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KETBROERERE 2 X 2 5 HETTHEREE DR & FlhIRE~DIGH
Nitrogen fixation by iron-reducing bacteria in rice paddy soil: discovery and application to

sustainable agriculture

IR
FORRFRFGR PGB, RO MEDIRI 4 7 ~— > 2 v E ek

KIEDOAE IZKH RO ERMKE MHEFR) CRKESZLALN TS, KEATE~DEHR
Rt L L, HEMAEYIC X 2 BREERKCHEETH 5, FIENTT - 72 HiE/KH -5 % %
RELTZAZY TV R ) Tt —of@frics e, KEHEEOEEHETH 20ECH (740 3
FYNTX—JE, VAN 2 —EME) Bk EREEEET (nif) BEEYMRD SHEEIC
Bz, ChHEETHIIERBEE~DOBGER T T2 FERIN T o8, KfiE
Wi o> oK EHECEREE 2179 FEAMEY ©H 2 AlREER I N7z,

NS BIETCH IZ/KH 182 & o BRI 234 < M L K 8 Sk o S8R TCH o PRIk %o 5
EREICOWTEHAHTH o722 &b, ETHEERA AL, ZOKE, BohgBETHOITL
ACETHFRED L IIFB I, SREEEEEZ R L, PTdbTAr IF Y 72—
B 23 1 IC B W CEREERE R FIFE T 5 2 L Yo CREA L 72,

INOERITH T, Fe(ll) 2 BT RZAM, MiboHONMR» AL 2 6KHBELE G54k L L
THEET 2, ZZTHbLOLEZMAENRKHLE I 70 aX nc Fe(IIDLAEY) (720~ 4

FZ4 b, Fe203) ZifMT 52 L ic X o CHIBORREEEE LR E 2089 pHEEL -, %
DGR, Fe(INLAPITRMXICH T, HEX X Y b EEICHCEREEEE S B X L, [l
ICHGETCH R O EREE B FIFEY R S v, i, KENC EZERMS 2 i L.
T OEREE TGS L OKRRINE~ DR ELZ AL -, ZOfE. SEREEIGEIT SR X
CHBWTHBRX L) D EREICEE o7, KERMAEEREHGZMITICL D, SRETHIEHRE
ERIT) TEAMEYTH Y. SHOMEHIC X > CEEBESHERI NS T & R EHEMICHS 5
T L7z, EREEREICIEN VML L CER L BRSSO 7 2 ) A FI4 P LY
BY A PPEETCHLIEDBHLIC LA, b, BEHATICL Y, ERENES
WMo L 72BEDKRRINE DD AR TE 2 2 L AR E Nz, —F, KHEE~D 72 ) [ FF
A FOTMC XY, SORITCHERETE QW L BENRT A TH 5 X & v AL O] 2 [FRE 1k
T3 LEMERL, $ORITHOEMALIC X ) A 2 VAEROME L 1 2 BHEBE R ME I N &
DR X 7z,

LA ED#ER 2 bR D & b AR T Sz, (1) SOETCH % REE (3K H 15 o %8 R0 K R
FHCHEIE R KEE 2R L Th 0, ShicXoTMTX 2, (2) SRBEITHEREE L. ERMER
AR L . BREE~ OB R AN 2 BT 2 KA ERAT~DICHAEETH 2, (3) $HEITTH O
I X BIEMELIZ. KEAR S D X 2 YHEHOHIRIC D 27828 b . HIERIEBEALHN k-~ D Bk A ©
%5,
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KHELBICHT 2 A 2 Vv AEREHE L 2 2 VR{LHE OB &
Dynamics of methanogenic archaeal and methane-oxidizing bacterial communities in paddy field

soil

wIN &
il BRFR G fn R IRt

A XV IFRBE~DFERKE CIRESR AT ZATH Y, KHIFZA X v OFEERFERD DT
Hbo AXVEREMEIC X 2EKREE A 2 VIBLHIEIC X 2BLEDOZEDIERD A X v O
Hehd7, MEEDRHZKELO DX X v REICEERKEIZRZLTWE, A2 VAR
HE A ECTH O L K L 7AF L7 8BTS L T A X v R ERT 5, — 7. HRMED
A2 VAR X R AR, HERE, KRERE L SR c A 2 v EBLLHET 2, @
L OKHEBHEKEI N DI 1HED S b eKEAERE SN S 100 HIERRE T h . 2 UH o RN
ICIZHEKEI NG 720, KETEHBEOBGETIRED 1 FOFRTHRESLHTL, 2OLH %
Rz Frok I HBIc BT 2 2 2 VAR & 2 2 vERLIE oBifEIc o v T, FIC@EB L~
VT L 72 8 R 2 #EA L 72 0
A 2 ERCE AR BRI T B B 28, EEKREAMERH T & 2l E oK Ttk - Bk
TRIcBD & 32 ORFERNE 13 CTRE R R EEZ R T, KIROEMEL L CAIIT/NE MR
RECIREfT 10 T2 “EBMFKHICE T 2 & ClE, K5EiE. DNA - RNA 20 R & L Z2f@frovs
NTh, A2 EREMEOFERCREEMBIZEK E BRREDOB TR E VIR bk
Dotee —7i XA XHBMIREECTEMN T T, ZH D 13RO EACIKRIEDHERF & 2 2 FH A it 355
DX T IZEFEKH X & [, DNA OfffTic X 0 FEEIZH 1/10 1K T L, Al s 1
R 2 5 RNA OffHTIC X Y BEEDOTEEIX 1/100~1/1,000 FLEEICE T3 3 2 2R E N
T2 TOX DT, WHE OKHO LR THEFEF S LT 2 X & v AR BEESE ol 7 e M 1
MRt IClZ Kb L E 2 b LTz,

HHE QKIS BT BIFRMED A 2 VU O FAE R LREEMR T, A & v ARBGEHIE & Rk
ICHEK « EAREAFICBD b TR E BB Z IR X v, 7, RIS o iR X < 13 s /K
X &, HFSMEIC D BED 5 3 2 2 VIBLE OFER 134 1/10 IR T 32 2 L AR S vz,
T, A& EREEE &S - BRERICEBIL 727 v = T IRLE R 2 H L. FfkicirRET
b 5T vES TR OFER IR CIHEFKHX & 0 10 ffFEnEzrns & exd
W ch oz, A2 VBLMIEOFERICIT, FEOMLETSEAF LV D, AFHLECTH L A X
v OHHERR E e EE RITT L HEZ b,

KHD S OFAENT 7 & A &2 v OBEEE 2 2ECIE, KELEICAER T 2 A 2 VARG E
XX VLA O 2 D X 5 A AERBIFHEZ BT 2 L 3 ETH A I,

® oA

[
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Bi COMrED TRIGH] VB30 ?
: Enhanced Rock Weathering ® AJRgM: & 3E

FRIE
IR ALK

2050 A —F v =a— b 7AOEBICHT, RO COZMMIYICERE S % Carbon
Dioxide Removal (CDR) #ffiofiFskd 5N T\ww3, FO—2¢ L GEFEFHEINTWBED
23, Enhanced Rock Weathering (ERW ; B4 EULIELE) TH 2, ERW &, KA A I O
FULE)G 2 NAHNICREL . 2 O T COZHE T 2 HAfiTH v . FricEH~D 5 a Kl
HBFEEHINT WD,

tiERCik, HEYIRLMEY ORI X > T COBMMEGEI NG, 2 ZIcIGEDE VT 4 B8
WM EETAEOMREA T 2 &, B LRIGICX 5 CO.0iEE E HCO; ™, Ca®', Mg*', 7 A
Wl CoBEHMEEI NS L —AE NS, X5, Ca?', Mg*, HCO; 2511 &/ L T~
kI s 2 <, RNGREREICORPE D EEZONTWS, EBHi~ofifMEl L LT
X, EREEAELGEOZLEDEZER T ILELDH Y, BIERXRAEP FEH ML o Tw»
5, Fo. FUCHEIIRBRITIKEES 2 —77, R CiE = AN F—2HT 5720, WiEDO L —

FAT7%BRTHO0ERD L, I OICET tha ' BIEOHPEINS Z Lo, WX - B
JTER B OEREAR L Oa b FMLLoBEL 1 5,

—77. ERW I3 #i7 2 REFRERAM ClE e <. HIBAREIMNE Loz io, Xla D)
fRicfEoCHEBpH B LR L, Mg 7 AR & faE s 720, B - AXELECIEY
EERZRET RS DH 5, FEE, KNG 2 L 2 83EEE i, TR X - <Y
BICHERECHED N TV D,

L2 L, 3Bz izl ol FEr0Ech b, REOAOMARZ AT I8
DR FERK D22 L. FricHilf B 13l LR E C@k 2 Bl 2 ¢ 2 vlRetEni d 5, —77.
W 132 c IR E S o N 2B E o B IC O 3 2 a[gEE b B 5, L7228 > T, ERW Dj#
2 i3 2 1213, SO RIEEZ T T <0 k. fLBRIEE. AKBEIRHE R & AT Ry
BREE L OHAEM 2 ZEST 2 0EDRH 5,

THic, ERW ZRFEZ LYy b & LTHaFET 21k, EEO COrEEZzERT 2
Monitoring, Reporting and Verification (MRV) 254X TH %5, BikTld, ZRAHNE Ca?
Mg? DfE LD b OBEIRICE S WYL EZHEE 32 7774 & #EOFEPRH T T
208, FHECHHERELFEMCRECERZ L PETH D, Tz, LML HCO; 23
+ 35— — EER B 2 BRECORBFBRIICOVT O PMEELELIE S,

ERW o FERticik, SafE, R, MHE L R BoMAE 2 mdt L, K- BEBH %
BUORBRE T v AZBGAT -V CERT ZLELD 5, BiMhrRERED [KIGH] L L
TRz L &, SRORMLKIGE T3 oK - MEBE Z O CHET 5 2 L AHEEL 7«
%, ERW (%, RHFEMEER L ) HIBRBIELOFE & B35 2 7 — Lo L8 - (LR ET S
WIENRTH b, D BRI OMA L AAIRTH 5,
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BEBRETOII DY UEERERIGEE
Adsorption kinetics of phosphate on iron substituted allophane
AL 1 - AT 1
1 B LR

EL B (Abstract)
TuT o VERR EOFEGYH THLT R T =0k, BERNOT VI =T A0k & R
B L THEMELTWD, KRBFZETIE, 707 = OSKEHN Y ROV EEE I KIE T A fif
222 L Lic, WECHEERL Y, $x s%ateT v 7 = IBe GV a
Tzl U UEBROWE R, GHE L BICTKE L otz
F—U—N:T7m7=r, FRER WG OGEE R

Key words: allophane, isomorphic substitution, adsorption kinetics

LIFL®HIC VX =0 A AR A KRR 2 I C 2 FREA
Tz iTe T e VERR Y T DOEREHIT 17 = Fe 5% (11 0.95 : 0.05)
%ﬁ%%?%éo$MM%imﬂ%%o3~5 & Fel10%(1:0.9:0.1) #AHEK L7,
nm OHZEERIRT, REEMICLY U EBOK (2 U U EEO WS IS R
ARELBIIRET D, HETOT R T = T, FOGHE T v 7 = > Z7F8E L 0.3 mol/L U v
HENOT VI =0 LO—E0gk & FRER B _IKED U U LKERZ B 1:2000 D5
LTHEY, VUBOWREICEEL525L%E  FTIHRMUL, pH4 £721X 6 DEMFTHEL,
2 HNBN, FEMIIMEA STV, KK 14~3 HEOBEIK A HE L7-(0=1), AIEF D
TR 7z % B%REE Ok A E A (B LT U URREEZEY) 7T T V—IETER LT,

HZERmB5ENTEY (Kawano et al.(2024)), W5 B ORI AL 2 — iR EE G 1)
BEWRT 0720 VBERAEICKIETE  ICEIFEL, PIRSEE R2)A8H L,
BT 52 21, BV VREEOK dq; )

A FERIICH BT 5 AT T B B a - e W
Do h =kyqé (2)
AFIEO BRI, SREBR T a7 20 ot THREOW AR, qo t BV OWAE R,

VB OWEROGEEEFERR % pHA & 6 DRRIET k2 R, b B

TV, USRI pH OENeT7 1 7 =0k (3) X #5360 HH (P K-edge XANES)

B L > TELD U VRO EE & KGH UUBERT LI = ABIOEICHA LT
FEOEWEHALNITHZETH D, WHONEHET 5720, Hnbir e k

o et % —BL6NI 2B\, U ks

2. BE # D Fe0%, Fe5%, Fel0%, Fe100% (1 :0 : 1)
1) 7TuaT7zrOEK 7u7xzrdP oK XANES 227 k

Ohashi et al.(2002) 2 &&12, 4V MW A EEIEETHE L,
TRV T LOKEHR AT VX = T DK IR
EHWTEEEEGEERWT a7 2 Fe0% 3R
(Si:Al'Fe=1:1:0) Ak L7z, £z, k7T Q) U o BOVERGEE FEHR

021



M 1287870l s ORE
PR, RTORFIZEBNT, U s
ORI KOS HE R TR T &
72(R2>0.99, # 1),

1.2

o
%

o
®Fe 5%_pH4
®Fe 10%_pH4

Fe 5%_pH6
®Fe 0%_pH4
Fel0%_pH6
®Fe 0% ,_pH6

0 1000 2000 3000 4000

S ] (min)
1. &7 72 ~0Y UBROWEREORFHE
Bt RSO E A~ [El

o
IS

OO OE

% 7 B (mmol-PO4/g-llophane)
(=1 (=1
) =N

=]

F 1. 8 IRBUSEEE D EHk & IR

pH  Fe k h R’

(%) (g/(mmol-min))  (mmol/(g -min))

4 0 0.008 0.007 0.995
5 0.029 0.038 1.000
10 0.014 0.017 0.999
6 0 0.010 0.004 0.991
5 0.015 0.017 0.997
10 0.010 0.007 0.995

F72, ETORMMITBNT, U U BBITRGEE
% 3 FEICT CRdiclgz L, 20%—iE
(CHERS T 2 BIG 3 HedB ST, [Al— D8k (& =g
THT % &, pHA DR U BROWEENS
<, IIHIRIGHEN R E N ERbroTlz, W
TNO pH IZBWTCHEERA T a7 200
FY CEEOWAERENRSL <, FIEIROSEE

Feb% 3 KT -7,
(2) X #5394 (P K-edge XANES)

pH4 OFEHETY U galE ST T a7
= > (Fe0%, Fe5%, Fel0%, Fel00%)» P K-
edge XANES A7 RV &K 2 [ZRT,
ETD AT "UIZEWT 2153 eV FHT D
WE— 7 DR S LT, Fel00% Tl 2149 eV
MUTlc e — 7 DB SN, thoT o 7 =
TR T,

—Fe 100%_pH4
—Fe 10%_pH4
—Fe 5%_pH4
—Fe 0%_pH4

2140 2150 2160 2170 2180 2190
energy(eV)

K2, 7r7xr - BT 07 = (Fe0%, Fe5%,

Fel0%, Fel00%) @ P K-edge XANES %<7 /L (pH4)
4. ER

U RO EEN pH4 TED £ po7-8E
KE LT, 7a”’xrOERERNEICHE
L7z EmBEZ NS, XANES A7 hLic
BT, 2149 eV (IO B — 2713V > L #kDfE
HBERTEEZEZLNDD, Feb%, Fel0% Tl
IOV —7 R TEY, BEMUT 0T =

BITOEKE U OB TR TE o

7‘:0 Flo, 7Tu 7 CERRICER AR D &,
HENOT VI =0 A& ORBIEWRT T Tl
<, R~OF3E 547 % (Du et al. (2020)),
FoT, REIZHN/MHE LI LITLDWE
YA FOWMR, SEHEMN T a7 = R Y
a2l INE LT-HEHRE L TEZLLND,

. 85hYIC

TaT DV O RS G E X
BOFIEIZ L > T RT 52 LB BT
X MRAY AW TULZ DB 72 B2 K] % fif
Y RANY I A

27,
HT2Z LnTET,
ThD,
ZEE (A 8P RID)

Du, P. et al. (2020), Journal of Geophysical Research: Planets,
125(12), €2020JE006590.

Kawano et al.(2024), Journal of Mineralogical and Petrogical
Sciences, 119(1), 240729.

Nakajima et al. (2025), Geoderma, 461, 117488.

Uchida et al. (2022), Soil Science Society of America Journal, 86(6),

1571-1581.
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7 07 1 >0 PFOA U5 #44& oD iz AR
Mechanism of PFOA adsorption on allophane

el fER

AR T2
SR TR RS BRI -

IIE S
2 R TR

Z & (Abstract)
F72 % pHBREE T CTPFOA O v 7 = U ~OW A Z RE L7-, PFOA OWE &L, K

O pH N 4505 31
R[] D%

RT3 5 LN L7z, [ 19F NMR Cld CFe Bk B — 2 DR US
TARHAMEE 720 (pH 4.5), ~L 7 VA v 85N DAL FEREE OB 3 /e 47z,

F—U— K :PFOA, 7 17 =, WOoEHHE, BRRILNIE, BB 7 — U =B8Rtk
Key words: PFOA, Allophane, Adsorption mechanism, NMR, ATR-FTIR

1L IFLE®HIS

RER TSN WAL BIORY 7
nAu 7T X ubaEY (PFAS) o t+HEHFTo
BB R I 2 B S 5 1213, HEEEFE A~
W5 B OFRBANEE CTH 5, Bl Z1E, ~v7
NAa Ao 2 (PFOA) O i ~DW
& VIEEYEMI O pH SEICCHE R L, SR O 5%
BEZ 5 1), BA7 HIcBMIZEEND
77z %, pH DG U TRIFEMNZET
%72, PFOA OWEZEE)NE pH ITIKFT 2 &
Ez bbb, RiFFETIHE, pH 3 BLU45IC

BIT5H PFOA O7 17 = ~DOWHE RS, K

# & PFOA D4y FURREDRERFAAL 2 M5t L 72,

Si/Al=1 ®»7u~7=x> 0.1 g lzxtL, 0.01
mol Lt NaNO; #EfFE & L, PFOA # 1
mmol L& 725 59 U U 7= W 5 5280 % i
L7z, ZOWED pH % 3 721 4.5 |ZFR%
L, 1,24, 168, 672 X 1'4320 h MG &
7zo PFOA WAEEITRIK v~ 757 1 —/
EESHE (LC-MS/MS) 2k v illlE L,
FRORBRRG fo 1%, [ER 19F BB g ik
(NMR) ¥ X O RRS 7 — Y = 2 #R 4k
IEEATR-FTIR) (2f L7-, 19F NMR Tl
FIZ CF D AT Mvaig L, FTIR T

023

X PFOA KRBT 07 = & DFEAY hL
225 COO HIRE — 7 Z3Hili L7z, 245 D5y
HHHTIZ L > T PFOA &7 1 7 = DfELHE
KA ONNCT D Z & aRlkART,

3. R
(1) B0 F2hR

X 112, pH3 BL UV 4.51281F 5 PFOA %
EROREEENE, 1~672 h OF — X (Zx
% Elovich X2 XA 7 4 v T 4 v T H7RT,
pH 3 IZHB T2 WAL 1 h Db 672 h 2T
THIAN L, 247.6 pumol g1 [ZiE L7-1%, 4320 h
TIL197.0 umol g ' ITIK T L7=, —F, pH4.5
TIE 1h DIRERRRRICHN L, 4320 h T 229.8
pmol g M IZEE L7z, UL EX VU, PFOA OWE &
ORI pHIC K o TRz 572,

//
~ 250 R2=0.9744 —
i
a L — a
2 200 Q*// § ®
g 150 L/
[ R?=0.9536
51001 ® pH3
£ A pH45
@ 50- ——Elovich fit (pH 3)
< ] ~——Elovich fit (pH 4.5)
4
0 . : . . : : S/ .
0 100 200 300 400 500 600 700 4320
Contact time (h)
X 1. pH3, 4.5 128175 PFOA DT R 7 = ~D

Wi B ORERFA(L (n=3)



(2) [k 19F NMR

212, % pH IZBWT PFOA % 168 B XL
W 672 h WESHEZT a7 rOEK 19F
NMR ##R%47~7, k5> 7 ~ (6 F)-83 ppm
D CFsfiske—2 23, pH 3 8L 4.5 D
M7 C 168 h 205 672 h (22T TIRMB DT
N SN, 6§ F=-123 ppm £ CF,H
I ClE pH 3 THEFLRZLN AR ONR>T-D
\ZxtL, pH 4.5 Tl 168 h THALNTE—7
DIYHN 6720 TR L 7o o7, 2 H DA
{biZ, BERRGE IS fE - TUL 7 L A b g4 o &)
PEJE P DAL FBREE A L L 7= ATREE A 8 L
QAN

/\
\
31680 J\ LB B
e el N . i N —
—~ X
(:é ) /N / \\/’\
~ / \\ ////’/ \¥
- S— S—
=
2
‘g’ achoi ok /L _/-\JA/LL
pH 4.5, 672 b/, \ /‘\/g
—
PFOA j l M“ a
7 7 W/ /¢ T

-85 -90-115 -120 -125 -130 -135

Chemical Shift (ppm)
2. £ pHIZBIT 5 PFOA 2R E ST 7 =

> B L PFOA DEA 19F NMR 227 [ L

-75 -80

(3)ATR-FTIR
# 1. PFOA-Na 3 L "7 8 7 = VWL HE PFOA |-
B 5 COOMHMEHRBIO ¥ — 7 s A v

OB v .5 (COO7) v ,(COO") Awv
PFOA-Na 1660 1421 239
pH 3,168 h 1676 1400 276
pH 3,672 h 1676 1402 274
pH 4.5,168 h 1678 1400 278
pH 4.5, 672 h 1676 1402 274

(v as + WOMAAEIRED, v SRMIMEIRE), A v=vas—vs,

HALE em, )

# 112, ATR-FTIR T 5 i7= COO i
WREYO B — 7 g &, Wit Fris L O R fE

024

WEIOWHE A (vas—v ) ZE T, PFOA N
TRZzARETHE Ay EREML TN
HZENL, TrZxrE PFOA MMl 6@
WiEOEE o TRELTWVDHEEZI LR
DA FEMIEAS B OMERREE T 5, F2,
NMR T#® b7 A2 kL, FTIR
SNt OFER D BRI N hr o7z,

LEREFLESD

WS DOBLA/ S 672 h £ TiE, WD
pH DNMEWZET 17 = ~D PFOA W& &
MKEL, 77 RETHEMNLZIEER
NREOHIMIFE LIZEEZOND, —F,
FOGHG] 4320 h Tl Z O[3l L= 2 &
o, RHMMOKGTIE, 7Rr 7= O
PRUAfR7R ESEE L C PFOA 23 biaE9 5 lfE
PEREZ Hd, [ER 19F NMR CTiE, KR
WIZFEV pH 3, pH 4.5 Ofi T F = —83
ppm fiT 0 CFs fHK & — 2 O RIE(LAN R & 4
7o Z &2z, pH4.5 TlX 6§ F=-123 ppm fF
WD CFe sk —7 ORI L b BlE Sz
ZEmG, Wi L7 PFOA O~V 7 V4 1 §H
D OALF BRI DAL T B AT REME DS RIE S
72. —77, ATR-FTIR TiZ COO{HAFIREEI D A v
ICBRE R LI R o oTe, 2D &
Nh, THaT7orEDRRRERIZE ST,
PFAS ® COO & L 7= WS N T h
DT EDRE I T,

EE BN
(1) Wang, F. (2011): Water Research, 45(9), 2925—
2930.

(2) Gao, X. (2012): Environmental Chemistry, 9(2),
148-1517.
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Elucidation of phosphorus accumulation mechanism in fertosphere of
allophanic Andisols
HYE 1 - AT 1
VRO R LR R B Jete BRI S B e

H B (Abstract) :
U UBOBEMENMENT 0 7 = VEERRZ LTI, IS IEEOE I miEEE Y ek

(NEHE) 2R LTV D EEZDbND, AWZETIE, TERHEICKT 5 Y CERO(LFERE

)

PEIFAAL O 2 HRY & L7z, BR3P BZeR Iy (NMR) {EIC K 20T ofs R, JEEHEIC 3
WT U UEEDKE 3 24 FHILINIC HEET O 7 VI =0 A LG L THET 2 2 E PR E

77

¥—U—F: EpE, 7Te7=EBERs+, MCP, MAP
Key words: fertosphere, allophanic Andisols, MCP, MAP

1. IFL&HIC

TR7xEERRN R, T T 2 2T T
WELEEMTAI =T LG BEICE
DY ORI E S, HEFO Y VRO
FAHIREND &V R A FFo, £D7®,
Tua 7o ERAR7 oM S E
BV CEENERIO E I IXERE U v EeaEisk (LA
T, JEEHE) BRI TWDEBEX LD,
Bz, [T < U OUEEREN B ENA—A b
Z U7 OPELEICBWT, BB E LTEHRINL
72U D% HHEEIOJER 13.5 mm LINIZHE
F52ENME SN TV S (Lombi et al.,
2005), JEEHEIZIT 2 U ERO(LFTERED
HNTRAUE, BAROM HHEIZT 5 U o EFl
MO XY BRI ENR D 2 L BT
Do

Z 2T, AR TITIERE BT 5 Y VIR
FHEBLLI- FHEOER - R ML, R
BAO Y CEEOLTFIEE & I ORRZEIC
HHLULOWEIT- T,

025

(1) H5#EEER

77 CEERA7 b ORI 12
VR KkFEHNLT T A (Ca(H2POg): « Ha20,
MCP) & LTV VB KKETVE=TU A

(NH4H2PO4, MAP) % 31.73 mg-POu4/g-soil
W U7z, 2RI UERREEZ TN L2
XHIERR LTz, Koy EE —EICfkDH 25°CT 1
A~1FMA HRAER U, B8 KTHo+
HEITHAE R ATV LR (2), () DRIE I fE
L7,
(2) KIEMEY > ORE

BRI O 1 0.4+0.02g (n=2) 121 A4
VAR E 4 mLIRINL 10 3R & 9 217-
7o IR E OB LIBEEZITV, F o7z BEA
AW LT, AitgD LERICEY TT TV
—EERHEA LY CBIRE LS ER LT,
(3) [k 1P Rt (NMR) 1k

400 MHz #ZRe<ILEIEE (ECX400, HA
W) 2 LEAR NMR ERE % i L7z,
REDOSMITLL T DY & L7z @ Single Pulse
1%, iRk 15 kHz, A % ¢ L [A13% 4423~7616.
Fiz, L2 VEEREE (MCP, MAP) %
IRk D St CHIE & FEh L 7=,



L HER

(1) KEMEY > ORE

Er a2 HIM Q¥ AL 5 Kt ) v &2tk
Z¥ 1127~ 7, MCP X, MAP XDOHjX|Z¥
WG R 1 HUINTA IO FIE TR TE %
Vg (LI, KEEY &) By &0
QELTETHA LIz, £/, —BHTV DK
MY o O BT 2 W O BEAM AR R
Y LT,

(2) [E{& 31 P NMR A7 kb

Eag e SRR 7o = e IV hel) BV
i % W ST B O [E K 31P NMR A7 |
NEE 21T, 5 1 BUBEORTO T8
AEHZB W T, —10ppm & Hlad Liz7
oy —r B8, £7-, MCP X Tix
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Cultivation of Potted Plants Using a Water—Recycl ing Automatic Bottom-Watering
System Equipped with Soil Moisture Sensors
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Measurement of wide range of water retention curves from saturated to air-dried
conditions: Differences by forest soil type
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Effects of surface—applied rice husk biochar on soil moisture dynamics
at different depths in an andosol field
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M BKEML VR TLOEEICK DEE - FERbRICHITS
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Development of an Integrated Irrigation and Drainage System for Water Saving
and Soil Salinity Mitigation in Arid and Semi—arid regions
REFAE 1« RPEHIH 1 - AR 1
1 ENLAFZEBA S 15 N EIBR RAMOK EZERFSE | o & —

25 (Abstract)

RZMR « CPRERHUIECCIE, FEBER L O TR RAUE L TR D, HiK & SR N A W
SETDREE - HEOKE DR LTV D, ARBFETIE, S HEKOWBEEEZ A3 5 ATREMED &
2 BRI FHERES AT 5 OPSIS ICEH Lz, A& K- AU ¥ F N F—d CSSRI D B4+
TA A —H R, MFFERE, STEEEEE, OPSIS 5 XU Simplified-OPSIS i T o -5k 45y -
WA, BHEMTEOEIK - EIEPEH R 2 RN 5,

¥—U—F:OPSIS, #iFkRE, ik, HHEEL
Key words: OPSIS, Subsurface irrigation, Water saving, Soil salinity

LIFL&HIS GENLENHERICERT 2 ERNBAS
SUBEEENAE O KERDO AL ENRERTE D, TSI L, Rt R EAERE
ZLOHANTFE, FERE R R &ENT LY ZAT 9 T2 DI, TEMIC B 22 K Z i U B
—JE R E o TV D, RIS P R T, T DT Th L, HEPICER LA PK
AR L CREAKENIEF I DT, LS TR T2 2 ENEETH D,
LE LT B PE I ITFEME DS LB AR W R T A2 RTIE, 2N E THEZ Aok B
Do —HT, THOOHBTIIAREIZRRERE - SRR & OEUKBEEEANT OBADHED
PEAE BRI 9 T O ML 23 R A 72 R RE & BN TET, LavL, Bi~E A3 hE T,
2o TND, 2O X B ENOEREMCIE HERE, aX N REONA—RABRHY, Wi
FEE & PR AU CE B 2 2 & T, ik & IROWRBRIIEKRE LTRY, 51T, ke
B FEA L O % i ST & B A O & H HiKHEWEZ T N ENBORBAFIZ L - TEAS
BLT, A RO gt HHEE T (CSSRI) DA, BEOBA O T. « HEFFE B MLE &
L DOHRBFGEAED TV D, 2%, TDT, PAKBEREZ MR L7278 HEIK
RO BRI TH DA NIEEO v v EMAARELE T2V AT LAOHEIZ L - C, f
Ry 24— PRI FERE Ik D B0l ToffiFt, RO RHERFEE, 22 MEEE X
YL B e il O — > Th 5, AHILTIT, D, BIMTOEAN - TR ARETLHZ LT, -
BRI A r—a AXEAERRDA AT BB O & RO 72 KEIRO A 25 H
TEY, B A—VHICIZE&EORRRH 5 — \ZDZR MWD AREMED B 5
05, W 2RI R DIEF DT, 2729, Z ZCAME T, HAREN CTBR¥E S U7 i
BN TSR L DRI K > T—E  AKAEHFHEEES A7 A Cdh D OPSIS (Optimum
BOWINY —F 7 INDHHOD, HZRITIE Subsurface Irrigation System) (275 H L 7z, OPSIS
FEBEA~DIRAFEN B < 720, HUTF KSOBEEK IC %, AR H AL Lk — MR T 5 2 &
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TEWLEICH AN 2K L, B EHZ2F
AL TEBRIEE~ K EZ T2 AT A TH
Do KV AT MMImWEKELZLE LT, +
BEoK & HEEK & D XA BHE > TR Z ik
D2 LI, NENCITAAEERRE L
THIAS 2 Z & TR & Pk i J7 DR RE
2 2RV EN S D,

LI e, AEFFETIL OPSIS DA & x4
(2, EiRFEEREAAT VRS & L O 4y & HEH
TELONEWOLMNCT D, IHIT, RO
W75 L O el 38 U C, OPSIS 12 & 2 7K FIH
B L O L HI R R A S L, & b
E D E RIS T DR - Bk EAiT & LT
A ATREVE 2 R 5.

2Bk E

ARRERITA > KoY X F MW F— iy
TE4 2 h R LA S8R (CSSRI) D B4t
TA VA —ZIZBWTE L TV 5, KR
\Z Control X (M1ZHEWE), Drip X, OPSIS [X,
EHIZ, H#AK— MEAB L, LV ESRm
i & L7z Simplified-OPSIS X D 4 > ORERETF 15
A LGSR AT 5 (Fig.) . #EEH8I

I%, #E 1 (Saline soil) & EHE 1- (Sodic soil)
Z Tz, & RR XTI K OB XU %
AIREZRBR O FE—3 2 Z & T, BEEAFIEOE VN
THEK Gy I K OME 53 43 AR R AE 350 %8 2 B A
T 5, £l2, T4 A —FNO Ky, 1
EC B L OHIKEZNE L, SEHIEIZR T
LKy - BB T 5, 26 DR
5, OPSIS i ]l T COHiKZR & L5 DOHg sy
PEHZ R 2500 U, SR R 30T 2 HERE -
Pk & L CoowE i rTaetE 2 a3 2,

3EBRDFRELRE

OPSIS |3 H T A FLE &K — b & HiER
THVNEND DT80, RIS~ H T,
e TR A 2 2 RAVRE & 72 5, FrIT, HiER
R K > TEREAEDHINT 5 2 &0l
K — b Ol TR e &, i 1 - HERFE BED
BHNKEL RDAREMERDH D, 20D, A
LEZ XS EKa A MIREBETEDH
FECOWTHBE LTS, Zhicky, v
PR RONE LR 2 HITR L, sk 45~ oD 16
AR A mD L Z L BT,

Light texture soil (Saline soil)

Control Control Control
+ + +
Drainage| |Drainage Drainage
2.0 IIEI
20m

Control Control Control

OPSIS
P:30cm
S:45cm

OPSIS
P:30cm
S:45cm

OPSIS
P:30cm
S:45cm

P: Pipe depth,

S: Sheet depth

Fig. 1 T4 v A—XHE
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EVEYOS A MEBRORERR & B
Liquid Limit and Viscoelastic Properties of Montmorillonite Suspensions
VeiE BRI - Zheng Haotian - /M #pfE
RPN

25 (Abstract)
EUEY BT A MNEEK ORI & BRI 2 A U7, AR R ClIm R RS 23 e
I, FOEBEOEKETIEIMUNEL T CHMED, REB T OMMENMES L ooz, E2, K
BEECIIARFREURE L VAR VR AR ) DB RIS E N i 7o, LR XY, BB O )7
FPEDRAMGIZ I, SACIRIEBICIN A TR L BIRELZZET O MLENH D Z PRI ND,

F—U—FK:
Key words:

1. IFL&HIC

FBUEY B A N, EE, HERE, T
Y hu R 2T DR LI TH
0, HUBEHRHIA O TR R &M 72 SIS < A
STV D, E DIREIR O REN IS ) PR,
EACKR BRI AERIC KR & <KfFT 5,
WRYERFUT MR LD a v 2T v — a2 KT
EER THMEIETH L0, J1FINE DM %
AT HOTIERY, 2T, EOERLMIC
I U 72 B < REMEIS A % E B © & 5 )
HORE M E 22 OF 3 970U, MR 0 )
FHEE L VFEMICHECE 2 B2 b D,
—77, MROEEY 74 ML, ERG
Th > THMFEDOINY), FEHEE, AL
DORHE I FEAFT D (1], BEEMNZE TIXBEMmo
FEILT X 5 T pH REXUREEE (EC) 2ME T L,
BRI DRSNS EAT 2 2 LGS nLTwn
% [2], LIedioT, RREIK D IR % BRAE
T H7OITIE, AR TR OREL
EBETDOLENRD D,
AWFFETIE, RRERE L E Y vt A FOEE
PRI ZHE L, & OUE I 1T DRk R 2
PRIz, S HIT, MR OBEIKO LA r Y
—REPEA R L, R OB LG LT,
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anA K, fit, vidad—
Colloid, Clay, Rheology

2. 5%

RO ARIRE T 254 b (Kunipia-F,
7=IFxTE ) #HW-, 88K5 [2] ©
FiEESBIZ, im0 HEC XD KR DR,
(LR HIILER & YE 2 K 2 IRERIEILY), FIVATEYE,
HHEMOBREZIT, BT X OS2I K
DGR 21572, 1 wt%BiEBiE O pH & EC
1%, ARREREENT 102, 376 pS/em, KGR
T6.7, 47 uS/em ThH o7,

FIERB L OWRIER I 2 B Y 7T Tk
K ORE LT, SBHINA A KR EBIL, &
ERIRRET 24 WL BEE L7212, B2 EK
T FRBR 21T o 72, B EKHIZEBWT, 38
SAMANOFEHI R T ZIEN R EDOE S 1T
STHU 2 ETO% FEEEZREL, Bk
% NI OBRN S, ¥ FE% 25 IS T
D E KB RIER S & L,

R OB 2 T En A A KISy
s, BIRORBME (IPRrE=R G, R
PEER G) OOT T, JEBREUR A2 BIE LTz,

3. #ER

B DB, 277 T BRIk
i 5% FEEULED L (Fig. 1), SRR
B, RMEBRSIE 1.15x10%% (ki f-E&5 R 7.97
wt%) ERD BT,




Z ORI E K 1.22x10°% (B &
SH 755 wt%) ORMEREEY n A ME
W TIE, UNOT ZEl Tl MR G
PIRCTIER G & kA Y, FPEES O IRE
L7 (Fig.2), —77, O3 HOEMIC -
T G IHMETL, ROTHBEKTIE G 2 G
Z LR DRSS OINE R LTz,

FERIFTE O WL OFRE S, K1 EE DN
IV G BRI DM &~ L7z (Fig. 3).
— 5 C, MR CIIRREREURE LV B AR RE
FIRE 7 D BERE 7 N DML S Tz,

4 EZR

FUEY B A FOEBWIRIERTZ, £05
WERAKPERCIAMEMEZ KB L T D EZ 2 b
%o 1272 L, IRMERSUIFTE ORBR M CTED
SN HEIENRIETH 0, B/ NETER OB
JSE DR A HEOR T B O TV, 'R S
FHETHFIRE R OT HOEANT & b 720 Vi
PEAEZAD DS~ L BAT LT 2 &1, BB
ROIERIE ) FISEH BRET 2 EEMEZ R L
Tn5,

£/, BEUTLED pH X EC OIK FIE, 5
RORBEBRENEAL L2 L 2R LTS, &
FUSHE S BB BAE R O 20, R4 o
BRMEIRE DEWIC T 5 LI AIREMED B 5,

5. 8bYI

IR AAHEDE T Y v A NEREIRIT
BICERIKAFT DRRMINE 2R LT, 72,
R & o T &0 {RRL IR EE D> D B 72
JEEDFEBL L 7o, S RBITE KA A ik &
LA ¥ — Rtk s OV & O BIfR & R
BILZRRES L, Hh LA RO J R 0 BRAGE & Hil18)
DT B2 BRSNS,

BB SR

[1] 85K 5, WKEELEY vF A ORI A A o HAE,
5B (2005).

2] 88KG, MEHEVEYnS A FOFREX YT 7 XY
B—va v, MRS (2007).
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Fig.1. Flow curve of unpurified montmorillonite obtained
by the Casagrande method. The liquid limit was determined
as the water content corresponding to 25 blows.
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Fig. 2. Strain dependence of storage modulus (G') and loss
modulus (G") of an unpurified montmorillonite suspension
at a water content of 1.22x103%.
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Fig. 3. Particle concentration dependence of storage
modulus (G') for purified and unpurified montmorillonite

suspensions measured at 1 Hz and 1% strain amplitude.
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Compar ison of the K values using different data analyses of falling-head tests
FEESEEL 1 - BRI 2 - g AR 8 - AT 1 - FEEHE 1
LSERS: - 2R RS - S HAUR TR

25 (Abstract)

BUGEFN KR EL (Ke) Z 7R K= o/ DR EBEBOAI(PFA) 2R LTz, 22T, ¥ a,

A3, 6 FEHO L1, 6 SOMFERE L 4 SO HIRRATRED 144 D 27 U A% L T, HYDRUS
reservoir boundary condition DEUE IR TR D=, Hie 57 — X fighrik & L, KIEZA/KNL(RFH),
AR EIRAFAT (NER), A b AL ANy FEBBM), Bagarello & Offilig 28K fizi% (SFH)
LI L, ¥7z, ALRC ORbHuIE S, FER TR Iz Ki & HoIRE & DBIR 2 MGt LT,

F—U—F KRR, BRBAMAKER, EREE
Keywords: falling-head test, field-saturated hydraulic conductivity, dry bulk density

1.IEZLHIS BIXDIEFIARE I DRI a 3R E D &
TlIiEffiZe SATURO & Xigh b Ky H K= a Lge=a (0.844 d + 0.346 r + 0.734) [4]
%b{E'J/EH%””ZPT}Té)ﬂ ST % (Autovino et al, AL 5<H<10, 3<r<10, 2<d<5, Hini =20 cm
2025), L»L, ZfiiZedEE (MfE s v an) B)BB¥Y : R EFALLANT Y ME
S, SR TN R ATHE T, fHICT — K= Lgs In[(Lgs TATH0)/( Lgs +A+ H())]/t  [5]
5@%}?1% DIENLETH LD, WED CEE B HEIHIL 5<H<20, 4<r<10, 3<d<5, =8 cm
r) OMFEZES dlem)ETHRAL, MK (@MEIBEEANESFH)?

