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* P-8

Changes in native arbuscular mycorrhiza fungus colonisation along crop growth
stages in upland rice-winter crop rotation with 4 preceding land uses

Pacharo Kamanga' , Akihiko Kamoshita' , Ryo Ohtomo® Graduate School of
Agricultural and Life Sciences, University of Tokyo', National Agriculture and Food

Research Organisation?)

* P-9

Phenotyping short-term growth response of rice root system topology through
image-based time series analysis

Via Ann Candelaria MARCELO", Hiroshi EHARA® and Mana KANO-NAKATA?"
(YGraduate School of Bioagricultural Sciences, Nagoya University, ?International

Center for Research and Education in Agriculture, Nagoya University)
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* O-7 YANIA=AINR DAY ALZ AT LT ARD Radial Oxygen Loss 7SV 7 FERR

1030-1045 | \ZB857%
ANEAEDD EAREIR VT E SR Vg7 i ¥« LA LG ¥ S - B T 7
U (VRS BRASL R E A G IR, P ALK R B A R R TR, ©) iR
(E5IAE 1= PN ey 2 )
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BEARTRAT ™D« RO D+ BB P B Em D (VEMRFER B G E
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* 0-9 Analysis of control mechanisms on promoted lateral root development by rice

1100-1115 | ourl mutation focusing on OsWOX10 regulation
Dong Yihao"+Cornelius M. Wainaina>®+ Yoshiaki Inukai"? (" Grad. Sch. Bioagr.,
Nagoya U., ¥ ICREA, Nagoya U., ¥ Dept. Hort. Food Sec., JKUAT)

* 0-10 AXPHER BB RRE I TR R IO L BRR AT HE D

1115-1130 | FASLFACRE® « BETE LA - $6 R K V- B ¥ B Bl — ¥ (VIR B R2ER Y
TREREY = B E B IONE N2 T = 2 VN e 2 Y U PN S
#5)

* O-11 Soil texture influenced the effect of P-dipping on NERICA 4 rice root

1130-1145 | morphology in early growth stages
Emmanuel ODAMA"?, Yasuhiro TSUJIMOTO?, Shin YABUTA?Y, Isao AKAGI?,
Rael CHEPKOECH?", Ibrahim SOE", and Jun-Ichi SAKAGAMI*" (" The United
Graduate School of Agricultural Sciences, Kagoshima University, Japan; ?National
Agricultural Research Organisation, Uganda; Crop, Livestock and Environment
Division, JIRCAS, Japan; “Faculty of Agriculture, Kagoshima University, Japan.)

0-12 BLOERAN AT COARREEEL B IR THLORA
1145-1200 | RfaZml™ -@/EE#E Y (4 TR ARAEREEI 27—, "4 TR K

FRF B T TER)
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BBEOFELRELTOR
B BIE
e EPNES = =t
"% S (shinya@meiji.ac.jp)

ML IBIE B PR T 2B DO Z LT, HIER | CROBRLIZEEE D1 2L L THLR TV, Bl
RIERE P TR A B DB RED T CITE AR RIS E ThY, L0 ME LU TETEER
2GS 5. UL, SIBAERD 10%FEEOFEIIHEM I T AEL TINE T DY F AV L ThoHT LA Fnb
NTEY, TOWRPHEFIIDRELERM 10 KM FTEZ ISR DL ESN TN,

HTHOEDNRICREI DN DITHHORIZF AT H a7 B F 2y Thd., Fa7 e Favid—kic 5
HCRHELI=bE, FEMPORITIRAL, HEERICHD>TBREITS. 0%, M ZRes
bESIEEIL, EXRMIEEEIND R Z TR T 228 T, RICTES (B Ra7) BIEREND.
D%, X7 v FavlIRaT NICRE), BRI O BRBEAEBINT 2L TEOEITHEZA)
FTHEEBIE, FEEYIHEEZLELT. OF0, xa7wrFavidFEMEMICFAEL, BBRIIEET
HZETRONEREEZEV) 2, BODOFELEHERTHOTHD.

Fo, X7 BT 2V TREARINT 2 AT LM TR T 57 NV — T Th DD, BRESRIMFRE T
Rl ZHEN BT D22 EDNHBNTWD, ka7 By Fav|leo TOTRINBERELITHEMRNRE Ch o7
D, HADITROABNELN 2T B T 2U ORI EIZEETHO TIIRODEWI AL T, Bk
WAREA AR L Tz, 7, SESERBRESMCB O TR RO MBS ZR <7225, SmEDE
EIC Lo THEH B A AL T D LA BN LT, Fi, v aAXF AT ERBRAEE EEL T, rar kT
2GR FEBR A FE L T2 &2 A, — D Wk B BRI IV TRy B EE TR S B D A 28 LS
iz, ZUHDOFERIT, Fa7vr T aUpPMRa7 NI LT E R DEIRTE DO &S LITE A
LT, BEOMEZREL TNDIEERRT D, DFEY, Ra7 b Fav IO ERED Ch %
HECCTIRNOBERTEZRL, SIBOAEFICLS TR BREFELHIMENLGGITHERR B ~ERR L, HI3:MY
IRDBBLH T DA AR o TNDEB 2 BID. AGHEICIE, W) AR BEAROA 2T a % Hls
(Zhk % 7o Fn AR 281, HMIRNDEHAS DR BITKFEL THA R ET D127 F 2 M
T OGRSV TREELZ .
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FHTEBELEITIEOHIZ BENTICEITHH BB DK ZES-
VERRIE NV LB — P R VA A - B9 )11 D BB, D
VEATR RS20, 2 AR T - Fn U BRI AR, * ITVA KPR 2B R 2 7o R
“HE G (nsato@meiji.ac.jp)

BAE, HROFHEEENSINTIEBEFHIER S v —7 (ISECG) I[ZBWT, AmBIONKER A
BAEEZFEB T HRHEAED SN TS (ISECG, 2020). EHOHF NFEEI v 2 OFEIIL, FHMITED
BEEHERETITFEICOVWTRANEITOMLERDD. HERDOWE S+ 55 4, K22 E R#E T
$10,000/kg, K2 TiX$300,000/kg 2323035 E FAELHALTISY (Massa et al., 2007), A HIERD D OHFEIZ
IRAFTHZEITHFENTITR (Maggi et al., 2018). T2 C, FHZEMIZB W CTEMHEE 21T T )
DRREN TS, L, ERICTFHAT—ar N TEES NI MEYHE; £ (Bingham et al., 2000;
Massa etal., 2017) TiZ, FREFEF UK DIGLBIA TR LKL IR oo Z e S TR, UNE ) Tz 58
R DK Gy BN R EECTH D ENRALNNII ST, WU NE ) FIZ31T D% LU S Hrh o032 8 D%
1% Yendleretal. (1996) (28> THEBIEIZILTEY, Fifk 1.5 mm OBFHITII FHIELY 68%HAK FLIz&H
HIITND. LLRAD, UNE T FIZB TR FOJREITIAGACldel, KhE<oREE
BN LETHHENFEMESN TS (Yendler et al., 1996). ZZ TAMZETIL, /TR w7 7T A MILO1EH
LR /) FICB W CORIMEERZ EEL, ZALERTHP OK G BB O EIHRFTEIC OV TRFE T2 o7,

IRTIR) 7 T TA NI 2SR R TS D Z 212X 20~30 PRRE DR E N BREAEHT5TIET
BH%. K TII TR 7T TANMIEY, FHAT— a2 MELEM/NES (1G), ARELEE L
1/6G, KBEREAAELTZ 1/3G ZAFHL, A5 38 h ORI EE A E U7, B T3 TR gE R0
RIEED/NEWVERE 0.4 mm DA TAE =X &L, H1KIFAED FICBTHRE#EEL 1G FTHlIEL
T DK BRI EE ST RMEE D Ll Th D . SEATIF 8 CRIE SN KO 70R M DR T idslggs g,
13G TIXPRIMEE FERIMENEIE — B LT, RO/ EEHICIXE IS LD BN NS, 2 E D
RTFBEIDIZNEE 2B,

—— Predicted —— Predicted
4 |=—-- Measured 4 p=—-- Measured o 4
e JG(1) e 1/6G(1) -
3k HG2) e 1/6G(2) . //" 3
e uG(3) e 1/6G(3) 27

—— Predicted
--- Measured
e 1/3G(1)

e 1/3G(2)

e 1/3G(3)
1/3G(4)
1/36](5)

Infiltration rate [mm/sec]
N

.
1 1 1 1 1 1 1 1 1 1 1 1 1 -1 1 1 1 1 1
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07
1/L [1/mm] 1/L [1/mm] 1/L [1/mm]

F 11X nG, 1/6G, 1/3G FIZHIT5 0.4 mm HT7AE —AH ORI EE
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P-1 R /—RADINAFART4225 L TOATEENME
KEZZ - FHH 1
SHEIIN MRS

hiroyuki.oshima.ma@mcgc.com

AT AT 42T NE, WP AKRAEZ TODRIE ) ZmeD, BREAN A, FEY) DR EREE D
e, SRR E 2T bTEM LS TERY, (L FRREEOMFLL TN T 528 T, REEART 2L,
PRt ATRE/R A FBLT D720 OFHLWEM EL THE ARSI TS, Fe, IERHFEIOMiE 23 EisL T\D 2
EDFIR TR S @ L CHY, IEEIOMRDVEL TONRAA AT 42T NEM OB BT FETETHED
ETFRIEND. AR, HEBRIERRLIC L DMK ZERIZtE, KINOBEERRINL, 2 &[RRIk F72130
ORI OB LD ATREME S RIBIIN TS, SHIZ, A DHINC KO EERO K r1E NI LD 2%
ZFTWDT L/ E R 2 BRI EI/EAL, WEALAETT 28BS TVD. ZOIHRRERAE
REROZENI EHO L b2 B LS, R 25 SEZ T rREEb B 26N5. 22T, JELWy
MBIV TO I DM FLIRIE R _EZNREOND, 7728 iisRO B TND.

HARRAEMD T AN AR R D-~> /—A(D-Man) & L-477h—2A(L-Gal) O # 5 (2
HfE AL 9% D-Man,/L-Gal fREEPFIETHIENHMBNTERY, v /—AIE, Fx ODZNETOFEOH
T, BRIV IREMR R OT AV e UG BAINT A LG E THHIEN STz,
SHIZHIBRIRNZ 8T, v /= AE—ERE U ECIIROMELZLEL, WMIRD LB ZIH 588N
B%—1T, BHHISEBIR T PR-1a ORBFHEIG AR T H B AL TV, v rA XX T ORI T,
HEA R AR, FTBRDESRME T ORISR, WA O 7 22V e ERSTRSEEINL , REARL ARf
IZHERHAC UL A Y — A DR BRI H L 72 Z O AR X T D HoOr ORI, 7 ATLE U RN E 7R
TR ZRIZL WA ZEnHIESL T D (Barbara Eva Koffler, et al. , Plant Science, 2014). #ZCH 4 13~
¥ )= ADTIMZEY, T RIZHZIEAN R T DA 530 ZE B RO TIF RV INEE R, D
BB IR RERIERFEDOH IZ BT D~ ) — AD R R FELT-.

