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Relationship with Dissolved Oxygen Content of Floodwater and Flooding Tolerance of Mango (Mangifera indica) Tree

fefn & JalRg EA 2

Akira SAEKT' Naoto IWASAKP

BE AW CIL, BoKEOR AR RO 2R~ T — S A OALA T TR O TRFTT 5L Eb1g,
PEE A TR SR T2I5A ORI D RULFEER) B~ FB DU TR LT, SO SR INZ., 2
B DRI IRTE S iR B LT, K AR A B L ORI OB IRl A MR LTI K KX (R 1F
FERml 6.35mg/l) &, MK FLIRFZBREEREA T > To KX (ARSI 2.63mg/l) i ELT-, i
KKIZETD, BKEOEFIEHEEDOK T, FEOENAEESE T, — 7, EHFIRFEREDE VDL, A
R Tl AE U T, BTS2 ER LOYER T & B, ISEREEROEVIZEH ST, kL
LD EL o728, FEAR-BARM TRt Ch i AT b — 2% G e IBR T OBEN) BRI QWD ATREME N $ 5,
— 7, BEDOFENORRE LR IOHEEIERTTED Lo ORI A B EOFHBIRIMR RHa, BOPEDHEITIZH NN
LTWDbDEEZ BT, FFEFRIE, FEAEBEGHO AR E RO HIRRD B 5L CWODEALIDD, B
BOBENE, BOWEOHEITEMIAEL , FIAHOPEZ AN LS, T3t FeH 5 rREMD S5,

H—D—R oK, KRR, KL, BERA, A TR R

Abstract: In this study, we investigated the effect of dissolved oxygen in water on the survival of mango trees, as well as the
distribution of carbohydrates in the trunk of trees submerged up to 5 cm above the graft union. The trees were assigned to three
treatments: no flooding (control), waterlogging plus aeration (dissolved oxygen content: 6.35 mg/L), and waterlogging (dissolved
oxygen content: 2.63 mg/L). Decreased dissolved oxygen in flooded water accelerated leaf wilting. Tissue of the scion bark
collapsed regardless of dissolved oxygen concentration. Total sugars and non-reducing sugars in the scion trunk were increased
by the flooding treatment regardless of dissolved oxygen concentration. This suggests that submergence may restrict the
migration of non-reducing sugars, such as translocation sugar, at the graft union. There was no significant difference in the amount
of reducing sugars among the treatments; however, the degree of leaf wilting was positively correlated with the amount of
reducing sugars or the ratio of reducing sugars to non-reducing sugars in the scion wood. This suggests that the amount of
reducing sugars increases with the progress of tree damage. Although tree death itself appears to be related to collapse of the scion
bark and limitation of sugar migration through graft union, decrease in dissolved oxygen may accelerate the progress of tree
damage, exacerbate damage to the scion, and hasten death.

Keyword: Carbohydrate, Dissolved oxygen, Flooding, Tissue disintegration, Tropical fruits.
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VT T QUOVARERIEI KIZ I, M/ e ok ERiZn) 27 R )MEIESIU TV VS (Christensen et al., 2013) , Fiuifi7e
B KBS DB TBOK D ZHDJFIRE7 20 D03, bt AERE CIEE— e BRI 7= AW DZ e, ik
PEED IOV e~ EHIR -5 Z L3S TV % (World Bank, 2012)

— W, FEIROH TSR ST I5 LD CARBE DB ST L 720, REA AR N5 CRIH FTRE cBRSE 038
DI BZERHBIVTND, TDT8, H FEAHAKSAIF BN CIE, H 52 CE AR LD A
BRMKIHEE D BIRIZ DN TEL DAFZEDM Ti041 Tl V5 (Wample and Reid, 1975; Harms et al., 1973; Pezeshki, 1991).,
~ A —DFERE AV EBRCIE, KBORFEEE RSB B OIERR@ O T LRI SRS
ZEDPHESILTNDZE) S (Larson et al,, 1993), KGO SRS T~ o T —HEE AR IV CHIKI S
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B QD FTREMED D,

RSB O, BHEEL THERARZSHD O DNLZ LD, H FEKIEER A3 iz A RE
L THWAZET, SRR ORI R [ ESE 2R D HILTERY, F-2<° (Tamura et al., 1995; Robbani et al.,
2006), AEERBITHFESINDFS (Pimentel et al,, 2014) DEAREL THWDZ LD TEHA L ailthafns ST
Do — 77, MUK A9 SRR YRR A H L LTAFZE CIE AL LUTBRLAR CIBRINM Thi T
WD, <o A —%ash - RS TS R & WD 3 22800, B AR O K ERH BB Cdh
BHEEZ HIND, EETEET (Sacki and Iwasaki, 2020) 13, v T —EXABIOWE, BAEO A KRS ET-4ET
VIREFEL 22037228, $EEAHS L ECE K LIS CIIASEL -2 L2 i L QD ZDOZ DD, v a3 —fEE
ARBNZIT DT LAV E CHAFES I COD IR BEARERODBREESA T O - CIIR B CE AW ATRe b D,

PR B A KRS o~ I — BT DASERERE IO TIIZe s, BERATS R Tk L=
A, IROMERTEIEDFREE 725 TTC 1850 IO NI FMOEEESIEO T/, IbEE OB 595240
WESILTCNVD, EBIT, FERDDEARSD [FULEMORBENHIIRA AT TS ATREMED FERIS AL TS (Fff - iR,
2021),

ZZCARIZE TS, SR EETita KRS BTSN T, KBTI B 2R~ 2 — X At
DA RIE TR ONWTIRFT 2L L1, BRI DR LEEIRBEI~ DRI DUV TR IO T 75,

TERR

AR D KBELHE AR IRD I EFELT,

VG & VPR VAU NG R YRR N = g

WK IKZARD DL, FIKNEESTIRREZ R,

R
1, A

AR, BATE R (op s | B 1 I T) 0D SEBRIREE AR L T, 2016 4RI To7=, 258 40L OANERATAR Y M
SN~ T — (BIBTERR e~ 2 — BB LOBBIERR e~ T (2T — U AN BEE AR
EHERLU T2, 7ods, ARFBRITHHEE AN, BEEAE, §92 F08EL e,

2. W

Hi1 N EREAPR I X RID= T (2x3%0.6m) & AV, 2016 4E8 A 1 H2359 H 30 B ET{To7-, AR, 7
KOV ISR A =7 7R 7 CHERFL TR + iR X (B AR ST 6.35mg/L) &, Rl AR T U7 iRy (A7l
BT 2mg/L) HRREEE A TR T K IX (EAFIRE B 2.63mg/L) 35 JOSHIR X GEs 0K Z1 To712) Z3%0E
L, THENEARB IO AtE AV, 270K T 60em LU, F2ARCITHIERESE 30cm £C (AR5
THWROR Y hOEEIE 30cm THY, K 60cm &5 1582 F 30cm ETHVKET D), BEERECIIHE
TARED b, H) Sem FTHITAEL, BARTITTERITAKEL -, AEBRTIE, SUHFXIZRBW TR R L OEE
AR 4 1 (K +H IR OB ARIDO A 3 B L7, KB e KM= 7 DAL 2~3 B
BT,

3. FEDOFENDFE
RLERBHAGATIS, SRIOIERA S, EHIRICHEERIS S EN - IEORAHEL, ZEN-IEOEISEFHL, 72
B, BEFENOIER (B #2058, BT SBIN-H, ZEN-IETHHETERL

4, BEDOKRT vV BLO R T L8O RIE

BEDART /L OREIIE, AR 1 ERE AT RN TERIRU 75082 =, EDBRIZIE, 3D
FHNFREI KA 1 TR LTS R—r— (1000 %) C 30 [IFLEEER, 75785 TR T DAL
7o BRELTZ3E1E, TARZRET AV LD/ NI ANV TEEI LT, A7 v A—4— (WP4-T, Meter Group, Inc.,
Pullman, WA., USA) CHIE T 5 E CRAFL7Z (T TORENT, 24 FEFLIPICHIELTS) o

BEDrma7 4/VEGE, LS 1 B CIHEL -, WETFRIATY, SERNCEEARIEGS T 570 5
MDI7V 72y 30 RIS W, £D1%, 7an” /L a0 ELERE (Mini-pam, Heinz Walz GmbH,
Effeltrich, Germany) % F\ >, Fo (Minimum chlorophyll fluorescence) 330" Fm (Maximum chlorophyll fluorescence) %
EL, R EIER (Fm-Fo/Fm=Fv/Fm) Z 5 L7, AL 7R fafn, SV 26X, SAmoa 2hie doms B
12T 7000umol sm?s £ LT To72,
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5, RO TTC &t HORE

RO TTC #yeHEICHET DB LT, LUPREART 1| MR CHEZR T T 3em LA R DAMRAERIU 7=, AR
THI 02g DHIRE, 04%-Hib 2,3,5-N) 7 ==/L-2H-7 +7> U A (TTC) ¥ikE pH7.0-) > BREEROIRAWR (1:1) 12
IREL, 37°CHREERGA L LT N T 555 (FMU-0541, Fukushima Galilei Co., Ltd., Osaka. Japan) PNIZ 3 FFRETEFE L7, £
SmL D 99.5%TH ) —)VEEBITRET T ARL, E0 EERE 99.5% T4 )—)VC 25mL \ZERK, 57O
(V-630, JASCO, Tokyo, Japan) 2\, % 520nm CTHIELT-, MifhORN) 7 = =/L7L~H 2 (TPF) CYERRL /-
B, AR 1g 28 3 BRFRICARRL 7= TPF B2 R, B0 TTC #r kL,

6. BROPEG BT LUV RERIE

JUERKE TRE(9 H 30 H, AR 60 B H), SBHAZIZVS T, TEREBIE R L OWE T O B LT,

TEREBIZH OB THY Smm JEOREEKIEI R ZHL, 7272512 FAA VIR RV L7 VT ER K iR : 50% =4
J—=b=1 L) IIRIELEE LT, eilialZ 31T DA REDORR X, 7 #1171 A7 (D5000, Nikon, Tokyo, Japan)
ZFVBIERLUT,

BESIHT B, BRI T8 DU N TR (R, R @i LU A& de) EAREH KR L ORIE & Te) 12508
L, HRZ-70°C CHikis7-, sEN, Huftizt (FDU-830, EYELA, Tokyo, Japan) CHEESH7-Dbh, KL=,
FEOHHIZIE, AL 100mg % 80% T4 /— /W Z 24 RFERRIE T A2 & T ToT0, HEARAEINL, il IR
—4—(CBE-200D, EYELA, Tokyo, Japan) T4 /—/VARELTZ, KEDIRELIeosT-5dbl A2 —ERITERL, P
TR GEITHE) ELT-, RIRROBE RO —ERA BRI, HEERE 12 100°CT 20 3N fRL, KER(LT RN AT pH
% SACTHEELT=b O WEHTIR (4285 L LT=,

PEOTEEL, VEX R AL T T o7, REHIE 1mL 12/ FX5838% ImL Nz, 100°CC 10 Z3EIEY, Fikdcs
BETHHIL-, 20k, T3R8 2mL x50 BT, FEEKT 25mL \ZER%, SR v
T 660nm TUSLEARIEL =, FEERIL, 7/ — A TR LT MiEfia VW CHEINL, 285 &, BohEs &, Ik
BICHE S B L OVEIC O HFERITTHEOBIE AR T, Fe, ooz o1, IEROHEE e, EoohEbIEE
TEHED HHZ DU TR,

7. s PALEE

WERX D NEED LU X, =27 /Li#iEt v.2.00 BellCurve (Social Survey Research Information Co., Ltd. Tokyo. Japan)
Z T, Fisher @ LSD {AIC L~ TITo7Z, 7ods, KRS AR O TS, B ohi ) il 207y vif
DMFAELTZZEDD, Thompson DIEAWRER FHEL , FMUBAFRIMN 7=,

iR

ARFEBRTIL, K+ IR OV X OBEE AR TR K0 IEOZN A AELTZN, A4 BRI
IEOD AT, 8 H 29 HODIKIX CTEDZFENHAEL, 9 H 7 B WU 37 A B) TIIXHRXD 1.7%, #k+
XD 2.9% R UK XTI 441 % I ZEELRHRIXROMH K + B X S LA F T BEO RIS DA BTN, 9 A
30 H (UG H, AL 60 H H) T, XHRIXD 1.4%IZ:UK 4+ 85X TIE 65.8%, KX TIE 69.2% LifkiaL
FRXWNCA BT RO 2T, FAERCIE, ZENTEDEIRIC OV T CA B2 7232 -7- (K 1),