7S Hini=20 cm (2725 F TRk L, KAL H 25 10 X A8 [H_o B (Ho+o) ( (1 AS)HO )][6
em 5 5 em £CETT 2R (1) 2BEL Ts ™ sy |26~ (1-26)
T, xRN X A H 7 K B0 “OWi%ﬁ*AE&%%W®@%K“E

PFAZRE L=, ZZTlX, BisrTr—4fiE 0)7}3, a* (TP & G TR T DR EL
BrifL gL, N6 OREEHLNIZT D, 3 HEREER

2. B3 5 T— A fRITE RFH JEIFEARMICEMEER CEEL 1 Sh
(WKBEZEANMERFH)D : 2 BIBEKMHRBRO DKM H ERE7 T v 7 A g & ORFZAL
KOLZEAL H(t) % [1] D05 BIE Tl 4 5, (Fig.1 /) b, [FRZIO H & g DBIRIC
H(t) =(Ho+LgetA) exp [- (Kts/ Loe) 1] - Lge - A [1] B L7= (Fig2 &),
Lee = 0926 d + 0427 r + 0446, AT o ®
15<H<25, 2<r<14, 3<d<7 cm & e =
Q)FERTEARELER 3T (NER)? = 1 [EIZS/KN7 A e 1% % e
BT Him =20cm £ TR L, K(RE S<H<10 i S
DIAE HO)Z IR ORISR 5, e e “J@l
Y= (Hyb) = (Hib) exp () [2] z g
Hi=10, b=9cm & LT, [3ADIIHIEIE ¢ : F—
BOYIME a KD 5, F1g 1 (a) A schematic dlagram (b)y H
H(f)=(Hotb)exp (-af)- b [3] function of ¢, (¢) ¢s function of ¢ in RFH.
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Infiltration flux density, g, (cm min™)

] s 10 15 20 25 30 35 a0 4s 50
Water level in the cylinder, / (cm)

Fig.2 Relation between ¢s and H (SD10d5)
FAE 250 (RFH 1) O[EFAY Cycle 2 LAKE
T 5<H<25 O#FPHNS H & g5 OEIRICERME
(q=AH+B)DNIRD by, EBRATO LD Y&
P (hin=-50, -5000 cm 72 )BT L
RN D, NER IED[B|RE ¢t THOT 5 & gs
NRFED, B, ¢ HTHOTDE

dqs
E =qa [7]

LB, TbbANMOERIZE % [3|XDfE
B CUIRT 5 Z 8 1E, ¢ & H ORI
2725 Z 2 EWS %, Fig2 [RT X912
Cyclel @ 5<H<10\Z{EH T 5 &, At 4 DEMR
HERRO BN, £, [1NXNOEKBE%E B

PAEEAUCETE S % L[5 %,
10 T T T
\ E
z 1= ,J 1
£ 4 =¥ : &
E Pog = LoD20d5 : 4 A
it} 8 R
E £ & PFA
= el P
b 0.01 ] = =3 |
a &
o a
2 L3
-y 0.001 3 - 33)
& 23 A 2)
' )4)
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K, by HYDRUS ( cm min'l)

Fig.3 Comparison of K (NER, PFA, BBM,
and SFH) with input (K) by HYDRUS for
D10d5 and D20d5 (six soils).

(fth D7 S Befri )

E,. = 1001 L [8]

T FERTRR 72 C, NER & PFA 2% LT, F
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B Ex X, ZNEN31%E 2.9% Th > 7=, BBM
& SFHIZ L % Ky DHEEMEIL A & a*ITIKTF L,
BBM D% B iE, 9.2%, 14%, 48%, SFH T
IX 98%, 79%, 70% & KX 72781272572,
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Fig.4 Temperature-corrected NER and RFH

conductivity estimates plotted against PFA
field estimates. (flt O F&H IR )
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Fig.5 Relationship between Ki and dry bulk
density in Arid Land Research Center field.

WG BRI ZEE  Z — D B ER T
— X T20194 12 A 7 BIEMECRIZIES Im &
THE LT, 2026 -7 H 28 HIZ hF 7 #—T
ks U 72 ib 35 C K 2 00E UTe, Ki & izl
HE & OBMRITAEOMBEN R ST,

SEH

1) Inoue et al.: Geoderma, 435, 116511 (2023), 2) H L& :
Ty RS RAEE, 23-24 (2025), 3) Nimmo et al.:
Vadose Zone J. 8, 142-149 (2009), 4) Bagarello et al.: Soil
Sci. Soc. Am. J. 68:66-73 (2004)



ZNFTH TEROS 10 (F(FZ 20 —FMETIETOREICHIT-EKE - BE - FiER
EDHER—

Can TEROS 10 be used in winter forests? Sensor—to-sensor variability,
temperature, and freeze—-thaw response examined toward calibration for forest
soils
BARBEA 1 - SaIRgfdoR 1 - S sEHL 1
LRABIZE - Bl Mk S FenT

Z 5 (Abstract)
HEKIIPERA L HE 2 %5 & L7z TEROS 10 & HHERIELE DR T, AR & IR - BRSO 2
AR Lz, 27 B0 OEEIRENT, 2251 T 1.25%, EE T 3.06% Th -7z, 0°C LA ED
TR AR ARRE S K EHH T 20°C H72 0 0.02 m® m™FE Th v, BRI L ARECTh -7,
0°C LLFTHEM LRWVIRY HATITEE T, BRI O FIEE KRR 5 Al6e
PED RS T,
F—U— R FERNEEK S o —, R, RERENE, SRR, ARkt
Key words: dielectric soil moisture sensor, sensor-to-sensor variability, temperature dependence,

freeze-thaw, forest soil

LIFLSHIC DOFERER T vV — DR 1 O s R i
FEEA LS —1F, ACBUINCIE RRICEIRET DN 1T EAERL T

HOWHNTWD, MWKEZGELI2E, 1 v, 22T, TEROS 10 # 4 DOHMTHEZ

T EOBIENHELE XD, EEHOIX, FEKLME DNEREDD D128, BAEORFE TRELZE, 1R

DRI A X5 TEROS 10 OiEAMED  FERAFIERS KX OVRS AR I 5 3 2 158 & F7

TW5, BIEZV¥OE —TiThbh, 55 7o

A BRI O EERIC b H S5, Nasta 2. Bk

et al. (2024) IHREMIEZMAAALTTERER (D fEfkE

EIRE LT, B —HOZIMRF O X541 27 £® TEROS 10 %, =i ({1 25°C) O

E LTV D, ERZENBIEOREEIZ EORRER)  ZZXT R LOREAKPICEE L, 1R T

<ME, +HITHEN»D BTV, TEROS o —HJfE (RAW) ZFiék L7z,

10 OWEERFYEE, 2~40°C O T/ (2) REERFE

LEINTWS (Cominelli et al., 2024), T, i BIREREAK (BT TF v — )

IHE DR CIL, LRI B OB L alfign 4 OS 10, 30, 60 cm MO A L7Z, EFL 1

U9 5%, s LOFBERIL, REMKSEIZT kL, (KEE K% 0.1, 0.2, 0.3, 0.4 m* m™

TR AEKEIZHUKFT 5 (Watanabe and E BN OB 2 BIRE 1 ST OfERLL 7, IR E

Wake, 2009), ikt > —oHfE L ToORE  13-5, 0, 20, 40°C [Z3E L7z, Iz CTKS

X, By —0oFEHEIIL- THRED o —ZERH AR AKT T, —5~40°C
(Yoshikawa and Overduin, 2005) , {&Afik% D OFIFACHIR & R AT - 7o, TEIREIXBA

HEXAEAL DR OB P CHIE L BES N L E LD LA

\ZEDIRET DT BNT D 200 (R AlAS R L%, B —HIMEEFHII L7,
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(3) U Rl
#Jg (10 cm) O THEREM A, fafn L #Eo 2
MG, 3°C M 5H-9°C £ T 3°CHIATHAIL,
[FERIC 3°C & THIR S W72, AT 12 K
MR &b ET,
3. #ER
(1) fEfRZE

27 B O OZEERENT,
AREKT T 1.84%, EE (RBAK-%
3.06% T~ 7=,
(2) IREEARAME

2SR OHAIE, —5~40°C TIREIZIZIF
Bl LCHEIN U7z, E/KEEFO 1% 20°C 70 5
40°C ~DFHIRIZ L2 M o2ikix, Z#&H T
+33~+35 RAW, J&#: - T+30~+36 RAW T
B Y, TITE Lo lo, 2258 (0.4 m? m™
7 30+60 cm & f3fn) TiE, 7113 55~79 RAW
W Uiz, Ziub DAL, RS AKRICHE
LTO0.02m2m3fEThor,
(3) WAL FLfE

HHE L TRV, 0°C UL FTh g
FEEM Lo Te, S EmRE LIX
=3.1°C £ CIlmEI L7121 CRs Uiz, WS
KM TIX, fIFEETH 40%, Hok
SHERELETH 14% TH-o72, HATHH
& FRIF TR e e A7 U U A &R L, @lfif
BITHAERTOMEICRE 72 (K1),
4. EE

ga
2=

KHT 1.25%,

X

(a) #2F0
3000 A

2800
2600

2400

H7 (RAW)
N
3

2000

1800

WEDITLSX1E, Prinidbox Lk
X Do 1o, BIER At OB A8 3 2 BRI,
o A2 CTRELMIET 2HNERH D,
ZEREFREAKD 2 I X DERKTEN A% &
FEABND, 0°C LLETOREDREIT,
Cominelli et al. (2024) O L RFRETH
v, ER EOEBININWEEZOND, A
TR CHIRIC L DM OBLNRIEE
Lo le 2 &0, WM DIREE D580 &
— AT D Z L BB S, A K&
KEZT=0IE, KBRZDO LD TR HiETH
o7z, WHREIZ R DM ADIRTIX, EKREOREN
REHE ERE D o7, ZORRIT, HE L0
BERNEEKEIMKFT H L L7z Watanabe
and Wake (2009) O ELBET 5, Z0D
DD, AFEOBIIEE, THERE & O CE
WIS NRH 5,

5. 8HYIC

TEROS 10 iX, 0°C AT THEHA LARWER
D, IBEOHED/ NS WHIENIFEFTE D, W
FeE 2 DX LT, BEIRRHIE 21T 20X, &0
FHRTHRIACE D EEZOND, AKIL, &
EKEOFE CHAERRIC KT D INE T,
A ZF A~ A 2 RFH 5,

B

AP, EAKEAZET 0V =2 MR [REEBICH
JET B 728 O B K B S0 IR LB AT O B R~ AR
B D REETEISEN~) (JPJ01313) DBikEs21T 72,

-
—

(b) &g (0=0.17m3*m™3)

TERE (°C)

T T

TEEE (°0)

M1 RETOFERMERICEITIIERELHAOERK. () BF, O©) &
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DEAR—I VH(VBRYEICK D LE E HIZHT B H 2T U L— rDOFE
Sampling Rate Effect on LE and H by Variance Bowen Ratio (VBR) Method
BRIERD L VERERER 2« RN 3 - THERC 4 - FHERRS
VERREENTZE - SN HRRSEEAE (ZEH) - 20070 IR LB iR Blm) R AR B « 8 dbig e K7 L2
B - CEDHOR RSN - 5 ORI R F R A R 2R

2E
F 0 T 2RI LT DK UM BV TaAR —= b (VBR) EE2 W EBRIC, IR EERE
BEEEDEEN (LE) B X OWEEN (H) Sk RIS 5 2 2B E2PE Uiz, ZofME, WEMRAEWIE
O HEEL 2 DIRMHBNEIC K D LE B XV H L OMBNE <. RMSE 2V/hs < 7eotz, HIESE
DA T, VBRIEICK D LE XV b HITKE B LTz, FRMZRANERRIZ. H TiX 108U F,
LE T2 U T ThHhDHEZEZBILD,
F—U— N AR, BRWmEE, FWEE. 3UNX. 47 58

Keywords: evapotranspiration, latent heat flux, sensible heat flux, energy balance, okra field

1LIEL&IS FRRTRTTCA 7 7 285 LT Hilinik
KRN IS 1T D RS I W T oY) IS RE S 2 ixiE Lz (Fig. 1), 3 ool
TRREERE 2 N D Z L I3 CTHETH H, B BEUEFE (YG-81000, RM Young 1) % A
B 5 (2025a) X, 47 7BV T Penman- T 10 Hz CTEEEE(w) (m/s) & FIEE(TY
Monteith (P-M) JEIC X 2 AlREiEEE & (LE,. (K EBPEL, KL 7D EC JEICEK Y Hee
W) CxET S KRGS R (LE) O (LE/LE».  (W/m?) = cpw'—Ts’%:%ttH L7z, VBRIETIE, 30
M) D1 RS 7B, BHEE DEE A M oIRBERERE (1 FE. 1 2. 259
RPRH L TCWEZ EEALNC LT, BRED . 5 officzEnzi 1 BJE) 2ZE %2 Th—
(2025a) 1% LE % 0.1 #RIZ 1 [BIAIE (10 Hz) 4
DOiEFERE (eddy covariance, EC) (2 & - CTHll
TE L7/, Wang & (2023) 1%, 10 BRI 1 [A]
(0.1 Hz) OiRITEHIE TH oA —= ot
(variance Bowen ratio, VBR) {E£%&{# 5 & . 20Hz
“CJEGH « I A E T S EC YEIC X 5 L
i (LE) LUk S (H) L RIFREORE
EHEFFCEL 2L Z2MELTWND, SHIZ, B
o (2025b) 1E. AKHIZIWT 5 3 1 1E]
(0.0033 Hz) DIRIEEEHIE THHEHRD Bowen
ey ERRREORSEC LE & H # 8 T& /=
EHE LTV D,
AWFIE Tl A7 7 G OB E k5 L L
. VBRIEIZHT BB E R E RN LE & H o VR
DHEEN E DR L KT T hE A Lz, Fig. 1. 42 JMZa%i# L 7= EC i£ & VBR %

2. Ak (2 XD HERE ORI
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T Uk B A RACTHE L2 (Wangetal., 2023) :

B=rp=1r (1)

LJPa

ZZT, orlIARIE T 30 43 (n [BHAIE) @
FEERZE (K, op lTKZRRIREE pa @ 30 47
(n [FAE) OEMERZE (kg/m®) ThHD,
VBR {EI2 5D Hysr (WmAIZLL FOXTH
HL7-

(Rn_G)
Hypr = — i (2)
B

Z IS, Ral TS B (Wm?) . G I B
® (Wm?) Thod, —FhH. LE(Wm)TZnE
MR CHEAE LT
EC{% LEec=(Ru— G)— Hec 3)
VBR %  LEvgr=(Rn—G)—Hver  (4)
3. HER
Fig. 212 H & LE T3 2 HIERHIFR OB %
R UTe, £72, Table 1 1213 HEHE L 72 D LEkc, Hrc
& VBRIZ K DEN L OMBEIRE r 201 LTz,
(1) SR (H)
HIERBRBE L 251250 T r /S
D, RMSE 23 K& < 7257z (Table 1), HFiZ 100
Wm2 LA FO/NS W H O & &N OB

. (@) . (b)
¥ #
. (@ )]
o
Fig. 2. HeclZx9° % 1,2,5%

&1 MERRIED Her (FivZFiva, b, c,d) IO LEkc

%L Ieol=led r /S < 7o 7= (Fig. 2a-d) .
(2) BN (LE)

H L FRERIZ, AERRRS R < 251220 Cr
B/ 720 RMSE B RK&EL 72o7- (Table
1), EOMEBBEYL HIZHEELT r ERKRE
UM 2N BT, LE>100 Wm? 2BV L I
HOENKE L DA H - 7= (Fig. 2e-h)
4. 50YIC

FHBRERRIZ, H TIE 15

I2HUTFThHHLEEZLND,

LR, LE

Table 1. Hec & LEeciZxf3 51,2, 5%& 1
FOREIERIE D Hver 38 XN LEec OFEEIRYE »
&%fi}wﬂ X RSME %7~

0.656 (49.04) 0.374 (69.54) 0.288 (165.7) 0.771 (29.85)
LE 0.889 (49.04) 0.825(68.69) 0.445 (161.4) 0.990 (29.85)

S 3k

Wang, T., Verfaillie, J., Szutu, D., and Baldocchi, D. (2023): Handily
measuring sensible and latent heat exchanges at a bargain: A
test of the variance-Bowen ratio approach. Agricultural and
Forest Meteorology, 333: 109399.
https://doi.org/10.1016/j.agrformet.2023.109399.

RRRIERD, VERORES, THERC, HHE—R (20252) A7 F
RGN J0 1T D WEERE I TE 1R O BT 2025 AR

(5 74 [8]) EESEEA Tra Raiifls, THRE K7
Wy /NA, 202549 H 24 H.

HRIEY), VERREN, TIFMRSL, FERERES, BT (2025D) -

W87 7 v 7 2 (LE) %?E'JTE?“;’ SR — T D

FEAM. 2025 4 R =R, 2025 4
1025 H
SIO) )
) . rﬂ_;‘,_'.{-.‘ § y
» »
G Q)

(ZX9 D

1,2,555 & 1 WHERBREIED LEer (ENEie, f, g h).



E=EELLEFR)I—FEE LEAB0RMEKFREDEL
Effects of Superabsorbent Polymer Application Rate on the Saturated
Hydraulic Conductivity of Horticultural Growing Media
fEHEEEY - AHEZERY - UIHENY - AOBZ Y
D) JUNRZFRTFER, 2) UM KPR TFIEZERE,  3) RFplh By S At & mF 2Rt

EEE (Abstract) :
EIRIER Y ~— D EF R ) ~— & A ORISR £ICOWT, BF A ~—0RAEIG
ERIFE AR DO BREHE LT, WThOREZEEEZE L TYH, SAP 2#H5REANTHAL
P KRBT L2200, & DRREIRAFIG T 5 & BRI S Fnd KR O
BADPHERR S NIz, T2 L, A=A —HREO LRETANTHZAETHEA—F —L UL T

DEIFIFH KB OIE TIFRBO 5T, FEICKERED 2 Lidmne B bhl,

F—U—FK:
Key words:

FREAERY < —, HREKEHRR, FkE, [BEEHRR

Superabsorbent polymer, Improving soil water retention, Soil permeability,

Climate change mitigation measures

1.[ZLHIZ

WK YER Y ~— (LR, SAP) % 1:HE|
e % Z & TR M 5 Z & A3
LNTEY, ZNETHEORLEZBR L
L7z AR maEan Tz (BEH,
2018), LU, BEfEOHFZE T, WE+L,
BHAR 7 17p o +3EEHT SAP & it L7z
& X O TEYEWNE DL Z A L EH 08
ZEAETHY, FEREFEIT SAP % i
L 7o b 7a

o, TNETIIRI T Z VAT R
AR =TV a— LR ERSE LA
HHRD SAP MEbITETz, ~f7uar
FZAF v 7 ORMEICE Y, AMBEXo SAP
DOFEFRNHEEL < 72 o728, 4R, BWiRE %
MEE 9% BF RY~— (LLF, EFP) 72 &
DEGFFRYED SAP H3BH%E 4L, RAKMEDIH
EHRIC LD FIE ORI FOEH Z4£ D
TWa, oL, AoiEED SAP 2448
RITH U 72 B oo e B o 2RI RS9
DAEFIT D720,

SAP % 882 ] L 72354, HEo %A
INT A=K ThHaFnGEKEE (LU, &)
NDIETT 22NN TWD (KiG
5,1990), —J7, BEDOFH T KA HN
HIVA =R T SAP A L7=Ha 0
ks DEACZFEANCIHE LZFONXE L AL
720N, 2 CARMFE T, BRI BFP
ZhaH L7285 B O k O &2 BNRERIZ X
DERE L7,

2. AR EFE

045

(1) LR

g 12 LT NFAX ARFIEE
+ (BLF, A), TH5/EN8) (LI, B), [#
XA Bi#E + TypeZN-120) (LAF, ©), &L
Sy 7 A (BLF, D) @4 HEHY, £
=R 2 EFP & it L 7=,

(2) IR DIERL & fiafndz /K FER

% < OB EOHIZE T, B HEEIC
k9% SAP ORAEE (HiEk) ZHEEC
LT, SAP DIRGFEE B L T e, L
L, BECR Y DA T, BRI
T % SAP OFEEAfRIE L L T 10 255
H#LICRAETDHIHANZ Y, & 2 TARBER
T, A= —0H#E5E3 % EFP ORAEIS
DO FRETH D 2.0 kg m* & A—F —HfLE
D ERETHS 10 kg m®, ZHbHDH DR
AHEETHH 5 kgm? 12725 £ D12 100 en’
a5 7 2B 2 55O TG L2 1B L,
FEERE L HEAZFE U< 100 en® [ED T
LT LT B D ks & B L T2,

SAP (FWKIZ K B IERRDN @\, 1T
LB L CREfaM I 5 o
KENN T AOREZBRT HHEBEZ0,
2T, UFOFIEC XY BAAEFEH =0
D SAP DIRBENG N —EDRE MR LT,
1) 100 cw® [ B 7 AOKIH4F£ T, 100 cm’
\ZFEYS T A EED SAP & [E2EE03E T4 1RE
L7oilkl 2 A, BEfafmsE5,

2) BEMEZORKEHZOWT, BT LD
78 & AN—R R EREE LD, ERHE
Z 100 em’ (129 %, B EREGENOH LT



IKBREHTHAET 5, HE, FE
FMERICIC72 5 X 912 BRI 3.6 kPa @
JEF % T 723 S, 2~3 [AZ45 1) T Il
T 5,

3) BEAFE LB 100 em® [ 72 7
BAaX, #B2Y 100 em’ 12725 £ TR 2)
DIFZEZ R KT,

4) ZOXolC L TROT-EELEZ S LI,
JRELIRIE DR ZEHE 1 & SAP & L < IRET=
12 100 em® HfEIZ KL, BEEMT D,

B —EOEZEIZ LY B L8N

THEAKIZ L0 BEFS B ARIZHZEE L T 100 cm®
DREOHEEER TE 22 LD, $HE
EDIEEIZ I D NLH Y T DT
VXM D I ENTE T,

EERIFN L 7- B3 BHE W T, BN E
T ks Z2WE LT,

3 AER LB

IR KRB L > TR 7~ k % Fig. 1
W21,

A VL EFP OJRAEIE 5.0 kg m® £ T &I
EAN R BT, IBREHIA 10 kg m™ T & 23
BKFL7, BE DDk DOEUHEMIZFERET
HY, EFP OIEAEIEN 2.0 kg m? TIE &
NET LR 7225, 5.0 kg m® 235 EAR
AR L7z, C IE EFP OIEAEIGD 2.0
kg m® 225 ERRMINZ & IMET Lz,

AMIFEZEBZETLOLD kL BMoRE LY
HRENWZ ENnD, HERAZNEEZ XD

b, £07=®, EFP Z AL T[RRI
0.05
——
o— & — — ceodileee B

10

5
AU ~—DREHIE (kg m3)

Fig. 1 SAP ORAHFIAITR T % 8aFfnEK
FREOE

046

GMEN R S, EFP DIRAEIE735.0 kg
m?*ET LMMETF Lo TetEZILND,

—Ji, B & CIXREERBRLORD k DMF
ER CMETH DI 6T, C DO BME
WIRAEIE T AMET L7z, ZoBmEL
T, COFEIDIZ S MREIFR O <
EFP ORAHIC & - THRAFEE D 3o
el EMEZOND, ZAUZHOWTET I
W & ke DR A A BRI RG22
N D,

EFP & KitE+ 2R G L 7B E ORFFE T,
AREEREF UL BFP OfifIc kv &k METF
L 7= (Ruwanpathirana &, 2024), Z OIS
WZRT D HHEEEEN D £ 13 3.27X107° cm st
Td v, EFP O &1 0. 102~0. 306 kg m
PLHEE S, W B ARIRRICHE T 1/10
BETH D, FE=HE T LW,
T ARZ EO EFP 2 AN TH k23 FA
DIZWNWZ EDREBE ST,

4. BHYIZ

AP TIIE=RE L BFP 2EA LT
BROBELD ke ZRE LT, —EDORFEITKS
LETEDEERED SAP ZIRAT 5 EBRR & hif
S L, EFP ORGHEIG L EIO k& ORRA
PRI 2 A, ke BDREOHEHIIRAHIEG
MRELZS5TH LBMETLIZKS WD &R
oMo Tz,

A%, ZHOFREHT DU TR R il
MAVERLT D 2 & C BFP O 73 Bl 515 3%
T ORI G- 2 DB f i L, KR
PEHERR D DHEE S 412 [HPAEE &k OBIR
ZHETLTETH D,

AWFZED—EIX, BHKEEZRFL T Y=
7 MFFE TREEENZRHE T 5 720 O AR
IR PEZE D IRIE AV BT D B IS ~ RARZE LS
BT DR MBEEEE S EMT ~] D3R EZ T
T L7,

ZE MRS

Ruwanpathirana, PP, K Sakai, T Nakandakari, K Yuge

(2024) :  Evaluating the Effectiveness of the
Biodegradable  Superabsorbent (Fasal
Amrit) on Soil Hydrological Properties, Agronomy
14.

EiGIEE, SRR, PPEEE—RR, AR, KH

-(2018) 1 BRI - FRL BRI D mWK MR 2 A
NROFIM, BHAMSEZZE 100.

K =T, & Bk @0t EARS, &iE fE BT oan

5 (1990) © LRIAKM DWW L 5 LHEWEE D2 AL,
TRERTFE AN HE 43

Polymer



FEMBARILTRDA AU RBEHEIBZRAD D RIGTHEENENT
Reactive Transport Analysis of Nitrogen species with ion exchange in Unsaturated Andisol
FHIRE/ NS 1+ TEAGERE 27 B ok 8

VB IR B R R A B 2 A SE R « 2R

SRR - 0 SAKEREB IR IR

E 5 (Abstract) :

AEAFNERAR 7 £HIZ T DIHBICHE O SHA A U REE (L ZER L, KABMEDHZHBE L
e RS & ARATLE 7/ & DA A - oA A2 % B LTSS B & kAR 24
EIE LT SOCEE) & LR L7z, AKABARTEO S T pH IZRE KT LR, £
BAFEET LTI, pH #E@EEH, CEC & AEC OZ L E A A - A 4 Rifa KB TX,

pH I8 L OFEHEA A REO TN SEE ST,

¥—U— Nk, BEME, pHREIEMR, 3

Key words: Nitrification, Variable charge, pH buffering, Ion exchange

1. IFL&HIC

T OB E RS EIREDIIRIL, BRET 0D B
RS 5 ETEETHDH. AMEf LTI,
NHF O #E(BIZZUNO; AR S, NH BL T
NOZ IZZENZENEA A L BB LA A
L7 NORENT 5. 72, bt Bhko
pH Z{bix, ZRAEICBTAMEREZILSYE,
ERRTOBINCES S, LL, LhoER
AT OB L C, KISBEIET ML D fE
Mraplidoravy. 22 CARMZETIE, RAgfnE
RN L O LR BRI OB B EREAT
W, BRFEEETTVERAWEKISBEITT VA
N fRT 24TV, B R RO AT,
2. TR E R EER

HEER 11T, REA IR D JUIN IR R 2T S
Z—DEGNOER LT BA 7 2 v, ik
TR, 2mm fiZ BRI, B 7.7 em, &
X 23 cm DT 7YV AT LI HEREE FE pp=0.75
LB IO~ LTz, fafR T IM @
KCl CF#it%, 0.005M KCI % 3PV DL EJEL, &
D LT 77 A 4.5 emd! T 0.005M KCI % it
LTz, 7o v A A—2 ) LK E D EBEL
2230 P HE AN E A S 2 2L TR E
W AETER L7Z. 0.005M @ KC1 % 9 H L4
#%, ESRBEGTRIE % 0.005SM ONH,CUZYIVER .,
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30 HREEMEHRLZ, LK BIOEHRR D14
RERAT L Iav N TT7 E VT T L.
. RIEHBEETIL

FOGBEITT VT HP1 Z AW TS L. +
FONH DIEROGERATE 2 7.

NH} + 20, -» NO3 +2H" + H,0 (1)
EEAGEET VT, W7 e AR B
DFEHEELBGAA LM, BT R AT E
A DI ELFEAT L WA LU T DO ROGTH
Z7z.

S;OH + K* 2 S;0"K* + H* )
S;0"K* + NH} 2 S;0"NH; + K* 3)
R;OH + H* + CI~ 2 R;0H; CI™ o))
R;OH; Cl~ + NO3 2 R;OH;NO3 +CI=  (5)

KATTEEERATE LB LT-ET /L (VC) T,
FRL7=HARZ 0 pH FEE RIS T A—F%
WALz, F 0780, KAAMED %S
J&L CEC % 200 pmol cmPi T—EELLTZET /L
(PC) THEHHEIT 7. MLEEE ERIT, 1817
RENH; (T 0.22 d!, ZZ#WENHT I 0.18 d! 252
7-.
L #ERBFLUER

FERIARIH O pH B L OGS HEA A R FE DR
A DOWT, FHREEFHEEA Fig. 1 IR 7.
725, RURHAG TR A NH, CUZ BV EE 2 - R %




0d&L7. pH OFEHREIX, 6.17~6.49 OHiHT
EEL, FEBR%EIIIHT TE T L7 (Fig. 1a).
VC TIEZOZEAbZFHLIZAS, PC TiE pH &
TERDMBI 2N, 2.14 TCRISITIK T L.
FEMUKBEZ 20 BETEAL, T0#%
KT 2MEm AR L7z (Fig. 1b). —J, 15 H
B 6 ONHF BRI fE - T, KHREMK
L, WA A MO RE ISz, VC T
%, KTBE OB 8hn &8 38 L O'NHS
DOEEZ L L. FER L7ZNOs IR EIL 5 HEY
O L7e—7, ClUREEIHME T L7z, NOs i
FEMREEIN LR 2RI T T L & b —8 L
723, OB OEACITIAEENT B NG L 7=
Fig. 212 VC T /VIC L A HIEFHEIZBIT 5
HNEA A OFE A AT ERE A &R, A
PERG A A L IREEDAFHE CEC, bz 1 4
VIREDOAFHT AEC 2T, 25 HIZT TR
BPERG A A U REDME T L, ZSHPERE A A
FEDEEIM L7z D%, fHICHED pH DK FIZ &
D A HLAFE D CEC MK R, AEC 23N L7272
WTHD. Lieh-> T, Fig. 1b TH LI
EONHF O EHB X OCIRBENK % VC (2
BWTHILTEZ01E, pH K FICHEWE RS
BENBIL LD EEZ .
BFEA o OERE AR O FRMETIE, EiEde
5 ONH IR EE OB fEVY, NOgIREE NG L,
WML DT R S iz (Fig. 3¢, d). FHH{HE
E DO TIE, WMET NV E LK OREKT,
NH} B L ONO; DRE R ZHBL L=, §FiC
VC TiE, KMREDORERFROMEN BB L Z
—E L. —75, FEUMEONH 1T EH S bk
M, NOZ I/ Nl 2 m2s v, Zhb
DERESA LI HBR S Lo Tz,
BHRANEEZBETDHZ LT, mbictE> pH
ZACICKI T DREEHER &, T2 A F o
iz RELCTX, pH BILOKHA 4 > OHEE
BEOTHNGESNZ. L L, & 512 NHLS
B LUV NOs IR EE DO ERIEICE S S ¥ 51T,
R O ZE BB EOHRN S MLETH S.
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@)

.x"‘x’P‘ XX XK RXRXTNK KK XK K IR 0K MK KK 3K )o«xxxgxxx
1

8

7

6

55 %

4E \ X Observed

3F e

2 E 1 1 |—--_7_____I ---------

8 +(b) NH, cl- ----PC
o Kt o NO;j —VC

Concentration [pmoel cm ™3]
~ o
T

N
T

Time [d]
Fig. 1 TusdEiE® pH I LUK, NHf, ClI-, NO3iRE
DR, BHRIE PC, FEMIE VC 1T X 23RS R.

Cations Anions Cations Anions

[ (b)
o,

™
NOz,

NH

Ay © CI(;) (&

NH,)

10d
24 e

% 400 2z 4 6
Sorbed amount [umol g~1]

Fig. 2 VC EF /2 L 5 10 H(a, by L T825 H(c, D

A A OFER LT, BATEP), MIFENZ

AUIK AT & 28 AR

0
(b)
om
5,
T I =
S0}
= [
&
& 15f
20
6 0 2 4 6

Cl~ [pmol cm_a]

(d)

NH; [umol em™] NO; [umol om ]

Fig.3 K*, NH}, CI~, NO3IREE DR E 346, fiE#IL PC,
FHRRIE VC I & B AR 3

BEE  ARBFIE, BRI [RERAEMETIC B
DI LRI X D PHENEIEE ~ DR FE ) oA
ZCER L. ZZC#EEETS.



AIRVART7ICKAKELEOMEBRHRREBRIEETRENEL
Effects of artificial macropores on mass transport pathways

and redox conditions in paddy soil
HAPREH 1 Zfh-FE1
L] LR R B Br Ba Ak B ARBL AAFZE R

2 5 (Abstract) :

ANL~=27waR7T%, KETEROK - WE - T AOBERE 22 S8, BLIECERE 2 filE
TOFEERDAREMNEN D D, AR TIEL, ANL~27 0l 7T OREPHER S NIZATI 7 2 TR
L, BBLShR o E R AL, HYDRUS (T X 2 EEMAT 2 0F 1 L C & ORtE 2 FET L
Too ZTORER, PRBIIE OWBEIEENRICHET 52—, BALEITIGE 134 BRIk O
TIFHRATE T, BEAOHS - HESSZ OO &2 & e A HERIL FHERE 2 B8 5 WE

PEDSVR STz,

F—U—F: NL~7ufR7, KEEHE, BRECRS, YEBSE), HYDRUS

Key words: artificial macropore, paddy soil, redox environment, mass transport, HYDRUS

1L FLEHIS

K 88 O FR K IE TR BB 1 2E M RIS AR5 —
ThHY, K-W&H - TADOBENRE & HEH#IZH
295, NL~27afR7iL, 77 AMHESEOX
Fitf 2 HHE IS EICEA U CHLRRIBR 4 45
#L, TH~OKBEHERET LETTH D,
FATHFZETIE, AT~27 a7 L Pk lAas
b5 Z LT, TRE~OBBERENSEE S,
BIALBEM SN D Z & TA L P EA

ga
e

DML

. B
%:‘ e

_LI,

Fig.1 AV A7 —/V+3EH T LNFERR. Erb,
77 MREE (GetThkge), R CRAFZE), ALEE 3
(NI~ 7 uRT7EOEN. Wbk
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PIBHEEZLNTE T, —FH, BEELONT
LEBRTIE, FEIC AT~ 27 aR7T LHk &l
FHEDETHETTED HTEM S 7205
R ST,

ZDOZ LG, NT~7 vRT ORFEE i
72 TBRFD TS ANA 8] & LCHAT 57217
TR+ THD AR B 5, ARIFFETIT,
NTL~ 7 aR 7 03K HE 8 oW E B Eh#k
LR TCRBICED X ) B a2 5 2 50
%, 17 LFEBRO g & BB ARAT ) & PR ARG L
77

2. B

FRMT CUL, SeATHISE & AWF5E CEHi L7- A Y
A=)V T3 T LERA R L. (Fig. 1),
EEBREL{EDE WA Table 1 12”77, E£7-,
HYDRUS Z#HWTATL~Z7 uaART7EILOHE
IRGAEDIK - IERBENC G- 2 D B2 e LT,
PRATPEVAE % FH O T BRI 05 R 2 ST 3
% L LI, B bIEITCRIN IS B 2 W E O
% HELEBRE LT 21T 572,



Table 1 EBRSGADE (B T LEBR)

THAH S ATRFSE A5

VNS K, TRME=2V 7 R, PTREE=XYV 7
Pek R PR G R 7HE) R PEK (F8o & HEK)
AT H R 9 mmd ! 2 H##IC 20 mm

R 2L »HY

mESh5 K BE O 2 G [HPNGSEAN BES

WE BB SR + R 50 Oufitih

. HER

AT NEBR T, AL~ 27 aR7 ORI
UC, MfbiEocikig & 2 ORI R 72 28
BETRO BT, BT CIX, AL~ 7 e R
T B L ORI DB E OB BRI & k)
RIWET DL Z LRSS,

AP E ORI T, AL~ 27 aR7T OfF
Lk THEE 7y MI~vZ uRT >
TEOERETREE L, —J, Ao LY
TIEEAORGILBUIIRER T 72, £, 5
TR D EGEHE K St & ARWFZE D [ R BEAK 5=
PEZ i % &, R ERFRE CTh -
T, BEHEAKR SR D 5 PR e RS
TEnolz (Fig. 2).

FERIHE %~ — R & U TEA L7t <
X, mWIRABRIREL B2 7256 T, B
DOVEEHEE (Reim et al., 2012) ([ZFH4 3 55
HEColERIIRBEMECREICTHE SN, TE~
DiRFE5E < HlR S 7z,

WE

4 EE

ANT~7 aRT OMFNOWT, Ffifitr o
il 0L, HEAREE OB O A ER A 70 VA 6 2h
eI SHLAREEZRLTEY, i
T NERAERIIKT RIS AT D BE
SN OE T, FERH CBIE S - fgfbig
TISEDENEE LGS ~RFThDEEX
bivd, IFEC, KHETETIE, Bl
A ARSI X DB BRI T,
D OEMHIERILER T 1 ' AR LE T
BRI LG5, BILH & 7 DE TS HED
fidG - HE N T AR, D OZEM i %

050

i
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Fig. 2 {R{EMERE O WEG% (HYDRUS).
B CROEZE), T (efTirse) .
536 488 D, DM, DML.

