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14:35-17:00 [THEOTENC IO EZHD BT LM
TJUM RS B e SFRg R KRR e AR X 2 R FslE A - 528
T U A ERISEE

9H 188 (H)

08:00-10:00 NA L —FEF

10:00-10:45 PEBRBULAERIE T T > N7+ — DEED 2D D
FENTRRET ¥ = 2T LD
PG EET e B I B T — SR 2 Je A HFFETE B

10:45-11:00 TRE, BHERREORE, MHESOIATEED THRE, s

<% 56 EMRFARESFITEZERND - AEESE> Contact

TUNREE: WERS LEAE

T 819-0395 #& [ Ve X yCfl744 77 2"V /3 A AWkt X

E-mail: abiko.tomomi.185@m.kyushu-u.ac.jp

Kyushu University, University Farm, Tomomi Abiko Agri-Bio, 744, Motooka, Nishi-ku, Fukuoka, 819-
0395, Japan
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13:30- =
14:30-14:35 B - SROERE (TERSE DB IE RIFEFE2E)
14:35-17:00 PRHEA [HEOTEN L0225 BT LT

TUNREE KRBT E e S AT IE S 2% S KRR e

tHE® ) U A ERISEEH oVice Livefil{E

20224F9 H18H(H)

*:Onsite, X BEFHHRE T~ —

RAR S —HFK Room A Room B Room C Room D Room E
8:00-8:30 A-1 B-1* C-1%* D-1%* E-1%
8:30-9:00 A-2 B-2 C-2% D-2% E-2%
9:00-9:30 A-3% B-3 c-3 D-3% E-3%
9:30-10:00 A-4% C-4% D-4% E-4
10:00-10:45 | AFFAHB PEEREIILALET T M7 4+ — ABEO O OFEEN RS

Fy o=V AT LD BYLFHIIERT Dt B HE BN T — 2

F—nl—F— FEEZEE
10:45-11:00 | XEHARERER RYEZOFTEEO TRE MR
AR —FFR

AL SEHBEE 7 4 L A DTGRIST 20 7 7 Y Akl LRI RIET R
R D - PR D - BERIR D () SO AR AR A 5 —, 2 B
)

A-2 bt J XD HIREE
EHEE D« TIESERR Y - FNHEE D « ) A 2 « SEEFEHL D (V & H R R FEREB R B 2R
ZeR}, 2 4 BRI A o R e )

A-8 [Fl—BREL F TR L7 R722 2 EEHI R D X AR IERE D ik

*ARIH T L2 - FEE 2D - HIBR 20 - IATEE D - HIffL Y (O BOURER B A
BLARFIERE, @ BUR R P REBR AT TR, 8 P ROER PR RSP0 AL, ¢ BURR R R 7B
HUERBREE 7, o [EIBR MK PE R TE 2 o & —)

A-4 AN U RIS 31T B MR ME A 4 % K305 DR KB M (Lpy) T H7HI & A4
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LAXT 7T RY » HVPIP2;1 OV B O
K RPEHHAR D « HJFEA D (VRS R R 20520 (IPSR))

B-1 KL 2R T DB E R G VRN BIRIR 5 %2 5 w2
*Regina Ancilla Natasya * H#kHE « & rof
I B R E R PR R E TR RE 7R

B-2 G % V7 CREOMIR BT 7 R = 7 O3

AR A D« HBF SR D « AKHECC D« B8 BEURER © + WAHM © « KHEEHT D

(VS IR ST RSB A TS0, 2 LI ST S S, © ST IR ST KSR S T e
SR RV SO 2 T N 2 e

B-3 EF AL ALY (ESR) 10 L B0 54 U A IEMEERSERE OB E
FEVE 7 - Bl (bR L2 RR T

C-1 %271y 2l —fLI L5 H Bl J O T E O RE DRERFIZE AL
KTV - [ AR D« e 2 OBITE KRR EG R AR IERE, PBTR R 550)

C-2 WREMNT A7 & (WinRHIZO) % W=7 AT 95 2 2 DR ARG OHETE * fif]
RIS U« P - SEARE 2 (OB R ARG AIIERL, 2BITR R = 50)

C-8 A XFTATIZBITDHA brrF UL L HROAMALSE
FHER - FbrE (EmREE TR R

C-4 AR N VASFETICBIT 2 XFXEAA AU Y — A ORI HE it

* FHHEARER D« #AKSET- 26 - Abdelrahman Mostafad « iEAZFE 9 « HYTIEFR D « FHFH D
(DIUN KPR PR PR IR, 2 SR PR FBOES R PeR, 90 7 7 KFPEFN, 25
R, 9 1L 10 KPR FBERIRB PR, OB R PR PR A m B A ge R

D-1 Control mechanisms of promoted root development by ourl mutation in rice

*Dong Yihao? + Cornelius M. Wainaina? * Ryosuke Akahoshi? « Tsubasa Kawai? -
Yoshiaki Inukai? (¥ Grad. Sch. Bioagr., Nagoya U., ? ICREA, Nagoya U., ? Inst. Crop.
Sci., NARO)

D-2 g HE TN 57 =T 13 A R OBEIRE AN TS 52
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D-3 Effect of rhizosphere root oxygen deficiency on root distribution and oxygen
concentration profiles in maize and rice *Phanthasin Khanthavong -3 -
ShotaroTamaru? « Shin Yabuta? - Jun-Ichi Sakagami 12 (VThe United Graduate School
of Agricultural Science, Kagoshima University, 2 Faculty of Agriculture, Kagoshima
University, ¥ National Agriculture and Forestry Research Institute (NAFRI), Dong Dok,
Ban Nongviengkham, Vientiane 7170, Laos)

D-4 Effect of P-dipping priming on roots of NERICA 4 to withstand drought and nutrient
stress under rainfed lowland * Emmanuel Odama! ? + Yasuhiro Tsujimoto® + Shin
Yabuta? - Isao Akagi? * Jun-Ichi Sakagami? (PThe United Graduate School of
Agricultural Sciences, Kagoshima University, Japan, 2Abi Zonal Agricultural Research
and Development Institute, Arua City, Uganda, Crop, Livestock and Environment

Division, JIRCAS, Japan, YFaculty of Agriculture, Kagoshima University, Japan)

E-1 SEBLPv a7 ExOR~DIKERE A N L APRIZHRE & EEEEIC T THE %
FSFLEHACER U« AT 2 « SRR D « Bmh 2 « B BlE— 9 (VIR ERFBEREBOES
EEEFTER), 2 BV S R KB RO BE AT R, 3 BV S R 2

E-2 Deep-Place fertilization facilitates nutrient uptake by inducing root growth to
fertilizer in rice *Mumtahina Nabilal, Aozora Moriwaki?, Keigo Yoshinaga?, Aya
Matsuoka®, Hiroyuki Shimono?, Maya Matsunami? (Y United Graduate School of
Agricultural Sciences, Iwate University, 2 Faculty of Agriculture, Iwate University, 3

Graduate School of Arts and Sciences, Iwate University)

E-3 ~ /VFEM ORI B EBHIIN T D57 ORRICAU RIFE S 2
*OTJFME D - SESCRE 2 (0 BIVRRSER B FTTER, 2 BITAR AR )

E-4 Y45 (Viguna unguiculata)l= 3\ »C VuCLE25 ~7'F RIRM R & Hlpn s 2 0+
D ORATERY - AHFE?D - GREEE D (V EIRKERY, 2 BB SR v
—)
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TEOTEN=LII-6ZZRDS : FAN=ELRRD=
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“HKE G (hiradate@agr.kyushu-u.ac.jp)

FATEHO R TIZHY, FETDHIENYTOETTE THEIIRUTHNT RV . LaL, 22 TlEEToHA
WD EY N FCSES ERAEMITEEE A TEY, THU > TERER Y, fERMITKA B SN,
HIER KR DB LR DR EALS I, WS ERIEDHERF S, R BICRBIZ MG 5708, HiBke 2T A
BIROMEAENEE 2 DIEF I CE BB > TR T ZOXI2BREIL, AR a2 ORIk T
HOZLITTEERA. BAPEVRREZT CRVb S EF e LA SIERZ% T, ZOREE B -
(LN S, SOIAEMIEENCH KT DM EZIVIAA T, TORERIILD TTOLI e HEREE D e
THENTELDOTT. ZOHMTIE, HEOEROULIN-EHEEEICOWT, 20K E 2 F7 LT ik
WZDOWTRERRL T
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EREHAERBETSYNIA—LEBED-ODEEAIKRF Y /IN—RATLORRE
FOHIE 20 F5 RN Ve 30T S VR (LS Ve A IERSE Ve /N1 AR D

AL ZERT JtE T Lt 2 — E T HE BRI T — A
*HEA& T (swada@riken.jp)

TET, ZLOMESREERZ TS, ERNTE, = 00F —, RREREEZROIRERD 5B RS
TWDDORBRTHS. IO« OF — 2%, KHEAiTEF AL CTh OO FRE DR T 72581
IR A TV, RS, REHEREVD BRI CldeL, I—ARr=a— IV, AHRERE T2
AR, JEHICEE B TG, Fox OF — AL, BULZEFTEATNZ T Cldie, R, B
JEFZFAR F-L8HEL T, AOI-Parc EFEZALTWDIFTE B2 #— 25 i B IR L L, BUG IS IERE L7 S Seiih oD
Fiffiz AN UT- R TE B A HEE L QN D, a7 LR8O — 203, IRIHREET S AT 5 ThH5.