ARAFGEDFER, ~ o /= ARNIRICHIRICEIDEINTART L TR W, KB DOAEB R BRI
BHZENHERS N, ZOMEANL, R OROEARIIT LT, B ORI L Th RRRICEIERS, |
mM OFINZEV R NBDLENRENT. SHIT, MOIEFHE, IXTF NI HAIZBNTY, FvLr Yok
FRRDIG N BSH, W KEIRGEDOEBTNRFLRDIENHLNLRD, <~ ) — AR L DR HO[E]
ERHRIT, S ICHIMLIZHATH, HABREAB LW ICHINLZHE T, RO REHFLNDLZEN
ARSI, T CICHRIZ T TRERISR T DMPED M 5 R b o2 Z LB TN TR DA T AT 4
2T NEMEDHRTIL, BRUL Yy TR RV W T~ o ) — ZBITTIRO R R LS
WIS, ZDAAZANIRIRDZENT RSN, SBRIDBROMIENLETHLEEZEZALND. v ) —ALT
WD NAT AT 42T NEM ORAE O TIVRRP & EL AR RIRS L. ZhHDZEND, X5
T D HER AT TR SNDANT, v ) — A& K GHE S 22 L C, ez ) ESEHIENTE,
HLRZ X DRE) DG FEET2 T A B O LD BAE DIE B DDA IMA DT LN TEXHEZZLND.
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P-2 AAXFXFTDRIZEIFTDRCAVFOLICKDEEBRRIEDO LR
R W B AR - AT R - o] 2
B R P LA A MR 2R
HELE L (t-nagata@lif setsunan.ac.jp)

AharF L (Sr) FHEPICEENTODTADI HEBRO—FET, WV UA (Ca) RELFAKETHD.
TERRFR ORGSR ER 2 REEICPHINTEY, WA TARE DT AAT LA EEND. fl
PNZIB\NT Sr 1 FFENFTTLFE THY, M ~DORIUIAEW T 15 pH 7010k > THELLE LT HIE03H
EINTWD. BIZIE, FARRT T PR B %O OMEYFE ClIE Y Sr WIEEEZ B 352 ERHL
IZEN TNV, B x IXTNETIZ, v aAXF R (Arabidopsis thaliana) |23\ TIEREFHIF D SriREO |-
FHZHE, H I~ St FFEDOHEM, HROM KR L E B L OMIEEZ HE L TDd. LasL, St ICXk2DMEY
PEDOFH BB HOWTUT BRI Th o7z, — 7, IRIVLRMRE DEBBARN AT, ZOmMEIZIENE
e ZFE (Reactive Oxygen Species; ROS) ORI G-NHIHIL TS, ZZTAMZE T, Sr IZXDAFRES
AAAEAESELZ ROS AR 5L TR 52 &% BHRELTZ.

F3, Sr & TN T ROS MAERKL TWAENYTIV /R (DAB) RBIZEDRFTZ R4
7. >BA X+ XF (Heynh. Col-0) % SriE/E 0, 0.1, 1, 10mM (ZFARLL 7= K5 HC 2 MG ER L. K5
%, iz EIEARICEIVY T, DAB Yt mtTo7-. D%, BMEE O TROBISR 1772, 728,
ROS ZA T D2 ENMESNTCND 3-T7 T = v Earta— LWz, ZOFEE, Sr 0 mM S0k
TIXDABIZLA YNBSS >7223, Sr0.1 mM LA ECDAB IZLABEO YNGR L. &I,
St 1 mM BA EDARD AV ZAT AFHIIZ W T A e e N BRI T. 2D OFERMND, Sr ITEAAREN T
ROS A AERL T IEAVRIBEENT-. £, AVAT AFERICHITS Sr B EMEOHINAEIZ ROS 23 5-L
TWDAHEMENE 2 HND.

Wiz, BIEAICTHHITE AT (KI) 2T, St ick>TAERRL ROS 21HET 524 T, ABHER
RBEESNDRT R ATz, v aAXF A% St 10mM BEOKIRE 10mM AL LIS H
FEREEHNC 2 BB R L. 858 %, A m o EEERICEI0 oS, # BB LUOMROFiEE &, REZH
ELT. #I EERICISWT, KI & A RREF LIS AR REM CABS S Mo lhit L7ofe R, s &
DA ERZTBDOONR o7 LL, IROFFEERETIE KI OIRINCEST 25%F2E DA B 725 IN08l
LZanio. Tz, REIZBNTH KIOWINZ L > THEZREMDSERO . ZRHDHER)G, KI O ThE
(28D St AVERKLT ROS AHESIL, MOEFNREIELZLDEEZHND.

L EMD, St ICEAEF HECHMAISEIZ ROS DR EARIESIZ. LAL, EOWINAT =X AT2ARH
Thb. JoT, ABDORERLLELT, BT 7 m—F 2 HWTHMIZIHITS St OWINAT =X A DUNTHF
BAL7-WEE 2 T,
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P-3
1+*BRERETHELMELERZESBORRICE TS5 KHVEOEROEBEMBENT
NS « 5 87 Ll 2 g 251D
DFK ST KRB AE WG PR, 2B RS R PR b & R 2 ge R
SELE G (111111 @akita-pu.ac.jp)

A ARDA XHEE OBIGIT I T, HIERIRDZ LA RO IO B BN T TO IR RK L7220, 42[E]
PN Z KA E O NI 7ebb MRS BB E DS HEL 0D, ZNETO SRS ARE B T8, £<
NEDBGRBNLHEE R LELT- M EEICER LT Thh C& e, —F CREZ DO LV—7"TIL,
i T B A 2 P o PR SR PR SRR L DI, IRSRICKEREVW R DL LA HHNIL 2 OHD. 2T
AT T, iR EMERRE N FLE CThD [hE /o2 Fh (RHR A AR) | &R iR B PR i ol
ThoHISIBED 12 AV, HEEWIRTLY SIRAR ATV, HEH ORI T2 IR I LR E O
TAbm AR — AMRAITICE ORISR A L., ZOfSR, 262 OMEOE — 03 i C& 7. Eiko oo
FER, AR L O I, 7w IR B PR TR i P B 1 L R 0D 22 FC KO ARG L S B 72 D7)
ZoRL TV, miRAABRIZEY, SR THL T HET-ZFES | CIIPFOKIRIG R LELT 5 WENE
BEICHINL, MR RBEFEME A THH I 53BLD  TIXTCA VA7V, T VA ERIGEHEFLELT- 14
WEPA EICHEMUIZZEBBGNC2 o7, — T, MffEIZ B W TR LB IV A BICED LTe W E
3 ole. ZNHDOFERDD, miR G T3 TR iR B 2 e L RO AR CIIfEmm Ic =R /L ¥ —
REIT O EIRAR AMEIZ B G- L QA Z LD RIBE L.

oiihn Xam H1FE F1LEMSPCOIBLOE2E/RS (PC2ITIITD

Os3nLH HEAR
HEE

KB fif ik D EA7 I KOV 5 W & DIREIHE R 9
PC1 PC2
9 B e TR W R R B B
s ° Tyr 0.9577 J5 1 T IE T AE His 0.8798 715 3 WA R A
X S 4-Glu-Glu 0.9473 - ¥-Glu-Thr 0.8445 -
3 S . BB L / 205 3 R
] ] Rl A AT = A ! .
é_\‘ o 4 N - - . Gly 09l e it - oo o Ne-Methylarginine 0.8322 -
£ et - FVAH - 7T Iy
o Cystine 0.9083 = ARG EATF A= [l Serotonin 0.8322 W5 FRET I/ N7 b7 7oAl
S Ty P e
. TCARHHC LB %l RS 7 REfal - 7
. A 00 oo seflsas s oyt L RNl A OBt 7 s | i - €YY
AR
Methionine sulfoxide -0.3852 AFA = O N-Acetylhistidine -0.5939 —
LA - TV - 7T v
; Betaine “0.3986 AL AF A = ol Terephihalic acid 06123 X - YA - 77 /S MR
PCI(30.1%) #
Asn 04805 /LS R R N-Acetylghtamic acid 06216 753 2 R A
#1 EIRE X B I ORI XIZB1T5 ;Lf;":‘\ﬁt‘;‘l’c'fl‘;b:g;“ acid 04873 Vs LR TR =, PV oK Gly-Asp 0.6404
M « 6 BB AR OO Tl oy A 7 D HAR i acid -0.5450 ExFVL DIk N-a-Acetylarginine -0.6876

Hodk BRI LA

@ (i

MU 7B L2 OGRS 534
D

TR 2D G
57 pvalie KBRS

RS 5325 WEA

@ f
{723 AR
Arg 186 0.0387 /A z ity 2-Methythiazoldine-4- 296 0.0296
carboxyiic acid
TCAf N-Acetylgalactosamine
Tle L3 0.0081 N-Acetylglicosamine 205 0.0285 FFEE{RH
ik N-Acetylmannosamine
Imidazole-4-acetic acid 187 00152 /s N-Acetyllysine 199 00355
TCAf
Leu 176 0.0234 RN RL Oxalic acid L6l 00197
[0S
TCAf R - TV AR - T T v
Lys 1.88 0.0477 N S E Uric acid 2.81 0.0114 >/ BERERGHE - 7VARGH - 77/
R / v
Met 180 g 70 AN
#
Phe 172
Pro 171
Tetrahydrouridine 130 0.019%
Thr LI 00135 =
C -
Val 1.78 L3 (e
[k
-Glu-lle
L 172 00l
-Glu-Trp 134 00325
y-Glu-Val L6+ 0.0080
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P-4 dhibiEtaRHMRRFOMEBHESR
{RKERE™D - FRV-E Y
VEFSH IR EE A AV T aly v T
HA& G (teruo-niki@hb.tpl.jp)

AT ETRO Stk G2
| RASTE AXBOROFL

| FEORRFRIRALIZE W, 2D

TREZE AL T HZEN BT
S 85,

(0 RERETCRET B, T
HEOMB TSIk ETE DO/
I EHTENTE, Selmmmha it
F1 HEE At 22725 (BE1IX).

(AN el b1 pm JEOREMHEL
THBEHNBIEAATO &, KB/ RERE AR E T
T2ME DMz F LI 18 ORI BLALS (55211
B, C). TOMIRAEED BIZ, Hgpy R E 2 Bl
AU, T OMRAREE 53 2 J5 [P s B e D AR A3 B
g=END (2 B~G) . £24ME &I e X9 CHiT-
PR S B (B5 21X F'~G), Z S HIRR DS D3
TN E L CA (52K H, HY).

F3X AR SER O EED 3D 4
VL oY s, FREOMBEEY, 2o
Mz .oEl, ZRaiek) 10 EOMMIREED S
72%3D % (531X A) AHiiT5. 3K B H3K A Pe; P4 Pl; Plerome Vi; F0MTEAG TR
BO LIRS DA 3D 4. T
F3 C %3 B OMIEEEOIENOHMAE  H Y R 40 53D SRS KY, R LR
ZMAT7=3D B (3 F, F'2b), ZHOAMIES T oo MR Ok S DML A SE TEARE L2V, Vi
JE R EE (B3I A) D _EIZHRANAFAES DR 23th DO MAEHINATHY, Plerome 338 % AR
HTho. THY, WEDOENVITIRNEFEZ D,

miki®n

ARIR S EM
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P-5 B/KENFEVN\HOEEHOM EBELUTHRETICRIZTEE
B AR T« KRB s
K BN R PG IRE 5
G (ccsone@akita-pu.ac.jp)

AAIZBW TN () 3K BB I AR D 7 #1FE % 5D TS, TR EICT
W2, HEARPED T K HERHLE T OUN IR, Wi - KA R R UITHFE M T C& 7o, IR IR E T
Mz, BEKBEICIDMNOILEIZID Y AN THEKREEED AL THOD. L, A REEERINE
TITMGAFTORIENR L0272 ST, DR COKE FIZikie L7 @K OB ONTUEEAL T
NBEATVRV, ZHETOMIET, JAKICEDY ROAEBTBLI O E~DEE T/ ATHET_RHICE-
THRRY, FAEBYMORAKICE S T EITREUE T L (BIRD, BAREY 5 253 [RIEEHZE 54E,
2022). FEAKLIZZFEHIZE - THREAKEZ OV SOEHERRE LI, R EL CRAKROEENE 2 bt K
W CIZEB YO \NIKIREZE 2 TREALERL, HK % DOEE DEE DB T L.

