A RE (pH) ORIE

INESTE 6g, K 42g ZIKIBAL, A— M7 L—TWE LI b D&/ NEST ML LT, /INESTE
BEHZ ERE A IR A AT X108 B0 240 LTz, 15°C, 30°C THERL, 12 HHEC & ITHEY
ZRA LT, 2 BREIEIT 3 AR L2, 15mL 0 0.01% Tween 20 AKIRIEAEHNIINZ, K <HHRLE
%, 72782 (Merck KGaA, Darmstadt, Germany) % U T W HiliHc A (B0 L7z, [EMR L 7=filitio> pH
ZRIE LT,

3. FERFEHUZ T HIAERRE A TRIE & LT BkkosEk

0.01% AF VL R&EgTe PD Hi#th (1% ATV R ) —)VIRRERFHIC 1% #L, 1M Kigbr
MU O ATTHEAZTEE) ZERL, FELoFETHRE L caAHRERE v, 7L— o7z b 1X10° E
ERBIOITHEREL, 30C T 4 B L,

4, TRIREERIZRT DIREFERE A HRIE & L 7= Rtk
FEEOFECIRRL U - ARk 2 AV, 1X107 fB/mL & 722 X 91204 1% YPD B (1% BERE— %
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A, 1% TR, 1% Zva—R) ITHEE Lz, 30°C CIREESRZITV, BREICEZE HiEO pH Z2HIE L
77

5. JEREHAE T ARIRRAE rTREZL RO TSR

FREDOFETEML L7342, — Dy v —L &7 500 BRI & 725 K OIS0 E itz PD JERE:
HIZEED IR, 15C, 11°C, 10C TORREITVRRHNC 2 n =—DOFIEEHER LT, £/, Hbhican=—
(DN TS O A SRR T ORERE L7

6. EAREERIZIRT 5 7 = LA e B s T O EUiFAT

(1) EMREEEEAR) SO h—4 /1 RNA i

EHL-58RIeETr=F e h—ARx— bk (DEPC) I[Z TR L7 KE W TR L7, BRo kg
STEEHOTZEREFRZIT, ZOREY % 125¢ FFREL, RIRER THOE THSAE JETHHL, 50C 12
{R87- Sepasol-RNA 1 SuperG (747 A7 A7, Tokyo, Japan) 10mL (ZX<BREBL7-, 52 2mL O/
TRV EEINZBHELTZ1%, 4C, 7,500g (2T 15 il L, [FRRCEES L7 2 AyoKEEfCEI Lz,
BT C7 = /=7 madiV L, A Y7 aoR ) — WA ) F—%)L RNA & ateitEa s, ik 2
mL @O 25M 77 = F AT U (GuSCN) (TR L, S5HIZ 100uL D 2-AVH 7 vk ) —/L (2-Me),
10mL @ 4M ¥tV F 7L (LIC) Zhz 4C TBEfHE L7z, Zha 4°C, 500g (2T 5 i L,
i 2mL % 4°C, 11,000g (27T 90 sfifmly, #3507z S 52 500 b @ 5 M GuSCN [T L,
50 uL @ 2-Me, 2mL @ 4 M LiCl Z1zx & 52 4°C, 11,000g (12T 60 izl T-o7-, Sbni-itEz 5
mL @ 10mM kU AFEEER (I1mMEDTA, 0.1% SDS &) \ZfEL, 7> /—/uZ7aadVafhit, 7aask
JVINA YT VT U, e TA Y T a R ) — VI ATV b — 4L RNA & LT,

Q) FE s O EHET

#VNT, DNasel (¥ 17344 (#F), Kusatsu, Japan) % T DNA OESISEITV, 7= /—/W/7rn
VL, A T o) —)LikBd#, Prime Script 11 1st strand cDNA Synthesis Kit (% 7734 4 (#8)) % H
T cDNA BRE T Tz, Kdin - OIEEMATIZIE, TB Green Premix Ex Tag I (TliRNaseHPlus, 4 715 /54 4