¥ 112 AOI-Parc DR MARFLEF L AT L& E L= RBRBEOK T E2/RT . 4 DOXAT DOIEET AT DL
BELTWD. AT A, J6R0, KBE, B8, IREE, WL, T AR RKIMDORNDBHIE TEDHI AT Mo
TWD. R AT AL, B TIHOL I EORRIESR, BREDHIEILOBREME M) & % BITE ATEE 3-H<D
DOIFFEFIH ézhm\é F7-, REEZHIH CE AR ME AL, HERIERRCICHEY R B EINIK§ 5 EEY
DBERREDZACICEE T A IELHEREL TD. 2O LIRS S AT 2&FH LI ED H T, $F1Z,
THEAE R G LU H S TWA. Fx OF — A, ARG LU, Fri-7a Rk HhkEs
AT LOBFHEHEL TOD. ARG T, Fox OBIRL TWAU AT MO LR E Il T5. X 2
IZIRMAHET S AT DB TH DR EEZ TR E2RT .

AOI-PARC 201787 57

Agri Open Innovation Practical and Applied Research Center)

I AR AT LB E

HETL—R O~
xm v a % RE

730mm

7
£ p——
2 | - siLOom: 68 x 4 =047

RHLOORE: WHA O 14

e

%ZI A GRS 2T L



pelce:] B W & % £ Japanese Society for Root Research (JSRR)
FThHE
B TtIEORENEZREELEMORRREETESLUVEE - INELDORERF
gz
SRR - AL R ET St 2 —
“HKE G (tuzihiro@affre.go.jp)

HFL, PRGSO N —ray 7 E 2 O TR BN REE B NI T AER O R R EE AT Y
DFESIWIVEZE B L, ZORISERAOLCT AT EEHIC, EMROEE, MERERLOE
ORI T DA AR PR i A, KL A 0 & LT B AR FE RIS 3 ~<IF9E - BRFE 21T -
T&Tz. KBIXTEDO—IERNT5.

1) BHE LR R DR RO NEM DA B I RIE T2

RHHERESHIROMEMOEE, FRTRORBEICKIETTHEICE B LU T REED 2. RHHE RS TR
DR RAFED LR, RO AEMEES N TODBIENRHLNE Tz, ZHHD ARHHER LI AR RO
AL RI@ODDFE KWL DNEHEDN, VEMIOPIIEE DI 5T HZEBHBNERoT-. ZDEH7
WA E OMAERERR O TIX O E ORI 5952 e E BN/ 5 T,

2) BHE 7 1ECMm VE LD MR 2 5 T THEBR R 1T RT3 50 2

R ERS 2L DR ERHIEL S =70y 7 7B Ik DR BE L, 1EYMORE AR ORI B4
FAFETZEILET LD IS Q. I ZALEE IS B W TR D B O ZEE L L, Rar#hE s+
BIRFOEHECIRE DR A ADRANIIE T RO E B, BHE OBE S5 0 F T8 L o Bhia
WCRIETRE, MEORENFEE T av OB EICRIZTHESELPONCTHILICHIKL.

3) ALHEIE 23T DVEM A= FEBLART B L TG DT ARBFZE (FRA~DZ7200)

OIRZARIRICHIT 2R I35 B E 2 LAF O PIAREE (R BaE Tl M ER I LT TR
LTW5, HHNE, MIERE CHEELZGAICIXFOR TR 7RE 2 AL EHIHICEASE TNDLIENR,
BLBEDOAEGFDSRMTHHZEE LN LT, TN EREL LT, BB REREETIN oS B2 ED 7.

OROMOFIZE L TR A iEH 32 : @ B 32 0 ¥~ 21X 13AEFYINAR O R 23E AR D38 3
DVDIRNTD, VIR EE 2 @ ) O (EfE) S ED 5 (VA — 7 E T 60~100 mg/100 g) SENRH 5.
KILME TRV TH~ R A EREREE T DI RO FIETIIREDOV U EM 2 AL THEZ SR
THOMNEN DT, T, EIEF Y AXORFARDE NI ODIEM G, MEFZITRNY 2RI T
LM OB TV W% R 3 28R A BRI L7-. ZbIicky, MiglElE A4 54~ R ¥ AEFED
Bl st ic Bk L 7=

OEAEE DT EAEFIZ L DR D KD 5% FRIL TRAEE AR D5 7 o A VAR Z I 5 LFE O 5
TR CThD. T AFEFTE T ROHIVTIY, Pk (5[ 50 cm) OEFEFET & KRB IA R %8
ATEDZENERNEE Z DT, WIERREEE ICOWTERNO RIT D77, O /EE BT s
WOTWHEH DR BEZ T, ZAMEERMOEREOEREMICL LI EICE B L, FfEtkee7 kL TF
AN ZINETR DN FE A FH R LT, 2 DRMERE A B U7 B C o0 J5ER S CIEAT (5:[# 66 cm) (Z
EA_RTEZIND RO LI, HBea AN SR D2 bR LTz,

HEE UL E O A L[/ CHED T2V RE, B BICTHEE =72 W2 KPR SE A, S =720
T AT EBATER DR, B2 R N 5.2 QO W T ARIFFE A OB RR I DXL L B £
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FTEME
HEMORABRTENE(L - BEILT 5= DR
SEAFIRT

JEEZE - L PE ZE AN IR S I S ER AR A E A A ST P
L& S (teramotos 1 S4@affre.go.jp)

TEMIOISRIT R OB KD ERI T D72 D EEREE ThHD. RARDE IR L7 K 55 ORI
BOFENL TIHEARN ZA~OMHPEDOEW D R EE 70D, SV L8, AT E TN TENR, -
BRSO S ISR L LT A B LT A2 LM ATRBIC2 D . LNLZRDD, D73k 73R &
5. — AR R DIEHTOFEM O 7= DI T - O FIZH DR R % L BIED HUAR D Az e H 3 B3 d
%. B0 HURLVEWHHUIZIEE T D300, IR Z IR TD. Fe, IRRDKSKOREIRED
HHRESDHEA, RARDAT Y HGELGEEHNOIR RO TF — 2T 21O LERH DD, b
DN RO Z %, X512, £ B0 Z TR TEE, LPoRo 3 RIuiie /i
TR AR LR RE A 72 AR R DT 21051 T %, FUZZ NS OFRBEMER D702, 74—V RIZBITHE
TR RIUE THEO RS, QAT E) BB R E RN T 2720 OB ET7 VOB, 1
FOGIZEENIZHITSH X # CT (Computed Tomography) 4 FIV AR RO IERHEFHI 7> M — LD B
HEITHoT.
@ Z4—NRIZBITDE IR RINEFEORT £ /VAEE, THRICARLLIIMMERORE (£
VR) 3 HiAS, ANEOIR R LY THETLNETLFETHD. Ty~ E % AW TR R 240 2918
fE2R TR, — BB ORBEINE TEANE ) VADRESITHBIL THEEO S DT 5. FAT,
Ny IR —a WD ZEIZEVE VA% W ARSRINEEZE J1{k L7z (Teramoto et al. Breeding Sci 2019). $#
BOMFEE/VA (EE 20 cm, BE 30 cm) ZVEX 25 cm TV IR—TH HiAR, Ty 7% BT/ IR
—TCH|E LIFRREZNUE CTELH AR LT, RFVEE W CEMHERE DB H 2R DA (Oryza sativa)
ayabziar (WRC) 57 iz & TR IO R 2 HEREAIIEEL, HRBAFHTY 7~ WinRhizo Z2HW5Z&
IZED, WRC IR DZERMEZFHICX7- (Kawakatsu et al. 2021 Plant J).

@ HEETEPOIRREDRIICHE T 5720 OWRFE T VOB BT, KEO Tavax
NH—Te BN Lo THREIZHIY, Wi 2@ H U ARN S TR OR O 54 &3 i35 ik TH5H. /A Ol
B R & R RERHCONDAD, FAE 74— VR TOH NNV WEEE AW RITEEOE Tt 2R AT
ZOTFETIE, Wrinl @M URE TR CREL, TFEEICRED IRV IR ARTIC LR RO DA & JE T 5.
wesk, BET —H0 LIGERRL A —%ER, LAY —0 EBIRE N —2 352 LIZLDIRZ O35
G- LInL22Rn, 2O FIET X TA S TITONDT2DIEF T 1307030, Ne—AD BN ZEL
e B — B DR — RSB A HERF T D7D I 2 O el — R IR D' 7 AT —Tar i
BoheEz, LT OB EE T VEIER L. BT AT —2a €5 /1 CHb U-Net (Ronneberger et al.
MICCAI 2015) %, #rEEG EE N ) CrERRL 72 — RBR DT 2l 7 — 2L L CFE L. 74— R
TIRE LG EIDLE, 8, HEARENYE— T\, #iliT —4 Ok G EIIHDLE, a2 AR,
BARE T DB SETHRE ST, ST T LY, WRCHT §hflia & M OIR R 2851k
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(LD REFRA RT3 D2 L3 TE, WRC IR AR D ZERMEA Al T&7= (Teramoto et al. 2020 Plant Phenomics).
FRFEHET LRIV —A3—RIE TrenchRoot-SEG &LC GitHub (ZABLCTHY, #ECTHLAHETH
% (https://github.com/st707311g/TrenchRoot—-SEG).