(AL AR LTt 5 o0 2 38 G Rl T 1= A ) &
72, R ERDIRES A S L2 13L Ry MRREL -, HEERIC

Fk 2 A ICRIBIE, TOBIEAKLILI LIS IIH#E ECEIR
) 28°COH T AR THIRAE THREF L7, #5fif% 9 A B XV=ER
DNE BLS VT T35 R IR E O, KB A AT o7, K
RVER A TIPSR B LT 7 27UV KA, WEIR DB AL D
SN 20em _EETHIKL, ZOHITRY Mk HZETITo7-
(GEL 1), APRX EL T 20°C, 25°C, 30°C, 35°COIEAKIRD XA 7%
o, EAKIRIE 1 BRE 2 BREZT . 72UV KENICK R
— =L KDIGER DI DR T ok &L, AR 28 0 %
TEAKIRAAERF U7z, el AL T 12 I XE B IRy M KA B B
ML, HIAREBICR L. QBT 1 %ISR 2 IR,
KL, SPAD i, Hi RS2 E, MM EARIE L. fERE
HE 1 BRSO 0 B O AELORE % 21 HBICHRERROMEZATIX A58 T 7. [RER LD )R

T AN ARIO BB Tk e — & 9 B BRI IZ KO EEAE T, AR
5’—. KEEFHIOEWE v 7 23 EE DHT 30°CORKICES>TELIRD L, KIZ 35°CREKIX, 20°C
R AR DNE T DK E N7, 20°0CE LN 25°CHATIE, 1 A

K CIEH R B ORUDFEE D NS o723, 2 B EKICE
STREBA LT, #l FERZ S M RS B L[R2 R L7223, Hi e BT b~ SRz
WE OSBRI/ NS T, #E % 21 B BICEARLERL 72X O BERR R EE 30°CRB LN 35°CTi
KK 2 A BB X TR BREL, H M ED R CTh o7z, LLEXD, VB W TrEAKRFOKIRIE
ZOHOAEEOEFIZREFELL. [IRSE ORI ORI FEREL, FRZHFE L ORK TH
ERRKENTENHBAL.
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P-6 BEEREEMHERENRLGIMRREOFEEICHITHBREFHE
BAEAS TV H R D NI D
VK H B NT R AE B IR, 28k B RN R R B AR & IR A T
"G (kyotoyo@akita-pu.ac.jp)

HOERIR B AL OTEFTIZAE Y A AR TIHAE R A SR OVA BITHINL TRY, ffE0BI ClE Xk E %
IR NS L EiR B REENRERICHEIEL TS, BREDITHEIICION T, @ IR R E i o
[53BLD] BEE T THHEAGEE 36 L OB @ <HEFFER S VA Z L BIEE TITHIBMNIZL T
WD, T5EERED | 78 OfIRB A EME ST L0 MK T4 7ebb ARBRERESG EICEN. H
FEH O EIR T THHERRER N DWW K ZHERF 52 & TRA~DEERZMERF L CWDZEN TR EZE 2 55,
ZOZLIFEKRS WM AEIR R OLEFE R EHR F COHEFF SN TOL I HERISN DD FIRSM T Co 3k
BROMR R DFEAMZ DOV TOHREITD 720, ZTCARMFIETIE, @R T W ERR B AN B2 D1 1l %
FNT, @RSk DR R O R SED IR D BeBE T IR L 7=

P FEE L C, iR B RAEE AN (53BED KD ICTEDH 5% 227 7)) LRGSR
(W -BIOFE - =) OFF7aFEE AV, g, @iix (B 35°C/H M~ 30°C) Lxtfx
(25°C20°C) #FFEL, N LRGEERMNITENT 14 H KPS 2 32072, Z2ORER, Efiftz 14 HH D
i, Bl M EBIORARHIZEE, KinfEsd miE X o7 235% X L0 @ EZ R~ LTz,
RISz M Bt i 0D F S 0D v L DX/ BR X OB L i TR B A S e p R E LE N TR R mVMEZ R LT, 1R
R EICBEL T, L AR O R A RS oS mIRALERIZ KO HIINL TV ey, il s B b
ROFRAERMBIINT b @7, @il FC L BARA NS E 52 L CRBRZIER UK A HERFL T
DS, — 07, BeZEA D TPIR] & =% OFIBAEICES L BUIAROFE AR 1T
FELLED o7, LLZSO M T ER LB ZO AR S O ¥E NN bz, mikizxf LT L BHIFR
T REAREA NS AR R EAIER L TODIEDVRIBS T

150

Y. LEIR
y J 100

LEEIR S

SEIAIR

\XI 50

1;

S [N T S SN
2 8 ¥ 5 ¥ £ 2 E o ¥ & * I 7
#8 - o & % N g8 - o s = 8
I/ \ 4 @ & % s 4 #* & % =
ARBROSHE-LEEHRD ) = & =
T RERIHE K BEHSE BEBREETLRE BRHRE BREREEHESE
%1 A R AR EF IR S RS L O 2l A IR ET M SRS IO
MR O BRI IS L AR $ oD JEZVE RO ER AL LD RRE O &1L
(4
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P-7 HRFLAN G, CIBMDEE, KERKIS5EXIHE
S R
VIR B

“EHSSE (ef200086@meiji.ac.jp)

[B Y] ARy EHEICE K ¢ AEBEERMI HEL Lo EER TH I RMNRFETHD. HYAR
VAZEDEHOAEE R RIT, ROBECRIKO KR T o /UK FIZE DB KR EDRD, FTR
LOPASHIZ I DG EE I DR T, BIOEIUTATET DR PTENERE SR O K0 AL/ DB Fa L
WEZHND. — I Ca fEMITAKIT AN AT S, FEERSETL HRICHEIG LT WEE X
HILD. ZTTARFEBRTIL, O AN ZABMEB DA E LA A BRI KIE TR DV TR AT 24TV i
THIEEHNET .

(BB L] a=y T o, "Ly s /X, a s pEbne, hyEtray a—/LRIvy
27, FAX G yRaIR P Z AL, PRERFRINES OB TRRAK) OEBRH A~NT A THEF L2, 2022
F12 H 11 BIigA—F 27 MW TR/VRAITREREL, 12 A 29 H, 2023451 4 4 A, 8 HIZ10.5 cm
DRVRY MY AT A FFEL T BT L7, B5&IRIZ OAT NV 1 5, 2 5L, BXUnEE
(EC) 3 1.2mS/em E72 5D ZFHFE L7, 24U NaCl 212 T EC % 5.0, 10.0 mS/cm (ZU7- £ % 5-2 7=
3K (L FENEhE ECL.2 X, EC5.0 [X, EC10.0 X&45) Z3%)7. ¢k BP0 2023 452 A 1
H,3 A | BICRARHAE (UELXH7-0 5 8R) 21T\, HoL, BEmfs, HiifE, W EL AL, Relative
Growth Rate (RGR), Net Assimilation Rate (NAR), Leaf Area Ratio (LAR) OfEZF HL7-. #i B L T
DHEAEDOEIE THD TR RaeB MU, AT ER IC7 0 —2F Y /=N T COIREDHAD 1B B AL
HEAHE L. wici2

(ERBECHS] REDE7YF, 5%, FATHN o

TIL EC WELRADIZONTE FLIZD, AvL Yo bhyEna & 100
ST R ER BT LN T, ae YT, TAX, AR g;iﬁi
"I |

mEC5.0
EC10.0

3 0.600

NaCl Z¥§II9%5& RGR, NAR 2ME FL, LAR 2387 £ . B i )
7z, BEERNT EC NELRHITE /NS otz TR HILEC o3 7 I iil I

0.000

RBIFERELRY, & EC ORI FHL0LH FEOIFS ATYF AYLYY abK pyTaay FAX
MDEBNRKE N7z, ALYy Eraix EC10.0 X0 1K T E

RGR <, THUZ NAR AFCHCEELE. £, S0%  ue et

A, ARG ECL.2 K& EC5.0, 10.0 (X CRIFREICHEBL @ EC10.0

T ZOZENE Co M THANERT AT S AN A FicEs £

CTHE ORI ZHERL, AT DR B RO L [ :
BRENTZ. —H, C W ThoThrTLr it abz “] “ “I

IRV ENHONTWAD, hrEnad [[EEE, AR A TIZ

awYF AvLrYyy ak¥ MEpay AR

BOTHEARAENME T LIS ZERPIS o7z -
B2 M B E
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P-8 Changes in native arbuscular mycorrhiza fungus colonisation along
crop growth stages in upland rice-winter crop rotation with 4 preceding
land uses
Pacharo Kamanga' , Akihiko Kamoshita' , Ryo Ohtomo?
Graduate School of Agricultural and Life Sciences, University of Tokyo', National Agriculture and
Food Research Organisation®

akamoshita@g.ecc.u-tokyo.ac.jp

The management of native arbuscular mycorrhizal fungus (AMF) to produce effective communities by
adopting appropriate soil management practices represent a convenient alternative to AMF inoculants
and may be economically and ecologically important to cropping systems but there are only few
examples of studies providing an overview of AMF colonisation in rice roots under upland rice
ecosystems and there is still no clear picture of how the association may be exploited to benefit crop
yield directly in fields. The purpose of this study was to evaluate the effects of preceding land
management practices and crop growth stages on arbuscular mycorrhizal fungus colonisation in upland
rice-winter crop rotations.

Four preceding land management practices in the upland field were used during summer 2021, rice

with inoculant (RI), rice without inoculant (RC), fallow (F), and vinyl mulch (V). Upland rice variety
(cv Hitachihatamochi) was planted in summer 2022. This was followed by rye and wild oat in winter
2022/23. The levels of mycorrhization were measured at different growth stages.
The highest levels of colonisation were observed from anthesis, dough development to maturity stages
whereas infection rates were lower from seedling, tillering to stem elongation stages. Previous land uses
had significant effect AMF colonisation with higher colonisation in F than and RI, RC and V. Plant height
was highest in V (80 cm) and lowest in F (70 cm). The number of copies of DNA of AMF in the roots
tended to show insignificant but gradual increase from early December to end of February which tended
to down toward middle of April on average of the 2 species. Tiller numbers per plant tended to be higher
in V than RC. Rye had more vigorous shoot growth and root properties (i.e., root diameter, root length
density, root surface area, root dry weight) than wild oat, and but no significant differences in AMF
infection were found between them according to the copy numbers of DNA.

The study shows AMF colonization dynamically increased in case of rice from early growth stages
to anthesis to maturity stages by the microscopic observation while for winter crops, the dynamic changes

were smaller by the measurement of DNA copy numbers in roots.
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P-9 Phenotyping short-term growth response of rice root system topology
through image-based time series analysis
Via Ann Candelaria MARCELO", Hiroshi EHARA® and Mana KANO-NAKATA?"
YGraduate School of Bioagricultural Sciences, Nagoya University,
JInternational Center for Research and Education in Agriculture, Nagoya University,

*Corresponding author (mnakata@agr.nagoya-u.ac.jp)

Root system topology is associated with the efficiency of water and nutrient uptake, which affects shoot
development and yield formation. As soil water is rarely constant but continues to change in the field, we created
a phenotyping system composed of a dual-layered moisture gradient gel, allowing us to simulate the dynamic
nature of soil. In this study, we compared the growth response of two rice varieties, IR64 (shallow-rooting) and
Kinandang Patong (KP, deep-rooting), under two treatments, representing moisture gradient stress and control
conditions. The stress treatment consisted of an upper layer containing 10% polyethylene glycol (PEG) and 1.5%
gellan gum (GQ), while the bottom layer lacked PEG. In contrast, the control treatment composed a single layer
of GG without PEG. Scanned images were captured at a 24-hour interval over ten days and analyzed using
SmartRoot (Lobet et al., Plant Physiol. 157: 29-39. 2011) and archiDART (Delort et al., 2018. F1000Res. 7: 22.
2018). To quantify root dynamics, we categorized roots from zero to second order and identified its root growth
status (emerging, elongating, and static). Root topological traits (root length, spatial arrangement, and branching
patterns) were measured. Our results revealed that KP exhibited significantly greater production and length of 1*
order L-type lateral roots (LR), primarily driven by longer individual 1%-order L-type LR and 2"-order LR.
Moreover, KP displayed wider interbranch distances (0.1015 cm) than IR64 (0.0921 cm). These root system
characteristics led to higher shoot dry weight (0.0101 g) in KP than in IR64 (0.0078 g). The observed increases in
L-type LR length and number were associated with emerging and elongating roots on day 4, elongating roots from
days 5 to 7, and the introduction of 2™-order roots during days 8 and 10 relative to control. In contrast, IR64
produced thinner and longer zero-order roots, and while there was an increase in 1-order L-type LR number, it
had individually shorter 1% and 2™-order LR, with reduced branching angle to its parent root. Emerging and
elongating nodal roots from days 6 to 8 contributed to longer zero-order roots. However, these increases hindered
further growth of L-type LR from days 6 to 7 relative to KP. Overall, these findings suggest that the root system
of KP is better adapted to moisture gradient stress enabling higher shoot dry matter production. Using a non-
destructive phenotyping system provides a comprehensive insight into rice root growth dynamics and topology

under water stress conditions.
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P-10 BN THEEUPEZILTIFARYEODL - BIEOBR RO FICRIZTTRE
S FRME™D « Mo SC s 2
VIR O ER, Y AR