EERTHLENRD D,

Fio, AT~ 7 a R 7 XY E RSB R4 1Y
MEELDTIER L, BiA =l 558k e
TEASHIBR & 41 5 ik & Z2 MRS B ECE L, A
25 PEALE UGN E LD MEZ DL DO %
Pl sE 50N> To, NL~27 aR 71
B 53 A RATIEe <, BEROWEBERR
B & BRI T P sE I 2 AR T D FiE L L
T BND,

S.80YI
ANT~7aR7Ic L 5KHEEEORLET
TIEERE A, T = LSk & A AR AT DFE G iR
Wb EREE Lc, 2%I%, KPP AT~ 2
2T OREDSYEBEREK IS 2 DA
BEtd 5 & &b, BB SC B 59 58
BEDZEM o34 & B L, WEG & A HhER L
FRISZ A LTGRO A HED 2,

BEILIRE

Reim, A., Like, C., Krause, S., Pratscher, J., & Frenzel, P.
(2012):  One the
High-resolution analysis of methane-oxidizing bacteria

millimetre makes difference:
and their specific activity at the oxic—anoxic interface in
a flooded paddy soil. The ISME dJournal, 6(11),

2128-2139, doi:10.1038/ismej.2012.57.
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Effects of Woody Fuel Arrangement on Soil Temperature Distribution
e FHORH 2

EIIPEON T L P RPN 2

5 ] 1) L

EL B (Abstract) :
HKFTIE, HRRE D DOMBUIINZ, BIASCRR R EDOREBEED > IR OBYRIE IS
FTHAREMED B 5. AWIZETIE, ARERBEY ORLE 7S THENERA~ ORI KT T 78 4 7
L7z, MG Mo 2 Bl U724 ClE, $nlfFo i THIREH O A DOFME LV ZH LWIRE -
FADRRO BT, RECTIEM AR R =T BN o T,
F—U—F: BdniE, NEBREY, 11KF
Keywords: Heat transfer, Woody fuel, Wildfire

LIFL&IC

ek F L, AZHEESEL T TR, &
BERE K ME DR BISOHPIEIE D 72 £, D
Wy - KERRFEIC © 528 % X 1E T (Vahedifard et
al.,2024). /NHID (2009) 1F, HIFRHEAGESEER
2RV, EEREE OVREE /340 & BEAKME DI
ELOBBRERFL TS, 20X )1, ik
FIZL D TR~ BE IS5 5 2 T, 11
WHORE DA HRET 22 LITEETH .
Lk X 2 BB IR IcEP T
D07, REPELOIRBESRAFIC L o TR £
TS ND LG5 5 (Doerr et al., 2025) .
FEROHATIE, HREOEFELHEIARITMZ,
H - OB O HUTEROAR R~ &S D
KEMOFEMET B, 2D & 5 A AKRE S
THMEAE D &, REH A LizHih ~DO#EK
A U, JE0 B OB CET D AR
WD, EDTD, KNEWHBHZR T D IAAF
ET25E L HTICHIFEET 256 LTI, -
BANRESAN R D LTRSS,
ARHFZETI, AW 0O 1 L E AN 38 PR
AN RAE TR TS 5 72, ek KT
BRAAT - 7o, MR O H A FlE L= FfF &
HIHZ & F AR E L 7RI TC, OB
FE 3 L UUKEALE 31T D iR O RE 2 b %
b L 7=,

051

AN

1 .4 .7 2-3cm
® O O 56cm

.z .: .: 8-9cm

Fig. 1 #f K FEBROT (a) HiFhHH Y
BB —ELERK (b) HiFHi2 Lis &
Oy —REN. H5idt Y —0F 5.

275K
FEBRIIFNRFRFEF v N ANDE
CTHEME L7, 40 cm U5 O FEBRXE & 7%, A
BIREE & U CEiE V2. SEBRIXIT, Bt
FHI S em £ TTHAL, ZOEMHOME %
THEoXE (Mfgidy) &, #Hz i
AR HIZR O AITELE U7 X E (M7 L)
D2 ML LTe. BREERTICTR S 0-5 B KT 5-10
cm D +3EENE 100 cc Vo 7T — % W TEE
WL, WIS KSR Z RO 7=, FIIAREE K
FiE, #HPFHH Y EETENEN 026 BEIW
0.19m*m3, i #F722 LS4 0.17 8L 00.18



m’m3 CTho7-.

HIR 21T, K BUBVE ST (7 X0 >, B,
AA) M U7, BB Y, MiFRm,»OHES
2-3, 5-6, 8%m@3%rk i 7 DR EAL

B &L L72KEH5M 0, 10, 20 cm O 3 Hb
A A DT 9 HICERE L. 2D )
B, WS 2-3cm, K0 cm OENE X T
WZHET D L0 ICRE L (Fig 1), BRBERFRT I
3WFM & L, BRBERRGAD DA T £ T 10 BRI
THIR Z 508k L7, FEBRPIIKZHER S e &
o, HEHAZBMLT.

3HERLEER

Fig. 2 |2, #iF#HidH 0 I L OMIF 7 LS
LB HHIR DR M A LA R~ i H 0 5
FECIE, AKFEO0em, RS 2-3 em BT D HmE
IEPEIX 4037 Clz# L, HMiFHe LEFED
1679 Cx K< ko7, —J7, K¥FE0em D
RE 5-6 BLO 89 em (ZH 1T D FemiifE X
i EHFH 0 S TENEI.0 B L N67.9 T,
Mg 72 LT 904 BLUN68.0 CTH Y,
WS TR 22 I3 b otz. £z,
EE 2-3 cm DK 10 em H5 TlE, #iddidh
D Z&FC 1105 °C, #HiHEi 72 LSRIET 160.5 C
ETRY BRI & TR R 7 L ek
FREmoT-. b, Hih#HdH S0
2-3 ecm TiE, PIHEEMNDS 5°CEATHET
DD, K- 0 cm HiS & bhilg U C/KIE 10 cm
HIATHI 11 4y, 20cem HIASTRI35 0 &, #Hio
HEEIL D1 EWRE EAENLTZ.

D DFRERN G, HAIZELE S 7 RE R
BEW X RATHI 2R B8R & 72 0, HIENIRRE /A IS
WL RIT T HEMED R S 7o, BElS, Hirp
B & OFEALE CTIEIEE e SR8 S vz
—J57, £ O T CIEM S O i T B R 72
IO SN o1, 2D i, HidhEEn

ER L 2o TH, TORDEL LA —RRIm
AT TERN EERL TS, T,
RE 0-5 cm OYIMAFES AKEIT, WSk TR

052

7o Tz, BHUK TR BCEVRE SR, K
OIATEITNE O WENEEN BT D72, Bl S
FUTZIRFE S AR DEVMTIE, REWORCE SN2
THIHAG KR LB LI mlRetEnd 5. 5% 1%

ﬁ%%%%%bti@@ﬁf”ﬁiiﬁ%&&
BLOEEYER EAET S L & BT, min
W EE T2 DK ERRFE 2 54T L, TIN5 AT
& DORRE T 5.

BEE
AWFGENL, AAB = O I FHEF eI R
LW EZF LD THS.

BE R
INHECE, WERRE, VERTL, JEAREESE, wiRE (2009) : HiE
ﬁ‘:ﬁk”‘bET@Eil‘ﬁj:l% BT BRI BUAE. R

TR, 263 : 73-79.

Vahedifard, F., Abdollahi, M., Leshchinsky, B. A., Stark, T. D.,
Sadegh, M., and AghaKouchak, A. (2024): Interdependencies
Between Wildfire-Induced Alterations in Soil Properties, Near-
Surface Processes, and Geohazards. Earth and Space Science, 11:
€2023EA003498.

Doerr, S. H., Girona-Garcia, A., Sanchez-Garcia, C., Badia-Villas,
D., Bryant, R., Dickison, M. B., Hsieh, R., Mataix-Solera, J.,
Miesel, J. R., Robichaud, P. R., Stoof, C. R., and Santin, C.
(2025): Soil heating during wildfires and prescribed burns: a
global evalution. International Journal of Wildland Fire, 34:
WF25103.

500

AFOcm, BE2-3cm @

Q300 |
®

200 | KF10em, FE2-3em ~
K20 cm, ZEE2-3 cm

PRBERAA

K0 om, RE 5 om K0 m, FES-6 om
! L

0 I
0 50 100 150 200 250 300
F5f (min)
200
KF0 em, EE2-3cm (b)
150 - 7KF10 em, RE2-3 cm

X0 cm, RES5-6 cm

IRBERISE

SOJ |

KF0em, RE8-9em

k20 em, F&2-3cm

0 56 100 150 20‘0 250
B/ (min)
Fig. 2 B kK ERY O —1, 2, 3,
4, TIZBT 5 HIEDORZE L
(a) i HY (b) HhFe L



MR T E~NDONA A7 Oy XU JERICA T -LhDOREFZEIDKEREN
Numerical analysis of nutrient solution transport in soil for the
application of bioclogging to artificial ground freezing

TR ! -
Ui B K T

o R 2 -

INEIEHE T - My
* 2 BRAFE R B AR A BN e R - S RS AR i

v —
ml

* KREHEN 3

E B (Abstract)
MR TR B 2@ KEHIH~O N4 A 7 my Fv 7o ZHIEL, X278 —XFRD

RE B X OEARS L COBENIEIC RTS8 2 BT IC X 0 BTl L 7.
WOPEPREVIZY, BROBENELS 5 HA 2R S e,

X DRER, FEAH
F 72, WIHNRELIC X 2 BB

DA, FEATBOPLELIRKRE WGEICHE L ko, UEXY, REAOBE)ME:Z @] HIGH
TBITIE, WIRE LIEAR DM 2 Z & L 72iEASRNF ORI HEETH 5.
F—V —F MRS Tk, SA A7 my v o, KSR BUEENT

Key words: artificial ground freezing, bioclogging, nutrient solution, numerical analysis

1.[XLC®HIZ
% oo 5 EE RN BV & 4 B R SRS Tk

TlE, MO FEKEDECEE, KR X
> TP EMAE NHBEOHFEBHE I NS,
Z D78, HHGRTC A OB KR T 2 2408
BB 503, RFEMN 72 TiETH 2 FEAN IR
BfE. —J, NA A7 m vy ¥ IR ME
YV OIEENC X > THIE DO EAKEDMET 3 2 3
RTHY, zoFHBIBEE LTS, HHL
(2026) IZREANICHIF A 27 v — IR & F W
IKIGEE T COZKEDIKT ik A7z, 2 Dff
B, BEEOREAIC X 2WMEMO NG L,
KER O F Rt IR 3 Lo BRI
FOHEE LB b, Lo, Mk
VIO RiEAL % B8 L oo, EMREEES, B
DEHAM TIE L R R BRI O EALE %R
AT AMERD B, X T TARMIETIE, Z2H
—RBRWOMEE R L iEARDS L TORE
AT B < KT 352 % BUE AT CREl 3 %
LR HNE L.

>

2. 5%
BAE AT I 3R /i REs v v oY FlexPDE
RO KRG T cotBEFoRER OB

053

v 1
T

iz, Ro Xtk TR ko TR

L 7.

ac

a ac
E = a{(Ddif + Ddispx) a - qwxc}

+ 5 {(Daie + Datispy) 55 = @y €} (1)
22T, 0 3EEMFEEEKE (cmPem3), ClF
Z 7 v —ZEE (molem™3), rlxBEH (h), x
L oy 3EEREE (cm), Dycld 227 v —2ER O+
B COILBUREL (em?h™1), Diigpx & Diispy 13 %
NN xih e yllhmosERE (cm? h™1),
Gox & Guy 1T Xl & yBTTIRID 20 > — i (cm
h™) TH 5. Dy DEHEICHE 727K F T DILEL
FRECISCRE (LA, 2010) ZEH L, JEBhE
i¥ Millington and Quirk (1961)% 7 L Tk ®
72. Diipx & Dhaispy DaTEICHE i8R 1T
3.1cm, #EEERIZ 0.6 cm ZHW 72 UN#RD,
2004). X —yikiE, BORNRETRNT % E
B X TRD 72, 2 DR, BIFLEKRE K (cm
h™!) FA 27 v — 2RO REEL (no/m) 1B L
TRATEMT B L) ic L.

(2)

&zK@x%

Koo 1Z7EFE 0 mol cm 3 i) 5B KIRET 3.5



ecmh ' & L7z, no/n 1 Swindells et al. (1958)
DOHEEICHE D ERA TR 7-.

il

Mo

FEATREIE AR 10 cm, 4 150 cm D FEIE % 3%
EL7z (K1), Kg#hoEREfE LT, £
RO IKEEA 10 cm, H¥HEOKFEZ Ocm , F1
Pokiz€u 7 7y 72 e Ll iWEBEOBER
SefhI, Ao - AR C=0molem ™3, i
PAriz€m 77y 728 LT,

R 70— ZER OIS & L, b aEig
DN H B 7.5cm, ThE2 b 5em & HL0IC,
BB d=25, 5, 7.5 cm O 3 AT
ELTHELR. t=0hics T3 FEMERN
DIREEIL, KIRE (1.0x 10 *mol cm—®), Hij
E (3.0x10 *molcm—3), FiELEE (6.0
1074 mol cm™3), HEE (1.4%x103molcm™
5), BIFREE (2.6x10°molem™3) ZEE L
7=, FENTREISUN I x TS 20 em FERE (y=5
cm) T8 MBI M % KE L 72,

o (546088.58XC?+590.71xC)

3)

3.1 SEAEBMDEVICLDEETE

X 2 ICHBUHISE DR 7 v — ZIETERE O K
MZE R L7z, Kiizcd 1 m #igics T3
v — 7 FERFE % fFREZE O d=2.5 cm (X
2(a)) & d=75cm (X 2(b)) THKT 3L,
103 R D 22 232E U 72, fh D iR C© & 7 A I
DOFFRICHAIL T, 1m iSO v — 7 BER
DGR T 2 A DR S 7z,
3.2 MHIREDEWNILBEELL

1 m Higi o v — 7 BERR 2 fafRE (X
2(b)) LAKEE (K 2(c) & Cl#ET 2L, K
JEFECIE 105 BRI S 2 o 72, 2 D—J5 T, d=2.5
cm DA, ZDET 3 KEE &N o 7z,

4. EH
EATHIR D41, REA OBBNELICK Z
WB R G A BT b o T, R, REH

e

75

054

YAVAVAVAVAV [J AVAVAVAVAN
N VAVAVAVAV) N AVAVAVAVAYS
S AVAVAVAVAY
e AVAVAVAVY
SR

7AVAVA 2 va JAVAVAVAVAY

N/
B.C. h=0cm
C=0 mol/cm®

B.C.

1 FlexPDE o fig#ir fis
1.0E-05
‘ (a) 2.6 X10™° mol/cm®d=2.5 cm
7.5E-06
5.0E-06
126 hour
2.5E-06 >
e
~. ~ -
0.0E+0 — =
25603 | [ (B) 2.6 %10~ mol/em* d=7.5 em
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1.0E-04
8.0E-05
6.0E-05
4.0E-05
124 hour
2.0E-05
———
0.0E+00 u T T y
0 50 100 150 200
Time [h]
P1(x=0em) P2(x=20 cm) —P3(x=40cm) P4(x=60 cm)
P5(x=80 cm) ==P6(x=100 cm) P7(x=120 cm) P8(x=140 cm)

X2 HEHLDR 20— ZPEELEAL
DHFEAIC K o TKDIREE D HIRR & 112 85, K
BRIOBENIIEE IOBEIET 2 E2OND. &
DI LD, KEF DOEE)IEZ#EYICHIES 5
721 L, KOS Z B ICHIR L 2 Wik AR
G 2 C EEBETH L. Tz, EAER
DYBEHRKE WIGEITIE, WIHTEEE b HREH D
BENEEICRE CHBL 2. 2L, W
IZ X B R DE D, HllfR X L7z K DifiEg D[]
18 Liz7zotEz21bh5,

R
u)ﬁﬁ%‘

. BEhYIS
ARWFFEIC XU, KA OB IC IZWIHHREE
ZITHIFEARDHEST ZZ LRI N,
Si%1L, REROBRAEZE R L Iz ziEA
S RET 3 5.
[SECHR] HHS (2026) BERN THARKSHETEE
S-27; 1A (2010) HAR & L45E 11:73-83; Millington
and Quirk (1961) Trans. Faraday Soc.57:1200-1207; /NMk &

(2004) T+ ART 245 CE 764:53-67; Swindells et al. (1958)
Suppl. Natl. Bur. Stds. Circ. 440.
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MREMBEICL ST ILA FFIEHNHE - KAEE LUV CO. 75 v I RIRIFTEHE
Effects of surface cover—induced albedo control on ground temperature,
soil moisture, and CO: flux
AAFES L NS 2 - FAREE S - AL MRS - s 2
Ve B RS R B ARBR A BARTIIZERE « 2 I RORS: TARER « 3 35 1RSSR
Sl B SEIES AR AR TR - S SARTR PR AR R

Z 5 (Abstract)
M7 L RO T35 D CORHNT RIF T R 2 BB AN ER-AG L7z, IR R
Bl & x5 & L, HYDRUS-1D Z M\ T, 7AXKOEZ 0.1 705 0.7 £ TR0 5, H
R, THKGEB L CO.DAR - BB ZHE L. SHEOME, 7 ROBIIZENIH CO.
REEE BRI 5—0, i CO.7 7 v 7 ZIHE T L7z, #HRK FIZ X 2D COLER MBI Z,
O fE O KARRIS L OYEBERE DI TIZ L > T CO.DILHMBMfil Shiclcd L& 2 b
N5, UbXy, Rm7T A RKOEME, 1560 COMMHEIE+ 25 Z & RnI .
F—U— N [UELSE), 74K, #iR, KEEKER, #EZECO, 77 v A
Key words: Climate change, albedo, soil temperature, volumetric water content, surface CO- flux

LIFL®HIC 2.EERAE

RAEEENC X 2 k8 72 R o R 3R RE RIGEHINT X, I BRSPS BR 5 4 3 L 72,
RENTEY, BERETIIN 3°C O LHARA T RHEOA I X B -9
IAEN TV (Asanoetal., 2023). ZHIZ kD, BBEEHE Y 7 v =7 HYDRUS-ID %1{&
LM, BEAEYOEREEL, BIEMOAET  EL, iFET7 AR REEEOMICETE T 58
AR EDEERINTND. L2 > TR BBZ B L7 b D% L7z. HYDRUS-1D @
IR B AT 2 LIXEEAMETH K - B CORBFRBEMRIT T, KRBT — 4
5. I HICHIR ERAIHIT 5 2 & T, HiEn OHIRIEBER R ZRET D2 LR TER.
5O COx it 2PN TZ 2 WREMER 5 5. DIz, ETIK - BEIRREEIENT 4 FEhE L,

R EF 2T 2 FiEE LT, IBF, iR BONHMERmOKT T v 7 R LIREE IR
EOT AR RHEORFPED S TWD. T HERGEMEE LTHNT, K- £ - COoMRRR
AR L TR AR T 5 KB OKSE Bhfifr 2 e L7-.
ThHD. T ROBEINC L i A T 5 SRR v 2 2 BERGET —F (GCM :
BEN D L, R BRI TE 5B RS MIROCS) 75 2091 4E0 65 2100 FE=DOREGET —
b, sk (2023) (FEAEMEITICE T, T 2 (e RO, H KR, A&, BUE,
U R 0.5 BEEICHERF T UITBIE IR 20 WD) 2 BG L7z, £72, KW COLREIZIT,
SRLHMETE LD L AR L. £, BEED 2024 (EOHFUSELIPLEE 423.9 ppm % U=,
P T EE OB LA U S ATREE &2 B 5 > T O AKBEENIEIE 7 Richards =X
WZL7=. LaL, 8K5 (2023) 1%, 7AXK T, BBENIAVE R CHE SRS, T
N EHEN D O COy IHBEICKIFTRET X2 ERO K SEORSE Liz5&M L,
Bt LTV, Ko TRIFZETIE, 74Xk 0.1, 0.3, 0.5, 0.7 [Z[EE L7250 T, %
FIHN THEN D D COSMITRIFTTHEL L ROMEB LOTEKyEZET L. 51T,
EfEHTH FEIC K S EFHME T2 Z L 2 A & B LM HONT CODAERLF L O Eh & fifhT
L7z, L, 7 RHIH OB A G4 L 7.
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+HEf O COA MR, HEMAYR L O
WIRICE D COAERBEOTIE LTEEND. A
e Tl 2 x5 & Lizi= o, HEMAEMIC
£ 5 COAERRDAHZZE L To. COARGEET,
X, IRE, THOKIREE, COdRER SO
BEZT5. Z0)BIRER XK ED
MIERSS A =2 L FoX (1), (2) TET.

E(T-T.
1) = exp |G W
Fey =B ZLoBhal by @)

~ logl|h,| — log|hs|
T 2T, TITHHREE[K], Teld 20°CIZBIT 5
MEXHEEE, RITKIAELR, EIXEHE b= xL¥
—, hy 3 COL B BT i 722 /K A3 IR BE D T [R1E,
hald COL KA 72 < 72 B IKTIRRET H 5.

JHEREER

X1 (a) (b) IZ 10cm RO i @R R LW
KFEEKRD ANV 2R LTz, 7V Ko
WAEWHER2ME 9% — 07 C, IR mAR &
JBTHRLIR U CIRRE S KR AN L 72

10 cm VR D +-H COHRE D A ) %X 1 (c)
R L7, B9 COAREEIR, T/~ RO
EoTEF L. —FHTHI1 (d) £, HFEH
CO:7 7 v 7 A0 HNYEEIEL, TAXEFR 0.2
BN 5 Z &2 0.04~0.06 cm® cm™ day "X
L7z, 2D X951, T COJREE & Hid i CO-
7T v 7 A O R Lc., ZOER &
LT, K T2 LD COLEpkpmil L, +3%
DT LD COALBDINHINE 2 b D.
TEEDOEITHE ) KAEOIKTIL, HEF D
CODIERIRE AR T S5, TOREE, ik
[~ COME RN L, L7 COREEN I
FLizEBzon5.

F2TAMNL 9 HOWIRKE 10 A0S 12 1
OWIM Z g3 % &, RN Em ORI E T 1
N REINZ K- T Cofttin R E < il =i
7o 2T A X5 COLAERRDIEFR T
BV, MK T & 2 AERIH DR ER K E <

B
B
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(a) e, (b) AFEAR, (o) L CO:
REE, (d) Hi1FKHE CO. 7 T v 7 2D Ml

BhizeBEZbN5.

X 1

4.5HYIc

TV RIS BN S O COL I KIE
TREZEEMITIC L VFHME L. 7 A RO
HIMZ DT COMREEIT BT 25—, HiR
1 CO:7 7 v 7 ZIET Lz, Tk, HuRfK
T LD COLEROIMENTMZ, T
W2 D KR L OIEHUR B O FIZ k- T
CODYLEMNIH Shizfed LB b, LL
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Effects of Gravitational Changes Using a 3D Clinostat on Soil Microbial
Communities and Cowpea Growth
TEEIRAR L - Rt ~FAs 1
L] [L R R BB Ba A i AREL A FE R

25 (Abstract)

AAFFETIL, 387 U 2 2% v &AW TEREHMU -

R DEREE D TR L Y I

ETRE AR, T O, K HE TR EE ORI LS B i, B3 TR O

B STz, TS DORRNG, BEARBEOLL) HEHEMRHESCRHY ORR

D AT REMEDS I RIE S T2,

-
—

BT

X—U—FR:38h7 U A%y b, BUNET), TEEMEDRLE, V7 ouNKE
Key words: 3D Clinostat, Low/Microgravity, Soil Microbial Community, Cowpea Early Growth
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1) ¥ FDFREEER
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T8, x4+, BAZ &, M) 2 10mL
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Basalt Dissolution column exper iment for modeling Carbon fixation by enhanced
rock weathering
LIRS « BEH 5 - WA
HOXRF R PR T A B AR

B 5 (Abstract) :
KR CO ZBRET HHINTTH 5ARILIEERIC X 5 REFEE &4 B 8z W T Pls
HTDITET VOFANEE L. LA L, pH EENCE < OBFRES LT b 1A v
FBR CIXE YL ET LV ORRGE « WIEREE L. 22T, ARBFECIESPED IR BRI LR
HEIREG LI T KA, ERERE 2 2 572012870 % pH OWRIR & 8K T DRI ER 217
STz, SRR KT DA A &R X HRIEHTIC K 2 SRR & R L 7.

F—U— N BABbEtEE, &7 A%, HERMLEET VT

Key words: Enhanced Rock Weathering, Column experiment, Geochemical modeling

LIFL&HIZ 2. EBRAE

K& D CO2 ZBrET HHIF & L THAE TR T BT &, MK A& FO TRV DS
WIREENEB SNLTWA., 2k, 740 10 puS/em LA FIZ72 % F THeyd LT B FERIC
GEEGLIABEIEMOGHEFEOEWEA HRL KREHRITY 77 L—H RO
(ZRESE) e L CREMICEH L, CO: R AL LT, Dol 66 um THDH. %
& DIFRFC L > TRA CO2 ZHIUTAK - ¥F  REICE D F 7225 BULSLW I XA fE A
FECHTE T A HIFCH 5. R E WINBIZ A A (5515 C 5%), 1#41(9.3%),
ZRAICEEND 1 WEMOFEMITHEM e HEAGE%) THDH. BRI L LA T E&EL
PRy FUIRERRIC L > TERERD /T A —4 911 TiRA L CEBRICHEM L

MEEIZRO LTS, L, HEICHUE L 717 KINFE 8.5 em, X 10 cm Tkt &
TEBROEMEZ T2 &0 LE LW i WREE 1.5gem3 TRIE L. 0%, B
R FE VIS pH IR S 508, T34 pH OB LB D722, WFRmICHMK, Fi-
EFOGRPE B ES L > T HVERK -1 X pHH 6.2 @ 10 mM 7 = U EEfEHR (7 =
B, WOERIZ L D pH ERIGFEE NS, VEEE 7 =W 3Na ORAIK) #ZnZEi 1
ZO XS 7t pH OEEZGHIICET MIZ H 5 mm (30 mL)t#E L7z, & 7 & Pz
FAIAT Z EITBIR R TIETE oW, F72, 20 JEHRE L.
I DTRERIZ X > T, 1 R DR EE ) T b DOPEKE 1 BB EIZHILL, pH,
AL+ D720 R B RE 2 AT L EC, TEBA AU EHEELE. ERKTHO
WM, TEIZIITEnD 2N L EE BT LEMEL, 1EEE 2 cem B2 THEL
N5, Zilla HEOILE O R E NN T H L, Fi L CEKRERIE L., 20%, &IE
5. TD, SRS ZET /MELTH SORELE NEBIEHED =2 T o 7 K w2 BEFI O E
ZOWFET — 2 N WIRBLICH 5. A TIRA LT X SREPTHEEE O L,
Z 2T, AFRIISOSMEDIRNEIC Lk [ = ZBERSEM O T A 7T Y — & H
EERRO LN T AEREITV, EFAMIET W TR L T A2 RO 7. FiET
— X e LTz, Kurokawa et al., (20242 #EHL L 7=,
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Pk D pH 1T K OFSEIC L 53 8 FEE I
720, W & ITEROTIR T L (X 1).
7 T TRRRTE R O E R 288 2 THM R
fig LC pH A EH L, ThUctEo TERAE DA
R T LT\ EEZ6N5.
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7 PRI T B TIRAKIC 26 mM R D
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LTk, HEERMS S mM BES Eh
TWbEEZHND. CarMg A A i3z
R 12 HH &7 TRRMEA I Z 5 1L O E
A% LTz, BUBHFEEIE DK 53 FRHE A ik 1T
Slelzh, 7 T U FRDRBI L > THARRE D

WA, RENEMELCERLZEEZOND.

1T LA O R X RIS 2 2 5 &,
B IR 0.6% 0 BRI & 720, K
X 0.9% 0 LT Lz, Z b1 O
iz~ b O LR TE D0, A 4> Ot
BT OB ER K EZ VO T, FRG
WRETHD., FEROZVREAT X #RE
Pr CILFEBRATE THW RO BB b7
o7,

WA B =R TIIAERFE R4, HYDRUS
@ HP1 # W CHE LRIV TH
THETHTETHD.

S5 5m L
Kurokawa et al. (2024) SSSAJ90(4) e70283
https://doi.org/10.1002/saj2.70283
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Interannual comparison of water management, soil temperature, and nitrogen balance
in paddy fields amended with organic compost (2025/26)

AFERRSE ! - REMR s T 7 Y T L2 ARE AN - IO A
V=R RIS - 2 = BRI a R Y o

25 (Abstract)
2025 4, 2026 TN 4 #IX (FAE, KEPA, FEH, B O HEHENR 2 #4858 &
L7 KEIZEBWT, R & mEEREEZE DA E HEAKDOKM L &EHICE=%— L1z, KEHT,
B CITAERIC L W Bp o7, HiRIE, WPFNOES 6 AEIZ ER L7223, 2025 ED T NEH T
2QWINE E R oTe, BHRET, HIEO LFICHEOEMNLT,
F—U— N KH 8, WK, GHEYFE

Key words Paddy soil, Water level, Decomposition of soil organic matter

, RIESREAR & Db B2 R IE Lz, H
SHEBGE T T, HIRN O S 3 A R S 214, AEPIAKAEE (U201, HOBO) &R
W ABEHROIEHNED b TWD, 20 - HEEF (Mx2202, HOBO) % 5 cm {RIZ#
HERE DK H A~ fia ] &I T Ml N T — ISR E B L, IHEERTE TOMIM, 1 RFEFR TKAL,
ENTWDN, BIEGOFER CREE-CHIEIT R IR, BEEZHE L, 2026 41X, iRE - A
725 NI IR OKEEHOEWCIFHIES T HitZ2HEoem & 3em IZHREBE L, K&
MOMFBIRBICEEL L2, TOME, 4T FRIEE, BELHE L, A 1 ERE, K6
AT —VDORFHRICHLEEBEL 52552 BNAHSTEL LT O%E2TH 72, Z O,
biLd, €I T, AR TIIABEHRNIL LR (FLEOESZAY, R O#EE To+
BN L7KHIZIWT, Ml & BRI DL 5 & AR MR A8 L 7o, BRE L 72 138
fbZEHEOKRME EHITE=F— LT, 24 1T KC RS DWWk AN %, RO %
DFERZHEF L, K EGOKEE L HIRLCEFE JEE (DR6000, HACH) 75, NHs-N & NOs-N
N OFFERER BN THZ L H B & L, DYREZPE LT, IRIZZE N E AT S5y
2. A& F, J5%5781 (vario EL cube, Elementar) (T &
RN 4 MK (CFARRE, KREFAR, JEH, DEREFRELZREL, BALHES7Z0 DA F
BEH) IZB W CEN TN AHERIREAX 1 SRR L -EREZR T L,
ITXOKE 2 @B, 8 MEAiEEL, 2025 I HERLEER
L 2026 FFICHEAIT 70, WTILDOFIZD Fig. 1 [T MARfE, KREFA, oo HEEE X
WThH, HEEEAXTIE, 10 A0S 12 A OBEKOKMZRT, 2025 F£OFF LATD
fE (RILE = R) 2L, 1 EFUNICRE RALIT TARAE, KREFAR, B T2 E i,
EZ LEx L, FE%GICBWTS A 10 BHAfE 3.9, 2.3, 28 cm Tholz, 2026 FlLENT

1.[XLC®HIZ

M

P

WZave ) B L, 8 ARICIVEL -, 6.3, 4.7, 4.4 cm TWOTFHOHX E 2026
3AICHEEABRRL, WMEYEE, 72T FEDOFF LRETOKADS 2025 4E L 0 Ehyo 77,
HEZE R NH.-N, HERREZEFE NOs-N, nlfAnE=E THRAE - 2025 451X 7 H 5 H OB LI
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X6 A 16 B £ TlxEnLh, T 21.6, 21.9,
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SR TH RS 572, 2026 FFOHIRIZ 6 H 29
HETlZENEN, 227, 233, 224CT, Ll
Beid, 25.7, 258, 25.7°C L 727, 2025 D
6 H OME F5H13 2026 4 L 0 2 @l RIE EH-<,
AMTERIRbRED ST,

Fig. 3 (24 M5 L rh o EpE e ZE 35 L A
MR L T2 R DOEFHEZ R T, WTHDFES
TR & REPAR CIIHAE A% 6 A#1R) (43>
) TSI L, Z0%B L, fE
WAL DB LT~ EFEDOREIT
DWTIE, 2025 41X 6 AFIE (rF o)
KEBMMLUZ2%, 2026 F13 8 A4 (53
) IS L7, iR o AR o
WZERT S EBEZ LD,

F%OFEH IR IO TR OE S KREFR, B
i, FHAEDIETE 2> 72, T LEOKMIZ
2025 FFETIEREAR, B, THAEDIETE )
ST, 2026 FIIKEFAR & PHIDNAN AR
DY, BYEERIE E RIS —B LEBERITAE S
nighpo T AT I A L COEREITWD
THOFES MR, KEAR, BHiOIE TR <,
HR DKW IO BRENFE -T2, FT1&,
FEEEORMEERLRBOET AT —V DA %
TR L, KEH L MR, ERIINZOBMRIZON
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—
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Effect of Airflow Velocity Inside a Buried Perforated Pipe
on Soil Gooling by Evaporation
NG Y - DA
' =B RFER B AR

E 5 (Abstract) :
YER D i@ 1R R E R IR D — DI P IZHEER L 72 A LS ~ DR B L D IREGENEN H 5, AT

98|
A

FECIE, EEEEHA DA RICE 2 D

et L7, U7 xRy MIERE LA E12 0.7~

1.8m/s TERLZEZA, BUENKE L ARHIFERBHEENHERL, EHIREKTES 1.4CTHhD
25CITHER Uz, 72, EEGE FCITREERICHEWD, BHEZ T LE LEEENAERBRRKREL ol
¥F—U— R REGH], ZEE, oKy - B

Key words: Root-zone cooling, Latent heat of vaporization, Heat and water transport in soil

1. [FCHIC
ITAEORAEREIA L, TEY O iR FEE D
EAEPERITT ORERMBEL oo TV D, Zh
WX D /RN R R O— IR H N H Y,
TE) ORIENRE 2 Yo 2 & CTHiRkEE
ERECE D EHEIN TV D, IREWHEIIX
Blx 720715 B D03, AWFZETIE, Hidp 2GR
L= FHERNICERT 5 2 & T, ko7&
ZARHE L, Z DBROFEFEE AT L CmET
BHHHEICHEE Uiz, ZOHETIE, LR
WP ORERTICH L TEREL 525 5%
BB, EDRBEOREIIH BT >TW
RN, T, ARWFZETCIE, IR LA
FLEWIZ R 2 2 EUE CTRER L, Z OBSOZIEHE
FER X ONRER T OEWE G L7,
2. 7%
—HEHRPFAESOER AR LEL, 2mm S5
B\ iEE sy 2 e L Lz, 1/5000a U 27 R LR
v MIRZEEERE 1.2~1.5 g/em® FE . ((RFEE /K
# 0 :0.16~032) THRE AT LTz, KNy b
TN D 9.5em O S, 3D 7Y o # THERL
L7=EE 1.5 em, WJE 0.2 cm OF L % Hil
SHT, FEICIZAY » MRoB&ALE ME R
(2 10 18, @5 0.7 cm MFE CRAE L, & D
SRNII T —E 2B, RNy PRI, BE

063
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FORy hEEEE | MR CHE L,
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Fig. 1 Schematic of experimental apparatus
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N.O Flux Measurements in a Clayey Field with Poor Drainage
LM - AAECR « EAKR( « BB R - AP E
SRR A LI 78 50 Y

B 5 (Abstract)
PR B THESBIZ 2 0 D3 B2t HEBSGO 2 A ZEMABIRIZ, N0 77 v 7 A, KRS KE,
ARSI L OVEMSRE E RIRE DIEZ 1T o 7o, ZORER, HAENHK 1 A% OBERNOBRIZ,
TEFOBBRENMET L, BHERNO 77 v 7 A0 —7 Bl S i, ZHUIMEICZL S
HbDOLEZOLND T, BRAREEOK T T TE WAL R~ I,

F—U—F:

—ML TSR, KiEEEY, Bz, UKy, TEERRRRE

Key words: N>0, Clayey Field, Denitrification, Soil Moisture, Soil Oxygen Concentration

1 IEFL&HIC

— b =R (N0) (HIRZHRT AP &
D 5% (CO#LE) % 5D[1], D ANARIFED
PEHD OB 59%03 REES B HCR, RIS
26%% (58 % EHEE STV D [2], B DD
N0 HEHIE, R CIEEICHLIZ L - T,
BERSM CIEEICHZEIC L > TA L 5, BAIE
BeKENE L, XA ARLF Loz a A LS
DEL, YRR B 722K s CrERHT Sh
D EMBN, ZOX D RFMH T, Bl%IC
TESHREICAR D, PEIZL 5T N0 3%
<HHEEND EE 2 55, Hasukawa et al.
(2022) 1%, & A R&ARAHT Uit (K AR
Ht) TR, FEIES SR 1 2 H % OB
2, M=k DE-bhd NO 77 v 7 AD
ELWEINAZBHILTWS, —FH T, TOER
IZDOWTIEAICH B I STV W0, AF
72 CIE, MEEEREIBICRWT, Mg MRk
12 N20O 77 v 7 ANE L BN % D& e
T5HEEBIC, TOHEREKG LT,

SRR AT TP P (R > < IETh)
WNOPEARA B 7ok HE B T, & A AR

(20254 : 6 H 23 H~11 H 6 H, 20264 : 7
H 15 B~BE)IZNO 7 7 v 7 A%WE LTz,
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¥ EE A RIX 48% TH 1, FufB KIREIIME L
JET2x102~6 x10" em s, FTE+ET4x107
~2x10%cms!' Thotz, MEIE, FEFREATIC,
ERMTIZOWT, BiZe%h 3kgN10a A L
Too W& b XA R FEFE L7223, 2026 421338
FARRIZE D HSRAR & e o7,

N0 7T w7 AL, 7 B —X RF ¥ N —k
W&V BEo 3 MG TRIE Lic, Fv o —
&%, 20mL >V > EHWTO, 10, 20 53
WZRRBE T A Z B LT, NoO T APRBEZ T A
0~ 7T 7 4 =L VSHTL, IBEZEND
7Ty 7 A& LTz, 2025 1% 1~2 I
1 [BIFREE, 2026 41X 8 HHAIE TITE 5 AR
FE, LAME, B 2~3 [BAE L7z,

NO 7T w7 AR 29 HERE L
T, AHEEKE (Meter £ EC-5) ZREHNOD 1
MO E 10,20,30cm T, FEFREE (Apogee
#£ S0-120) % [EHN D 3 HiA DO S 10, 20, 30
cm T, HFAKAL (71 2 4k UIZ-WL100-LR)
ZEGNO 1 H#IRT, i 10 2[R TRl
ELTc, £, 1~2BMMFETES 0~10 cm
LU 20~30 cm O TEEAZBHNO 3 Hig)
SERELL, A > R7 = /) —VEWRENEETT
VESTRRERRELE, A4 a~v NI T T
A — CHHMERE 2 SRR A 2 HE L 7z,



3. #ER

<112, 2025 -8 L1V 2026 4FD N,O 7 7
> 7 A, PRE 10em ORFEER KR L BEFRIRE D
AL 2R T N0 77 v 7 AR & HIF
& A EDOHIT 400 pg No2O-N m? h! BLFTh
ST, —HT, FEAE S 1 2 H # O FREREREC
2025 AT 0E 1 Hi, 2026 45121 3 #iA5 T 1400
~6000 pg NoO-N m? h! OFE 72 ' — 7 23811
SNz, ZO&E, FEEKEIIENERZ DT
DEFTEOEZ R LT, 7, TR
1L 16~18% T, 21 %L VI FL T\,

X 212, 2025 F3 LY 2026 FFDOES 0~10
cm D7 E =T HER L OHBAREZE R IR L D%
b2 R d, 7 oo T HEZE R L, W4E
EBHIT, N0 7T v 7 ADE— Vi ThHEY
Ebbipholo, MEEEERIREIT, 2025 Fi%
NoO 7T v 7 ADE— 7 #%IZHD Liz—J5T,
2026 FIFHEINL, —E LRI S )
277,

4. 5%

BUE G & U7k HE RS T, it 58
1 MABOBEREZIC NG 7T v 7 ADE—7
DELH ST, D fE H 1L Hasukawa et al.
(2022) & —ET+ %, 20— 2L, BEEIC

-
~—

5 THEK S O & IRIRE DR TR RS
NIz Z Enn, BLED NoO O LW E
BlleE2xbND, —J, ©—27#%IZBNT
b RERNICAE O BRI EL DR T 238 S Au7e 23
ZOBICITEEE 72 NoO 7 7 v 7 ADHENNERE
DO T2, ZDT2D, NoO OZF LW
(213, BRRIRE O TS OZER G L T

o
HEEZLIND, B%IL, BoiEtEREOWRE
HIBM L TITWV, IHERRERE K L B TIHZEIZ
£ NoO SN I T2 A L0 FEIC Rt

ERAR

BE R

[1]1IPCC (2022). IPCC Sixth Assessment Report.
(https://www.ipcc.ch/assessment-report/ar6/)

[2] WAL #R (2019). LHEMEE. HIRES.

