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<7wuZ'Z A Program>
7H20H ()  Saturday, July 20th
13 : 00 A7 Registration, 78 A Z —fE7 Posters display

13 :30-13 : 40  BHE DS Opening remarks

13 :40-14 : 40 ¥l Special lecture
Poplar (Populus x canescens) root suberization in response to abiotic stress in soil
Prof. Lukas Schreiber (University of Bonn, Germany)

14 :50-15:50 ARAZ—RKHPE: (13 718) Poster session

16 : 00-17 : 40  MFE%FE (675 Oral presentation

17 : 50-18 : 30 #A%= General meeting

19 : 00— ZBH12s Conference dinner (fEHPERE E 2600 —7 )

7H21 B (H)  Sunday,July21th

08 : 3009 : 00  Zff Registration

09 :00-10: 20  FFA¥EFR (578 Oral presentation

10 : 30-11 : 30  ARAX—F5FEE Y (13 7% Poster session

(BMATR)

13:00-14:20 AF%FR (5788 Oral presentation

14 :30-14 : 40  EFHRFREFKE Best Presentation Award

15:00-17:00 AV —I T av”
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17 : 20-17 : 25 K[EIF% Announcement of next JSRR meeting
| BT 5 KRRFETEER GRERT) HH0AvyE—Y
17 :25-17 : 30 PAHZOEES Closing remarks
19:00- FH2 Farewell party

<3 59 [EHR SFITEE>

FTEER: ER

FEHSHY: A F

R PEIEE
GEHIRST R B EIRED)

Chairman: Katsuhiro Shiono

General affairs: Tomonori Tsunoda

Registrar: Ryo Nishijima

(Department of Bioscience and Biotechnology, Fukui Prefectural University)

<f&H5E Contact™>
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T910-1195  FEJ IS AR VPl TARRAMOE B 4-1-1 RS R G IR
E-mail: shionok@fpu.ac.jp FEak: 0776-61-6000

Department of Bioscience and Biotechnology, Fukui Prefectural University
Katsuhiro Shiono

4-1-1 Matsuoka-Kenjojima, Eiheiji, Fukui 910-1195, Japan

E-mail: shionok@fpu.ac.jp Tel: 0776-61-6000
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*A06  Salinity stress affects cell wall components and pectin localization in spinach (Spinacia oleracea L.)
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%Al12  Unraveling variation in rice lateral root under early phase nutrient deficiency
(OMARCELO Via Ann Candelaria * INUKAI Yoshiaki * EHARA Hiroshi + KANO-NAKATA Mana
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%B06  Extracellular ADP elicits the generation of reactive oxygen species in plant root
(OTomoko Kagenishi and Ken Yokawa

B07  Schizogenous aerenchyma formation in Cardamine amara
(OHiroshi Kudoh + Masato Sakane * Karol Marhold * Rie Shimizu-Inatsugi * Kentaro K. Shimizu *
Hidehiro Fukaki
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OV T 47> Uy« GEB ElE - R s« K 5 - Ml 1B+
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Poplar (Populus x canescens) root suberization in response to abiotic stress in soil
Lukas Schreiber
Department of Ecophysiology, [ZMB, Bonn University
"ELHE G (lukas.schreiber@uni-bonn.de)

The soil/root interface is formed by suberized cell walls. Exposure to various abiotic stress factors (osmotic stress, salt stress,
nutrient deficiency, oxygen deficiency ...) leads to significantly enhanced root suberization. Here we investigated the ability of
poplar roots responding to abiotic environmental stress factors by an enhanced root suberization. Enhanced root suberization,
which is a typical response to abiotic stress in many plant species, was very weak or even totally missing in poplar roots. Poplar
mutants compromised in root suberization were generated. Radial root water transport was not at all increased in suberin-
deficient poplar roots. However, nutrient analysis revealed that iron levels were significantly decreased in mutants. In parallel,
RNA-Seq studies indicated that genes specifically involved in iron uptake and transport were highly upregulated in suberin-
deficient mutants. This leads to the following conclusions: 1) suberin in poplar roots forming an apoplastic transport barrier
seems to be of significance for nutrient homeostasis but not for water transport; ii) the high sensitivity of poplar to drought and
salt stress may partially be due to its inefficiency responding to abiotic stress in soil with enhanced root suberization enforcing

root apoplastic barriers.
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SELKE G (caribu@fse.hokudai.ac.jp)

FRI IR RE RO A PE B IR TR - 2 BRI W CEREARAEE J - LD, 1980 FARETHIR A4~ A
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ZIRH D ZENNEZR A UIXUIEHY, £ OfE FAMBAEPE & Jod NS TE . ZOJFRREL T, HifRoO %
MDSFEAINIL, B, [, K38, g3 7V 7 IR L > QOB 2 e, HRRAEEHT 2D
BT 2B R AEh 2 B FEL CLEIZENEZBND. —J7, —NI1 U Rk, T4 vk, I=54
VAR, AT — 15 8 DI TETIL, Fl—OAREZ HENORE (OfR) £ TEU 5203 TX, AR
BOBLE T CHIRR A FERLAEEE U D EANATRE ChD. T ORGSR, RN T TR HTR
AEPERROS — A — N — L, BER TS FOWTAEL D REL2DZENUTUITHES I, HIRENEZFR~%
FCORRMERHEESIV TN, F, BIEFRHTEINROIRICLY, FMRAERE, A55E, /D LR CRHI CE 549
(2720t Z2TU, MMRARREICHESEARY, I=T 4 M AR AT v — 1572 E O BEGfRHTE Rl TFHEA R
T HEEBIZ, ZIDDAFHITAMBAFED R LR HE B —ADIMRAPE R DUV Clam L 72V .

=TV AT, BHOF 2—T7 % HEICREL, CCD WATEF 2— 7\ HEAL TF 2—7 Ko 55 H
\CHBLTARD BREA BT 5. =4 M kORI, SHUS CRIAICE ST L LRRERFOIEELAN i)/
VETHD. —F, 7Ty RFEAR v —% TV V- A3 —1ET 2000 AL A IO~ -0
Ths. A%Y T —1EORRIE, ZiChHHTE, Z U TEIET A XN RKENIENZHT HID. A XD KREND
LIE, T A DIXEDXEMR DL DTN D, —7, FIUTRERFOBELT) T N RKENZETHLHY, ZOHED
RIRETRD . I=T A MR, ZFv T —1EEIT, BREE AR RED FEI TN 52 &8 S TR, #%
BT BRELIENOBIA D DT L HESES I TV,

IERARATIZ U TR 7 SRR B RS SRS AL QD HIRRAE B T S B L TARD B BRI CAAAEL
TUWARDBEDOAFHEL CGRHESIND. EREOMTITEE L X, R/ 77 =7 (1%, WinRHIZO Tron) ,
ZV—=Y 7 =T D GIMP X° Image] 728 % N TF5E1 0 5. WITFUZLTh, 1 R 1| RORAEFH Ch—A9
DB, FEFANZ T NIDIDIEETHY, AR T 5 ERN /2> TG, ZHVEiERT ~ BB LRSS
HEA TG, TR ARSRO AL E OB A H B TR T2 HEM, a7 8708 % - BBMHOER72 L 23 BFsE
Az, FBFITBO L, BRI ERE T A3 57220 AR A E B &l DUV THEHITT 5
ZEMATRETHD. SHITHREHROMTIL A EE EH T, RIS SR REL T TEb 85, FROK
RECIEREHI 72 & ~DIS A HIRS LS.

IO FHEZIVBRAIS It 0, AMBAFEDFFFHIZALIZ OV TI, IR TITAEETY E~K, FRE)
P DT L, VBRI S N B O GHRABEO HIRIAS R M B D EAVRENT-. — 7,
ATR| THMBAEPEN IS0, B COZRETZ LA C72\ BRI B o 7.
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HATRRIR SR A B IR AR @
VHRUESE R PR HIBBR TR A ZER, VU3 R B )
“EERSSE (12724005@nodai.ac.jp)

L. IFU®IZ
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2. MEHBIOA
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BRI SADIEEE R KL A BRI SRR O FH L

TEAHR A AT - e — - e et
R ETAPNE N2 T oo P e 2 S
SELESE (yuhashy@gmail.com)

AIER (BA5<2 mm) OFERIIBIARD T8 H O BRI CIROAURIZ B W CEHEERH CH LY, EOZHilE
ZREN 2 BRI O PR Z SRR R D . MR DB T2 HIRREIEME KAL) (NSC) 13 RECA B BRI IR T
JEESOHEREN A LT D80, RN DOZEFIMEI TR QD EEZ HIVD. AMFEL, FHRIZISITS NSC DRTE
BERELARIER D ZEEA LD BRA DN T 52 % HIOE LT,

AR T REF IR A E T D LR 2000 m EFEARAD 2500 m TITV, WiEmic bl CAER Tt
BEWI DAL T LIKBERIER D2 J1 o 73 256 G2 LTz, 2000 m IZHER 2500 m 1 HEEE V7L, JVIRIET
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F R, R TR BRE T DI EA LTS, DB — IR S S ko> TR R 7. B 3R
Bebm, BTN TREID LIt%, 44T T8 Y OB CIIRKITHERREED EL< e s T=DITHRIL, 71 /3Tl
WEETH o7, BIRITHEREZ @b 52 & CIRBITETEEE FIREICL, IRIBAR RSG5, A4 T8 VI35
)07 AR H A SR CRE OB A IR 25— 05, &7 710 IR AT O AR 2 o
TIHEL CWAEEZ IS, IIZ T 2500 m DA AL T8V ITBHEEEL, # NSC 21T DO EIS A m< ML T
72285, BARRRACA AT I8 YD NSCIHRZIRE L CTLODMHEEM: A EOZEZINTRAEREL T =B 2 B,
T T AR IRLRL, BlT@En 7o, F e B SOz e 7. sERZ B CIRIFR
FEREO RN ADFHRIN BN Z e, BRI HE SN ABHRICH D LRSI, LNLERiIZE ST
ZNODBHRIT I 2 o7, BRI EFER I TADOEBIZ RUTZD, BRI IV BIfRE RS, 72 2500 m
DE 7T S TIIAETORBICAOFEEN A DN H7e S EOBE COENWS 2D, ZHHDFEEND, B
BEZMUIZXT3 5 NSC, FHIWEDS BT = 3 IR FBIRET XM o o 7= BEI DO 2 LI AR DO ZRHit el B35
BERHENTHOLZEAVRENT-.
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Zea RIEWYE RAL-BRRIRH/ U7 T R HEhEEF

ROL Barrier Formation1 ;&{=¥ 0 F5E &% D EERR4T

SRR« H LT Ve R} O« D VR e D KRR Y - [ R 2 AR
VAL IR KA FAITERY, © RATPARE 5 PERTFS T
“EHESE (shishido kei.d2@s.mail nagoya-u.ac.jp)

[ BEFIPKEO I HRICAKDTZESTUED BRI, 1RO RRZ B, IR T4 5 [ E 3 BREEAN- AT
5. M7ERITDIH7LIFRANN L, TR R WFR K 20D, — 5T, WA IR R ST 5
72O DOEBOIE A T5. T0O—\Z, BEFERH (Radial Oxygen Loss ( ROL)) /U7 DighE3 5. ROL 23
TV, WD OARBE~OEEROIRHAIHIL, RS~ iR T 595, ZhETICH~ 1%, ROL /N7
TERAEE A9 N Enay OISR AR ChH=hT 7 T T4 ( Zea nicaraguensis ) &, ROL 7SUT TERRAED MK
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=T ( ROL Barrier Formation 1 ( RBF1)) I3RS 22 L% AGINI LIz, ABFETIL, hrERr=0 HIER
1 Mi29 | Z. nicaraguensis 0 RBFI Z38 NUTZJEHAYAL Z DO HRTAFPENT, ROL AU T TR REZ FHlL 72.
F7=, Mi29 Z 1 n iy sl L, RBF] % &1 efidliliz Z nicaraguensis TR TH OUERIEIRIAAM  ( NIL#468-3 ) &
ZOXHRME ( NIL#468-7 ) A EHZ, RNA-seq 21 To72. ZAUZEY, Z nicaraguensis B33 ROL 2 \U 7 ALl
5 T DRIEEZ OFSHERRNT A A .
(MBS L OB T ORI RS Z ROL )7 RSN AOBKCE T F CABSE . AFL T
= YeaikEA VT, ARIZEITD ROL AT TERGRED -l To 7. o, RO 2 EUL, 7anrns
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(XA % BB 7= RNA flitH#%, cDNA 47 ) —%AERIL, RNA-seq % il 7-.
[ERB L OB ZEIRHRRHIITN Y ROL ASUT UOERRLIRNTD, AT L7 0 —Yei| KO AR F a2t
Sz, —J5°C Z. nicaraguensis BIRD RBF1 M5 FA8 NUT-WERAATIE, MR T EITQESH, TRIE
72 ROL /N\UT Z TR QAR 7M. 22 C, ICRIEEE YA DY 7 = B L ORI O Yeta AT
ST V7= I TBO T, TSR CIHIRFL Db I et B ST, FRCZ O ZE TR CIE T
ol AT I VT [RED g ST~

WRIZ, NIL#468-3 F5L TN NIL#468-7 DA LM I IANE A I L, FHRREERA)7: RNA-seq fifbTA1 7o
o, ZORER, V7 = AR EREE R 70O AR AL RBEGE (R - OREGHEYNS, ROL T 2T 2
NIL#468-3 TREEHEL TV V. ZIUb0 RNA-seq FIRHTORESRIE, FalU 7= ER AR FV V- SEBIE A SR 35
HOThH o7z, SEIIESITR—R T O HERER T Th D RBF1 (IZL > CHBEREIS NS E T-OFREE BT
AWFIEIT ISPS BHFE: - SUEAFZE (A ) 21H04724 ORI T,
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X #R CT ZAWV-KHETRBLE=ARBRDT / LD A FELERHT

SFAFIAT PR Y
D BRI VBRI SET Y, 2 RIS R S i e e 2 —
HLKE S (teramotos 1 54@aftre.go.jp)

(3] A RORRITEK ORI B 2 EERE Cho, IRRERIEIT 2 QTL 2~y 7 U EE I
FAWBZ LT, IEBIOF| AR UES N SR T E D7 E O BREEA N A RN SRR B AN ATHEIZ 725,
~ BT IR O EK A i/ RIS T 5720 BN O KBRS 22 8 N AN IS - BREE FCIHEREL, T Dk
<ot 7 U QTL OBANCOMRERGFET DI EMEZ, LvL, ATERELEINREEDE b~y 7 L
AR TICHIFRED ORI RBD HAVRWATREMED B D, — 7T, BRI Cv o B 7305813 T HHICH HIRR
UL « FHAIT D LEED G AL — T M IMEL 2R BRI S~ T2, K 8T Z S0 WO ERD SR B (£
JUR) HIEZF T HiARB T LARZ BN T HE JURTEDNE T CRITES, Lol BN L 72 L ORZ B
HIL T 2D A% ¥ CERAL T DIEREICS KRS D> Tz, E6HI2, HEDNSIRZ RO T 22 THPOIR
DGRV TUE RN -7, ABFFETIL X #j CT % FV = HEE O /K FGR RO IR 54
BAFEL . ENODOREE I LT, FTo, 7/ LUARBEEMYT (GWAS) ([ZEAM COMR QTL OftaiAT,
[AHEHS L UTFEE] GWAS (Zi3 B ARDIKEG 133 2ktA AV V-, K Tl S CHEEL . ERFAVRIL 71412
B 16 cm DT /VAZ FIVWTEES 10cm O 87 vy 7% 3 BIREAE THRIRL 72, IWEL/- 7 10y X CT
%, 3D HED OARZABH T2 MfGALER 7 ¢ /L4 (A 2023131068, FHE 2024-016261) Z T CT [HEif§
DOARRER A L7, SOAVARRE§Z A RO FETDH4E 8em TIDHE | ROERR, I, BLUMROfH
FAELZFHAILT, 22T, A RO S HEHIRIRAET 228030, IREIIREETRARRE T2, 9 67 HD
SNPs 33X O InDels & VT, 1f#%T — 2 0SMHAA FNTAIEIRAET /LT GWAS 217572,

[RRBLUELE] GWAS ICIVIBDEL, IRE (RE), BLUMROHEAEISENEIL 1 20D QTL ZfHiL
7oo IROELD QTL ITEEIZRISENZ W CIIEL 7= A T GWAS CTRIHS RS QTL (gNCRD) &
[fl—Cdolz, ZOREED D, gNCRI ITARBEARBERI L 5.2 5 QTL E& 2 iV, Lo, gNCRI A TED
RE (B0 @ GWAS TldHtiEhvieh o7c, AKBEEETE BRI DO BREEODE B QDb DEE 2 BT,
RE (R OB QTL LT gNCR2 D3RSIz, AR AR TR 73 2SRk O HERAZ B> Tnd
OsGTE4 DML TN, OsGTEL DUTEAZIX SNPs 381N InDels 235388 D703 T2728 | SS72HDMGED
WCTHD, ROMEAEOFHL QTL LT gRGAI MRS, ZOMIBII IR R A IR DB O &
(BT RBOOIILD ST, 5k, 77 A~y T HA TOWRIRBIR T ORDIABREA THOVED G, UL EOFERID,
IKHETORRFZEIZDOVT GWAS TR QTLs 2B 228035 CETe, HROWEED ST E CTIIME255 1)
pefeEL el LT 98% AN AL, A TFIED KMV RS,

(B8] ABFSEIE JSPS B (22K14871) F8JL ST CREST (JPMJCRI701) DBIEAZT 126D T,
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Root system architecture modification in response to soil nitrate availability is co-regulated by
soil pH.
Mutsutomo Tokizawa ™"
U(Central Research Institute of Electric Power Industry
HLKE S (tokizawa40492@criepi.denken.or.jp)

Nitrogen is one of the most important nutrients for plant growth, and most crop plants selectively absorb
nitrate (NO3") as a major nitrogen source. NOs™ distribution in natural soils is often heterogeneous. To adapt the
heterogeneous distribution, land plants have evolutionally obtained mechanism to better acquire NOs™ by modifying
root system architecture (RSA): inhibiting lateral root growth in poor NOs™soil patches and stimulating lateral root
growth in NOs™-rich soils. This response enables plants to concentrate their root growth on soil regions higher in NO53™
(Fig.1).