THEE S (cf220227 @meiji.ac.jp)

TEM D ZE R I T, BASE TS IO SZARINAE O /3 A 2L SH, MALHARM TEIROBL /> OF %
B 952 EMZEFHILA(Liu et al., 2022). LAL, BARNEIEIZBWTHED O HEE22 R oF | 2 FE 45
72U, MBRDAAE S LI RITIFZEA L TS 7-57e0. — 5T, B/~ LT OB I > TIAND
TR m<SHERF T 2L TEDLD, MBI OKSERELZE(LT 5 (FAD., 2017). 2078, MMIRIEIC
AL SA, WVER O R ARILE H OMBIRIEL LR/ D LB 2 Db, £ TARIFFE T, ML TR
V=L~ A FBREray - FRAEOIR R A RIE T LN T 282 BRELT-.
[AEB LU IE]

BB KA X v S AR ES CRBRE L7, RS IT Y Eray (v _T 90EX), 477
(IT97k-499-35) Z VM. BRBRIXIE, FAEA X (F [X), WAL TX (R [X), BASZ T+ B~/LF X (MR [X)D 3
JVER X 2550 72, WASE CIEm AL IS RiE 30em, #ANE 60cm, #ARS 20cm CfTo72. 202247 A 2 HIZ
ZIEIVER] 25em, W{E#IM 75em CTREREL7-. R X& MR KIZHBWTHIZIT 728 L 72, Kifelx
N:P:K=4:9.3:13.3 g/m*Z i H L7, W{EDOINFERFIZ 2 vl Bz B E SEmfE A e L7, ARR
TIFKNFLX 2 KB TITo7. WEMOIREZETemE 100cm, S 20cm, BAT 20cm OFFHEENZI
10x10x20cm DE VA EILT-. BONIZAT/UANSIIIREDE, IRE, BENORE, REBERY
DOIREEZRA L. BRRIZEDEIE WinRHIZO Z VW TITV, ARFRAY 0.2mm A5 (FUIAR) , 0.2mm
~0.4mm (HifR) , 0.4mm PA b ORUVMARR 5 K OVEAR) LEFR L7z, TR G KE1L, Bk ¥ —
(EC-5, METER #h) 245 ALER X DSOS 10em BLUNR X, MR KON OEES 10cm, 30cm [ZFXE L
7-.

[FERBLOEBE]

ABWMTO R XEMR KON O HEEEFEEGKRIL, RSICEHDLT MR KOF A E o7, Ez, &
D HIRRFE G K EITF K <R X <MR KONETHELRo72. BASL T KV OZAMED A B0~ /LTI
Bkt S =B ORE DB 2 DTz, RARGATLELX TR > Tz, F KIThyEra s 2352 .02
IREFEZNEE, BROBIEN O 7 G MRERASELMAIH -7 R KIEF KT ER
A DY YT H R A~OIRORAETD 20 oT, 7 13E0 T 30em TIREFEEAVEINSE-. MR KIE R
XA LAY O TOREBRIOIRENHINUT-. £, ME R OREEEN @7, hyEra o -
R E AL B X ) A B EITRRD BIRD o723, F XD T/R I R X, MR K EEAEDST2, Y447
IZF X <R X <MR XODONEIZH_FHRE) EOAG B ILT=.

LIEXY, F K AKD &S D20 e nas O34 5 [H~DOR DR A BN 7RIS
7z, Fiz, WAL TB IOV FIZED Y57 OB O K RIERED 7] EL, S5 OFADMEES I, SEHFE
ELR S22 & THE Bz BN L= &35 2 BT
[BEEIAIZEIE, M3 AEMEIRY — o o KR4y idia 2 CES .
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P-11 BARMERICEITLBREED LIBREISH T HIEE
~AFEE/FOERLGDHRERTBE~
MR d A D SR D« AR P M e
DB KRB A B TR, 25N KPR P & EEH T2 5o Rt
“HKE G (syk.hosoil 3@gmail.com)

TN DI BRI UG 25T D BARMIARD 213, Hapf, M oL HEA~ e shs, —
75, MR OBEREIZBE MO L I3 HERIGOMRZ L L TRY, O LI 2R FE T
PEREA B HE T DINIRME TS, ARFFETIL, MR DR LR DARAFFIFFIEDJFARE (PX) DK
(& BL, HHERECAED MR R ORABZEAL 2RI L 72, SHIT, WX - Wi SR I B 92 B - ke
OFFFIEICRY, HIARBERED THEVRRE (M 2 L SR F i O BIRA RN 352 L& HE LTz,

ARFFEOFA L, 2022 FEEFICFRRILUFEE RIS T Thz, SHgstfiig, AFie /5T, LICh M
DOWNAEERFEE D RFEE R, S EEROITEHTIRE 100 cnd> HEWE A /ERK L, 13 0-20 cm (FE), 20-
50 cm (1)), 50-100 cm (k) O &N OHIAR R ZERINLBEE L=, AWFE T, Yoz 1LIRIRET D571
REPEARNZFUNT 3 WARLL EORRAEXI G L, ERBMEE TICT 1 RAR, 2 IKIR, 3 WAR DR 2 /ERL
U7z, IRICHOEBAME A O CIEAR OB 1S3 1T 5 PX BB (6B 1 W), & THEICWT, BlEL
TREWTRIAR I C BT 54 PX BMORDOEIGE R H U, 7, SR LB mE Ei{E 5, 1, 2 WARICB T HIRIE
£E, DA, BERATIE L.

FEL, TR IS DR E OIS IIAF L /R TR STV, AXIZB WL, RIS
% PX BOBIEEACITAECehole. —75, B/% 13 IRICEW T, THEREOIERBIZT T 2 R OH|
B L 4 JFRISEEMUT -, 2 JFARNZ A 4 JFARIOMIIRIT R R ~E T HHIR SN ZE DI T
5. TIRREITHR OB AN R EZ SO 57290, “IREE TAMIRIZIEZRERMTHS. LI=n-T, &
BRI \Z T CAF IR I I H M A (LS E T, /BRI EGEZRIL QD EEX N5, £, WHET
DB A IR 2T TR L2280, Bl RE O M) EAVRIBE L7z, SHIZ, PX DLW
RIZE FDFEERIIREL, FRCE/FICHARARIZB W TIVHE ThoT. ZORERND, HHEEICH-
THRRARRE A 7] ESHE D FEIE, AX L/ X TRARHEEZEZ DD, DFED, AFIL PX OEIGZ B A
EEET, % PX IS LD DB AROBINR A E 0 52 Cllla s ieZ 1 ES85 77, e/%E, % PX
B2 XD O E R OB, PX HEI G A B8 T2 (S, filliistkaes m bS8 583Z 2605,
ARBFZEDHEFIL, FIR G O HRIEEISENAF Lo /X TRALEC, HEIRE IR DR O fill %
BERED) BIX, PX BOFIELE PX BOFLHEEROZEND 2 /32— AL TATUTWDERIET 5.

A B

3 Tl K. B I3 O HEE 7. 5 11X B NORANT
FUAEARTERT. JFARTIIGT, 2 B, 3 JFR 4 58] 5 BRI MESND.

1 bR ORI O G 4. 3; e/ AR AR M O 42
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P-12 ARIZE TS RIRRE D v BRG S E BB O R
A DR B VG a1 R
1) Al KRR A R ER, 2 B3 - 1 e S BIRR S R e B (E AT 20 P,
VR R R ERBE T 2 —
“HKE G (inukaiy@agr.nagoya-u.ac.jp)

[EREEW]

AT OMARITIE, TEREANCRE<E2 D 2 FEHOAER GREKEL Y S BUAIFRE, R<EV L RMAER) 73
TS, BHEOTEENET T DER2IE, THEREE L BUIRORE A2 F LML THRIRAZ LR 3528 T
KN EOIR T ABHE, Hi EEAE ORI A 5. BUHRERANZ 21T, S BUAMRFIEOFE LR ETHEATS
B\ OB THIRA IR T 5L, FAEMDOEFR AL T L AR FEEA~L5316 75 (Kawai et al.,
Plant Root, 2017) . =2 CAMFIETIE, RV —F—BEEA T, HERIEHEA —F L 15 BRiED
"IRAL, L RARIE R A e T OsWOX10 (Kawai et al., PNAS, 2022) o4 RaO e BB 2R+~ — 1 —
WA TREARI T 228 T, RIS AE R Z— OB T A RN L. SDIg, S AL AU AR R AL
BT DR - MR BURMT 21T, L AUARRIZ AR 9~ OsWOX10 O T it s 1 DOPREZA I T,

€S 2bpS) |

F—F L VISENEN T 7 0 —4—"TdbD DRI, BLUOKARME BRI E T 51 s 17X OsWOoX10 7 €
—F— NN RV E R T T a AN VN B AETRIA RS (B 65 5) ICE AL B istii 4
TEHIL, MIARJFIE DT M A TR C I DR BABPEABIZZ L. [FERIC, EdU Yl K0 JFUEAS RS
B DM OB L2 BEL LT, 2T, LMD 32 HWTAE T 65 50 S B -1 B HIAR JF L2
TVT L, NIV ATV T =L EATHZEC, MR AR CREA ST D8 5 7218k LTz,

[EREB£]

S BUME L BUIANLARIFIEDR A/ H — L B ST BETIE, £ IR SR COM 2 — BRIk
THEEBID, A—F v T TR —F VIR ENETHD OsWOX10 OIEBLNFEIERAICleshsZe
DALz, Z20%, EICHEMAAEIZCTHRET S OsSCR OFBIRE, B IO HEE THE TS
OsNAC7 OFBIFEIENENZNEL, ZhDDBRRE RIS HNFHEM LS, i L A
ARJF LN TERL T D2 ENALNEIR ST, 16T, AMRIF RO I AEMZTNL, BLEITHORAET0r T
La— BAZIEZEHLEH1T, JOUIHPRIE~ERL TS L BULFHEE T 07 T ANEEEWZ HZ LIZIDRS
NoHEZEZ LS.