@ BFRZENICZRITD X B CT ZRAVWARROIHMIEEFHR 7Ty MR—LORESL X # CT 13 ETA Y M
B2 I FE DS DIERIE CIRE 9752 812kD, Rohod 3 RITHIEZ R L T HF OAR R ORI it 2
AREET 5. LinL7ensh, CT EENOIRZONE A E &L T 572DI120E, CT B OOIRZO B D 7%
HHL, BOEFEHR THHIML WRREROES LHIRL, OB S TRARETRTIRR) ~EWT D
ENDD. FNTZOREZ MR T D720, BB ALY 7Y =7 RSAvis3D (Teramoto et al. 2020 Plant
Methods) BLOUE R I MALY 77 =7 RSAtrace3D (Teramoto et al. 2021 BMC Plant Biol) #BHFL7-.
RSAvis3D 1% 3D AT 47 28D 3 IRTTIEHED D /A RERIEL, = i IC IR R 235, R
VTN ThDTeOHST CT BB OISR A 52823 TES. RSAtrace3D 13/ —R (BEH ) &Y 7hy
=7 Wi L CBERT 228128, RSAvis3D THIH L2 R AT ML T 2. /—RHZ# TR SZEI28D,
HIEREY) DR R A H BRI UL TE D, XIMUESNIE RS, RADEEERILTH52E0
A[HEL7257-. RSAvis3D FL N RSAtrace3D Y —A=—R (% GitHub (ZABIL TERY, #THRIHAHETH
% (https://github.com/st707311g/RSAvis3D, https://github.com/st707311g/RSAtrace3D).

ARFERTIL, RREITT 2 LTO 3 SDORRE WRREWE T DIEEDE Tk, WRDT —ZfRET D)
Al FEMEGHAD 2RI T DD IR IR A TR IEAABIT Ui, ARSROFENTIX S 110300 FEZh 72
TEMBD, RFEE TR LI IO e BB 28 U TR R O B BB & 9 R TE D L1270,
R DR FEHERE AN D RS ID. AHFFEIL, JST CREST (JPMJCR1701) OXiBEEZ T -6 D THS.
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PRI E
KR —roH—%FERLT= DNA AR/NN—a—F 127 (2kD
BEEXBEF IRV OUREBEBICE TS IRMEMEOREETILOBH
FEH R m AR VG RE Y, ek B2, REa DAY JERRE DY
D KSR AR B TR, P B SR T T S A A — A e e A — - AR I AR TR
AT —2, VIERT 77 7 — sk A
“HGKE G (fujii_t@isc.chubu.ac.jp)

MW A A=y (B4 NS, mBEANZ, Panax ginseng, VXL 1%, DOETILF KR
LHIFSILTODIEEHINREY THY, IO EBRNRTF RO OV THBE T 5L, EHEMEL TS
T72<, BB R OEEAICH R AR THD. L, 5~6 FLVH RO AL ECTHY) T-[M
EAAXRHINNNY, [FIC IS CTRUIMIRES 70 LB R E DA T DLV HD. ZD720, HITHT-
725 A B - B i T D BB, NHTT ) R OB AR REWFEY Th 5. @B EOJFIANIZ D
DT HEBAEHEAR G L QOB RIBSNTERY, A7 X=0 VUV BRI H A MR fRT O 5k
1THFgECl, FEIZEITD PCR-DGGE 7% H L7 FHIn#HESN T % (Xiao et al., J. Ginseng Res.,
40(1):28-37, 2016). L2>L, PCR-DGGE %, 9T T A M a2 G cEian iz, HEAMMROTEM
TR OWTERTZE AR THS. F7=, Xiao et al., I. Ginseng Res., 40(1):28-37 (2016) DA 12T H 5
LOEBRIEZOWTOIAN W0, ERALEEE~DICHITRE ChHD. T2, 7T— 3 AF 2T —H R
(AM B 1342 1= 0 O RREARELHE R VEMH T~ DN FE A REITODAY (Cho et al., Sci. Hortic.,
122(4):633-637, 2009), ENOFIZHIGIZIIT O FEH G T EETHS. ZO72D, AARENIZEITDIEH
HFESE FAEZATO 55 T TR AE M ORI 2 ORREEACE RT3 52 1%, REMZ2FE; FIEAR
DI DI 2T — 2 72 HEEZHN5. TH, WS — o —(NGS) ZIEHL72 DNA AZ/S—a
—T AT AL, KT, R ORI A AT I LR R R T2 — L L7 5T, LaL, DNA A
HN—=a—T 4 T o WA H R =0 VU IS O HEEBAE DR ET I N ECTHEIES TR, R
WFIETIE, FEFBIEDNH S22 ERE T 77 7 — SRS HENE BT 2 A RO SR RS &+ R Al
HORIEAIEA LI A R =0 DU EY (BAREKIRE) 128V T, DNA AXN—a—F 7 ik
& H U7 HEEUAE R 36 KOV O OfifMT % FE iU 7- (Fujii et al., J. Nat. Med, 75:1067-1079, 2021) .

{1355 1 TNV AER U T BAR SRR B 1 XK 6.78km2 D KIS THY, HIRIAT1IAZ =0T
VRIS CETARAR L THD. MBI R DU AT ORI AT 2RO # L, HEIcTEA
FHEATHOTCND. BEFEAEEEICIIREICAIRE R A%, ¥ AV NC HIEEEAITo721%, 12 A OFEET
ZEREIFHE S AL TS, JBFEND 15 D H B OEIE— BB OIVEZL, WOMEZMELI-%T 3 A
BID BB TS, ZNDA X R0 VU RIS M & R YRR (AL 35~45° ) & (&
X 1.5~2m) THH, EH B, M, BDRHEL TS, ABFECIL, S5 ERTOBENS, 5 ERFEESN
ESETOLEF TV U, SRR 5 DNA 2L, MIEHEOMNTIZIE 16S rRNA fElk, B
BEFHOFEHTICIL 28S rRNA FHIA FIVT DNA AZ 3 —a—F 4 U VR A FE LT, HTS 22D H ) Sz 5
BOAIDOALERIZIT dada2 /AT TALZIERHL T ASV EFIZEE L. b ASV BB O3Bk B

10
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Claident v0.2.2018.05.29 |Z52%EX417= clidentseq 2~ R & classigntax =~ R4 H T, semiall_genus 7 —
B R A BB\ R A [R E L= (Tanabe and Toju, PLoS ONE, 10:¢76910, 2013). =D, BE#RBLIOH
KOWIRET —FX—AeBBIA X =0 DR OF B OWTHEE L2, Fiz, EWH
DRAEZACIZBAL T, Bray-Curtis f550% 3512, 4 1V 7 VB COMAMMOBELEEZRHL, Zhbo
F AT U Ra T MR LT

FAR L RAR B 1 C B DA Z 2= VU M G DT AEMARIRAT DRE IR, A2 3=V DIRKROIFEIR LG S
LTS 20 FEE ORI A IAM I ZAT S T2 MG DIIR H Th o7z, Ziud B RO HERHEE
TR RS O B A O T o8 FIEOREERL Q0D — T, X~ 3R O JRIK oA
DNAEIR72E DFFJFRHE % 2% < N2l 9% Betaproteobacteria (~—% 707 A /77 UT i) NERHIL TN
2. FDID, ZORPT X R D B2 DB OWTIRFTT AU ERHINE LR, Fie, 43
UV UREERNCE L CODBESGEEICL ST, AM EHREEL TWDZE RS, N S
nigiotz AM EDFEEZINCIIRMSN TODIEEEZ 2 DL, FEE I 31T 2 Rk R R0 Ui~
O AM FEEEEESHIRSND. MEHE, EEMAICBELT, BRI BB SOV GRE LIRS R, &
B AR R L OFR BRI MR CE T, 20— 7 CRIBEFR ORI X E B A & el U C s R Lt i
LIEE8EZ L TRY, AF3=0 P ORI TMEAIZREEET DRI RetE RSz, g, MEHEOB
FRDIFZBIL COEERFIEL R D FREMEZ R L TUND.