(¥R)) ZfEMH L, Mx3005 Real-Time QPCR System MxPro Software version 4.10 (Agilent Technologies, Santa Clara,
CA, USA) TYUT/LH A L gPCR &1To7-, FHTHIEISFIXERETH D ACt EEHWZ, NI AF—E T
BT CTHD BT 7T %a—RKLTWD actd % /) —<FA =L LTHW, 5TV S,
J T UPBEFEICB T A= NV ETHL EWESNTWAIERD ) = g N T v AR—F—Th b
AlcexA, X bay RYTEIAHEST DV U T 2 AR—2— AlepA, AlyhmA 7 = FRERIEETH D Alcitd,
AlcitB D 5 DB 1-ZFR L7z (Kadookaetal., 2020), 723fHTIZHVZ PCR 7T A ~—%%K 2 (TR,

iR

1. BREFPEREN B\ O BB DOBEEk

[EARREHIC 3 RS L-BRoRitigo pH %X 1 (R L7z, No.9, No.29, No.30, No.31, No.32, No.33
RO M & Fe~TE pH Z7R L72, £72 No. 18 BROHIHE S Z L HI OV TR pH 2R LTz, 4
PISMT, 3 BEOEZET pH6 fHIE CTERT 52 EBNHLNE 2oz, 2T, ZRHOKEEIREHT 2 H
F721F 3 AfEEE LZBRoRomHRO pH 2 L7z (X2), ZoOR, HEPICTSALEROREMEEE
LT, A niger ZHBRLT, ZOFERE, No.9, No. 18 #ED pH 723558 2 H%, 3 HZIURANZ &AL
Llpolz, F7z, No.9 BRIZHOWTE 7 AfEEH%O pH bHEIE L7225, pH6.5S £ TEA LTV,

— 7, FERIEHICO ATV Uy ROZEAI L DIRAFEREDMERZAT S TR 3 Thd, ZORERDBIE,
No.9, No. 18 #kLIZMD No.2, No.7, No. 11, No. 18, No.38 ¥Rk CTH AT /L RORSBEHLIZZ L0, &
REEHCHREOAEEIMTOND Z LDV RIS,

7o, EREEEEISRERCHE L CHESROEBF 2T 52 EOMERH Y, BMENEMECH S0, T
\CKEIZHATT D 2 & 2B 25 LIRIRE A CRIBROBAENFIRE CHIUT L ViFE L EE X -, £2C, iR
B CIER SITRIC DU TIRIRRE R CRRAPERE AT LT, ZOORER, No. 9 FRIZIWTERE | HigE 2 H
%13 pH4~4.5 FLEEIC FAS-7275, K538 3 BT pH 28 6 fhEE T LA Z LavRans,

2. [EIRREEE ATRE e A OYESR L IEL
— IR IA~T 0 RS CTH DG ENE L, SOLRAEERMEEZRIE L L ORI I ENTE D%
oz &iemlREMENE 2 bhd (Ff E 1985), 2T, [EAREEERIZBWCERAEPEREDE)>> 7= No. 9, No. 29,
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No.30, No.31, No.32, No.33 Bk ETZEULL, — DD EF0b—2Dan =—ER SN DD
TEFERIEH FICiiE , 2O DGR FCan =—Z T 2 EROMIb A3 A7, ) 1 7 AfER-S L 15T
TEHD 70 =—DEAEGER TE 7203, No.32 FECITOAETINE L A TR SN2 o Tz, [ARkOFER%E 10C
TITo7el 2AH, 1 7 AR THRTOKRTan =—DIBMBIEL SV o728, 11C THRLIZEZA, 1 »
A, EFITNSan =—RNETORTIERSN, ZhbDan =—2 s CEIEZR L7-#E% No. 9, No. 30,
No.31 & No.33 BRIZEBWTOT DN BOAEFRDHER S, 260 4 BT 11C W2 RE Mz T
ABARECTHD Z EDVRENTZ, LnLands, (KB CHEESHUT KL, &) TRUOREDIREAE— K%
FEREEMNT T 11°C TAEB SEHGT LSRR, Stk e L OGBIR LI 6 FRFbidan=—nDKkE
SRCFYATEE T COBIENIBIT 20T E TO R B 2R ORI RV S o7z,