MNZT, WA RIS T DT ATV T M—SRHTIC R, LA A RS A L LT 23 [H OB {E 173 %E
sz, 2o AET 0 s T AOYHUICRED DR G K TR0 85— Ol 2@ L THRE O
TEREZA L2 ARVE L BB AR 7038 FAUTRY, RIS R L' OswOX10 TG iE
BT ChdAREMED RIBR ST,
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P-13 EQRAFLRAOBENRITYF O LS,  FTHOEBICRIFTERE
KT NV« I Z K
BB R

“HE G (ef220147@meiji.ac.jp)

[H]
H AR R DEF TR ER L RIETZENHON TS, LnL, AN AD FBE L E B
BN L 72 FE 13720, RIFFEIE, BB AN A N TR Lo~ O A B E R EMIT O Tk
THB BT TR EBT R T AN ADBE L BT LIE, H AN A5RM40ZE L (BIE) A3
EFICKIE T AR~

BEHBS L OU7 K]

2023/4/16 |23 —3IF 2T A MR LT 128 RN A IZa= Y i Ch DoV MASE OFE % — & 710
— R T ORFFEL I AN AD H e D 3 WBRAFREL, TNE AR A% | BT 2EWY T, A
AR DB EHG T 2H5 2K IC NaCl Z BN R E LT 55481k OAT1 %5, 2 %5 (OAT) i\, EC1.2
dS/m IZFHHFEL 2. ZAUZ NaCl ZHIIL T EC10.0dS/m & L7358 1A 5 -2 72X % EC10.0 K& UT-. F2, 8
%D 4/30 £T ECL2 KEFEAFEEZITYY,  5/1 LI, NaCl Z¥RINL7- EC10.0 KO3k CHEHLLTZ
XZEL, EC1.2—10.0 XEL7z. FEHFZRNOERE T £ T NaCl 222G CHIE L2 X % EC1.2
KEL7z. BERIZEAINAD LENOAS— T4 DAATTE/AIN A EOa<wYFHEEREZL,
canopeo(https://canopeoapp.com)Z Fl| i L THEFE R AR D 7= 4/30 (FEFEZ D OFERXIE TR 300°C- H),
5/5 ([F], 400°C+ F) 4 X S fE{AA P EH, i B35, # FEMOWYE, iz AL 7z, BEEfEIE Image)
(https://imagej.nih.gov/ij) & W CEHAIL7=. &5 i7=7 —47 5 RGR,NAR,LALSLA, T/R H4R7-.

[fE R EELE]

FAFLX DB A2 L~ iR (y=kb exp(-cx);y: B 78 5 k. b,c B 2L x: FE L AUR) CILEIL, 20 BI%k%
WA LT 1K), RS T 130°C B £ IR RO N X N
B X B 3o T2, FD%, EC10 XK CTAMKIZIK FL7=. o |

EC12-10.0 [X& EC1.2 K CIRHBROBIMFIITRE AT AL
w40
FUAoT-. RGR I3 EC1.2 [KTEi<, EC10.0 THEA 7=, RGR O+ ,,

UWNE NAR OZETHY, LAR ITIZENHLILD -T2, T/R XG55 0

oo
‘...
o

EC1.2510.0 o0
.

0 100 200 300 400 500
- S - s 7w =, EESE (°C - day)
AR AL TREHIAIL, H LIBEOLH FIOET TR EES
o ® EC1.2
N . N SO . P Y
TROTNWZENRENT-. ji, FHEE DB NDIE S AR AE 0T T g 8.0 JEPLL * EC10.0
6o . N EC1.2->10.0
1 £ A F L ADiES, RGRNAR,LAR, SLA 1O T/R ICRIET 4.0
2.0
RGR(g/g/d) NAR(g/m2/d) LAR(m2/g) SLA(m2/g) T/R 00 .8 ) P oo ni o0,
FBRX 0-12d 12-17d  0-12d 12-17d 0-12d 12-17d 0-12d 12-17d 0-12d 12-17d 0 100 200 300 400 500
JEEAEE (oo . N
EC1.2 0.291  0.151 13.8 8.0 0.176  0.019 0.031  0.029 1.53 1.81 BRSE (C - day)
EC1.2—10.0 0.291 0.101 13.8 5.0 0.176  0.020 0.031  0.030 1.53 2.52 .
¢ AR HSA N LADEND, W
EC10.0 0.181  0.129 6.2 6.6 0.177  0.020  0.024  0.023 5.20 4.32

ORI RITTRE EHEE S &I
Gompertz Hif TirfLl.
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EC1.2—10.0 Xi%, EC ZHE%IZ NAR MK FL, RGR MK FL72. oL SLA B LIX RO T, 2oz b
WBROBMEBIME T Lo EK EE 2 5ND B AR ZADZELIE NAR O LA @ L CHEE <
RGR (TS — 75, SLA 1T UICK L Z DOFEREL THBEROZb A b eh -7 LA EXD Gk
BTy AN A LD B E 2 TR0 WS REIN e i R/ S Y — AN B E S HTNZE D RS U
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P-14 KFEBRORBEFLFEICTTIRUBEM LVIFIERENLET D
T R ELMEF- « BT RAL - PR R I AR OV 7= - BARE A
SHERKFEYEIRES
“HKE G (520117@m.mie-u.ac.jp)

[ZUDIZ)E AR EEFTANL, TN EN T HEOBELAEEL, HMERFREIZmDL. FolEM b
HEMRIER Rr . WEMIT <D B B &AM LU T~ ASIVTETD, 4R, IROFESCTENE
D EaAMREL CREEDEMAICK BICEAT 28 ENHO15. KRB RO 5 ECIEM b 2 11
B REE B 2T D, T TARMIETIE, AREROFEELEMEIZB W TL, # HAKSLSEAS TR K
DHARBFBRIE DR BD FBKENEVIREAE RS 5.
(R4 UL D 53 B AT 123N T, D EKE N2 D A HIXE B HIXKOZNZns 3 W%
L, #4AKIX (180 kg 10a™), AT ARX (180kg 10a"), MEALFRX L=, 2022 4F 3 HIZ, K8, B
o, fbHLEFEETOAEEIEHNTMZ, FEMEHRAL, 5 AIZasehVEBEL-. AL MR
W, ARE, Hh B E, HIGEEARIEL, RN &R E LT
[FEREEBZE]A K TIE, SFTERINE MBI OIRE, BAARESH VO MR, i Bz E, Mo
HIDI RIS B X B CHE IR -7, B HIKOSEETER I T, MEABEXIZ A~ Tl &M X TR
TMEL, BATAMNKTHL Bz B DMK 7208, B E A OWT o2 5B ThH, A X
Fﬁfﬁ TR 0Tz ZDOREFIE, WEM B HIX DL 72k B BB O SRR i & B O TIR R D
ECTEMEICH B RE 5 2 W RLC0D, — 07, SIS M OV sk Ty, ]
T A HIX DY B HIXTREL, BAARESH -0 R IL A HIX JDE B X T/hESo7z. # EETRE
MEITHFEERIIT A XD B #HIX TRED>72b00, MBI CITHIXH THE 272D, &
HHLX R CTHEZED 2Tz, LLEND, TEM Z0SBIGEREED J7 3 KR R OFZEEVEEIZ 52 D%
IERENWZEDRILN IR o7z, ARWFFEIE, FEFEREEIZROAKTGIR R ORIELHREENEL T 528 T, H B35S
BR—EICHERFSILCQOD ATREMEZ 7 RIB L TZ.

F1FE
SR Y P
H it o HILREBEID s LB B HILRESED? R ik
(gm™) eg'hh (gm™) (gm™) eg'hh (gm™) (kg 10a7)
e 42220 1.6=044a 124240 79£59bed  10£029a  509+33nms.  588%37ns.
A AR 40+19b 1.2+0.17 ab 110+ 13b 72+ 3.6cd 0.8+0.15 ab 493 £33 n.s. 576 +20 n.s.
YATAk 47+£32 b 1.0+0.12 abc 118+ 11b 69+24d 0.7+ 0.06 ab 446 £22 n.s. 708 + 59 n.s.
AP 119+ 17.5a 0.3+0.09¢ 173+ 11a 119+75a 0.2+0.06 b 528 + 31 n.s. 516 +47 n.s.
B fi a1 66+3.4 b 0.3+0.04 bc 135+ 9 ab 105+5.6 ab 0.3+0.10 ab 510+ 22 n.s. 595 + 33 n.s.
YAIAh 72+94 b 0.4+0.03 bc 108+5 b 103 +£9.2 abc 0.3+0.07 ab 563 + 42 n.s. 623 £21 n.s.

BN, SEIE IR E RSB T B AN DD LAY

[BHEE AT SISV LGB B BT N DA PER O REAR LA G D RRIC . R D T /1A TAV -
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P-15 IEBBEOHRBENITY T DEBLIROBEICRITTE
TR AR EFB IE 2 - YRR IE S 2 iR Y
DFHRERFRFBER 2P TER, 2 THER PR R =25, ¥ TR PR +— LR
Bt s —
(aypa2423@chiba-u.jp)

EHEHO—FTHOHRTAT AT ZTaR=y 7 A (NFHE (BR) ) TOL XA T, FELTMIREAREN
R A2 X7~ (Hikosaka 5, Environ. Control Biol., 2015) 23, D RERI AV Bt /K FHESL ELE L
TERMIFHML 7513720, 22T, 2~ % DFT, NFT, M Cbs LTl L, B Mtiais
Na<YFOEBEROEREICKIETELREL-. ok, MERL, BERE2IVMmIcL 525
AT L (AT, M) 2 Hvz.

Hu EESOBHREE I BB C/hS<AeD, TR DMK T U7, IR O R TMBER CRE o7 1R
BITMZECTZ<, DFT Th7piorc. A BAMEIBIEI L7225, DFT TIIMRENHFVIREL TBHT,
NFT, MIZEHE CHEEL Q22D n, NFT SHIZEHE CIRA LVFEMIC ELi U7z, (AR BRI AN &L, HEE
REBBDMER CREL o7, REVOREBEZ LT 5L, ZRMHIET 0~0.1 mm & 0.2~0.3 mm DR
EEDMER %L, £ 1.4 mm DL EORBITMEH COLROLNIZ. Lo T, MEHTITHEAEW
WEEZLD, AR TIEZE OB REEFFOZENRHLNER ST, LLEORERIY, B ROMREIX
avYFOAEFEROIEE ST, MEH CIIAMRCIR BT E T HZENE BIICH D)o,
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O-1 BADERLGLIREBADSITYTOLEBLEEHNESEEICEALIFEDREH
G - BARAR T Y Nk Y
DEK ST R R B AR & IRRH 2R FE R, 2R RN K2 A & IR
“HERE S M25G013@akita-pu.ac.jp

— R, R ORI TR Z Y THLeAToND. 2078, M EEETO SR E e D K IR
DER DRI 2 DB OV TIHLMIEN 225503, RO EIRKNOFEICOWTX
IHETIZEAEWLD o TUVeV. REFFETIE, 6408 (397 nm), & (464 nm), #% (506 nm), &5 (506
nm, 633 nm), #R (633 nm), TR (730 nm), FRFE (850 nm), FRFME (940 nm)D 8 DD RAFRIZHE
FLa<wy Ak, £BEBLOAAL, B EEBICGZDEBIIOVWTHRELE (3 1 X). 1B
DEFIZONT, KA Y TRVALERX. (X)) LI C, RFEZ E TR 850 nm BRI X CH B2 H
IARHBIIZ (108%) (552 X)), IROE X CEHA EITH AOLRR X CH ERNDFEDHIL (233%),
RO IR X L AR YRR X CI B 23 b iuze (196%, 207%) (36 3 X)), H# B AFIzo0n
T, M BT REE I T R COLIE X CH B ZITRRD b7 il B ¥ Kl G &RIL, i
S, wREEE, AR X CA BRI DSRD BT (65%, 62%, 63%) (55 4 [X)). ABFFRIZEIDR~D
R E IR O FEHTARE M BB & BREMI B % RIZ T ZERHLMN ol DFED, M OIRIZITH
ZRIZEOH B 7 T REDEND AT = A LDPFAET B A BEMED R S 47,

o
o
®

0.08

S S S *

ol
=3
=)

0.06

0.04

REZME ()
§

ol
o
o

0.02

HEARLA A ERRE
R g @ *
2 ARE ORI DRI I L DR EH A~
5225058, HIIRIX S LT 5% KETHE

ENRHDHILERT.
0 60 ASOD 800

s Z

[a] o

%:aa a0 %

2 mmg{wo 400 ’F * *

080 20 i

T P

4 —

goﬂ‘ki—?ﬁﬁo&q‘!ﬁii& 2% % # ‘W ER R &

@ oy @ ’j‘ ® % gs*osyto @ *

B3 REA~D R ERFHC LR OE X B 4K REA~OELRDW E RSN IAM B o
v CERENG DA IR LT HUKl GHB~G DA, *IRRIXEEL
S5%KMETHBEEN DD LERT. TS%KETHEERODHZEETRT.
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0-2 /NI T DTHEMICRIFT H FEIMEDEE
PeAr g™ - i B R /NI - IR A 2
VIR KRR B AR RS KRR ) , VTR R0
“HKE G (akira-s0709@hotmail.co.jp)