INHOFERIY, RIFFRESHIZHBESELIET, FRE O AU WS EBEFIES, 7 E O 71
HAFIICERCEDEB X B XD, ZORITARIIEIY, EHRMLEL TR TR, EHRMIEE G544 %
SV VRGO R EAL, BRI T BT — 2 AR L TEY, KR x A FIEYGE IS T T R RIS
B4 57— DOBIRICEBRL TOVD. ARFZERERIT, A2 R =0 DU 3G Hi ~ O F k72 i FE B S8 1T k&
{FHFTHEBZOND. RPEITAIIR=0 D U DANOVEY) CH E i rlRE22 Bl T D, ZD7=, s
SZHOEAEZHFL, ZIVETRERAINIC A Y & o B AVRIB S I CTE Tt O SRR O Fets ~D
JIEHABHIRFTED.
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wlen 4B BF R 2 = Japanese Society for Root Research (JSRR)
A-1

EMBEB I LDOBRNF 0T OT)BERLEORIBRICRITTHE
BT R R V- A B P
DI RN EEMOK FERAT R A 2 —, P ENIR R ER
H% S (Hideaki Kuroda@pref.hyogo.lg.jp)

[BEY] FRURICE L 7o MK o0 3 R L BE D ZK O HR LRSS D (b & &I FRLBE B & D BR AN R/
>TL5 (MTH,1974).FEH BIZZVEER DM MEZ @ 5T 2277 VHEAK No.345 BLU No.337 #;
WKL (LA T, No.345 3811 337) , 2D i /2 il URBIASAF A FRETL TOD IANESEIEIZ BT
LRI S 7o SANE IR LB il TR &7 TR0, B EEEE - Bz L 720 U C R 3 DR 23
AL TNDHEE ZBID.ZDETEIR D FI2 2 B A B IR CHRILR L JE AR I R T e e it L.

AR EUUFEE] No.345 F51 08 337 OREMND 2022 4 6 A 7 BIZHZERIL, & FE 2 KSH 10 cm
(203 FRUREE LT S LRI S O ZE A BIBRL, JE5a D 2 BEAYK 50 el iZ72 2 KOS L7 Ks i~
VI (PR, 740 2) 13,02mm [EORF e’ L v — e—lR 7 an (/) &9 cm (K) @2 FFEOIE
FATZ(FIUITERE 1.5 cm OFOIZEIVIRY, TE NS RAIDFTEIVIA T GIVIA L O fe i —i0 R L& E i
TR (UASES) MLt (AhaIyZA360) # A2 03LAYh (—iZ 8 em) O EREITM T
VI (BB LAY, M7 A/ IV NE(B), M7 AL /K (C), 107 4 /L AKX (D)) Za%iE (B 1) L& R vk
(R — AR DL, B E NI E O B S  IIANEE A AL, IR 40°CLL T FEXHEE 80%LL RiZ
BB 7o D APNIZRR B LT BRI X 12 ARy ML IR 2 20 H 5 ISR I A F A LT 7 Al
ROBE R Y N CK X ORFHIHULES (BAE 3 em) SJERH OB K /3 32 IAME 1L 3 432 IZFHAIL 7.
[FRBLOBE] MRXOHLFEDOAFRSLRB IR LB TN (F1R). M/ N DOFARAR
UL R AL e MALBL X L0 20> T 8 M AR Rl 3 o 7o M/ NX DO K- R A R 3, D7 ¢ L LB D R
A R U7 B K 23 30300 T 0h O RS A R 2589 1 % AR<, & KIZH W T MR A b IR M/
<P <UD Z R LTZ (T — 2 W8). 2L EOFRERND FERBIRZARFURDIEBLE A TEARDFEEIT Sy
T TEZDEMMFURDFEBLE AR ERR OFE BRI L 727K 50 ST T A0, BT O J5 D3 B K 5 36 BEC 55 K
SR B BUSIE, RN LD RN DD ENTRIBS NI K - TR 7 1L ST B HIK 5y DR 2 A7 L,

FEARF D) AR A NS5 A REMEN B S,

W% T AV ADTGROE ST 27377 ViR 4173,
FARE, FARAKS L ORI (T RS 8 (20224F)

SHA AL A BRE BBRAY  RIRE

(%) (%) (&) (cm)
M7 4V K 100 67 2.9 113
W E VN .
No.345 Ph7 4L /)N 100 58 2.9 165
W7 ¢ )V /)~ 100 58 3.6 293
pug il 100 42 3.4 356
M7 4V K 100 67 3.0 149
(N LS PINVIN 92 33 2.8 134
) No.337
o [H]=7 ¢ L 2a/)s 75 33 2.2 56
X B ¢V AOFR BRI HE LT 99 50 1.5 116

(£ binb, (A) MERALEE, (B) M7 V2], P T 5
©) ﬁmﬁid\, (D) m§7)4/mj<még FRLAR2DA %, BVE BB AR OB E R RSN R TR LEEOEI

Y IR LT AR LD 720 DFEARASLOAR T DI
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A-2

E/FDELREGE
o g Ve R AL ”'%D HBEAE Ve B HA- 2 SPEp AL+ Y
D40 R R R BB B SRR, 2 4 R R SRR B R R e R
*@ﬁ‘@f‘ﬁ (yhirano@naagoy-u.jp)

BIROMIRIE, B HbEEOFmESD. 777205, ETWIIELIE DI, MIRIXTHEHR LD,
TN, BSN T BHEN HEARFCE D ZETL, ERRNOYMEAIEERSELI0T, %
HIRLZOIEER AR S TS, BHIRIT, FrlZ HEERE E TR DREZBRATLHIET, TOMRHERICED
LT R LT ATHEELE 52 5.

ZOIORVEHIROEREIL, ZNETHEOMFE T 2T BRI Z AR BRI T HZ LT, Fe
=TV IRRAF Y TR E TG LBIZE T H2ET, BoMIcETE. /i T3, u\o%Bf:*EZNF?Fnz
TETIFOBEATAEFEIRDEZENTNWDIE, %A T, BHTARZEERIT 2T A N, 7o
DR RS T,

ZITRIEHIE, RN TR SV TR Z, FilCBB LB HRN TAEFTSE, 20
BRI DTEARZ IS 228 T, B/FITONT, HHIENO%E BIRAEHE I T 52 LI
(Yoshida et al. 2022, Ecological Indicator, 142: 109276, DOI : 10.1016/j.ecolind.2022.109276) .

ZOIDNCEHERMSNIE DIRERIT T 22T, De/FOREBIRITMEAFETLIE, 2) FDREITAZ

ST DHOD, EHIED ARE L EL BT HL/NSNTE, 3) RO BIAEMROREIVHENE D
WDEBLTE, DIEALENGTET TR, S LTARDIRPNLE D TWDIE, REZPBNILT.

AMFFE TSN FEZ AT, BIROTEOBAR | 2 EEERINT 2281280, THE~OWHIIRFERA
BEVOERRIIREZHIONITED. ZOZET, BHRARBRORIFMERIZBTORAEDT Ty IRy JALE
N5, IR T 595 IR FBIEER ORI EE A L2735 Th A9,
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A-3

F—RETCTEBL-RELSEMBEOR TR EBOLE
et 702 B3R 20 HOBE - 2V ATEE Y - B Y
RSN PN T S e R R i i N SN = 25 220 i S IR L R ANS S Ne & - )
FeR, VR R R B ERER e, O E MoK E R TR 2 —
L& G (ryo.nkht@gmail.com)

KImtRADOIZHE (EAE, Specific root length (SRL) 72%) [I/KCEIEOWINEE ), ke S, FHin,
AL R O A BRI LB BIR T 2720, ROBREEZRDZLIZE ST, ZOBAD A BRI R 3
FTHIENTED. MR IEO LB Z R E T BRI T BR B BN SE R E R A5 5. FUMRETH- THEREE
FR OFENZ K> TR BRI L AT A2 LT 5 (e.g. Wada et al. 2019, Plant Soil). — 5T, fItRDOE
B 3RO AT ST RESEBIND (e.g. Ma et al. 2018, Nature). 72, AF I H AFI| B DL
PR3 A L, & PE-T L IE BB TV % (Tsumura et al. 2012, Heredity) . ASAFFECIE, RO RERE
PERE DR EHELHIE RICEVIRESND D EN DD, B CAT LT R DPE IR KD AT
DUV THIR T RERR AR L, M T35 00 B RS A HRRE 2 38 1T DI B K O B A S C T 52 L% H
HIELT-. ABFFETRRETS 3 EEHIDAE (VT B AX, IV /AX, ¥IAX) IZONT, YZAXDOHM FEBEL
FI3AEI2E< (Azuma et al. 2022, Ecol. Res.), I3/ AF DR HM E135 0 (Ohta et al. 2019, Plant Soil)
ZENTATIRIE T ->TRY, MRERERICE O TH IO EBE LB R E R O RN THISND.