Previous studies reported that the NITRATE TRANSPORTER 1.1 (NRT1.1) regulates lateral root growth
inhibition under NOs™ deficiency in Arabidopsis. NRT1.1 has been reported to not only transport NO3", but also auxin
under NOs™ deficiency. NRT1.1 in lateral root primordia (LRP) which were grown on NOj3™ deficient soil regions
transport auxin away from LRP, and this inhibits lateral root initiation/emergence. Recently, we discovered that a
transcription factor SENSITIVE TO PROTON RHIZOTOXY1 (STOP1) regulates NRT1.1-mediated lateral root
growth inhibition under NOs™ deficiency (Tokizawa et al., 2023, PNAS). In roots grown on NOs™ deficient medium,
STOP1 accumulates in the nuclei of LRP cells, and it activates NRT1.1 expression (Fig.1). Because STOP1 is
originally identified as a major responsible gene for plant acid soil tolerance, we examine whether medium pH affects
the response of STOP1-mediated lateral root growth inhibition under NOs" deficiency. Interestingly, we observed that
the lateral root growth inhibition under NO;™ deficiency occurred at acid (pH 4.7) or mildly acid (pHS5.7) conditions,
but not at near neutral pH values. These results indicate that the lateral root growth inhibition in response to NOs™
deficiency is co-regulated by soil acidity. I am looking forward to discussing with all of you at the conference why

plants modify their RSA in response to

NOs5 xclusivel r  acidi
05 exclusively unde cidic ! Lateral root primordia (LRP)

NO, Low pH

deficiepcy

conditions.

« »
STOP1
nuclear accumulation
in LRP

STOP1-GFP

Auxij
NRT1.1 expression1 n:\

Auxin Ievil in LPR‘ NRT1.1 )

Inhibition of lateral root
initiation/emergence

Fig 1. Schematic illustration of molecular mechanisms
underlying STOP1-mediated root system architecture
modification in response to soil nitrate status.
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BRRDBHGELNTERBDRDBELENERM ST ORANREZ RIF T RE

VSR AR « FPEFEA IE P JRRRIE R P R O
VFHER PR FIER), P FTRER PR PRz e, ¥ TR P BRI — VR E
T s—
(aypa2423(@chiba-u.jp)

WS, WO TR A BRI L CTH R 2KBHED —FECh L. HEEHOH THRFERIRZ JOMHZL T
B2 5327 5 (CUF, MIEEHD 2 W, S8R O HHEIEDE o~ F DB LROTRRIC AL, Mg
PHRCAREA I ET D LA T RANTRUZ (B, 2022). LosL, MOMESHE CHERIROHHAIEIMROIEREIC
WARE B2 DONIARATHD. T2 T, HEROBHETEN 3 FIOESZEDRDILREI T 582 kL. £
7=, ARDIZREZAIE, AROMEEED ZETD7RNND ATREMENE 2 BTz, L1 I (Ca) IIEM DO MZETERTHY, 7K
B AR TEL TR DN SN AL STV TND. ARy T A (Sr) 13 Ca E[RIFRODITHRTZN, ML TRV
b, TIRT T AN COWINDMBES I, FFEDRT L AR—Z—DE5HE 2120, D723, FE v JatED
TRMEEOWECLT, ARG ORINE Tl CEDHEEZ, Sr &2 FREE L TIROTEREDE EFIH L7 A Fy
DRI G- THEM A FREEL 72
MEHSEOE  [38881  HERIKOMRENEEZEOROEICRIFET ] o~ OAR (F)5FE
), AR AR Pz B0x/R0), IRTL Y NPLIO 5 (ZZE 73N T 7T ) a—an Ak
M (Y Z DL )L, PSR AERES AT NCHILC. 2023 48 12 A 7 RIZ, AEBOHi>7- 4 NFT, #
TR 16 BT ERL 7=, [FIFE 12 A 23 BIZIVEL, AFBIOROIEL AL

[E5r2 o~V ~OFRNSOMNE] oY OAR (@ FfEE) 24 CHBRILFERICE L, 2023
.6 A 5 HIZAEBOHI>T- g% NFT, MIZEHH 25 BE3™2ERL7-. R 6 A 14 BIZ, NFT, MZHORERIC
Sr ZEINL, FRONELRT, #0124 h, 48 h, BXL N8 AEDO=a~YF o SrfEZ%, ICP F 4 b isiE (R
VBRI Z I CHRIEL 7=
FERBIOEL [F51] 2ToOMAOH BB I OM Pt i EE=RICS AT ML D72 3720
of-. MR NFT JORIZEEC R ) o7, 2= F Tl T/R SIS CIR T L7, I KR E-OHIE
DEZDER T~V T TROREL, LEA TR/ NS o7, RAREDY AT MIEDHFETHOWTE, NFT XY
T/ IS o7, LHATIE, NFT KM C—IRBIARDIZ< | AR L 7. B RIROMGIEI RO
REIZ RT3 B T B ISRV o7 o= T ORRESCIREEI I I AT LD I RO T, S TifgEE 27
Sfc. ZAUTEEFRFPOBE NI L EE 2 B,

[5E5% 2 ] FEIART SraEEE Sr RIS, BB EITL7-. #9008 HA4ITIE NFT J0AIGEHFC i
JED Sr S AL TN, 3=V T, MIBHECISELT- AR Sr 2SI L T-L & 2 S, A RS 2R
(HETEDFREMENE 2 BT,

LILEEXD, B5iRoftGis, i B BXOBEIIMRO R ICEEL, o~y idth2fh B IVRSEELLT W)
ZEMBBIE T, F, MBERFCIIE & AT 5 CE D ATREMEAVRIBS T, S %I AR
DIEREE ZA LS, EREINCREREME RSO R0 e 5% ATRBI S T D4 LT T 5.
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SRR AN CLHEMDEE, RERIRIFTRE

BT Ak
ORI
“HHE AL (cf240212@meiji.ac.jp)

[(#5] BEKEGoREY e s & B L EERE TN TV, OISRl A LB E
PEINEEE/2D, AR MBI AR AN FAEL, # EERCIIEARRE N DR FoiE e R EmE D
K FICEDAEF RN, H FERCIEE AR DRUEE ) DK FNEL D, AR AT D AUGH B2 DD C, Mittiits
AT DB T B, M A T AT DD, Co lEIT Ca [BIHEEFFD, SFLPASHIC L DR S B
FFR2, COr ZilifaL CIRFAREEL T D728 C DG NRANTICEMAATOZEN TED. PIRAVR TR,
NaCl Z5-2 7= Ca Tl NAR 23800, TR MK N T 52 LB E725TRY, HH AN AT ChIRAFE
WD ETHEARDRINEE I ZHERFL, YA AGEEZ BN 72 EAVRIBS LT, AR T, ERAEEE A
AR LA RRBEI N 5.2 D58 Hols, A LT

(BB LOHE] hrEnas I — LR Ty 2 86, VLA L A=Y LT —" <7 K 22131, 2023
9 29 B35 12 A 14 HECTHIBRFEE)ESERIRSICTRET Uz, N —3IF 27/ MR U CREFEL,
2 SBZITRVAR Y bk B Uz, BRI IR A 5% L CEC (dS/m) % 1.2 (N-1) 24 (N-2) (27
F&, ZHUZ NaCl /2T EC % 5.0, 10.0 (ZU7=E538 A2 U CRES UTc. FRASRASIXGT 3 BTV, BEimfE, Hi b
B, R ESEHEE, e EAMIEL, RGR, NAR, LAR, LMA, T/R RA2HHLT-.

[RERBLOBE] hrEray, YLH AT EC AEWIEETEEREIME FL, # E 48, NAR, LMA 230
L7208 1 39, BERREIME TLTWAISH IS NAR ASEINU7-BERIT, #5245 U CHIRIHERR A BE-=0L, 2R
ANHEIN =2 ENEZ DD, BRI T N-2 [XOM FEEIL NaCl (ZE5H BN HOIIRNST3,
T/R HIZHOWTIM7 RIS THINLE. ZOEWEREREFO BESOBENTREL TRY, hyEnas ol
DTHERAN L, AR A R CRIICATEAE R~ BT 2 N T O EREEZ B2 5. & COMEYTEFR
i L NaCl DRI HEAEFIZ BN D T=73, BRI 737 Tl N-2 [XC NAR DSERFS FUAE DN A BT
HEPARL A TRIZBWTh, Co TEMIIZARB AT 57D ICR LA HL, RE I ESE TR Z MR 15,
Ca [FIFETIE COx ZPAMEL CTREEL, RN COn IREEILEK 725, L THEA RS U IR -0~ 2 & Ty
AR T2, SEERUTLELR COs, Ky, I TGS DL TG RO AR L, AR R
BINLI-ZENEZ6N5.

Table 1. Effects of nutrition and NaC lon grow th

LeafArea ShootDry W eight RootDryW eight
m? ® ®
N NaCl maize sorghum oats maize sorghum oats maize sorghum oats

x0  0.125 £0.013 # ab ¥ 0.065 £0.001 cde 0.161 +0.014 a  6.035 £0.977 b 2.925 +0.184 ¢ 7.228 +£0.747 a  0.923 £0.130 ab 1.253 £0.108 ab 1.730 +0.506 a
EC1.2  x1  0.118 £0.009 ab 0.072 +0.005 abc 0.105 +0.026 ab 7.903 +1.087 ab 3.670 £0.436 abc 4.688 +1.129 ab 0.918 +0.195 ab 1.453 +0.188 ab 1.088 +0.234 ab
x2  0.109 £0.009 b 0.046 =£0.007 e  0.076 £0.010 b~ 6.533 £0.916 ab 3.268 +0.480 bc 3.940 £0.542 b  0.808 £0.076 b 1.148 £0.136 b  0.883 £0.065 b
x0  0.137 =0.014 a 0.087 =£0.010 a  0.155 +£0.042 a  8.118 =1.616 ab 3.735 +£0.402 abc 6.500 £2.206 ab 1.178 +£0.139 a  1.388 £0.239 ab 1.223 £0.524 ab
EC24  x1 0128 £0.004 ab 0.079 £0.006 ab 0.124 £0.013 ab 9.020 £1.156 a 4.178 £0.278 a  5.963 +£0.468 ab 1.013 £0.199 ab 1.563 +0.123 a  1.018 *=0.187 ab
x2 0115 £0.005 ab  0.055 £0.004 de 0.091 +0.004 b  7.630 +0.367 ab 3.855 +0.090 ab 4.760 +0.580 ab  0.935 +0.042 ab 1.630 =0.041 a 0.785 +0.061 b

N ns X +x ns * *k ns * *k ns
NaCl * *k Fk ns * *ok ns ns *ok
N xNaC | ns ns ns ns ns ns ns ns ns

zM eans (n=4) £standard error
vD ifferent letters com pare the salinity and nutrition treatm ents, accord ing to the Tukey test(p<0.05).

*x %k sign ificantat0.05 and 0.01 levels, respectively;ns = non-significant
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AFA LXOREREBIRICH TS5 LR T EHO R ELIBEEREDORER
Z AT ERIR D T O m A O e e Y
VAR R R E IR FTIERE Y B ARSATHRILSREAIRFZE R, V8 TR R, Vo
HIFR B FIRTERL, VB SR v ST
“EA G (s2493005@g. fpu.ac.jp)

FETIIKITT AN VK R CA A 2 SO E (ABIHE) AMEEER->TWD. HEKD R
W TARD IR C A3 72 BESE DMEIET 5703, WK D5 H CREsRIR DM R 975, WokAke T 54 115
DIRTALDETL, N FEDHLME N FAET D, ZOINTHAK U HETIE, WL > THERERD A
R ABER NN LT 5. SHIT, REDHOERFEDVEITIAK (Miyashita and Shiono, Plant Root, 2022) &4k
\ZXDIRE DR (Larsen et al., Plant Soil, 2015) 1%, THEORHENY, 22RO/ EFRIRIEA 2 LS5, MO E
i, BEIRY, 22N b DD AN AEIKIC L > TRATHEEZ LN TND. TD720, FATIREERH
1, ARSREAN ZBELRI DL R E 72 HERR O RFZE I LA BT D NS H LB 2 1. FAOFTIRIFIEERIL, iR
DIRFZER AT 2 FEPIE CE R CTED 2 IRtlEsEA 7 M —R %L L7 (Shiono et al., Front. Plant Sci., 2022). ZiLE
TOWBENILTIL, IEBARN X FOEORI _E2307 8 EOREITEISITRY, FAEE»ORN 23S
LMD TS, oL, #t FEOERCIRIE RS LRI T IBIIS AL TR, AWFZE CII E O I8 AEA
B = A LEBRTDH20D1Z, 2 RGeS A 7 N—R%& U TA A LAF O EFS WA I8 D B3R - R Rk
FORERRLEEBBEL QD00 EBIfES D L% B LT

A A LXK Hordeum vulgare (Morex) ZHEK 13T 14 HRBESL21%, BoKkSET 21 B, #E5ateiLz (&
JE 3 em). SR, 3 I 1 (B, 1 EERO RS, SPAD fE, BEREHIEL, A7 MR IR Tk LRI IR
REARHIIL 7. [MRROD FIETHEETL, 3 AIZ 1 BIOART —HRIELEBICH T ARIZHEHUTARRORIEE 7T
Ry RAF¥ 7% (Dannoura et al., Plant Root, 2008) TaHHIL7=. #HoK 21 H%, AT T —H#EEBIT, BENHL
Tk %77 Ry R 23 ¢ Tl EEL, WinRHIZO 3550 Image] % VW CEIEREEIREAFHAILT-. 20,
Hz A AL