[3] Hasukawa et al. (2021). Soil Sci. Plant Nutr. 67, 716-726.
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BBKGEHICHT I _—LIADEBRELSLUVIBRROFEEL S
Growth Responses and Root Development and Distribution of Lettuce under
Different Nutrient Solution Levels
FAARFERLL - B HZERL - HHME 2 - FAME !

==}
VENNRZFRZE « 2B RFPRFBE RO IER

E 5 (Abstract) :
KBERES TI, IRARDRAKKEDP Y DLEFTORRORBICHEL XTI LELOND, AW
TIEHY ==X ZAZXRIT, RRORKSKM 2 LA TBERRZITV, 1 EIAR R L ORRE
EA~DB il LTz, T OREE, BRMEMETITR b RWVIREZIERT 228, #H LA KRES
F O EIT/N & <, Kratky iIEX T3 EAET N ORI TH 72, ZHHOMRND, )R
RODRKGAFEOF M EE AT I L OMRRE I 8 2 KT RetEvme S,
F—U—F: ==L F X, KBS, RAKEM, RAME

Key words: Lettuce, Hydroponics, Immersion conditions, Root system architecture

1. FL&HI R A& AT, A OWAKITAE > THRIK 3%
IRBRES CIIARDEIR & E4EHT D720, 1] BRI 9% Kratky 75 (Kratky, 2009)
B O FRERBE DM OAT & AT 5 EER ZHEEDS < KX ZF T2 (Fig. 1), SABXO
B[R L 725 (Chun and Takakura, 1994). BRIITTHIEIceaEHBm L, HX, M X
IIET, BT OBRGFEBFRESCESRE IS BLO L KT, RBBOREER I TN
PEDREY) DA B RIFETEEBIZOW TR & TNORREMIZHERE LT, K X CIEASHLE T O
NTET, LoL, IRARDRKBEOEOVIHE  BiREE S ICHEDOE TEBRE LKL, ZD%IX

YV OEF B KO AREEIZ KT T EEIZ OV

T, HocHeENZER TR, £ZTK AKfr—5E (H+M - LX)

BFZETIE, o= Lo R AR, BRDEK s ) e
FRIFMBRIR DX EFGE L, RARDIRKGEIOE g

WS EESOAB B L ORASEICKIETE | || | [ 416 cm (HE)

BLA S LT, llo em (MIX)
Ie cm (LX)

ARFEBRIL, 2026 F8 H4HMH9HA9HE Kratky{: (KIX)

T, FNRFEFEHF ¥ 82T 25CITHE TEREI IR

L7cA rFa—F—NTHEM L, R EY ?‘/Vﬁx ”

i, Bttt 7 & U Y ERE Oy = — L & X % e

vy, 8 H4 HIZHEFEL, 8 A 19 HICA&A LA 15 em s

RIS B BT TR U, AR HD B ORI \ —

EH&% 15 cm, 10 cm, 6 cm IZ[EE L 7= AL PN

KaZRZhERRAR (HEK), SRKK | i

M [X), EEAR (LX) &Lz, 7z, %  Fig. 1 HIREEE OB
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FIAAET, FIRHE 2 PRI RITAR T S,
FEFHIRI I, 7 AR TR EROLES, &
KIER, i KIENE, SPAD il L UOMRE 2 HlE
U 7o IHERF I 13 B d K OMBR DBl
Z I U 7o, AR R ITA AR X DR AL 2 HL Ve
LLTEhE-HE - THEO3REIIXSL (Fig.
2), RhizoVision Explorer (Seethepalli et al.,
2021) ZMWTIRE, RE, REmBEL IV
TRARFE 2 it L7z,

. HEREER

Table 1 (Z#&APRIXIZ I 5l EEA (AR,
i S, ARER X ORI EE R,
INFERF O FERAREIT KX T33.2g Likb
REL, LKTIZ 103 g Lixb/INEhotz,
F 72, M EEEEIS OV T R OB R 23R
OoHoi, KRT24g b R&E<, LRTIX
0.7 g twb/NEDoTz, TNHORERNDS
L XCidth o AEFE R IH s hv-—7F, KX

TR RAEERRD bz, IBEIX L XT
33.3cm b EL, KNTKKX (29.0cm),
MX (249cm), HX (17.9cm) DIETH -
7oo MEMHEIZKXT02l g EiRkbREL,
LIXTIX0.08g &E/NEDoTe, ZDZ Enb,
L X TIIRARBERDEIEI /NSNS DD, &
KAERD TRMEE LIZ N E 2 b D,
Fig. 3 I[ZHERXIZRIT D RAEFE D JE B>
ik LUK EORGERT, H KTIE LEHR
DARMEFE RN EARMEFE D 58.2% % 15 8 7= DI %t
L, LIXTIX @R 57.7%% Hbiz, £z,
M XB LK K CIEMRBAEENARE <, FZK
X CIEA B I LR Z I 4 L Tz, 2
D DFERN D, RIKGAEDE N L > TIRFZED
SRR L, HXTIZ BB, LKTIRF
JEEBIARDER T 2 EABRD b, —7,
K XTIIRS EENS FEIZIAL 2 L TE
v, HERAEFEOROBITHoTZ &b,
DX RIBRIERDNEBTITHFNABN ]
REMEDS R S U7,
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4. B5HYI
AFIEL D, AR DIRIKGAE DEE DI
DEFTRMRRDIEE, DI EE RT$ L
DR ST, A BITRBEIER B ORI 2 & AR R
DFFE L ORREIH NI L, KB IC BT
L G2 HRR DR KOV TR 2,

ZE LR

Chun, C., Takakura, T. (1994): Rate of root respiration of
lettuce under various dissolved oxygen concentrations in
hydroponics. Environment Control in Biology, 32(2),
125-135.

Kratky, B. A. (2009): Three non-circulating hydroponic
methods for growing lettuce. Acta Horticulturae, 843,
65-72.

Seethepalli, A., Dhakal, K., Griffiths, M., Guo, H.,
Freschet, G. T, York, L. M. (2021): RhizoVision

Explorer: open-source software for root image analysis
and measurement standardization. AoB PLANTS, 13(6)
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g
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Fig. 2 & @I1Z0EILT-4R
Table 1 KIRAKFIFIZBIT D =—1L X ZAD
BB L ORROAEH
K AR (o) H LEECE (o) R9R (em) REPE (D
H 286 f£58a 1.5 £ 0.2hbe 179+ 1.3b  0.09 £0.02b
M 261 +69a 1.8 £ 0.4 ab 249 £ 42ab 0.16 £ 0.02a
L 103*45b 0.7 £ 03¢ 333+ 41a 008*003b
K 332f81a 24 x06a 29.0 £ 6.2a 021 £005a

BILTHE £ EREE (n=5) 27¥, A—FROELZTILZ 7~y b,
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NAFERICH TS 00, 5LUVCH, 75 v ADBERFLEE)
Temporal variations of CO, and CH, Emissions in a Lotus Cultivation Field
P2 WNILIE D - FFHEF 1 - B EHEOR ! - FAME !
VBN R

E 5 (Abstract) :

KHEIZAZ > (CHy) OFEBERBAPRTHY, FAKHNIIT TS Oz, KiSED
PR DIESAERR 2 L7l N R & < BIG- LTV 5D, ARIFFE TIEN ARSI T iR o
AN bk (CO) BLUWCHs 7 7 v 7 AU iﬁ“ﬁé%k%éﬁfﬁfﬁ& DR &R L 7,
ZORER, "NABHVXKIZEITD CHs 7 T v 7 AL A FOFIRIZE- TN 262 R L,

F—U—F: X, BREHEIRX, —FFx o 3—

Keywords: lotus, greenhouse gases, automated chamber

1.IEZL®HIS T v on— (gD, 2025) #HVWT CO B
HIERIBREAL R & U CIREZVR AT ADHIE KON CH, R, KUR, MR 2 82 flE L
MNEBRIICEE & SHH, BARIX 2030 4% (Fig. 1),

F TIZ 2013 FEE LT 46%H IR T 2 BAE 21 HAZZ w7 AF (mgm?h!) [ IF ¥ /13—
TWo (BREEAE, 2021), BESBHIZBWT, DOENHAC TSRO CO, X CHy BED
KX TFEE/ A X% (CHy) DOFAEPE L THI 2t (1) Kk W R 7= (de Mello and Hines,
LTS, KHTHETAER I CHs X, = 1994),

B OPEBCRCRIEIC X D TN 2, A R Ol F=H[dC/dt],—y (1)

SORER 2 A U 72l s 23 B2 SRR o0 — o ZIT, HIF v o3 —EE (m), dC/diixT
EINTWA (JUK, 2003), /~A (Nelumbo ¥ U N—NOREZEOEE (mgm3h'), =0

nucifera) b A & FERIZHEAR SN T CHEE S T ¥ o R —DOENH BRI TH D,

h, BELCBRMERE AT 5, 2ok, -

P CARENT. CHy OB 20m5M 3 HBER-EZX

A U TR~k S L5 FTREMEDN & 5, Fig.2 3 X" Fig. 312, 2025 EDOKK (10 H
L L, AAREHCRB O TR EZ N Ltk 22 B) BXL 2026 £0IER (8 A 23 H) 128
28 CHy U EDORREFE L TW A g+ 5, "ZABVRENAZRRLKD CO, BIW
W B TIEEZRY, &2 TARMZETIE, ~A
HEFHIZ B W TR DA IIZ L D COo, B &
W CHy DT T v 7 ADENWEFl+ 5 Z & %
HHgE L7z,

AWFFENTE)NNRF M R S (2025 42)
EFENRFRRFEHF ¥ N ANDOEY; (2026
) CTHEME LTz, TAENDEIGIZANA DY) . NN :
AN % K4 L ORI 20 R A 7R, A — Fig. 1 28 Ui — b5 /5
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CHs DIRSE, TATZZ v 7 A, KR, HIROR
P8 &g (2026 45 COL JRFEIERRL ),
NAHY KD CO, L CHy BE T T ¥
N FRFEERE (FEIRE 00 53725 30 43 F T) 1K T
L, F v /=P8 (7R 30 737205 00 47 %
T ER T2 &0 AR A8 2R LT
ZEMNG, A= N TFr o R—DEEEERTE
Too — 07, NATR LR CILIRE L) el )
HThoTz, ZOREND, NADFIEN T A
DRI EEZ 52 TnWb B2 LD,
NABYKD CHy 77 v 7 A%, KD E
FIHE-STHEMLTWE Z ERHRENE
(Fig.3), /KHIZHIT D CHs 7 7 v 7 A L il
EOMICIEOMERNH S Z L AME SN TE
Y (Schiitzetal., 1990), AL CHILE S L7 %
B HIRESMENBE LTS aREMERE 2
bivd,
NABHYVIXD COy, 77 w7 A%, BHFITHE
DI BN RS (Fig. 3), W ONE AL
2L D CO MR &, flids L OV B D CO,
BT T v 7 ZDOEMITE G LTz aJRetE )
Ezbbd,

4. 80YIC
LSRBITEBICT T v AR EED, KR
A, KER EDBREFMEE{ T AT T v 7 X
EOBBREHLNIL TV PETH D,

I AR R A PE SRR T JE R [H D Bl
ST TEm L, 2R L THEERT,

ZE IR

B4 (2021) MUBRIRRZ(LMHEGETE (S 3410 H 22 A
HILIE)

INAKR—AT (2003) : HHEAERER ) b O T A F8 A & KB,
DY, No.94, 21-31.

VERRELA, MM E, PEELE, THEIL, BREIE (2025) :
ER RN AP ERA— M F v o N— DB, B3
PN TFREER, 281-282.

Schiitz, H., W. Seiler and R. Conrad (1990) :Influence of soil
temperature on methane emission from rice paddy fields.
Biogeochemistry, Vol.11, 77-95

de Mello, W.Z., Hines, M.E. (1994) :Application of static and
dynamic enclosures for determining dimethyl sulfide and
carbonyl sulfide exchange in Sphagnum peatlands: Implications
for the magnitude and direction of flux. Journal of Geophysical
Research, Vol.99(14), 601-607
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BLLIBEFHTOAREBITH S LD D0, Eh &L EREIRBDER
DO and Eh profiles and nitrogen dynamics in flooded soil during rice growth
under different light conditions
i BB - LR
= HRPRFBEAE IR PR

Z 5 (Abstract)

BRI DWE T TOA FOARICHED 4D DO & Eh ORS00 & BHEIMBEOBREFH S Z
EERHME LT, ANLKRBNICERE LK 0 DO & Bh #8895 & & bz, Lok
BEFRORSIHMBLIOA XOGHERBLZRE LI, FRLELT, REOENDAXOEES
LT HETOBBEREICHELY 52, LHOERSMICOEEL G222 LRI,

F—U— R BEMBRIRE, BRTEN, BRI, Wk

Key words: Dissolved oxygen, Redox potential, Oxygen supply, Aerenchyma

1 IEFL&HIC At EiilE, 3 ecm OFKEE RS T, 7k

KHE T, BAEDSCEEONAR, BHEAK? % 1TEMEK LS, 4% (avehV) 2%
DORFEIZEL Y RIBIZLENER S, A2 R —HRBE LT [ 3V & LB O R
DK A T LB R AR L0, REICE D IAX72 L) D254 L. 22T, ZE2/H
R LRI SR S D . KB o7 = fRRE 5 um @ DO & Eh, pH O=— R/t
THREZEFE (NH.+N) (3 A RIS D 1ED, Y&, H1OXIITHREND 2em OALE
Z OFRBLHIBREE CHIEEEFR (NO:-N) (24 (ZE L IEMMIIBME 20 A & L.
i, 20— IIMER EIC L RS ~EEL BEE, PPFD T 950, 100 pmol/m?/s @ 2 55
T 5. 20D, A RXOAERRHEMOAINE fFL L, 10 K AR E Lo, (EEORRIZ,
(RS Y, B E T Lo E g~ vV AR T S b 40 mm B E T 23
RS R Z (LS, o DO A pm/s TEEICFHIAL, DO & Eh, pH OEX
WBERON, WA ICLRETLHEEZL mallE L. BAit 0, 10, 20 HIZ, 0k
N5, L, BOMRIZHES #7: DO-Eh  FmH» S 100 mm % FE TOLHES 10 mm %
A& B OEFEN, A FOEFRRINELE O M CTHEERL, NHi+N & NOs-N & %2 &
BIMRIZH B2 TR, 2 2T TR T, 27 L7z, F7o, RBREESME T ClIMiz 10, 20
LHRE T TOA FOERIES WK BH O DO HoARDOGHEFRELHIE L.
SATOEALD Eh HACEEBEIC S 2 5 |
Brii~psZ Lt xHINET S,

B EAE

SHERFFNESOKRBHEOR LA RIL,
2 mm ffidiEsy 2wk e Lz, BehaiE, 14-
14-14 OALRIEEL 2 22 E A C 23.8 g/ms fi e
L7-. #kt%& 1/10000a ® T 7 3ILR v M,

R
"R

N

o iy A 27 L Az
R 1.22 Mg/m? T 10 em 8 % TH—10 % “mr omEEmE
L, 24°CHO N TREmNIcRE L= (K1), Fig.1 Experimental apparatus
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LHERLER

212, Btk 20 H (DAT) @ DO 434 &
AL E R TIE, RESBAARF (0:00) @ DO
VXK ERT 7 mg/L 727278, Hign st s
mm FETTOmg/L £FTHAL, DUETIEO
mg/L & 72 o7z, SUTEE (8:00) (21X, #EAES
D DO 1T L Lo 7273, DO ORI A T
FFEDY, i §mm FE TR A 5
. TOBAREE x5 E (18:00), HEAHH
5 8§ mm A E TD DO 23 13 mg/L F TN
L7z, THIT# 4 R (22:00) TIE, #kEE &L
O LF# D DO 23S BRAARF OB IZ D0
= IREREE CI, #EKER RS X OV R T DO
OHEEBIIFEA LR ONT, RENHOLHS
mm £ F TIZ DO | 0 mg/L & THD L7,

312, BAE% 20 HD Eh 43 4i %<9, Eh
X DO X & HE L 2R & 720 7. mRE O Eh
1%, FE S 20mm % Tl 400 mV
THERS L7275, DO 238 L 72 15, 30 mm i&f
TNV TEREAA] (600 mV) ~HEINL7=. —JF
RS ClX, 28 T2 400 mV THER L7-.

412, ERETOBNE 10, 20 HD%ER
O3AT A&7k 9 NHL NI H & 612, £ (0~40
mmi%E) XV FE (40~100mmiE) TZ<L, ¥
HBORE S & bic2@ TR L. —F
NOs -N (&, Bl 10 B IZ1E 0~20 mm ED H
TR Sz, BhEt 20 B TIE, 60 mm 2L
HECTHLERE EFRBREDOE (0.2 mg-N/100g-soil)
MERS THRI S .

512, KR TOBMRE 10, 20 H DR
A& 9. NHa =N %, @ PREREE, BEo
R & & HICRBTHA Lz, — 5 NOs -N I,
W H & HICEE (0~10mm E) OATHRIE S
o, LHOBRBEEZEERE LA XOEAERED
REX, PIIREIEEE R R i LT, BAE 10
H 213K 10%, 20 BIZIEK 30%E Lz, %
FHEBORKE L & BICRNDOEZENED LT
BY, A RCL DRI Z, BiEEIZ X DHK
WELT-EEZLND.
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Evaluation of water use characteristics focusing on water dynamics in stems
and leaves under water stress
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25 (Abstract)
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1. FLC®HIS Table 1 Measured variables and sensors
oo . § N o B e Sensor Manufacturer
e i L 7 SRR 00 A2 pE RO /K IR A= i RE 0D R A Oun  (m'm’)  OSisolmosture,  METER Group, Inc.
. temperature, and EC sensor
24T 95 BT, RO KFFHEMEORIRITE FH 72 SE (cmh) SEM-1 ICT International Inc.
N N I\ WYstem (MPa) PSY-1 ICT International Inc.
i?ff“ ﬁ) é . 17 7k 6 (2022) < liﬁﬁ'ﬁgﬂ(ﬂ ’ *é%‘l‘ Pp (kPa) Yara Water Sensor Yara ZIM Plant
NFSRNETEN 0 — N N TN Technology GmbH
Wi, BOKRT v, BILOEDOKSS Ven  (MPa) TEROS 21 Soil Water ~ METER Group, Inc.
Potential Sensor
:{j(jﬁv_‘?b\‘ EFE*% ODE%‘}%L{EU ﬁiﬂ&: J: D 5 $’idﬁ% c: J: %) 7k A ]\ VPD (hPa) (Tottori Local Meteorological Office, IMA)

L 223%™ 5 KGR AE D IR D3 FF-A S AT
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R TOEBOBVNIER L, IFEA =X 4
IR L7 HIRIE & A . & 2 TR
TIE, BIARDKGIFREIZAE B L7 KRIHFED
fiE A2 B & LTz,
2. EBAE
(1) HEEH - SFRBIA
RIGRIARIT, JBIURF T 5 SRR DR »
Mok Ens, 7RIk I v
(Quercus myrsinifolia, TN & LT-.
HEEE & LT, BAIE, BHEKS (0w,
BHEIEE (SF), BLOEDEL L7z, 0 sien
IXARFE G KR A, SF IZBIBERIcH D e — bk
POVAEE RIS L U2, 2 2 CRHAKIE,
MEEERIFAIE 2 M L T\ 5. £ - HEOTEI,
WHBEOBRICH D= D E (P) ZfEiE &
L7z, H3E, KRTov % (Gon) &, K
AlE, fuZE (VPD) ZfEtEE L. UV oFF
A Table 112, ¥ENEZ Fig. 112737
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Fig.1 Locations of the sensors
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Spatial estimation of crop vegetation characteristics using

a low-cost GNSS signal receiving system
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E 5 (Abstract)

AR, I,
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AETEROEIHEE X IT o2, XA X« b~ U ) Tl RS SO EEAHEE SN, Y ATIE
HEEE & AR ORNTIIEm W S o 7, IBIEIZEZ < OffE T A—% L S LT-.

¥—U—F : GNSSIR, GPSHE, wAVFNX, UE— b T
Key words: GNSS-IR, GPS satellites, multipath, remote sensing

LIFLEHIS

IR, A~ — MREDOE K W ES A 7 —
IVTOEWREAEE=F Y 7 D=— XN E
FoTEY, GNSS 7 o7 FHICRET AfHE
NHDVIVTF NG5 E AWV CEREEREZH#HE
E 9 5 GNSS- IR ( GNSS-Interferometric
Reflectometry) 737FH &L TW%. GNSS &
RS LT NS S RAY N NG 2 - e
=0, TOREN SNR (F5xHEEt) [+
WRSHEIE & LTBND. 2 DT —Z Zfiftir
HZ & CREEFLHET D DD GNSS-IR T
b5, AHIIETIE, BIEOZMZ: GNSS (5%
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1

2.1 FEBRGVE - AT TR EUR S FSC N &
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Fig. 1 Field map
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(1) IZRA L, #B R 31t % T SNR:
LR EORGRE 7 4 v T 47 LTz,

4mH
A
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sinkE + @)

XL (D) 1TBWT, 4 o N7 40T 42 7R
TA=ZTHY, ADKE, e ifHodTn%
FLTWD. A @ZNEIIZONT, fENTH
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72, @ oW TIE 0°/360°5: i T RN EdR
W (7o B Y) 2AECHEDL SRS DT
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ATV, MIEOAEEC L A RA2 i L.
Z2C, fRirih o H2FEEE 7 4 v 7
g INRT A= LT (1) IZY Dk
BRI 2MEE S RES HE L, B
fbL7z. U Lofirnbioniz A, o HD
AT — 2 BhAE T A —2 g LT, &
7o, FENTICRIRT 20T — % %, ML
(90°-270°) I X OEHEG; A X (150°-200°
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fRFTAERO—FIE LT, £ESHBTO L2
BT D H L CGORRIZHONWTIEND., 2T
DEIFITBNTH & C OFITHRVAEBI N 22 5
NlebOO, Y@ ER e LTEGEORIE
OMBEAZER LI HIZT 7 T OGS ET
DS &R L, B B3 o 55 L I1XAOM
MZRT. Lo T, YA ORERITHEEAE R
LEZLND. XA X v U U ClIEWIESR
I COMKMNPERT 2 2 LIlc ko BEEaHE
TEe—T7, RN < K i & 52 R
LAWY RTIE H IZKDEEOHEEN TE 7
MmoledEZXLND. HWVWT, FEBGICEITD
o & FW OBfR% Table 1 (2R T, RIZBWT,

(6Y)]
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Table 1 Bbetween @ and F[,/be field (L2)

&y XFW ETTYFW

i  unwrapping  VAFW

= -037 052

0-360
& .50 0.15
= 052 018 054

90-170
& 0.19
150-220 = o0
2 0.35

Table 2 Ebetween A and vegetation
parameters by field4(L2)

HEA His NDVI FW DW Cha
PIAS 0.02 -0.25 -0.16 0.44
0-360 4K
EXTY  -038 -0.55 -0.57

Table 3 Comparison of £ between A and
vegetation parameters by buckwheat field
A

T
2163
1553

210
1766

Hfifs NDVI FW
0360  0.48 -0.48 -0.35
L1 90270 | 0.46 -0.51 -0.35

150-220 _ -0.57

0-360 -0.020 -0.25 -0.16
90-270 012 025 -0.25 0.22 1203
150-220  0.09 -0.20 -0.21 0.22 725

FRIZIEOARR, HIXADOHEZRL, AOEHE
WM OTIE R L WD AT T v B
7 Gl LTZ o3 Y RD FW & fie b iR FEE &
IRLTED, EBENR AR ThoTo X A XXV K
DHBEMET L, FERICAEBTERR CThHoToE~
T U CIIFR & 72 o 72, o 1Z 3Ky & FHBE
BRI INT A—2 L XD N, AT T
DOKRGEIZHR LI Z EDRRBEIND—,
TEAEDEBNARY— T DAL & FW L
DOFEIEAAME T 5 AlREMEA /R S4L72.  Table 2
WCRTEY, L2 BRI s4 A4 X b~wU
U 5O 4 EREAERT A —2 L ORIZIA
SHFENAELNTZ. £, Y NIZBWTL2{E
O A TEMBETH oA, Ll E5 TR
FEDFIREN A S 7 (Table 3). 2D Z &b,
R DOEN LI ERIX L2 55 L0 LD
I L TRIETH Y, FrHZ 4 12BN TIT
L2 [FH 750 Tl x e WA R A HEE
TEDATREMED B 2 . FRHTIZ N D AL DR
VIAIIIFARE O EHICH G535 — 7T, i
LEROWDINE D T — 2 OB &5 EiE
ZL7=. B, BBV A ROLMETIET — 2%
DG LLTICE T T2 —ANE L, FE
DL EMEDME T 2 ATREPE D RIE STz,

DW  Ca

-0.08
-0.16
-0.39

0.44

L2

-
—
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Evaluation of a Method for Estimating Sorptivity Using TDR Waveforms
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EBENZ RV KER AR 2R EE R
BIETH Y, KFREERNORDH Z ENRT
2,

TDR (time domain reflectometry) 4%, 14
DOFFHEFMELZFIH LIAKSHETFIETH Y, K
PREERA~DIGH bR STV D, &l 5
(2023)1%, TDR D 5B D BT O REEE
Lo & EBRORERTHREERE L & OMIZE W EE
WD LEHRE LI, 2O L5, LD
MAEEFIHATHZ LTS, ZHEETX HHEE
YR ® D, & 2 TANFETIL, Lo DFFEIZEALD>
5 S, R L, WGMEITIC X HE & kT S
Z & T, ARFEOWEM TRt R L,

2.5%

V=TT 4T 1, KIHZ{E, TDR, LD
sorptivity, horizontal infiltration, TDR, Toyoura sand

FhRIT=EIR A2 25CICRE LT FEBRENTIT
ST, EBR T AT R S 20.7cm, NEE2.4cm
DT 7 VA T &=, TDR & ¥—D
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7 7 VNS TONBEZ 2 fEATHE Y 17 72
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FBRIITR G U7 B 2 U, Wl B
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AL, ~UA4y MEZRHWTRHRAK L, KEE
RELOMICERI L=V ) v U TERERE, R
M2 Bihs L7z,

IR R 2 BB CHRE L, BT 7 o
=7 (Imagel, National Institutes of Health, MD,

Fig. 1 EBHAL 7 2 (a0 £, b EH)
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Where Do Soybean Plants Take Up Water in Rotational Paddy Fields?
DARHEAR 1 - BAIEHRE 1 - FIBER 1 - SR 1 - SoRG2z 2 - SHE—/R3 - BT 2 -
JRETE2 - HHFER 1

I K

* 2 JRAERAE - 3 SRURE

B 5 (Abstract) :

BHRIE AT 5 IS T, R R R AT S 1, 2RI 3 LTl
W81 I B AT AR S VT & e, ABRZECIE, L — IR KA T > v AR L
AR O ARIRBL DA, FEFEI L THOK S ROBB 5 — 2 % b Lo, HHROTRCAT 5
ROWKNT — 2 2T LT, (RLRoRe S . A ATOIED KR T 2 % /1i3-0.01 MPa 2/
EHERS L EMITHRIE s DK B 2 & CIE /0 B MERS LTV B RTREMEAVRIB S e,

R — K EOANT v b, BRI R, 41X

Key words: Leaf water potential, Evapotranspiration, Root system, Soybean

1L FLEHIS

AKHG & JVER) % dim ™ 2 A3 C I3, AKFB AL
BRI IC K & MERF - 5 T2 DICTERR S 5 Bkl
JEDIRIEMIIRIC S IRATT D, € DRGSR JeATHT
FECIE, EFRTRFICERVR R DT S U D
ZERHE I TS (Shinoto et al., 2020;
Zhou et al., 2014), IEDOWAEE L, LB
DKRRT 2w VAR & Bk iR O 1@ K T
TRED, Z2D7, < OWIZET, WKERE
FROEIZHERA RN EBRINTND
(Bachofenetal.,2024), Z D Z &1L, zHum<
b SN D MES T O B E D Lok
TEP A N LU RITK L CHESS T 5 Alie
PEZ R L CTnd,

ARWFZETIE IRERIC I 5 2 A ADR DK
WIS — o Zd il 2 &2 AR S LT,
T DI, 1ELIE & PHRIE DK, IR
a7y AN, BEOKKRT v BLORE

-
—

W ORFEBOEEZRE L KKRT o v VAR,

KIS, KT T v 7 ADFISEIC DWW TR
Mriv=.

2.5i%
R AT B L OB TR OBRFOE R

079

9% %A X (Glycine max L. cv. Fukuyokamaru)
HRHANE 2 eF BT, 2025 238 L TN 2026 T FRAE
M LTz, 2 WEOERE, AR, M
OEUE, BKE, THEORREE AR (RS S,
10,20,30,40cm). ¥~ b U v 7 AR T v b (IF
& 10cm) ., HiE (5,10,15,20cm), HiHE T Z
v 7 A (BRI . BRI X OMER iR E 4
GBI L7z, £, KA HETORED KR T
XNV oy, HROEXEBLPIEDOKRT ¥
WV A(ZNTI wa & pie) . BIL. LAL & 2 J[H]
(21 [EIRREE O BHEE CRHAIL 72, BAIEHT IS L OUX
EHAIZIZ 100 cc 27 Y 7T —Z VT 5 em
M ctEE2Yy L7V L BETa 7 74
NWERE L, BoNTERE VT, BAS
B B 2B - R—= Uik E L HIN T,
FEHMEZRIE U Eo %2 FAO Penman-Monteith =%
HHWTHAR L7, Katul et al. (2003) (ZHEV,
REBER I OHEO RS KR E S £
BomKEEZFE Lz, /2. BB I OED
HKIEPL (ZAEIL R & Rie) 1, AT DAKT
T w7 AREMS Z L THEAE L,

_ I/)pd - lpst _ lpst - 'uble

E
2 Rro Rle




SHERBLUER

AT TIX, 2025 FEOHETHIEE B L
TeT = ZIZOWTHET 2, s I o OfREE
JKEIT 378 mm T, 8/11~24 F T 2 i fjFL L4
FERNTE o7z, T ORER, REO~ MY v 7 RT
> X VF-1.0MPa % TR T L7z (Fig. 1,
LarL, fELRZEERE (] 8/16~25) & 7&K
R T HEE AR WO & Rk OB 2R L.+
YRR EMER L T D E AR S L
(Fig. 2),
WHITRTDOIED KA T > o % WX AKIZEF
5925 BEERE O KK T v v v LT S
ZERE BTV D (Bachofenetal., 2024) , fE
TR BRI G L 7o T RO KR T v

JUIE, —0.01 MPa F2EE TH U | 30~40 cm 4 11
D~ Y v T RT vy & LT, %
FRAOIZ, WrBerO 72 B OBLI X 7= 9 AITiE,
E+JE (0~15cm) O~ b U v I RT v b
L RIATRIOARRT o ¥ L Ef L CuN -,
FERL, BATEH) (8/20) (2iE, & 25~30cm £ T
A LTHY (Fig.3) . HHAELIE TOWK
DHREThH - B2 b b, o, fELHE
IE O 1+ J8 O KL T R 0 @ AT D
26 5 THY (Fig. 4), ZDZ & HHHELIED
O OWKEREL TS,

Elrsa

ARG AR AR o 5 — » [ R~ — RO II% -

WMICHET2EE (KETIESTHY AT ADB%E (SA2-
621F3) | OXEEZITI=,

[ @ Wpd 5cm 10cm ----- 20Cm s 30cm ———-40cm | Fig. 1 Time-courses of soil
1F matric potential and
§ i predawn leaf  water
= [ potential. The matric
= 01t potential of each soil depth
© . E
\g was  calculated  from
2 observed volumetric  soil
e 0.01 water content using van-
% : Genuchiten Mualem model.
= L
0.001 1 1 1 1 1 1 1
a O ®—ETa Fig: -courses of daily
° 60 | i o ot
c g O o o o ETO actual evapotra on
3 rate ET, and reference
o) evapotranspiration rate ET,.
S 40 g
c
Rl
g o
@ 20 |
Y
g ! 7«.
Q.
]
Lﬁ 0.0 el L L L L
8/1 8/11 8/21 8/31 9/10 9/20 9/30 10/10  10/20  10/30
Date
. 3 8.0
Root length density (cm cm™) L (A) 8/29 (8) 921
0 5 10 15 20 25 8 [
5 T T T T ST 60 F r
B E [
[}
—_ L o
g 10 Ss40f -
s e
1T 85
Q S5 < L
80| 22200 r1 r1
3 i
25 L 0.0 - —_— .
—0— Chikugo Plowed Plow pan Rplant Plowed Plow pan Rplant
30

Fig. 3 The profile of root length density in
Chikugo field at flowering (R1) stage.

Fig. 4 The comparison of hydraulic resistance of soil and plant on 8/29
(dry topsoil; A) and 9/21 (moist topsoil; B). Light and dark green
represent the hydraulic resistance of root-stem and stem-leaf,
respectively (n=5~7).
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HEMIBICH T HZIEEIZD L C0, iR E D EH &R
Continuous Monitoring of Soil G0, Concentration in Green Manure Fields in a
Snow—Covered Region
73[15%?% L (ERRIEA 2 - /NERHE 8
GIN: iPNES ARRFEER - 2 AR B R T - 3 I R R LA

B 5 (Abstract)
FHE HE 2 P51, RRIEE BT O TV D BIGIZIW T 1 COLIRE OEHBIN 21T > 7.
JEXTUE, FRIEO T ZIALZIC T CORER L OMREmM LM SND CO,7 T v 7 ZDHEIN
WHER ST, Fio, T COAREIFFFMEHIC BV THIR & mWIEOMBEZ R L, FRIEX DS
T IALE DENFEFROME I IHEEX & I L T RENo7. £, AFOMEWNTITRET ZIA
HOFHIZEHD O T LH COHRED EFMM AR b, HERIC—FHET L7z, HiRO LA
WZfE-> TRHOMM L.
F—U—F: HEHE Lf CORE  #RIE

Key words: Snow-Covered Region, Soil CO; concentration, Green Manure

1L.IFCHIC MEELX A, MEEX B & &I 8O %X
FEAEVED DOERFT « 3~ IAAE, KB 3+ (Clay Loam) Toho7z.
TIHERFOA B IS 208 U 7 L e o) 1 2024 4EFE (2024 47 ADDE S AWIA) |

Fo, B ATIEAORBITRICTHE T2 LB 2 MR EHIEX A, 2025 £ (2025 46 H 2

bid. —J, HEEHEIZEIT S F COLk 53 5 APIA)) I3HEEX L RRIEX B (23T

FEEGEH O FFNIR SN TEY, FFICHESEY  MEEES 30ecm [ STE &% (METER #h)

o 8Tz 13 COL BB ICITARMI 7 SN2 0. B, MEES (2013) EFREEICV Y a>rF =

T ZCARMSETIL, RHIRE B T O S EE — 7 IZE A L7 GMP251 CO, 7' 17— (Vaisala
HRIZ, BEEMEZ T L COREDOFHZE ) AR L, LHOBREEAKE, Hil,
By D e B A T L 7. CO, IR 2Bl L7-. 727U, #IEX B
2. 7% X, T EARED 2026 458 A 5 HIZ kT

AWFFEIL, FEE IR CH 2 AR R B TR cozr;;%g:?ﬁ IEEBE LTz, £, EMEMICY
WA 2% (SR 400m) D 3 DD 0— X KTy o N—IEIC K-> THEER R 2 D L

IZBUNT, 2024 -6 H D 2026 4R 5 Alzny  HEND CO, 77 v 7 AZWE LT, AWK
BB AT o2, THEREIX ] Tl 2024 THET 4> 7 U —AF— A B-OR— Ui THE
FERBILO2025FE0 5 AFAICT 7 DI L DM K L72F ¥ > /3—1Z, Trace Gas Analyzer
BT & 2 ATV, TORITEEMT & LT LI7810 (LO-COR Bioscience #1:) ##%f5i L CF
A ST, TRRIEK AL 1, 2024 425 A TAIC ¥ =N COIREDE LA HE L.
IR DT EIARE, #IE (2R T) & S HEREER
ERHT L, 20FEFZAETICHL I, (1) LK L OHIR

FBEAEX BJ 1%, 2025 42 5 A Ml /"7 X 1, 2 I2ZF N2 2024 4FFE, 2025 FEDE S
AR, HFERO T AR T 7 0T &iARE 30em (2B D HEO UK, iR
T, FERHT R FIc & S8 7. 22k, FEIEIX, L0 COy IREDOHER 2R3, fafnE LA
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FHNCFOER L 7B o e R %
WEELRE L CRIE L.
HIRIZDUWNT, 2024 FEEITRIEX A & MR
IR 28 L CTEDN 1°CRCh o7
—J7, 2025 FHEIL 8 AN 9 AT THEIE
X B O MR IZHERL X & il L C 2°CHE = 0> -
7. TR OB IR A 1T E S FASH
DB L TV =DIZRF L 2025 FFEDOFKIEX B
X7 AHA %aﬁ% AR EAT S 2%, 8 A
(ES: B JTVAYC 3: ISR b S Rt =S A S ¥ AW B
KEHIIBIE 11 AR TRNLEERH Y, 12
ALK 4 AR E TIRE L 705 A4 Tl
KL ED THEHFIBR ST, REOH
T HIE 1355 4°C~0.3°CHEE CTHERS L 7= D HIH
FRICHIEN LR 5. BEENS D VISR
WICBWTHBRHIIA T SE 0N H Y, EFOH
READOZA I THHBRKICE>T4~6 H
HipoTWeeBZExons(M1, K2).
)t Cco,
MAEDHEFLC « FRALK & 1
' CO, SR ITHIE A S &R CHER 2R L
ONEES, 2013 1F7Y), 8 AHiCk KIEZFiek L
7eDH 12 AWAETIRT Lkeid 72( 1, 2).
2025 FEEDOMERIXF L OFEIEX B 122\ C, 8
AMS 11 AETOLH CO R & HilR o BIR
IXAHBEFREL DY 0.89 35 L TN 0.88 & @V VB &R
L7z. £72, HEX B CTliEEYFEMROMEE N
[AAE DHEELX 2 2024 8 & bl L TR =<
(KFEFS#), HURIZx3 5 1 COL IR E DG
BMENEMEIC D - 72, £72, BIET & AR
Ao 7 410 B (CE¥IXUR 22.8°C) & bl LT
FTEIALEZD 8 A 24 A ([A 25.7°C), 9 A 12
A (A 21.6°C) (IRERXICH T 2 HFEH CO,
7?\‘/7/175‘3&@'931]1/(%@ (X 3), 7)%1‘/70)
TRIE ™ E AT K D B IAE DS AEM T
% CO, iﬁi%fﬁk L7z FBEEDR & 5.
fth 7, FF1Z 2024 4 12 A B3 4 H OS]
ot COy JRE MBI AR L. 1HS
ERT2D COx IR T L, WEZHMIE L5

K73 B A

, HEHOL

082

: cRIEXA - HEX
<100 e
% 80 M M T
& 60 ,
51 620 89 928 1117 li6 225 4/16  6/5
6 o FRIEXACGE S 30cm)
o + #EX(RE30cm) 25
‘i; ol —IREX iR .
5 —HEX R 158
o
o] g
E_ 2 A'y"é‘“w\ 5
+ M\’S‘“ .
0 g . » s
s/1 8/9 1117 2/25 6/5
2024% 20255
1 FRIEX A B X OHREKOES 30cm (28T 2

ROEEREE, MR X OVLH CO IR (2024 4FJE)

Lioo | CREXB - EER
g( g0 | =N ws
Y
B 60 Lo . . . . ,
gL 620 &9 928 LNT U6 225 416 65
0\3 25
o 4 5
a 158
N Dg
S 2
S 2 5=
+
+H
0 . . . . . . s
S5/ 620 89 928 1117 /6 2/25 416 6/5
20255 0265
22 EX BB LOHEXOES 30cm (21T D

7J</\ﬁ@$ur“ HiRF L O CO B (2025 £ )

18
n iRBXB
BHEEX
12

(pmol m? s™)

6

0

7/10 8/24 9/12

20255

3 HIRENALHBLSND CO7 T v 7 AD i
(2025 4FJE). =T — — | THEHERE (n=3).
L L BT hH COy IRE S O IME M 27~ L
7-. Ohkubo et al. (2011) [ZALBROD EHHHIIZ B U
THELBENH DL T TES COy IRED
A U T AR G TR RS 1
TR SR o 7oy, BRWHESEIZ L > Tl |-
SOPLHD I STV AIEEED & 5 .
SEH
JNEES (2013), HEEOHEME, 124, 25-33

10/8

Ookubo et al. (2011), J. Agric. Meteorol., 67(3), 151-162.