ACHEE R PR U SEARIC A B DB B D #7053 FEHIO AR X515 &1L, 2018 4L 2019 AT,
BREMD A 6 EIARNDIEAET LI 2 1RR, 51 36 IRBZERL . AROWEITZITV, 1 IKIR)D 4 AR
FTORMT LD FEEMRE(cm), FEIER E R (mm), %) SRL (EALEREEL7-0ORE; m g') &5
HIL, WEH OB 53I5 kL (RBR; no. no. ™) 25 HHL7-. &7z, #RR %7200 SRT (AL EH & Y 7=V ORI no.
mg!) & SRTL (BEN7 B &4 720D ORIRE; cm g!) 23R 7. ik EE2EBERLLZ GLMM 2\ T, &
RERFIEDPFEHIF ZE R L OB 22O E L, ERE-SRL, EIREE-SRL OBHRIZOWTOMTEIT -7,

YI/ARIZEFMT 1 TAROFERE A BICRS, EIRERED /NS o7z IRET LD SRL 13, YA
X, AV /AX T 3-4 WARM CH BRICER 720, YIAXTIL 3 ARV CEAL N e oT-. 2, v
A DM I b R TWIAR S AR DY) R 2 2 IR ELDAR TTT o> TS RIREMEA 7RI L T4, SRL
MNEMEFARI D E%2E 2 DL (e.g. McCormack et al. 2012, New Phytol.), ¥Z7 AX 3 FHF MmO MR EKIK
ROBIEERSED, HONITHI 1 IR TEH SRL & EIFRNWZEIZE- T, F—rF— " —ZIW kbbb
BIRAFHRIL CODAREMED B D, ¥ BARIL 2 ARD SRL 7% | IRIRERIZE @70, Fiz, 2:3 RIRIC
B1F5 RBRIZEMBTHEIZRES, fERMIZ SRT bEikieolz. ZRHDIEND, Y EAFIT 3 £ T
H LSRR ~DOREE 2T > TWDATREME RSB 5. I3/ AF L 3 FEMR TR 2R U, L
L, SV /AX O FEAEREITY AT LEENENLL BISEWMETA 2385 (e.g. Azuma et al. 2022, Ecol.
Res.). ZOmE WM EERAEPER WREIC T 2 MO R EIGREIL, MBI EZHCL (Ohta et al. 2019,
Plant Soil) tRE HHEORBHEREAUGETHZLICIVHEIN TCODAEEER L. Z0IOIZ, FM—4F
B R T, BARDEMEROART, MEME RIS IR AR T GHRIE 20 DZ LD RIS U,
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BHRF

A-4

WAL R HARRS (Z 6 1+ B MEMEA A L K305 OIRKERME (Lpr) TAHRIEHE
AALXFTHFTR)Y HPIP2;1 O BE DR
RPGEHR™D B EA D
DI L R PR A B 2BFJET (IPSR)

HAEE  (p6vas3y9@s.okayama-u.ca.jp)

HRBAL TORMRERZIZA DHINCEDEZADREIND, KUEZEBN/ LS BREAN AL D R EM DI E
b KRERMBEE 2> QD BRSO FE 72 8 COAF U AR ALK R Z AN AL EERBRBEA R
AD—DThD. WHDEREEAN A ERREA RN 22803, HEW DL E DR 2R BREE | DG CTE Dl
ZEHL, BRDOEELZELSELDICEHE THLHEE X LS. AL TIIMY) DI AN AR MEREE
DY U COMENEA AL K305 Ot EMEZ B F IO T 5282 BEE L.

Tyt —F ¥ N—TOWKEEYE (Lp) ORIEORER, MHEMEA A L% K305 TIE, AN AL
60 43°C Lp: 73 87.5% 0 Uiz (TS NTD) DITHL, HESZ MR 1743 CTiX T A flES ez
(FE1X). 7L v v—F ¥ N —TORE TIIHAR ALLER 60 43 ARG Lp: AT 52 IZNEETH -7
720, BEE O CTROM BEAEERIE 52T, AR 60 23LANTO Lpe DA% B fEH
T HIEERA T, OSSR, THHEMEA A% K305 TIEHAR- 2 10 53 INICIR ORI b Bl & s -
ZEmD, 10 53 OIS OARAKEEIERIE AT T COD ATEEERHHZ LAV RSN (§2[X). Lp: D
T HIER A A R S 5720, MR ~DKDOEVIAZIZEE 5L WA IR E RER (PIP) 7277 RV D
VBB L NNV D EAEfRIT LT, 20 730 DV b 2 T CE DI Phos-tag 2 H W TUER{LL~L 0D
TACESRAT L T2 225, HARL R 60 43 LANT HVPIP2 ;1 DU ER L ~UL WAL TODZEMRASLMNIT -
72. HVPIP2;1 DU ER{LL -~ U AR A 15 43T ER-L, 15~60 23T bl ~uidisid L=, Zol
VAL VOB Lpr O T FHIENCE B SL TODNI DN T, SHRDFERNETHD. 5% T
77 RV DY AL ORE S, HVPIP2;1 DRITESFT O 21D T, Mttt A% K305 (256175
Lp: IO 5y THERERRBA I D722 T2 e 2 T,

27 ¢ 160

Data mean = SE
140 Control : n=11
100 mM NaCl :n=10

Ing
N

3% 17 N=7 £
Sa =~
#H= * =
b S g
*f N=7 g
B2 07} 87.5% 35 b+

NaCl 60 min -5 % 5 10 15 20 25 30 35 40 45 50 55 60
20
1743 2 b L A FRES [min]
—e—K305 (Control)  —o0—K305 (100 mM Nacl)

NaCl 60 min
K305

Control
1743

Control
K305

-03

% 1 K. 100 mM NaCl TH AN RALEE T~ % 2 . K305 D 1 R OROMEEOHER
D K305 KN 1743 O Lp, DEAY,
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B-1

KBEEICETIBEFTRBIELAENERREICSZAORE
Regina Ancilla Natasya - 88k 5"« 7 B 5o fst
AT SRR R - RBIE - BB E 36 )
MEHESE (tiejun-zhao@nafu.ac.jp)

TH T RNy I AL, ZEH O PITHEMIRZR T L, ZIROBHZ FMSEE LR EREET D, ITE, &
JERL 7 %R LTKEZRIARDY, KOS BIRORL T2 58 ESE D E W ER AR OF ARG
NTW5. BEEERAEREHOEROFRL T2/ ST HZET, IROE WG R LS EHH]
FIND. L, BERBERERICIVERD, BROBKREREITHEZ BT 2WE RV,
DHFFED BB, BE R EIEERROFVALBLN R~ G2 D B2 R+ 52L ThD. EC=1.0 ds/m,
2.0 ds/m, 3.0 ds/m @ 3 BePEICFRBLL 72287 (OAT U AR (OAT 7 7 ik 4h) & SA AL ChLE) &%
EI 10 L Z2ERRL, S Adma W TERIREFZ L. B URTORKEFZZ D& A 45 mL §O
B, RITZATo72. BBV 7LD BEC ZRIEL, EHRGHELEE), Vo, WITL, ~7 KDL, Ly
LR ERBEHFHO G A BRLRIE L. TORER, BIROIRE (EC) M Eikede, LU BIK P OREE
R END TR T2 AR bz,
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B-2

REFEZAV-"EOMEEEME Y I 7 O
LFEHR A « HLEF S| 2« AR V88 BB IR ER 2« [ AR KAGEGL Y
D I o RN R PR BREE N, DR N L ANT R B RS, ¥ S RN R R T e R,
VRN KR EBEBR B A R A e R
*HLHE SE (takuff0630@gmail.com)

A HEIE IR L 727 VUV R Y I AT Ty MRy RAX v T AR ALAX ¥ T 5281280, ERT
FERIEE AT - BRI 1 [ R A e B Y 92 2 S TED T THDH. 2O FE TR B o -8 W i i 12 % 15
HTEDTE, IS LTz TS i 0 O MR ORI A fl HH 972 Z &1 oo TG AL T AR O iR =
SEFE MU R B B A RN T 52N TEL. L LN, ZO FETIEFENCL AR O TR W T
TR 2 B, N 272 AN E U CLED . Z D72 TR VEIE 8 % A HIAR B By 7 by =
TSI TCND. ZNHDY 7Y =7 T, IR G OIRE T L7k Rae - H S22 L2,
B 1 D & DREIIARDNFET D00 % HEVITHEE T 22LTES. L, ZNHOHIR B Bififi Y 7~
U= TIEENENIROIT A MR FE T L FHI S TR\ 2D, SRR YA MR FE ~ D LA PEIER
TEHB TN ZTARIFFE Tl B /% N TARZ 5212, TARATA | & TrenchRoot=SEG | &) —FEEH D
T E B Y 7 b = T d 1T D AR Bl RS BE ORI A AT - 72, 2 AV E LR B Bl Y 7 R =7 Tl
BIROWIH ATV, B Bhih RS & Fahfh S R A ik 35 2 L IC KR A T 7. WY 7 by =7 & B Bl
HAE & TR RS SR 2 B LT L 72 L 24, BB L RMIR O H A TECWAZ LN R T,
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BEFREVHIRE (ESR) ICKHIBHOHELHEERRIEDAE
RE TG EN-1- - B || &
bR TR T
"L S (yokawaken@mail kitami-it.ac.jp)