TR LI L E ORN LD A BIEIT DL, HAKANTRL TAR CIRIE B i SRR HH A
RIS ol — 05, BoKBITHRUTAR CIEERIR D MRSV, £ 2 OREEIRTITE A RS ETEAL,
ZOROMEIEEARIET D, MR EEMRIRHOEIIIFERBN AT Tz, K 21 Ak, 5513, 25
DRNGBA IS, EDAFILEDFREL/2% SPAD 1L, 45 1 B3k 6 H B, 452 Tk 9 H
HIDIR L CIY, AABEA S 40 Tz, 3kt 6 B BSMRUIAROMEEEIIE K% 12 B BIZK
FUTz. ZORERDG, Hi S ORI T4 ARD R EEDME N 9528030072, L EDINZAF LF D
T EFE AR Z I T, H B ORI EDSORRITAROIMRIEE DT, R4S L RIRSHI BRI H O D358
FELTNBZED )T,

AT D HIZEHT7-1, Ronnie N. Glud #d%, Morten Larsen 18+, /NE—HE+ FAAMRK, FRABNI,
JREWRNSA T N — R EEE O RS -t BAZ RO D AN SR A 52 10 7o ARAFZE IR (JP16KKO0173,
JP22K 05587, 24KJ1881) D 34E4a % CHENfiL7-.
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BIMBA TERWEWEH E CAF TEDL A X R FDLERE BERED

R 7R

i A A
FOR PR BB Al o0 B
}EFEIE (lida@u-gakugei.ac.jp)

B2 EAEOARD T HA~DRaAIL, K EFELZWINT S5 ETY, H EfE x5 FChid THEETH
. UL, EHRICEATERWEE, HRISHEIRD AFDTZDIZE DI 2D THAOD. Fox
1%, ZOXMAT =X LZ SN DT80, IRORAZTFST, BATRIZIEICREL L O LT
HAFCEDIGRNE YL AT ) — = 7L, ZORG RATEIZ3E K LT (Tojo et al., Frontiers in Plant Science
2021). JFIEL, FHRERFFHDTIDIC "COAF L H I LT aA XF R F OFE 1% 5.0%7 V7
12MS EFHEOFRWREICHEFEL, 10 ARAEBTIED, LVIHBDOTholz. ZOSMTITB ARSI
BOMN, EBEUEXERSTRE T — IR E LT, ZOZRZE BIRREORE 12 I [RIURS L BRREL , 22
TIRSTRA BMBAREE L T, TOBOIMI Nz, ZOFEBRGIHTINT, B ARROIRI IR
MOVEE ENDINTZERNTIRE £ (O FD, ARITEFHIDGKRGHE DI TEZ2W)) D THICED
DIZHIL, ZHHDOZE BIREEOARI I HEBL TR ETHL 2SS I UL O CTAEEFRND. ZOAEE
STAEFIRIT, SOV ORIV creep ZERIREAA T DIV, oz 1TBTE S HRZ BBEL CQWH DT,
FEIENVE creepl - creeps L4 T 7. Al 20 5 BRORBIRO JFRE S 12 FET 5 HBIDT=01Z
KA DNA 2 —7 2 7NN, creep ZRBREE DA ) ORIV E LT, AFERTIE, Z
DRFERE R T ARDIRD IR NI OV TELRT 2,
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RRBOBEZ L D8 S EREDORREVAEPE [T 7 BREg
NI « FREFEIE 2« BB P -y P s Y
VFHERFRZEFIIICR, P THER RPN, ¥ TR BRI +— VR R 2 —
(20h1063f@student.chiba-u.jp)

TS WAL, BARDOAPEBIH I\ TH I LAEA, BIFE 2,000 ha THY, Hiak EFED 3%% HDDHIZES
TD. VAT LRIDHEHT —42DdD 2009 FEOIEHRTIL, ZRRAREFORERE 1,411 ha DN, 7248, NFT, W&
T, IS EFEMRE CEDT AT LIRS 24%% 58, FREOEFEBIGI B\ O THIRD EOIRE, 2D AE
WD S 52 DB RO Gl D2 AN ATRE T D, T2 TARIZETIE, ZIHD FERMI RO
DS Gy 703855 AT TR\ T, RO BB L OIERED S I 5-2 5885 R TR R ARRI 975
LEBIZ, AR DOWFFED FTMER L ORI Z OV TR 7= O THiE 5.

I AT DO AMFFETIE, FROICET T, 7oA (DFT) &, NFT, WEZEHE x5l LT, Mzt
5. B EHNTIBIC LS TSN T R =y I AT I, @R EIRTA T 47V AT L (LU T, Mg ©i
ARG T HE, NFT R0 DET LML T, ARBCARSEL D INE S TARDRE R 2 FEREZ LS & 7= (T2 H,
2022). —77, ROPEHEE THHA A ) —HULT R T ANER DRI Z P ET 53, M Tl A ) —
FROFEED B, BLEDZ S BAIZEHHC L ABOTREZEA LM E OWIARREI b 5228 5.2 5 FTREMEN
EZ BN, F-NFT T avUa AL S546(Samba, 2021238\ T, SO BAE I IR EOHINE H
HORFEDBMAZRD BT,

RO B JERELERBEIE RO T — X hOE i : A DRFFEClE, DFT & NFT SEZEFHZRB VT, IROEREICE %
L5 8% i B Z HITE R CGliRL QU ZEA BAEE 5. HRUICBW T RIBEMNH D), RT3 5T
VAT KBTI, BRIEAHHET D2 LIRS ChoT=, IRFEOTRITIRSE, TR ORET —4
CIROBRIBRE R DT — X LT T -7 — 2 ey e B4 D L a R 5.

RO TZEEIEHREE S RINEE S D BUROIR : Z AL E AT AT I TR AR RSN A 2 EDEES LS.
B AR RIZRBN T, TEMIOWINAE R 52 CNBINE DD, SRR ORI SEER) SRR 5.
FAREE72 D ClI O M XD ARSI ATEEMEDREIE : T ED BT CIIBIRO R % LS D LT L0
BED=—R\ o> T AN EFESIVTE T, BTV Y LDV Z AR Mo EOFEEIR S5 —I5C, 71
N BROHEN R E DIF TNV O BT AEFEESNU TS, ZHUT, FRIARDIZIED 2 A7 i e
LB Z DD, SHROZECTIL, IROIFREZBREEHIENC LV UEL C, (LR OWEE ZRHNRIL CEDDE R
AT,

NS D EDEN N AR, S3ZDSEA T R DAL T FE T TR IO DABRLS LD EEBIT, i)
BUZLRRRO AR ACDFREE DN BN BT D E ORI DOE AL TS, RIS ILVAPEIZ DU
T, O MIAESND T NESDFEBITL B A A, OFT AR —2—DIFEDHERS IV TS E72
FEITDINEBZ HNAT I FEFE~DREE, ORI AIE TSI TR ORI DU CEHTT %
VN,
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NGRS A TNDRIZE 1T RO BEFHIER O EFRAFHERIES

HEHEORRFEECRIFTHE

et ™D - N7 2y iE— )
DIERHFRAL S, 2 (BR) b 2 D2 %, ViEkehf b1
“HLE S (okamoto-hideki@hro.or.jp)

[BEW] AtRETIE, SEINE A7 N0 2% VTR I COEEEN VA PE AR HT (M T+ i, 18
WHERAEERR, 2021) DMERINT-ZEIZLY, WO EFREGNEN0-D 585, ZHLTH, EEGITEFERECE
WTILTF TV L E RS T E TSR AL, 2t B 22 2 2 N AR ES | |2 DWW TREE T> T
% (Hur--foe, ALBERE, 2020; [oeh, ALERE, 2021). F2 TAR T, Hpe AL 50 B ORRFEEEIC
FIET A RELI-OTHRETS.

(A1l 7] RBRITERIE B S (HeArlT, 4B it OBINE, A7\ 2% AT 2021 45 9 A
2022 4E 8 HITHNT CEMEL 7=, £ (V=T L& R, 9-1 ) LIBED RIRIER (F L7044, 2-4 1), B2
1E (AA—bha—r, 4-6 HE 6-8 A) LAFE 4 fEO IR EAL, ZAFRLIRE R 2 3L 7= TR kEd
X )&, BREX EL CRIBRDO AR TR A FhEL 7= 14 [BIFRLX ), Z&4FR% 3 A IR 7= %I B A FhE
LU CHIEL7Z 13 B X 22 i 2 BOERRIT 7=, 2XK3EET, 9 A FAICEEIE TN : P20s: K2O=15:15: 15
kg/10a, & E/EROBAET4 A FHE 7 A EAICN: P20s: KoO=5:5: 5kg/10a 44 HEEFEITHEICL /2. 51E
AN B TR I B A AL, RABILUTZ. AROBRBUTOFAEIER & B ERIHERE TR TR B
(0 - 5 cm) % 100ml A EOFAAE T 3 SARBIRL, THEERERIE#ITIRA TR O T, @F% Z/EROIFEE H I
BIXOME 3 AR SHEY, HREPNHT, O 2 FETITO), HRBRIT/ 7k (Winrhizo Pro) & W CIREAE
2851 (0.5 mm A, 0.5 - 1.0 mm, 1.0 mm LA _E) (ZHIER, 70°CT 48 FRFfHILL s mEz L CIREAHIELT-.
[EREBE] AXEGAAFRCONRITIIRED BAER ERlS722%, BARFRCIL FEl>7-. mE/FRTOUL
BT EAEA TR C, AR LI X Lo mn - Te.

BTEICIAHHE (D) THHEXORREADE, AHHE 1 Bl H ORFERICIEARBHLIZ IR, #Motsd
IREDNEL 2o 7o3, AREVIHRR Tl 7, Moo Tl Uiz, —75, AHEE 2 [BIH O 2R 1 /EH CIIRkRH,
HItOEHELIRE, IRESHICHIMNL, AHHE 3 BIHOEE 2 /EH CIIMoT IR X EFRECH-T203, #
I CIIAHHRICIIRE, RESOITRD L. HEVHE (@) THREHEXIE, EfFH 1 /EE CIIREOAF G
FJOMREI I X RS2 57275, AR 0.5 mm AGHOIRHHEX LD EL, I RORITS D 7. ZAE
B2 AAEE TIEAZIZ) D LT HHL X IR ED L, HREITE) 7.

ASHEEL XD e B T AR Tl 4 [BIERE X, EAER 1 ER % ClImfbE X K02 e ko T bl
7h3, BRRICIIHIRE L2 o T, — 0, AP 2 fE R Cladkot, MRS X I b 72,

PLEDZEN S, AFRERICL > THRBFE A D, KE, TESFICERL, RENELS, MRV 772506
MY, FOMEEEVER 2 /ER IRV CRICERE Th-7z. 12721, INEMEA~DO BT/ NS &, SlED
RERSAF ORI T, e ARSI FERED B EE 2 BT
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ERBHICLIBERABSF RV I EEEOEFICRITTEE

AN  HSESIR 2 & = A
VAT LA LA LR8I, RS LR LA TR, O R KAy it
"ELE S (thomma@maebashi-it.ac.jp)

L. HEe By

VRIS CIIh=R72 8 DA B DT IALFAEERC TS B 72 E DRI HENDD3, 4, ffix 7o ZER TR
Eie B MRS DS EE L, EESTEL RIUZIBY A EN TN, JRlT, 225 EhoD JFFRA i A L 7= B R
IZEVEE OAEBIMEESIND LD T, TOVEREFF2 H0 T\ EOFRRE T 2. BRSO EE I
ET AT~ EHI I N ETICHLIESN TS, LNLZDOREFIIRIAZ NS, Fo0-FbAMTE
WA~ 7-b D Tho7T=. 22K EMOJFA A LT R Tl B S BRI THOZ LN TE D,
ZZCARTE Tl 28R FEM D JFERE 1 F L7 BN B O A E S OVERIREREI RIS 3R, 51k
DO RIEEME FERMEZ OV THRFT 2284 A& L CHERML7Z.

2. BB 51k

FPBE: v~ LR (R ALY or 84, 200 A/ RLA,

R 3~6 )% JA ATGETTERE it 2 —JOA L L. —

HiE AT T A —HDNTTTAF VAT AT A AR mem ZTY

Ut BHELT Mg iRE AL, 7' F0 24— O8 A%+ ANnS S

BNCIEEBI IO T. T TATF 5 7 NADEEIZED NA DI Mg i

MREARE, 0 CH AL oA %R (A R RO —-—
BV, Mg BRI BRI Tl AR 72 1ok LN % F1 K K E OB

REEIZLTD). BRELT-H O EVITTEME R A Z £2(0.6~2.6 2), ZE5FEMZIEIH 9 © R TED 1L 1 IX).
BIERE : 7 A% — DB T XIE MR Z £ -HT-0 D HEITHRL, Rl 7137 T AF v 7 A DEATE Mg
MUZIEE, 7702 —DE1T Mg MU L=/ — 7 MBS, A QWD EEARIEL-.
AEFEVERRIE : BB SRR EFREREI RIS T B R 5720, HRARHSEEL L CIR ARG EE TTC 57T, D
HEREE L OB EIEMEE Mini-PAM (WALZ, (FHNAMOTO) CHl~<7-.

BRIl AL T 1~2 » A BRI, mAs0 HL Tl EEEHRERIZ 0T, 70°CT—Bizis w744,
FNENDR I E R RIE T HZE CEREHIAZ 77
R P S =
TEMER(HHE Mg RO 1.3~1.5 VORBEESHEEFHIF S, S0 > TOy, TN TDH BTN
INSL T otz FTRERETIEMRDSBEN LT H D, TEMERZ EOCORWEGET CH RIC A > T Ve,
SIS L0 ARG IR T DA RO, AT BICEI AL T2, Sl VA A 7720,
FRDENZREED BNV DIEOBU 72> CNT, ZIMHEBITRIMBONCU V2. Z OSBRI~ 72780
RSB D T ATREMEDS DD, ST OFSEA X 5, FEFEEME HLHRRAATHIIRE, SHebRa AT
ITETHS.
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EFETAD)VBRAFEENERITRXOLEBLLVITHRRREICRITTEE

B, HERN Y, REAWM Y, 5 FIAKRY, IRECH: A, WEEEE Y, Mms?
VHAL R PR B A TER), 2 i i f st 2 —,
IR PRI PR R BR R
"HLKE S (emi.kameoka.c8@tohoku.ac.jp)

[EM] A7 ESGAZNHEHT CIRr s, B8 ~ X X ORI ICH 5. X~ RFORE
WHINWZ L aBEEZ DL, U UBRRIURER MBS CTRWERR 7 BB W THERE Y ~ 12 X OB 2%
T DH1-DI2IT, ROFAENE L ) CEEREACALE 2 — B S 2 JRFTHAE RA 72 LB 2 bind. EEKIC D
FTC, FTHE T~V VEERFTHARSERE Z ~ 2 X OYIHIAEE 72 6 ONZERIERIZR L TlRE SR A R T2 &
DHRE SN 2MEIAR S 2015,2016,2018), RAFEE ~DREIZOW IR CH 72, ABFZETIE, fET
B R~V VRTINS ERE 2 ~ 32X OAEF 72 D NSRRI TREZA LML LY & L

[U7E] AbmEESEge v 2 — (FLIRH) OEAR 7 R, 2019~21 40 3 4[MIThT-» TR %
Fhifi U7z (RS R —Y 7 22). JffERE LC TeElaie (&) ) TV UERE FiEiE (PIET) ) 2%
NEN 3 FES#T, P E FX CIIEEIEEZIT 72512, & &R FE T~ RiEe &[RRI 3056 L7z

(RPTHIAE L7V &1L 10kg/10a CTRFEAESIAEX EF—) . &RBREO 2 ~ 2 EFEIRHIE, 38K
RIS S & L HI, BRET - KMOESHIRR (BemX4 27, #20em ES) %, H2#EBXIca7 -
Hr 77— (DIK-1621, KEFMETH) ZHOTERRL. FRE TOREL, #~31FMEOBERN 2T O
BERAEBZD T ATAETERL, FUZA I 7 TEERLER L. 7 A s 8 AR FAETOM
i, SO SBHRRERRE T &R UECERIL 72, SESORAT, BliEfok T eIk L
Db, WREMNT~27 v (Tajima and Kato 2013) ([CEZMZ 72 DOEHEH LT, 5EH(<0.1 mm, 0.1-0.2
mm, 0.2-0.5mm, 0.5-1.0mm, 1.0 mm<)DERHNIREZHIE L=, #EFE% 146~155 H BT, Z~ 31l
50 ERZIHE L, RS/ OFREINE GEMAIE - Br38Hdit o 4 —2024) (206> T 2L~S E THIE T L7z,