IHIZZND 6 KD 15C (2B DEIREFE CORAPERE R UG LT, FEREX 4 (ORT, H% 3 A%
TIE EORRIZBWT B FICER T BRI CIHEFITOT D LOWER TE T, RO pH O F/REN720 -
Too 528 7 HERENSESRNBRATAEL 20, FAUT E- TETOT pH OIXFOMBZR SR, 14 Hi%
PIBSIIRRIC & o THEAS T2, No. 9 BRLIZR T pH 23 EH L7278, No. 9 BRICEAL Ti 21 A% THIL pH %
~LT,

PLEDZ LD, BEHREERIZIRWO TR FERED ) 72 6 BRIZEBUW T, No.9 MAMRIETHAEE Lk ofth
D 5 BRI B OBEFENTTRETH D Z EAVRE SN b OO, KR TERT HMbika ik 5 £ Tlaix
ESLSY v/ Nyl

3. No.9 BROMEAPERTHEE A D &

BER ST No. 9 BROMBLOERE & bl UC, BeAerERE R <, (R pH ZHERFCE 2, ZOFKEZH G
T D720, BERMICRED BB T OEGATT 2 Z & & L, $RE L THEIREEE TR A LI Z AR L
720 No. 5 KK, K5 2 AAICIE No. 9 Bk & [FIFBEDBARMN FTRETH DI LD BT, 3 BT, BoE
FEEMHA L7z No. 2 #RE W, ZORRAZR 5 1ORT, 7 = PN REb A BRI AT 5 7 = Uk
NIV AR—=H —%a— T 5 Alcexd DEEFIE, 48 WHEITIEL No. 9 2V B iV MBI HALT2S, 64 R
TIE, No.9 BkE No.2 BRCIIENR -T2, —7F, No.5 #RTIE, W o8B TH No.2 #k No.9
BRE DT L~ULAMBEV DV R ST, [ARRIZ S a2 RU THRICIHEL, flRE L 2 har R TR =
RN T VAR—H —%a— T2 Aleptd (BT 48 FEETTIX No. 9 B E B A2 7R L7203 64 I
MCItho 2 BREFEENRD -T2, FLL, T har RITOI U@y T AR—F—%ha—KT5
AlyhmA ClX, FAEHRZ 8 U TR L 7= 2 COICH BZEDN 2 o T, 2 DD U = U EIEFRIRIA 1 Alcitd
KON AleitB \[ZBIL T, 3 BRE D, Alcitd D 110 FREOHRER LAvRE T, B, FHECHEZEIT )07,
—75, AlcitAd (23T 48 B ClIREE COEE L~ L COF BT RSN T H D0 64 Rz TIE
No.9 ROAMRFEFREIE T ORVEG LV R LTz, ZHHDZ E0vs, No.9 FROFEGREEIDMERHE, b
TV AR—Z =GR FIC LD DO TRL, 7 TR A IR OIEG ORI L 5 b D TH H Z L HVRIE S,
No. 9 ¥RIZZ = U ERERREER DEFEZ {95 Z & C, otk L W BRI O DB AIREL 72> TV D H D
LEZ LN,