BRSO —RINES 7T N L THBNOIEVERE R FEL, EY ORIZIBWTH EERER 2>, J<
HHNTWDHIEL T, M FICAFAET 5D NADPH A% & —PIFEBRBEARN AZGE L TA—/R—FF
RT=F TN (07) T RTTANIAL, MWD EEIRL 7T NI Ar—R 5| EEZT. 1272,
TV N THHIEWIEF I AENOT IO 5 T ER IS L, BHEM THLHIDBLHIAEHEL N LN
HBILTND. ZIVETITR ORI A U IE M ER T AR A B AT L9212, Yetik (=heT L
—T VY LERE) BB EHAOWLR TSR, EEMEICZ L. £, eRe$ 720 (HO-)
TEVERESRFE D72 T, feb MNP TR T 2 FIEDMEIEL/RV . ARBFFETIY, B E IR
RO E T2 E B DB AL B (BSR) 2V T, MOMIMEIIZAELETS L ORE
ERIT-. WD OEEAN ZADBRIHIIAANZ S 7 F A L TRHEN D ZETHSND ATP (77 /3 =)
f#) & ADP (77 /v ZUU ) & XF AR T 52 LT, ROKREIZAECLERRF T LT
NWERELT. TV NDZECTIFAE N7y 7 HI TS 4-POBN (a -A-EVI IV A X R)-N-tert=7
Foo=pur) & /)—L%H\ = (Renew et al., Plant J, 2005). FOH#E5E, 8D ATP, ADP Ol HE
Rase s VTN OERRDHERRSNIZ. A lE], AROBREEIGEDOEROIEVERRZTED ESR IZXH5HIO A HE
PEIZOWTERIRLTZ V.
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C-1

£70y3)—ORLIC & Bk E 8BS SV T RO BORBLEL
PRS- B R - A 2
DB R AR SCRY, DIA K R

SEAG S (sat621139@gmail.com)

X7 oyal—i, AR EROMEVWERBIOVNMESE (LT, AfEE) o 3Ecdy, MIfEED
REZRT 720, HEL THbLRWERE RO, TEFEBOMREXS. LIS (2021) 1%, X7 myal
—IZBWT, I E o THE R EBIEINLIZEHE L TODE OO, H FEENEEINL I AT =X AR
THY, 5%, BIFEHAMETT 20T, M FEO ORI ZE L Z JVFEICHE T 20N ER L.
W2, MIARIE, KB REORIUZEE THY, IREDOFHENMLETHS. T TR TIL, MOk OH
THEVEISIOMRE DR FAICTRAL, #1 LT EOBREMAT LIz, BEF L, PR FAERFy
VORADBEHE S TIT o7, BAEEREUL, #AME 150 cm, #RH 45 em B8O 75 eom D 2 Sz LU, &R
BRI, iR OE 2 BRI AL, 1| X 3 BREFIA L. fif0E, RS (2003) (ZHEL, THIEEDNE
£ 2~3 om FREECIT o7, &S, fOROH 0% 8 I8 B ETIRIC 1 BTV, H LHUHTREE, M L
W, BEEL, HUTEETREE IS KO IR B A E L. ORI, HIBRE T L R A T, A
2y 7% T 40 om N7 THRY BUF7o. E 2, S OEE, 5054 3 IR0V 6 B O L, AREMTI AT
2 (WinRHIZO) W TIREZHEE L. R EIE, HREEHY 0.3 mm A, 0.3 PAE 3.6 mm A, 3.6 LA 6.9
mm AHBED 6.9 mm LLED 4 7Z A5 CRHIL7-. i 3 L, #5.01% 6 1 B LARE, 5.0 X 03
EALER X\ Z LT B ICE -7, ZHUE, fiDICk> THEE SR ESN, TEEEEZRRM LT o6k
EIMEESNTZI2OEE 2 5. HUN AR, 5.0 XA X L[FENE EICE o7z, £z, # B
GKEEM T ESHTREE S ORIZERWAOHBENGRO LI (= —0.80%*%). ZOIZ LMD, b XIZRBWTHl
EEREAREPRL, KW DT D P E LB 25, fiLXKIZEBWT, B2 0.3 mm Ktk
V0.3 LAk 3.6 mm RO EE, 0tz 38 H 2 6 BIZHA_RTRWEB Tho7z. —J7, iRf%3.6 LLE
6.9 mm A B L O 6.9 mm LI EOIREIE, 0tk 6 3 H72Y 3 B RSN E BEICED 7. M N E
I, 0% 6EBICRBWT, fORBSELIEXIZ S THRICED 720, Ziud, LXK THRZ 3.6
mm L EORENEM UG 72 Z EDBFKERTHS B2 5. £o, filiE 3 HENS 6 # BIZH T THE
RO E R LT RE, MIRSE LoD B 2 5.
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BEMTLRTL (WIinRHIZO) ZRAWN=FR/INSHR 2 REOBRDHDHETE
i R+ 230 D S AA
DB BB ICRY, DU

THE G (cf210208@meiji.ac.jp)

T ANTGIAD 1 EFE AR EIER L R > EOHREE 11T, I 1 4F H O Z X 27 AT 75 A0 i
DFHRFAETHY, BH M T2 NI EEICRIBELODHD. E2AT, BRNMEMAIET, fuiE<CHEK
7ol O THEBEA RN T A X TRD TEHETHD. LnL, TANTHAD 1 FEEIKIZOWT, IR
MEARR CHRAELZRE TR0, AT TIL, BV ESVBRF TR LI T AT H A2 O R /534620
T, WInRHIZO & HAWEIREMITIC L > THEE L7, 3BRIT, A KA MS v AL (R
Ty THEELIET ARG H AR K E RA BL O Patron’ = W T To 72, [RBR 117 ARTHADORES
WinRHIZO THIE T HERDF /R AR v BRIEL ML T HIex HHIEL, YD H I, RGBS O A—
DEAT DEVHARE DORNERE RN T T BTN, AR 2RO MmaHET 2L HEL, 5§
1 UK A TRULIZEPAZ 10 x 10 x 40 cm OE VA EILTTRTHRY LI, T/ VANORES
WinRHIZO THIFELTZ. 3R 1 K0, TANTGHADRE% WIinRHIZO TRIE T 256, YL, 400 dpi B
L 8 bit VL —DFREN I Thotz. R 2 K0, BAZ L TlE, MEOHMAEIEITONT, KEHRA
1%, 7EE 0~20 cm 7% 24%, 20~30 cm 7% 48%, 30~50 cm 7% 29% ThH-7=. —J7, ‘Patron’lF, TEES 0~20
cm 2% 53%, 20~30 cm 7% 18%, 30~50 cm 7% 29% THY, KFEFA N R THIERE TR A 2550
L7z, ZOZENG, AN AW E R 81, MU R om0 M fEZ HEOREIZ L > TEIRT 5241
X0, VAV % T ED W REMEDN 5.

400m//
7/
40em 7 .
cm// I'4
/7
,/
4
i@
1
' e |le|loe|6 |0
SOcm:
@ |6 0|6 |0
1
e |® | 0|26
1
e |lo|le|le| e
{

UK ROV TV E
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PAAXFAFIZHITBRRATF I LIZK SR OHESE
RHR B HRE
B R LA R PR
L& G (t-nagata@lif setsunan.ac.jp)

A F UL (St) X HERICEENTWET AN TIESRO—FET, WV UL (Ca) 72ELFRIETHS.
F72 Sr 1T Ca EAA LR EHWNERAALIL TR, TREMAREL TIEARLRER B ORGIIGRE I
HAWHD. FEIC I T Ca [ZMICER T St 1FFEMA TR THDHA, Sr & Ca EDOFELWBERIEIZDOUNT
FEERIASN TR, ZRETIS, M ~OWIIT 5 pH SREICE > TELLET IR HmESNT
Wh. Fo, FARRT v T A7 E O OREWFRIT St A4 OWIIZmEEZ A 352 EHHbNICE
NTCWD. FxIZINETIZ, v aAXFRF (Arabidopsis thaliana) (23T St EO EFHITHEST, #E
i~ St OFFEPHINT DD L Ca DEMBK T T22L, Fie, IROMEMBP ERHELZ THIL
EHEL TS, LL, St ICkAFIE, SOITMREES MRt E IR I L2080V
R THoT. ETTARIFZETIE, St IZL DI NSHRE CESE SN TV 522 BryEL
7-.