[RESR & 552] 2019 HIFE N - 7= FIE >0 72 <, Kb BB AR TH 72, 2020 41E 4 A
DNAEIZHEARTIRIETHER L, 5~6 A7 b ONT 9 Ho BEENV4EE Flal-7-. 2021 £ 7~8 A HoA
ERELSFE LR L, FMOBKENTE A E72L, X2 FPWEMPFEEIZ AR TEEMICRE KT L
7o THUIHTRESR D, #EfEM% 52~55 H OHIEST: b ONCHRFE% 58~89 H OEIEMEICXI L C, PE T
FEAEIZ X A BN GRD bz, SR EICE LTI, #fffg 70~78 HORKE T2V T, Wit
DIESIRED P E FHEAEIZ X > THEIMER 2/~ L=, 113~117 HTIE, 5-10cm 725N 10-15em ES D
SAMRED P B FHEALIC K- THEICEIN L, Z ORERINTIE 0.1~10 mm EEARDHINMN T 5 L Tz,
IIHONTRER LV, 2019 A7 HONT 2021 EICBWT, Z~ X XHHENINEZ: HONT 2L INEIZH LT P H
THEAEIZ X A BRIV &, Z OBIEAE 2021 B W TRICIEE S 72, 2D OFEEND, BR
7 HEAETO X~ R FXEFREIE BN T, FTE FT~D U RIS, %~ XORHHE, M - KF
FHEONRREE, KRB ELZENNAEET 2 Z E0NHL N E Aotz &51Z, PHE FHEARICHE > HEELRA
DEBIEENRIT, FIEOFICBNT, LV BN A b 72 b3 RV R S 47z
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YT AL ERIBOBKRE LURKRIEKRDID T—2R—XDERL

e R n R N S R RS e s SRR
VENIAFFERRSEIE N SR - R E BRSSP A AR 2 —
VR KRR AR A R R FC R 8 A R A b
“HLE S (ktaguchi@naro.affre.go.jp)

T, AARFEDY~AEITL, Mt B ORRICENDTD, ENTEZT L, #boR b L, it

HERCAPONTUNS. WM DY~ A1 34T Es BN 5L THRY, kol iy <A
EOEE V72T HIZDITERI AT D3 <, BRSO 22\ MBS A T2 TR 5 Db
HNZERINT D THEOBIFE D ROBIV TN, 2T, FEDIE, AFRIATRHEL, KEELTZ Y~ E3UR (A
FHIREARUTITDD ) O & T TARSCHR SRR E N R D BIUR A S P AT THREL, ZZ05 3D T —H&whR
WNAGD AT TA L ZBE LT (R ED, 2024). EB12, FTEEREE 52 -SRI R 2 BRI OB 4L
HIATIAL, USSR T 2 — D BIEIIRRN A>T B2 RFEL, THEHT — 2 G AL TR L
Al ZBRFEL, IR A7 D@, Eﬁ;ﬁﬂ?ﬁﬁ%ﬁ‘ﬂj RV BIARA RIS Al EBEEEARRIL- (H A D,
2024). —JF, HERHAOHY <A1, ENANTICHGTT 28, Bk, K&, EXpSIZI0in<HkmTsnse
EBIZ, BUARDIR, i RO RS, 815, fiel), fTEORE Y, SURDOIARB I ORERO A LK
IINDERIRIGRIT /2D . ZOEXVEREFTL, HODRBREE AW THUR DR EFR EEIRE BAHEL WD, Z
MUTIT B E/ 2 BRI SBR[ R THD. £, REIREOSND Y~ A TOHNE, BRHIEICK
DBIRE 1A T D RNT DIEEIC W CER B b, Mg ba 28I, A2 MY T2 L3R ChHD. 22T,
YA EHURDER 2 28RBS LORBIEIRAAEFE LGB TED Al Z2h=IZBRRE T D720, iz 28R OE
WBLOERIERD T — 2R =25 B TENSD I Z a7 b A ToT-. BPEHE, 20214512 AP th B A
T H— OB FUFHREILE CIFEL , AZRRI PR CORE LT IR T Y ~ A B il SRkt Hi
5, ENTIEEL QWD R FIRIITHHZ AN TREEDOIUR THY | Hix e fIRB L OREER) &
JRWERTCEROLIT-HR 263 A THD. ZNOHIIRIE, /KEEL CRELZL7-#, JBED (2024) DIFHEIZI0BERD3
D F—#%EG U7z, 3D T2 BSLI-8IRIE, BIHIEIZXD, IR OW T IRGERTRERIR ), TRRIRIEZIR,
IR, TEETR I OAFRER, eI, 158, [0, TERA ], Wi, TEeiT ), T2<hy, Tvoe ], T
Wk, MBI BLOHTEE D 10REICT /7 — ar U CEig L= (B 11X).

o] )

7 BT 58 3>
N zZ<N

SR

1 WRIAIMBL RO AT DB ZABRRL, BUFLT28D 7 =X bl 27 LT Hifg (i)
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VXY BRENESREMEZ AV -BRRRIEL A RIREE

W5 N« [ R 2 P e Y
DIEBRRR AL, 21 LB A A BR T, ¥ TR iR S ge e 7 —
“HELKSSE (watanabe—takato@hakuto.co.jp)

<WFFEHEry>

FIFE ORI O R B EtE2{E9 PGPB (Plant Growth—Promoting Bacteria) 2ME(ET HIEDENHIL TS,
2 I LZNETIE, FEEEOKRAFY) CHLY X7 2 XIBUT, AN O A B ZARHET D O R D Tz,
LinL, BFL7z PGPB DU 7RV NIHRIR GE) ~DENITh o> T, Fix O ET D5 T
TlX, %7% PGPB N EABUUKWED RN G- T-. ZD—57T, U 7Y-DIH72KARMO PGPB I, AKHHRE:
\ZBT DI AR T 2 E B IEN R IR CE D, 2 CTARIFIE T, U7 ORB L OSBRI 5 - ERHL
P UIERH Y — 7 o T PGPB 2k - BUSL, O EGRE R OL 2 AR Ch A B et i
BT DO HZEE LT
<Mk >

NS (AAEMARE 5 33 MIREERBEIS 4R p.58) 12XV, U7 ORI LOFRIAREHFIED =
CHEE SV AR DA S VA SEZBIRAFORA 54 #K% PGPB DAY —=" 7 e LT=. U¥ 7% (v
X7 Lemna minor) @ PGPB #ZRIFA FHD AL (AAKNBAY) 25 57 (1), 1-9, 2021) (ZHEV M To7z.

PS03/ 0 PGPB %L X ADFALA B AT HaBRICESL T, Control X, FEAYI(PGPB % NPB £%
I THARIRIZ 121°C, 15 70 R, LB CIREz [aIOUSINX, EAEEFEX O 3 M BRX 23 E L. iR
/BEAER OB/ RN IR D IR ELTZ. 1.5 emdIIED BEAT L H U AR I\ IV A AEFRFEL 7 B BICH#E
2 (OAT-A JLJ5 0.25 BAY) 12 ODesi=0.1 L7255\ PGPB/REAMA SRR, AR P AARIET D LI L0/
WINLT=. D7 B D ERERR SR F OB (OAT-A ALJ57 0.5 BAT) 3L 1T ODs=0.001 7251912 PGPB/RE
AR/ SN, A D 14 B BICHERFEHE T UL BB JOMRESO A7 21 7o 7.
<WFFEREREEE>

A== TITHELTZ 54 BRH, 19 BB X 73 D% 1.5 500 HIEELTZ. 2055, b A BIE R
D357z IRD-8 BRIZDUNT, LA ARHGRETRFO AL BIEERN R DUV TN L2 A, i EEEE &L T,
FEAEMTRINK T 1.2 1%, BB T 1.4 6%, MIREICBIL QI FEAMRMNX T 1.1 4%, FEAREREX T 1.2 {50
BN ERIIT. £, WX CIIAMRDOR AN ZL A BT,

IRD-8 #RIEFEAAEMID PGPB 23T AABIEHER - L TEFIBIVTOD A R —/L 3-FHRIAAVEFERE, +
T a7 AT APERE, R RIEMEREIT AL TROH T, AEHRIIZNGEI IR DA B R 1A FEHL QOB 1]
BEMEDS ST, ARSIy Y EDORENTIZ XY PGPB EEAEM I ZREEHEES T2 &0, SHHEL X ADE,
FAREIC R 5L QA LD, 5%, PGPB DMEWRE(G T2 52 150 8%, FEWD RNA-seq fifbT2A1T
WA T E ThD.
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LABRROEABRT (A OEBICRIFTHE

PABFREGERT) MV dEN ESRRR Ve Y
VESIREE DA —
SHEIE (tonokaj651@ affic.go.jp)

bR <D HIERREM L LTRSS TRY, HEOZEKME, (R, BRMEDSGEFIIR L%
DHSINTND. Fz, AR RN THLILN D, FEHA~ORI IV RED RIS, RER)
T ADPHEHIHIA~D BT D— DL L THIER STV TS, ABFFE TS 2K O A 720 HHE T4 A
AERIEL, EBE~DR BT

Bt wape

AR 18 (RIS BRI, BERREE 210 R 7 1) 10 ke BT 0%(F0 &, RHRIX), 20%, 40%,
60%, 80%, 100% (& gkt DA IREL, Eisbak ({bAk 8 %)% N, P20s, KoO EHIZ 12kg/10a FH4TRINLIZ14, 25
L YT T 2 — LT, 9 A RS T 2 —Y47-0 7 2 Fli 1 (SLFETTNRREARY 1) % 5 Kix 3 2> FTkREL,
WA 3 [EIIF ATV 1| ARNEBIZUTE, AEKER 1 BRBEIZ, £ TOXTRHRET DKL, EIROE =1/
TANTHI 3 2 ARERET U7z, W DUV, 838, B0, FrftfdE, s, tRE, SPAD EB L OMEM R
%oy, T OWTIE I pH BX O R N OV GREZ T 7.

RERBLUELE]

A REGRIOPER RO FHEE ITUTRER, AR OMEH IS U VIRED EAA RSz, £
TR 188 (pH 6.6) ITh 275k (pH 9.6) AR T 80%IRAL T, pH 1% | -5 (pH7.8) Tho7-.
FEIERITONTUE, AR 100% XK TENDMERSIIZN, ZNLISDO X TIE R Th-o7z. #FS 30 i
JEETOEBOITIE, bk 80% X ETII R TH DR 0%XKIZ A THE E#7S DN RO A B AEN
ERS=AS, [\ 100% XTI EBOIHINTRO B, —77, T FEBORERIEI 25 BB T HEA~
Db HFRIROIEEEIGINEL IR DIZOH, HEIZITD SPAD HOIK T EAB OIS,
INBDFERMNS, EFEVHNCBW T, bk HC I s HEO L2 S DN E O S B L 54k
BietE, EESICREO U HEEL AR E S 7= 2 LI D NEBRS O A LW H S L A A E s
WOHEES IV AR TS 2R M K25 A3 ORI AE B IRELART AL IR LA D B DO AT = A L%
HADINCTHEEBIT, b Ak FRFOMEEZ BB, 1EWARER BT 50 Ak O E7 it F 872 b ONTHE
FTEERBRRIL QO T ETHD.

ZORRIE, ESIFFEBRFIE BT 1L 26— PEERANHE A BAFEHAE (NEDO) DRFEEH OR RGO DT
5.
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BIERREBALLRYMIEICE T =R 0ER

PRSP 3ok P« S LidnE Y
VRSREAE  SLBIASERTITEIRY, RS DT
SHLE S (horiis404@affre.go.jp)

SO ASAFRFEAD, THIEA~ORBITFEDFTHETHATT T, N IROFYLFEAIRED 0 pH
BIESe, HEOF /KM, WKW ELEDO N ENIFTED. TS T, BB T SR 54
L=, BIERA RAC LRI 9AUE, R S, A~ ZOTE NS035, ARFFETIE, =T BER
P HEE IR DB B KA B AR A 7= 0 #5R BR A TV, IRFIL7Z BT BRI T Lo =7k
VIV DER, WROMARE LT A B R E ORI - &I E T A R A LT

HARBERBIRO BR 7 HIC =AU BIER R 0, 10,20 BLN40% (viv) E7R5IDITIRAL, 25L Ry kT 1
A SRR/~ AT B% 2023 5 3 AITHEZ D72, HEX TR, 8 A RBLOVEEERD 11 Alc AL, H%
(LA R L7, B, EE 5 10 em FEDONE ISR ATy 7272 LIAZ 10 em FECERIRL7=. YIBRL7=
e LOTFRBAIR DO RS ZRET HEBIZ, FEDBII AT T OEFEZ LT, SOICHE 15
ToAtE (FAD,2020) T, WA BEL- A B EWEORHMEET T-7-.

FIEAIOFPATIE, BEBIRERFILRWVX (0%IEFIX) O+HE pH 1% 6.3 T, BIEBIROIBFEISG 3 &2
%& pH (H20) 28 F5F-L 40%IEFIIX T, 7.5 Th-o7=. 11 A121E 0%IX, 40%IEFIX TEIZIL 58 BENT7.1 &
720, FESA I pH 2SR N AEANR LN, =R OEBICOWT, BOMERICAE BRI
DOIVED ST, FEDOFRSIINTORER, BIERROIEFIEIG M DL, VARSI T-— 5T, ~ A
PRI FL Qe WoEFRE L= AR EWE OOV CUE, TR 8 A, 11 AW O T
b, STERROIEFEIGIZBR 2L, ABHEILGRD DI o7z, =R TN AET T D1 TR S AE
BILEWEN WS, HEICERSN QOLIENHESITND (FAD, 2020). A RIOFRAE CIXETERIRIE
FNZBIDOL T, WCHIATRE LA B EWE ORI B CEITRRD B T2208, FEFISe O ERE
PEEDBIRL CODTeO TRV INEB X TND. 1%, O~ I AREEIHE B LR0D, Fibra kel 158
(BB D, SOHI 22 DFHEI T T E Th5.

ARFFEE, NEDO GI FeAx 33 Mk EEMOKEZED COL S5 IR BT DO BISE  BEEERI e 25 LT i
RE/ A A RO L - i AR ORI TIMEL 7=
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ZRFTBEFA T—FIZ& B 4 EF O R 6 R LARBERR L O R 2R BB

FHFLAACER 2™ « BRI - B 31 - Sy v
EFFIRST R LG IR AR - A A PRI R S0 B - SR SR R M B RS
S (pt-tamaru-g@g. fpu.ac.jp)

KD DIRA~OBRFEESUT, A REIITD EUT B AN ) MEEESRIRREI e~ T B BB S 3~ D720D1
FD R R R T EEIRE TS, KU BT, FEA S DAY eI 3 - R Z8E T
72D IR T AE B WIICB WO TOIR~ DB REFES D ETIEEE FREICL TWDEE R BT
B, LINUIRDSS, MO/ A B A AT HENBHIORICHL T, BBENEDIINTELRSN, BROMELE)
FDOMNIT T IR I ATtz FRA~OBESEMHEO E B SN D EMNE (Bl FIEARESE A Ao )
PSR TEME) | Xk S D i S22 BN 280 D LS DB E BRI CVEDS, 2N IR D 5.
RIS IRRED THECIR NSRBI HERF 5720121, /2D DT DI IR E DL\ MR ERE 5312
AT DI EMEELSNTE 2, UL, BECIXZEMMRREDHIKIOD 720, TR R E 5
FROBALANE DI 7o MRS LA BADD)N 2 LTI 282 B 5 Z L XN EECH - 7.