BEDONKRT L MZDNWTUIENTBEOEEOFRERER/RD, B AR OBAK+HBRXEHAKXOR K L
R AR 0 o T, AR EB I TRX EA BN RN, 9 A 30 A s H, 448 60 A H) Th
0, FHAXD-1.60MPa |ZHRFUIEK +3B5UX CTlE-3.41MPa, /KX TlE-291MPa EHEIK FL7=Z, FEAERIZ OV T
I, AR o1 (F12),

BEDRREFICRIZOWTE, 9 A 17 A (W47 A B) OBEZARBIORRATRE, WX FA B2 I8 -T
(#34),

RO TTC BT /1T, WPEBHIAES O TR, 8 H 11 B (REE 10 B B) 121E, EABBI OB ABELICH
BRZEN LT, # NSRS 8 VAR T, AR 28 L CHEICIE FLCUas, ik +
KX SRR X O B2 28 372 (X12)

BRI ONEIEREABIEILT- LA, BEE AN T, #KHBERXKB LUK EGIZ, FEATRORR S CHL
TRASHAEEL QU Tz, 735, BEKIXEEEARBION 1 BT, SOREFEERIT DREA T, SRR IR Tl 7272
FTOSIUTUEI R E DR - FREEL T30, BRBEI T OBIZZS CTERDoTe, — 7, [FIRROHE KRS
BT, BEEABIO BRI I ORARCIL, SRRk I IHEES 20 ~7= (K3),

BRI RS B SO T, BT RIS T DS A UL 7= L 2 A, Sk +HIBER R B LUK ES I2%)
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HRX L C, b R LOIRE TS BIIA IS G T, ZOMMIT, FEAEAEEIC SV THRETH
ol =77, BARETIIBESIB L OAREIREGIZ, PEERIIAEICERDIN T2 (3 5,6) ZAEEOEIGLFIR
HRRREAEN S LONEEN C I T Db, 1Eyohi Rds JURE T R L OMBIRIRIC DT, K +HiBsiX s LU
IKKDFEREIFTUIZEZ 5, ZENTTEDEIE LB R D& e B ORI A B2 EOARRIR R Ribh 7o
(X4,

SHIZ, ENTHEDOEIE LR A BT OE T L IR HEO L L ORI T OUNT, SR, JHK+idsXds

T OV DOFERE AT T-L 25, ZENTEOEIED LS IHEETTREO L O B FABERIR S S
= (x5,
B

ARFERIZ I TR DOBEE AR ClE, K HBKUXEEE AR LT, BB DIEDOZEN DI EST=, — 77,
EFRRIEZBITHRET o /L O TS RS REINE, KB CE N3 T,

FEDOFIUTDONWT, H RS IO TG, BEMD RN T /3Tl FEOZARWRIENHEITL
LT NI ENHREZIL TS (Terazawa and Kikuzawa, 1994) , 73428 T, BAREL THIHS A ITREFRO H 5
IRt Ol 7= FE8RCUE, ARD TTC e /IaHliFEEEE L CTHWGIL T DB G, BEOZJEE JLBhEd 528
DIFNSIL T VS (Robbani et al., 2006; Tamura et al., 1995) ,

ARIFBRTYH, TEOZEN ORI B2 7220 RN KRB AR, K+ lKIXEEE A TTC iEc/1%
LT N B ZE X2 o 128D, <o T — R KOS, EDOZEN ORI DOV TUROIERIEM:D 2 THal
HZEIIREECH T,

FIT, AT BIZEITD, FENTBEDOEIE LRI ARE OB O R L OFEETTHEO D W TR L 72 &
ZA, FENTEEOFG EFLUQOTRCI, EooiEEFRETTHEO LG IS EK e -7 (K 5) . REBRCI, #kX
BRI OEDZEN Db FT- RO IERIL QU RN END, ZORE S COFAER IS DAL HE &
EOFBITAGTII 2V, L L7enin, B CHER CEAEDZEN LW ST AR EDRAL LI, MTI3ET
FEREL B AERNCHDHHDEB X DIz, ZHU, %k T DR O T BISR CThD RITEE 5,
LIzidoC, ~ v I —EE AN BT DIEOFENOHEITIX, RO TTC EIT DMK Fabtsd ELT-BARERD AR A
Fos, BEARIZ 3T DAEENE R AA AN D S5 e R A LA D 2 b A b E LTz, BEAHIZ T AR AL D B
DRV RTREMED D,

WEOHFETEED (Sacki and Iwasaki, 2020) 1%, BEEAH EETHAVKIELIG S, TOAKRT /L O T
PEORHADRESENET DL E RIS L QD AREFRCIL, IR EE A X HTETH MO K2 2 LS w7
S, BEDKRT L /L DAR TR B TR~ T2 5, AREBR CIIRFER-I I LU 22~ T ATREME S 8D,
FTo, BARGFED BT HBEE AN DN T, BEEARE EETHEKES TGS, BARMEDE IO G T 1
RIFREIEL T2 2B QD (CRFEFR) » IHIZ, Hi PRSI T AR LT, BRI D 03 R55E
L, BAREINZ DWW TIAEFL TOTaRL o7 ZEH L TV 5 (Saeki and Iwasaki, 2020) , AFERTH, HAEIZ
AT TR ECH DS AR A AR Qe Z 80D, FEAH TR M AR BRO B EA ST QT2 EB 25
niz,

WEOFIETIE, BEERUIAOH P ARSI E, ZORBKIMMMEIZ RIE T80T, FEARTRED BATS
TGN T D EDHRIESIL TS (Peng et al., 2013; Davies et al., 2000) , 7233, ZAUHOMETIL, BAERO I % K%
SHTRY, BEEARISCRAGIZ DWW TUIARE L WS CERBRIM Tl QD — T CAIIE T, #EAH LE
TEDKET D EEAE LTS THEBRZ T CODIEND, mEDHE LTI 2 HfE L7~ T ATREMA D5, L
TooTC, o T —EE AN B O THEE AR L F Cipa /KRS58, SHARDOIEDRRE X AR LOL RS
TEMETDHDEE Z BT,

BEE AR EE TR LIz~ T —2 BT 5, FEAREOMEEZIALNICT D20, B B EDZE
{BIZ W TR LT, FEARHEOR BT DS B DN T, Z L a— AT )L h— AN G EN Do OV T,
EARZEAI K EKLBRX R TR BRI > Te FEAVTZHEDENG L& RO BHRIT DU TR + 18 5UX IS LUK X
BT T2 L 25, PR+ IBKIX I LUK X DiE BR[O B TR TE, ZENEOEIG) EAT5
ZHE, FEAREREEAEROIE TR BN B 72D ), A B/ IEOFBIBIEA A= (X 4),

WEOBMEICEIIUE, HTFEHAEAKRSEICBINT-e~ DT, ZIoBWTEALT—PBIEMEN (Kawase
1974;1979), 7y TIIRIZBW TR AT 7Y o —E8 R0/l 7 —BIEMEDS (Souza et al., 2017) , ARA SRR
DOIERUICEIHL T EF-TAZENIESN TS, BV T7—BRoRI AT a—813, Mgy oL
— AR T L DR B DEEETE N, B m— AR~ F NI, L a—A& IO LT BEEEN S & F
ITNDZEDS (FH5, 2019), AFEEERERR /S ST AS R, BRE EU T rTREMED 5, ARSEBRCIT, i
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IR I BEE AR ISV VT, ALBRKE TS CREATRRR RS D IR S TL QU e, ARTFBRIZISUVNTH,
DI IH 7B ERORRRARBEU DU CHLEPE TRENIIAD D TIEARW DS, HIR CHER CEAEEDZEN L T ATk
EORAELEBITRGNE T DB CHLEBZ Z O, BITHEE BN <72 >To DI, BT EROIF 21X
ELTAINRBERERR 3 DS RS T AE R ChAD B LR,

—7, EERHE ChHHAT 01— A% &R ORI BIT AR T IOV, K BRI BLOMKXELIZ,
KR LA BN @D o720, AKX I I B E 20 0Tz, IRITHEL RO LT, Eni-EoEIAL
DFERHRIZ OV TREILIZE A, AEMHIRONR T, BT, <o 3 — X KA HE AH LT
AGESHETGE, FEAREREEAREOREULEEHOBENHIIEA AL, RS BEAME /R L2 HEL CODH (A&
IR, 2021), AFERFERIY, BEOZORIARD EGRO AEA o 7= B CHER CE DA B E I T3 DL
HIBIRENEEEROBENHIRRD VL, B CIEEITTHEN ST Db DEBE 2 b,

FEAR-BAMOYE OBENHIIRL, H1 EEOWEICIATUTEL TQODLDEEZDNLZEND, v T —HEK
R ORFEREE B QB EB X DT, L LD, FULEMOBEIHIIRIZEVRIET 2B 2 7455, wICER
R AATHE, MR ERA~D RS BL RO, RO RSN O HZ LS N TNATE
R (3L, 1998; 2011, Wallerstein, 1978) , ARDMERIEMHEOAL N IIFEE AN ED AR T HH D TIde, K tE
BHE G A ENHRESN TS (- 2506, 2021), [FHLPEMOBENDSHIIRSN D B AR DRI THLE
ZDDONBEKTHD, — ), o DI AR BT DM ORGSRV EC D E, AEBRC RO, f
AT RGN ZH T DA D FRBEOREASH D A RESEL TS DM FAE T HZ &M 51, (Saeki and Twasaki, 2020) , FEATC
FATUTHEEN AL TODZEFALTHD, LI TC, [AHEEEBILIANCY, FEAR- AR CHEOBENHRA A
U, FEATHARAREIC B G COBEDN DL EZ DNHIEND, <o T — IOV T (&R a4 54
BERIHD,

ARGeE FEOHE, BKKIZBITD, KBORGIEEEDIR I, OFENERASE L AREMEI RS-, 3
DFEIUL, BONFA RN 7S DR AR SR o S R TTEO e L BEREMEDS RS, BEOZEIUTHE,
RSB T, LTeh > TC, KB TSR RV VIR EA, TR )~ T — & Ao
K3t B D ATRENMES D, — 7, ~ o —HEE AR ORI B ARIIRUR - BRI 23T 2O BB, HHkAH
HERFIN THHEBZ HNAZEND, [FULIEMIFRRC, FEA-G AR CRENHIRA ST 5 FIREHOH LM EIZOWT,
~ AR OREEE OBIHRMEE DN L QUKD B D,
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FEK 10 FROPEKHIRIC BT 5 BEFEEE O

Farmers’ Intention in the Affected Areas 10 Years after the Great East Japan Earthquake and the Nuclear Disaster

FHE-T R R
Shin-ichi HANGUI""  Yukio SHIBUYA!

EE  WAARKEL LT IIEND 10 FROIIHNTISIT B B3R E B ORI OWT, BERREAICL DK
HUE A 2920 LT, BRGEESE 327 A0 b IVZRIEOER )G, REIZIBIT H5% 0 /s LI DWW T,

5 AFELIPICHERF £ 721 LR 2 A2 2 JEE3EE OEIRIEH 70%T3?>é75> ZOEIEIX 10 FF212 45% 1K T L, i
VZHE/ S - BERA ST A OEEIL S LN 16%, 10 FAZIZIHEE 2 {50 33%I1272 5 Z LR BN T2,

PEREIN 2R L CWDRENL, KRBl _kA%@%ﬁmﬂﬁ/\bﬁf_ﬁ?éﬁ%u\o 7o, BEOIERIZOWTIE, #
Pt H L0 b, IRECHRTROIERNZE <, [TEAWER] 1TD7eNZ ERH LN ST, ZIHIZ N T,
‘f‘x'_lji@u%% IBITH (kK K088 L T,

X—U— N BN, B, REREE O

Abstract: This study investigated the intentions of farm managers in the affected areas 10 years after the Great East Japan
Earthquake and the nuclear accident. The results are as follows. Regarding the responses obtained from the 327 commercial farm
households, it is clear that with regard to future prospects in management, the percentage of farmers who wish to maintain or
expand their farms within 5 years is about 70%, but this percentage will drop to 45% after 10 years, while the percentage of those
who wish to downsize or leave farming will be 16% within 5 years and almost double in 10 years. The type of management that
shows the intention to expand is often a combination of paddy rice with soybeans and vegetables. Regarding the expansion of
management, it was found that more expansion in area and volume of shipments and less "vertical expansion" was observed than
in sector or item. These were influenced by the "succession" factor in management issues.