HRE ARSI RHIT R (BEAE(C)24K09121) D3R &5 1F T3
MiL7-. BATE X UBMRBRES O LHATEE - BRE
BRI, B OMA S BEEEIC S v T,
ShRIR L T AAWF R E o AR E A I ML BN v 72
CCICREL#EERLET.
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2026 FREARMEIZER Lo ETHitD
TIEKS - BAREDERSA & EYMRK ) R DI&RES
Monitoring of Soil Water and Salinity Conditions in a Reclaimed Land Toward

Assessing Crop Water-Uptake Risks Following the 2026 Kumamoto Earthquake
HLif3 % 1« Fadhil Noor? « fEAGIHE 3

B

W R R B

BRERIER - 2 BV R R PRSI QIS - 8 GBR 2 B

E B (Abstract) :
AMFFETIE, REARRAE T O M B IS Ik & L7z ToT Bl 27 L% Ay, HHEKsy -
HEAYENRE & ARIOK /3 BREE A FEAM L 72, 2026 FEOHERTBLHI TIE, S 40em (BT H~ MY »
7 LIRBERT R L OFIEKI-1500 em & HEE I, HUEZELINIC & 2 Wkl IR o 22 Al

HEMEA R LT,
F—U—F:
Key words:

R TR,

1L IFLEHIS

REARIRID RO THCIL, JmWEAK# T AL
FEWE - PR BRIZ K » TIRIK DK 5y - S0 BR B
WET D, Wiy aE e THOKTIX, TN
HThHho THRBRT VU ¥ LOETIZED
TEW DK HIHIBR 45 5

2016 AEREA MR Tl FHHL oD S 5135 1F
B W TR LR ERRE SN TV D
(Tokumoto et al., 2023), 202647 H 28 H
IZITREAIRAB AT T MT. 1, IRKEE 7 OHh
I LT, P53 O FKBREE AL L
7o RIREME B RFTT 2 LEN B 5, ABFFECIEEE
D LoT B> AT A (Nakayama and Tokumoto,
2026) ZHWT, FTHIERTOKS - oy EhEE
EVEMOWOKREM 2T 2 2 L 2 B L
77
2.7

KR ST, FEAE S THHINIC & 2 [F 2=
izt Td D, 20254F 10 H FHIMNHI=h~ |k
DR S, WA~ VTR U CRERE - hE AR
A fThbivie, K- \Eaitllozd,
M5Stamp Pico % AV 7= ToT +3EK4y « ¥4y
FE=H VT VAT AEHAL, THMICIT
% BHEK Sy - WAy BRER 2 e LI L 72 (Fig.1).
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IoT E=X%1 7, HE

Coastal reclaimed land, IoT monitoring, Earthquake

FIRSITBWT, HLFERE &AL 7 ERUR
ERE(BCy) % 30 /0 [FIFE CHIE Uiz, RS KE
0 IXHH O IERXD S, HHUKOBEREE
JE(ECw)iZ Hilhorst 2> HHEE L7z,

SWECb

EC, = 1)

€p—¢Eo

2T, ew IKRDHFEERQSCO L X 78.5),
eo | IFHHI L 72 bEFBE SR, g0 lX ECh=0 D & X (T
HESIND &6 THD (RIFFETIL e0=3.46),
AR L7z 0 & BRI A2 VT, =
N w7 RTF % M(ym)EHEE L, HEL LT
ECy ZHWTIRFERT v ¥ v/l (yo) 2 FH L=,
INbOMERTEKSRT v v V(P =

IoT
Logger

Data
Logger

Drip irrigation
Plastic mulch ___tube

30 cm
40 cm
Well
TDR315
GW sensor
Fig. 1 HlI2 2 7 L OIS



Ym + o) & L, THOKG M BREE A W LT,
LHER - ER

2026 £ 5 H 18 H~6 H 2 HOEFEEKZE
(0), HuF/KNAZE KO EC, DRREZ(L % Fig. 2
\RT, EE 10, 20cm D 0 [TAEEEICHER)

(RT3 2 A8 2k 0 IR L, FEEC X 51k

LEDBROKGBWLERM LT EZE 2 b
(Fig.2a), —77, 40cm @ 0 [3#9 0.43 cm®*cm™

TLEEL, HTFAKAMIZH 90 em T THERS L
7o ECp1E 10, 20 cm TH 0.2~0.3 dS m'& 0
DR EFH- L7=Dl2xf L, 40 cm T 0.4
~0.5dSm™ & &<, BENIAS
Fig. 312, 0 2O HEE L7Z ym (a), ECy (b)
BLEOwy (¢) 277, 10ecm Dy 1TEE LT
—-1000~-2000 cm {3 CEH) L7z, 20 cm Tl
T E> T O em T ECTER L%, K

> 72 (Fig. 2b),

by % E L7z (Fig. 3a), ECy (X 10 cm TZ
A KE <, 20, 40cm TITEAYZEE L CHE
B L7 (Fig.3b),

10 cm @ i 13— BFA9ITKI-3000 cm £ T T
L7=, —J7, 40cm Tl ym 23549900 cm ThH -
“DIZXF L, wldf-1500cm & 720, ZiERT
VR VT L5 TR 600 cm T L 7= (Fig. 3¢).
TR0 b, e TIIAKMDIREEDEHIZE) K =
LIBETEHONREL TV THIRBRT v
¥V DKGRT v VO T RRD 5
nie,

%I TR OBLAINE 2 B L, HUBRTOZ

EhEPE & i 95 2 & T, Ky - AT ERER &

ORI D WK S~ DR 2 15 2,
Eirgd

AEFEIE, JSPS (RS 5+ 26K09017) DB A XS 7= D

GWL (cm)

100

X<IETF L7, —F, 40 cm TiEE-900 cm T Thd, FRESHDOA T T AT TH TN EAE
B DOERRIC b I SEH 2 LET,
0.5
P L(a) . ) L
E 04
nE L - 50
£ 03+
- ’> .-
3 e po oo, tmomoommmmmo e
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P S TS, L L NS L L Y AL
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Fig. 32026 4E5 A 18 A b6 A2 BETO~ M) v/ HEF v v /l, ECuB LI
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B TFKEEHDT RS HRABBICE TS8R LIEKDEIEE
Soi| water dynamics in raised beds for asparagus in a field with a high
groundwater table
PIHPEIT 1 - 5 HER 2« BAKR 3

LR AEOR - 2 LTRSS TRT (B FUKBRIR)

- 3 PATTHEAS IS T

E 5 (Abstract) :
2019 I E AHEGE & BR AR L 72 FK IR O N RS @ OBl 1S 36 1 2 AN Ky EhiE &
B L7z, B OZEETEL LT 5~25ecm IR TKRE <, 25 cm LAE CIZHLEI/ NS o e,
—77, OB 45~55 cm TRO HOK 3 OEJNAERD iy, KO EFIZE D TEND
DIKGPAGORE KD IAD P £ TIRIET 5 2 & T, REIIMRmiEIc R Sh T,
F—U— N Bl midlss, AKHEESHE, SRR, HORKRAL
Key words: raised-bed culture, converted paddy field, drip irrigation, groundwater table

1. IFL&HIC

T ARG HADPR R E A 2 F) IR T
JE L LT B HETC, fELAA R OB
TN WES COREEEIADHE SN
TWD . i Em s TIER L I Ay 2o
P2 2 m 1T E D@D MM B 21TV,
S 60 cm X EOMERGS Z L TIELE 21
"9 5 (REI, 2025). 207, HEKIZXE
O REIRS LB T DKy E AT D Z LA
ZINE G DT DICEE L 72 5. HENEKIEE
A L7 BT L0 EREEREND 3 t/10a
B DWNENGONDZ ELHDIN, ¥4~
— &AW K2 R N AENEM AT O O —
W TH Y, @EANO KB E LTI
WZROBRWEAENH DL ENEZX LD (BT
BEAE, 2026).

BB T ART T AFRE 2 HAT DRI
KHEEEANFIH SND 2 ERZNT LD,
Hi T ARAL 23 18 SR TR R AR RS A A
TAHEFNHEZ DL Z ENBESND. £ ZTA
WFFE I, K B IR DK HESHL I Fepi s ik
HEEANLT-BSGICBWNT, A4 ~v—IlL D
KEH T CEN O LKy EiEZ FAE Lz
R ZWMET 5.
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2. /%

Bk R OALAEHIR AL E S A 0 6.3 m, B
7% 50 m, #fiiE 3.6 m O LI 7 AN
& X7z BJERE 50 cm, FJEME 100 cm, &S
60 cm O FifAvEA (EBFERE, 2026) TR
% 3EhE L7-. 2019 4R IZHANL T & EHE % L, 2020
EDINHEN R S 7z, 2022 46 A 27 H
[ZHAD FJEAND 10, 20, 30, 40, 50 cm &I
Teros 12 (Meter 1) %#i&%®E L, ZL-6 Basic
(Meter 1) ZHWTHREEAKED 1 FEE
ZHUS L7=. Teros 12 O iz BisG» HER
WU ESERBZHNTKRIEL (BIRS,
2026), 1WFRIEAFELCTHEE Lz, &%
BIRE D o —8 5~15, 15~25, 25~35,
35~45, 45~55 cm IEEZRFKT H LIEL T
&g O ARG R (mm) ZFPR L.
KOFEE L ZI1F D 5~25 cm 1%, HI F/KNAL
BENDO B E ] T % 45~55 cm &, T D
MWD 25~45 ecm ¥ED 3 JEIZ3F, K@D 3%
KPR EO B AL E (mmd?) 2HH L.
RS e  HifgE L To T — F D35 ATz 2022 4
6128 H~12 A 31 H,20244 1/ 1 H~12
H31H, 20263 H13H~12H 31 HD 3
AR DN TREMT % S0 L 7.



SHERBLUER
(1) BFEE AR

WREBIOERBEEKBIZZNENRIR HEE
Z/xL72 (K1), 10 cm % E 20 em TR
0.4~0.5 m3 m3 U CHER L, #ole &Rk
X0 EHR R EB NGO 57z, 30 cm I, 40
em EERLS R DI ERGEMETL, 0.15~
0.35 m3 m3 O TEB L7-. ZHITKL,
50 cm YED K4y ElE 0.3~0.45 m? m3 & 30 -
40 cm R XV bRy THER L7z,

(2) THIK IR B DZAL,

2022 FIIBINIBIAAEAIC 25~45 cm &
45~55 cm R CTHTR EDO LN K E o7z (K
2). HETF AT ANTH DOk
JEHE D OAREFSIRIZ E A ERNZ EnD, &
DT B OEALIIH TN ER/- O BEA 21T
TeRBEMER B 2 DD, ZTHLUHZOITHE &I 48
BTl mm d BBEIZINE > T,
2024 F% 3 H OUHER R OB IFEdE &, 9
HADOZEFEAKIZLY, BMN2E CTIFEEO KR X
BB R ST, FLAMNE 5~25 cm IE
T+2~4 mm d?1 FREOZEIIEIH S 7.
2025 EIZHEN L BT T 5~25 ecm FDOE
TR K E <, BT 8 ACITEKEDOEEIZLY
THEORE RE(CDHER SN, 9 AR
5 10 A IZIZ@mmN RS TR O &2 L)k
for LIS & 0, ARIC X 2 K F B HEK
wa ERlo7c Z EAVRIR S LT
(8) 7 AT A AD Al AR

2020 4F DL HERAEIL 1.7 t/10a 2 £~ 7208,
FNLIEIT 2.3~2.7 t/10a 235G 5 L7,

4. 5HYIC

R IKALO ER-MEE S 2D K B ERHLR I
BT, 60 cm DikE A ax T D Z & THER KAL
EEOFEITIT L LT FRICERO b, #iF
ENFET HFERE 30 cm RE TITITZEDRE
XBREN TH o7z, —J7, RKEO LKA
IR S TR Y, m FARN SR
\F B PR A RS DA BPEAVR STz
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E 20244
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K |
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s JFMAMJ JASOND
H 15
20258
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§ FOTTYIN Vo
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M AMUJ JASOND
2 ARSI O K TR R L&
DZEHZAE

El

ARIFFRNTAEN AR v 7 — (A4 7 = a VAR LA ZeHE

HEH3E) (JPJO0T7097) 3 KON JSPS FHiffE JP24H00535 @

SRR T CHEM LTz, HEAE BRI RO I A A B3RS
(BKHEIR) X b TRV,

B R

MRS (2026) THEOWBEIE: 163, 3-14

RUIL (2025) 7 AT I AR S~ =27 v (K
WP URR) Ver. 1.0.

JEBFRERE (2026) 7 AN A DRARE S IARIT L EEE T
s ZABHAR
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Ca’*-Na' A/ A U RM|ZEHF S BHPOBERD : AMRBRERIC K S HP1 OERERIIREE

Solute transport with Ca®*-Na* exchange in sand: A column-based evaluation of HP1

Epll

FIRT /N 2« AR 1

VR RFREE « LI/ RFERTFOES BEI IR

E 5 (Abstract) :
S HUY FeAth 2 NaNOsIs il THIHIfafn L, CaCliaiR Z fafnizd ST, Ca-Na'Z&ZHIZHE D i
BRE A HP1 OFE & e U7z, 3R T, Ca>* Ol E I KX 2 BENEIE & Nat O #ihis |Z
LaREY—7PNBNT-, FRTH NatiREDO EAMNALNZbOD, TO—2 1 3FEM LY

INE Do T,

F—U—F: A A, S IR, WEBH)

Key words: Ton exchange, Tottori dune sand, Solute transport

1. IFL&HIC

T+t D Car*Na*A{ A L AT, A A 2 A5 Hh
& (CEC), ACHuBRIRMEIZINZ, WiKOEE
i B & MR 2, B S (2024) 1%
HP1 (2 K » THERAHL LIRS IRICIS T 58
53 RIRD G EREE 2 fifdT L7223, IREE 0 D%
BB 2 PR E OMGERALETH D, B
b b1 CEC 23/ & <, A 528 TR E
B & PRI D—H, BWRO MGy & FI Uk
REAHIET 2 2 & THMIL Lo A 4 o St g
FREF LTV, ARAFFE T, NaNOsVAIK % #1H
IR L LT2ib 1 7 5~ CaCLIRIE DR %
FRAATV, IEHNERE A A & AZHAME R A A
» DPRFE A & HP1 OFFRRE R & il L7z,
2. 518 - EBAE
2.1 17 NEER

Fig. | ITFEROBIKKTH 5, LT,
FSEW RS A& V2, 2mm 550 A @i L7
AELZER 7.7cm, @S 25em O T AT
pp=1.55 g cm> TFHIE L7z, 0.03 mol LD
NaNOsIRIR & T b BE fafn &8, #PIHIRIK
L L7z, Dk, 0.05mol L' CaCLIFIE% -
N SIRFESYE, FTHOR T TKRYT T v
A Jy=l6emd ' ICHIEH L7z, 7T L LN
3.75, 6.25, 10, 15, 20 cm OES T 0.05d [

Drip CaCl, “

! . Mariotte
point I bottle
v
3.75¢cm ﬂ:[rm_m= 25 em
6.25 cm ﬂ:“m:' Column
10 cm ﬂ:ﬂm:-

15 em [y
20cm|l:ﬂm=

O = 7.74cm Balance

Fig.1 FZER OB
Rl KR ERIRL, A A7 r~v T T 4
—|Z XY Na', Ca*, Cl, NOs R 2 1IE L7,
2.2 HP1 OFFESAF

HP1 %z VT, Na fd@fi+i2%f LT CaCL ¥
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Simulation of depression curves for drainage evaluation

using an unsaturated soil water flow model
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Effect of NaCl Concentration on the Flowing Characteristics of Dilute
Suspension of Coagulated Montmorillonite
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1Graduate School of Science and Technology, University of Tsukuba
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Abstract
Flowing characteristics montmorillonite suspension with solid volume fraction of 0.0016 coagulated in NaCl
solution was analyzed using a circular pipeline system as a function of NaCl concentration. From the
measurement of pressure drop against flow rate, the relationship between shear stress and shear rate at the
pipe wall (consistency curve) was determined. Experiments were carried out across laminar flow to turbulent
flow. Experimental results are summarized as follows. At NaCl concentration 0.7 M or higher, the
consistency curve can be practically approximated by the Bingham model. However, at salt concentrations
below this threshold, the Bingham model becomes no longer applicable. In this lower salt concentration
regime, the changing behavior of the consistency curve against salt concentration is not monotonic
demonstrating the maximum deviation occurring around 0.5 M NaCl. At this specific concentration, the

transition from laminar to turbulent flow was found to be remarkably suppressed.

Key words:  Flocculated Montmorillonite slurry, Laminar to turbulent transition, Bingham model

1. Introduction 2. Theory
The flow of solid-liquid systems containing For non-Newtonian fluid, there are several
colloidal particles, such as sludge and soil, is closely different models to explain the flow characteristics.
linked to various environmental issues. To control In the case of clay suspension. Three parameter
these flows effectively, a comprehensive Herschel-Bulkley model (H-B model) is the most
understanding of the flow characteristics of the comprehensive model for clay suspension [2]. The
suspensions is essential. Because colloidal particles constitutive equation for the relation between y
easily aggregate to form flocs under natural (shear rete) and 7 (shear stress) of an H-B fluid is
environmental conditions, flow analysis must be defined as:
conducted with this behavior considered. T=1,+K-y" €))
In our previous report[1], we demonstrated that where, 7,,, K and n is yield stress, consistency
the flow characteristics of a dilute montmorillonite index (plastic viscosity), and flow behavior index,
suspension flocculated with 1.0 M NaCl can be respectively. If n=1, this model reduces to
closely approximated by the Bingham model under Bingham model,
laminar flow conditions. In the present study, we =1, +Ky 2
conducted an analysis focusing on how the findings which was useful in the analysis of dilute
reported in our previous work vary in response to flocculated suspension [3]. In this case, the
changes in NaCl concentration. following linearized approximate solution enabled
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the practical analysis:
8 _w

D
here V,D and t,, isthe mean velocity of the

L

3 K

K

)

fluid, diameter of the pipe and wall stress
respectively. The value of %V is the shear rate at
the wall of pipe and 7,, can be obtained from the
force balance between pressure drop and wall

shear stress:

AP
W=

=~ |0

“)
here AP is the pressure drop and L is the distance

between the two detecting points.

3. Materials and Method

As for experiment setup, a closed-loop circular

piping system equipped with dual pressure sensors
and a flow meter is shown in Fig 1. Experiment
was carried out by the measurement of pressure
drop changing the flow rate.

In this study, the experiments were carried out
through changing NaCl concentration while
keeping the same solid volume fraction of MMT.
The solid volume fraction of MMT is fixed to
0.16%, with the NaCl concentration vary from
0.1M tol.2M.

Outlet

-

[ ————1

Agitator

MML' S i | Flow Meter |

I——

Water Tank

=

D=9%mm Pump

Needle Valve

Fig 1. Experiment apparatus

4. Results and Discussion
As indicated in the Fig 2, when NaCl

concentration larger than 0.5M, the flow curves in
laminar region can be treated as Bingham model.

However, at lower NaCl concentration, especially in

the case of 0.5M, the flow curves show the tendency
of downward bending. In Table 1, values of n (flow
behavior index of H-B model) calculated by non-

linear regression are summarized.

®0.IM

0.3M

SV/D(1/s)

y !

F 05M
0.7M
09N

1.2M

0 0.5 1 15 z 5 3 15

tw(Pa)

Fig 2. Flow curve of 0.16% MMT with different

NaCl concentration from 0.1M-1.2M

NaCl 0.1IM 0.3M 0.5M

n value 0.86 091 0.54 0.97

096

Table 1. n value of different NaCl concentration applying

H-B model

5. Conclusion
By studying the effect of NaCl concentration
the of

montmorillonite at 0.16% volume fraction, we

on flowing  properties flocculated
found a significant deviation from the prediction
from Bingham model at 0.5M where the transition
from laminar flow to turbulent flow is strongly

suppressed.
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DNDC-Rice T ILDREEI< M T F-FEEERIKAICE T 5 LB K EIE L
AR IT72vH) RO
Observation of soil moisture dynamics and methane flux
in intermittently irrigated paddy fields for validation of the DNDC-Rice model
RASREAL L« AHIFEF 2 - BEZPT 2 - Vuflipis1- 3
VHOR R TR » 2JR2E - R PEE BN G I Jeisns -

3 U TR R B e 0 JEle

E B (Abstract) : AWFE T, Ak (CF) EEWEERE (AWD) &4 TFOKEIZEWT, HiFk
i CHy, 7 7 v 7 A & THEOERFEEAEZBI Lz, BHERF, AWD X Ti% CF X & g LT
CH,7 7 v 7 APV/NSUVMEM S L 541, AWD X TIT%BKE#ZIC HREEEKEMET Lz, 2h
SOBARERZ M E 2, 4% DNDC-Rice €7 /W2 X B /KB E) & CHHEH O FFELM: 2 WRGE L,
VERWREZMRFT 5,
F—U—NR: AZ, KH, W K

Key words:  methane, paddy fields, alternate wetting and drying, soil moisture

1. FC&HIC T ZTARBIZETIE, HEiiik (CF) BLOD
TAETIE, KEAHO CHy PEEA AR HWFER (AWD) S&/F FOKBEIZIBWTHIER
Ji CHa HEHHEDOREREFIGEZ HDTEY, K 1 CHs 77 v 7 ZAB L OHIRREE KL 28]
HICHT 5 CHa HEH RO E R LIS D BIL, KERICHEI B b2 LT, FHh
M2k b TND, =BT — % 1%, 51 ® DNDC-Rice €7 /LD
KHEZHO CHaHEH &L, &, 18, Kk KOBEEHE L0V CHa HEH &EHEE OGRS
W, (FMEBRREDOEHFICE > TEEST D, HVD,
DI, IR 72 HE H EHE E ORI R O F AT
L, BT — 2 W e AR—2E7 2L A&
IR DHEEDRFAZTH S (Fumoto et al., PRI, O LR BBt & LA iR el
2008), DNDC-Rice £7 /W%, KEIZEITD 74— R A T ZRHFEFMTEL 7 — DK
R - BHRMEERB L CHs BEH A HEET S E Y CHElE L7z, SBRX & LT, Hifk
TITH Y, HIWHERE (Alternate Wetting and (CF) X XZOHWER (AWD) X &4 3 X
Drying: AWD) K T M & MGk S 4 BT, T v o N—NIZITA 2% LR SBHE
TW% (Katayanagi et al., 2012; Oo et al., L7z, BEIRIE, 4 *BA 14 HZD 6 H 15
2020), H2LIERTD 9 H 22 HETTH D, HikmE
—J7C, DNDC-Rice €7 /L CiE, tHKksG  CHs 77 v 7 RiE, 70 —XRF v o3 —ik
BOHEEREICET 2BENfER ATV D Wk ATV TR~ NI T
(fEAR S, 2008), THEK EILTEORLE 7o CHlE L7 (Minamikawa et al.,
JCIRRESS CH4 ARk - BRI RIS 5720, 2015), £7-, HEEKyEF—% M, AWD
FriZ AWD O X D ITiK &K Z# D iR$7K KX TEES 5, 10, 20cm, CF X TIEIES 5,
BHRIETIE, AKOBEOHFINES CH PR 10 cm (ZBWTIRFES KSR & THIR B 2 1)E
BEHEEICHEETH D, L7,
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4. 850Y I

5@ TlE, AWD X T CF XKL CHs
7Ty 7 AN SWEA AR B, AWD X0
AR IS AKREOIR TR SN 45
#1% DNDC-Rice 7 /L O B2 WRGE L, /K
IBEETEOW R KR L CHy HEE
DHEEREEC G- 2 558 % 3T 5,
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AWFFEIE, JST SICORP e-ASTA 711 75 4 (JPMJSC23ES3)
B L IJSPS BHTEE - AMEATZE (B) (26K01840) OBz
T THEMLE Lz, £7z, MBFMICEEL, AREOANKE
Bz 70 & N BN E O ZERERIC S 7ei2 & £ LT,
Z IR U TR E#FB L LT £,
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Fumoto, T. et al. (2008): Revising a process-based
biogeochemistry model (DNDC) to simulate methane
emission from rice paddy fields under various residue
management and fertilizer regimes. Global Change
Biology, 14(2): 382-402.
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QOo, A. Z. et al. (2020): Field Validation of the DNDC-Rice
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I\ F ROKE IR BAFED LB

Compar ison of soil amendment responses to different feedstock biochars
under comparable carbon inputs in a paddy field
s FHF - Tl 1E T
HOUR TORTE G BRI KPR A SRR

FEH (Abstract)
IRFERNEZ R Z T2 3 O AL FRIZHOWT, KHHEOMKIZEME, (baprER K OUKRGAEFE
M LbEE L72, MWD * GMD DN IIRF « YREEIC KL > TRZRD, TC- TN OZEfLE T LY —
B Lol M- Wb LR TIETC & —ORBHEIEN B <, BEXTIXITN, K- ECBXW

BN E o T,

FIRBBRARMETTH, A AROFENT X - TR K OUKRRAEE~

DIGENRRIR Y, BREARREOEVREE LIRS 5,

¥—7—F

LS A, ORI, FRER, HE

Key words: Biochar, Paddy soil, Aggregate stability, Depth-dependent responses

1. [FLsic

NA F RO TSR BRI, FUBHRFES
S Lo T2 % (Ghorbani and
Amirahmadi, 2024) , JFUEIOENZ L 5 3
WEIE A T A121E, REBEBAE LR
Z, FRIZEMES B LB~ D B % 5T
T2 ENEETHD, F7-, KHTEE
TIHIEAKSOKTGEB L > T BB N
LT 272, FHRIZEEM 2 FEfTE L OVRE
OMENSHAET D LERH D, ABFFET
%, [FRREORFBHRASLMETRDOL, T8
K OGBS AR EfEH L, MWD -
GMD DR « TRERNSE A Lz, &5
{2, TC + TN, K * EC B X OUKFRAEFEM L O
RS ERRET L, FEM OB BREEE
BIHZ AN E LT,
2 MEEARE

WU T RFOKEBERZIZ, RX, fE
DB HEANA AIRIK, VTHEASA AR
K OBHER A A RX Z iR T T, S
KiZ3EE L, | KEOKE 0%
60x90cm & L7z, FEMORHEE &% CN
a—F—THIEL, RJEBAEDK
9.72tC/ha L7725 L HOBAELZHTE L (&
1) . FEMORERRARIL, 2EFREE
LhEHENSREH L,

# 1 BMEER L ORASME

& | C | N [JiHE| C N
(%) | (%) | (vha) | AR | AR
(tC/ha) | (t N/ha)
Fai> 5143.600.38| 22.30 | 9.723 | 0.0847
#r 175511039 12.88 | 9.726 | 0.0502
g [19.57/1.64] 49.68 | 9.722 | 0.815

100

EE 0~20 cm O HHEITK A AR RN
L, KiG T4 2BV ZFEELE, £2
HEMERET0~5, 5~10, 10~15, 15~
20 cm DO JE D THEREL 28I L 7=, A
W ZE H WS W ariTic kv,
EREEL (MWD) 36 L O ERE
(GMD) %XRko7=, LHEOLERFE (TC) B
FOE%EFE (IN) IZCN a—¥—THlE L
7o pH * EC IZ /Kb 1:5 O R Ak CHIE
L, A#uM: K%k X OUUERERREESE & i
L7z MWD B XOGMD 1%, [F—Hfs - i3
JEDOXTESIE & D7 (AMWD, AGMD)
AEHL Tl LT,
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Ghorbani, M. and Amirahmadi, E. (2024)

and biochar variations and their contribution to soil aggregate

: Insights into soil

status — A meta-analysis. Soil and Tillage Research, 244,
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Variations in N.0 fluxes in fields with different cover crops
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B 5 (Abstract)
AT, vV —ad— L FEBXRALXEZ I NN—7 v 7 UCHEE LMz ¢ &L
A2 D NoO HEH ORFRIZA L g & BREESA: & ORRZ MG L7z, 7 A FA~10 H iz
N0 77 w7 Z%JE LIRER, BNECEIRMIC NGO 77 v 7 AT B M08 4 b
TELBRIXIZ K o CTE— 7 ORHINEZR Y, BEAKERSLCKIRDOATIINO 77 v 7 ADEH) %+
ST TE Rinodz, AL, THOKS, WHBRERERIRE, RERFLZETIOILEND D,

F—U—F:NO, A=y 7 W%, WEDRT A

Key words: N2O, Cover crops, Denitrification, Greenhouse gases

1LIFLEHIS

N,O HREHNRATAO—FETHY, HEE
I EEET HDME TH &5 (Machefert et
al., 2002), i HHEIcBNT, v U —T—L
NIECErFavimflz BN E Lo —
sy 7 e LTHHAINTWD A, N0 34
(ZRT DRI I, — 5, AFIFAEFPIC
N,O P22 & DD, I3 Pk
ERAEMT L2 @HEINALTNSD

(Lussich et al., 2024), £7=, N,O JEHHEIX
TIEFMRRBEIELA SN, D Wi
e N ANy AN

AW TIE, v~V —ad— IV FBXOLAXE2 D
N—r a7l U LIz, #
FM N,O 7T v 7 ZADOWMZE L & K550 &
DR E R LT,

B 9
o

2. 5k

FRATHI IR TR FM AT o o0 H 1 ] 35
Tho,HEILTH TR 10 A3 LT,
90 cm X 230 cm DX EZ X, < U —F—
RXBIOPLAFXFXELTENLEI T XET
DT T2, FXENIZ 3 DOWET 7 v h &7
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EL, TNENLOT vy FCTHIERE N,O JE

77w A% SWPE LI, AT T v 7 AD

HEZIEZ A 28R (LI-7820) BL A~ —

kT > 73— (8200-018, LI-COR Biosciences)
I LT, £, LB H AT =

—7" (Yanai and Tokida, 2009) % 3 & v Mgk
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WREZWE Lz, 2h b OMEITEIC 1 [E T-
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130 cm X 230 cm DX W2 % (T, HRIS L O
A ERE L, F7, 2EMIC 1 B 45
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TiE, 9 A ERIOBERNE OB TITHM 72 e—
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NS, 202 &G, LEKEO N,O
SEAERFEDOENEH LT D 01T, B
KOPIRRECTH R B RIR L, IRF B & & i
TEETLHIVNENRDD,

8 H FAICITmIEH & N,O 75 v 7 ADH
MAER>TEY, WED N,O FRUTEEL
TRREMER B D, L, 8 AR BICIEmEIR T
THL7 T w7 ARED L, 9 HICIXEgp iR
THLE—7 BB SN2 &b, KIEDOHRT
X7 7 v 7 ADE#HEFHTE e, 5%

HR S HOKy, THIRIEERIRE R & & 03!351’-6
R OMEN D D,

5. 80YI

AHFFETIE, FEMtRE X OEERHIC N,O 7
7 v 7 AT DI FRD B AL, FRERIE O
B — 7 BRI LB X TV R A B
Too BRI, RERIOMRIES KE, Mk
TREEF KL O NLO JREE 72 & Rl R & /A
Ho¥, =T a v 7ORBIZL S N,O 7
7 v 7 ADEMERZHRFT 5, £/, BRERD
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Lussich, F., Dhaliwal, J. K., Faiia, A. M., Jagadamma, S.,
Schaeffer, S. M., and Saha, D. (2024) Cover crop residue
decomposition triggered soil oxygen depletion and
promoted nitrous oxide emissions. Scientific Reports, 14,
8437, https://doi.org/10.1038/s41598-024-58942-7
Machefert, S. E., Dise, N. B., Goulding, K. W. T., and
Whitehead, P. G. 2002. Nitrous oxide emission from a
range of land uses across Europe. Hydrology and Earth
System Sciences,
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Yanai, Y., & Tokida, T. (2009). Applicability of the gas-
permeable membrane to in situ soil gas sampling for the
measurement of microbial activity in soil. Soi/
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Comparison of Measured Soil Dielectric Permittivity
with Calibration Equations and Models in the L-Band

JIEBRACA- 1« /PR 2 - BR R B) 3 - A 4
VERFZREBEZLIER: - 2NTT 7 7 AV —E A AT ARFFERT -
SHITARFISE « FnHRIEEERE (EH) - 4 F/) IR RTH

E 5 (Abstract) :
L /X R SAR (C K % BHK O HEE T, IREEATIZ R D BEOFERHE 2@ O R4 5
VERD D, AWIETIE, BB I OMER e — A2 5L LT, LAY FMEOEMEZ, BT
® TDR JIE IS < BHIERS KORFERETT /WIS L HHEEM & g Uiz, 2 O/RR, SEO G
BIERIZHIIC K > THRZRY, KR — L TET AHEEM & FHIE & OENKRE o7,
F—U—F:LAF, £HkS, HEF FDR, HERATT L

Keywords: L-band, soil moisture, dielectric permittivity, FDR, dielectric mixing model

1. IFL&HIC 2. /&
L /3> K SAR (synthetic aperture radar) KGR LEEICITE I 3 X ORR - <1

(2 & D BHEKSHERE Tl M58 EEH BT THIL 72 e — % W, & T2 T
LD TEOFHEREZEUICEHNT 2 Z ENE 4 BEBEOERBEEARRSEMEEZRE L, sUBHIAT
HThd, TEFEROWEIZHNLND ERDOKEZRML THZITIRE L&, Kok
TDR (time domain reflectometry) % & FDR VJ—bT 5720 24 FFfilE#E L7, 72, %51

(frequency domain reflectometry) 5%, H] BN CIIREENCX LT —ELD L

FES B G BN 72 D IR FEIH LT,
SR T, EEFEART FILOEHIE L FDR {5(2 K % & ==& 2%, Vector

ET IV E DB TOI, @ KM TIERE Network Analyzer (VNA)% f\\ CERE R
FEEOEENFE SN TS (BB, 2020), F O~ 7 —7 b 2% T 5%
F7z, BT AAMEEEIIT B B - A K W\ Z BT 2 EIR I DA v B —H R %

DEET L EPERITWD EARL, FHAI L7z, E31T Nicholson-Ross-Weir i,
2022), —J, MEORLD HEIZONT, L [~ 7 — 715 CTix Blackham and Pollard
/N> N OFEHNE & BETED TDR AIEIC -5 < (1997) = W VNA THRLIA v B —F
FHHE, BERT T IS L DHEEM & ORI A% HERICHE L, TEITEEEICLY
FRIFAHITEE I TR0, BIOKGAFAE TR L T VNA IC XV EHA L7z

Z ZTARBIE T, BB LOEHEr—2A 960 MHz~1.4 GHz O#iF T 57z kS
ARG LT, BREEB IO v —71 REHEZVEH L, BEKEEOREMEE Lz,
(&% Ly R OFERELZ, BEEO TDR #l  HikoZEM L LT, BEENZED TDR JIEIC
IS EHMER LOFERETVICLD EOSKKEANOHFEERL RN L, S
HEEME & o U, I L2 B EO XNk & (21X Miyamoto and Chikushi (2006), B
Bt L7m, 12— A(Z1% Kobayashi et al. (2024) OZIER

W=, F£72, Topp T & 25 %KD
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oo EHIT, FHEIEAET/LE LT Mironov
£ /)L (Mironov et al.,, 2009) % A 7=,
Mironov &7 /LiIZ2WTH 960 MHz~1.4
GHz O#iH CHFERLZHE L L, ZOVHfH
ERWIZ, BT VEHRICKLE R 5 BT,
BEAEAIFE TS S v f@z vz (Miyamoto
and Chikushi, 2006 ; Kobayashi et al., 2024),

FFEB LOET A0 D5 LIV RREE K
RBLILFHELROFRE Fig. 1 17”7, Bl
T, EE KB TIIAEDEII NS o T2hd,
RIEE AKBEOHENMI > TENIER L, mEK
TR R 7 — VA L 2 FERE S b &
<, BEETEIZ X D FERMEDG & bIKN-T,
TDR HEIZESKIERANSEH LIE L,
Topp 7.3 L U Mironov &7 /LZ X A HEEE 1T
BN MEZ R LT, B e — AT, SR
FOVEMEOENRKE L, Topp Ak LT
Mironov E7 /VIC K 2 HEEME T FERIME % -
[0, BRI & OEPNKRE Do 7, R
7'a— AT & D FEHANEL, RREE KR OE
(2P TDR JIEIC IS < BHEIZ TSz,

FERET N & EREO ISR TR X -
THRp SR E LT, LA HK - WEK
DREOEVWREZZDND (EAL, 2022),
— 7, ARWFFE TIERE HFE-CRUR O FEERRRE 722
ELFEMTRR D720, Er—ATRD L
AT 2D THERREIC K2 b 0Dy, MBS X
56 ONFARFERDO L TIIHMEIC TE 220,

F 72, W FE TIEREFRESCFE & ok
BB 0 EEE Y T VR H — N DK
O3 AN O SRR BB D R — M3 E i D 7
B LT RERH 5, EHIT, FERICT
JEWEARGNEDR B D128, 5% 13x4: SAR O
AL S, R R, E R K OVK Sy
MaZEL, WERMFICLIHELFEERET
VO HMEZ YD 530 TRAET 2 BN H 5,
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5. 80YIc

L v R0 ERNE, TDR R IERIZE-SL
BHER X OHERETTIC L 2 HEEMHE O
JRBEMRIE, BHEIC Ko TR ST,

(a) % .
— Waveguide
20H — Probe
:_‘f ~~~~~~~ Mironov
Zz 154 — TDR
i
o
e 0+
ke s
5 ot
\; T T T
0.00 0.10 0.20 0.30
(b) 3 .
300 Waveguide
— Probe
:“j 25+ - Mironov
o J—
#2204 TDR
& |~ Topp
15
= 10
ket e
\; T T
0.00 0.45

0.15 0.30
AT S 7K 0 (cm¥/em?)

Fig. 1 AREKRLLFEROMG : (a) &
RD, (b) BIMw—A, #@#HNTIE FDR HIEE
D A B PR E R 22 2 7R T

BTN

AP - I - AT (2020) @ K EORZR LA
OB RFEA Y MLVOFEM. WERE T,
32(4), 201-207.

EARRFEA - KEY - BHFHE - /M (2022) : 1~36 GHz
Wo~A 7ot 2RE T EBOFERE . 718
ZOMGE. THEOWBNY, 151, 3-24.

Blackham, D. V. and Pollard, R. D. (1997): An improved
technique for permittivity measurements using a
coaxial probe. IEEE Transactions on Instrumentation
and Measurement, 46(5), 1093—1099.

Miyamoto, T. and Chikushi, J. (2006): Time Domain
Reflectometry Calibration for Typical Upland Soils in
Kyushu, dJapan. Japan Agricultural Research
Quarterly, 40(3), 225-231.

Kobayashi, D., Aoki, S., Sato, N., Maruo, Y., Kodaira, S.
and Noborio, K. (2024): Estimation of relative
permittivity for measuring soil texture-dependent
water content by GNSS-IR. GPS Solutions, 28, 210.