=

— I, B RRHXMRFENE IS D 280D, IR R CIXAFITINR L7 Mgk N TRkt 2 4038 5.
RN L DRBHADREE T E L FE R EI T DI ENTELN, MG K AEBRERRD G5, WHEITR A
R ENZ L DA O WS N RIR C, MR E o F M EE Y & ROREEZ T 5. —J7, ZREITREOK
T ZER DO LV EDOZERBAMEES I, M/ Bk OfE R CHRIET D, RELZBHNT 57
DOITIE, ROWKEHERFTDZENGNESZ 2 HNDH, HEO BRI AR IR Z K S LA EICHERF 9200
BRID. RITHEN(BGE &) N REWT0, IR RR AR 220 RO CE 5. £2°C, ABFFET
ITAZRITH A N D2 & TIROWIKZHEREL, 73T OFEFBIRO Al REMEIZ OV TRETLTZ.
e L O

ARFEBRIE, BRKZEO N ERIEE T 2015 F£~2018 FITo72. 40 L ORFATR Y MAEF L7 4 4
HEDISRAT AR=T o 7w FEERICAE U, IR ALE X 2017 42 11 A 2 B35 201841 A 12 HET
ATV, RERATAR Y MOBE DT 2T/ b —2 —THI IO B ZNNR L7z, AAFRXKIE, HRAY 20°CE FlEl>72
B RN 2 TINEK ), BRI (8 BED 20 BF) 13X 20°CEHMERFL, IH (20 FE~% 8 BF) TR LA
[0 X 46 L OMHIIR S A AT 722 TR X ) A3% 0T, & 4 BHEERU 7. AT, WSS PERE MmO fRiE S L
TKGF AN AR Y — M IO 2R BRSO R, ZEL8 DKRT il RIBRT v /LB L O
WS RA EMINCIE LTz, $£72, 2015 A3 FEINE S R O BIRIC W T AT o7

SR CIE, 11 A TR, EOZENAALN, 12 A 28 HETIZATOENEEL-. —J7, INEXKEB X
OZRIR XTI T ORIRDNBIIIS VGO HEHBEN IR IZENALSEL T2, 16> T, ERE (X RIRECE 703
EORBTHIELIZEE 2D, ZABREB LI OKRT 2 /DN T, P HRIX TR X 3 LR
KAZEE, ZRBURF N T HE BT, KRT v LOIR ARG (55 1 K) . MR CIREEaED
WEPECTHDEZ X BTN, HIROIK FIZEVIROWAK N IME T LIZZENRREE 2 b, R1ERT
YU T OW T TH B 2T RO N80 o7, ABFFETIE, ZiRKICRE W TR EIZINEL RN &

T, 1 EEICE A SRS A T S a2 AT O (UA1sE 11A2E 12438 1213
D, WEITZBHE L) o7, 2, HEICHIER TR0 &58)o7= s | _':::“:E
ZENRERThDATREMED D, DT, MR I OWT g o B
L0 S T AR IV, M IR L 0 S22 i ,g'”’

EBILND, WEIVELS TS S H OB Lie M £

LT, BB OHIRL S, /AT OLED LG Ecxs 2

HDEE z BT, 25
BIN EHOKRT T vL
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0-3 EfHY) FEMERISD 3D AT/ DHESE
B FEVAK MEREY - TE Y
VERES IREE AU my e TN
“HLHE S (vas@mikion.tokyo)

T AL MBS OMET) AR v~ (60 BOITHL
T, BRIV 7R Image] 3L GIMP IZEHW <D0 D
H{RERAIEL, 3D A7 U=/ NS LUz, BT, B
EELOHRET ThD. F1K A (R TIOREE S
TARHLRED D 1E 2 OO BEZ AT 5. ZD7=0ic
FIHL7=>—/L 23 Image] CTHEAES LTV “Find Maxima”
THD. UL, BHEOWE DR RETHICES m O R EIER : e S
L, SERELC, WO E I 50 (5 | L T ] "“ﬁgﬂi iiii’l
1B B). LisL7eits, ZOBRBCREERERET, 7V | Y “'5'-‘ l‘l‘is II
T MBBBETDHD. I TS RERER (% b g 3‘ \‘“l".'!,'
) P, RIE Find Maima 25715, = QRTINS R
[ AL ;‘0“"}‘.
et by S8

OFAEZA AR IR T 1K C 3565, O
IZ2fEEE T, 2 TOERITEEICHE TWADT, BY

SHELY—L (GIMP) TEBICEGTES(HE1E D). ECE%ETM;EEL?SQZZEZM -
(Initials) LightGray; Violet; [: Darkkhaki; M- Pal = (]
FEoOBGMET, 2 TOBE LY NI TGIMP 2 EE—
FIL T AbEEITHEEBIT, Image) THE1K C £TO 71

WLFRZ S 9. HE3DMEELL T GIMP Tl ORI 7 EIT, Bl A R &8 —3 5. il ¢, MEe
BIECAEIT). ZOBBEy M RATEHAICAY 7§ 5HZET 3D A7 Y=k (Cuboid) AEFESILD
(552X, Image] @ 3D Viewer (ZLAHFKR). ZDAZ 7% Image] (ZFtAAIADIE, “Volume Viewer” TEED
W AR R TED.

B> White & GreenYellow DOER73 2B AIZ T 572912, Black [ZE#19 % (31X A, B). ZO/EE
ZHEE LY NI L T fRLELCEL T T 7 A2 GIMP [ZHES TV % (Batch Image Manipulation). 53
B OIS NI- i By M Image] (ZHEAAIATeZEIZED, LMX ZHUNIHERR SV 3D A7 V=2
rL T 3D Viewer
THR/RTE, T=4
—arb A EET
H5 (531X 0).
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0-4 BIARBBEERICETHREE -RFERRHFEDOERELLE
LIFEHE ™D« i 5 SR 2« ARTRECC )T 1B YR BB 9« HR S 22 AR )« RAF i L Y
DL IIANT KB KR GEBR BT A 220 JE R, 248 0 L AT RS il ¥ B i IR T K2 BR 55 AT
R, Y B BN R TR, D AL E KA A T — VR R R 2 —
"L G (takuff0630@gmail.com)

RASHIAR T AR S b L AL 3D, EATE K 0 2 I T DB A2 E T2 MR REASK) 2 mmd
TORESNDZENZL B CABERFEAARD KT LW ST K5 8ZFF> (Finer et al., Forest Ecology and
Management, 2011) FRARIZISWTHIB O — R AEPE B~OEIG X 33%% HD TWAEHEESIL TS
(Jackson et al., PNAS, 1997).% D7z MR ENEZ TR <D Z LIIBRMRO R FEIGER AR5 ECEETHLH.L
DAL T OFRANL L B0 57 /1% B3 572 MR EN B OBFIEI X Th 5.

TR OMMRZBIELT DIV IFFRERRIC HIRWm (IRE) kiR 70 FIETHLI=T Y ik
(Boehm, Zeitschrift fiir Acker- und Pflanzenbau, 1974) R°AF+}{£ (Dannoura et al., Plant Root, 2008) 73
WHILTWD, AF v EITHOLNACDHIHIZHER L T T ZUNVR Y VAL T Ty Ry RAF v 2 4F AUIR
B2t T FIETHL. ZOFEITRE 245 T2 FIELL CTERTHHI=TAY M AEDK) 30 D1k
FEEARE T 52 LN TED. ZNODOFETHAGF U ARBE G DR 2 fh U AR D RR - $55EZ FHAI S
ZETHAMBENBOMRYT 21T) LM TED. LU IR D L TH D FE COMAR A LR 72 R ) 2 B2
DWW AR C LD AZENEC TLED.

DT AR RG22 ORI 2 B # TTTo Y 7 by =7 AN O BRI THD A2 1T
ARATA (Yabuki et al., Method in Ecology and Evolution, 2022) <> RootPainter (Abraham et al., New
Phytologist, 2020) ,Trenchroot-SEG (Teramoto and Uga, Plant Phenomics, 2020) 72E 2355 . —f%EIIZ AR B
hfh Y 7 by =77 3o s D AR R SRR B R A O TR E 2 ATHO 2L TARR IR DRI O B E)
A3 22D A REL 70D . 2 bA WD Z & Tl T B9 2 IR ] D B 0, — 8 O FEHEIZ LD AMAR Fh H 3
AIRELTRD. 728, Z O HIR BB DR HHITE L TODDNIRIEARH] TH L.

Z ZCANFZE TR AR B AEAR 8 L7 AR B Zhih Y 7 by = 7 2 PRR T 52 La AL Lo i A i
Fe i R B T B ARBLEE DO RO /% N TAREL AF v 15 O TR B G O 21T > 7o Bt LT AR A
B OFRE HIRO A A B O A TERY /31T 528 TR FE i HHER 2 ER L 72 AWFFETIE 3 FEOH
AT Y 7 M =7 2 o R LT E 3 R E G SR FEh B G2 LY 7 =7 I &
AT 2T RIS R — & T CHR B SV AR BB IR DI R 5 7 — 2Tk L CH B &2 T o7, 2L Tl L7z
G DR R 2 0 E L7 AR R D BRI DA 1) 50, Bl = < AR FEAR DR G RS F B H OB D LTV b D%
AMAREDREHH IS L CWOD & ELTE.

FEEROE F AR AR O O A A X F B Rl H & RIC<EEIME M S 2 O & SCHZBUMEMIZH D8 D
CATH DT R AR FEAR DR I AD R L U CRURAR TIIRCR L7288 0 3l TEARD o T r — D3 S
DIV FESEAR TIETT &2 HIAR A S QUi o T o DR SRR R CTE 2R o T r — AR ZL b7z,
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0-5 TIEHF DB D5 |EthE=-BRICET H5ETIIVRER
AT (LR D
DHUR RS KRB i A B 2R A ZE R

“HEJE (kinoshita-mayu110@g.ecc.u-tokyo.ac.jp)

ORI, TR T B2 R T7 = LU THEREL, DV RIICEE BT 5952 LN TES.
LinLZRAin, I E DA BRI EE I E- 2 D8 BTN T LH AL TIE RV, RIFFETIE, ROy
REXE D BB TR HIEOBEIIC 5 2 A BICHOWT, RIS BIE L. Bi%ai
IR 2720, 3D FV 2% AW TRAHNTET WSS AVERLL, # OB E2 1TV VRS S R B 4 &
THEBREITHIZET, HEHSN-ET N ERRICLDEBENIAE HI5LT-.

FT, MOBIEHEXITIBT HETHEIMEO R EEZ R~
= BRRIIE, RO T RIED R s oET v
RAERL, BIEHENZRELIFER, W DR
BIZ LT LTI LT (B 1 X)), Fz, bbb
FREDTZMBORBIRIZ DUV T, TR EDEEERSC 15
DREEE B L TG Ak T 2 G T VAL
7o, BEMIC R DF RAE R E FRAE A ik LIl A, Yo :
BAF—EN b L — —

WAz, BURFFMEIZBE T 2AF%ELLC, TR HeEFEEED i mmea)
BIRITE ST TR 3 ICRELT, DIEAEORRDLE 1 K =7 RO MITRIMES KB &Xx
TIVRZEERIL, FLEILEREL B 2 X). 4
U1 FE 73 60 ~ 75 FE TR R ERDAER NGO, £, EBRFEREHAT D720, FIEREEROBIZH N
TeHERA IS AL, BURFEN AR T OBERTE T VAL T2, RRE DA IT ST AER, I DKL
PEAE D, EREICH RW—BE "3 ZERHLMNEeo7 (5 3 [X).