Key words: Farm management, Farmers’ intention, Questionnaire survey.
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5855 10 4E DRI HIBRIC 1517 2 S0 075

R
0.6
0.4
e B - T
a7 (n=306)
»HH (n=21)
k7K FRL—g v
BB
X 8 HEEAHLROAHE L FRED K 15
F152THT Uy My oftR.
3 FEAERRE z fif pfE
PN -0.741% 0303 2446 0.014
BR%E - N 1.190% 0.456 2.607 0.009
R E P 0.621% 0.352 1.767 0.077
FR— g 0.242 0.365 0.664 0.507
2 0.165 0.394 0418 0.676
R BREE -0.775* 0.336 2303 0.021
TEETH -3.395%kk 0.463 7331 0.000

Xk pc0.001, **p<0.01, *p<0.05, 1p<0.1
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Distribution of Radioactive Cesium in the Environment Around the Road
from the South Exit of Shinjuku to the Imperial Palace, Tokyo, Japan in 2020

s R OB AR KRR IR RN ER? 3t £t Ik EaE!
Tzumi WATANABE"™ Kyoka SEKIZAWA! Yuki Oya' Hirokazu OZAKI? Madoka OHJI' Takashi GOMI'

HEE 2020 45 5 AZHEENOBIERET 0D BE - R E T, B HICEE 20 SHROINED HIEE I EE,
A (BOLIEH) BIUXIZBOAAT LT /X7 Z8EL, BEEE L T L0 a5 2 8T, #ili
INEBRIZ 30T DM 0 ORI AR T, CORSR, JIARR C 2 ORI v T AL ~L
VLE RS EE T 3,020 Bq kg ' REEE T2V O BICs IR B, JFEEEHL D 10 40T < 230 LIk
v FAR Y R ERD D DGR S IV TN D ATREMD R X377, RIS CERER U7 B ok ¢, ARED
FRE 58 > TR BRI A 4T LT ) X7 OIE TR -T2, BN L > QREDIZS SRR, 8
BRIREESA AT LF ) X7 >FEEOIRE TS HBEDIETIES DX N RE L otz ZNHDZ EMBERELE 7+
OFRFE TE I O 7 LA SR ORZERNSETE T 2 LffFadtL, =2 U VIR THDH Z ERE
ATz, 2020 FEOFRAHIO 1 ClI I E AT CRER BRI A D, IZI3HE =T H, WY REUEE LU
JERFIRTCHast s LoV OB S 7 AR S, F40 5 ORI IERA o HhCHUR RETE e <, Rt
A7 HBBRSA DN i e o 7 DNDEFEIZBE G- LU D RTREMEDS 9 DS 2 72,

F—U— R INEBRBE, AT VT X7, RS, H, JEEIGIEE,

Abstract: In May 2020, street dust, bryophytes (mainly mosses) and Sumatran fleabane (Asteraceae family) were collected from
the south exit of Shinjuku Station to the Imperial Palace, mainly along Route 20 in Tokyo and were analyzed radioactive cesium
in an attempt to reveal the distribution of radioactive cesium around urban road sides environment. The highest concentration of
radioactive cesium in this area at the time of the survey was 3,020 Bq kg dry weight of 3’Cs in street dust, suggesting the
existence of potential hotspot areas in Tokyo. Among four types of samples analyzed, mosses rhizosphere soils, street dust,
mosses, and shoot of Sumatran fleabane, in that order, showed the highest concentrations. The variability of concentrations varied
among samples. Among the four types of samples, the roadside dusts, Sumatran fleabane, rhizosphere soil, and mosses showed
the greatest variability, in that order. From these results, it was concluded that mosses and their rhizosphere soils accumulate
radioactive cesium at high and stable concentrations and that their use for monitoring is effective. In the survey area, a peculiarly
high concentration was found in front of Shinjuku Gyoen, and relatively high levels of radioactive cesium were also detected in
Shinjuku 3-chome, Yotsuya Station overpass, and in front of Hanzomon. The roads at those sites were relatively narrow,
suggesting that local geographical conditions may have played a role in the accumulation.

Key words: Mosses, Roadside environment, Street dust, Sumatran fleabane, Tokyo.
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LSO L~V T IS D, FDNPP FHU TGS UFRoR N A, 7V b= Il ESR7
KA KA~ L, ZOREITHRI 520 (340-800) PBq &#E ST D (Steinhauseretal.,2014), DTl
Mt (MCs & Cs) OfifiiElX 853 PBq &HEE S 4L (Chino etal., 2011; Stohl et al., 2012; Sugimoto, 2014) ,
FHELOIDE BCs (TR (K930 48) 12X » CEEAEYE & Sil=, FDNPP 25 it S
FMor#EE, & ICREEE3 A 15 B & 21 FITHEPET L—20 L 720 R AR LAt RIa-oR st 5 72 LK
AP LA 5% b6 Le, 2oLk X, TS Lz YCs DF 70%I 38R, 59 10%23B8 5~
U TNAFAET D L SN T D (Morino etal., 2013),

HARDEHTd 2 HREN TR 1400 T ADNAZGT HERETTTHY, & <IT23 XKPWIZITBI /2 EOF37R
HERESCA T ¢ Al EWEFT 5, 2D U 7§, FDNPP FH RO 7V — 27056 DZEE 25T TOB 0,
THY DRI A RS L7430 72vy (Ishida and Yamasaki, 2017), —J5C, FDNPP )50 10 45703848 L 7= 2020
FERYEE, W< ODOHE I v T LB D TIFYOt RO A RS LT 52Y (Konoplev et al., 2021;
Tajimaetal., 2022), HUXZ 57 BAFE TCOWEI KNV 720 OB TH S (Takata et al., 2020) ,

ZVE CBIRE D BCs oM LERIHINEE (BIFD,2016) °%JE 1458 (Ishidaand Yamasaki,2017) T, 177>
RRDHIRIIVTED, A% BB ORI 700, 2 2°C, #EEFIIT =V 714 V R+
TP EATES OB, IR D SR TR TR S22 0 DiEH 240 CTE 72 (Cebumis et al.,
1999; Butkus and Konstantinova, 2005) , FDNPP F#{% |24\ C b S IR CREEEAZ W= BE =2 U U 7138 B
CX7272% (Nabihah et al., 2016; Oguri and Deguchi, 2018), BAHIE, & < IZHHEHS COTHEIII THOIL TR, AE
WBOE=2Y L TEITHRS, ARG A T 5 = SIZEETH Y, B o BHWED = A
BT 57y, FOLYLEERT S Z L1, BRIICIEE MO A @ESED TR L 5T 52 E2 b
B EIT, AHUTIDEEREIOM L QWSS S, BEMThLIX I/ ROAAT LT ) 7158 LGR
BT 0T, AT VT XU BNET D% FHEL, k)2  OBESEEAERT 5 Z LB,
W ODDE=Z Y U THEIMTHOI TS (Sunetal, 2009; #5AK5, 2011; Ik, 2016), 2 CTHAF T LF/
XINEENHT DAL, KA VAR HIMERH Y, FEBE, 2020 F4IE O HAERLCTHITITE
TOFEHCBlIE SN,

PALEOE R OARMT, FREROHE N F A2 G EJERT CHEERMY) £ COMERRRICER L, R
20 NREOHRERD 8 DB DX L RS Ch DA AT VT ) X7 280 - i s 2 &
CAPAEHIL CORGHEE S 7 AD53 CERERZRERCT 2B, AW, FIZOENLTED L D 7R %
RN, IBIT, EOEMFEEENEEE WO BE B R TITV, ZORRE IV TOREERER - ARERICEIT 5
MR AR OHRZ B 2 72 o7,

FrEr & ik

2020 4= 5 H I HUEHESHHE DFEREE 126 R BRI £ T, BHICEHE 20 B¢ a4, IREEY
BLOHMEEY) 1BV A 300~500m R CAF 10 Hus)HIERNE, 3 FOfEEER LO% 7 BloA447
LT ) X7 Conyzasumatrensis W A EREL LTz, COREMAZ R 1 IRT, BEESEIE 1 Hs BElrE ) T
EFDOE =% Marchantia polymorpha D3RS, X COHETTHREA TH 5 X 24 Bryum argenteum H L <
138V D U S Brachymenium exile DRSS AV, FEEAD 2 FEIIHL FC b DBEBIAOT A XHITFELIL, 7
HAHFELILTEY, LUXURRS > TEX TS (BE 1), TOTOAME T2 FAFEEE U GHE L, 32
B, e Stz Cs BRI 2 R (P27 3,110£327 Bq kg dry wt.; AR 7 U =47 1 2,170+241 Bq kg dry
wt.) CHEZEZRERD -T2 005, <B4 v h=—0D URE), EEHHEIL T 7 AF v 7oy 7L
W%, BEEFIET 7 AT > 7 OIEREA VY, K9 10m OfEC 3 Mgl B2 BEEL pool 3L LT,

TE BRI RIS, SR TRz, 50°CC 24 IR AA TN AT &7 Bl CRIFE 0.2~2.0mm 35
L N02mm AERBIL, TNENOEREEZPIE L, #EEEITERERZNER, 50°CT 24 RS 7 &
BEFHI LT, 20k, SEESEEHIILER TR - 21—E L 200 ml DA AL B AU LT, 0L X,
PO TE T RREOREI IR THEE o v e L, ek, LI b 0% THEEEORE ) & L,
DFEY, IRE IO IREEEE BRI D BT L &, R L RIRRCR D B3 D (ZORE, SRIEE vy i
RIE LT D) DT, BREH: - BT DU CH LN DB SN D TR P2 E Y
DL LTz, T2 THERDTD, i, HOUHHEEZFH LB CIER L, 8K Eoftattis ERERe
Wl L UCHEEE v Y MREARIE L7223, %< OREFCRHIRAYE (<0.5BqKg! drywt) LA N Th-o7z,
Z OFERD BRI LT & TARRE L& Of BT TR BX O THEEEORE ) O Clizé A D
B L U LDEITE TWD B2 bile, TS, TRFEHORE 1) B LU REemE) REhE,
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e SRR RUE R K% RBIE R KM FE 1R &R
FHEE, 50°CT 24 Rz L, w2 3, AT T O F UG U7, RE - LE M EE & R
b« B—btt, 7T AF v 7 BRI 02~2.0mm 35 LT 0.2mm R ZERBI Lot L-, RREREW R E
A~ 2GR 10 mm ALIZENE, (L7,

FAT VT X7 EENE, RO AR L I, KEKB L O A RBOK TSR, EEY
FHAIL, 50°CTC 24 IRffHlctiss, s Eaatll L, vy hOERLMITE 2o 7o 51, % (LA T
DEER) AR A [FRR PSS - WOEMUBR LT, WS- AAT LT/ X7 O BN D S T, wek
TE—b U o 7 SEEEOSHTIC R LTz,