T, KE 53 B~ D ADHED DIV TET- IRt A 7 M—RIEE, B PlcBE il QbR EZ I
T C —RTHNCFHIICED DD, BERS AT IV ALIBROMEAR FRHBIR T 5283 CTED. KPP THRIELZ
ARDE L HIFRZIBIT DIRO R LEFBR D BHRE DN T 572012, ZOHiE VLT, ZIETISHIK
TR TR RGE TTIRI TR EE LA 1 (ev. B ANIE) OB N EHIBFRI IS T HIRD AR L ROL (Radial oxygen loss,
WG IREESRIR ) 2 S T TR DT 21 7o 72 GESSIEURIFIEEES) . (KHRSE T COMRDIH R IR ~DiE
I KAF T 5 (Wiengweera and Greenway, J. Exp. Bot., 2004) —5C, ROFESIMRIGE CRERZET AR EIZAD
WA 5.2 % (Armstrong, Adv. Bot. Res.,1980; Pedersen et al., New Phytol., 2020). ZDJH\Z, {KFESE T TORDH
FLARG COMSE P AMEIIN — A7 OBRIZH D EAES D, AT TITZANVE TR CTh -7, ERRIC
ROE D IR E U S HIRIREEREI AR L QO OV TR  E BN T 52 L3 s n 5.
AHETIT PN THE T 2B OROBESRGEZ B 528 C, HRESELEIREDBIHRIC W CERMIC
AT 5. EEZR IR T ERORE B DWW T LRSI S TS L, #inaiBdr-\ .

AWFZEL, BHFFE (JP16KKO0173, JP19K05978, JP22K05587, JP22H02322, JP24KJ1880) D24 1F CHhiL
7=, F£7=, ZkorlEEFEA 7 M—RIZ Ronnie N. Glud #d%, Morten Larsen [#1=, /NE—HE L, 1T FRINZIFOHAT
NPT AP AVASY Wi
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FALXOHVEEURICEHES HIRFME

RS VA P AEAAUS b Lt
VAR KEPIEREER, P AN KPR A e s AR e R
"ELE G (koyama@cce.utsunomiya-u.ac.jp)

HARTUL, BIRIZ LS TR 30%IFE TINS5, HHT, HIED SSES S AUEEIRIE, BUREDIEHEH R 27~
b, REIRIEARRIZ D203, 2L C, ZOZAUVRBEIRIZIFAR RO SFRAHEREDNE A BIHR T HEF 2 B0 T4,
KEMIOAR R, SRR LU/ TR, Ml e TR o NASEEIROD basal root (BR), HEip{A# FEpLH F3E72
ERRUIANDENIH NS D hypocotyl root (HR), ARSHFAT AR OAEKI IS, £2C, AHFFETIE, ZAUOE
BRSNS RIFE EOBRE T, ZAUBMEIRIFMEIC R 53 A BN T A2 a2 HIELT-.

FHRE R FAMR A RN, RS HARDZ A X7 al 7o a InbEiVER 40 S/ifkE 47 Rk, €D
fth 3 SBREDFE 90 A HERREE L C 10 B R 72 1 4% 1 SEEL 3 BE TR L. 73R RMICEEL =%
WD, AT EE TR 3 AL, D 15cm OIS THI FEAXVERY, FMEUHEHZERIEL-. #
BILHSHUE, BURGERERE VT, HIBEE) D 10em O34 45° B 7= DOR RIS HIELTHIEL-. HAFEIC
BIL i, AEBTEZR 3 ([BEDHD, #ELESIN TR TH o7 {E% Shovelomics JEIZEDY TV 7#, 114
&, AR 5em & 10em OELE, HR & BR OAFE, HR & BR AR (O0HAR) O EZRIE L. T D%, DHHR
(2T, 1.5mm L& 4mm PAEOIROASRZRIELT-. TDR K53 FH LOEBURA S D o A 5 E kR
el |yl

90 FHEDFEILAH IO F )Ml LT COL/PAK/1989/1BPGR/2323(2) 1 0.33 N, H KfEIZNFIC < D 28.1 N T
Y, ZEHEEATHTFER, W CHBERZEZNRDONT-. 2T, ZOMBIUENOZRA2 3T AR A
SN D701, 42 90 5Bt 3 AEDR 270 OF —4%& T, MEUIHTE B A%, RS /KR,
THEMIEALS, 1.5mm DL Ay ReARES, MRS AT AL L CERIR T EIT o 72, T OSSR, EREIT
0.423, TN ENOERERIRIF B TATE HEE /KR TIE 0.012, FEEREATIE 0.42, 1.5mm LI ESYEARCIE
0.26, HIFIHIAFETIZ0.17 ThH-o72. ZNHOHER DD, 0.1%KHETHBERFENTDOLNI-O0F, TIEMER,
L.5mm LA A3k, MR T o7z, £z, 1.5mm PL EApEARY I, 1.5mm LA E BR & HR SRS O HilalF
ST OFER, ZNENOMEIREIE 0.566, 0.284, 0.177 Th-o7=. LLEXD, MEHRMECHESBEIEL QWA EE X
HNAHDIE, TARDOAEE 1.5mm LA ED BR 0¥ CThorEEZHNT-.
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Salinity stress affects cell wall components and pectin localization in spinach
(Spinacia oleracea L.)
Jia Liu”, Xiaohui F engz), Obok E. Edet®, Ping An*?Y
YCollege of Forestry Engineering, Shandong Agriculture and Engineering University, China, ?Center for
Agricultural Resources Research, Chinese Academy of Sciences, *Faculty of Agriculture, University of
Calabar, Nigeria, ?Arid Land Research Center, Tottori University
“ELKE S (an.ping@tottori-u.ac.jp)

Salt stress is a key environmental limitation to plant growth and productivity, mainly because of detrimental osmotic and
ionic effects. Using spinach, we investigated the changes in root growth, cell wall extensibility and chemical composition
and localization of pectin under a NaCl concentration gradient (0, 100, 200 and 300 mM). The results showed that salt stress
significantly inhibited root growth and cell wall extensibility, and the inhibition was more pronounced with increasing NaCl
concentration. The contents of pectin, hemicellulose 1 and cellulose showed significant negative correlations with root length.
Microscopy analysis showed that salt stress induced severe osmotic stress and impaired the morphology of the root cells.
Salt treatment increased the abundance of wrinkles and depression on the root cell wall and promoted the growth of root
hairs. An intense pectin accumulation was observed in the endodermis, which may help to sequester and compartmentalize
Nat+ ions, thus preventing their excessive buildup in sensitive tissues. Our data show the critical role of cell wall composition
and root morphology in plant salt tolerance and suggest that the cell wall may help to reduce the Na+ levels within the cell
and improve the osmoprotective status of plants under salt stress.

Keywords: Plant cell wall; pectin; endodermis; root; spinach; salt stress
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25 - BATHEREIC KSR 0O HAk R E O HIH]

dhffEge - i) | 7
VBRSO R, VAL R LR TS LR
ELE G (yokawaken@mail kitami-it.ac.jp)

TEPIE, AROINBERBEI IS U CREHRECHE A A LS5, & ICHic s LEEEY %
T2 72 DR R Z — o B A S D MBI THAENE & FH T, R TR O & R ERA T
DOFEACNER L TS Z LN BN TND. AUF Y 7oz MU Y o, Bl b2 L i
ZRAU AR ZRON, AL G OMPICK L CTEFMEEETH D YT L e—T L TR AT H
TEMSE N KNS Z & & 2 E T Liz(Yokawa et al. A4nn Bot 2018). F7=, WIIs o4 X
FAFARE b U Er A AROEANE A SR AN — A LS, EAEMEICITERE S K
ES2MoTe. U R A 273 EORPTRITESE b 25 BRI & FRRICIR ORI T S, Zhbik
AR C e MO SN DA & R UIRE CREMINC b IRIh R 2 7R 3 s S H W CRZS IR . JFRIFE
SEOREYIENEI R 258 L 2 OB LT, BIESRERA b &I HlaAY FIBLRE D GG &
1T-o7=.
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FIIRA L XDV IRIRIEAEY) Neltuma juliflora

HEHDORABEICER S EOBIT

FRAHEE W5 LIRS TR AR - BR A it
SRR Rt SRR A ERE R
SEESE (m24§7050z@edu.tottori-u.ac.jp; manakuma05 15surface@gmail.com)

[55L BM] Neltuma julifiora (1854 Prosopis juliflora, i@FFAAS—N) 1L, HIF 30 m LI EFCTRAZF =
SHELFERNED~ ARHEY) CThh%. Neltuma (3 F/KZR N BT DEETNZER, @V RzEEm ez A L 2 A
AL TS, ZOROIRRIZ OV TR, FBEAN RNV E LT FAREDOE /28 SOV THEDRH L DD,

AR BAROFEEZ DN TUTIESN TR, T TARFER T, IRAREOBEIENORA - R —RE
(FhL, FROAFTE, 2017) 25BICLTAELE@SME VR —RE T, BEAR AR LT o
Neltuma fRR75 7R3 TEREIAIEE O BRARA 7 A7

[J7iE] BV R—=RIzonW L, BEAOA LT U7 AV E W, EURIER 12 mm O S ERILT-.

TR CA—2 LTRSS N, juliflora Z L, RICHZEEEZ AL, Neltuma SAHARL R OB
BHEOFENIZ -T2 (Abelmoschus esculentus, cv Gokaku-okura) ZxFefEdeL7-. AHIIIEw+4%
L, Koy E &0 80, 70, 60, 50%IZ72 DI HEGBHARRAZ DA 1 [BIFZVHHEARZEI T, BRI REAZ I35
4 Beptowrigedett (LLF, 80D, 70D, 60D, 50D &#50) &, xHHREL CHEKE E 80%I IR MmME: (A
T, C LKD) #EL, 21 HEOFERTEAT o7, BEHE TRICE R — R THRASIL, RROEESHREEIT),

SmartRoot THR-RIEE P EL, HRBTEREIZRIT 2RO E &) NTA—FZTHF LT, F72 5 em EEEZ LI
HREYIMIL, AR MR B2 FHALT-.

[EREBEE] 4 BEORMRSLIH B AR RO HEOK & 8L, 59 30%I 2T HETIIN 4%/day DHEE
TIKFL, 21 H BIZE 4 M2 TUZBOT 10%REIE F L. HREOERE 5 cm ECORBEIITENZFL
<, FDOKFERITETOEIRSAT 1%L FICETIR T L. 477 7Tid, 80D KISV TERITAR RO EIERE
FERCARD KT [0 ~D EBIANE D L, HIESREE SRR DT DIURSR D R i NS ZRS LTz, Zhuasil
T Neltuma T, ACHERIL 80D BB LAY, TREEIL 60D £ CHERFSN-. REL/ACERBD LRI H
AL, AT TIIEHR CEN BN > T=-DITHL T, Neltuma CTIIHEENTRS A2 DI EEVRE D RN KxL
PRBAEFNZEY, 50D 1TV o TE C EHERL T 3 fHIETEED RN KE W LRS-, E£72, BRI
® Neltuma TlZ, FBTORSEED C DK 10-25%IZE TR L, FETOBEE 2K G RIK FL R
NEBLEIND. ZNHOFERDS, S Neltuma [ ZFE: FIZBW T, IRBIROREZHERFT 50D Tldred|

AR A RRARD K ST )~ R B A SR AN THIHIL, TEE ST~ DR E 2SO THERF 528 T, KSR
x> TND ATREMA VRIS LT,

5cm \ 5cm

H1. T H ML LT~ Neltuma #85% (F: C, £ :
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X #7490 CT ZRAL=EAYYARITrRIBZRD 3D AIR{E

-t A T—a iEER O -

FER— R AR 2 URIFUELAS - (LI ¥ B RO Vit Ve (LNl P55 E R
BFELN 7+ FASAEAREA - B OS5 T O Ak BB Y R A Y
VR LRI E R ER R, 2 & (LR PR, ¥ & KRB T 2a il VR RN KR
FHEEREIER, TR RV T A —, VEROR T RERET Y, U LSS A
TR, TUNRFERFBEREFAIFINE, O AHEE KRB i 5ehe
HLHE S (karahara@psci.u-toyama.ac.jp)

BAEDE Y CRANZ I U= ) S A S0 I TR RIS B R C& 72, ZoilfsicB VWi, &=
INTEUTAAR R DICRETE RS K EL B D E B Z HIDD, ZOHF A IS F R L OFEH AR L EE
THDHNEL G332 TR, ZOfFIIERE FREH K 535 WIS DT DI CHIERD BN E L2203 M4
TERETER T DA A LS CETERA IO T D2 8ITH07203%. 2019 45035 2020 HAIHNT T TaoduT
FH SR Space Moss (235U T, fvINELT) N C 26 H AR SHVIZABADET WAEIIC A7) 77 237 (Physcomitrium
patens (Hedw.) Bruch & Schimp. subsp. patens) DR ZFEL EGE E T FEESVZ. R HIXZ Ok
T/NTTLAZEHEL, SPring-8 DB —AT4(2 BL20B2 (2R W T M AR X i uCT fi a1 o7, 1561
T-FHERLT — %% FW T, (ARSRIERE~D HE 1528 % — IR T CHRAT D728 O TEMETIZEFLA TS, AT
72 CI, Image] OHIRTE "7 A Trainable Weka Segmentation 3D (TWS 3D) & FV B2 LA RIRD
HEES AT —rar OEEE ToT-. T HEAREEELC, BT 2 BN TR LTI T — 2 O S D
HIE(IZHEA A, T —ZFEA IR AE L QO AR A IR T2 L3 T, G I8 S 3DMean ~7
ANVALIBIUTZAESR, BT AT — 2 K5 (F1 i, ToU) N B LT, EEMHTICIE Vesselness FEZEIZX
BIGPSBR AN THDD, ARARITHERS 3 a Gt e A 7Y =/ MIT LR ESNARIEN - T-723, E X
VZABRAR A BT U8RI 14 | S e 2 TIREHEL 7oA R, R Lo T i CETUARDRIE RS KIEIZHE % 72
AMFZE1Z, ISPS KAKENHI (23K17399, 24K09514)35 L OVE IR AR SR LA Bk a2 ) 7. uCT Bl
JASRI FIIFIFHRE 2020A1264, 2021B1316, 2022B1143 T{7-7=.
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BER—MZE B U BBFRBEAEADILFRRABETIETEMT 50 H

TR B AEUE P - FAHDE 2 - b Lith, D
VAR KEPIEREER, P AN KPR A e s AR e R
ELKE S (a233138@s.utsunomiya-u.ac.jp)

[BERBLCEB] Vo BIREHIATB~DO A2 S I IV B CQD. ED72, 2hRiy7eFIH KD S
N5, aLFIZBNCL, VUi RIESEIEL T, 2R MEARL Y RFTHARA R A 2SS QN EE IS T2 808
HHN TV, ZasE, VBB ATHIENALE ~HEARS — MLV AF O A E 22 & CINEI I 50
A LT

AL X UHIE] #Bus, VBRI 1E (208 U L LLITRT L) SR —NMI L5750 A 8 GHEdh G
HLITFFELRL N) ZAG DR 4 DOMNPRE 4 RAERRTTEBE TEML 72, 2EEitX CIxEER, Vg,
HV% 6, 12, 6g m* THEAL, RFTHAEX CIXU O A[FEEZTRS Scm, BE 12cm ONCEIZRFTHH Lz, HR
—MIEES 25ecm FTEIELI-TUMND T.5em ONEITAASSTHED -, oA 0T [ 61 5 240
150cm, #EH 3cm THELZ. RAITI=TA4V M AETHAELZ. £ TOUEX TEE Tcm OF 22— 7 Z1RS
40cm FC, & FICHEEISHALZ. UN & LN TiEEns 15 cm BEL7AALEICH | AfFALE. S=T 4 M5 T
BASLIZEig 5, BE B AT —a45Y 7 (RootPainter) TROTHEIGAVERL, ZDEi{g) 5 HE/E
A/ 7~ (WinRHIZO) (2 XOARREA AU, IHERS, It L O Bk B R4 2L 7-.
[RERBLOERNEIT LN, LG, UN, UG DIEIZAEL, 250, 194, 186, 138¢ m'' a7z, —Told@E B
o, MIAE AL H I LA H BN BT TN ENERO DI, BB HAEIERO bR T, ZhH0
FERDD, IEITRFTHRIZ L > THE RIS 223, MR —hORREIZID A B T5, ©OFY, R —
MZEoTRA Y R FTHEAEALE ~FHEL T, HFRIIEONRNWZ e RSz, & RICHALIE T 2—
7 DOEGEFRNTUTAE R, MRS — N ORI IR DAk T-MBIEE T 7. DI, RFTHEARL 7= 4L
PXCUE, SR ST IR B0 CIRNE ST Dk T2 B2 C& T2, BIfE, BUSLIARD B AT 4 1D C
W5,
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SIM/MVS [ZET< 3 RFTEETIVICKYRBLI-LABEARIBER T—42 0 5HE

HEFHCFID, EARESE D, R TR Y, SEERAEL Y, WIETY,
RAEHGL D, SA7HE O, FFET", (LESORES ?
DRI LIANT B R0, ¥ SR RNT K R EfR Ges &—,
I RR PR BEBREE TR, 24 BRI RE A PeRY,
RS o NvaNES: s N et AR R SV NE ey NE = e N eI
RrtivNETNE T e
" #7351 (ikeno-hidetoshi@fukuchiyama.ac.jp)

LI Z 3BT HREHRD RO BIAIE RIRZ R~ D& IV T, TABRELIER, FENZIDFHA K
HICoHY, FHADT=D DIFH, 5770, KEREITOWTEEED RO LI TETZ, SBIZ, FHAIDRIGE/R DA
DNTUE, ZLDEAEZED T ARBREL, TBROBHETHLZENGIRENEELL, Fe, U7 NARBUZE > Tk
BESNDGALHHIEMNE, FEOFH, FHHAEHEL . ZOIO7IRILOH, F/bR, B SRR SIM,
LiDAR 728 % FV =R E, ZOEE, FEEED 550 2L OREUT W TN HEA TRY, BIARDRSR
FHREICRIT HIE MBS TS, Okamoto I, iR~V ORIV EARIZHL T SIM /MVS {EZEHL, 1)
FD ZIRTCIEED M T VAR, ZOT T /)L ECTORHAE RN FEH CERHAIL-FE R DTT b %
7RUTz (Okamoto et al.,, 2022). SH1Z, HHPGIZFERRO FEE, F0NTIEV I A2 Sl - SoARRNS#E AL, 12k
UWIRREIZ IS T HHIH DR RIZ DU TH ZIRIEDET ML FTRE T HZ & 7R LT (H HHil, 2023).