£ 3

TREEEEIC W BV QO D880 D S - 38 FEEED Aspergillus JED 7> SR EFERE A TRIEICIRR 21T >
7oA, 1 BRD A. luchuensis RIB2503 (No.9 #£) & 5 ¥ED 4. niger (RIB2621, RIB2622, RIB2632, RIB2641,
RIB2643 ; =124, No.29, No.30, No.31, No.32, No.33) 2MEffikkE LB, Aspergillus JEBIT, Bi&
FDFEE B — L ROBESREPERE TR & DN BB CHE 8 U7 BR L IRIAREF I CREE LT PR Tl B2 5 2 & v
H5NTEY (Odaetal, 2006), HHEF LS AFBREY, BAEENERA CRZSNTRY, RENEZFHRE
IO ARHE STUDIRIREER LD, IR & SRR DRI ZEAMFAES 2 BRI W AE STz, £ 2 T4
D Aspergillus JEDFRERREZZEMI MG DB, BARRHICRETT 2139 232 L& R, /INEST E A
HADEE LT,
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1 ABFFEUT VTR,

R = R =

1 A. luchuensis RIB2004 20 A. niger RIB1061
2 A. luchuensis RIB2005 21 A. niger RIB1062
3 A. luchuensis RIB2016 22 A. niger RIB2002
4 A. luchuensis RIB2019 23 A. niger RIB2014
5 A. luchuensis RIB2051 24 A. niger RIB2015
6 A. luchuensis RIB2061 25 A. niger RIB2064
7 A. luchuensis RIB2501 26 A. niger RIB2602
8 A. luchuensis RIB2502 27 A. niger RIB2603
9 A. luchuensis RIB2503 28 A. niger RIB2611
10 A. luchuensis RIB2505 29 A. niger RIB2621
11 A. luchuensis RIB2506 30 A. niger RIB2622
12 A. luchuensis RIB2601 31 A. niger RIB2632
13 A. luchuensis RIB2604 32 A. niger RIB2641
14 A. luchuensis RIB2605 33 A. niger RIB2643
15 A. luchuensis RIB2642 34 A. niger RIB2802
16 A. luchuensis K7 35 A. niger RIB2803
17 A. luchuensis K49 36 A. niger RIB2804
18 A. luchuensis K53 37 A. niger RIB2805
19 A. luchuensis K54 38 A. kawachi SC6
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2 FEBURNTIZTAVZ PCR 7T A ~—.

7T A < —DLFR

T°F A < — D HFF|

Al-cexA-Fw 5’-gacttactttcctgggcaatgge-3’
Al-cexA-Rv 5’-cggtaaggcggtggttgtaate-3°
Al-ctpA-Fw 5’-gcecgttactccatttgagagceate-3°
Al-ctpA-Rv 5’ -gggacgaagccttgaaagaaac-3’
Al-yhmA-Fw 5’-gttgccattcgecagaccac-3°
Al-yhmA-Rv 5’-gagagaccaccaccgagaccg-3’
Al-citA-Fw 5’-aggaatgcgggagattggto-3’
Al-citA-Rv 5’-gtcagttcgtccagcatctcge-3°
Al-citB-Fw 5’-ctgctaaaggtggcgtttgagg-3°
Al-citB-Rv 5’-cggcagaataaactcagtcggg-3’
Ao-actA-5int-RT-F 5’-tcatgaagtgtgatgttgatgtcc-3°
An-actA-Rv 5’-ggaagaaggagcaagagcagtg-3’

N

BBk NESTEREE 3 Ao TR pH.
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Development of sustainable support activities through self-help, mutual assistance, and public assistance
cooperation in reconstruction and creation from a huge disaster

Focusing on the East Japan Support Project of Tokyo University of Agriculture

PO e b 3 11552 bt E—2 i A3 Bl S
Toshiyuki MONMA'*  Yukio SHIBUYA?  Shin-ichi HANGUP> Hidehisa KUROTAKI® Masaru SUGAWARA
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Abstract: This paper discusses the points of disaster recovery support activities from the perspective of self-help, mutual
assistance, and public assistance by disaster phase, based on the experience of the Tokyo University of Agriculture East Japan
Support Project, which worked on the reconstruction of agriculture and forestry from the Great East Japan Earthquake that
occurred in 2011.