ZNENOENT 100ml 75 U-8 BEHTH MY EA ST, /37 7 4 /LA TTEEM, B L~ =7 545K
&% (SEIKO-EG&G SEG-EMS GEM20-70,0RTEC) % FV T y #UEFEAIE LT, ZORS, eIk, Uk
L WBHEOE S/ LB E A FHE L, HIEITRK 10,800 BT To7o, Mttt o SRR 3R & 2%
L, PABHRERH Y H OREECHAE Uiz, $77, B T MBRENIERH ThH T84, Ny o 7570 Nl
EOFREFIZISNT D HCs & B1Cs DIEHERZED 3 EOMEAIRBRFLL FOMRE L Lz, X TORBHIIWT ¥1Cs
AT MVDA sy NEFRICRTT HFRAT 10% AN TH D Z & A g LT,

i ey =3

2020 4= 5 A OFTAIN, BHEBRET 0705 £ CONEERBEOMENTISIT 5 PICs THRAEIY, #SEOMRIE
TS ER SRR A AT LT X7 DIEICE ) > T2, TNENOREN 7 V— 71281 Bl o 7 L8
JE (BHIZPCs LyL) 2K 24T, TITC, BEEORNTEE TH H B =37 1 3HERR 1 04T Lo
R4 5F, B WD ZOHUE T LR SR 72728, WA COREEIL YCs 36 LU HCs THETHHIBRA
EUA N Ch oo, 708, (AL CEREL S AU A WCs SR 79.5 Bq kg dry wt.  (*Cs [ ZFRHIBRSYELL T)
THY, T=ar B LVEEEHOTN, L0 BEEE YT AEERT DR D sz Tn, £, thilkd
LINAFT VF X OfEIEE 7 AL ~YUHEL, 1FE A EOREIT MCs I3 S e o T, 7k,
TORREFT 34Cs /PCs PFEEEELITKT 0.060.005 LKL, 028 L TR Y, J4ns 2.1 4£CTH 5 34Cs JREEIE 2020
FEORETIHFMEIR L D Z LRSI, 7ok, PR EEEI B R &S 14Cs /Y7Cs JREE I ZFHA
1T 2020 4ERIHET 0.06-0.05 FEETH Y, AME TR ST —& L, Ha#Noidtt s
7 232011 450D FDNPP S5z (& <122 BAEE 3 B /M5, 2013) ICHKT 5 2 ESckrsng,

SATHIZE CHEAINOBED B DB EE B L GREOWE L T2 L (ES), BittoERISH L L
DOOFEHIEHZD 2011 FFED>HH S0%FREE T LT, Z OB EIATIE G _RA BNIRE W& F
Z, HikT 5 L0 ITHNICIT HIEKTER ORI L D ER EAMER LIckR e B2 b, Ll
2017 FEDEGFFH GRFEE) DL VLN FIFIEE > TOAEAD R ST, £72, WESER)ED L
AP SN AL BEIRORIRO LV E T D & (32 6), B TIIER, B, RS JOWIARR X
DIHE L~V THoTR, WIS, THEREFERE, IOICHBBIOERIVIIRWVRBE ThH-7, &
<IZ, AT Tl D SR S BrEEBATOREEL X 3,020 Bg k' dry wt. TH Y, HIHEOAIK, MRk s
[FRREDEIRE LW 2 7o, ZHHORERIE, IREDNBUD N A2~ T &2 B8 35 &, 2020 45 A O BT
IS, EEBETARNEARy MARy MHET D AREEEZTE L TS LB X BTz,

T, EHEEEORIEIIE BT D SISy (02mm A EHIESY (02~2.0mm) O Cs FEEERICITA
OORIEOFIBINRA LT (K 1,p<0.05, AT~ ONERARESRE), #Ey D538 7y L 0 B THRENE
IR BEAINH BT, & OIREZETL, ZiE TS ST 5 13T 454 (Abril and Fraga, 1996; He and Walling,
1996) &—EL, EHEHHDEEIZIS T HREIERIEA~OWAE & Btk L7t o 7V ORERMOEI VR ST,

BEEE I I R & ARE 158D 2 FEOREIDMG DAL D, FORMEE > U AOREY, FiEiEnox
A TR LR B, IRE O AE (3R3), ZI2C, mEOREMITEOMHBEN AL (K
2,p<0.05, AT~ ONENFHBIRE) . AEEOREP A JARRE H 2 H~H - o w7 AOREEIATHHE 3, R
P& (2.0mm AHEOWRED) D 86% (62~120%) F CTHEMANIZERE L CWe, 202 &1, AWFECTHW
T REEDMENI B VR CHEE E > D AT SR D AMRE 2R L, E=X U U ZICHW AR S LT
BINTHHN, Kt 7 ABERPAERAEE RIETTREE D R LTV D SRR ST,

— 7T, ERKIEE L RBEORE HHETIE, WD BCs PR A B A R I DR o T, BUTEINOEE
(CEERER CIXESIN RIS EEIMTON Q0 D, EO7, BRI B T O TN EER IR D5 & [
BT D ATREME MBI ST DY (B S, 2009), SEEFRIERERE CIIBRESIVT, BRI L » BRI
FEE T DLV E L TS RTREMAV IR S, 2 2°C, b SN EENDRERTIS T 5 5Cs IR
DIELOE MR 5 &, RSD ILEBBINEES A AT LT ) X7 >SREEIASEORE HESAEHONE TR E < 7
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WO R O D BB T OB R BRI BT DU LT AD ST ~2020 EOFHA~
ST, ZOZ LIHEEE L T ORE TE IR U DA EIRED O RERNSERT S Z LAVRS, RTE
BT LDOFE=L Y CTIZBO T FORTENTH D EhEmSi-, %0, HEEMOBREE L~V EZE
LCRIRL D D8, SOIAEWRIFRE (SR DAERBEAZ @R L, AWERNICEELRITTI A7) bE
LI DETHD, TD7), & ABEEHIZOWTUIENL BV ORI ORTE - Afia M5 D)%, ARE
EBIGT 2 IBRDMESRO HILE 9,

BRI OA AT VT ) X7 OHL EERIIARIZE Tt SH-s B O Tl b e > o AREMMKL, 20
HEB LUK L HIZE L OREFCRHRHIBBAYELL FCTHh-7- (G4 & I HCs IRRFETOREICRHREARLL T D
P THo717), H EERORREESARIEI SANTIED SN WCs I Tm <, M HTER SN - 3 IR TITED
EERBR L | BEOHNEDREEDR) 2 e DN 5 sz iz (X 3), ZZTHAT LT /X270 ¥ICs B
. TERRIEEE & DABERRELE AR AE R ST, AAT LT XU OBREDOIRE, & LU TRERE COR
BSEBEIC AR = & CEX QUVRWHLERSH Y H 52 L) L, EaE AV igitEe s v soe=4
VBT A AN, EEEI VS D LRS-,

PLEORERE 5F 22 &, 2020 45 H O OFHEEREE 175 4P £ COMBRBIZIT Dt v
LOGARE, BratstRi AR RS B, S DICHEEMRT & DU SR 6 HEIE RS A2 5
iz GEEOBEEE Wi~ v 72X 41 T), ZO[EICEI LT S0 HERNIGME (EEs0mE,
Ui e Nl s 20670 ) L ORRERRE U7, ERIEEORIE > MCs JREE (X]5,p<0.05, A
AT U ONENFHBIRE) F6 L OMEHRE (IRIE 158 S AiR) @ 9Cs JRFEILENR & A B2 AOMBIE R Lz
(=6, WTFILd p<0.05, AT < ONELAREIRIE) , OF W IBIENIAL 725 LT 7 AOREII TN,
e 22 BIE EE L R AMHEAIVRENT, ZOFRRCA B = KX NFIH ST, TEIEO R B Tl
YLy DNEDFE P OB - LT, RERE LTSRS, — 5T, k<7D LRV ER &
PO U TR » SR LT W S W T ISR LTSRERS, PRV BRI CreiREE 2™ & W o 7o ATREMES BRI oD
—oL LTHER SN, 20X 9 2l 7 LDk v b ARy k&2 2 FTREMED & 5 BRI/ Mm% ¢
OOy, FIEMRICESR LT RO SSOmE), £2ROME R X X0 IR NETH A D, F, REED
KRS & TERE R BED B o U ARERIN I IR BRI B Ve o723, 2 2 CIERIH B ORI Sy
D MCs PR LFEEHOBERS, & BITHENE SO AR L2 2SI GEBIRIREED YCs SRR ClEA Hi/a
Do T20Y), ESERERSERIHIREED X 0 HEA N BIROPEEE 2 g2 (& ITARRE T8 EED 0 i) vRisk
DHDEIBDIATr E Vo 72) ATREMES 2Rz, #EEOERG A = X LOFHMERI A% O & & 2 b,

ER0)

2020 4F 5 AIZHTEN CGHMEEREE 7 DI £ C) OINEN SIS NI ERIEE, #EEHER L OV Sk
WMAFT VT ) X7 OGO T MREA T L, AR LA LTc, ZORER, FARFO BT
FRN DI S 7 PRSI TR SR OORL & TR B IR STV VETI, » HEARIL L 0 IHE D~ 72723, T3 - REBIR L1
[FRREE, S DICHE - FiBlRL 0 Edode, 22T ol Fratipi/Eil) CliiymBE ond ittt
T A EN, AN HER Y B ARy MOMFEL T D AMREMIRIB ST, ©F Y, FEEEEND 10 4301 <
DM L7e 2020 FARICITHEMEE > T AOFSEOMRE SV TN DD, FOBLORERE LTS w7 208
R LTV DD LW FTREMAVR SN, AH%ITR Yy h ARy MNERICHEZ 5.2 28RO S 575kt
DLELEZ D, ZOLH 777 a—FL, EIERZLEEE T LAOREEY A 7 [ahEE & Hiot, ZhE)7e
PRAA~OEBRBHIFFSND, DF D, By MAR Y MROZOED 72 SIS, Z5 Z2RE LETH)
TRBRYLAATH T & T, HUOERMEIC L D U A7 RS 5 LTS D, & UTHEHEE D E S
KPR EHECTOMRE T L) 2REL, BVBRS Z &b ET, HUkOMGHREZ IR ST 5 L HIFS
b,

ST SIVTZEREFCIEEE (50 I BIOVE Y U U 377) ORE BRI EESFEE O A>T LT
J X7 DA > MEREIXE DT, < 2T WCs BEDIXL S X ILERNESA AT LF ) X 7>
TR AR HES AR ADIA TR E <, #EESIEHM S 7 AOREEE=42 1 7 OfIEAm & L
THEAILTWAD Z EAVRENTZ, LLEORHEEBE L, T SIVEREIOBEEE > T AOWREE A 2 RN T
Bt LRGSR, BraEninro e a, I AR e RN B, DX D 2R L R
R ARy ROIERIR ED L 9 IR BERICRBEIND DA ROBRFREE TH 503, AL CILEE & ADOBIRI 5
N, B OHPRAER A EY > 0 MO B E 5.2 D AREMENE 2 Dz, A1kiT, RBEOERELEE
L= X 0Esiiee =4 o 7L L CORMEEA b RO B L 9,
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[WIRSH O DIFRE ]
AREERNIC BT 2 AT HFADIEH)

Activities of Todai Murajuku in litate Village

Hea B0 AR K2
Keigo KAMAKURA!"™  Taiga MATSUNO?

HE RO OB IR FOFA— 7 VT, TEEREHETOm RGN 2 R OB LD, 2015 40
BRI DIAND 3 4R/, TFAEEMLS I I EETT ORI 7228, 2019 4RITHT7- /iR @il & U TS R AREER e
I, BREEEEANREIE LTz, TR | E B ITERHEISE AT 1230, MRERNT A W= T b E T A
OIEREIT> T2, 2020 4F 4 ALK, =m0 2 X 0 FECE 2RO REAAWHGEII S 228, R EDA T A4 D
A FEh Uiz, 2021 429 AL,  TWOW=TEeb O T A OF 2 BOIERICE D AT, £, BERF
IR — 7 L L IR CE OBRERED EH B 2325 HLF, 2022 SR OB Z B SEWET S & 2 A0 bk
F ATl ARG LWV FREIZ B I MDD, FOJFHE X F S EARMEEZHZ Q72 & 20
b, TORIKLE L TOERENHIADT, MOk E—HEZ, FIZEIKCE 2V MHAET D, LI H 0
72, B D CIXOFHIRABE LUK DI & DM 2 KFC LD, A% GIEEEEIT =0,
F—U— R flEER, WO TRHOETA, EEER, HRL O, EOBYEE

Abstract: Todai Murajuku is a student club of the University of Tokyo, which conducts activities mainly at Futtsu City, Chiba
and Iitate Village, Fukushima. During the first third year since its establishment in 2015, our activities were carried out almost
exclusively in Futtsu City. However, in 2019, litate Village was chosen as another base of our activities. In the first year, we
cultivated buckwheat and created a booklet “Titate Murabito Zukan (A Pictorial Book of litate Villagers).” Because of the
COVID-19 pandemic, we had intermittently lost opportunities of visiting litate Village since April 2020, but we tried to keep in
touch with villages online. From September 2021, we started creating the second volume of “litate Murabito Zukan.” Also,
collaborating with Agriculture and Forestry Circle Futao at Fukushima University, we launched a new project of setting up a
flower bed at the roadside station in litate Village. Recently, we finished making the flower bed and planting in it. In the future,
we have to share the appeal of our activities more actively through social media. We will do what we can to contribute to Iitate
Village with residents as a repayment for giving us a lot of wisdom. We will keep on our activities, valuing creative ideas as the
youth and connections with villagers.