LNLAs, ZOSEARMIET TR TRDALE, FARZREZFHAILTZ5G1T, FRRORRIRET —2nE D
FREORETHROLNDDONNIDWT, FEZRTHIAT T2 > TRH T, It~ OAREI T A E ST
7o ARFFETIE, SIMMVS EIZ & THEEES IV SRR =R STHRV D7 VLD DAGH N TARDALESCH A K2 B
T 57— LIRS TFENC Lo TRAILZRERE i 5221285 T, SIMMVS {EICEDE T L EHRIOD
Z AL 7Z.

ZOFHIIZHT=-TUE, T, A — VAT 2> TFEEHIT — 2 8% =g £ 7 /v Bio~wye 7
L7z WRIZ, ZOET /DWW TRBMI I S T Wi AT A ABiga AR L, FEEHT —2 m8ee7 v b izt
JESIC, ZROOALED T I, FAROENEFFR L. FEERHAICIE, M) D 10em FIFICEE L
FHEZ, ZOAPALE RS ZFHALTZA3, R OMLE OOV T RHRRE. F OS2 ERECRFE T 52 LIS,
RAZERE U ATREMEAS AR DFES I QU ARFZRIZ W T, 7 /LI FEIGHAIO #E S 4 iU 7-fE R,
FRONLEIZ DT R I EEAT, IR SR RO CEDENREL - TRY, FEEHANC
B DRIERDNFERLIZ 72572
(25 30k]

Okamoto et al., 3D reconstruction using Structure-from-Motion: a new technique for morphological measurement of tree root systems,
Plant Soil, doi:10.1007/s11104-022-05448-8, 2022
A, STARTIOBIARRFHIN IG5 SIMMVS O, %5 58 [EIRAFFEEE A TREEE, P-19, 2023,
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Unraveling variation in rice lateral root under early phase nutrient deficiency
Via Ann Candelaria Marcelo” Yoshiaki Inukai'? Hiroshi Ehara'? and Mana Kano-Nakata™?
YGraduate School of Bioagricultural Sciences, Nagoya University, ? International Center for Research and
Education in Agriculture, Nagoya University
*mnakata(@agr.nagoya-u.ac.jp

Roots are the primary interface for nutrient uptake playing a crucial role in enabling plants to withstand abiotic stresses. In
this study, a set of 26 chromosome segment substitution lines (CSSLs) and their parents, IR64 and Kinandang Patong (KP)
(Uga et al., Rice, 2015) were tested under a non-destructive semi-hydroponics platform to compare the effects of nitrogen (-
N), phosphorus (-P) and, potassium (-K) deficiencies on early-stage lateral root (LR) growth and development. Daily root
images were photographed over eight days, segmented using PlantCV (Fahlgren et al., Molecular Plant, 2015), and analyzed
using Rhizovision Explorer (Seethepalli et al., AoB Plants, 2021) and Fiji plug-in SmartRoot (Lobet et al., Plant Physiology,
2011). Rice seedlings without N exhibited greatest shoot dry weight (SDW) loss compared to all treatments, The decrease
may be due to a more essential role of nitrogen in protein synthesis and chlorophyll production. KP showed a reduction of
25.4% and 15.0% in IR64, and mean decrease of 13.0% across CSSLs relative to control. These N-deficient seedlings also
displayed the longest rooting depth, as deeper rooting varieties are more suitable for accessing nitrogen through mass flow.
IR64 exhibiting a slightly higher medium angle frequency of LR (30 - 60°) than KP, which was contrasting with other
treatments wherein KP had the advantage. On the other hand, Phosphorus deficient seedlings showed a mean 12.3% SDW
decrease in both KP and IR64, which was lower than the CSSLs at 20.2%. It also exhibited greatest total root length, which
can be contributed by an increase in the number of root tips and increase in width of L-type LR, thereby leading to an overall
increase root volume and convex area higher than all treatments. As phosphorus is a relatively immobile, diffusion-limited
nutrient, it may have promoted LR branching over nodal root elongation. Moreover, it also showed greater root gap
frequency as generated by overlapping lateral root branching which were also larger, which may signify that the root system
indicating a dense and unevenly distributed root system. In -K seedlings, a 10.2% decrease in SDW in IR64 and 11.7% in
KP, while a 10.8% decrease among CSSLs. These seedlings also exhibited a reduction in total root length, specifically due
to the reduction in L-type LR length and number, leading to decreased width and surface area compared to all other
treatments. Also, an overall increase in root solidity was observed in the -K treatment relative to all treatments due to a root
orientation forming decrease shallow root angle (0 - 30°) in KP compared to [R64 but increase steep angle frequency (60 -
90°), pointing to a downward growth in lateral roots, especially in KP than IR64. These findings highlight some difference
in root growth responses to nutrient deficiencies between KP and IR64, underscoring the importance of the use of CSSLs in
identifying distinct responses and related QTLs for optimizing root system architecture for plant resilience.
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RF v FEIZ LB RFREGREBURD S s B2 D #RER

HEE Y Fan - O KAREL Y
RNV NE a2 T NI v S M A SVapNE = YN
SHLKE S (ne24n002@guh.u-hyogo.ac.jp)

RIAKROBFIED 203, T DREREL YA KN L > THRZRD I HHIEAES 2 mm LA F MRS EF 5. MiAH
MUTAEPE, FE3E, BivEa1TV, THUCELDRBERAL TS, U CHRMERER 2RO RFEMEIC REERL
TW%., HRD N THEFEDD G, AF £ /MK 7 FlZ 5D TS, AFOMMBOFAERITISEZ 2 t ha'l yr!
T, EOFEAERDB LTS 5. IT4E, MROIFEL, HREEITED—>Tho oIk kdik (Order-
based classification) & FH\ N THFZESIL TS, iR BAI L AE B A R MR O TP & telie 35 2 83T
&%, LonL, HEORMHFIZ R0, SRR BB B AT Tl ., Bz, K55Ik
BARDE LSRR A & 28 DI T DT HONT, RIS EIESN TS,

ARFFECIE, ITHEER SN COBAT Y HEE OV, ASHMRO SISO ZAICER L, R ER (i
HIERR) OIEORHE LA R HZ L% BINE Uiz, SR I e I A A i O FFEE AR O AF N TARELTZ. 2017
4 A95 2020 453 HET, 3 EMBUGLTZ 3 7T g gL 7 1 GIMP, Imagel, WinRHIZO % v T
FRHTU 7. S LTEARSRIZ DN T, BB OHIMR OB RREHZ O UT. ZORER, MMROREIL 8 A~10 A
AL DT ED RS-
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KE-ZEEARDEEDZNZERELT- 3 RITBRDAIHRIE

FE RS e [LIEASORRR 2« RS T30 - KA ¥
LA VSRR AREL D AR B O A A7 7 - M S
VKBNS AR, P i ST RO EEHA R G 2 —,
RO NV NE s N o R SV NE e & s NI e 20 e
VI BRFRFBEREE TR, V%4 BRI ER B e R AT R,
RInviipNE NE2 T - S 2T
“HE G (ikeno-hidetoshi@fukuchiyama.ac.jp)

BIARIRILORRZ S 2, SEEZFLIE, B SEAEEIEFI-L THY, 204 DAL T, BIKOmNHHIE
HEIN QWD BRI, HRRITEIAAED TR T, 1% 2 DISREICERER L TRV, RHRRERIAEL
FHL TS, ZORFFINIKIL T, BIAIROTIRIIRE RS HEE 2/ TA—2THY, ZTOFEMRIROFH
W, BT VR EITIZ T, BOEE, HEEZ DN TV ETRAIRES 2.5, T4, #t FEIC->WTIE
LiDAR ZAfio7-FHAZEE S, BRAROMERRESE CTh D B —BIARL ~ L COIIRANE, €7 Ltk T T,
LiDAR THEMIENTZSEET — 20350 A BT - CORBIAT T VB EES I TRY, OS5y,
Z ORGSR ML, Tl CEDIINT> TETQND. —JF, HI P CHORARIZ OV T, FHAUFREIIT
ARV ELD MDD L HTET TR, ZOIEIRS HEEEOE SO T KD 812 8> THEHEC AL C
B, EIAMEAES A CIIAREEREN #2568 2<, B2 MBS 372> T, Fex l3TE TR
RRIZ, BT REENEBEAZ T DA RIORWH OB ZFHAL TE7223, FEMIC 3D DIRRET /LELTHR
TRTARS, ERORIMNAEE, EEARORMI CT L IR #Et LT CRRE T C& /2. 24T 3D
T NENE, FoRT D7 2T ORFNZ LD O THST20, IBOIRE L0 IEMIRL, RO RGP EZTR
A% UL, BIAKROWEZ Bl M &2 R 720 TR L 727 A2 TR+ Thb.

ZZTAMFZECIL, BIAIROINZ LV IEMECRILT D 3D €7 VOBREZ BIHIEL, BIARKIHOE 15 HO
B (FEREER) EAEH OB KEEE) &AW BAEERIR RO 3D 7 L E2HET 57 0s TN
RootModeler DFFsEFRAT=. K7 07T AL, FEICRHUSHIARDRHSI2 R (IR —R) OF —2%&5t8kLT-
CSV 77 AN, BT NT —Ha/ 5T D7 7 ANA %515 L THZ THEITTHZET, STL 74—~ bR
3D AyyaT —AIESND. 2D CSV 77 AR/ —ROiRBE S, B/ —K (D72hi3-> T IT) Oiknl|&
B, BHLLO A, LSO, M ACEENHOTES, AR, EEAE D~ XY Tregksh T
W5, 7l T AOFARNEN T, OO /—R2FRTFEMETAD ) —REFRTHEHO —S>OfMEiEE 5
Fa—T DAL, @BL—RNAE Rz 7/ —R O AL RRED R, @ZOFEFIHEASET 2—T7 DEZERD T
BliE, &) 3 ATy I Wbied. ZOMWERE ) — R T2 R0IRLATIZEC 3D 7 AMELND. AT, 20
Tl T N 2022 FESHILSREHEIX CHEIEL-E R (BB 74cm) &7 X (MEiEA 8.0cm)D
RT =L, A MAZE LIRS 3D B7 VDG CELT LA fERLT-.
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Dose accumulated ammonium in waterlogged conditions affect
the root aeration system in rice (Oryza sativa)?
HREP P A H ) VTR
RNV NE 2t <ol o R NV NE PG S SN e 2
HLE S (k-shiono@g . fpu.ac.jp)

PEARMED B8, BIBRIZZERD030H720, IR0 KIEIZHS. THEITOLT= UMK T 58, TR0 -1
A KOS TONHBESNDT-0, A CHSURIBICED. 4 FIRBEREDI AR E T 58, 5 Bpse LT 1
TREDIS I DR 3 FROT-DITHEE (NO3) I[ZE ENLBFREFAUILILD S, SHITHACRIED Wkt 5L,
PAE)IE MnO2, Fe(OH)s, SOFIZH ENAIEFRLNETRITTHE L T <. ZOMAEMIZ L ARITEREDIEFRTHEIZLY,
THEEO R ITTEMMETL (R, BEEFEY, 1980), M0 8RN CRIN T 22 & CAB IR EE O G413
HETH.

AR L, IRA~OEFRRIEREEZ IR T 52 TR HEITIRISL TV VD (Pedersen et al., New Phytol, 2021).
R B DR AR IR Omk e U CHRE S5, IBXUHRROFE MRS IR X 50T (BT —)
LB E13ELG3D> > T (Pedersen et al., New Phytol, 2021). T, RA7ZHIFHEKIE, B0 - OREBIZHI T
D, MR A RO BRI DO FZEE, 2 KL S RSO AR E LRSS D SED R AT —E73
HZ % FNZLTZ (Shiono et al., Plant Physiol, 2024). SHI21E, FERo KiFEEmONBI5, BERRH VT OF
N ZH AHIR O D3 B0 THY, WKW FEEEIR D MR O RERE SIS 2 GBS, IROEKAL, Rk
AU EAREST DRI A — 72D 2 LA BN LT (Shiono et al., Plant Physiol, 2024). 3%, /K HHEZRBWT,
BRI LEZRIRAC T B = (NHaY) 23092 (R, BEEFRE, 1980). EBHIT, MREDT =0 A%
WCHIE LT ARITAN)T O 77 T, A0V =2 %AE#79% (Ranathunge et al., Planta, 2015). %D
7280, Fox IXREERDOI DT Tk, Tt =y AO BN IR BSOS BRI E OB B DTl
U2 LB R T ABIECIET B =D MO EESR BRI B 53 5 E0 DA D 7. 5RO D
IANQENES 7 HG Ky S AV

[F5HEE] AFZEIIRFE (TP16KKO0173, JP19K05978, JP22K05587) D374 5%} C EMisir-.
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A/ XFXFIZEFRRNAVFYLIZEZBOEBEE L EEEREOREE

TR B - [ 2 - By 4t
B R T A mRR
HLKE L (t-nagata@]if setsunan.ac.jp)

AR F U NSOIETERICEFN TOET A TSRO —FECThHL. BERIZTESI, IR TADT 1
AT VAL EFIND. HEIZIU VT StITFENFTLR THDIN, X ARRT 7L A28 OFEIFE ClEE > Stk
PIEHE AT HZENPLINIZIVTCND., Fx IXTNETIZ, T rA X AT (4rabidopsis thaliana)lZ33 T Sr |2
FDROHEILECHIIEA S L QD UL, ZORM B SRS 2RI THL. 2D—J7, IRIT LY
OBEAFOFETIL, IHHEFFEROS)DE S-SV TS, Z£2T, Sr ([ZXAEFHECHIIESEIZ ROS H3E
HL QDT

F9°, Sr IZEoTRIZ ROS DVERRKL T T IV /R PV A(DABYE VW Tt A58 7=, DAB (15 %
FROHL, MBI LKSEITH U TS B, St R 0, 0.1, 1, 10 mM OFEREHIFERL, 2 B
RS, R, BEEEIEA1ToT-. ZOFEE, Sr0.1 mM LU BTt easi. &I, Sr1mM BLED
AU AT NFEIIC BEE /R Y RS2, Lo C, St 1ZAUAT AGEIRIC BV GERBMLKEOERE AL, £F
ZRHEL TOD ATREMEN B 2 HLS.