Mironov, V. L., Kosolapova, L. G. and Fomin, S. V. (2009):
Physically and Mineralogically Based Spectroscopic
Dielectric Model for Moist Soils. IEEE Transactions
on Geoscience and Remote Sensing, 47(7), 2059—2070.
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BEUKIBERIZRITTEE
The effect of the concentration of sucrose solution as a nutrient source on microbial activity
and bubble formation in soil
HERE e NEEHEE 2 - OREDIEHE 3 - R 2 REN ¢
Ve B R ZE R HARFH A EARBITER) « 2 I BRZE T - 3 AL BREE 2T - 4 FEhF

25 (Abstract)

NAF I vy X THFEROIZDOEERE LT, A7 u—ARREREL, TORENHH
OIAEYTEINC 5 2 DB FTHN Lo, BR\ED A7 10— AR Z AV CYER L 7= fafn 38
REHIR L, X8R CT 12k % HHERNEEILEL L TDR IC K D& AIRBEDRREFIE 21T - 72, IR 0.15
& 0.30 mol L THENZKEDOXIANAEM ST —F, 0.99 mol L' LLEDJRFE TIFEIL N AR S
niginoto. PLbns, HAMEKIRE THAEMIEEI S B0 ITIERIC/R D 2 &, £720.99mol L T
RNELRETHD Z ENHAL N T2,

XF—U—FR: A FouuX ), A7 ua—ARKRE, BEDIEE

Key words: bioclogging, concentration of sucrose solution, microbial activity

1. (FC&IS 53 97%) %, A7 1 — AT 0.00, 0.15, 0.30,
BORE TR TR 72 A ks TR k&2 1 0.63, 0.99, 1.37, 2.66 mol LM [ZFHFE L7728 D
KT 2% TIEIEDS, HU R /KW 233 & B 23 FE ERAE L. 2o 2 v 7 fEOfufn 158
FIND. ZO%GE, WREAINCEKKEATHEE  FREAER L, XHRCTICX 5 HENmEs L
BARMEE T 50, MEOFHCEFENEREE  TDR IZ XD EKEORIFNEETT 7. 3k
MHAFE LRy, — 5T, ERICMAeEmNE OFRTIE, X8 CT & TDR TEALNER
WD EBAMEPE T T4 47 uyXr  ZHEOD T AEAWEZ BEb A7 n—2
THRHLNTND. ZNEABOICEAESEDL BRZRAL, X CT AIZNE 10mm, &S
NAVE, BERBEARMOGBAKME TAER T 5. 20 mm OF 7 ACFHEE L7z, TDR #IEMH TN
FHO (2026) KK FOLHEIZA 72— £ 54mm, &S 150mm OF 7 AIZE S 60 mm
WREZFEAL, A A7 vy X o 72858k FTREERELLE, SHICAT 0 —REK
PR T 2R LT-. LvL, ZTOWRRICE W T Z60mmiEt/KkEEZ, ZhbDh T L% 25C
AT 1 — AERBPIREDI @ RSB E 52, OIERET 1 HEELE L.
RIEACIRREIZ Il 2 AR N AE U 7. & 2 CAHFZE X ## CT 1% X4 POSEIDON T, #/£ 0, 1, 3,
TlE, A7 v — AR OREN LR OMAYTE 7 B BICHEE Lz, e &1L, B%EE 100kV,
B AT RE AR L, e ETERIET 5 BT 200 pA, RZ AP A X721 pm & L
REREE RNIELICEDREZHLNIT D 7. TR 1L Image] % VW CTRITALELZ L 7=,

SEEAmMELE. M ROI I & 0 AR & TE L, AT (7
> 7 4% (10pixel) ZNF7z. D%,
2. TERBIE & Fik DL R 7T I S I S U2

ABFTETIE, WAEYEE 2 BEAEIC AR S #PHZRE L, Python THEL/ZT B/ T LT
NDRIL B FEICIHE L7z, BHREEDE B 2Lz (K1), RBRICKIWORZ e
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ROI WORR 7 B/E L DEEETIHREL L
THMH L.

TDR (ZX2HEIE, Tu—T %0 T LER
MBI LT, AT 78— AFRIRO L FH BRI
BRI T 5728, A HE L7Z mixing €7
/U (Kojimaetal., 2020) TEKFELZREL, &
BRBAAAIE D& KRN D DR BEE B L.

3. MREER

B 212 X # CT g HitE Li-RiaR %
~LU7Z. Day 1 IXXJEHEOHEMIT A S AL/
ST, P 0.15 £ 0.30mol L' Tid Day 3 (2
0.15 & 0.09 cm*ecm™ % T, 0.63 mol L™! Tl& Day
712013 cmPem> £ T L7, F72Day7 T
IR 0.15, 030 3K 100.63 mol L' TENE
30.16, 0.14 BXTN0.13 cm? cm3 TH 7=,
AEDIZ LV RN ER SN L5
ZHD. ZTbDH 7 ATE, BHERTHEE
DIEDHER S T2, IR 0.00, 099, 1.37,
2.66 mol L' TI%, HIMIHZ(LIZR 67zn-o
72. 0mol L™ TILIRAEFIARLED 7 O I A Wi E
PNEEI N2 D o7z, 099, 1.37, 2.66mol L!
T, AP ANELIRREICH > 72 L B 2 b
5. LEXY, AMEE OTERICITIT IR E
FEAREIER 5T, 0.15~0.30mol L™ FEE D
PO ORI E DS C, L0 B IEFE A2 TE T 23
LD ENDDh 7=, Luciana et al. (2006)
IXEEHL A O T2 SR T b LR ORI B O AR
YIREBINIER D b2 mE L TRy, 1%
FCTHREIETH D Z Enbholz
RIBAERRIE, TDR I XD EKEELNE D
s Stz (X3). £ 0.15 £ 0.30mol L' T
I% Day 2 ) O EKENRILIZHEAD L, e h
—0.09 BLU-0.07 cm® cm™ & 72 o7z, F iz,
0.63 mol L' Cid Day 3 2> L, —0.06 cm?
em3 72572, XHRCT TIiX 0.15 mol L' TX
RN E 72> =DIZxk L, TDR TiX 0.30
mol L' T BN R K LA o7z. ZDEWIL,
KIAO N LS~ S e le o LB &

X1 X#CTHRETHOLNEBG () Lk
W O OfF)

0.20
0.18 |

7016 |

5014 |

~

§0.12 L

£0.10 |

£ 0.08

c 0. r

8

9006 |

8004 |

3

9 0.02
0.00

Measured Values ©0.00 4.0.15 ©.0.30 4-0.63 +0.99 +1.37 +-2.66

Day
X2 XBMCTIZLAHHTLOKIEER

§-0.10 |
H Measured Values . 0.00 . 0.15 . 0.30 . 0.63 . 0.99 +1.37 . 2.66
£-0.12 |
o Moving Average 0.00 —0.15--0.30 —0.63 —0.99 —1.37 —2.66
-0.14 | . . . . .
0 1 2 3 4 5 6 7

Day
X3 TDRIZCXAEKROWBD &

S5nb. kXY, 0.15~0.30 mol L™ F2E D
FEEGPHN A TH B rIREMEN R S LT,
4. BHYI<
TAEMITEINER & 72D A 7 0 — AR D
REFRHS L ORTECICEDREZH LML
To. FORER, HREHIIRIR O FEPH CRA DS
EAMEE Sz, —J5 T, 0.99 mol L' P EiX
RNELBETH DL ERNbhol-. "M A1
v X TITERI LRI Z A F 7 4 L A
DI FHT D720, S5%ITIEIRIREE R4
F7 4 NV ATERRIC G 2 DR D NICT 5.

(2B 3CR] HH 5. 2026, BB T A 2026 RS
M S S-27; Kojima et al., 2020. Cold Reg. Sci. Technol.
174:103060; Luciana et al. 2006. Res. Microbiol. 157:867-875.
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FMTERKBICE T 5FE0 5/ 1 A REAALH CHs - CORE EMREMEIZR
ER-7
Effects of rice straw biochar application on CH4 and CO: concentrations in soil and surface

emissions in a paddy field under alternate wetting and drying water management

(P U BREIER) 2 - PG 3
VIO LR RFPERT 2R RFIE - Zikmssérs () HOUR LR RFPR
SRR
H B (Abstract) :

MWHERE (AWD) JKHIZH1T % CHy » COr BREA~D /A A [ichiii ] D528 2 74 2 121%, £
CHa * COp IR JE & iR U OB T7 2R+ D B o D, AWFZETIE, i OAEEIC X D W
DEVERALNCT D2 M E L, BRENDOT AREEL 7T v 7 ZZRIE LTRR, Hil
X T CHa IREDNEWREIN R Bz —T5, 77 v 7 A DM ZEITIRE T EHIR Tl o 7o,

F—U— N BWEE, b oA AR, KELHE, CHy, COs
Key words: AWD, rice straw biochar, paddy soil, CHs, CO>

1. IFL&HIC

KHTIE, %KIZE>T CHy 238 &
B —7, NoO M T 2550150, [
WrREIE (AWD) Tl B A Dz b L— KA
TNELED (Zouetal,2005), £7=, Fabb
NA AR XD CHa Fe~0 52288 3 b
BOFRIZ L > THERZ2 2% (Livetal, 2025), 1
N AR N TOARL, HEB L OBEH)
R 507, IR 7 7 v 7 ATKRRED
EWRD T AW ~T, Lieh> T, ALK
% PR EE O 2 DS T M E R A R AT
T 512, WEEZFE TRATILERD D,

AHFZETIEL, AWD KHIZH T Hftb b3 A
N O HEIZ K D 17 CHy - CO, IR FE &
RiA7 7 v 7 ZAOENEFHEIL, /KALE Eh O
W2 E 2 THE LT,

FEBR TR AU TR FM AT /K [ (B 3
JREMEH L) TEMBEL, T4 7eh V) 2
rnflE L L7z, BRI 202646 A S H (B
ftit% 4 H, DAT4) ~9 A 22 H (DAT113) &
L, KAEFTIL8 H 7 H (DAT67) £ THD AWD
ST ORERZR LTz, WRHHIK (CF) & [
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FEWE (AWD) K HIZHR D & 234 AR i F oo 45 1
ZAEAE DT 4 IERX A 4 3 [ TR,
A A ERIE 1T IXE (50 cmx50 cm) 24720 400 g

(16 / ha) Hifl L7z, AWD X TI%, 1FHKE
B X7 I WATARAS (778 %) #Hv, 5H
IR L U CTRHRAKDIEIE & B2V K
U 7zo IKOZITE e Bl HIME A FA VY, BLRIHLS & 52
5% X[ 0D M1 2 1 0D iy S DIE A B L, FEIK
AT EEASWTHIE L=,

o T A TR RIS (W 5, 2009)
WX DR - BRE RO 5, 10, 20 ecm ZEE N5
BRIz, TR 2B L OFE 7 v —X KT v
VN—THEHL L 72 A D CHy* CO, 21X, FID
BXWRTCD izl A~ N7 T 7

(6890N, Agilent Technologies) TH#T L7=, 7
T v 7 AX, F v N NOH ARE DR
BINBROTARLEHNT ¥ o —@ms a2 i
WTCHRM L7, ABORIZIE, A—FF v
N—=TERHREERO AR 2, FETF v
— CILERRENF O AELE o, R E Ik
MOFEMED 2 KAELL L 256 (T ILBLRI
B)&EE M LT,

fefbi® e/ N (ORP) 1IFEM D 5, 10, 20cm



EEICBWTALEm A > CTHIE L, [F—%
S THIE U 7= Hiii 2 W OB Y K S 28 i i v
O Bh TR LT, F7z, AeEMma i Lo
JRIZIBNT, BRI D 72 0 HLE D 5, 10,
20em RS THIE L7 B2 M L7z, Hul - &
FEEKRIT LK ¥ — (TEROS12 B X
Y STE, METER Group) Cilll7€ L7z,
S HERLER

AWD XTI, KAZEEIZKIGT S Eh O 1
F o AR I REEERRD b (Fig 1), 202
LD, KEBITHE S BtiE TIREB O 2B VR
e Siz, 72721, Eh I3BVEEE | M OHIE
fach s,

DAT 32 @ 20 cm (281 5 1+ CHa JEFE I,
INA FIRFEF X TR 6.8x10* ppm, it X C
¥ 1.7x10* ppm ThH-7= (Fig.2), —7F, #HiFE
EH 7 7 v 7 AT, EPREIE SR L
HEZI RSN -T2 (F— % RKHB#H), Liu
etal. (2025) %, AWD F Tl A A X
&S X OFEHE CHy i B B AL O
TRV, 2721, RFFROFRERD D534
F R & 2 B 2 R 2 B W 2 01X RE
Th b,

T CO AL, MK EH 20em TS5em &
D mEVWMER Z R L7e (Fig.3), 231 A B i X
@ DAT 39 TiX, 5cm @ CHyBEMNME T L7
—J (Fig. 2), WB®+H CO X 10, 20
cm TENZEIH 6.0x10%, 7.1x10* ppm %7~ L
7= (Fig.3), 5%1%, Xuetal. (2016) #5412,
[ — X - [RIRF I DR T & iR 7 7w 7
A Ze O, MRS AFE & KR & oo BAfR % fif
W9 b, &I, BLEITRIEICHE > EHRALH
& OBE AR 5720, N0 B & gk
EZER L O TR 5,

Eilag

AHF521%, JSTSICORPe-ASIA 712 75 2 (JPMISC23E3) ¥
L OVISPS B - HAEIFSE (B) (26K01840) DBhEL A5 (F
THEMLUE Lz, £/, BMBEFIAICEEL, RFEORMRMEHZ
7o O ONTHMRE OMNZERRIC S H O Wi EsE L, 2
IZRE U TR EGH R L EFE T,
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E o ]
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Xu, X., Wu, Z., Dong, Y., Zhou, Z., and Xiong, Z. (2016), Effects
of nitrogen and biochar amendment on soil methane concentration
profiles and diffusion in a rice-wheat annual rotation system,
Scientific Reports, 6, 38688.

Zou, J., Huang, Y., Jiang, J., Zheng, X. and Sass, R. L. (2005), A
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Ok, Y.S. (2025), Engineered biochar effects on methane emissions
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Effects of Irrigation Amount on Water Dynamics in Goconut Coir Substrate

FEMRGTER T FIORSGHL!
EVLIPN

- R 2 - R -
S - 2 ) KRBT + S Bt HAL AT B ST

AR !

E 5 (Abstract) :
ABFFETIE, AR DY o0 T BB O RFEE /KR Z 9 s THIE L, Kootk X
R L2 7l L 7o, € ORER, TRIZEFRHEEKRNE RESN, BKEPZ VR TR

JRFTHI 72 & K RO BN T

ROONTZ, TNHORENS, V0T EHNOKSEREIZIE, Koy

D FHFBECHEK S, HEARENES D 2 LIVRR ST,
F—U— R YU T, Koo, RIEER

Keywords: Coco coir substrate, Water distribution, Drip irrigation

1L FLEHIS

IR ORI IRRE 2482 & &%, fE~
DK HEAG T L OB R R K ER AT 5 b
THETH D, THEORIKIESLK G BEFEL,
IR DK IRREE AT 2 EERERNTH
%, WA, BRI 2R E LT, Rk
P & PR M2 DR oY o 1 7 BE ORI ] 23
JER-TWD, LovL, Yo H T NEHIZE
T DK% DK Gy AR AIZ DV T,
FRAEFNIZ LA B STV, £ 2 TR
IR UL, ¥ o 0 T REHINE DK G354 6 LY
REMRGEBICPE D AR B DAL ERIE L, BEHIN
DKRFEEEZFA LT L 2 HE Lz,

2. ik
FEBIIEFNRFEFHF v N AD AT R

WTIT> 7=, H#lE 34.0cm, &S 13.0cm, BT
X15.0em D7 Z o2 —2fHL, Wil
WM E 3 kg RE LT, 77X —HNOE;
Wz 2% L, —HlZkrh—2&kE L, B
HER D 3.25 cm #imA A FE, 6.50 cm HiS
ZHE, 975 em MR Z TE & L, A& 4.25
em MR T 3 AT 0, GEF 9 AKOHEKGE
P — (EC-5, Meter Group Inc, WA, USA) % iR &
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L7z (K1), K, TR X 28 N DKy
AR DEALE DT, 1 HOFEKED, 0.55
L, 0.27L, 0.05L ® 3 & CTENZEH 3 B HH
E LT, WIEROEEZ R —T 578, JIER
HiZ 1 [E&H7=Y 027 L OFEKE 1 H 5 [E{T-
Too BEKITSTHEE 2 NV » R—ICEE LT A
A 7 TREE L THIERR BT o7z, A8

3.25cm

Kb

4.25cm
X 1:EBROETF BV —0RER (BANE
U —DALIE)



J XM ISR L CHREIZ/AR D X 912 7.0 cm
MR TR A KA LT, 77— 3T —4 =
77— (CR1000X, Campbell Scientific Inc., UT,
USA) ZHIWWT 5 R CTHIEFR L OGEE L
Too WEAIX 8 BE, 10 B, 12 W, 14 B, 16 B0
5 ET o7,

EC-5 B —3EEMV (mV) 271745
7=, KFEEKEO (m’m?) % 0.08~0.71 D 9
BePEICRR U7 O A D TR IE &
1To72 BONERIERIZLLTCTH S,

6 =(—4x10"7)V?+0.002V — 0.6291 (1)
. HER
X 2 \ZAHEKBED 9 HAIZEIT D 0 Of%ES
BAL % 79, R RO E IR, Mt 0 TH D,
R TIE3 MR & D 0.36~0.37m’ m?> THER L
=—7%, FEIX024~026m*m?>, TFJ/EIX0.45
~0.64m’m3 L7220, REDRKEWIEE 0535
K Tpote, KRN EREKLZHET S &,
0.05 L BRI LTz, £z, 12 FEOFEEK
(S3PYUN §ew = Y N (A d= ot oo W o =L e
KE055L 28 027L DB LZ 45THY, 0.05

LIZ027L O3 CTh o7, FREDEGKRIZK
XRFEI o T2, 055 L TIE FEAMD 6
23 0.45~0.55m’ m3 &< 7R o7,

4 EE
BRERSGMIZRBANTC, TEO 008 kbEL,
WNTHE, FREOIEE 72 - 7=, s T
BE R 8 — _mﬂhmém5®11&<
SSTRALE Z P & U CRPFTIINC KRy A &
Do T DR, KA ITHEARH S &K 5 1) K
Vb IEE T AIE < BEIT S (Skaggs ©,2004)
728, TR 0 PMOBIZHETRELRD,
FREO oINS hoTztEZLND, FEIX
AKET5 1) & TR BT A~ OB ERE LD F U728
B EICIDENIEAVERE LR
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£z, TRBIZBWTHURREO 0 12IX5 > 8
Wbz, TETIE, EEBXUPEN6T
T~BE LIkt snDs 75, 77 42—
JEER D DPK B RIHICAE T D, TDT2D, HE
KA & @{i%%@%i%im@ﬁﬁ#ﬁ%@Ki@*
PEIZ XD, HUERHI O 0 121X 5> & 34 Ul wlEE
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——9.75-Rigft
9.75-Center
9.75-Left

BB
T. H. Skaggs, T. J. Trout, J. Simunek, and P. J. Shouse (2004):

Comparison of HYDRUS-2D Simulations of Drip Irrigation
with Experimental Observation.



Interannual Soil Moisture Dynamics and Atmospheric Conditions

in a Gitrus Orchard under Shielding Mulch Cultivation

Laymar Pudao UMHAO! - Masaru SAKAI!

1Mie University

%5 (Abstract) :

Field observed data in a citrus orchard were compared between 2025 and 2026. In 2026, the S.Mulch plot

soil water pressure head at 25 cm was below —1,000 cm for 80 % of the time, compared with 40 % in 2025,

and the resulting canopy warming (+1.5 °C vs +0.5 °C) was not due to atmospheric demand, since reference

evapotranspiration was lower.

F—7J—F:

FHOKSEAY, =T 4 s VT HREE, H LV EH

Key words: soil moisture dynamics, shielding mulch cultivation, citrus orchard

1. Introduction

Shielding mulch (S.Mulch) cultivation improves
citrus fruit sugar content through controlled root-
zone drying that induces tree water stress. In 2025,
canopy temperatures of S.Mulch and surface mulch
+ drip (SMD) differed slightly, which simulation
attributed to compensatory root water uptake
(RWU) in the deeper root zone. If the root zone dried
more in 2026, this compensation may differ. This
study compares S.Mulch drying periods in 2026
with 2025, using canopy temperature 7, relative to
SMD as tree response and reference
evapotranspiration (E7,) to separate soil water
supply from atmospheric demand, providing soil
water conditions for the second-year RWU
simulation.

2. Methods

A gravelly soil citrus orchard in Mihama Town,
Mie prefecture, has S.Mulch and conventional
surface mulch + drip (SMD) plots. Soil water
content 4 (10, 25, 45 cm), soil pressure head 4 (10,
25 cm), T., and meteorological variables were
measured. Surface mulch was applied on June 24,

2025 and June 30, 2026 and kept until harvest on
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September 16, 2025 and September 14, 2026.

Drying periods were June 24 — July 22, 2025 and
June 30 — July 19, August 4 — 9 and August 12 — 23

for 2026. Soil water deficit was judged by 2 <—1,000

cm. AT was S.Mulch minus SMD 7, (10:00 — 15:00),
and ET, followed FAO-56 Penman-Monteith.

3. Results and Discussion

3.1 Interannual Soil Moisture Dynamics

Field observed @ and / are shown in Fig. 1. From
mulching to harvest, mean 6 was lower in 2026 than
in 2025 at all depths (0.151 — 0.175 against 0.182 —
0.203 m* m3; Table 1; Fig. 1a). Likewise, & was
below —1,000 cm for 85 % of the time in 2026
against 75 % in 2025 at 10 cm, and 80 % against
40 % at 25 cm (Fig. 1b). The driest day of the drying
periods was also drier in 2026 (—17,651 and —9,883
cm at 10 and 25 cm; 08/22) than in 2025 (—13,613
and —3,855 cm; 07/20; Fig. 1b), indicating stronger
soil water stress.
3.2 Interannual Atmospheric Demand

From mulching to harvest, the atmosphere was
less water demanding in 2026: daily £7, was mostly
lower (Fig. 2a), as were cumulative precipitation,

ET,, solar radiation and mean VPD (Table 1).



Despite this, AT. averaged +1.48 °C in 2026 against ~ Table 1. Mean soil water, atmospheric variables,
+0.47 °C in 2025 (Table 1) and was positive on all and AT, from mulching to harvest.

Variables 2025 2026
77 days of 2026 (up to +3.42 °C) against 78 % of 85 0 at 10 cm (m® m ) 0.182 0.173
days in 2025 (up to +1.7 °C; Fig. 2b, suggesting that 6 at 25 cm (m® m3) 0.203 0.175
soil water limitation, not atmospheric demand, 0 at45 cm (m* m™) 0.190 0.151
) h at 10 cm (cm) =7,402 -10,642
caused the stronger canopy warming. h at 25 cm (cm) 239207 -4.835
Cum. solar rad. (MJ m™) 1,690 1,321
VPD (kPa) 0.89 0.47
Cum. ET, (mm) 376 294
Cum. precipitation (mm) 664 527
AT. (°C) +0.47 +1.48
10 cm (2025) 25 cm (2025) 45 cm (2025)
0.5 —— 10 cm (2026) —25 cm (2026) ——45 cm (2026)
— daily irrigation~ (2025) _
O B C) . . . >
ME Tl intermittent irrigation~ (2026) _
E 03}
S
0.2 F
0.1
102
— 103 L
§ (b) k
< 10* |
2026 2025 2026 2026
105 --------- Lo s s 000 Las s Lo s a0 33 Lo s Las s s 030 Lo s a0 Lo s a0 a0 Liag
0 10 20 30 40 50 60 70 80

Days since surface mulching

Fig. 1. Soil water content, 6, (a) with irrigation and pressure head, / (b). Arrows: irrigation; triangles: driest
day of each drying period.

10 vy = T rTF-T—r ] 0
L (A 4
@) 2025 —2026 1

0 10 20 30 40 50 60 70 80
Days since surface mulching

Fig. 2. Daily ET, with hourly precipitation (a) and AT (b).
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Changes in redox potential and soil methane concentration in response to water
level fluctuations in a paddy field under alternate wetting and drying (AWD)

EAREE L - ST 2 - TEipiEF 8
VHORUR LRFERT « 2 FOUR T RFP KPR T - 3 FAUR LRFRFBER AR
E 5 (Abstract) :
WrERE (AWD) (2 X 2/KH HEOR(LIECRIE & CHERROZ LA G T 5729, 18 Eh O
HGEELH & RER - CHAREORIE 21T o 72, KAAKR TS Eh OIREITITREZENRBD D
iz, F£72, AWD X TIXHRFEZK KIZHA T CHREAME S, FREE T & RITRREL
T A AR LT,
¥—U—F: AWD, XX HRA, BRETEN, KH
Key words: AWD, CH4 gas, redox potential, paddy field

1. IFL&HIC HEE (AWD) X & IR (CF) K& §% T 72,
2024 FEDOHAD CHaHEFHED 9 5, FifE AWD X ClE, #aKOEIEE FRZK 5 A EH
2D DOPEHAY 42.0% & Fe b 2 < (IREZNR AT A TRV IR L, HEEORERRIUIIE U TIESKE
AR NIAT A, 2026), EOHIEAER B X7 A (WATARAS, 748 %) ThiKEfa
Lo TN D, MWEREZ i L7, & KIEEORBEZRE L=, 72721, BEE% L
RREZKIZ HE N CHadR A 42~45 %HIB T HEEATRICIT 2 TR Lo BRI 2 3%
D2 ENHEINTWD (Yagi et al., 1996), 7, G FRIZA Z7 e H YT, 6 1 BIZK
$72, CHs AROBRIRIZXIST 5 Ol fE L7,
LN (Eh) & L T-150~-160 mV 235 +H A A IHE T 5, 10, 20 cm (ZHEFE L7-
SN THY (Wanget al,, 1993), KEBIIME LT AREEHJFAALC 1 [EHEREL, CHa
9 Eh OZ®)Y CHBELZHFET 2 L CHE  RELZTAIZa~ 777 (6890N, Agilent
Th D, B LU GC-2010, HHEEERT) CTHr L7z,
L2~ L, R (AWD, Alternate Wetting it BN T 5, 10, 20, 30 cm (2
and Drying) (Zff 5 KNAEBNCKRIT 2 HHEd  HIEE L7 AeEMm & 2 REME O B2 2 1
DIALEITCREOIGEL T CHREOKRH &L 7 — 4% rJ— (CR-3000, Campbell
BACIZOWTIE, FIZiZB 6T > TR Scientific) (ZFE&k L, HURZHW7=HiERXD
VN, F ZCARZETIE, AWD £ F ok EIC 5 10 43 Eh (SR U7-, HORIZHE T
B D KAEB NN Z 550, @R MEE 5, 10, 20 ecm ([ZHEFR L= BEAKS 2T
THIE L7+ Eh OKMEBN T 5 (TEROS 12, METER Group) T 10 yB & I
&, T CHREOE{LZHOMNCTHZ . FHlIL, ¥ —# v — (ZL6, METER Group)
ZHME LT, \ZFEEk L7=, AKOZIE AWD K DA — hF v
2. 5% YR=D DY 1 I BOKNFE DO EE
ARERIX 2026 FF6 H 1 BB 9 A 22 HIZAy & 10 o[MECridk L, ARAZICHR Lz,
JTTHRELRPRFHMNEZ +— FI= 3 #HER
— 7 AARHTKHE (dbiE 35.67° , R 6 H TR 58H LR E CoKRRAERRIBIC
139.47° ) THEfi L7z, KEBGMEE LCHWr B85 AWD XOKALE L OEWER] 13 Eh ©
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AWD X35 L ONCF KOEE R+ CH4 R JE
DR A K 2 127”79, CF X TIE 7 H LARE,
WTNORETHE CHIREZ/R LT2DIZ
%L, AWD X CIIRHRE THER + 2 Hm 2358
Do, FRHZAWD KO 5em ETIZ 7 H k
D CHARENRREETL, 10 cm R T
H 7T HPIICITRRE L 72 o7-, —F, 20cm
RTIE 7 AR RIS E DS B9
D7 E, BELIRRLEBETR LT,

T Eh ¥, 5 em ZETIEEHBT2 0 mV LA
ETHER L= 2 & h, g CHIRAIER LAY 72
B DHEFE S QW RTBEME DN B 5, — 7, 10,
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20 cm ETIEK-150 mV FTIK T L7Z Eh 8
Fa AT IR — B B R 2  BLRl S T,
ZAUE, AWD (2 K D KAAR T A HEE ORR LR
TCIRREZ —RERIC 2 L &, CHAERIZHE L 7=
EICERBE DR & 15 T Al REE 2 RE T 5,
7272 L, #A/KIEIERED 20 em £ CTO Eh O KiE
72 BRI OWTI, EE O OB A I
L7eBFEEORER R EORELEZZ O
LI, HEICHET DUBEND D,

T CHRE X, CF K CTIXW T OBRE T
& MBI 2 78 L, K I © BT 2R B
BOMFFNB G LIC RN E 2 b, — 7,
AWD X ClE CF RIZH A TIRBRE THEB L,
FRCEBIEERMICREME T Lz, 202 &
25, AWD IZPE D TR L > T
EICIRIEDNEREFN S U CHL AR 2N S vtz a]
RN D D, 7272 L, CHUREIZIXARZ T T
72 BEIRCTHAR B BEE LT\ D72, Akl
PSOT a2 %E L TWDAREERS 5,
5. 80YIC

KRB RO AWD TIE, AAAE T ICxd
%+ Eh OJSEICHREZNBO BN, +h
CHLREIX CF KL VIR HER LT, 4%,
THEOBMBETIRE L CH,OERL - (L -
FRFEDOBMRZETT 2 M ER D D,

HIEZ ST 2N TR GE R OB, B35
PRIZ DRI T2 72N T2 R D AR MR, Hedi
Tk B O ZETERRICIR  BEHTH L P Ed7, K
WF721% JST SICORP e-ASIA 7 v 75 L
(JPMJSC23E3) 35 L1 JSPS RBlaff#y - Hux
F9E (B) (26K01840) DBpkz=1t £ L7,
81 A Sk
RERIT AL R R U AT 4 2 (2026) @ HAREIRER
BH A A Ny R YRR 2026 4. [ENFJE BRI AR
BABERZE T
Wang et al. (1993) Soil Sci. Soc. Am. J., 57(2): 382-385.
Yagi et al. (1996) Global Biogeochem. Cycles, 10(2):

255-2617.
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Design considerations of a thermo-TDR sensor
for estimating bulk thermal properties in heterogeneous soils

PriE PR

N EHR T s TE T

Ll B R TR

25 (Abstract)
AMFFETIL, AE ROV 7 BRI OHEERE R a2 BRI KA —F TDR k% ~0
2 SR E R E O DU TEAFEAAT CREM L 72, 2 51bIiZ &> T 1 [BIOHIE Tl & DAL BIFR
ETR D OIRERE S HEUSE A G TE, BER ORISR L OMAREEE & OHEE

BEIIXBEE R E VDA U,

—7, TNOOHEMEEZ LT LI LT, L7 BURREO BEIZT

DL T EPMER S NI, Flo, B r— A TIE 3 RULETHEREBIC L 2 RERETALNT,
3IREIL b ROTMMNANTH 5 rlfetEd s ST,
¥F—U—F: % —%TDR bW, (KEEER, PMLESR, fHHE

Key words: thermo-TDR sensor, volumetric heat capacity, thermal conductivity, heterogeneous soils

1. [FLHIC

I, U E— by 7 kD R ED
JEISHEE M ED b TW D, T OHEERE %21
AES D EEHAEDO—> & LT —=F TDR &
YHBRHWSNS. EROE TN THIE
HPFADNR OGN D720, Wl &2 Gt RNEH 118
TSV T B EZ EREICHEE CE 2. 20
RIBEICKT L, #iA (2025) (39 —=F TDR &
O RBAIZ K0 LB ORI E D )75 /8
VBRI IO 2 B LT, — T,
{2 OWPEEITEENL B ICEELZT, 1IE6 0%
NELT. 22C, uy FNICEEOIEERE
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Lo TRUED BRIE, RE LD V7
BVERRME OHEE 12 2 R EE I E 2 B Ay, il
FEAT I 2 0 HEE RS EE 1A) 128 AT RE 2> D e 16 72 Vi
EREROEERFTLHZ2LTHS.

2. EEBAE
sy RV LR FlexPDE % FVN - 3 Ik
TCEMREFRAT NG, 2R RIE BT 5]
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R ORI LOEE A et L. 70
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FNENL 2, SETOT X NITERE LT
— A THRET ZAT o 7o, T OB L LT, B
RS RT3 0.54Wm 'K, 524 Wm 'K,

KRNI T 227 MIm3 K, #1.93 M)
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Effects of two types of biochar on greenhouse gas dynamics in paddy soil
HEEAENEA 2 RAREAR 2 515D °- =

VHORUR TRFPETER R TR PR FABERTE * IR KT R TR B R 5l

ZE 5 (Abstract)
AMFFETIL, HIRHEKE BT OKHIZB T, fibh/ A2k (RSB) 38 XU/ S A (RHB) % fifi
AL, i AR B LM N AT T 7 2~ B8 % Holis U T-, YEE 30 cm D +H1 CH, 221,
XIRXT 7 H TR LIZDITKL, Wi S A R K CIHR<HER L, —77, CO IR RSB
X G, *HRX TR ME R\ 2R LT, IR ENAHO CHy BE O COL 7 Ty 7 AL, Wb A4
ERJ A X Cxt R X A BlEl o7z, PAEXY, NAFRIERHICED LR AR EOIK T A, 3 L iRk
OO LRI AT OIHNZ DR BIRNZED RIS T,

F—U—R: (AR, KH , BEHRTA

Key words: Biochar , Rice paddy, Greenhouse gases

LIFUHIC 50 cm LU, 3 K OEILIE TR 9 KEZHLEL
R OIEE RS AP &L, W EREmAKEE  7o, KRRIE 2026 45 6 H 1 HIZBML-, /A4
ZhY, BRI RNPROLINL TS (IPCC, RIZRSBXT6H 4 H, RHBXT6 A 18 HIZ
2022), HARDEIESBICBITDAZPEHED  BFILE, Brih—, BLOF v " —0i%iE %,
26, KHEHEKOAZ A PEHIT 43.8%% HHD 6 A 5 BIVRIEERALI, 72721, RHB XO
(NIES, 2025) , Fyo—HIET 6 H 23 BnBERMGLT-, B
NAFRIT, TEAORFBIFECHEILRE WL 2026 426 H 5 HxH 9 A 22 AHETEL
DEFEIZTFGTHZERMOLAL TV (IPCC, 7=,
2014), —J5, IREHREAAOPEHICKIFTEE  QUEE
I, SAFIROFEIESC L5 B S IC Lo TR WF AT A7 F 27 A (CHa, CO2) 1% H BIBAEA
BRHLENDD, EDWEERNIRONTND, A 7a—ARF Y /N—{EIZEVRIEL, 1 BHIZE
MR TIE, fabbB IO AakH kD NS A A K% DT Ty 7 AINHALERRI O HAESEZE R H LT,
AKEIZHEAL, T ARELMERATAT Ty LT APRE (CHy, CO2) 1L, RS 5, 10, 20,

JADRRRE A Z T 22 LA BRIET 5, 30 cm (TR E LI AEREE 2D, il 40 H O
2.5k 9:00~11:00 123>V 10 mL FEERL, /A7 /b
()R % ICE AR, HAZa~ 57 (GC-2010 Plus, B
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IPCC (2014): AR5 WGIII Report: Mitigation of Climate
Change, Cambridge University Press.

IPCC (2022): AR6 WGIII Report: Mitigation of Climate
Change, Cambridge University Press.

NIES (2025): National Greenhouse Gas Inventory Report of
Japan, NIES.
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Effects of different cover crops on soil erosion control in andosols
H TR - i 2 - VR s 1 2

PR R TR R R ZE e

U TR KRB

E & (Abstract)
RN THEAEMNKE LT, 2O NN—Tay T (AF - vV —I—)LR) BENEIVEH
ICHAL, NLREREEE AW HEREERE T 7, W=7 ny FHRENLH 456 B,
65 A4, 100 A2, 4 69.4 mm/h T 60 0D AN THRFEREI T2, v~V —T—)L FXKTIX
R A E U CHER I ES D2, REMEBIZLEALERD N7z, —F, AFKT
I, RIS X o CIHIX 2 ER12 38 H 3 K ORIt H 23 sl S 47z,

F—U—F: HERRE, =2y, NLTRENER

Key words: Soil erosion, Cover crops, Rainfall simulation

1. IFL&HIC

IR, [UREBNC & 672 5 P ZENOBEIIZ
XU, M EHE TR C O ENBEEL L
TW5 (RHHERE, 2020), HEEAIEIE LD
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Evaluation of Organic Matter Decomposition and Redox Status in Paddy Soil Under
Alternate Wetting and Drying (AWD) Using a Reactive Transport Model
SRR 1 - HIR/NR 2 - FRARIARE 1 - Bk 8
VRO R LR R » 2B IR RFPRFBRE S B es - 38 ZH R

H B (Abstract) :
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Key words: Reactive transport model, Alternate wetting and drying (AWD)
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Formation of horizontal distribution of ion concentrations in paddy fields
due to irrigation
A HRARR L - PEEFNGA L - T HE AR
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E B (Abstract) :
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Relationship between Infiltration Rates and Water Content Rises of Andosol
FRIRACHR ' - Y B!
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Key words: Aggregates, Andosol, Water movement, Infiltration experiment, water content rises
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Deep Learning—Based Detection of High Hydraulic Conductivity Zones in
Embankments Using Pressure Head Distributions
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M7 4V F AT, BN OREIRES 1% 2=20 cm, Y¥£2.5 cm & L, EHAR, FIOE
3 2 - ORMBRIALPARE SN TWD, —F, B, 007RdhfR, 007 SFo 4 BIRE %
JESE 72 0TI BIFL OB @ BT 2 < 22 as, 75 r—R, #0300 4 —AFRE LT, fENTHRT
T A VE L E FRRICRNBIFL AR E T AUE, B FF (120 h) o 25 B OE JKEE & BUS L
TN 7> & EE AR NES O IR IR I 2 HO42 7T RE & 72 72,
Do S HIT, BHEOBIMFLTH G DKM H S
BB HITERT 2 BT 2 B2 TEh ’
X, BRI ORIEHRE O S EAIC SR D D,
AMFZETIE, HYDRUS-3D 12 X 2 B AT i
MOFET— 2y NEMEL, U-Net) X—
ADEEFEET IVA~ANTT L TKRARED Z R
T2 HEERG Lz, S DI, RSN O
BUBERER 72 O i CRFEER A 1T\, BfEfEHr <

X1 HEBR7-ouosE, BHSEE R K
ONEK 2B 734 7 ORdE

$B U T LA ERT— 7~ LT, D WREFEMT — 5 & UNet
2 5k 25 MR 00 E KR & BRI C IR AL L
(1) BCUERRATE 7 L85 K O 2 5l THEL, BRGEE (=-200~200 cn, y=125

BT % %% L L HYDRUS-3D £ 500 om) TTHHR LT 266X 256 O — YL/
S, BRPIZBIIFLICFY 32 25 & (5l
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FLAT SRR D

EER LT, S HIT, & y T2V T x FAE
Bz L5l &, A(y,x) = H*(y,x) — H*(y)
R RAEE LTA L, #EhTr—213,
Kbz 1, TRUSNOERAELEZ 0 & Lz fE
v A7 & LT,

300 &7 — A% HE T — X 210, FRAET — & 45,
TANT =& 4B IIHEI LT, FEHT—F DK
X FNIEARER L, NJ)& BT — % % iR
T 5 & T 420 r— A IRIE LTz, U-Net ~X—
AD 1 F ¥ XNV AHITET VA AT 200 =
Ry VB LT, T A NT — 2 BILOERT —
HANZ DN TIRAB B EITOHEE J5 L OGN 217
-7,

(3) FEHBGEABRT- DM TOHEK TR

JEAFAEN OIS 1.9 m ORER7Z O % %F
LUK ERRZAT > 72, BUHAFLITEAEART & [F]
U256 RECEE L, ANICEES ecm DAY v
NMEE SRS T HHE LKL 2 LT, #l
HIFLARAL D D EESEYT & R CFIRTT — & D
AT 21TV, FEEHRET V~AT) LT,
3. &R
(1) TA T —%~Oii

T AT —HZIZxT 5 ToU OkAH & L TH
S 7z THISEE & BEfE O ER Y 2R T
FEAE) 130.331 ThH o7z, THIFEED 9 Bk
DRIk A KRB IR S & LA E T
Liz& 2 A, BfiE oI y #fIcR T 5 x 7
[N O YR RAZEIE 3. 27 em TH - 7=, 8
WOTERR—BUTIIE LMo T b DD, KA
H ok X ZORITmALE &R 2 HEE
T& 7,

(2) HBr- s — %

RER T O 7 — 2T, FRNTE SR
sErEnzboo (K2), FRISERD 5 bk
D EfE R L, FEEK 22 B O R T ISER
INTe, Bl & 0L y #PHIZIIT 5 x Hmfr
B O HERFAFEIT 11,29 cm TH o T2,

4. EE
BUEFENT TIIAR S OALE % Fi A R A4FIZ

2535
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FRBR T2 Ot 7 — & ~ D i Bl
RAT=Z LD, RFTHZR m i K PEE T3 KEE

X 2

AT 2 52 k% U-Net 258 T& 2% Ak
PERR S Tz, — 77, BBR7- O CIEE TSy
DALE TSR 2 BB T2 6 DD,
2RV FEEITR <, KA B OFH S A4
T olc, FEBRT — X \IXBEfENT T4 R
AV TU NV VEEIWT J5 18] O KIS 72 K SE A, A4
BFO RV ENE, SRR ES D5 £ 5 ATREMEDS
Do ABRITKNLSAE, ST ARNEE T DF KM
DORYL, BHFREE LB SEFET -4 %
WL, BUERENT 2> D FBRA~ O AYEZ R D 5
WENRD D,
5. 8HYIC

HYDRUS-3D CfERK L7z 300 &7 — A & fW,
25 B S F X ORTLEL 21T - 72 /KB
A% U-Net ~AN L TKRALEZRNT DT
LA HEE LT, SRR RS 7= i~ 3 Tl
PR K T 6 2 35T BT HE 2 T2 A8, etk & s
NEISREN K - T2, 211, ERITAHA LR
IKEE 30 O FFE 2 BUE AT I SO U, il
EFEMOERZIHT 52 & T, FEHET LD
FEW T — 2~ FrEm A BT

Ronneberger, O., Fischer, P., & Brox, T. U-Net: Convolutional
Networks for Biomedical Image Segmentation. In Medical
Image Computing and Computer-Assisted Intervention —

MICCAL 2015.