Key words: A Pictorial Book of litate Villagers, Cultivation of buckwheat, litate village, Flower bed at the roadside station,
Todai Murajuku

L FRRTe HESROPE

RRTe BE (AR By, LIF, ©HREVD) 1T, FUTRFOTITFES 1-3 FAFE I X DK
ENDFEY—I LT, TREEXHEISZ L TORLOARKELZ D] 27 —<ITEEHL TD, FERIL 2015 44
HT, Zonitid, B SUbOMED—FB L U TRFAEY— 7V EBERERO~ v F 0 7o tiD T EMOK
PEEDORE « THE KNG, BRRFETOREROFAE — 7 VBN LA (ROXRFR A
FAMBIETIFRIZEGR) NEENT N2 L Th o7z, BUED A ERe LRI T THER S ETiE) | - FLUIX &
R D 2 TIFTTERS, BRI TARES LT 72 8 CHIEEI L T\ 2, BEClE, HTo oo
&, =2 VMADOKHEEMEA L, REZEETHE L T\ D, TOLROKHTHE Lzt [TeT)
LEFTD, MTEAVAE & & HICFRESTRIEL TV DIED, BETTHOS S S EMBIOBRALEIC bIFE ST
WD, 2021 EEEILHES T D1, HORAEREMEIER T COMRIER BASE TOA Y 7 A Ut bifE o7,

VR HREIIER 2ROt D RAARERDERIPER:

! Manager of Department of litate Village, Todai Murajuku > Deputy Manager of Department of Titate Village, Todai Murajuku

Corresponding Author*: 1129kamasan117@g.ecc.u-tokyo.ac.jp
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1. BRI I BT 2455 DI O F AT

A study on the conditions and preferences of youth for selecting farm village as residential area

OfE LY, JFEM KL, LR Eil?, NIX b2, fim &Y
L Y, K RAEY, AR G2, T EE?
@Yuka Sato", Shigeki Harada”, Nanami Tsuchiya?, Yuya Kawamata®, Ryo Owada®

Kohei Uemuro?, Rina Matsushima?, Keisuke Matsumoto?, Yuuka Watabe?

1) BERYEREYPME  Faculty of Food and Agriculture, Fukushima University

2) WERAITBEIIEY S Faculty of Administration and Social Sciences, Fukushima University

3) wWERFARFELYH  Faculty of Human Development and Culture, Fukushima University
4) BRI 27 LM T2 Faculty of Symbiotic Systems Science, Fukushima University

F—7—F  FH QRN WFa, +v 74 vili&

Keyword : youth for selecting farm village as residential area, factor analysis, online discussion

FERTHIIRIC BT B K ORI HME T TH 5, £ THEDBEMNEEICHLTED
X9BEZERL, EO XS RETKERDTOWIDON, WEREHE 70y 27 b X VA
—ICEDTVL—V A=V IRT7 4 =N T =7 (ERER) 2T o 72, f3b N7z 19 Ok
ZHOWIZENT V7 — F ORI R 2 G oEELIcE» T L ZHIFLTwS, %
Teo AV A VERRD TR ZMA L. SROILFIZ D WREMEIC O W T~ 5,

The lack of farming successor is one of the biggest problems in the farm village area.
As a part of Fukushima University KYODO project, we performed brainstorming and
fieldwork (at Iitate-mura) and made 19 index lists showing conditions and preferences of
youth for selecting farm village as residential area. Via questionnaire done for Fukushima
University students, evaluation of subjective importance of each index and resulting factor
structure analyses were done. These results are expected to contribute to the planning of

farm village area activation. In addition, we introduce our own efforts on online discussion

and discuss the BFl B3 AR AH gimy
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Elucidating litate residents' value of life and happiness for Fukushima reconstruction

@M EED, PEH 2 YH: Y, Ana Ligia Vargas”, Myat Thiha Saw?, Kpi gAY
i WY, T ALY, 2B SAA Y, B0 Y
@Haruki Okuda?, Erika Nishida", Ana Ligia Vargas", Myat Thiha Saw", Hayato Onishi"
Ryo Nakashio”, Yuri Hiraguchi”, Chauhan Sonali", Hiroaki Sugino”, Masaru Mizoguchi®

1) WRRZER bR A EMB A8 Graduate School of Agricultural and Life Sciences, The University of Tokyo

F—7—F : HUSHEE, 232=74, KIEIHK

Keyword : regional resilience, community, nuclear accident

2017 S\ ARAFAT ~ D RERERS AN IRBR DARE. ke A v 7 Z AR L7, LA L 2021
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WEHIS 72 OER 3 A EREE A v 2 e 2 — 2 FEL 72, #R, ERBOoaI2=74
WA, izl e ik, BUHE, RROMRZESCHD I 2 =T 1 PHETH DL H
Z b,

Since the lifting of the evacuation order for Iitate Village in 2017, return to the village
and rebuilding of infrastructure has progressed. However, according to a 2021 Fukushima
Prefecture public opinion survey, only 33% of residents in the Soso region felt that
reconstruction had progressed. This study considered that there is a gap between the
recovery vision of the government and the residents. Semi-structured interviews were
conducted with three residents in order to understand the residents' motivation for living,
which should be reflected in their vision. As a result, in addition to the horizontal

community among

Ehidt =» m» FkoBE
residents, a vertical f T \ '
’ RES KA EATEL: ] F~0 Rk
communi ty that wHE { EataNOT b RETORY - £5 ‘ ’ (HoMEAOORMN ‘
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e D oL Aok E£LVRHERD

and future generations LHofRe SEaSF oS R K~ ORE
through inheritance of _ .

() . EHOfHD AZa=F4D
traditions was  NPORZ ’ BRELDRG NPODR £ 5EE ‘ ’ EEAOBRER ‘

considered to be crucial.  #i: EEeEHIETCII 1T ORFCHTIAE, B HETIII a7 4 CETIHE
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3. F& 5 10 1RO P HIRIC 31T 5 R EREH O Bk
Farmers' intention in the Affected Areas 10 Years after the Great East Japan Earthquake

and the Nuclear Disaster

@::hT BV, Ema ERY
@ Shin-ichi Hangui", Yukio Shibuya"

1) WHBRZEKY Tokyo University of Agriculture

¥ —F R, REEHE, TR

Keyword : farm management, farmers’ intention, questionnaire survey

WHARER LIETFNIEED?O 10 FROBKHICH T 2 EEREHORRZNE L 7.
BEICBIFA25HORMBLICOWTIE, 5 FELPICIZIERMERID T0%FRED 55, 10 iE#%
IR PREER & WO BB DA 5, IEREIIZ /R L T B 8E X, /KARIC KRB 2
AEDELERNB S, 72, BREOIEKICOWTIER, HMeME XY b, L ED
ERBLCEBIFERE o727,

This study investigated the intentions of farm managers in the affected areas 10 years
after the Great East Japan Earthquake and the nuclear accident. The results are as follows.
Regarding the onward prospects for their farming operations, 70% of the respondents
expressed an intention to expand their operations within 5 years, but after 10 years, an
increasing number responded that they would downsize or leave the farming. The type of
management that shows the intention to expand is often a combination of paddy rice with
soybeans and vegetables. In terms of the expansion of management, more respondents
are expanding the area and shipping volume than the sector or items.
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4. WMEREER BT 5 R AAIC X SRS
[T b UWETHhA] DK
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Creating “litate-murabito Zukan,” a booklet introducing litate villagers

-interaction between the villagers and university students through interviews-

OFEH AlFL Y, EF KD
@Soki Tokuda?, Taiga Matsuno"

1) Kt 6% Todai Murajuku

F—7—F BN, BREEN, Y-

Keyword : interaction between litate villagers and university students, litate village, club activity

HHRRKFZOY =27 A THHHEKE LTI, 2019 4E X 0 S RAEHN TER & o5
B2iToTE 7, 2021 fERKICIE. ERA v 2 2 -1t Twn 2T b EFhA L H
WO ZITW, EREE 128D/~ EfTo72, FEEEREOMOAZ LT, ER
PHOBBENLORROREZ EE P ROLWTH Y., ifizhET5E2A5TH S,
SHENO S ORIGEILGETENAEZ RIEL2D, 4 v X E 2 — 1M & Z O 2 ik L
TWL FPIEZR,

Murajuku, which consists of students at the university of Tokyo, has been interacting
with people in litate Village since 2019. Autumn 2021, we started creating a booklet, “Iitate-
murabito Zukann” vol. 2. Through this project, we interviewed 12 citizens concerning the
village. The aim is to promote interactions not only between students and those citizens
but also among them. This booklet is to be distributed throughout the village. This
interview project will be continued with improvement based on reader’s feedbacks, which

are collected by us.
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5. 4 - ER - 3EOHHEIC X 2 AREHR E O BRTEREEE i

Cooperation among Students, Residents and Corporation through Creation

of Flower Bed at Roadside Station in Iitate Village

OE BULY, M HR?

@®Keigo Kamakura”, Kotomi Nasu?

1) Kt 6% Todai Murajuku
2) WERPERY — 7 AR Agriculture and Forestry Circle Futao

F—7— F ORI, ARERA, S

Keyword : inter-university cooperation, litate village, interactions

RERFEDI =7 N THIHRRE DR L RN — 7 v fbkid, w65 RGN 2
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LD XY O AN L., WWHIOHZIAT 5 & o0 & Lz, BiiickEL Tid, Bl
HWoORREBMD S 2, HOTHR 2 E2IET 5 TFETH S,

litate Village is one of the fields of both Todai Murajuku (at the University of Tokyo)
and Agriculture and Forestry Circle Futao (at Fukushima University). We are cooperating
to elaborate a plan of making a flower bed at a vacant lot behind the roadside station in
the village. Through this project, we aim to make the space enjoyable, create interactions
with local people, and expand the range of our future activities. Furthermore, weather data

will be collected remotely and used to set the planting date.
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6. Bt m — 24 - ¥ D 4 A v I BT 5 pH ik

pH Dependence of Ion Adsorption on Kanto Loam and Toyoura Sand

@)L 74V, Wl EEY, R WY
@Tayyi Nam", Yuki Sunakawa?, Kosuke Noborio"

1) BB KRR AR 2R Faculty of Agriculture, Meiji University
2) WRERARFBRYMZER  Graduate School of Agriculture, Meiji University

F—7—F : h 7 LR, pHIKFE, WoERHE

Keyword : column test, pH dependence, adsorption characteristics

AFEClE. B v — 2 & Bl 3 5[4 A v @ pH ICikAES 2 WA FHEZ W & %
KT B E2HWE L, 3MHO pH KB LA A v 2 ELERZ AN TES 7 L
WKWHEAL. ZoPkdh o Cl-& SO42-1ED 6. IR S NzfaA 4 v &, BRI
L BB B Z Bl U 72, SEafimdcld, BilEm L1313 L 72 WS RS SRS O 7z 25, JEhA &RG
TR S B v — LTI PG & B A A VS RHES R b v,

The objective of this study was to determine the pH-dependent adsorption
characteristics of anions on Kanto loam and Toyoura sand. Solutions containing anions
adjusted to three different pH levels were pressurized into saturated soil columns, and the
amount of anions adsorbed on the soil, retardation coefficient and diffusion coefficient
were evaluated from the Cl- and SO42- concentrations in the effluent. Adsorption results
for Toyoura sand were in close agreement with theory, while anion adsorption
characteristics different from theory were observed for Kanto loam, which has high humus

and clay mineral content.
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Distribution of radioactive cesium in Tokyo and Fukushima prefectures using mosses

and roadside dust from 2021 survey

@JLE SV, A EJh Y, Wk mE D, MR RRY, JUN 5, Rk R Y

@Izumi Watanabe, Natsuno Morisaki”, Takashi Gomi?, Kana Watanabe, Yuto Sakazume", Hirokazu Ozaki?
1) WRETRY Tokyo University of Agriculture and Technology

F—U—F v L, R, AP

Keyword : radioactive cesium, roadside dust, mosses
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BorfidinE i (K 1D, &H»TH, WEERICRBIIZRR P Y — FF v =4 VRGP SNE
Wa7e L ORGEMD BT > U L ORRIEER EBIR L TW 5 2 LR S .