WIZ, ARICIBIT DI LK B D E BT DN T 2-AF )L-6- (4- AL T 2 =)L) AIX V1 2-a]lET7 V-3 (TH) -4
VMR (MCLAYE W CRIEZ G T2, St A F CABRSE =0 uA XA OMEIHEL, Fedth, MCLA &
WRHNTIRIEUT -, FEE, IREPELI-1%, W A2 —% W LT EZRIELT-. TOREE, Sr 0.1 mM B8XL
O 1 mM FHFOIRTIEENA—/N—AF U RAF URER RS, LosL, PRI LT Sr 10 mM SR
CIIARFEDIRE[FFEEE DA—/ S—AF L RAAARE THAHZ LN >Tz. ZOZEDD, 1 mM LA T Sr R
T A=A TS, St10mM TIEA— A=A XL RO RALF—PIIDA—A—FF R T =A 7
DAL KFEA~OREDLES L TNDEEZ HND.

— OO, M CAELZ ROS 1IN/ S OIFEZRR LT DI ENOIVTND, 22T, Ml E o
ELTAAUARHOREE RS T, 77, St FE FCTEBIRT-UaA XX FOREIFEL, Pk, @ik ic
BELZ. 3 A Fa— g, BERR TR AT AT W CERIEEEARIE L. SHIZ, 1R
K CHBVLERL , ZDBXISEEZRAIE L. BRI BEXIREEZMEE O BXISERE TERL, T 0%
AN HINEE E A TR 7. FOREE, Sr 1 mM UL FOSETAEB ST CIIARNBROIR AT B2 705D 5
AVRDST=DIZHIL, Sr 10 mM SO IA A AR BITHIINL Te, ZOZEN D, Sr 10 mM f77E FCik
Stz o> THHRES NI bAKSEICE S T, MR SR, B PRSI c B A LB 2 His.

LU EDD, Stz AAEBRRECHIIEEI 3175 ROS DEAG IV REE L. LL, St I2dd ROS FHEAT =X
IEERATHS. BIEETIC, BEAJEICL->T NADPH A3 — POl sz /LT ROS Akbshss
DHLITND. Ko T, A%ORERELLT, St D ROS FHEIZ NADPH A4 —E0E 5L CHD0 BB
72WNEEZ TNA.
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(Resource dynamics in fine roots of Fagus crenata individuals identified by molecular markers)

R RS EC  ARARIBR - - BER AT+ T — - B 1 KRR
VAR A B TERT
“HLE S (qhan@ffpri.affrc.go.jp)

Reproduction is vital for regeneration and maintaining biodiversity of forest ecosystems, as it provides energy to pollinators
and predators. Numerous perennial plant species exhibit mast seeding, characterized by synchronous and highly variable
seed production across years at a population level. However, the physiological mechanisms underlying mast seeding remain
largely uncertain, particularly the role of resources (Bogdziewicz et al. Trends Ecol Evol, 2024). Nitrogen dynamics are
closely correlated with masting in Fagus crenata, a flower masting species distributed throughout Japan; these findings were
derived from the study of aboveground organs (Han et al. Tree Physiol 2008, Miyazaki et al. Ecol Lett 2014, Han et al.
Oecologia 2014). However, belowground processes related to nutrient acquisition remain unknown, particularly whether
this correlation is driven by soil N availability or internal N dynamics following N uptake by fine roots.

Here, we present the seasonal dynamics of both nitrogen and non-structural carbohydrates (starch and soluble sugars) in fine
roots within a mature Fagus crenata forest. Each individual fine root was divided into absorptive and transport roots
according to the method of Pregitzer et al (Ecol Monogr 2002) because there is growing recognition that the functional
classification of fine roots enhances our understanding of root process dynamics (McCormack et al. New Phytol, 2015).
Additionally, individual identification of fine roots was conducted using microsatellite markers (Kenta et al. Theor Appl
Genet 1999, Asuka et al. Mol Ecol Note 2004). The main finding is that transport fine roots exhibited seasonal fluctuations
in starch concentration, whereas absorptive fine roots showed only detectable starch levels. Moreover, the starch
concentration in individually identified fine roots was up to twice as high as in fine roots sampled using traditional methods,
which arbitrarily assume that fine roots collected from the periphery of a target tree’s trunk are representative of that tree. In
contrast, the difference in nitrogen concentration between these two methods was negligible. We will discuss the
implications for mast seeding and the carbon and nitrogen cycles in forest ecosystems.
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R—=N—RyrEAWN =YL EDBHEFHLNHAEBT DO LLE

s P S « P R AR Ve R
VENTATFFEBRS IR N - R P BN A TR h A AR S & —
ELE G (katsutam052@naro.affrc.go.jp)

T2 AEDOBITHEETIE, VEEFBIRRIOK 4 BB T EER O TWD. Fe, MfHTTomoRE
L 1 ERBHTZD 5 5E 5 5 (20 cm~30 cm) FREETHY, 1 OTED NN TH DI DVEHE TN TFVEEIKIFL
TRY, —Fhi0OBFGEREEZYLR T DHT 7> TS, 2728, KIS aTREL 72 DM EZE (AR
HRHACE DL, MR EEA B LT D2 LA R EEDO AN RE TH D, TN ETHY~ATDORFHIVEED
AL B VR & O HARBHFE SO DAV TET= S, HRAOFELFED L TIX VN TS LS
IREADNER L CHRIEARN 3T 572 E ORBENFEO LI, BV A A CE L MRS (I
2011) . 22T, BILAI R R S N T S AL QD SRy NSRRI S IR LT, A
T, R—= =Ry MW RO B E AT OUNT, 2= =Ry NN TOIABFR I L OB A% DY)
HAEE LT
AR 1 B A s 2O b
MERZ, TBE 162 &), [E5R 14 BRI [RE500 0 3 SWEChs. AUERGT, W a1 & 15, +
(=T oKV, =T o) #fER Sem, 10 em), Bes B4% (1 @M, 2 E8R]) BLO BHERHCE
(1 i 13 OXBENEIRETHRIE (8, ) 2N -6 5 METHS. FRT L4 REAARICEE IR
FHENEOL L, SRS ARG ONREE DR BEAERZ IR LT, ==Ky OB EX 2024 45 A 8 H
OBREAL, BRI 16 HIEL O 24 HI U REREE VT To7-. IRREEOFEL, E5 1 8%
(181155 L2 BR% (1 8) 12— =Ry THELIZRERB L OARBEREL . £ EOH
IR 5 BLOV6EFEE 6 H 25 BITATV, KX OIEEHBIORESHEZIEL. TORE, K
A1 (5 cm) TIX MBI 162 50 (1 & 1 3) TIHREISMKFENICBIEL T, BREFHIRERLE N, —FHT,
HEFR (10 cm) TIEBAEZITARD A AR CEJ, RAPTHlhs > TUEZEDn IS, IIAED,
W15, £ (R0 BEROER B 1 ER) ORESDENEWEEADHY, Vo s i
(1813 138 (1) IR THREICE) . IoC 0813138 (1 3 10, R— — Ry NE D
FIRTZT TR, BB OVIAETBICHLARIEEZ LN, £, BITHEEOHETIIWF o WS By B 2K
(1) 228 (1811 3EE) OFMIMEITE EREROUE, Ll I E SRR Th -7
FRBR 2 FAROFEFAOZ LI KOS B O T XD bk

AREPPENZIBE 162 751, [FR 14 510 2 SFEChD. JUBRSIHZ, vERE( &, 1 /i 1 38, B R Y PR
B, 2 AP EE ), #EE Gom, 7.5cm), O 8UFETHS. ~— S —RybOEHILS A 18 H2HEMAL,
B 1AM, 28H, 3 ERRIREBIOROAOMRELTTT-.
HEE AMFZEOZTICHTZY, HARRSERER A S IO 2 22 RED A= =Ry MERIZZ i 272z, 2
ZITREL TSR L B,
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AR« 72 R V- ] PR — V- R ¥
VI (LR B IR FRIFFE T, 2 R i W AR A s
ELKE S (saisho@rib.okayama-u.ac.jp)

AAIIRE KBNS, F-PErREEH Tl BB Tk BRI COEYHEETH 2K ADNDTEND,
A A DXL Lo TR ENHAELSCTWVEREE Th S, A4 AF 1B E L UMD &<, IS
BOR T EBIZEI TIN5, THREMFEDO B R RDHIVTND, AREHEIZ IS DI EIRENZ DUV T
I, IBEGHARS® Radical Oxygen Loss (ROL) U7 DR E ST L CARD DO EERO IR O EAR LT 52
LN X DMHBED A 5-HEES, BEATE LB LU CRIET 2 QTL NS <HAE STV D (Xuetal. 2023).
=T MO A R B S O B S T M B OGS Z BV TERY, — i EM Lo T
SRS T A O I, WEAICDHET D HEOKN G- BTET 5 AR d 5. BRI
(RS BREE N 95, BGH R IR 2R L Z OIS AL NI T 5280, e B RO ERAY
YR T DB D EHETHD.

AMFFE TR DREIRO 24872 THOK I G285t 5% E C & D | LIE R LIRS U AT O R}
s AR AL, 2672 BRIk D44 A BIREIRO VB REOFHmICBORA 7. B E M ED
FEAESAE (13572 2 (59), K 17 5 (5R)) , TERAHE (AR 2 5, JRt/)) BL O A4 4% (OUH602)
ZAEFHEIG R REL, —3EHID DN NS T HEIK D O A D K72 KB ZA TV, ARSI
BT AR THIL TWD. Flix OEERESY— T 77 1 B A o T BERTRE /R 8 O A PR
BIEL, K AR T4 4 LB EIRO AR A RA TR TE-, — ORIV, #5K
DGR BT RO AN DOV THIEL, THOKITR T 2IREEDOBIEIZ OV THFZEL TD. A
FFETIL, HEOREFRZ TAHEAMNTHT DA A LX0 BIRERL, MakiPBlo LA, BRI
EDOBHEAFRRMLTZV .
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Extracellular ADP elicits the generation of reactive oxygen species in plant root
Tomoko Kaegnishi"” Ken Yokawa?
U Department of Engineering, Kitami Institute of Technology
* (tkagenishi@mail kitami-it.ac.jp)

Adenosine triphosphate (ATP) functions are energy resources and signaling molecules in mammals and plants. Plant tissues
release ATP (eATP) to extracellular space in response to biotic or abiotic stresses such as salt and touch. In 2014, the first
membrane receptor of eATP in plants was reported and named DORNI1 (Does not Respond to Nucleotides 1) [Choi et al.
Science 2014]. Recognition of eATP by DORNI1 induces reactive oxygen species (ROS) followed by direct phosphorylation
of NADPH oxidase [Chen et al. Nat commun 2017]. It is also known that exogenously added adenosine diphosphate (ADP)
to plants induces ROS generation [Jeter et al. Plant cell 2004; Song et al. Plant Physiol 2006]. Plants have apyrases that
hydrolyze ATP to ADP and adenosine outside the cell membrane. It means that extracellular space contains not only eATP
but also eADP. However, the effect of eADP on ROS response in plant tissues is not well known. In this study,
ROS generation was observed after exogenously added nucleotides. The first root elongation of seedlings was observed
with each nucleotide (AMP, ADP, and ATP). As a result, only ATP-treated plants almost completely inhibited root
elongation. Hydroxyl radical generation was observed through electron paramagnetic resonance (EPR) from intact roots
containing exogenously added nucleotides and the spin-trapping reagent 4-POBN. The generation of superoxide from roots
was visualized by nitroblue tetrazolium (NBT). In these results, exogenously added ATP and ADP induced both hydroxyl
radical and superoxide. NBT staining was observed at the root transition zone, which is located between the apical meristem
and basal elongation zone. Our results showed that the exogenously applied ADP promoted a stable generation and
abundant hydroxyl radicals and superoxide. Extracellular ADP might be a signaling molecule in plants and play
a different function from eATP.
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Schizogenous aerenchyma formation in Cardamine amara

TCREEE  BARHE 2+ Karol Malhold” « 157K (Ffk) BRREY « I K AR ¥ - gL, ?
VRS RSP AERE PRI L o —, DR REEBREER, Y AN T RSET 73—,
VF o — Ve KA WA B AT I T
ELE S (kudoh@ecology kyoto-u.ac.jp)

B AR AR AU, TRFREOARSLZEICUIEUIE A5, R EEREZ LT DEEE L CH FENRAK T 5
R TFCOEFATRDEIRN. T 7 TR /3T & (Cardamine) 1%, 26 OWFHEE S -, EIOITARIZ
WA TERR L COBEEZ NG, FT, AR F AT (A. thaliana) \ZITE THHIEN O, BAESHRTE
FRDET IV ROVERDESND. I—a/ FRED C. amara 13\ CH FENRACKRIUCHH IO 7w I A E
T AHUERDIRTHEY TdrD. FATHIZEZ I T, TeLAM RS E K TIZD T2 5T, 29 TRWEELDE
BAHIAEBTHZENREN TS (Shimizu-Tnatsugi et al. Mol. Ecol. 2017).

FLEEY C amara OFEAEDIRIZIBNT, FEFITHRAIEL B BRI R A 5 A LT-0C, 22109
E95. C. amara DIEIFUTNIDN O FAEDIROEEROI 2Rk TEIELI2L 24, 1ET12(E0 0725 — @O
BB sMANC, 3 B R @A DI LD h T, PIRICHET 2 18 B O BB L P R AL R T,
JE 7518 GRO (i Rl B2 07 10) |\ BB ARIRAMI T A L CQnd. —77, 2f8 B ORJE/ia T, g HEFL
R CH D, MBI OHIMEED B NHENAZ LT, TR EIZZEBTERRSIL TS, 38 H OB
I, Ml BB LT NI 25 L 72> CTRY, MEHFICEEDMRI- N T0D. ZORE, KE2BEIZ, 1
RIS Z D 12 ROBEXFRRD SRS A LS.

BT BOARIZ BT AR EGHHRE AU L, C hupingshanensis?D R EAR TR E ORI AEIA]
\ZBEENDZ AT DB DODRESIL TS (Xiang et al., Open Life Sci. 2019). 27 7 ZFFClx, A% 07
VIBDA T H T Nastrutium officinale (Jung et al., Plant Biol., 2008), 17K Subularia aquatica (Nowak, Aquat.
Bot., 2010) “C, NF OHLIRO @M L 7= B AR SERR O TE D A S TOVD. ZIHDOFRD FAEDRIZ
BUIDEGHAED C amara LR HAWEZ R THEINIAHTHS. — T, A X AT IfiFESnDHi
JERER ClI72n T 7 7R CI, MRIGESHERETEZ S 72 5570350 Y (Combs—Giroir & Gschwend, Env. Exp.
Bot,. 2024). > A XF A FRAEDIROWELEFEIX, B2/ AR SHIREs RO R 10 & A TIIAR
HNRT DI LICHRL, FORER, WL R B OMREN X MR G RSS20, RBIE AN BERE L= 1 O
fa7serp%, ZNEHAT, C amara \ZIESHRRO T AEABMRT2I1201E, (1) BED3E(L, (2) REsaEoM &)
M0D455%, (3) FeJE 2@ [ 8 J5 i o AR EERI O B0 3> D 7 e AN FHESAUE BV Z 812725, A a3
RENTe C. amara DFAEDEKHRIL, BEABSRIEZ RO R O ERE 1+ ateb o L Bl ke LT,
LB DMIERIGE L TEHSNARELDTHS.
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REDSRE 1.5m FTOLIRRRRUVERREOELLRRATMRBBICERIEE

by NIRRT S el =S H =t R & e ot ARy NG s Ry 7 Sy N
HLIEARORED ¥« e T3 ¥ - MLEF IR ¥« KAEERTL ” - 1 - o AR Y
VA BRI E R P IER, D4 R KRB E A TR, ¥ R R MO R A
B — BRI 2 —, AN R, O SRS FBREE NI, O nE Rk
TR AR
“HLKE S (yanase.ryouta.y5@s.mail nagoya-u.ac.jp)

RROAMRIE, T BRI E I - Hi55 9 DEEIEAH 2T T, AEPE - A3E- o fia il L CARAERESR D
IRFIFERICRESEBL TV5. Fo, REHFO A biSRIRERINC LS T, RO IR b Z &Nt E
AUTWD. BRI IS5 B O RIR S, SRR 8 O TR TR D OTRSIZ L > TEAEL,
FNBITHNHIRBO RS, B&7el OIFRERCHAITIA LT HTEAVRIBSIVTE . LL, TIVE TR A
HERDFREDZLUTZ DI IRHATOBRAD D, S 50 cm FUE £ CTO HEELEE XS TRY, BAMEAIR A
DTN AEE T DAMBOTZRERFECTE M Z DWW T IS BRRES AL QU VeV, I UIRRIRED EARAEZDT
BRI AN C L ARBIAMRDO BB A OLAD, BIARE THEEDORID RFIEERIZ G2 HEBN DT R< M3~
BH-DI21E, HHEETIC BT DHME O T HEE TR S DU T N BMR T D 2 8N EETH S, ARFZETIE,
KB OIRAR B £ CO T IR FE B L OERIEE RS HERBEORSICHO B, ATHMRO Sy
AT RERH I E D LR 5.2 DO BN T HZ L2 BROELT-.