TEAXFZXF (Col-0) % Sr i 0, 0.1, 1, 10 mM (ZFHRL7-2EREGMIC 2 R L1245 12, Evans
Blue Yefai LAz Lak3E TOMEI CTROBRL7-. JLBRt%, Yee ke Blas Ly, kIC, RIRRICEF R LA
i EEEARIZEI0 0, Yeta e ONE I LALER 1T o7, JLERRE, &Ytttk BEIREE I  CllER L.
728, ARSI T ZENHRESN TS Bi 2 pM 2 ha—/UIZHW. St 1 mM PL FORRE T
I, i BB IO OWTIICB W TR EaI e o7, 20725 Sr 1 mM BL T O EE CIEfiiases
EEEISNTWRNEEZLLS. LSL Sr10mM T, i B AeR, R TH 2Nt Tih, E
PER CRIRZEN B E R IS TNDEB 2 HND. FHTRO A AT MEIBIZ 1T DYt h Bl sniz. ULk
DZEND, Sr 10 mM Ti, IROMPEIHNIZL St IZKOMIENFIND—2LF 2 Hivd. ZHWETOMFET,
i EICBWTEIRED Sr HRENBIEISILTRY, REBEIN/L Sr WRINIS KUMERE O FIREMEAVRIBS AL T
L. ZhbaEabEnl, St OWIUZL > TRIFAE A EE RS- aTREMEN B 2 B5NDH, ZOWILAH =X
LIARHTHD. LoT, SHROBLELLT, BaT 7 a—F &AW THMICEITS St OWRINAT =X AIZ
DWTHEHL 72V EE 2 TND.
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(S I RF - Hv 31X = =T EO RS R, BIUEHR P CAEESNIEEREEH X TH
205, FEROHERIRDR LT D B QGO KUEE B2 & OBRBEZE ISR IR T REZ2 8T fh A D P 38
MR DR E 72> TG RIFFETIL, AFXFASAF VY — 2D B R ETRREITV, VY — AN
B OIEEM I AN A A AR OBLE D DRRGEEL oD CHE 375,

BB L OFE AR E LT, R TR TLER (Allium fistulosum, 2n=16), > ¥y M B —
PR AR RFER 8 R (2n=17), FX-A. vavilovii F'E =[5 RHE(2n=24), XF-T vy
N S AR (Q2n=24) B LR XA galunthum {5 RRFEQRn=32) WA EHZ V=, &
EAR% 2020 4F 5 H -9 H JUN KRB B35 2B W TR ZEAT RS B 21TV, FELTRR
HERPBIUOIRA EEA L. 2021 0 5 A-9 HIZBWCRBEOE R E B BUR i g b 7t
BB — NS EHI AT R THERTT, HEAR R R 722 BRI A R 2B R A1 T o 7. Tl AR
BIRFICRE L TARI A S R Z I RE L, IR v~ 7 Z7 M) 70 U ARV &5 #H(LC-
MS/MSWZHERAL , FEAEMHAR A BRI BT D) — 2D MRE B b AT L.

Ui B L OVE 2K R ORI E B E, 5 M A 23RBS CIRIBAT RIS R T b, K0 3sEL
THY, EEOILIZ FORMEEICETEIEL Q- (85 1 1X). LC-MS/MS #7112k, 105 OFE
& BB ORIE & BT o7& A, 56 TR CH MG MA BUS L. Ekrmoira
1To72LZh, WO TR DS, F—BLOE TR ETORET 551 56.5% T
bole. TayMrZAERLTZEZA, MRBRXITEENL TF ey hENGF 2 ). R O%E—Ek
DEMIFFRAEFHDE, FEEDT I/ BOEDF R NPT Fio, AR AREFRFICB T D1
S EEESMENHY E BOMBEERILZA, AT A= AVEXUR, RAA, Taly, BT
T, TT I BIOVTF VU EORIIE W IEOMBENR LN (ENEir = 04, 0.4, 0.5, 0.5,
0.4 BEW 04). U EOFEREY, RXFHEMITIEEMRIAR AT L, AREBIZIBWTTAOAH

FFA14 | GGFF
| EREARERBR 9
Y
FFV
Qea
FFA30 s oA
TAg FFA20 GGFF g
tha p%é 7hp @% .4:
A 6AQ ©3A
5A0 071‘% FFAZQ.FFV FFASOFFAM WEHR b L RFBERBRR
A
e prosimnses, |
’%’1 * N )/ B factor score 1 (40.5 %)
(A:IBERZEOKTF B EHEIELIER) F2E 2BBRRICHITHAFEE A —AORERBMERIEIERD TEVAE
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Control mechanisms of promoted root development by our7 mutation in rice
Dong Yihao" - Cornelius M. Wainaina® + Ryosuke Akahoshi" * Tsubasa Kawai®  Yoshiaki Inukai
YGrad. Sch. Bioagr., Nagoya U., ? ICREA, Nagoya U., ¥Inst. Crop. Sci., NARO
“HELKE T (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). The our! mutant displayed typical
auxin-related phenotypes, including elongated seminal root and defective gravitropism. Seminal root elongation
in the our/ mutant was accelerated via the promotion of cell division and elongation. In addition, compared with
the wild type, the density of short and thin lateral roots (S-type LRs) was reduced in the our/ mutant, whereas
that of long and thick LRs (L-type LRs) was increased. Here we would like to discuss the control mechanisms of

promoted root development by our/ mutation in rice.

[Materials and Methods] To compare the expression levels of auxin-related and root development-related
genes, quantitative real-time PCR (qQRT-PCR) was performed using the total RNA extracted from the seminal
root of wild-type (WT) and our! mutant seedlings. To test the binding of OUR1 to the upstream sequence of the
candidate target genes, we performed an electrophoresis mobility shift assay (EMSA) with recombinant OUR1
proteins and Cy5-labeled DNA probes.

[Results and Discussion] Compared to WT, expression levels of many auxin responsive genes including root
development-related genes were lower in our! mutant. However, OsWOX10 gene that is one of the auxin
responsive genes and promotes L-type LR development were clearly up-regulated in our! mutant. These results
suggest that the increase in the number of L-type LRs in our/ mutant is promoted by an auxin-independent
induction mechanism of OsWOX10 gene expression.

In addition, we found that one of the auxin efflux carrier genes, OsPIN, was also remarkably up-
regulated in ourl mutant. The causal gene isolated from the our! mutant encodes a member of the bZIP
transcription factor family, which is known as a rice homolog of the Arabidopsis HY 5 transcription factor. HYS
was originally shown to regulate the transcription of light-inducible genes by directly binding to the cis-element,
G-box, in their minimal promoters (Gangappa and Botto, Molecular Plant, 2016). In the 1-kb upstream region of
the OsPIN gene, there is also the G-box sequence. Thus, to test the binding of OURI to this candidate sequence,
we performed an EMSA and found that the OsPIN gene is a potential direct target of OUR1. Through these
observations, we are now considering the possible control mechanisms on promoted root development seen in

our] mutant to get clues for further improvement of root architecture in the future.
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(&

WK ABIZ 7R o7 HEECIE, BRI A IR T 775, o FIRBRR BRI 5L, & BREEL T,

AT AR OB ROTDICHEEE (NO) [ ENDMEREFIH T 5. MBI OR/D LRKHIT
VEZT (NHeh) OHIMAZLND. SHIREmFRE KR T 5L, THITE L Mi~e A4S
CAERAA LR E DFE AT TN D, AT E OFESR R )T Ll KA A TR T D720,

IR AED HHECHAEE T&D. BRI U T ILARD E RS ORI HZ I, ARG E o0
FEMIETHIETROIEL 2R 2 TS, ZETIS, BBRHAY T OFEIEICEE T AR B I bh,
it - THINT% Ali#%1 4 (Mongon et al., Funct Plant Biol 2014) <>&#%#% (Colmer et al., Plant Cell
Environ 2019) OHIMNTZT T7e<, HKWIMNAL X DB ORI DAV T iF8 552N bh->TE (i
B S, RFEFR). [FERICH KON 27 e =T1%, A 1O/\VT DR N7 Gk Thir AR A%
#4% (Ranathunge et al., Planta 2016) DD, ZHETT o E=TIZLDEHR T H AU T EITRHE S
TUWeholz. 22T, RBFIETIL, 7 E=T OHEBAEERR LAY T TERIC 52 D5 B EELT-.

(b J71k]

A2 (ARG SFE) 24K KBHK T 15 BRIZEB L%, KBHRPOERREZEZ CERENT A
Rk L7 (R REX, BRZX, ToE=T RZX, ToE=TIRBEIX). 22 HEOA & AF L
VTGt U TR RN AU TR AR L, SUT ISR E T U, ST A SR L7 AR O[B4,
FROFLER, thoi, MRESOREKE A Z1ER L, DAY AL (Fluorol Yellow 088 i) &ikisifk (914
15) BB LTz, ARUAC LIS, @R O T, B E50 Image] & AV CHEE{kL
7-.