In April and May 2021, mosses and roadside dust were collected from roadsides in
Shinjuku-ku, Tokyo, and Koriyama, Motomiya, Nihonmatsu city, and Namie towns in
Fukushima Prefecture, and analyzed for radioactive cesium. The existence of high
concentration areas of radioactive cesium that can be regarded as hot spots in the roadside
environment in Tokyo, and a characteristic distribution in Fukushima Prefecture were
found (Fig. 1). In particular, it was suggested that street canyon structures and pedestrian
bridges, which are characteristic of urban areas, are related to the accumulation with high

concentrations of radioactive cesium.
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Search for black-koji mold that can potentially acidify soil.

O T AR HT Y, U #P, #al EY
@Yuko Chigira", Youhei Yamagata?, Tadashi Yokoyama"

1) MR T KA Graduate School of Agriculture, Tokyo University of Agriculture and Technology

F—7—F : PERIHUER, 7 VRTERE, Uk oY LERE

Keyword : aspergillus luchuensis, citric acid fermentation, radioactive cesium removal

T3RICEE L 72U E Cs olitic i3 RO L G8TH 5, AifETid,. Kaict
SERBIL T X 2 A2 RSOGO BB O I L 720 BRZEIK & TR &2 JEuE 1B
FKL72HR, A luchuensis RIB2503 #RZHUS L7z, X HiC, BEEMIT LY. 7 = VIBAK
HFREETFOHGEPEEZRICBLTHECI EZHLMC L, LEX Y, AEKEIZHE
SO IBHAEIC OB NG FEKTH 5 L EZ O,

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, the soil
acidification is an effective way to release
radioactive Cs adhered in the soil. In this
study, black koji molds for Awamori
production were selected for use in safe
soil acidification. As the result of search
based on acid production and growth at
low temperatures, strain A.
luchuensisRIB2503  was  obtained.
Transcriptional analysis showed that this
strain is capable of long-term citric acid
production due to its high citrate
synthase transcript levels even in the late
cultivation stage. These results suggest
that the strain would be ideal for
efficient acidification of the soil, leading

to the regeneration of the Fukushima’s

soil.
B AFNLy FRWZATSEMICE T2 S5EROMEEED S
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Concentration and Distribution of Radiocesium in Wood Stove Main Ash and Soot Dust

@Il Y, Pk kY, TR 2
@Yuki Sunakawa ", Michio Sato ”, Kosuke Noborio

1) BRARYEREBERESER Graduate School of Agriculture, Meiji University
2) WHIRR PR School of Agriculture, Meiji University

F—U—F Bty A, HR =7, K

Keyword : radiocesium, wood stove, ash

kL & D L(CICTHRI N FH 2 HA b =TI L ZBIcE L 3 IKICEEN S Cs
REZ, B BA86) IR Lic, HE (WRICHE LTS BRI Lic
H5E Uiz, FKb o Cs iR 150-300 pm DR - T K (24kBg/kg) £ 72 9. 75um LLF O
B Ci/M11kBg/kg) & 7 o 72, BEETIX, KIROHE, B X UM~ LEREFFNICKE S h
72 b T3 8kBq/kg LAT TH o 7245, KD HED O K- F5 IS T 3 367 Tl
47kBq/kg & Cs 2SEiREETHERE L Tz,

Radiocesium (Cs) concentrations in ashes produced when woods contaminated with Cs
were used in wood stoves were measured by particle size for bottom ash (cinders) and by
chimney site for soot dust (soot adhering to the chimney). The Cs concentration in the
bottom ash was maximum (24 kBq/kg) for particles 150-300 gm and minimum (11
kBq/kg) for particles less than 75 pm. In the soot dust, Cs concentrations were less than
eight kBq/kg at the back of the top board, and the site was installed vertically to the roof.
However, high concentrations of Cs were deposited at 47 kBqg/kg at the site extending
horizontally from the back of the top board.
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Study on Distribution Potential of Kuritake Mushrooms Grown

in litate Village, Fukushima Prefecture

Okl WEEE Y, W0 Y, 2R A Y

@Kento Nakamura”, Masaru Mizoguchi”, Hiroaki Sugino?

1) WEKAEBPAF R ZE{E  International Sustainable Agriculture Department, the University of Tokyo

2) WHRURZER D244y Graduate School of Agricultural and Life Sciences, the University of Tokyo

F—U—F: X2, e YL, EHRER

Keyword : mushroom, radio-active cesium, exposure information
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TEFBRER VS —JIT, BrofudREOHAMIZNETH 5.

This study measured radiocesium
concentrations in the cooking process
of kuritake mushrooms produced in
litate  village, Fukushima, and
examined how the data could be used.
First, the concentration of radioactive
cesium in kuritake mushrooms was
reduced by cooking. In addition,
presenting information on the
measurement  results  significantly
increased consumers' willingness to eat
them, but did not significantly increase
distributors' willingness to be involved
in processing and distribution. While
the presentation of information can be
a means of stimulating consumer
demand, it is difficult to reuse existing

distribution channels.
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Initiatives to Support Food Development Centered on Collaboration

with the Local Food Industry Aiming for Reconstruction

Ol JE Y, WA fEWR D, AKH BHE 2
ik e, NEFRE BE D

@ Yoshinari Takeoka ?, Seiji Tazo", Takanobu Mizuta?, Fusao Ito”, Haruka Onodera"

D) BHERFER B A ITTER Tohoku University Graduate School of Agricultural Science
2) kR atlmide s 2 ) 7 —F Tohoku Techno Arch Co.,Ltd.

F—U—F L, febase, T

Keyword : reconstruction, food development partnership
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&HHEIE A L. S BERSE O SAIMEERG MbHIE 2 SR L Tw 5, AFER TR, BN
MR O AT ICOWT, FlER A THMZIT .

Graduate School of Agricultural Science and NICHe of Tohoku University, and the TLO
Tohoku Techno Arch have concluded cooperative agreements with Miyagi Food Industry

Council (2014), Fukushima SERIDELES S &
Food Industry Council (2018), (Eif-ILF-EESRERERGESLOERRECSSIEFIERE)
~ERRO- XA bt - FEHEDOR TR~

and Yamagata Food Industry @ISR |90 IR0 Bk SRR L SR ()
@S EERARRSE: 8RB 7> 172 B GRS % 24225 )
. @ AT LU 255 1l TG S B (L AT
Council (2020) to support

- BER~ORMETUL T EHBR
. SAERAOMMNESEE

efforts aimed at reconstruction BB 2 a7t

saeRA | [A-m- \-;m-c (KA T F—F

of the local food industry, and ,

. . . . mﬁ:ﬂl / \ mriu i

is assisting member companies e e mm#m o
SRR R

in developing high value-added
products. This presentation

will provide an explanation of

specific product development oo paeerw -2 B b S BB/ 5L BIRE R E ~
mechanisms, etc.,, with case
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Integrated Analysis of Unstructured Data Posted on SNS
— A Case Study on #litate Village —

@I LAWY, O Y
@Hiroaki Sugino”, Masaru Mizoguchi®

1) FRERYEREBREEMPIEM TR Graduate School of Agricultural and Life Sciences, the University of Tokyo

-y —F : @AM, LT —X, A Y RE75 4

Keyword : Titate village, unstructured data, Instagram
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R Z BN — R THA L7 LT, -SNE £iii% w72 RocHlEds & O DBSCAN 2 & %
STEETO, R e mz b L7z, #RCEEO % | HEHIIC BT 5 IR 0 )5 3 & iR
a3 %o

Various types of information such as text, image data, and hashed elements are stored
in social media as unstructured data. In this study, we collected photos, text, and hashtags
posted on Instagram related to Iitate village, a reconstruction area, and integrated high-
dimensional features for 3 different kinds of data on a post basis. Some features and trends
were extracted by dimensionality reduction using t-SNE and classification using DBSCAN.
Based on the results, measures for regional development in the reconstruction area will be

discussed.

Ea——

7 — 2 3 FOFEE I IO W B D " RITHIE & S RERR
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13. KA O ATEBIG IC BT 5 FOKIRGIERIHIEE O @ 1{ni % Htk:
B & OB REL T ORE

Genetic diversities of the traits associated with deep-water resistance and searching

for their superior genes in organic rice cultivation

@B o4, i TP, wF BEID, PR mE D, AN BY, RI H-ERY
@Marina Iwasa®, Tetsuya Nakamura®, Shunsuke Adachi?

Tomohiro Nomura?, Takashi Motobayashi® , Taiichiro Ookawa"

1) WER TRARFBRER Graduate school of Agriculture, Tokyo University of Agriculture and Technology
2) M)A THF A~ Yukimai Design Co., Ltd.

F—7— F : RAFEEGRE, GWAS, SRtk

Keyword : organic rice cultivation, GWAS, deep-water resistance

KRG DAL DI K DRFEIZFRFETH V. BHEE O TKE D 5 b AT 2 R
TdH 55, FKIBRMOEFIHZ D 72 53, AREESRHCHIG 2 WA T VI O FREHT
RO LB A, Bl 2 IBEH QBRI S HYECE R - I3AWTH 5. £ 2 TR
Tld. HARDEA Y v R = 7 Wil O BUKIRPTTE I B D 2 IH @RS RRIE 2 BT L. K
B T o ROL o iRtk s X 0503 otk c Bl 3 2 @ 1 o i hfiiiik & HEE L7z,

"The biggest problem of organic rice cultivation is a large burden for the weed
management. A deep-water management at the early growth stage of rice is thought to be
the most labor-saving solution without using herbicides. However, the deep-water
management sometimes leads the suppression of rice growth. Therefore, the varieties used
for organic cultivation needs to possess the deep-water resistance, but the genetic
diversities of the traits and superior genes have been poorly understood. In this study, we
conducted the Genome-wide association study (GWAS) related with deep-water resistance
of rice using the Japanese temperate 4 —
japonica varieties. There were large ¢}
differences in plant length and tiller

number in deep-water management

-log10(p)

among varieties. We found the -} :

candidate regions for quantitative

trait loci (QTLs) associated with T2 3 4 se 7 s o W mw

Position (bp)

plant length and tiller number in

KB IX DRI BD B
55 3 Jetalk b o {n 1 hfiaeig

deep-water management."
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14. EALANEkS X HEREIEENER T sk %
MR PR RARAE [ & < SRl OER B L e ErERiE

Properties of growth and dry matter production in long-culm rice variety
‘Sakurafukuhime’ with a superior lodging resistance under organic and reduced chemical

fertilizer applications

@UTIT FEA Y, JIKS HORERY, ek D, KRN By
@Yosuke Noguchi”, Kentaro Kawashima", Shunsuke Adachi?, Taiichiro Ookawa"

1) WHR TRER DR AT Graduate school of Agriculture, Tokyo University of Agriculture and Technology

7 F KR, ATHRES, (LEIRH

Keyword : paddy rice, organic cultivation, reduced chemical fertilizer

{E2ANERHIR S & CATRENIERNCE U 72K A O s YE 2 #0192 S & 2 HIvC, i
REREEMES OIS, aveh Y, avenV sdl ZHOTHEFE TREHRBEE T
BIGHEREIT o 72, ZOREE, KEHAX O X K ORI S DOMELESIRE W ick
D, EYVEEREIGEDMBO 2 X D KE Do 7o, 165 I T O R HHER D/KHIC
T, AEEEIXO S < oML AIERIX & HEQ AT B L INENG O .