KIEDEBRMBIZHEIBEAZ VDRREERMA L LIEF A2 VREEDEL
Changes in carbon stable isotope ratios of emitted methane and soil methane
concentrations during rice growth
HNEET - Pl T2
VBOR R TRPRFGREA - 2 HUR TR ERFA G 5E b

Z B (Abstract) :
RIFFEClE, FERFHOKEME T OKEICE T, KAEDAEFBRSICH: S it CHy @ JRFEZLE FILL
R (6 *CHy) & 1 CHy i 02 L% T 72, RIEIC X 2 50 % JI] 3~ 2 H 1Y CoK i i #% 16
MeiiE L, HEHREXEHERL 2, 2 OfR, BhEk 94 Ho 6 "CHy i [X[E] THEZAZ D
bilz, £7z, L CHOREIZAEBVIH 2RI T C LA T 2HRmZ R L7z UEXD,
KA DEB RS ICH: - T CHy DR E D ZAL S 5 ATREME DS /R S e,
F—U =V REBRLRERNA, KH, Az2vHA
Key words: Stable carbon isotope, Paddy field, CHygases

1LIEFLE®HIC 2. Ak

KA HARD FE BRI 2 —77, K FEER T R TR S A ER i 7 4 —
HIZIRENREAT A TH S5 CHy O FEAPEHF = A F I A Vv RBEMRR Y X =7 4 =1 F
D—D2ThH 5, HRDEFENIFICE T % CHy 12—V 7 LARET(AL#E35.67, BA%139.47) @
M ED 43.8% % /KHA O TE Y (EVEEE  KHETIT>7%2, KigdfE (4 2eh )] % 30
WFTAT, 2025), CHyld CO, &l L <, HiEK  cm [HIFRE, 1 #E 3 AT 2026 4F 6 A 1 HICF4HH,
HIE(LIREDS 28 f5TH 5 720 (IPCC, 2021), 10 A 3 HICIUEE L 72, /KEFIZHE LK E L

KHICE T 5 CHPHHIIHI A EHECTH 5, 720
K 2> & @ CHa JCHIFERS I 13, JREY, S, ARG I X 5 CHy DERFERIEF AR D

WaVIAERRE D 30903 H 5, ILEUC X 2 i D 3F BWERET 5728, Komiyaetal. (2020) %
513/h& { (Kajiura & Tokida., 2024), ¥k Z=Fic, SUdic X 5 CHy it 2406l 2 HIY
RHOBHNIIRRDRK 9 % v 2 LiE C/KHENC ISR % 8%iE L 72X (via plant [X)
& LT\ % (Holzapfel-Pschorn et al., 1986), — L IEHEX (control [X) Tz, FXD 5
77, EE®RIIC A X B 43~70% FREL L 7= CHL D 6 BCHu X, FINAR LT
O WMED H Y (Kajiura & Tokida., #(G2201-1, Picarro) THIEL 7=,

2024), MHREEOFGIIEBREEICX > TR HERE7 7y 7RI 70 —XFF v v/oN—
mEAREER BB, Lo, 29 LIRS ECHEL, 1RHC L DfEZRH L 7z, L
D2t & L CHy 2R i CHy ORI AR CHLREEIE 1 ], FXEogE 5, 10, 20,
e DRRIEFRICHL 2 IC o TR, %2 30em TRIL 24 2%, HRZu~b 7T 7
T CAWIFE T, WK T oKHICEs » (GC-2010, E5HEHAEAT, BID) THHT L 72,

T, KEGDOAEBEFSICHE S i CHy DRFZE

FERGAL (6 °CHy) & trh CHyBEE 02 3. EREEER

FHO T EREHNE LT, it CHy @ 6 *CH, O L Z X 1 123
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9, via plant XD § "*CHy (2 —80.6~ — 63.6%o,
control X CTlZ —75.0~—63.8% CH b,
Komiya et al. (2020) 23% & L 7z fEPA#EHH O
filil(—60~—55%0) X VIKWHAIZRL 72,
fifz 94 HicizmXEcHEE RO b
(p<0.05), ZDOZLrb, BEEMHICX->TR
AR T W22 EBbr b, £72, &
itz 64 H DFEIE & A WILAATIE, HilX D § *CH,
DFFRE TH o 7223, AR ICEDRD b iz,
T DEWITIE, ABEREICHS CH, UHIR S
DG OEALHEIG L 7= IRt 3B %,

62
64
a o B
" B ._
s 2 - =]
§E »
§ -74
o -76
-78
-80 B comrol [ via plaess
-82
38 52 58 64 -3 94
BEroOER @

M1 & CHy® 8 PCH,DRRREEAL
R 1~58 3 s his, FNORITHIYE
T, WFIRE 1 - 5 3 WO oMy
HLEFA D 1.5 fFLNICH 5 B/IME - B %

N S

+ i CHy B offdsH 2K 2 iwnd, -
H CH, IR FE 13544 53 H i A fiE 30.72% %
mL, ZOfttoHER R TIE 15% KM TH -
72(X2), EBVIHES & R 20 TRED E
R aEms RO N5, Bibtk 67 HLETT
T CHy ¥R & il 6 CH, & o[ ic B
BARIIRD b o 7,

0

= s SCIT

» * 10cm
F = et 20CM
B —a—3cm - /'\

N\

Mo N
x
C 10

5

o

s

0 10 » » a0 50 00 7

Bah S0 BH|d)

X2 +H CHFRBE
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IS5 —N— 3t EREEE T

4L BDYIS

AFZETIE, KAFOEF BRIt > TR
CH; @ § PCHy ZEE) L, L CHy IR D I
R - RN LT 5 2 LR S Nz 5
%I, MKW CH #2795y 2 2L g%
fEbT L, RINAR OZEB2R & CH, i@
D WTHETT %,

BT

R 38 E RIGLAR ELEHRI 2 3 4 7 v D i S A
EITTH I 12720 T HIBRY: O SR IE B
%, THARILER, HIEIC T T2 72 7
REDER, FGEHIC SRR WK
DAMFEBEZ, BT E DIRIFETRERICEE <
B L £ 3, A% JST SICORP e-
ASIA program (JPMJSC23E3) * X O JSPS %}
W - e (B) (26K01840) DBk % 3%
FE L%, ZTIKELTHEZRLET,

S SRS
FEZEREWZET HBERIREEW e 2 v & —

(2025) HAENRZEZWET ZAA v _ v b ) #HE
==

IPCC (2021) Climate Change 2021 The
Physical Science Basis.

Holzapfel-Pschorn, A., R. Conrad, W. Seiler
(1986) Plant and Soil. Vol. 92, pp. 223-233.
Kajiura, M., Tokida, T. (2024) Journal of
Environmental Quality. Vol. 53, pp. 265-273.
Komiya, S., Yazaki, F. Kondo, K. Katano, J. V.
Lavric, T. I. McTaggart, T. Pakoktom, M.
Siangliw, T. Toojinda, K. Noborio (2020)
Journal of

Geophysical Research:

Biogeosciences. Vol.125, Issue9.



RPEAITEEEATO O VEERI T O EEHRF L TEVEFHOEEN
FH— I RIFTHE
Within-field variations in soil physical properties and soil organic carbon in

an allophanic Andosol as affected by long—-term soil management practices
fEMEMIAT: 1
VR REAE R SEBRERAF ST Y

Z 5 (Abstract)

FHoErTRE I EM AR PE 2 BHE LT- IR AR EICHE R B EE > TV 5, AIFETIE, 1981 £ X
D fkE L T DR A - BTSSR W T, B ERE & IR B R DO MR L) O
BB IO HEYHEMEOBEER OFHMEZ BN E Lz, REEH CREHE+AEEH) XN TiEth
BRFEDITODEDKRE NoTe, —77, RELHE, KOFE & SRS KEREUTHLIR XN TR E
7RZEMEE AR L, £ OER L LT HRRFEEEEBROEITICN D BB OREN R I LT,

F—U— N ReFH, BX7+, H@EyEE, RHER, tRERIRE

Key words: Conservation agriculture, Andosol, Soil physical properties, Soil organic carbon

1 IEFL&HIC

TR, TR EpENE & SRR AT IR O W 3L A
BLERERSMNEBRE~OFEANREE > T
%o FRIZ, HIERIEREALF X OREAEB OIS
VT, R i~ o R TR OfRE & Z i
9 HHEAEIRE OSGEICK L CTHIRE D E £ -
T3,

SN R BR AT SRR P T, 1981 4RI
Bgh L7c RWhE RS0 H 5 1, 2 2 Tl
Ta7 s VEERR LEGNICIETEEX L
RAFIHX O 2 BN T TR Y, fReE
PR TIIAHE - AT - AHRE: 2 AR
LB AEMB L C\W\5H, Wagai et al,
(2018)2 1%, T LB L C, SREFHICK
STHRERBEOKRIFITHEN ML L%
WEL WD, HEAERFITER Y LRI
SEENDIEREIM EFEAT D2 LT, (kL
G A AR L, FEE 72 —ERBREE 2 A5 5,
LRGSR IR EEHIC L > TH AT S
ZENTPREENDLD, i IREY e R B P
BAR 7 LlGN o R 6 & - Bk L OV
I - W BRFME D 22 R AR ) — RIS RT3 52288
BT D HRIIR BTV D,
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AWFFETIE (1) RENEABSGNICEIT 5 -
HEfRF L - TR, AR G0 - FEE S
B X O HEY IO M RE 5 > & Oz,
(i) TEEWPRREE O ZE WA — M O H B 2
KZFET 2= L 2B E Lz,
2. 75K

IR - RHE SO 2 SOMEX (ff
2 - 8T IO AR L 7, BT T
IR EE, LA iE s & Ok Al - R
R B3THO T\ D, —7F, RER TIEAH
R B, PEIEHERNAE H & MR R R T L UMb
FHKEM EEH LW ERZ{To T
%, 1994 LI, KT —KREO “EBIEHEZ
fifsE L TN D, kGRS AL B XA AR A3 72
W, EDT8, AP OfEhE 22.5 m % 557
BIL, SRUEE LTOLSEL s A LS
0-5cm B LN 10-15 cm 7 HEREL L 72 (&ALt
XNT5HA, n=20), FRERETRTIHER
#%“CThv, BRI ThH o7z (2024 410 HF
) MMAT, EITRKICEWT, INEMEERRO
JEEM D EATI L D IEE MBS S iz, 2D
7o, EATKNOEEEFTIZCTHRE 0-5 cm O
<L s A ELEE ORI LZE (n=5),



A< ELEHE (100 cm3) & VT, fafndk
KEREL (KAL) B8 X OB R (b FE
L3 X OMEME) 2 E Lz, 2 < Bl
JERZES J OV 2 mm il DR - R E (L
ARbers), HHEARYILTHEE (13C-NMR)
B L OAERAE SR d X OIFa B9 5y
POIEEA 2 V& (B r U Ui, = g
) ZRELE, £72, 2 mm iz @i Lz
TR A T 2 2 VERIRER CEIZE LT,

. HERLEER

TV VEATREI R ) & 13 HEEEE R T o
IR R TERE DBV S g o7z, (X1,
KR DI HSOZIC b HET HLEND
o) ZOTEERT LEMIRIEDORHERRTH D
FRI2Y “Pseudo-sand” & L C LIERRAEE D
FHZEILFHG LTV DAREMERE 2 b,

TR B RO BENIE S D X XA PR LB
KANTRKEL,50gkg! D 170 gkgt DL
Dk LTz, ETIRE J5 10 CTHIM e IR SR R
@@b\z’n&;of:o —5 T, BITRKIZRB W TE T
IR B R OEM BTN/ NS RS FMOEN
%%ﬁf%&ﬂotowCNMR®F%;D

TR FE RO TS W VAR =V R B 5y

Jé SN DI AFE D BTz JEPE A L

ISR LY, o vt U B Gk
Ef%i@?afﬁ) & HBRF B TR OB A
b7z, ZhuE, HEAEYEOHEIICEWY,

mn B I & 5 T TIEEGEY B O FIE DI AE KT
WD LIz Z ERERTH D EB X BT,

R S KOG KRBT BN TR &
RIELHOE R L (K 2A), REILE & TR
FEIITRNA OGRS NIz, £z, L
BEIR F RO INT 6-100 pm Y1 XD RFRED
WA 769 2 LR ST, IRAEE R
JE Tl KR EITE <, — T CTIEITROE
FEEFTCITA 3 A —F — RV Ml %Lk(m

2B), HEEAKGFHEDORR LY, EHICL-T
>300 pm YA XD~ Dﬁaﬁﬁﬁiﬁ#@i/} L=z
ETHAKEMET L Z LR ST, Iz
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T, fARGE KRS LS EORFR LY, [F—1
HEX A 7T IZI T, SBfndE KRB BRI IR
T AR EOBMENFIEL 9 5 2 &R
ST, ZhiIftho B L 4 1T BIT HBEED
WEgE 34 & LA Th o7,
4. 850YIc

[Fl— 3 - KESRIEFICRBW T, B R
HHEECEBIEMIC L - T, HEY ML
TR IR RO R E R ZERR AR — D L
Too BRI, MBRMEDN BIF7RBAR 7 HHETY, B

EWMOETIC L DEEIC L > THEMIED
FHIERBO LTz, —T7, T%#i”"ff%%ifié

FEDOHNINTAE S L EOE T & IEFITE
BAFNZ KRB LT
(TRRE DR B

W&o ThHeiE 72 D D>
HLEZBND,

. 1 JEEZ « 2 mm it DO JE HEFR O

B

8

Management
® Conventional
1e-03 ® Compacted
® Conservati ian

Bulk density (g cm™)

Depth
® 0-5cm
A 10-150m

16-05

75 10.0 125 08 or 08 0.
SOC (gkg ™) Bulk density (g em )

4 2 {ibbE & TR IR IS K OMK L E & fufn
R D BfR

BEE EBOMS - BEFAICE LT, WS A, R
IR S A, BB S A, NEHE TS A, ZRITDES A,
FRBE 0 S A, B S A, PRTFHRES < 1255 4 L B5E
DEFELY CHEVEEEELE, R F 2
LM EZTE L,

7=,
(23K14042 - 26K18161) (Z

BB R

1Nakamura, Y. (1988). Soil Tillage Res., 12(2), 177-186.

2Wagali, et al. (2018). Soil Systems, 2(2), 29.

3Nakano and Miyazaki (2005).S0il Tillage Res. 84 145-153

4Kool et al. (2019). Soil Tillage Res. 193, 95-100



OERtE > HIZ&B 1.5 GHz L TR DFEFE
Dielectric properties of clay below 1.5 GHz measured using an OER sensor
THE A 1 - AR 2 o BRI ER 2 B AR 2

VR B R R TR S R IR « 2B R

B 5 (Abstract) :

i s R B (OER) & > - (DIK-LO0D) 2 W T, 0D R 54U A hBLORY h A b
® 1.5 GHz LL FOBHFHFEAY M ZFHI L2, L0012 KD A~Z hici, 1.3GHz~ 1.5
GHz I[Z AR 283580 D= b o0, T ZBRIHIEEEF® OER & v 4(G300) D &+l B 2
M2 5 B HATICRB VT, VNA S 3ET 5 ¢ 0 B HUR R LU0t 2 I8& 2 2 6 b
ZEDNRENT,

F—U— R ERFER, L, BEEAE

Key words: Complex permittivity, Clay, Volumetric water content

1. [FL&HIC WAL REZ, XTIV Ry NI —2 T FF A (VNA)
THOK S OFHANCIX, FFEA LSRRI L0500 MHz LA T A} OER &2 (DIK-G300,
FEiVE (TDR) NS TE-, oAl AL  REEE T3) (L%, G300 SHEI )X D5HIIGE
RN THEADOXHER, GPR RGO —%— SR V2L,
LR RIS NL T, TR, ol 3. HREER
SHEOER)ZFI L7 J8 e g r 2 Xt D B 500 MHz Z 51| EBREL7Z G300 &5, L001
FHEISHBRAALLN TS D, REFFETIE, 1.5 IZ&Y 1.5 GHz DL T O g AT LAt
GHz DL N ORI 28 e B B RE A 524L I T& 7, LO01 IZRD ATV, 1.3 GHz ~
L7=#% OER B HZHWT, fHitE T 5t 1.5 GHz IZARBRIZR SO bbb DD, £
CHRBEALRO O FOEBRFEA WERITIE, G300 X° VNA IZEDBEEO GRS
IJMVEERHIIL, BFEEKEG) 1Tt T AT B VILERRIS, ®OZE RS O R 2o
NDIREE, GHANC T DR OF LS 7-(Fig.2, Fig.3), OER ZERH L= G300 L[FIkE,

REtLz, RUNFARD IR TRNFEE o H L m S A R

2. Fiik TR HHIC RN T, L AURELF OS5
JREL D F A ) F A b I LR b A MR K 29 em

EMZ, EORAHAELEX DD, 09312 P P

BB (R 2, 4 30BHA 7 2 VAR |G 7 c,

(7.0 em X 7.0 cm X 7.0 cm) BICEIEL, drovic

OER & #(DIK-L001, KiEFR{b T.36)(LLtk, /

LO01 W45 K TR L= (Fig 1), 24 APAVFAN A / IKLooL

VB a—HICB L, AV MVEFR Y 7 =T cm /

ZRIALCTERENTEIT50.01 ~ 1.5 GHzDHFH 7ch @/

FERO TR B L O IR (e")% 5 MHz

FRR CEHIIL 7= (Fig. 1), 2HILKE T 4%, %38t ; 7cm |

CEEFRMLUTI L, 0aRELE, —H O Fig.1 SBROBH
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SIS, BEEDM D Y& — w1,

TP EDE AT ML DFER BB BT,
L001 & VNA T, 0.3 GHz DL L8 skt L
LT, 0.01 ~ 0.3 GHz [ZB I DE Ao B
e DI T RHZETHY, T UL o JE R EE:
TIXFIEFRIR T HERS LT (Fig.2, Fig.3), — 7,
G300 TiZ, 0.01 GHz 25| EERO 0.5 GHz %
TR OHEINELHIZe AME T Ligti 7= (Fig.2,
Fig.3), 24U, [RIU OER HFDELHTHoT
b, WO T a— T RO EMRELE O #E
DAL= AIREME D DD, L001 D EAT ML
VNA OZFNEFELILIZZ 1, G300 OFHAI LR
Z#Z2 5 GHz #5128\ Th, VNA L[EkRIC 115
DFEREAAE CEHTEAREL TS,

L001 ZFIAT5Z&I12LD, VNA Lt fanan
FEBE D Gt BRI RE TH T, WAV F AR TIL,
WO B CHEHE R I LD T e
LODIEDOFBINRD bV (XNTHIE), — 77,
U FARTIE, L001, G300 LT VNA DU
FTHIUTEWTH, 0.1 GHz &EE#ZLT0.5 GHz @
FFROIKkET D8 DAEEITRED -T2, (Figd),
F72, L001 D &-08£%1%, 0.1 GHz 8L 0.5
GHz (ZNZ, G300 DFHHI LRz Z 5 1.2 GHz
IZBWTH, VNA OFNEFEPILT- (Fig.4),
VNA [EEAlCHY, BpohCoRIRICIEH g H
273, LO01 XY Z2 Al T, Tz iER L
CHEFE A ATRE T D, ZHHORERIE, L001
2L TRHAIL7= 878, GPR X° SAR (285~ A
7aFtl o7 7 Rhw )b —27 —2 LU TR A
TELHILEERT D,

4 _EbYIS

L001 /% G300 DFHAIPAZH 2 5 GHz #7128
T, VNA EHBIL 728 AT ML D ZE S0 0D 25
BIZXI T 2D SIS BEEHRZDENTE T, A1k
I3 GPR <> SAR D@L & I By 45 & LT R
B A~OIS AT 5L 01T, FHAKIZ R
EHBREIS U P IROK B2 ED ST
ETHD,

BEE OB TR LOH L

60

= 0.65 HA VT Ak
55 . 0gs — Lool
0.62 . — VNA
50 0.57 0.53 — G300
45 0.53 0.57L
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Fig.3 KRG KE(ONRIRDU N ANOBEHEFE

HOREIR(£)DANT BV
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1 00.1
(Ol
90 |L001l A5 e Qo
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w50 |[VNA|A 0.5 é
o2 @%
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Figd 1AV F A4 FBLVX A MZEBIT
% &L oD%
Rt — A R E R O KA Z T
TAMFIE A EfE LT, T2 ICE L CltEs R,
SEXHE: 1)FHH(2025) : HEYETSRS
HHAEEE, 95-96,2)EA5H(2008): HED
WELPE, 110, 13-23.



BAET(VORBARICET5FERT/HFOLE -FAZEES~OEHROEE
Effects of lonic Valence on Deposition and Clogging of
Activated Carbon Nanoparticles in Porous Microchannels
OTEKEARS |, /e 2, AR, 2
OAsahi SHIMIZU!, Motoyoshi KOBAYASHI? Takuya SUGIMOTO0?
VR KRR FREBRBRER AL T 0 7T A, 23K AE MR R
ZE S (Abstract)
ZHUERE R RO~ A 7 ke v, i L ONRENIENER T/ RO g - MBPHZEEEE)
(252 5 B % BAPSEIEIEE & IR R OPNEN G L7, 2 flid Ca* 13 1 flid KLV $ BT
RIREED HPAZEZ TR U, @K & BHGARNT O HLEg Hs b L As 0> O SLRBY 7R 2 Jg kg ~DOBAT
DRWE ST, RIS OGN E WA &1 O bR FT~OICH A S D,
X—U— N ZHE~A 7 vk, &R T b, #AKME, hE

Key words: Porous microfluidic channel, Activated carbon nanoparticles, Permeability, Deposition

1. [E Ll FE 01T K BEAPEIET & i RA0IC A 5
BB ERE L WS A A B I T 728 LN O L ALERIEDFA N 6 XN
K1, EHROREREEH oAy HICRE LI s D e
SRTND L2 g~ ow Ic kg PedllE L Darey AINCEE SV TR Z HLH
N C ORI FRATEB O R AR A K T 5, = L CZ DR AL 2 584 L 72, 15 B AL 72K AR
C AR, LA L S~y RO D BIEYI (1~5 min) O
R I CRLT- O iR L 7 AP ISR S HRIEARE Ko (W) =
foo BT, BAIOIILIEM & X Bk AP/ AP Zakeb, PIEASERT SRS
DUIE L i LS BNOBAME BT (630 min) (2B 5ROBE O

T3 L OULERENC 5 2 5 B8 at LT, ZPATEIRIE & EFR LT, & BI2, Il R (15
2.k ~90 min, 15 Z3MIFEOF 6 lFal) ICHRE LTC

Stpl Y UCHEME R R T (EmEREE Y Y o BEEEIRO AT L0 | YT R
g AL SERRR 300 nm) AV, k(ST D APEREEOEG & U CERNIEE
MEER 5 mg/L ST 7. S EMEs P ROEZFEHLL, {5072 R0 ORKFZEAL
B L~ 7 afilIE. VT R VST T 2t U CRIZENR 21TV £ O E 205 1 R
RN CHEY P AF L asd L (PDMS) BT OUAEEE (%/hour) ZHHH L7z, ki
TR L7, WEATEIE S 41 m, iR 5, PHIEEE S VREROREIZ RSN T, R
VES 100 um & L, B F AR L D IIEREROEMERA FIcs T 2 MIEED)
NREFNMCHE D EHRE 120 pm ofkke B L OVAERHEDOIRERIAIEZ LRI L7z,
EET A NIEE LT (K1), EREE LT
KC1 3 LT CaCly & V>, EARE RS 2 Rt
(B R TEREAT oIz, R LT EMER T/ hL
TRERE . VY Y UR IR —ERET
MEENIZIEA LTz, = A 7 B it N ORI O H

| . A7 BRBENDEE(L)IERE(T)
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S EREER

B 2(a)lZPAZEHE & BRI E ORISR Z R
o PHZEME I, BHEMERE N=2) O
fill & F KA ChR LTI b L7, miERE & HIC
TR BRSO PAZEE I R L7223, KCL 23
3 mM AHE T EMEIZH#IT L7 DlZxf L, CaCls
TR —EMEIIR N Tz, Fo, 2
i Ca* A AU AFAE T T 1 D K'A A1z
T, K 0K CRAZEEE R LT,

ZAVERIRE BT AE O RLF-FK A DU
Wz X - TEKWIFE TN ﬂi&TL AW T
DL FEZENTFE D BAZE T O LNE R LE P %€
MMEESNZT2h EEZbND, % 2 i
Ca’ 1% 1 i KNZ R CRER I O EHEOFF
FBIAENEZ DT W72 MEOHRINT LR
WS - ZUEANTRSE S AL, IRIRE D D DR e
Bk BB L OMEOETICEN - LB 2
Lbivd,

B 2(b) b5 & AR R 0O BfR &R
o R—IRESRIMICHIT 2 FHEE T2 v b L
7= WEGHRNT &R DI TEEEFE L, KC1 Tik
2 mM, CaCl:TIEf 0.5 mM T CTEILFI
—EEIZHNT Uiz, 23U, EARE R O8N
2 D FRERIERE DR FIZ L - TR A%
DER L, B R CHns s~ & B T L
Tl eEZxbhb,

R AT & 35 KPR BT D < FRAM & Lhifk 3
% & KC1 IR TR X 2D IR EER A 23 i
&< —% L7, —FH, CaCl.TlEL, EH%E D

EACHE U7 PAZEEE ClI R 72— eI A
SR o T2 DITHE LT, BT 7 B R ed 72
WA 1T — B ET DA R b,
Z DEWL, W FED R D IR S DE
R 5 RTREMEDY & 5, BHERHT ClE kot
Bk E RO ZE AR R D72 RS Fin~
DORLFDER Y RLLEILE %+ 7K T E
720N, ZAUSK LT, B AREIE =R 72 [
Bt/ N AE O REHE O INCBUR TH 5, T
DIz, CaCl: G Tlk, B} EOWHEEED
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FEMMEAT IS I > 7288 b A BT 722 T
RIF DL JEILA LT IRAE LT L BRI

(ZHED < PHIEIEE 25 i FE AR e B2 £ THEN L
ToAREMED B D

4. BEHYIC
PLE X0 | TGRS 2 R O RIBRPAZE - s
ZE)LEAE OB TR <ARAFE L. 21fiod Ca*
X, Ll K& LT, XV IRWRED S H
EVERETHIENHLNE 20T, £z,
DE KR & BGARAT OOFRIC L 0 | FiitE
P25 JRPTHY 2R AR HERE ~ & AT D 22 [ 7
PAZET v A% 2D LN TET, 4%
ﬁﬂﬁ%%%%bﬁi% SRPARLTES %E@&%
HIZEH LTI2FEREZITO TETH D, N
BT DRIA OBk - PEAEZEE) & 5 Y E O
%%fé&@ﬁﬁ%%%%%ﬁ 5 LT,
RN 72 LHER LT v R OKGEHER 2155
ZEAxBRET.

10-(8)
c st
~.
D‘Q
o oL
1
Hu
= 1 ]
—e— KCI
0.5F & CaCly |
0.1 1 10 100
BRE [mM]
1t (b)
= 0.l
1
o)
% 0.2-
2
% 0.1F
—— KCI
0.05F —8— CaCl, |
0.1 1 10 100
BEE [mM]

1. L.Lietal Water Res, 266, 122399 (2024).

2. EricF. Zama et al. J. Clean. Prod, 148, 127-136 (2017).
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Effectiveness of the Mixed Finite Element Method in Simulating Unsaturated Soil

Freezing
SR - TR IR
DR ER TRERFRE - 2R TR RAEbE

25 (Abstract) :
FEIRN T IBO AL S B - AKBEfENTIC Mixed FEM %238/ L, CG FEM ¥ g L7z, WiFiLL b H
FERTROEST L KD EDECEREH L. —7, Mixed FEM (ZRFTEERFEICEN, RERIZIADH
KPR v > 2l bicit UTd EwIEER R O 2R L 7.

¥—U—F:
Key words:

1. IFC®IC

REIRN T3 O BB T, FIBRKOMEZI
TABIRE KRR ZE L ERL, BBIKOERIC
Lo TRIWKOBEDHIKE NG, 2D XS REMHET
TE, KoBEOXRLHEXRL R EEZ R L,
HAERIRE G B 2K BB & R1FRI & B a1
M3 Z e REE Y RS, — BN ER Galerkin
HIRERE (CG FEM) T, ERERICBI 3L
IR R D BEAIRAE X T, RTINS 3R
AMPECHES. —7, BAARERDE (Mixed FEM)
(&, FHIBRIKE & IRK TR R &2 A7 L7 R AR & LT
o, EYREEELIC X > TEERMNOERHFETZ
FITEZFIETH 3 [1). AWZETIE, Mixed FEM
AR IR O BRI HE S B - AKES BT ICE A L,
WEE O —JOTHAE TR r O LBIC X DIRE - K&
FAOBFHEZFHES 5. X512, CG FEM Dl
WAL T, RFTREES X IR o
RS 5.

38 D HIBRIK O Bk & B B8 L 7= VRS B o0 STRC T
B, klckahz.

OH(T,py,) —V - (AVT) + C,V - (g, T) =0 (1)

IIT, H 3 tELko Y2 — [Jm3], A
FHEMBVRER (Wm K1, C, 3KOKRBEEAE
B [Jm 3K, g EHRKIREK [ms™], T I3iRE
[°C], p,, KL [Pa] TH 5.

¥ 7z, MR ZBEIT %K 2 RIRKD A e ARE
T2, KpOERBREFMNEIRR 7% 5.

BAARERE, R RHN, RTERRF

Mixed finite element method, Unsaturated soil freezing, Local mass conservation

22T, O FMHKE IKORE & ZRIRKDIRFEIC
PR U AT S KR -] TH 5. IR,
Darcy AIZZTE L7 (3) RS b0 T 5.

PwdK g +Vp, —pyg =0 (3)
22T, KIFEKRET > YL [ms™Y, p, 13KD
HE kgm?], g BIUR g FENMEEORE XL
N7 MLV TH5.

RIFFETE, HRSICHEWEKREDS 10 X4 B2k
L, KOBENDEASRIROE ISR T2 Z e 25, K
TDHp,, & q, ZHLBRARAB L T 2REEX, B
T % AREE L L, Newton % T L THEL .
BERUEICIX, q, 1T H(div) 5 @ Raviart-Thomas
R, p, WEIANERGEE, T 12 CG FEM ZHW
5. ZAUCTKD, BEEREFCERREERE 2D,
HRHACKROERRFAIZ R T, 7, KD
HZELIE— &t Clausius-Clapeyron I\ ¥ /K R $
Hifr A bETET LT 3 [2).

FRATXIGICIE, TEIC & % — KT G 56 (3]
ZHVS. @& 0.20m O 7 4% B o mHl
5 FEREMITH L, BEEWTE (4] 12D < A,
WIS B K OB RS 2 30E S 5. Mixed FEM &
CG FEM 12 X 21 - /K778 1h %2 EEE R & ik
L, BUEHIROMEITE X OIKD E2ELO F B % 5T
lig 3. X512, MFEOKICEAEZ B L, BT
R ZREETS 5.

3. iR - ER
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112 Mixed FEM 8 X &8 CG FEM (< X 2 f##fr
FERZRT. FEREFRRIC, KK &K Z KK
BAKRRE UCRHEi L7z, MFE L © BfSHiRR O ThE



Depth [cm]

4 |
150 {2}
1
17540}
1
1
PION0 JEcil I - IS S I SN 0 S A A A R -
030 035 040 045  -50-25 00 25 50 -125-100 -75 -50 25 00 25 50 7.5 10.0
0 [m3/m3] T[°C] Pw [kPa] Qv [1078 mis]
—— Mixed FEM ==:CGFEM © Measured === (0h === 12h 24N e 45 h (T) === 50 h (O, oy, G)

LET B 7 7 AV 1 (a) BIROKIREEKE, (b) i, (c) MBUKE, (d) kA EmIRoKiR

PANE=X

WS K EAIEMAEEL, BEB X U0KkTE
FHICREREZIR SN R o72. —F, 12 h TiX
HEGRTRIE I T R ohiz. /2, EiifhET
WWKOBBEIEMIP R I N, ZOEKRD—DL L
T, FROBMBEREENEZ 6N B, JERFERML
TR EO T, EMERIEEE5Z 5
HAETIAROMET DR 2 — 75, K EEL I
Nz, LEedioT, WEEHIFOMET LK HOE %
FRFCHERST 2 e e k5. £7, RBRKE
B X OWROKRHRIIZFEROEZN R SN, Kz 12
h Tl CG FEM %5 Mixed FEM & b K& 7% k&
WMRERLE. KIZ, M2IcRehs L OBEREA
DRI R AR R T. MFEL D REBEOMEITT
SNZVHOD, BREMTEEZELRENR LN,
Mixed FEM TIZERHEN DA% 10712 DR
THo>7DITHL, CGFEM Ti& 1072~10"" FEfE
DAL L. Mixed FEM TIREZRRRDIE
MR EAESE L, SEROKSEFREMHEAED
IWZ DAL S 5. —F, CG FEM TRIENDED 5
3R & 72 IEARTRR O FE DM RAE X S, RATI R
IR E T 5. 2D Z e h 6, Mixed FEM Tl
HASHTARAN DK BEAG & BT e &%, RERIE
BELRRICHESWTIHMETE 3.

X512, [Al—®d Newton {E% H W= HETIX, 60
~300 Mo EEREZIAT CG FEM 28BS b th s
WKIER LA h -2 72Dk L, Mixed FEM 1% 12 h %
TEIETE%Z. ¥/, BHREZRDOEXD 0.047mm T
DA EZN AN TIX, 0~6 h ORFREIZIA D FHRITH
Mixed FEM T 3 [A], CG FEM T 392 [A] ¥ 72 5 7-.
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10° 1
SEanssam,
107 1
—e— System, Mixed FEM
10° —e— System, CG FEM

--=-- Element (max), Mixed FEM
--=-- Element (max), CG FEM

Relative mass balance error [-]

20 30 40 50

Time [h]
M 2 RefkB X EREN OKIGERAE
INLDRERD S, X v > 2 LR D IFREEE
IZBWTH Mixed FEM O @EWEEED IR S hu iz,

10

4. EHOIC

AT, Mixed FEM 25 CG FEM & [Hf2E D
FEREBNEZ R LoD, RMREEICEN, KE 2K
MR ARCH LIz Xy > 2 THREL CitEZ i
HHNBZ e EERLE. 2k, Mixed FEM
EAEIR LR D ARSI 5 Kk BB & RAERI & B S
(NCEHE S 2 L TEMBRFIETH 5 Z ehma .
—77, MFRICHBE L THEBRR OBk S
NTHEH, SokkaFER LI, HBREEPOHR
HI, B2 ECEEET VORMIBRETH 5.
51 Sk

[1] Arbogast T. and Wheeler M. F. (1996) SIAM Journal
on Numerical Analysis, 33(4), 1669-1687.

[2] %Hhe (2025), HIEOYEME, 159, 13-24.

[3] ¥ (1990), =HR¥E L.

(4]

Hansson K. et al. (2004),
693-704.

Vadose Zone J., 3(2),



DEM-CFD 24712 & 4 =Rt iffE & O faF0:E /K R 20 5T
Evaluation of Saturated Hydraulic Conductivity of Three-Dimensional Pore
Structures by DEM-CFD Analysis
VRN 1 - PHIRFAC T
L R LA

EL B (Abstract) :

AMFFETIE, EBIZEEZRE (DEM) 2 &0 =Rk fRiaE 2 Epk U, By (CFD) 12
K o THIFIZEARLRE A GG L7-. OpenFOAM % W CEFERE 7 Dok L~ ds X O 7R
OGBS FIBR RO BB T B e it Lz, T ORER, K1 OMa iz K0 R
OFBMERM E U, B Sz fafnd K ERE0E 0.0632 m/is L7272, Z OEITHLRIA B O —fi%
B2 B ARRER DHEIFHNTH Y, RFIEIZ K D FEAKMERHE O /I REMED R S 7z,

F—U—F: fof& KRR, MG, #h2RE (DEM), EEfAEmsT (CFD)

Key words: Saturated hydraulic conductivity, Pore structure, Discrete Element Method (DEM),

Computational Fluid Dynamics (CFD)

LIFL&HIZ Y — 2 OBEVRIKMEYT Y 7 U =7 Open
R AR, ZALERFICIB T DK% FOAM # R\ CRIFREBIC IS I D KDL %
B A RTEERYIHE TH L. fafn&AR BT L7 B ohiciiis L OVEN AR b
BUTRIR AR, IR/ E O EEZ B AKREEREH L, EKEORAM 2327,
2T H1EN, WIROTIR, HAEE, JEiES W 2. A%
ST-EBEEIC b RE UKfFT 5. LL, E AWFZE T, Python O¥FEy S 21— 3
B2 W 2B KBTI, SRBINEOMBRE 74 77 U PyBullet # VT DEM (2 & %
EOA IR O A EEET 2 2 L 13EF R FREGHR AT o7, R rdEkE e L, B
Sy Cidre <, Mg & ERREAKEE OB 1~6 mm OFPHND T o F MMRIRE 5 2 7.
(RN 2 2 L ICIXRA RS 5. KL 7315 1.8 g em™, KL 1 [H DEEERER$£13 0.8,
IT AR, 8 B 23R 3% (Discrete Element ORI 0.2, EIEETL 9.81 ms2E L
Method: DEM) & FEIEIL 2 fiEl 2 L0 ) 7=. & 40 mm, 89740 mm, & 40 mm O
BLOK OBt BZRGET D2 LT, 00 Raszikld, Kir288EAnbEAL, Eh
WEOZEB A KRBT L5 FELHONCHRIFRE  ICE-o TR ESE72. 2 OBREL R 50
W& A2 BB L, £ OMPRZEM 2 AV CEEDIA 1000 2722 £ THRVIRL, ShFEA%,
i1 (Computational Fluid Dynamics: CFD) B DOEE D+ IR T 5 E TRHHEAEEAIT-
EITH 2 & T, ZAEENTOWMNEZ EEMRT  720b, SR 7O O AR08k LTz,
T 5 FENPFIH SN TS (Mohanty et al., B ONTRFEEND, HawH RO 25 x 25
2016). ZD X I RFEEZHNLSZ LT, MK x 25 mm OfEEEHEL, RZ7®rH A4 X
T & A CIE DR & OBfREZ = Rot 0.200 mm, 125 % 125 x 125 voxel D =IKILT
WSR2 Z L N AlBEE 72 5. — Z W LT, & 51, FREROE R
Z ZCAIZETIE, DEMIC X D 1ERR L2k 2 L, BiEiAmiTic v STL FERo
FHREETFANSERMESEZEL, A—7 > MRTTL2ERLE (K1),
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VERE L= T L Z vy, OpenFOAM v2306
(2 K D =R STBUETARIAT 24T - T fIRATI2I
DEXCS2023 % A L 7z VirtualBox D fH
BB &M L7z, £, blockMesh & 9 F&HE
ZRWTHBRET LOEMIC 25 X 25 25
mm O EGFEOHBEEZ AL L. KIZ,
snappyHexMesh % i\ Chi~+2% M % o
BT E2M b L, R RICEA S B, 2
DEE, A v 2 DAEMSAF IR RIC T3
Bhpatd 2720, RrREOMILL L

(refinement level: RL) 35 X VR HEIEIR~D
AP (snap) OFMAEE L CitEME %
AR L, BRI T 2 TR TEI D IARFE D & [H]
PR A R U7,

TARIZITARZ AV, EREER A 1.004 X
10 m?s™!, #JE A 998 kg/m3 & L7=. JiiiLix
TEH - FEIEME - Bt A E L, simpleFoam %
AWTEHERE L7z, iM% x Hiae L, AR
EHRAWC1PaDIENEE 272 (X 2). £z,
K2R d K ORI T S SAT 72 fR A st
MIHEZIE, ¥Y 72 L (noslip) 254 E LT-.
EFRREIZE T 5 A NE XOH 0 ORI &
A BER ORI R AT 52 & TR
. GO R E S AR - HABOENZE
M6, X —RNZEE SV T RIS KRS R R
HL7e.