Phase I (recovery period) --- At this stage, rapid development and dissemination of recovery technology is required. For that
purpose, it is indispensable to discover recovery needs, develop problem-solving technology and disseminate it to the field, and
systematically develop volunteer activities by students.

Phase II (reconstruction period) -— At this stage, it is required to develop technology that can support the development of new
agriculture with the restored agricultural land and facilities. For that purpose, it is necessary to understand the technical,
management and marketing problems that producers have and to develop comprehensive technology that can solve such
problems.

Phase I1I (creation period) -— It is time to spread the results of reconstruction to the entire region and aim for regional revitalization.
In order to develop such efforts, the participation of various organizations with specialized knowledge and know-how is required.
Key words: Great East Japan Earthquake, East Japan Support Project, Disaster Phase, Tsunami, Nuclear Disaster.
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Resumption of farming in farmland affected by the Fukushima Daiichi nuclear disaster

P HOK!
Makita HAJIKA!

HEHE  HARERDD 10 F0500 L < OSSR CE EERRNEA TS, Lo LRSS & D HHE
VGG DRE 2 52 T 1= Hise ClLIERA R O M EVMHIHR SR~ 2 2 MR, REH AN ORISR
{b7e & TR EHBICENE L TN D, RRITHYANRACH - TR R R Dk 3 FOREf O RIS RE S R
BREBRDIK 72 & S 512 < OREHTET L T D, AFTIEZ 5 LIZIRIRE IS 2 72 O DI T
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X—U— N e, JFOSEN, REGYE, E R, BRI,

Abstract: Ten years have passed since the Great East Japan Earthquake, and many of the affected farmlands have resumed
farming. However, in the areas affected by the radioactive contamination caused by the Fukushima Daiichi nuclear disaster, the
resumption of farming has been hampered by measures to curb the absorption of radioactive materials, reputational damage to
agricultural products, and a declining and aging farmer population. In particular, the areas under the evacuation order, which
were severely contaminated, are facing even more difficulties, such as a decline in willingness to resume farming due to the
prolonged evacuation of residents. In this paper I want to discuss the development of technologies necessary for farming
resumption in the areas affected by the nuclear power plant to overcome these difficulties.

Key words: Fukushima, nuclear disaster, radioactive contamination, farming resumption, the areas under the evacuation order
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Thoughts for “Yui Farm Iitate”
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Abstract: litate Village, which is in the Abukuma Mountains and has a population of about 6,000, has been highly evaluated for
its livestock farming that makes use of the vast mountains and the cultivations of flowers and highland vegetables that make use
of the cool climate under the location conditions of high and cold mountains. However, due to the nuclear disaster at the
Fukushima Daiichi Nuclear Power Station of Tokyo Electric Power Company in March 2011, the entire village was forced to
evacuate, and the villagers were forced to evacuate for a long period of more than 6 years. As a result, local communities and
villagers' lives were fundamentally destroyed. Itatei Yui Farm is in the Okubo-Gainai area, which is almost in the center of the
village. Through the activities of the "Okubo-Gainai Reconstruction Team" made by about 25 volunteers in 2017 after the
evacuation was lifted, we realized once again the importance of gathering local people and collaborating. Therefore, to continue
to catry out joint projects in the region, 49 households in the Okubo-Gainai district became members in April 2021, and the "Titate
Yui Farm" was established. Considering that many of the participants are elderly people, they are engaged in the cultivation and
processing and sales of minor grains such as perilla and buckwheat, which require patience and cultivation techniques cultivated
up to now. In addition, we are actively engaged in exchange projects with Fukushima University and consumer groups in urban
areas. With the goal of "an area where people can work energetically even when they become elderly" and "somehow a fun town
of Yui," we would like to revitalize the area lost in the nuclear accident.

Keywords: litate Village, nuclear accident, Evacuation of all villages, Okubo-Gainai Reconstruction Team, Iitate Yui Farm,
perilla, buckwheat
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