To clarify properties of rice varieties suitable for organic and reduced chemical fertilizer
applications, we conducted cultivation experiments using a long-culm and superior lodging
resistant variety ‘Sakurafukuhime’, ‘Koshihikari’ and ‘Koshihikari’ sd1 at the experimental
paddy field in the university farm and compared their growth, the process of dry matter
production and yield. The results showed that the growth and dry matter production of
Sakurafukuhime was better than those of other two varieties in the low nitrogen condition.
This result was caused by the large ' !
net assimilation rate  during
repening. In the farmer’s resumed
paddy field in Tomioka Town,
Fukushima Prefecture, the dry
matter production and yield in

Sakurafukuhime applied organic

fertilizer were the almost same as

those applied chemical fertilizer. . bR oo & < HFEE, asea Y,
aeH Y sdl
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15. FAHIS TR SOKE TR T oKiimbE [ Roo5] @
e & FEIR

Quality and Palatability of Cultivar “Tenno-Tsubu” Grown
in Paddy Field of Minamisoma City

@i Enl Y, ¥E KD, A% B, Ok BR Y, MW WiV, fol gEKY

@Youji Nitta”, Yoshinori Watanabe?, Rui Arima?, Ryosei Ito”, Moe Wada®, Yuta Sato"
1) WERFREYH  Faculty of Food and Agricultural Sciences, Fukushima University

F—7—F : plHET, Kook, HHE - B
Keyword : Minami-soma city, Tenno-Tsubu, high quality and palatability

2021 ‘ERERHIS T KAREEE [ RO D5 WECKIZ. Lifid b RIGH 7 TlIBHL I ER T

T IR MPRULT v 7 v T AU L RO T v T R ME U 23R
B bz, FRIERC FOLERISE O TIRIHE D EA TORWES D0 b vz, EEEN
THRI N EWHE - REWSHE S FER, BEL [O5&] 263 250 E - REWKOK
HEzHLTWE LEI LN,

Cooked rice quality and palatability of cultivar “Tenno-Tsubu”, which were cultured in
Minamisoma City in 2021, were observed by scanning electron microscope with using
specific procedures for preparing. In the peripheral and their inner portion of cooked rice
grain, gelatinization was advanced with combining features of amyloplasts as well as starch
grains. While, in the mid-portions and the center portion of cooked rice grain, non-
gelatinized starch features were abundant. These features are causal factor of adequate
“grain feeling” in “Tenno-Tsubu”. Moreover, these characteristics seems to be similar to

the high-quality and -palatable rice cultivars which has been bred in recent years.

AKAERE [RKDD 5] RECKOEEE T HiEE R
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16. fit Jo U 5 DI HT D BRGLER D S KMl 55 12 36 1 % KAk 3
TR FREICKITTE
The Effect of Rice Cultivation on Total Soil Carbon in Paddy Fields

after Decontamination in Tomioka Town, Fukushima Prefecture

@il 5D, B EED, N EAY, 0T EY, mA KD, @ iy, KI #-Ey
@Tomoaki Yamaguchi , Keisuke Katsura ¥, Masakazu Kodaira ¥, Megumi Yamashita

Taiga Takamura V, Shunsuke Adachi ¥, Taiichiro Ookawa

1) WRUR TRZEREBGHA R EETE R United Graduate School of Agricultural Science, Tokyo University of

Agriculture and Technology

F—U—F KM, BEERFE, b7 REFYLENC AT L

Keyword : paddy field, total soil carbon, tractor-mounted soil analyzing system

PR T I 1RSI T ARE & 7o T 325, HREHEO TSEIERE O b
BOBRICBT 2P v, X 2T, fE R E RIHT O K LS TRREE SR O BRI
WD R 2B OMET 7 7 2FEU B 27 22 e T HBERRKERZHEE L
7eo Z DRER, ERMEHENEGEIE I E ASERRGERDBRIINT 2 HM2 D o 7=, 5.
[Fl— DS 2 RERFINIC AL L. BRI ARIFIC X 22 ERILT 2 TETH 5.

Declining soil fertility has been a problem in farmland after decontamination. However,

there have been few studies on the 5.0

recovery process of soil fertility after o] b

resumption of cultivation. In this study, we . ) b

estimated total soil carbon using a tractor- 207 | E

mounted soil analyzing system in several

1.57

rice paddy fields in Tomioka Town, b

Fukushima Prefecture, at different times

THeRER (%)

of resumption of cultivation after

decontamination processes. The results

showed that the earlier the resumption of  -0.5;

cultivation, the higher the total soil carbon.

i

We will investigate the same group of 0 i 2 3 1
ARRIEAT U 1%

IKARDAERT T % & L34 b B D BIR RAT
SIS 5% KHETOHEAD Y (HolmSidak %)

fields over time to quantify the effects of

various cultivation conditions.
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17. ILKRERGE % LI X 7223 HEAR & AL R AR h S

Effects of applied cow manure and chemical fertilizer on decontaminated soil in Yamakiya

@/\E R, A KEE?, KAN SR 2
@Miwa Yashima !, Daito Ishikawa ?, Ginga Ohata ?

1) FTIERYPEREBEZEAFEF  Graduate School of Horticulture, Chiba University

2) TEERFEZESE  Faculty of Horticulture, Chiba University

F—U—F BReE L, HEIE, fE

Keyword : decontaminated soil, manure, nitrification

bR LI AEYE AR I, RO 7= IC 3B RASBE L RS, A
MR TR, B E LICBA T 2 B I SEHEIE & AL UIEK 2 v, 2R 2 BEt L 72, &4
LB B4R O SR MR (8EM) 1 40%/REET, BE 7 LToMELR L F%ET
HY, VIR ZREEL 7o BRERE L TUORIER 283 % L RBME T Lz, Fh Tk
TVESTERERPERLDS DT, BEIKOHLEESBEET % L ER oM,

After decontamination, the soil dressing has an extremely low organic matter content.
We examined the effects of cow manure and chemical fertilizer on soil and plant growth.
Nitrogen mineralization of cow manure in decontaminated soil for 8 weeks was about 40%,
which was equivalent to that in Andosols. Both cow manure and chemical fertilizer
improved plant growth, but continuous use of chemical fertilizer had adverse effects on
plants. In decontaminated soil, ammonium nitrogen tended to accumulate, and the

nitrification activity was low.

1600 " - B oo Tt da
a) TYEZTHER aco b) HELEEER
— 1400 a 800
4
T 1200 1 700
¥
=
Z, 1000 i pAatl
£ | S 500
Z 800 )
3 = 400
T
Z 600 z
- é 300 b
400 200
200 = 100 c
[ =) =
i J i | 0 all i ) T ——
Omg 100 mg 1000 0O mg 100 mg 1000 Omg 100 mg 1000 0Omg 100 mg 1000
mg mg mg mg
2RI+ £+ EHT+ 4+
m0HE m7HH m0HE m7HE
n=3 n=3
Error bar=S.D. Turky-HSD, p<0.05 Error bar=S.D. Turky-HSD, p<0.05

Prifefest ds L OHR 7 LR 2 5 L 7 HERS R 217 - 2B o B R o &

H
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18. fR S EMINTIC BT % REEMA~DOHkZ HiF L 72
TEPIREE B3~ 5 XY A

Crop Cultivation Initiatives Aimed at Contributing to Agricultural Revitalization

in Tomioka Town, Fukushima Prefecture

@A 570, Pk M VU, Sl R, AR FEEV, BOHERE?

@Shuhei Yamamoto", Masashi Watanabe”, Tomoki Shibayama®, Koki Homma® , Masayasu Maki?

1) BRI KRR AR Graduate School of Agricultural Science, Tohoku University
2) R A A Faculty of Food and Agricultural Science, Fukushima University

F—7—F Y, WeSCHEESE, RRETERH I B D < REE

Keyword : upland field crop, agriculture in the disaster area, agriculture based on productivity evaluation

RS E RN, B E T REITHROWETH v, FULRAEYEEE T3,
& BT D R 72 H IR ICHBR S 5 720 DMLY #l A % 2021 45 HFAG L 7=, HTN OIS ICE
WL EROBEEIEZ TV, UTo7uy 2 b 3ETHTH 5.

@® 5 BRI BT PE K % fi o 72 FRPE S DTS © — Vi
) HVE DA R DR

©) Y E— bty v ZEHGRE IR EREETHE
AT, EPRIPTERDIERIC OV TN T 5.

Tohoku earth quake and Fukushima nuclear accident damaged Tomioka town,
Fukushima prefecture. Since 2021, crop science laboratory of Tohoku university works on
some project for agricultural reconstruction and development in this town.

Ongoing project ;

@ Developing local product and beer brewing
@ Establishing a new crop rotation systems
©) Evaluating productivity by remote sensing

We talk about project progress and future prospects.

3 LSk ~,A 5 2
RBINTLEBORE : FE/ESE st T
2021 4¢ D 15 B
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19. ¥ b A D loT MMM A2 AP, INRICE I )i d
2%
)14
Effects on biomass production and yield response in taro

applied to IoT drip irrigation system

@k BV, WEF EY, B B, g gl v, K A-pgY

@Tomoki Nagayoshi’, Momoe Mino?, Keisuke Katsura”, Shunsuke Adachi?, Taiichiro Ookawa’
D) WEBRTRPAREBRENT Graduate School of Agriculture, Tokyo University of Agriculture and Technology

F—7—F: ¥ b E, MEHEY RA~—FEE

Keyword : taro, drip irrigation, smart agriculture

WWRZETOD A= — PRI L 2 HRIEMRIE BN 2 L3 5720, 1ERFET V¥
N %-50kPa, -100kPa ICHIfHIL, ToT rifEEEASY + 4 TR, INRISEICKIE
FRBICOWTHRET L 72, BT 20 HEO REFECIRIEKDOHIICHH b b T iYE,
IE % & MR L7228, LiETI3-100kPa THI Lz E, INEPKRE L, 1ANZ Y FHE
BRI U 7=, AKWHE L Y, itk /b3 v L3 T RUGHEEO BN B R E W & hbh o
7.

To establish the smart agriculture technology for farmers by commuting in the Coastal
Region of Fukushima Prefecture, we investigated the effects of IoT drip irrigation on
biomass production and yield response of taro varieties by controlling soil water potential
to -50 kPa and -100 kPa, applied to IoT automated irrigation system. At twenty days after
the end of the rainy season, - .
Onoimo maintained high dry
matter weight and yield with #"_ =
and without irrigation, while, . R
In Dodare, the above-ground
dry matter weight and yield
were greater and taro weight
per piece in controlled to -100
kPa. This study showed that
drip irrigation had a significant

effect on yield increase in

Dodare, sensitive crop to

S AN (2 51 % RN P 7 3 b A £ B
MG, () Al

drought.
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20. BREEMIC BT B 1IUMhE=2 Y v 7' 2T L DIEGEER

Experiments on a mountain forest Monitoring System in litate Village

@i b Y, BOE HE

@Masaru Mizoguchi”, Yasuhiro Itakura?

1) WRRZER 2GR A AEMB A8 Graduate school of Agricultural and Life Sciences, The University of Tokyo
2) () I¥AArybT—2 Misao Network Co., Ltd.