SIERLEER

/A O (A O b Y o AW O R Y 1] 5787 N =
4,722.5 mm° T, HERIL 30.2% & 72 >7=. RL
% level 2 (£/VIE 0.250 mm) 3L W level 3

(VI 0.125 mm) & L, snap OF A
KA 4 S CAER LA ERK T OM
FRRA £ 1127”9, RL=2 Tl%, snap DH M
WZb 6, R v LETF LOMBEREEZ T
[~ 7=. —,RL=3 TIlZ, snap 72 L T 4,764.2
mm°®, snap Y T 4,604.0mm° & 720, R
TV T IV ORIRAFRIZE W, FHEE 7O
HEPAEAT K o ThLF-2 1f PR [H D B i i
RV RITE DX o772)T
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bHEEZOLND.

EFIRREICBIT 23X 1.615 X107 m3 s
LThHY, XN —RANZHESW TR L - fafn
BHARGREIE 0.0632 m s1 TH 72, = DOfEIL,
BETERFZE CHAE STV D 07 & OHDRI
Bt fafnZ KR & FREOA—F—IZH 1,
MhRELRETHLEZEZOND. 12121, [
BRI D FEERL RO G TR - 0D AR RRAR AR 203 i Fn
BRI RIET BRI OV TL, A% &S DI
RETT O ERH D,

04
02
-120.05
/
77

2 RKIF-REE T /VNOBIE T 5340
£ 1 A vy a2 OERSM L FR IR

REFHEOLME  FBREH (mm®) K7 LLEFLEDE
47225
4235.0
4090.1
4764.2
4604.0

S
RIELETFN
level 2, snap=false

0.250 mm
0.250 mm
0.125 mm
0.125 mm

-10.17%

—13.24%
1.060%
—2.34%

level 2, snap=true
level 3, snap=false
level 3, snap=true

23K . Mohanty et al. (2016). J. Taiwan Inst. Chem.
Eng., 63, 71-80.

HEE - ADFIEIL JSSP BHFE (B F 26K18157) OBpli% %
TSN L7z
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Effects of Heating Conditions on Soil Water Repellency

b 1.

/INEIEHR 2+ TR 8

LA IR EFER » 2 BORSE TR « 3 35 ) 1 RSP 7R

E 5 (Abstract) :
TR RN X D TEHEOMBNE, BAMEEZRBELSEDLZE08H D, AU TIE, MEVEE, N

[, FIHIE KRR IS K OINENRE 0 25 O A7 278 I REK M JAE

HZz yHR
5O

ZREL7=, 400°C DNz

T, H2R LSRR LU0 MBS TROKPEITRR O bvipinoTz, —T5, EHV -« 60 5kl
TiE, —EORE THELHAMENRBO b, LbX Y, Nk o oK rEImES i &

STHERD Z LRI,

F—U— N BEEOKME, BN, INEGE, WDPT
Keywords: Soil water repellency, Wildfire, Heating conditions, WDPT

1. IFL&HIC

RAEEEFE S @R - b OEITIZE Y,
HREHTHRAMKRIED Y 27 RNEE-> TN D,
AAREN TG IR, KB R ST
THAELTEBY, BRICED M AERERCBREE
(CRIETHBOMBANEL L 70> TV 5, Ak
KGNS L DINBT O BRI &2 2L S,
K TICBAEEZGET2@ERRT 52 &0
o5, THERKMEIIRER OREZ T, KK
I I51T D THE D R T H R b K EF A i
THHERERY S D,

NS (2009) 1F, EEEEAKMEDORBUTIL,
IREZ Lo THESE Lo AR O T B ENC
Mz, BB SRENEE T2 2 2 RMEL T
WD, 2 CARBFIE T, INEMEEE, INELERERE,
WG ACIRRES X OUMBEE D v 7T — D 3
DHE LA EDETMBRRZITV, Zh b
DI K 2 TERBKMEDEWE T 5 2
EEREME LT,

2. 5%

TN KFEZE X v L RN ANOESIZEB W
THEEL (FEE5~10cm) % 100 cm® D4 gl
YT T—EFAWT 48 SREHRIL L7, BRELL
7o BHZ DWW T, INEMREE (100, 200, 400°C),
HNENEE] (60 & 90 47), I AKIRRE (BRHY
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IRF DG KCIRRE - 24 IR HEMER L 724RAR), B &
OH 77 —DEORE (RFELL) ZHAe
DT 24 F[FEREL, vy 7FEEHWE
INEGRER 21T > T2, 5T OV T 2 fUE TR
B A& FEhE L 7=, INEMVE o HBERmIC 1T DK
4% Water Drop Penetration Time (WDPT) A2
L0 EHG U7z, ekl 020 5 Hus IS K A&
TL, KEMZET D E TORRZHIE LT,
EAKMEZ 5 BEREIZ0HE L, B ay/h S &K
PERFIS (BHDWIERL), BTN RE N &3
IKPEDSBR U,

LR - ER

~ o TIVIFIZ X D INESL R o TR
FMEF %, 400°C TOMEZHF & LT Fig. 1
(2R LTz, BRI L 2 B iE W X BERE T
RN oTEN, T T —DHFEOFEIZ L - TR
B E OGN 5T, 400°C IIEATILY 7
T—OE LG E0RBEREITREAEZEL
2o —0, EE Lo =BT 100°C <
200°C THIEAL 723kt Ll L 7o 2R LT,
400°C THIEA L 7250k > WDPT HIERE S %,
BRI O E/CIRBE CTNEL U730k} (Fig. 2) &,
FANZHFzE U723k (Fig. 3) 120 TR L
2o WCHRRRICE A LD - ik B Tk, WIS
ACIRRE RS L OVINEMRERIIC 252030 B3, KPR



R BRI T,

IO LB PREETHEEZ L Ty 7L
S CHREN U 7= 5Bl C i, BRI IS X - Tk
PEDFEBURIN B2 > 7= (Fig.2), 90 73 ML L
7o B CIE R MEILR O e oo 7278, 60
Oy INEL U 7= BB CITH K ME O 3 X OV

ICEREBHOIZH S X B by,

HANZF R X730k 2 400°C THNELV L
7o, TV 290 sy S TITHEKMEITRE S &
Nighotz, —J, DY - 60 5351 TirIsd
THIRVEKME 2R HE R &, KM 2 R S
7o WRIEHSANRIE L7 (Fig.3), 2D XH 7%
EWIFEREN TR 5, #em %’Eﬂﬁ (]
TEH R CEEARMEN KR E S R D 2 LR
STz,

IR 53 B o 58 CUE, BRI K 59
REICBNHE SN D720, HHEEED EF R
B, B OBEL A U D £ TR %
T L AN D D, 2D &9 MBI E
WS, [Rl— DINEGEIE T H BRI ER AT

—WEBZBND, —FF, PR OILR I
o THKMEPME T 2 AraetE b s &z,
BB A I INBNR FE O IR ET 5 D TlE 72
<, NENRERE, MRRHbRE SR, PG KIREE &
W B OBERPMARD I D 2 & TR
THI LRI, s, 100°C BIW
200°C OMBGRERFEFIZ OV T, KREYHI
W 2,

4. 58HYIT

AWFFE TlE~ » ZIVIFIC L B INEGER 2 8
U C, MBI D5 AS TR PR I I E 35
BA BT LTz, SRS s & INEME D K
PEITINEF R RCE DA EIC L > THRR D Z &
DR SINTe, SBITABNOIE L DE 2 E O T
BARMEORBIEM 2T 5 TETH D,

5B SRS

NHECE, R B, TR HR, REARIESE, EE 3K
(2009) : HFEHEIAEE T 0 BAR 7 H5IC 31T D HKMESE
DU, JRIERM ToERim g, 77(5):541-47.
https://doi.org/10.11408/jsidre.77.541.
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Transport Behavior of UV-Aged Nanoplastics in Porous Media
KA+ Azizul Hakim1.2 « JREPFR 1« fARVE— 1 - FoRREdEE 3 - AT E AN 4 - AR —RR 1
1Ab¥EIE K « 2University of Chittagong - 3 PEFEFINFREMIITAT « 4 H AR

Z 5 (Abstract)

WONRIBEHC L O BILRREAGIE L= 77 XAF v 7 (NPs) &AW TEmEN /2 EORL1
RIEZALDOMNE & BIfN A T LIBKRRZAT o 7o, FEATE TE —Z EBAL L REOZITIZE AL
Aonehrolob oo, JRROAHANE & BUKMEDRRF S A EREEOEMAHR Sz, £,
717 LEBRIZBNTIE, SR K-> T NPs OBER DT ICHlR s iz, 5%, pH RHER
JES NPs BEMEIC 5 2 D BIZOWTHARDIRF DB MLETH D,

¥—U—F:F /) TTRF T, ENBRAL, a0 FE%
Key words: Nanoplastics, UV-aging, Colloid transport

1.IEC&HIC Kif% 101 — 140 nm OEHEEAFOHNKR Y R
BHTHWOND T T AF v 7 &MNY  F L NPs 8K (Merck, KSF-010) 200
H - AL - AERIC K VB LAERK TS ppm ISx L, SAMRT 7 (B REEOLIR,
F 7T AF v (NPs: Rk lum LA FO~” HLR100T-2) % T 1.7 kW/m2 OIRJE CTLE
T AT 7RI TR OEOGEE FE OB fRYE SMREFRE L, 20°CT 6, 24, 72 KL E
anA RELCHERPTERE-BETIZ 0 B, £HIREED NPs ([2oW\W T, EBME
5, TOREHEBROMANBHT LR>TWVD RS (A AT, JSM-IT710HR/LA,
(Wang et al., 2022, Zhang et al., 2022), = SEM) (2 L 5 R8BS, &)/ B ELiE
SRR CHIL L= NPs iZH{LORE (S48 (Malvern, Zetasizer Nano ZS, DLS) Z &
OWFHEZR P) 12X > TREEBMOK FORE DRk B — 2 BALOWE, B2 k%2 A
DRGNS, BUKPEEREZE O 72 SR RN L Win 7 — U BRIV eE (B RERT,
L, ZOBEMEICHEL 52 52 LT IRXross + QATR 10, ATR-FTIR) (2 X 5%
End, LnL, 4L NPs o HENFENCRE BiEEOSI 217572,
THUIRIER S TR Y, BRI D BUKMERE  QfafMZLVER D 7 Aisk IR
DN L0 BEWER T 5 & v o @ (Liuet HED (2008) ZZ& |G LSl %
al.,, 2019) B3dH 57, HIZ IV KELFE AR 3 ecm, RS 5 cm OB 7 AIKFFREL
2T 5 b OOBENITHE L RIFS /2 NPs B #5ICHV -, NPs [ZARLHE D
EWV IO E (Yuetal, 2024) 23% Y, NPs ® Lok 72 FEESILEEbOEZRE 20
FALB HENERRIC G 2 2 BII RIS ppm (ST L THW -,
TRV, ARIFFETIE, IR L0 H1k Jiti 5 mL/min THiKk%Z 1 PViEL7zD b,
NPs #1Ep L, HIIC L HRiReEZE(b3 % NPs 8% 3 PV, fil) ThiZk% 3 PV it L
LERNO NPs BEMWEIC G- 2 2882 RFH L 72, 0.33 PV Z & ICiHik 2B LT, &Il

[ Borlet Rt (BEEYERT, UV-1280) z MW
2. Bk THHHET O NPs #REZ2HE L, i ih
(1) #ESMNRIENIZ X D NPs (L35 MaER LT,

145



I HERLER
OER (AR Ry e N = |

SEM T b z@igns, 4k 24 KF#EE

TIXEREA A B b3 72 <, T2 BRI CRIT-TIR

DOEPBIEE ST (X 1), & 512, ATR-FTIR
TELNTE AL MVIZEBWT Y 72 B 04
L% ICEEFEEABERREICHKT S 1710 cm?
fHrove—7 om (K 2) BnAabhi, %t
W LD EB—FEMNOELIT R SN T3,
RIBE T DT MICHEIMEm Z R~ LTz (K 3),
@bz L 2B b

71T DNEBRIZEBWT, RAHE NPs OFH xR
FEA KT 1.00~1.02 (22 L7=—J7, %1k NPs
DI RAREE 1T 0.93~0.97 Th o7z, F7z,
[ SR IARMLEE NPs © 104.6~107.1%, %1k
NPs T 95.8~103.1% CTh-7= (X 4), VT
® NPs b ~ORFHIRER TH 722, &
{b NPs [ZARALEE NPs & bl U TR S o9
VM2 B o 7o, Z OFERIE Liu et al. (2019)
72 E OREH LB 5, kI X 0 8 L 7= fig
BERS T pH 120G U TR BB 2 b L, 73R
RELHEMEEAZELIE572D, Zib

DM ZEA TR IR DBRS P LETH D,

HEE AP IIRFE (24H00529) DOBIREE 2T TIT -7,
Z 2R L CEET B,

£E Lk Wang et al., 2022. J. Hazard. Mater. 424, 127531.

Zhang et al., 2022. J. Hazard. Mater. 424, 127750. Liu et
al., 2019. Environ. Sci. Technol. 53, 5805 — 5815. Yu et al.,
2024. Environ. Sci. Nano. H 55, 2008. 3R T %50
SR, 255, 9-14
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Effects of Salt Type, Concentration, and Immersion History
on the Repeated Swelling of a Water—Absorbing Polymer
HWIF#hwE] « PUAy 4R
VR R e AR B S R

EL B (Abstract)
WARPER U~ — Z MR & A A 2 AKIZAZBATIRIE L, AE Lo m o+ 7 v O Bk K OYNK EC
ZHE L7, NaCl-KCl TiX 0.1 M OFFfEksoEE2 0.01 M LV /h&<, CaCl, TIIKIZE
L=tk OEEN—MEOEE LV /hNE o7z, KCl TIIYIEIOKEE L W IERIEZRT-H & oKk
RIEIC & 2 IR O EENKE D o7, WKMER Y ~—0# 0 K L ORZEIZERE & I=RER

TRl S B ETH D,

F—U— R PAkMERY ~—, @oFrv, WH, HRE, RIEEE

Key words: water-absorbing polymer, polymer gel, swelling, salinity, immersion history

1L ELEHICS

WeKPER U~ —OWK &I, SR O E -
FAZE- TR T %, Bowman © (1990) 13,
JEEHEIZ L DR 727 U7 I R VOWK
Pl &, Z D% DOBiA A 2 KBTI K D EHE R
A A OB cRigrpZ L ER LI, £,
% B Te /K TO B R AKITHE S WK EDOKT
LbMEINLTWVD
Durner, 2015), L7=23->7T, HEFIHEED
W KRE & RT3~ 2 2i, FImloBKEIZINZ,
MR A O P & RIE B O 2 2 i
BT 20ERS D, AW TIE, 1EWiRiER R
DOWKMERY ~—Toh % EF R ~— (EF &~
U~ —kREH) 2 AV THA A ok & IR
~DOZHREAITV, HORE, BER L0
HNZIEIR 23 0 I LR HE KRB RIT TR
BT, S, MROEBEXIREE (EC)
CHEBICESIHENERE L, SN
EOHEE ATRENEZ MG L7z,
2.7

EF R ~—hilk & A7 1.0 g & 255 A v
2DFA v BRAEHENBC A v o2y
7)) THERK L726em X 9cem DIRTE A LT,
H¥RWR & LT, NaCli LUV KCL @ 0.01,0.1 M,

( Banedjschafie and
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72 5N CaCl,? 0.01 M % v 7=,

R = — DO v IR LR IEER T, B —
IK=HERIE— KD 4 2T —2 L Uiz, iZEIED
WA ZHEND D2, KClL @ 0.01 M 220
T, KRR ERR DN Z— b8 2
Role, AT =V O Z 1T 48 IR DL F#%
% & Uiz, #IMISMEEITHEAR 300 mL, il
A A 2K B500mL & L, 810 8z D7 NTHMEK
EHLWRICERB LT,

RETICR) ~—0HAINZROHEREL
SN D EC Zf&EEHIE L=, EC M SHERE~
ORI, HIRIERFIT 0.005~0.1 M @ 5 41,
KIZ{ERF 1T 0.00001~0.005 M D 7 ;5124195
B & — kR A RER E L,

TV OFRAFH T LT O FIATHEE L=,
WRIREE % 1 g/mL & L, SMEROE R R
U~ —ORFREREOEE E LT, SMHEREV
ZRDiz, EC ~D% 524 X THRAMBEICHEK
THEMEL, INEERARE L AREOREE L
T, TN EZ BRI Llc, il A&
IKIRIERFICIZO0 & L, 1 DDOAT— VKK
DT NN R Z IR AT — U5 E kT2, F)3H
DT NVNEEEIZ0 & L, AOHEMITERIZ
BXHZ P, WHORES L LT,



3. #ER

R B BIRA L7258 TIE, AK~DIRIE TR
U~ —EESHEM (KK L, 2EHOERIRK
~ORBE TR (FEK), 2B HOK~DRE
THOHM UL (K1), 2 EHOKRED 180
D DOR Y ~—EEIE, NaCl® 0.01, 0.1 M
TENEN 74.2, 56.5g, KCl T73.1, 57.8¢g
THY, IMEOERENE N L&, X/hEh
>7, CaCl, 0.01 M &IE346g TH-o7-,

KB BREA U725 T, WIEIKR R & MRS
B OK~DOFIRED 180/ EEZ T 5 &,
0.01 M T 39.1—60.1g,0.1 M T 39.5—50.1 g
~EIMLE (K 2), A7 —VKMAKTOER
THE LA OE{E R LTIz, LIER-T, 2
OFENNTIRIERF I O 21 T s e
modz, KIZFEFOIME EC (X EH- L, A»b
BtA L= IR b EC 235388 H iz, ¥ o
AETIE & cRIERAE T (1K 3),
4 BE

HeE ST 7OV N BT, TR LIS 08
PERR YO BEAR O LI B SN D, L <1
HWHRAFID EC 2ME U D45 RI1, & EC 234
ANBEIZHKT 2 & DREZ T TIEFTE 22
W, HEEFR R A A 2 O A8 & I3IRES,
MR D B2 0TI K 2 IS HERR 23 4 #45R
HHID,
. 8HYIC

EF 7R U ~—0DOf# 0 i LIRAIGEIZIX, HEo
R - RS L IRIEBREIC X 2E VSR bz,
W KRB DFEAMNZ 1L, PR & SN D2 &
OFETIRS ZENEETH D,
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nictboTT,
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Effect of Fixed Skip Furrow Irrigation and the Prediction of Root Distribution with

a Dynamic Root Growth Model
L 547 1 Erkinbay TLEUBERGENOV? - Ismail ASANOV? - 7 [l JL %

VEHURSE 2T VIR AR R

3T IV A ) R—=Yavkra—

R RTIRF

E 5 (Abstract)
BHZMAODOEKEZTIHT S FIEL LT, /RO LS IZL2TOHEIZHEKT LD TIF AL —
DIRUE UK T B MRl ik ISP N E RZ I N T I 20, @K EE T2 I LTI HITHi
K % X% [E € b ik A FE R (FSFYD S R A TR D 728D, D ARF ARV ThYERIT &AWL
HEEER % 1T - 72458, T ORI R X N7z, B R T 7 VIZE KN AR > 72 AREE 5> 45 %

PP TX .,

F—U— R EH Bk BAMVA

Key words: transpiration, root water uptake, salinity stress

1. Introduction

Skip furrow irrigation would be a cost-effective
water saving method by reducing the amount of
water supplied and evaporation losses. Conventional
skip furrow switches watered furrow at each
irrigation. But if the watered furrow is fixed on one
side, we may further save water and plants may
extend root preferentially and more effectively. It is
called Fixed Skip Furrow (FSF) Irrigation. To
evaluate the effectiveness of FSF for maize on a
sandy loam soil, and to investigate the validity of a
dynamic root development model, we carried out a
field experiment in Nukus, Uzbekistan.

2. Materials and Methods

The field area was 40.5 m wide and 10 m long, with

54 ridges with a spacing of 0.75 m. We set up three
treatments: conventional every furrow irrigation(F),
alternating skip furrow irrigation (SF), and FSF.
Each treatment had three replicates consisting of six
furrows. Maize was sown on 2 June at 20 cm plant
spacing at the top of each bed. To monitor soil
moisture and salinity, four WD5-WET-SDI probes

were installed to each treatment as illustrated in
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Fig.1. Irrigation was carried out six times, 80, 68,
and 60 mm at each time for F, SF and FSF,
respectively, using pipelines with flowmeters. Only
13 mm of rain occurred during the growing period.
Yield survey was conducted on 2 October. Root and
soil samples were also collected at the same time.

3. Dynamic root growth model

In the macroscopic root water uptake model, the
water uptake rate, S (cm s7!) is given as the product
of reduction coefficient, @, and potential root water
uptake rate, S,, which is given as the product of
potential transpiration rate, T,(cm s7'), and root
activity, S(cm™).

S§=S,a=T fa (1)
The root activity, S, is a value obtained by

normalizing root length density such that integration

of the across the root zone gives unity:
drt grt

f f Bdxdz=1

0 —grt

2)

where x is horizontal coordinate (cm), z is depth
(cm), d, is lower boundary of the root zone (cm)
and g, is rightward limit of the root zone. In a

numerical model WASH_2D which we use, d. is



given as a function of cumulative transpiration, T:

d,=a,,[1—exp (b, 1)]+c,, (3)
where aas, bas, and cq are empirical parameters.
Various functions for expressing [ have been
presented and following one is used in WASH_2D.
B,=0.75/b+1]d* "V |d,~ 242,/ g, [1-xg*| &
where (3, is potential 8 without any stresses or if the
plant is completely insensitive to stress, b is
empirical shape factor and and z, is the depth below
which roots exist. Then § is given by multiplying
average a from germination to the time, a, to f3,,
and normalized as:

B:Bpify ®)
f f B,a’ dxdz

where y is adaptivity. If y = 1, roots escape difficult
zone and preferably extend to easy zone. If y = 0,
roots grow as described with eq.(4) regardless of
dry or saline zone. This model requires to store
cumulative potential and actual water uptake rate for

each element as:

f;Sdt
f;Spdt

4. Results and Discussion

a=

(6)

There was no significant difference in yield.
Figure 1 compares biological water productivity,
WP (= biomass / mass of water applied). WP of
SF was 1.27 times larger than F and that of FSF
was even higher, 1.51 times, indicating the
effectiveness of FSF. In FSF, roots avoided the
dry and saline zone and preferentially extended to
surface layer of watered furrow (right side), as
shown in Fig.2 and 3. The effectiveness of FSF
may owe to such a adaptivity of maize.

Simulated salt content distribution are also drawn
in Fig.2. The numerical solution slightly
underestimated the width and overestimated the

depth of accumulated zone.
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Figure 1 Comparison of biological water productivity
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Figure 2 Profile of the mass of salt per volume under FSF at the end.
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Figure 3 Profile of root length density under FSF
The simulated root activity distribution somewhat
skewed to watered side but less skewed than
Also,

measured one. simulated root

activity
distribution were horizontally narrower, implying
that given original distribution might have been too

narrow.



MRIZTEND T aIPREEEFRBEICEDKLSIICHETLION
Survival Techniques of Riverine Tiger Beetle Larvae Against Flood Disturbance
A HFNE 1« AKHE} 2 - JlEE 3
L3 JINRNER PR B AW E IR AR BRI
2 RS R R

H B (Abstract) :

M AN 2 g OGN HM e 0 IHEKIZ Ko TRARSH S ELAE LS5 E RS
Do JEATHIFE T, SHITHEAKRRHTIZE A A 20D TEWT/RE Z (A L, K I REEE T T
L3252 LBMbNTND, Ll HKEEDD < ELISK LT Z ORBEENBHEERE 2 Ff> L 135
ZATL L SBIFRI ORISR Z i 2 TWDAREMEDR & 5, ABFZE T, A)IROFIJINCAERT
BTN S 2 wmE IO T, ENTRAICE 50< SLE TR L, SmofT8 %7,

F—U—F: (NI a v, <ETR, EK, bRk

Key words: tiger beetle larvae, depth of disturbance, flooding, plug

1LIEL®I 2. 5%
NeIavi.avFavAFFACRICE (D) BAEE

TEARMERRTH D, GBI E £ 2026 4= 7 A5 9 AT T, AT
B & T 2RI~ L a v EEEh, TSRO BREHX T4 h o A BRI o i &
a=UnyIay, 2 UPEALIa T TAX L EUEOHIEEIT -T2,

N a D 3FEPFHITN DI HN B BAHERS S VTGP 50 em W50 = B
(TEEAW 3 B 70— 7 HEKIRF LIRS0 b F—haREL. 2 FT7— FORHB LV
BN L 20 <ELZZ T HBRETHLH D, B/ORZ AT D 2 & T S RoA BRI 28

PIPEAN R g v oghiid, TR AKRAO L5 B L7, <EIRIZ, my R Uy vy —iElIC
REICEL N DD CRRREZ FEAK L | K& % a1k K VRE LT, £72, WHOFRHLIS K O KK
THIENRFBILTWD, o, JAKRHZIIRE  WAHET 272D ERI AT T, ¥ —rr
BEE FCIEE A BN LR SR T o AT o T,

W5, LL, ZOFTENIAKEA~OEIG & R

HLOTH Y KIS REELADOREE (2) BAFER

HOENTRo> TR, 6, W TELNRLD 2026 £ 8 Alca=U I avRlxl
FRBEAHEKIF DRG0 < FLIZxE L CBAEIRERE R a U OSmA I L, BRI Lz,
RO LIIE 2T K VI BRIEER R LISL O BNERICIT, BEX OB AV,

KR A 2 TV D ATREMED B 5, & 2 CTAMF T VAR CTHEBOREEER L, W& T
ZECIE ANNBROFEINCAR T D)~ H - fafi S, A RICEAEZE O YT, 20
RavoHh2fE (2= U ¥) 2RI, %, WFANMZ R SETEKIREEE L, &5
BARAEZ M T D & LIS BNTHRIBEAK ISR E > CRBNELAZTHL LTz, 28,
Ik ARBEPEEHRE L, 20O L EDOHRO  HTFARMO LREEIL, #8805 K% (0.6 cm/
1TEZBIERITH 2 ANE LT, 7)) & LTz,
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(1) #pohaids
MFEONROFIEIT, WTNHH 10emT
bolo, HEHMF, = M7 — MIEEEEAK
L7ed K@< ELBFER SN2 DIX 1 DA

ThHoT2e 2D EEDNEFEIZ S enTH o7,

MLEBETCTER D, = F7— FPRIZITWED
BN T o, mifE e b RIFNELITH L
T B DOXIEFBZA LTV D Al REMED R

X iz,
(2) BNER
HFE DS BIL, A B AT & E IR

ZPHAA LK 10 emD B ZARRL L T2, £ D%,
RN Z RS L i E BB DA
ITICPREEZ 1 DfFR L. KiEZEDEEL 72 (X3
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TEACIRAE THRIE & 0> < L L | FREE 2 fifigE L C
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RS~ LT,
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Deterioration of Rice Appearance Quality Associated with
Recent High Temperatures and Water Shortage
OfFHREGE ", VHHEFL", BEHEANG", TR, dbRKAEE®, & HE—R
1 R PR EmB P gesl, 2 Ralathr R 2

E 5 (Abstract) :

IR B O &R & VEK DI LD R DOIMBLIE I RIT TR O FEREIEREZ BN L LT, E5
DB K 2 X502, KOSBLAE & BRI O FERIKIR T X OVKH ORI & ORIRZ A L
oo TORER, HEE% 20 B O VKRN 28°CHEB 2 5 @miIRIC L 0 ARBRIERNZE LU
722 b, KT O BRI OIEHEA N MEHRE 2 NS T2 2 LR S,

F—U— R ARBNL, KRONBRE, SEESE, BK

Key words: Chalky grains, grain appearance quality, heat damage of rice, water shortage
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Effects of Simulated Plant-Mediated Oxygen Transport on Methane Emissions in
Flooded Paddy Soil: A Soil Column Exper iment Using Gas—Permeable Silicone Tubes
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1United Graduate School of Agricultural Sciences, Kagoshima University, Kagoshima, Japan.

2Faculty of Agriculture, University of the Ryukyus, Okinawa, Japan.
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Abstract

The effects of oxygen availability on CH4 emissions from flooded paddy soil were evaluated using

gas-permeable silicone tubes under alternating atmospheric air and N> ventilation. CH4 fluxes were reduced

by about 80-94% in all treatments under atmospheric air, whereas silicone tube treatments exhibited higher

CHy4 fluxes than the no tube control under N> ventilation. Oxygen availability strongly influenced CH4

emission, while silicone tubes can transport oxygen into the soil and CHj to the atmosphere.

Key words: Methane emission, Oxygen availability, Paddy soil, Silicone tubes

1. Introduction

Rice cultivation is one of the major sources
of anthropogenic methane (CH4) emissions,
with CH4
representing a major emission pathway (Wei
et 2021). This

gas-permeable silicone

plant-mediated transport

al., study evaluated

tubes as
pseudo-plants to simulate plant-mediated
CH4 transport, examining the effects of
oxygen availability and tube insertion depth
on CH4 emissions from flooded paddy soil.

2.Materials and Methods

A laboratory experiment was conducted at
the University of the Ryukyus, Okinawa,
Japan, using an automated closed-chamber
(500 mL
The

chambers were installed in an 8.15 L plastic

system with four chambers

headspace; 69.5 cm? base area).

container filled with 6.5 kg of moist paddy
soil. Three chambers were equipped with ten
bottom-closed silicone tubes (inner diameter
1 mm; outer diameter 1.5 mm) inserted at 5,
7.5 10 to simulate

or cm  depth
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plant-mediated gas transport, and control
without tubes (NT).

Oxygen availability was manipulated by
ventilating the chambers with high-purity
N2 or atmospheric air for 10 min before each
measurement. Initially, chambers were
sealed with N, for 3 days to create oxygen
limited condition, then ventilated
alternately with N, and air every 5 days for
20 days. CH4 concentrations were measured
every 2 min for 30 min using an FTIR
spectrometer, and emission rates and total
emission per closure were calculated as
described by Hoffmann et al. (2017).
3.Results

CH4 flux was consistently lower during
atmospheric-air ventilation than during N2
ventilation in all treatments and both cycles
approximately 80.39-93.67% (Figure O01).
During the N2 cycles, the silicone tube
treatments had higher median fluxes than
the control (NT). In the 1st cycle, flux
increased with insertion depth (10 cm > 7.5

cm > 5 cm > NT; 0.337, 0.297, 0.258 and



0.130 mg CHs m2 min!). In the 2nd cycle,
fluxes in the tube treatments were lower
than in the 1st, with no depth-related trend
(5 cm 0.238, 10 cm 0.224, 7.5 cm 0.219 and
NT 0.154 mg CHs m2 minl). During the
atmospheric-air ventilation, fluxes were low
(about 0.02-0.03 mg CHs m?2 minl) and

differed little among treatments.

* Tl
=T

- T4

s
o

5}
»
.

.

Methane Flux (mg m™ min™)
.

20 100
Cycle

Figure 1. Effect of oxygen availability on
CH,
insertion depths. T1 is the control without
tubes (NT); T2, T3 and T4 are tube insertion

flux under different silicone tube

depths of 5, 7.5 and 10 cm, respectively.
CH4
during the chamber-closure periods, was
highest in the 7.5 cm treatment (10.43 mg
CHy), followed by NT (9.42 mg) and 5 cm
(9.30 mg), and lowest in the 10 cm treatment
(7.97 mg). During the 1st N2 ventilation

Cumulative emission, estimated

cycle, cumulative CHs emission increased
faster in the 7.5 and 10 cm treatments than
in the other treatments, and the 7.5 cm
treatment remained the highest for the rest
the CHu
accumulation rate in the 10 cm treatment

declined

ventilation cycle.

of the experiment. However,

after the first atmospheric-air
4.Discussion

CH4

80-94% under atmospheric air ventilation

flux declined by approximately

across all treatments. This is consistent with
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King et al. (1998), who found that CHa
oxidation controls emission where plant
transport is absent and that plots without
sedges had deeper oxic zones. They further

suggested that oxygen entry through

silicone tubes may enhance CH4 oxidation,
whereas Turner et al. (2020) reported that
simulated aerenchyma did not change the
fraction of CH4 oxidised in peat. The absence
of a tube insertion depth-related effect on
CH4 emission may be due to CH4 oxidation
by oxygen supplied during atmospheric air
ventilation, or to depletion of stored CHs
(King et al., 1998; Turner et al., 2020).

5. Conclusions

Oxygen availability strongly influenced CHa4
emissions from flooded paddy soil, with
atmospheric air reducing fluxes by 80-94%

compared with N, ventilation, possibly

through enhanced CHs oxidation. Silicone

tubes increased CHa release under N3

ventilation, but insertion depth had no
consistent effect on cumulative emissions.
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Water Availability as a Decision Criterion in GIS-Based Rooftop Agriculture
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Abstract
Rooftop farming can be a component of urban food supply, and its feasibility will depend
on the availability of water amongst other factors. The present study examined in depth
the importance given to water availability during the GIS suitability assessment for
rooftop agriculture in Colombo, Sri Lanka. The variation in individual Best-Worst Method
(BWM) weights from 14 experts and the differences among the clusters of preferences were
analyzed. Water availability had a mean weight of 0.2203 and ranged from 0.1359 to
0.4372. The results reinforce the need to take into account the variability in the
preferences of experts when considering the priorities of rooftop agriculture planning.
Keywords: Best-Worst Method; GIS; Expert preferences; Rooftop agriculture; Water
availability

1. Introduction Urban Planning: Rooftop Area, Building Age,
Urban rooftop agriculture (RTA) is a  Sunlight Availability, Building Use, Water

solution that can be developed to boost Availability, Building Height, and Property
urban food production with available Value.

building space. The suitability of rooftops The weights were derived by applying the

for rooftop farming relies on the physical, Best-Worst Method (BWM) (Rezaei, 2015,
environmental, and functional aspects of 2016) to

rooftop — farming,  such as water  through comparing the most and least
availability, which is an important aspect important criteria
of crop production but may be limited in The weights for each individual were

rooftop farming. These criteria can be  apa1yzed descriptively and clustered into

integrated  for spatial suitability  three preference clusters using the k-means
assessment using GIS-based multi-criteria method

decision analysis (MCDA) (Sultana et al.,
2024). But the ‘weight’ of experts is an
average and can mask variance in judgment.
Water—availability weights were assigned by
experts and this study aims to evaluate
these weights against six other suitability
criteria, rather than measuring water
availability or soil-water processes, with
regard to the variation in preferences

get the relative preferences

Similarities among weighting patterns were
displayed using multidimensional scaling
(MDS). The mean weights were computed at
the cluster level and compared to evaluate
the differential emphasis on  water
availability. Cluster patterns are
considered “exploratory” because of the
small panel and the two—member size of the
smallest cluster.

2. Materials and Methods 3 Results

Seven suitability criteria were evaluated The 14 experts felt that Water Availability
by fourteen experts from the four fields of had the highest mean BWM weight (0.2203)
Agriculture, Architecture, Environment, and followed by Rooftop Area (0.1997) and

Sunlight Availability (0.1838) (Table 1).
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There was, however, a wide range in expert
preferences for Water Availability weights
from . 1359 to .4372. The standard deviation
for Building Use was highest (0.1197), and
this also indicated significant differences
in the importance perceptions

Criterion Mean Minimum Maximum
Water 0.2203 0. 1359 0.4372
availability

Rooftop area | 0.1997 0. 0498 0.4113
Sunlight 0. 1838 0. 0887 0. 3095
availability

Building use | 0.1009 0. 0252 0. 3813

alternative weighting schemes to assess
potential changes in spatial
classifications (Zhao et al., 2024).
However, this  study examined expert
preferences rather than physical water
availability or resulting spatial changes.
The small expert panel (n = 14),
particularly the two—member Cluster 3,
limits generalization. Thus, cluster
patterns should be interpreted as

exploratory and require further validation.

5. Conclusion

Table 1. Selected descriptive statistics for individual
BWM weights (n = 14).

The three preference groups, containing 6,
6 and 2 experts, respectively, were
identified by applying K-means clustering
to the experts. The top three priorities
(highest scores) in Cluster 1 were Water

Availability (0. 2473), Building Age
(0. 2256), and Sunlight Availability
(0.1683). Cluster2 identified Rooftop Area

(0.3042), Water Availability (0.2030) and
Sunlight Availability (0.1970). The values
for Building Use (0.3784) were also high
for Cluster 3, compared to the others,
whereas the weights for Rooftop Area
(0.0784) and Building Age (0.0453) were not
that high. The separation of Cluster 3 was
more prominent in the MDS plot, while the
separation of Clusters 1 and 2 was more
overlapping.

e Cluster1(n=6) W Cluster 2 (n=6) =W Cluster 3 (n=2)

e o o
g g B 3
& ER

Mean BWM weight

o
s

Water availability

Rooftop area Building use

Figure 1. Mean BWM weights for selected criteria across
preference clusters.

4. Discussion

These findings indicate that aggregated
weights may conceal differences in expert
judgments, which can influence GIS-based
suitability assessments. Water Availability
should therefore be considered alongside
other criteria rather than treated as the
sole determinant of rooftop suitability.
Future sensitivity analysis could compare
suitability maps generated using
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The weights of the seven criteria in this
Expert Panel were highly variable, with
Water Availability having the highest mean
BW weight (0.2203). The cluster—level
results also showed that water
availability, rooftop area, and building
use were significant. The reporting of this
variability together with the aggregate
weights can serve as a more informative
basis for the interpretation of the water-—
related priorities in the assessment of
urban rooftop—agriculture suitability.
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Methodology of Measurement of Soil Water Retention Curve Using Image
Analysis, Color Space, HSV
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