THHORERIL, RO FRIC T DA =X LRI G HDH25T, BiRET MV AWZE
TR FTRE CTHHIEERIEL TN,

10

Fmax [N]
o r N W & 0 © N © ©

-
/
- EHE
o SEAIE

0 10 20 30 40 50 60 70 80 90 100

Branch angle (° )

552 X AR LERBR OB T 553 X s ELABIR T
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0-6 R4 5T IBRIFICEE T HIRFBERHIBRAD RSB FE
P SE K - AR 2 AR D - RIS V- it V-
HIEASORER ¥« et T3¢ ¥« HEp ] 9 KABHRIL V- I 1E - O B A%54 Y
VA BRI BEER B AR IORE, P 4 BRI A A B O, ) SRR B AR E BT
WA B Z— BRI & —, VR AN RGO, ¥ TR IR R B\ P 238,
O BRI B R SR

“HKE ST (by.39h.2432@s.thers.ac.jp)

BEARDHIMRIE, HEENLEAKSZLEVZ TR EIZH, R FEARERDOREBRZ M5 ECTE
BB THD. £o, KAHO ZBLRFREBICE ST, ROSMIHEARRDZEDHESIN TS,
LinL, ZIETOHMH T EAERRROTRAEILT IJOBEIRORRANG, RS 50 enf2EEETO HEEREZ %t
LELTRY, HEMRROUERIZAEE THMROIZREFHECIEEIZ SN H IS TR, R
LR FIRIE D LR ZE DB LB ARRO AT OZALD, BIARL LEEOBORFMERICE 25
WOV TR R <FHME T 2720120, HHEREIC I T DR O TERERFME-CIE RIS D W T IS BRAR
HZENNEETHD., RIFFETIE, B2 HRRRICAES T 5AF RIS T HMAR O RERM: IR0 i85
Dy, HEERESIHEWE D IIZZELL T D0 %, HIREO /A IR G TRF 2242 B Y e
L7

ARBFGEIE, K E T HEO L1354 i B KR 7 ¢ — VR AT RE b b B LA
[ S OB SRR T TR UAF AR G L LTz, =7 — A2y 7 W TAF AR DO[E AR R %
TG DRIV IRBECHRD ML, HHERE 5 X43(0—10 cm, 10— 50 cm, 50— 100 cm, 100— 150 cm, 150- cm),
F 4 X537 (NE,NW, SW, SEYDEF 20 X328\ T, 3 IIRFEE ECTOMIRRZE 1 K3 oX 4 DEHLT-.
HARRIE, BUHCIRPBOEE 2 RIEL, FREIC TR L%, REOEBERREZNEL. -,
XA BN AR O Rz B B2 E L7z, JE0 I, 2575 A C LR DS L i LA E L7z, RIFEERT
13, BARA NI 2 X 53 ] CORMAR ORI O R R A Ll L, T S0 T i & D BAR A3
NIfERERET .
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O-7 YA AA=VIFHNRDAR) U LENLT=
4 @ Radial Oxygen Loss /\UT7HFIZB853 5
FNBAEDD JEKREIR VLB D 5 i D LA L D Y- By sa 7 D
VIR ST R ARG IR E, 2 AL R PR R AR 7R, ¥ B B ERT,
YRR A2 (Cishikawa.aika.t4@dc.tohoku.ac.jp)

T AAEITARIC ROL (Radial Oxygen Loss) /N7 AT L CAR i ol XU Atk 2 18 U 7= i 32
DORFEE FTREIC T DI LT, K HETEBRL QD A 325 LWL OO AR XK S
(Stagnant &) CTHHEMNINITEZEKTSH. NUT O EMRIFIIANY B ZHNTND, NUT
TERIZ B D DM BN T XA TH ST, ilt, A D ROL NUTOFFEIIT TV
(ABA) MHLIZREEIZ RT3 2N A Sz (Shiono et al. New Phytol., 2022). UL,
ABA OMLOREWRVE L I3 ST TR B D202 E 9035303 TvieioTe.

Shiono et al. (2022) DWETIE, VAhh A= (CK) DOIEEETHARY A & in O
FHEFNHEERSN QO 22T, Fx 1XICK 254 F0 ROL AU T FHEICRE 5975 | Mz
Tl ZOEZEREET 5729, (1) CK 1255 ROL NU T EM 4 CK A AR RK, CK D44
FHRBRIZED, BEELTZ. SBIZ, (i) AU TFHERHTRO S IRV T CK 3% FEL T
WEDEIINE, T DB BN A A= 7 (MSD IS0 R CK TR L. &I
(iii) ARV AEBGEG - DL R—2—T v A1250, CK IZLDI R Bk 8 2 T~

FEERIZIFA (Oryzasativa) B ARRGfEEA R CK AGKRERK (log-6), ANV ~—T1—iE
faFO7rE—4—GUS %ZH# (OsABCG5P::GFP:GUS) A1 L7=. MMIIFET KNS ER
R CHIEE %, ZOFEFHXELMDHLLIT Stagnat S/ T/KRBEES L7=. CK OAMVAEMLERE L CTKHE
fRIZ CK (trans-Zeatin) % 0.1, 1.0 F£721% 10 pM AL, 24 FRRIEESE kR L7=. ROL U7
FE M RV EMRIE AT L TV —{RICEVF L 72, S DAY TE BT Fluorol Yellow 088 (2
FOYea 7B A R L — P —BAREE  (LSM900, Carl Zeiss) TaEAfiL7z. GUS Ytz fiiL 7=
FII AT v LS BSEE  (Axio Imager. A2, Carl Zeiss) THBIZIL7-. IROBEWE T Lo CK 43Ai
I% iMScope TRIO (E{EEERT) & H 2 MSTIZEDA#EHTLT-.

B A USRS O Z IR HH2MEEAE 2V ROL NU7 (ROL: 1 nmol m?2s™) ZJERK L7
Stagnat Z51FC log-6 DI L OBEFEIRILA (143 nmol m?s™) HEFRIIZ. ZDHE, log-6 DAL
FAZBTFHARNALLUTZA AR OE S IHE T LT (P < 0.05) . MRS THE LA RIS
%95 CK DIARE 5%, ROL SYT LA AR AL ZFFELT-. il T, ROL NI T IR D4t
FJEDARRRIZI 1T D CK OFEEE MSIIZLY, LEEIICHRIEZA, XS0 Stagnant
SAFICZEFLTC 1 BiE121E CK O RIFTAIZR BN iR TE 2. SBIT, RS CHEEL-
OsABCG5P°::GPF:GUS ## T, #ME CK ALHE 24 FERI#IIZAMZIZHR GUS OFEREN bz
ZLb, CK DN TOARY A BB FORBEFHETHZENRBENT-. LU EORE R
5, CK NARYALZENLT-A 1D ROL N T FHEICE 5352 L0307,
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0-8 IL—hrTLyiv—F v/ \—EE RV AR R OKEEEDRE :
BNAEHTTRSEHIC
AT D RO D BFEAR 2« 5 et D
VIS MR R FBERA A B T2 e R, 2 [ (L R A B 2 JE T
"L S (t.masumoto2 1 @gmail.com)

BIARKIAR (B2 2 mm DA FORMGR) OWAKMEREZ M52 L1, BIADAEFIEE O IR FATIZ D72
WHEEBIZ, T — BRI O EVEH RO RIESE L2800, FRMARERIZEIT DRGSR O Effs
HRIZBWTHHECThHD. ARFERTIL, B T TEIAKMIROKZEEMEZFHT 5 FIEC OV TR
5. KB, AR HKOMNTEERL, ARRBIROWAGEESCHED R BRI B 5.2
HTEDHBILTND. ZORIE LFHIILIEY ORI FEAE DI R TIFED LIV TNDDS, BAMRMRD A
BT HHUR COREIZHAMIREENORIZLLIW. BN THFETIE, Ty y—F v =2 HWT,
ORI N LN —EDENZMZ, —ERHEZ SR O BIWr S HE LI KO &2 7 i § 524 T,
ARFBPEAFHTD (3 1 X a). KRFETIE, HIRLIOKEHRERICE ST IEREICRHIROILT, &
RBZIMNFF D S TICHIR LR O BOFHA AIRE ThD. Fiz, BERT Ly v —F v/ —E %R
HAR R NHZET, FHIEEEABIMIFFD T 2o CE (B 1 X b), ZOMMOFHINC LB W) il %
AOETHAL RINIFEDDIENTED (B 1 X o). ABBEZSDITIZEL DT PEIAMIRO KB @I
(CHIRA RS, FHANCEBMA TO R D e N THS.

3. il Lok 2. JENARUCHES T
@ HRER T \@}ﬁiﬁjﬂ&‘

A p
i .
N, by
1. —EES CHIE.

BHEHTARLAN Ty —Fp L —
FBIXK 7Ly vy —F v L —IEE O,
(a) #MEkE 7Ly v —F v =& O AKERMEFHA O FIERE XK. (b) AKZ @M FHZ
HERER Ty Ty —F v N — L BEHT AR RONE. () KB EMEEHANC L2 5 D5
B, AL (2022 ROWFFE 31: 105—114) % —FRckZ.
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0-9 Analysis of control mechanisms on promoted lateral root development by rice our?
mutation focusing on OsWOX170 regulation
Dong Yihao" - Cornelius M. Wainaina®®« Yoshiaki Inukai*®
D Grad. Sch. Bioagr., Nagoya U., ? ICREA, Nagoya U., ¥ Dept. Hort. Food Sec., JKUAT
“HKE G (inukaiy@agr.nagoya-u.ac.jp)

[Introduction] A well-developed root system is essential for efficient water uptake, particularly in drought-
prone environments. However, the molecular mechanisms underlying the promotion of root development are
poorly understood. Previously, we identified and characterized a rice mutant, outstanding rootingl (ourI), which
exhibited a well-developed root system (Hasegawa et al., Plant Sci., 2021). Despite the important root traits of
our] mutant on a stable grain yield under drought-prone environments (Hasegawa et al., J. Agro. Crop Sci.,
2022), the molecular mechanisms underlying the promotion of root development are still unknown. Here, we
tried to reveal the mechanisms of promoted long and thick lateral root (L-type LR) development by our/

mutation focusing on the L-type LR inducer, OsWOX1I0 gene.

[Materials and Methods] qRT-PCR were performed using the total RNA extracted from the seminal root of
WT and ourl mutant seedlings. A yeast one-hybrid assay (Y1H) was utilized to identify the transcriptional
function of OUR1/OsbZIP1. To test the binding of OUR1/OsbZIP1 to the upstream sequence of the OsWOX10
genes, we performed an electrophoresis mobility shift assay (EMSA) with recombinant OUR1/OsbZIP1 proteins
and Cy5-labeled DNA probes. A DRS5: NLS-3xVenus and pOQHB: OsWOX10 constructs were transformed into our!
mutant and the wild-type via Agrobacterium-mediated transformation. After getting these transgenic plants, the

Venus fluorescence and lateral root development patterns between them were compared, respectively.

[Results and Discussion] OsWOX10 is significantly and highly expressed in the our/ mutant. Moreover, the
EMSA revealed that OsWOX10 is a potential target of OUR1/OsbZIP1. It is reported that the seminal root tip
cutting effectively promotes the formation of L-type LRs by promoting auxin accumulation (Kawai et al. Front.
Plant Sci., 2022). Different from this case of WT, auxin accumulation during L-type LRP development was not
observed in the our/ mutant, indicating that two independent pathways, auxin signaling and release from
suppression by OUR1/OsbZIP1, exist and cooperate to control the OsWOX10 expression for L-type LR formation.
In addition, through the phenotypic analysis of OsWOX10 overexpressed plants in the our! mutant background, it
can be considered that high expression level of OsWOXI0 can lead to an increase in LR diameter, but it alone
cannot offer the branching ability. Subsequently, we would like to propose a regulation model that OUR1/OsbZIP1
represses the expression of an unknown GeneX, which positively regulates branching ability of L-type LRs.
Through further investigation, I sincerely hope that this key factor, GeneX, will be identified and contribute to

improve root development for enhancing rice tolerance to drought-prone conditions.
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0-10 /RFEMEMIZBEBRRBEICTTFRMEFICHELGZRRAEEZEETS
FHL AR B EAR -k R D-8m Y F -
DRE VR B KRR EBEE A B2 Fe R, 2 BE VR B R KB S AOK PEE R ZE ), 3 Ve B R 2R
G

HLE G (k5697087 @kadai.jp), EHAGSE (sakagami@agrikagoshima-u.ac.jp)

[T RBIOEM] ZHFET,Kono H(Japan Journal of Crop Science,1988)<°> Matsuura ©(Plant Production
Science, 2021) DI, T 2 13A REHEM DIRFL RSB D ZERMEIZFE B L, X ¥ (Panicum miliaceun),> =1
UV . (Eleusine coracana),t(Echinochloa utilis),” N2 (Coix lacryma-jobi) DIKEEFEISZEIZOUWTIFSEL
TEC AR TIEF Ly ar7e TORDIRIEFR G E DOV THER L R AMERE R TR S22 78 = CTRS
HOXEIDBIROIAD IO DORENHELARDIEZ WA LI 2, AAREM RS 255 [FEEERIZT, Eio
4 FEOH FHIARBESRBREL S G- 2 D5 U OV TS LT KIR SR T IR DO R SITARNE O T APLH LR
UEOME R IZADFEE 5.2 A (Armstrong et al., New Phytologist 1982, 1983).%¢ D 7= AR CTIIIEHE
FRICENMED B DFd - AR T, ROKEEFRICENE DIDTERL TODEEIGNIT 25 B I TRETA
0, FHIFERL /e = THLED LN LR ARIRSRE T TIRNELRDICE NPT ENFLFITL AL BN
IEIINTOVTIRFLTZ.