ABFIENE, R C AR RO L0354 IR T +— VRITAEB T5 44 FEAY 2 EfRE, Hhigry
RDONNEYAE RS~ TOJAR D LBEAT TR LN AEE T 5 50 FEAY 2 EfREXRELT-. =7 —2A
2y 7 % TR ORDEAAR R AAEIE DRI AVTIREE TR AL, THEETREE 5 [X453(0—10 cm, 10—50 cm, 50
—100cm, 100—150 cm, 150 — cm)iZ33V VT, 3 IRARFEEE ETOMIRRE 1 KT 2X 16 R 7=, AMRRIFEE
BREENCCURER AL 7245, MRECHIEEEREAEL-. £, KOBIC SRR EZHIE L. HH0ER
0%, THEMrmOEAEAEEZRAEL, THERUEIAEL, TP ORE R O ERREZRIEL-.

UERNORIRIZREIZ DN T, TR CIIESICEO AL BL R AR Roi 703, BELCIRESICHOZ X
Rbivieholz. TEREZ DWW, FREC T, T ANESISH BN, THERFE K OV E R
RSO T AR oz, FEILTIE, RIS REARZ I o T, HHRELD)
EREEITRES 0—10 cm LUETIESICHS LT RSN 20 -T2, Fiz, FHEILOASTIIS T D HiErsfE s i
RFBBIOEREE IO T HORRRE L TELUR  »72. ARER T, HEESSHRIE R, 1550
FERL HERFBR L OERIRE 2L O HEEEL ORI OV TEET 2.
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Analysis of fine root growth dynamics of Japanese cedar in three clones using
scanning method with convolutional neural network
Ty 770, ey D SR Ak, KRR R, fE e Y
Shitephen WANG"”, Mine NOSE?, Tomonori HIRAO?, Arata YABUKI", Masako DANNOURA"

VEHB R R B AR (Graduate School of Agriculture, Kyoto University),
P ENTIFZEBR S N FRAIIFSE - BRI ST AR B R 2 —
(Forest Tree Breeding Centre, FFPRI),
SEKESE corresponding (gn03138868@gmail.com)

A large portion of carbon assimilated by trees is allocated to fine root production. The amount of carbon returned to the soil
from fine root turnover surpasses that returned through leaf litter in forests. Analysing fine root growth dynamics is crucial
for understanding this process. However, destructive sampling affects observations. Recently, non-destructive techniques
like installing scanners in forests and using software and machine learning for quantitative assessment have gained popularity,
enhancing our understanding of fine root growth dynamics. In this study, the ARATA (a root auto tracing and analysis)
method was employed to quantify the root growth of three Japanese cedar (Cryptomeria japonica) clones (Tsukuba-1,
Kamitsuga-7, and Godai-1) planted in pots placed outside at the Forest Tree Breeding Centre (FTBC), FFPRI, Hitachi. We
set up 9 scanners, each with dimensions of 216x296 mm? (5,100x7,019 pixel?). The scanning started from February to
December 2023, with the root images occurring per 7 to 30 days (244 images from 9 scanners). After collecting the data,
the first step involved washing data, and then creating 16.9x16.9 mm? (400x400 pixel?) bicolour-labelled images for training
the ARATA model. Our findings revealed that fine root growth begins in mid-March in Kamitsuga-7 and Godai-1, and
growth slows down in late June. In Tsukuba-1, growth continues from the mid-March until mid-October. And elongation
growth continues longer in Kamitsuga-7 than in Godai-1. We also notice that many very fine roots (<Imm) are produced
after mid-April generally. Still, only Kamitsuga-7 continues after July. Overall, all three clones develop belowground
slightly earlier than aboveground although there are different strategies for ending belowground growth.
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) BAYREA 0 FEEE P
VB R PR AR Rt
SHLE L (kekekeu91@g.ecc.u-tokyo.ac.jp)

TENZ LA G 27 — "\ AF 27— IR (AMF) 1, #hElE (Kabir 2005) SCHITEOEMRE (i
2004) DFEEZITD. FHITEGFL Q0D AMF OFER-la 727 a¥a— (AR &), HEgEfolaT-
DF TSI THEOVRSIC > T bL, BRI 5. BRI T — AR R 470 DGR EOFIS
ELTHIESNDEEL -~V DIE ThHS. LinL, (B ~LTOFEIELL TS, REHBELEGSREDETHD
AR R OHEEDNEELND, ZOIHRWETZL720. Fo, AMF 1343 CrE B E4 R < MR
Ye 3, ERIVHEVMIHRIC I Z<EYET 5% (Gutjahr et al. 2009), HRESH BYLRIZBIEL TOD0H LR .
AMFFETIE, MyERay, FAX, e TIIOWT, B TR X E AR X 2530 T CHEHETAR AT, RS
EDIRRE LI DR R A HEE LT

FEHURTC, BhidA =X (ETHHE, AL, (EfEzFIXE (h7Enas :KD731, XA X ZAOCDZ
5, ExTUKEE) D 3 KIEOGEIXKIECHERRBRAIT-72. 2023 45 H 31 HIZSM 75 em TEEIZhER
v, FARX, exUUENZEI, 20 cm, 15 cm, 30 em THHSREL 72, N-P20s-K20 % 10 a 4720 7Er=3 10-15-
10kg, A X 3-8-8 kg, b~V 8-8-10 kg M4 EA L 7=, #EREAKI3 22128 (135ecmx 55 ecmx 90 cm) 7
HIES2 @ (O7maAR7+0-40 cm, @37)1[—2 4090 cm) (2501 CTHED HHL 72 384 o THRZB-IL, A
Xy —THWIAZ, WinRhizo %AW TREREE (cm/em?®) ZFHLIZ. SHICHIEEO W), MADHH
N CWBIREZDEFERINL, BT LIZAF v —TCEWiAA, WinRhizo % FV N THIEOREARRT LIZ0HE L.
RRAHIELIART LI, NI ST — et L, #5TRRZEEE VTG, BGeR2RH Uz, AR TIIX AR
ONWTC, IBEHEE (cm/em®) HEGLE (%) 20608, BYMRREEE (cm/em®) ZHEEL-. #igo +i
10 g 75 AMF O 12185V VT IZ K> TUEEL, fa 75D HIE S BiiEA1To72. BiS-ha 7% INVAM
DOIEER (https:/invam.ku.edu/species-descriptions) 7>5aknllL, S¥ELT-.

BHEXIZRWC, AR X X0H SO EK, SENES, IES S MER b7, o H58)bHIE
L7efa 78 00, BREEX 2.84 f em™ (2L C, AFREXIT 4.60 {H cm? TEh o7z, Fhliz > THETOfa 1
BEREPMME T ULIZEBZ L5038, BHEXEARHHL X EDO IO ZEIT R/~ Tz. TEEEEIZEIL T,
ORI O N TN NS, BRAME F LT, el 7B L, (RIS A B2
RENI T, B AROIRRT EORRYGERIT, HEHY 0.1 mm LA 0.3 mm LA RO TGRS Eh -7, YR
WA Lo CET DI o728, AR R I I HPE XS ABHL X L0b @ o7z, IR L TIE
RN TT — N\ AF 27— FEREDIEYL L CORGShFA B LT D201, REBEEZBE T HNE
DHDHEEZEZ LN,

I AR IR (23K26885) (2o T TR, A REF RN e R RFED S0 RS B S A2 T 7
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BEEE-BIT AT LEEICKSEAIRROEREERRIIT —SOEREHST
FREIT 1| HEPACH| 7| HIGERR ° | mIRIERE ! KA L
VR IRNT REEEREE R0, AR LA RS, VAE R AL A IE T — VR R
A, VEWERAREFEE T — VRV R R g e A —
“HE S (moriken@shese.u-hyogo.ac.jp)

ARDOHHRD RN IO IRAEFED 20% L EIZ K S ESFUMceCormack et al., 2015), ZDOREEAEFEOEE
SRR DRI D RFBIGEROHHRICETE TH D, Lol fEk, MRABURITDIZIARZHR0 H3 44
BRHY, 2L DI E BT 5 B, BENCTH D=0, RIS CHGRI7 2 RIE A T2 72\ WD [
Ndot-. FOFFHELL TAX v —1E (Dannoura et al., 2008) PRSI HHEA B IREL T — X2 HL
DI LM AREIC 72728, HEWTRIO BRI eSS FE CAX v —Z B EL E DT — 2 E b o N
5D, FOT=OFEX 72 FFIC I HERIE ORI TZ DRI RS D, RNEINT/22 50 RIED R A UIR
DRRAEFED B OZ=E i, BREEEEA 2 & % IEME R DI IR EED -5 Tl RTREMED o o 72
ARFED BN ORIE R A~DFTBRZREE LTI EHARID OB TOT —H DINES AT L E BT 528
Hb,

ZOMFE BRI IANT T —ARE LT, BEYESNIZAX Y T — e e/ TR ~DT v I B — RV AT B LT,
ZD AEMRES S AT DAREL B E L QO ZE TN E TLL EORH RIS CHIMREIRE T — Z DOIEE S HHFES
5. SBITIIAR v — B O ST v 7 a— R ETOFIEE BB LS 70T L TITHZEITLY,
T 7 ANBDIREDHE—L NHRAD R RE N RIAD D, ZOHBEHRE S AT L ARATA ZRWAHZEIZED,
FOEARRARDT = /ey — ~DEMR, FAMREIREI R 5.2 DEREESURE OFFE, £ LU CRRARD IRFEIEERD
HHRIZ D7D EB Z HND.

Dannoura, M., et al. (2008) Plant Root, 2, 14-18., McCormack, M. L., et al. (2015) New Phytologist, 207(3), 505-518.
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REFE &SR HZ AL - R B AE O 5F i

HLZHR D « L 551 2« AT 2« ) TRV ) HR RN O« KA ERL Y
VBRI R R AR B R SR, 24 L AN B0, ¥ SR AN R B AR5, ¢
FERE RN E R Ao, YAt KA A — VR R R 2 —

ELHE S (takuff0630@gmail.com)

RO BREASE, 37 H IR ENRE) Jidf iy S i T (REE) Big) OrRAfhHL | £ s DRFH
IAESFNT T D TR 2203 TEA. Lo, ZOHMBIMHI X FE CIThiv C& 778, Z<DOIRHIEZEL T
LED. ZOMBEEARRT D120, I, TRIETEZ O GItRIIHZ BEICIT)Y 7 =7 3 < OnBgss i
72. 2% ARATA (Yabuki et al., Method in Ecology and Evolution, 2022) <> RootPainter (Smith et al., New
Phytologist, 2022) , Trenchroot-SEG (Teramoto and Uga, Plant Phenomics, 2020), SegRoot (Wang et al., Computers and
Electronics in Agriculture, 2019) 7Z2EWABISH TS, ZHH0D Y 7 b = 7 (R CHEE O MR E[5) S AR
AT 5L TED. ZL T, TNLDBIGARSRYITHNT§ 5L CHTRBIEZ fii HFUZAFIA 22823 T&5
ETRRSN TV, L, FihitiEige F 7 ClapcR -AseiR 2 B CHERL 23 B HHL TV I
XU HEMBHEG A AT Tl B Rl S U e SR oD BEAIZR IR D 2 LD A T LA EIREA R C& T
WRVN. 0T At g E O TEHS AU AR EN R JR R AR 2 IEL KB L 72 B TRMiis iy Ty
DINGFI2 TR, FEE BT OTRIE -8 2 AR BB 7 by =7 12 o Tt S Au 7o R i 4
FAWTAMRENEOAZIAA TR AT (ILTED, RIFFEEES, 2023). ZZTld, RRAC L DHIMR HifED 2 LA TEE [AlkR
(CFHET DT LAY CE MR BB 7 Ry =T Ao 2l 3h o, 1203, HEbY 7 =7 (2 X THiHIE
MR HRTCTAR 2 TR~ D ETI IR TV V- T,

Z ZCRVZ I3 B IS 381 DR BEIRD A LSl AR SEARIZ & D0 D THL T~ DT D DFEEAT,
AIARENRE D AFATI 0 L 7o MIAR B B 7 by = 7 2R3 224 BE LTz, ABFFE Tl ARATA, RootPainter,
SegRoot, TrenchRoot-SEG D 4 FEREED AR B B 7 b = 7 &7l Sl Uiz, £ L C, FE Gt L 7= AR b
b, BEhEY 7 b =7 & O T U7 AR B i35 2 8 C, BB 7 by = 7 3R - ABEA TELS
FHITCETODDFATZ. DR, ARATA A3 RSB FFEAREAML QO ZEp i otz
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4 Ahi 6 AIZh T THSEL =B/ IR O I REZE R - SR B PRSI

R by N A I S SRR 25 /A TN
EE ) e i IR A NS SN & e o i S R AN) WS NS & T Rl = S Dl e
"EL% S (yoshida.hinata.b6@s.mail.nagoya-u.ac.jp)

RBIAHIARIE, —BIZEAS 2 mm LU R CERSNDRTHY, FKROWIL - SasiEs A9, £, Mkt
BEA~OHREBHAFSEEL - TRY, MO —RAFETEDORK 3 BlizF 575 (Jackson et al., 1997). ZD7=9,
HIARBENRES LM AR TSI D IR BB BR AN+ D7D ICEETHS. LnL, ZNETORSEARENREIZRE
HIFFEDL1%, ERERIEARE BAUIZED3HEL CT% (Vogt and Persson, 1991; Hishi, 2005a). L7273>7C, Ay
2487 FO T AR R BCEE . (Kuromi, 2024) ZFAHIZERE L, AARERESEARZ B 3517 BRI B C/0 %8
THIET, KOIEMEZAESEARBIAER FAM e O ONZHIMREN BRI AN GO D FIREMED 5. AMFFETIE, 4 AN b 6 A
VTN TR LT 7 AIARAS, & D IO 7 TERE 1) - FR RS A R O DN T2 82 HRE L.

AT TR TH O S e /X RE =XV T AN T o=, 2024 24 A, 5 FIZE/XOFOOSYA
ORI ADUNT, Ay 28885 T EEARERTEEEARE L, SRED O 1 7 ARORFE 5 H, 6 AT
RZFEUN 7. [FU 72 AR S REFRT 2 TV, IRECIREAR R E A EL Tz, £, 7T Irb—L2 v
72JEE 100 pm OWHEHEADIERL, KOV GRS - LD S L OISR . A3FTIE, B
HEMMT ORGSR, fEAEIE BT DA R DR B OW TG 5 T ETHS.
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