¥ —7—F :LTE-CAM, =%V v, [
Keyword : LTE-CAM, monitoring, mountainous forest

RN 75% Ik CEbh T 5, BIFsFE. Wi L72R K. PAef /v ok
EOBEFICHEINTVWS, 22T, BPoTELE RN 2 EET 5720, ILHFTH 7 —
2B H—=hbDT —%iKG L MRS HEZ LTE-WiFi # X 7 v A7 L&RFEL. 74
— NV FEBZfTo 7, ZORR BEDOH VLI DL TH, V¥ — 7 — ALV OERLHKIE L,
WMERRLEZTRTEZIL T, MFHMHTESZ Ldbh o7,

Iitate Village in Fukushima Prefecture is 75% covered with mountains and forests.
Farmers who have returned to their villages after the nuclear power plant accident are
suffering from animal damage from monkeys and wild boars. In order to track animal
behavior and habitat, we developed an LTE-WiFi camera system that can transmit data
from a data logger and acquire images even in mountain forests, and conducted field
experiments. As a result, it was found that even in this winter when there was a lot of

snow, the system could be used sufficiently by devising the capacity of solar panels,

Z0EZ 1Y 120042 UED

AL IC B I N7 LTE-WiIFL 1 X 5 2 27 L (VAT LICEH o 75l Wik B 2 7 Tii)
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21. /f J v chﬁ‘l“j‘ 6 7 3 V%(Brassica juncea)@,%iﬂjéj]%o)*ﬁgﬂ‘(%$ﬁ)

Investigation of the repellent effect of Brassica juncea on wild boars: A preliminary study

O/NE IREEY, I Y, FEE EEDY, OKEE BBV, JedE KRV
@ Shin-ichiro Ogura !, Kazuhisa Kato , Maki Tsuboi ”, Mami Oiso ", Hiroyasu Kitashiba "

1) WALKR2ER B AR Graduate School of Agricultural Science, Tohoku University

F—U—F: 42y, B, il

Keyword : wild boar, brassica juncea, repellent

N7 FDFERETICEH L, A4 7 s 5 2R 2B L7, mRREREMNANT
47 v DWBIN S CHEFERRKPNCRERZ 3. 2021 4F 11 H 18 HICHE#A X 5 %3k
LA vroltillZzaddk L7 4 AL TlBTE), 12H 6 HIZid A7 v 7 2 MfliZ 1mx1
m (SRR LRI SR E R B 7, BEEDHLDOXD 20872, 4 7 v iz 11-12 Hic
AN IR A L7225, IS EOHMBD I I FORED M YV RL BRI Aad» o
7z,

We focused on the pungent flavor component of Brassica juncea plants (leaf and seed
mustard) and examined its repellent effect against wild boars. On November 18, 2021, a
night-vision camera was set up in a livestock farm in Katsurao Village, Fukushima
Prefecture, where wild boars often appear, to record their appearance (to be continued
until April), then two varieties of Brassica juncea were planted in a 1 m x 1 m area and
filled with potatoes in the center. Two potato-only plots were also established. Wild boars
entered the test area in November-December, but there was no feeding on the potatoes,
no damage to the mustard plants, and no rooting was observed.

ot

20
15 r

10 +
« 5l
@ 0 1 ll-
T 118 25122 9 16 23 30 1/6 13 20 27 23 10
E 2021 2022
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HFMEHICBCTA 7 o> DMBIAHERE E 17 I X U % DR OB 5516,
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22. fREERILIC BT B LoRa Hhikl(E > 2 7 L 0k fE

Prototype of LoRa relay communication system in the mountains of litate Village

®Riko Ahmad Maulana®, #I1 JB D, 28 AWV
®Riko Ahmad Maulana®, Masaru Mizoguchi®, Hiroaki Sugino"

1) WRRZER bR A AEMB A8 Graduate school of Agricultural and Life Sciences, The University of Tokyo

¥—7—1F :LoRa, Wiz, (Lh

Keyword : LoRa, repeater, mountains

S RAEEAN I 75% DIk T Z D BRI R D H 5. JHFEFRERIH L 72 RRIZ I L
A7 v B EDMEFLHE TN TS, A TRILKNICE T 2@ OTH ZEHT 5
72917 74— LoRa ZH\W7z 10T v ¥ —DlEEE21To 72, TDORHE., Bk
P LD HTE 2 5 - ML 7x & DSRARSAE. WL DR E 2T 505, RISk & 8%
B35 LI ko GHiEHIFAZ 2 R VILRTE 5 L Abh o7,

litate Village in Fukushima Prefecture is 75% covered with mountains and forests.
Farmers who have returned to their villages after the nuclear power plant accident are
suffering from animal damage by monkeys, wild boars, and other animals. In this study,
we conducted a communication experiment using a private LoRa and IoT sensors to track
animal behavior in the mountain forest. The results showed that radio propagation is
affected by mountain topography, weather conditions such as temperature and humidity,
and forest density, but the communication range can be considerably extended by installing

a moderate number of repeaters.

BREEAT L B E X v 7z LoRa DI - hilkds - 2 v 9 — D idEK
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23. Fu— v ORI & EAE 2 7
A XD FHINE <y € v 7
Predicted yield mapping of rice varieties using drone aerial images and machine learning

@A KV, i K3E?, RN F—ERY, M RV

@Taiga Takamura ?, Tomoaki Yamaguchi?, Taiichiro Ookawa® , Keisuke Katsura !

1) WRRTRPEYEH Faculty of Agriculture, Tokyo University of Agriculture and Technology
2) WHE T RPZERZBOEA R 2EW %R United Graduate School of Agricultural Science, Tokyo University of
Agriculture and Technology

F—U—F: Fe—v, BREE, ey 7

Keyword : drone, machine learning, yield map

IR DRI 788 B E B O RBLICER TH 5, £ 2T, SR E T O % i3
B I Cw KM T, SR Fo— v 2R F A7 P GRD 6560
R TR A AL . INBPHIE T A 2RER L7, Z R, M L DB H LY
b, HEBWNHEEZ L LD FETROHVIEEDE T VSRR TE 7 (R*=0561), %7, K
RELIETAZHG, B - BSNONROEREHEE TE 7,

Quantifying spatial variation in yield is important for optimizing management of
cultivation. Therefore, yield prediction models were developed by machine learning with
vegetation indices obtained from aerial drone multispectral images taken during the grain
filling stage in a group of rice paddy fields in Tomioka-cho, Fukushima Prefecture, where

many varieties of rice are cultivated. As a result, a model with higher explanatory accuracy

was developed by ) N
learning multiple e A
varieties together

than by learning each

variety individually
(R?=0.561).  Using
the developed

models, we were also

able to estimate yield o Lk

variation among and 0 25 50 100 150 200

within plots.

HEEL 2R TP T M X VIR L G~y 7
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24. JEARET R MHRIC X B R H AR 5% 0 PR o Bl

Observation of Pasture after the Great East Japan Earthquake
Using Optical Satellite Imagery

@AY, Kig THY
@Muxiye V, Chinatsu Yonezawa "

1) HAL KRR ZER LA R Graduate School of Agricultural Science, Tohoku University

F—U—F:VE—brovy, Ko, SeEdatmg

Keyword : remote sensing, pasture, optical satellite imagery

RHAKRRE IO St B3 — Il SRR & 2 BUHYEYE D I 0 E 2 2 T .
S D A 2 F RS 2 PO HEAE UZe BUREA R L 72 & D X 5 g% =2 7
DH &R TEBNCHL2ICT 5 2 Lid, WRHMKDSZDEIMZE X 5 L THET
H %, AUFETIE, EHRKIRTNICALE S 2 FALKE OISR QBRI D 2012 4 DI
DIZEALZ A 572912, SO EEIRIHR T — X Zfi#fT L 7=,

The spread of radioactive
materials due to the Fukushima 201 Zﬂz —201 8{@5 A
Daiichi  Nuclear  disaster ") &
following the Great East Japan
Earthquake affected some
pastures to suspend their
grazing use. Clarification of
spatial and temporal changes of
the unused pasture area is
important for their future
planning. In this study, we
analyzed multi-temporal

optical satellite data to detect

changes in the pasture area in

SO SIAER

W =ithh S5
500 m

Kawatabi Filed Science Center,
Tohoku University from 2012.

122012 4E~2018 4E) D G HR O B bR & 251k
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25. SEAHENNELEIC BT BIRE - Koy - = P Y v I RT v v M5
DY E—rE= XY v 7 OH M
Effectiveness Study with Continuous Remote Monitoring

on Temperature, Moisture and Matric Potential in the Production of Matured Compost

@Ml HORER Y, O D, 5 Hh Y

@Kentaro Uchiyama’, Masaru Mizoguchi?, Takuro Hara?

1) BFERYEREBR A EMEIEM R Graduate school of Agricultural and Life Sciences, The University of Tokyo
2) fkk&tkx 4 5774 > — HIC Co, Lud.

oy F R, SN, ICT Ve—bev ey

Keyword : soil regeneration, matured compost, ICT remote sensing

AR ENGE & AR O BEERSBE L Shah, ICT 3 2GHL., Befkiac
o TS AR O 8LE TR OZRIL & Bl WEN L2 HINE 35, AR Tl
e DEEE - Ky - EC- MP 2 ICT 2 v 2Tt eE=2 ) v 7L, XF7XA—%D
ZALS AR 2 ERE U 72, FEREDIEEE & 7n B HENE IR E 2L DS, KRB EBIRL Tnwd 2 &
Bbh Y, ICT vy Hic kMt =2Y v 7k o THAE 2 TE 5 0[HEtE0 R
INn,

With the need to promote organic farming and the importance of organic fertilizers, ICT
sensors will be used to improve the efficiency of the production process of fully matured
compost, which has relied on intuition and experience, and to improve the quality of the
finished product. In this study, temperature, moisture content, EC, and matric potential in
compost were continuously monitored using ICT sensors to confirm the distribution of
changes in the parameters. It was found that changes in temperature in compost, which is
an indicator of fermentation, were related to changes in moisture content, suggesting the
possibility that continuous monitoring using ICT sensors could be used to determine the

degree of matureness.

[60m <FUv7FF>¥xh | [eom WIS
—
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26. A X EBAFTICINT 734 AR 2 — 7 4 v 7 Edhi DS

Development of the seed coating with a biofertilizer for direct sowing cultivation of rice

@LH HFRY, Fil BEEEY, K OREP EY, #il kY
@Shin-ichiro Agake ¥, Masumi Maeda ?, Naoko Ohtsu-Ohkama ?, Tadashi Yokoyama ¢

1) WEBRTRAEEG R EHSER United Graduate School of Agricultural Science, Tokyo University of Agriculture
and Technology

2) WRUR TR Faculty of Agriculture, Tokyo University of Agriculture and Technology

3) BERUER T RZAEL2ERTERE - 7' a — S Aiff%EBE  Institute of Agriculture, Institute of Global Innovation Research,
Tokyo University of Agriculture and Technology

4) WERFERYH Faculty of Food and Agricultural Sciences

F—v—F A REHRE, BT -7 4 Y7, S AR

Keyword : rice direct sowing cultivation, seed coating, biofertilizer

TLrIZCNETBHHE LTHHEL TE 72 ANETW DN A A | 2 ERRAR IS #E)IG L
7o 3@ B R_L, FT~ERREYIRREMEYTH 5 Bacillus pumilus TUAT1 % 2 —7 4
v 73 BEMOBFICIYHATH S, T3 A4 AR EHCEZa—FT 4 v iIcBuTH
EIFEM (I —, $ka, RAEY) LoMEZIHIEL 2L 25, RAE Y THERMER)
EAENT, BERBPOF Lva—7 4 v 7 FiETIR. k3 icB0Th 2 ORE B X
hTns,

We are facing a paradigm shift to sustainable agriculture independent from huge
amounts of chemical fertilization, which causes environmental problems. Moreover, in
Japan, the transplanting cultivation of rice has transferred to a direct sowing system which
is less labor and lower cost due to the increases of the aging population with fewer children.
Therefore, our research group is trying to develop the seed coating with a plant growth
promoting bacterium, Bacillus pumilus TUAT1, which is contained in a biofertilizer that
we had applied for transplanting. First, the seed coating by the biofertilizer with each
commercialized material for direct sowing i e
(CALPER, iron, BENMOLY) was conducted. " s
The only coating of biofertilizer with sEmi
BENMOLY indicated a significant <

improvement of plant growth. Second, the new  +wa

seed coating method by iron with bacteria &>

enhanced the plant growth. The details of the

B, EFEM & AbETz
NA XN T =T 4 v TE L Z O REHE R

experiments will be explained at this conference.
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B B e v K 108 A H (mega) M
YR IV mol 102 * 1 (kilo) k
* B A TI cd 107 727 b (hecto) h
FEA SOT Y rad* 10 77 (deca) da
fEA AFGIOFT st* 10 7 ¥ (deci) d
* BB A 10 £ ' F (centi) c
103 2V (milli) m
. . 10° <4 7 1 (micto) u
SIEfz L fER & h 3 Bif: 10° F 7 (nsno) n
&2 B 2 (7@%) 1012 ¥ 1 (pico) p
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E Vil XA H I (pascal) Pa Nm 2
I3 ¥— Ja—n (joule) ] Nm
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= * ~ ®
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EEKTAR [P] gkg~!
[A] %
K ER [P] kgkg=!, m3m-3
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[A] mgdm~2h-!, mgm~—2s~!
K # ® K [P] gm-2s~!
[A] gdm—2h-!
&) [Pl BEXLVERTE [A] BHEFEhERERFTELRT.
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