(MBS L OTE] FE vare = bm ANNAF OLEN 4-5 DR 2, 1852 RKAKBHKIZ 6 B MBIMbS w7
BISZOFFABFSEZR (BRIX) &, BHEHAI > TR L ABHE CEBTSEX (BLRARK) Z2i%i1),2
NHDXT 16 A RO Ak GE LT o 7V 7 UTARIT 50% =4 ) — /WAL 4°CTIRAFL, — IRIREL,
TR AR RO A5 AL (420K, 22 B2 B, /O 18 SR ) O Wi feZ- 5L 72, WinRHIZO (ZXDRODE.
BOPEICHESEFE AR <0.5mm, 27> MIR<0.6mm, T {AI#R<0.6mm, NFAF {AIHR<0.9mm
ELTERLAMRZ I TIR K LARF IR Z G AL 72,

[(RBLOBEZE] BRRIIFCBIOVa7E = TEBRX THEIORD LI ARBITF B2 RSB TIE
LR X CH BN, EREAREBITIEORICB W TH IR X TH B U — ) R B/ R R
IIFE TN X CTH R L —H Cem B LU AR TIIA BTN D E) BN AT DL
IRMHEMED E W T T IKEE SR

160 . 7o o Vins.
N . ‘é‘ | Vins. ‘-*“ ‘:H —_—
BREECIIER - ADHIVORSIFHES 20 r v var
£ 120 nESR VXT: n.s. VXT: ns. VXT: ns. VXT: ns.

BB ZD—HTINEORECITRIE £ [ owns
R L0 DU, R # o [
FIREOFERRIC I T [
WBHDTHDLEE 2 B, IRE DR
AERER TOBIRIL T, E DRI E T

DI 4 0D 2 B 2 HE A L AR 0D D, o sares

EHERF T DT DA RIZRINE R DT
IZ72 W EHEER L CUND, F—X ENETNOEOTEREMRE

VIVXT (X2 2 n il 22, AP 72, A2 EAE O Bt E2 =7,
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0-11 Soil texture influenced the effect of P-dipping on NERICA 4 rice root
morphology in early growth stages

Emmanuel ODAMA"?, Yasuhiro TSUJIIMOTOY, Shin YABUTA?, Isao AKAGI?, Rael
CHEPKOECH", Ibrahim SOE", and Jun-Ichi SAKAGAMI*"

YThe United Graduate School of Agricultural Sciences, Kagoshima University, Japan; ?National
Agricultural Research Organisation, Uganda; *’Crop, Livestock and Environment Division, JIRCAS,
Japan; YFaculty of Agriculture, Kagoshima University, Japan.

THEE S (sakagami@agri kagoshima-u.ac.jp)

Introduction

Phosphorus (P) deficiency is a major abiotic factor limiting rice yields in the highly weathered and inherently low-
nutrient soils of Sub-Saharan Africa. Studies have shown that P-dipping improves P-use efficiency (Oo et al.,
2021), boosts root growth (He et al., 2003), enables rice to withstand salt stress (Sarangi et al., 2015), and improves
rice seedling resilience to water and nutrient stresses (Odama et al., 2023). On the other hand, soil texture is known
to have significant effects on P availability and use efficiency in rice (Alhaj Hamoud et al., 2019; Dou et al., 2016).
In this study, we evaluated the combined effect of P-dipping and soil texture on rice root morphology, with a focus
on its effect on shoot P uptake (Shoot Pup).

Materials and Methods

The experiment was conducted in a greenhouse using 11-cm high perforated plastic pots having 9.5-cm and 12.5-
cm bottom and top diameters, respectively. Three soil textures, i.e., sand (pH 8.8; Av. P, 24.5 mg kg™!), light clay
(pH, 4.9; Av. P, 186.5 mg kg'; clay, 43.4%), and heavy clay (pH, 5.8; Av. P, 18.3 mg kg!; clay, 79.7%) were used.
Pots were filled with 1.5 kg of experimental soil (1:1 w/w; bulk density: 1.2 g cm™), placed in plastic containers
(48 x 32 x 8 cm) lined with black plastic sheets, and water maintained at 3-4 cm in the containers throughout the
experiment. To correct any deficiencies in N and K, the experimental soil, 0.43 g of (NH4)2SO4 and 0.12 g of KCI
were added in each pot, respectively. NERICA 4 rice variety was grown in seedling trays until the 3-4 leaf stage.
Prior to transplanting, roots of some of the seedlings were dipped into P-enriched slurry for 30 min. The P-enriched
slurry was produced by mixing 45 g of air-dried soil, 14 mL of water and 1.31 g (Pdip) of SSP fertilizer, an estimate
for 40 kg Pha! (Odama et al., 2023). The rest of the seedlings were transplanted without P-dipping, in pots applied
with 0.3 g and 0.5 g of SSP fertilizers as estimates for 25 kg P ha™! (P25) and 50 kg P ha™ (P50), respectively. A
control (Ctrl) without any P application but N and K fertilizers was set up; all treatments had three replicates. Root
samples were collected at 25 DAP, scanned, and images analyzed using WinRhizo software. Data analyzed in SPSS
Statistics at 5% a level.

Results and Discussion
A significant difference in the total root length (RL) existed between Al I ———— @)

the heavy clay (79.5 m), and the sand (43.8 m) and light clay (41.5 & 50 | Pp* s*: Pxs* 2

m) soil textures. There was also a significant difference in RL :—;; b
between P treatments, with the mean RL under Pdip (66.6 m) £ *[ . Z S
treatment showing the highest value compared to P50 (58.6 m), P25 5 4 bc by

(53.9 m) and Ctrl (40.4 m) (Fig. 1A). The mean root surface area
(RSA) differed significantly between heavy clay (869.5 cm?), light 0

clay (602.3 cm?), and sand (557.9 cm?) textures; and between the P 5 [P S5 Pxs a ®)
treatments, with the mean RSA under the Pdip treatment showing a 16 . ]
17.8% and 41.7% increase relative to the combined applied P £ ab? a7
treatments (P25 and P50) and Control, respectively. In a striking ¥ ST o 5[FH,
contrast, whereas the mean RL under the heavy clay was significantly %

higher than that under light clay texture (Fig. 1A), the mean shoot Pup Sand L-clay H-clay

Soil texture

under light clay (16.4 g pot™') was significantly higher than that under
1 ~1 1 .

hqavy clay (5.9 g pot ) and sand (5.7 g pot .). textures (F}g. 1B); and shoot P uptake (B) under sand, light clay

this was further supported l?y the strong positive correlation between (L-clay), and heavy clay (H-clay) soil

shoot Pup and RL under light clay soil (r = 0.58%) than the weak  textures. *, p < 0.05; ns, not significant.

correlation under heavy clay soil (r = -0.12*). The combination of  Error bars show Standard Deviation.

higher root biomass with low plant tissue P concentration in the low-

Fig. 1. NERICA 4 root length (A) and
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P heavy clay soils can be explained by the Piper-Steenbjerg effect (Wikstrom, 1994). In conclusion, the findings
of our study suggest that soil texture influences the effect of P-dipping on NERICA 4 rice root morphology in early
growth stages.
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REAZ™ -SAERE?
Vg B E BB e 2 —, P4 d R R R B A A g e R
“HKE G (inukaiy@agr.nagoya-u.ac.jp)

[EREEW]

INET, ROFERELZRmDDLILT, VA/NVRRIIREAN A FIZBWTHOLFREA RO EEFED W]
HECHHIENMERII, B2 IFHE, ZOFMMETOERLBELBILREZED TD. —F, JVELW S
ARVATRIZEWTIE, ZHE0W 5K BIRBNIZEAE TN 2TV BIROIED 288 L TH L E A
f OB T 2DIIIEFICHEETHD. D7D, ZOIOREE FIZBWTURRIER L TE DI deE R %
HLDZENTEDLOMIIDNTRWT AT THRENET, O TIIERITKEIRETH o7, LovL, 750
DOWFFEE NAEDRRSN TEBLRO T, 5762 OB EICEMAY I ER T IUTHICE DR e
WD, BIEITRATEEA ARV IRL TD. SR Z OB AD —ima iR/ S CIEHE, EEEOLORER
TEREEDTZ.

CZpEpaps) |

EPDRAETHIRNER THLFEARENE L D720 erl] 728 54K (Inukai et al., Breed. Sci., 2001) &, ZDJi
T CHDHE T 65 BAMELE. —HROWHE 5 AL, T 5 ALL TR, 2) JRAFE 4 A 28 BIR
1R, GUUnTE 3 ARERAK2 A, @ B2 ARERIK3AR, O B 1 AR-ERIEK 4K, © 5 RED
ETERIRI D 6 SO BRI DEHENL, WA FTHEL M1 1/5000a U7 VR Y ME—#ET DB ELT-.
ATARIZTHEMLIZ 16 BEROE % 2023 45 3 H 29 BIZE Ry bA~BHEL, #KSM4 FICTERLEZ. K1
yA%D 4 A 28 BIZPEEORY KL, 6 BRICTHEKRL TGRS FICTHRE L. R0 U3
IR K Gofth P IS TR L7z, 2ol FioL, 228, oK EARIEL, FE8RiIT 3 K T1To7z.

[EREB£]

WRHEK M TIC TGRS LI BRORK BIE, 5 AL 2 TR THHDIT 5§ RELETERKTHH(6)
([ZHART 3 fERRE @ o7, Fo, WHEZRRDEIETRA L@ DEDOW A BEIZOE@DRIALEL,
BERARDBE D 2 DI T LT, 20728, cerll 78 BARITZ ORI O D 7SI KWK EE I A3
EZELLIE TFL QW DZED MRSz, — 7, Ry bRl 3 % O R HUE, (1D T40.3cm & 232K,
(®T 35.1em & 21.5 RTHY, WTFNOBELERE TR -T2, Fo, BREITFSREICH R TEOREE
WL, ZOHDEFIZONTINODEITIANBHEAHY, ZRAETITESWINGEDLS > TNDHHDEE
2D, —J7, TKHKIL 5 ARLL TR THLODBIEICZIEICENZEILY, FHcOHB)TiE
IFERTOENEN BTN, @O TIHEHARE DI EEZTHY, SHIZ 5 AL 2 TER
HETHHEOTIHEOENITEBEEINT, R TOEMELREEThHoT2. ZOIHRFEROFITIE, L
WEZIBARN A FIZB WA ERZHERFT 2 BT, A RICRONIKERE D, EDOIITHI SN
WD 2 JIZOWTDOFERPOREEZNTODLD TIH RV EIIFFL TOD. SZITHEAR AD M) IR LS
AL OWNT, SHITIFE S S THHEE AT CREERBRZ AL T2,
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