[ - B2

FRSEIR /U T IXIE R T X CTIRIEEA TS e o7 (BAEER: 20%) 7%, MR Z X CIHITIERT
DIRT (FEREE: 97%) NITEERL TV, — 7, T BE=T 28NS 70k, Jld (RN 7k
HANUTHRITFESN Dol ZOEE, ToE=T7 OEFIX, Wb K EGIZHE DAY AT RSN
ot WKMROARIL, 7= MR X Ll R EXIIFARE T, TV E=TRZK TR FLT
W, ZOIDNZ, TE=T OEEMERT AT TR E AR ARICE L 727 > 7. 4 [F], Ranathunge et
al.(Planta 2016) DIMEIZHDEH72 4 BRI DT T =T WP L DI DAY AV TR TE D -T2,
FLT=H ORI AN 1 WS- T2Z 8D, AU ALDFEORREE I BLI-0O)E LR,

[FEE]

ARFFED—HBIXEFE (16KK0173, 19K05978, 22K05587) DX 4B 4521 CEfiShi-.
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Effect of rhizosphere root oxygen deficiency on root distribution and oxygen
concentration profiles in maize and rice
Phanthasin Khanthavong ') + ShotaroTamaru" +Shin Yabuta®+ Jun-Ichi Sakagami *-?
1) The United Graduate School of Agricultural Science, Kagoshima University, Kagoshima 890-
0065, Japan, ¥ Faculty of Agriculture, Kagoshima University, Kagoshima 890-0065, Japan, >
National Agriculture and Forestry Research Institute (NAFRI), Dong Dok, Ban
Nongviengkham, Vientiane 7170, Laos

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

Abstract: Maize grown under waterlogging showing shallow root distribution and poor biomass production
compared to rice was evaluated. Aerenchyma is key to enable diffusive oxygen transport to reach the root tip. Both
crops share formation aerenchyma (lysigenous), but the ability of diffusive oxygen transport, root distribution of
between these crops was not unanswered. Therefore, we compared and examined the characteristics of difference
in root elongation under waterlogging conditions from changing oxygen concentrations in the rhizosphere. Maize
and rice were grown under aerated (AE), semi-aerated (SA) and deoxygenated (DO). The diffusive oxygen
transport in the root was measured by micro-oxygen sensor. Root distribution, root anatomy and shoot biomass
was evaluated at 14 days after treatment. Diffusive oxygen transport of maize under DO was lower in the base part
of root downward to tip part of root than AE. However, there was no effect of change oxygen concentration on
diffusive oxygen transport within each root part in rice. Shoot biomass of maize under DO was significantly lower
than AE; whereas there was no significant effect of change oxygen concentrations on reduction of shoot biomass
in rice. The root elongation of both crops at lower layer was restricted by (DO). Indeed, we suggested that shallow
root distribution was not strategic adaptation of the crops. In conclusion, the ability of diffusive oxygen transport
maize was weaker than rice, which caused poor growth in shoot biomass of maize under waterlogging conditions.
The ability of high diffusive oxygen transport from aerial parts to reach the tip of root was adaptive strategy of

wetland species like rice.

Figure 1. The oxygen content and aerenchyma
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Effect of P-dipping priming on roots of NERICA 4 to withstand drought and
nutrient stress under rainfed lowland
Emmanuel ODAMA"? «Yasuhiro TSUIIMOTO® -Shin YABUTA? -Isao AKAGI? -Jun-Ichi
SAKAGAMIY®

YThe United Graduate School of Agricultural Sciences, Kagoshima University, Japan; ?Abi Zonal
Agricultural Research and Development Institute, Arua City, Uganda; *’Crop, Livestock and
Environment Division, JIRCAS, Japan; YFaculty of Agriculture, Kagoshima University, Japan.
“HEAE ST (sakagami@agri.kagoshima-u.ac.jp)
Introduction

Drought stress and phosphorus (P) deficiency are both major abiotic factors that limit both upland and lowland
rice yields in Sub-Saharan Africa (SSA). There also exists a high interrelation between the soil water status and P
availability to rice plants through diffusion, aeration, and sorption. Additionally, water availability is known to
have a dominant modifying role on root architecture, which in turn affects P uptake efficiency in both upland and
lowland soils. Studies have shown that localized P application accelerates initial P uptake. In this study, we
evaluated the root distribution and morphology of rice under combined localized P application or P-dipping and
water regimes.

Materials and Method

The experiment was conducted in a greenhouse. Root boxes (measuring 40 cm L x 40 cm W x 3 cm H) and
NERICA 4 seeds were used for the experiment. The rice was grown in seedling trays for 14 days and transplanted
in the root boxes that were filled with 5 kg of soil (1:1 w/w; bulk density 1.2 g cm™). To correct any deficiencies
in N and K, the experiment soil in each root box was homogenously mixed with 1.4 g ammonium sulphate and
0.4 g potassium chloride, respectively. Prior to transplanting, the seedling roots were dipped into P-enriched slurry
with a range of P concentration rates, that is, 0% for D0, 0.25% for D1, 0.51% for D2, 0.76% for D3 and 1.02%
for D4 for 30 minutes. The P-enriched slurry was developed by mixing 45 g of air-dried soil, 14 ml of water, and
different amounts of single superphosphate: 0 (DO0), 0.65 g (D1), 1.31 g (D2), 1.96 g (D3), and 2.62 g (D4)
depending on different P concentrations. A control treatment was set up in the same manner but without P, N, or
K applications. Two water regimes, i.e., waterlogging (WL) and moderately dry water condition (MD), were
combined with fertilizer treatments with 3 replicates. In the MD treatment, the volumetric water content was
reduced to 0.23 m m™ from 10 days after transplanting to the end of the experiment. Then root samples were
collected using the pin-board method, carefully washed with water, and photographed to determine the root cone
angle. The root samples were scanned, and images analyzed for morphology and distribution using the WinRhizo
software. The root samples were then oven-dried at 80 °C for 48 h to determine the dry weight.

Results and Discussion

There was a significant difference (P <.001) in the total root length between MD (32.6 m) and WL (25.1 m) water
treatments. Though not significantly different, the root length in the P-dipping treatments (D1-D4) under the MD
showed an average 11% increase over DO (where no P-dipping was done). Under the WL treatment, D2 showed
the highest average root length increase (22%), and D4 the highest decrease (-14%) over D0O. The average root
cone angle under the MD moisture condition (102.3°) was significantly narrower (P <.00005) than that under the
WL condition (158.4°). Analyses of the root distribution between the top (0-20 cm) and bottom (20-40 cm) soil
layers in the root boxes showed that in the MD water treatment, there was no significant difference in the root
length between the top and bottom soil layers and among the P levels. However, there was a significant difference
(P <.0004) in the root distribution between the two soil layers under the WL condition, with the higher average
root length in the top layer (18.4 m) than the bottom (7.9 m). Root classification results showed that in the MD
treatments, only thick lateral roots (TLR, 0.08-0.2 mm) and other bigger-diameter roots developed. However, in
the WL treatments, both the TLR and fine lateral roots (0.01-0.08 mm) developed. We think that this root plasticity
is a mechanism by which NERICA 4 adapts to water stress. The shallow root development under WL conditions
could have been a result of the effect of P-dipping, coupled with the excessively available moisture content; as
opposed to the MD condition, where root development was enhanced to survive the water stress conditions. In
conclusion, the findings of our study suggest that P-dipping improves NERICA 4 resilience to withstand drought
and nutrient stress in rainfed lowland. Some of the root plasticity characteristics to drought stress include
development of thick lateral roots, deeper root length, and narrower root cone angel as adaptation mechanisms.
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(T RBLOEN] ARBHEY IR DO —->ThHY, N OREFTEENSC B RO BER ORERIZ I
Wi /2% % 05T 5. Kono et al. (Japan Journal of Crop Science,1988)<°> Matsuura et al (Plant
Production Science, 202 1D LAV, A X BHEY) N O MHEAE-CAR DGR R A R A (it DR 2 B iR
ENEEZZ LN, INHDMHPEIZBES 2 AH = X LD IVEY ORI Z & O D8 L 720155708, EEAEY
EIROTCA TR EY ~DIKIEF AN ADFEIZB T 2 LI IRON TS, 2 2T 2 T EDO AN G E
DOFRFELHL EEBS IO FEOTERBAEGICE DX, A REHEW OARERFE AR AMHEIZ IS 1T HFEP - Fl [#] 22
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(MEBLOHE] Sl arze = (A TH 1 MO LENIEEED) OXEl 4-5 O RE B IER
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Deep-Place fertilization facilitates nutrient uptake by inducing root growth to
fertilizer in rice
Mumtahina Nabila"*, Aozora Moriwaki?, Keigo Yoshinaga”, Aya Matsuoka®, Hiroyuki Shimono?®,
Maya Matsunami®
! United Graduate School of Agricultural Sciences, Iwate University, ¥ Faculty of Agriculture, Iwate
University, 3 Graduate School of Arts and Sciences, Iwate University

*EE S (mumtahinanabila@gmail.com)

Plants are inherently poor at accessing applied fertilizer by surface broadcasting method. Therefore, reducing
chemical fertilizer application requires widely applicable solutions such as increased root length and root surface
area exposed to localized fertilizer would facilitate plant to uptake nutrient more efficiently. Nitrogen (N) deep
placement is thoroughly studied as a strategy for reducing amount of fertilizer application, but phosphorus (P) and
potassium (K) deep placement in rice and its effect on nutrient uptake and root development is not well known.
This study was conducted to evaluate the effect of combined N, P, and K by Deep-Place-Fertilization (DPF)
method on root development and nutrient uptake. In 2020 and 2021, field experiment was conducted at Iwate
University experimental field using rice cultivar “Akitakomachi”. Ammonium sulphate and slow-release N
fertilizer used as N source in 2020 whereas only urea used as N source in 2021, along with superphosphate as P
and KCl as K sources. Nutrient mixed in soil used as control where nutrient ball placed at 7 cm (DP1 in 2020) or
10 cm (DP1 in 2021) and 7 cm and 15 cm (DP2) depth of soil was the DPF treatment condition. In DP2 treatment,
fertilizer used in half amount as of DP1 at each position. The N, P & K application rate was same for all the
treatments with the ratio of N:P:K= 8:15:9 (g/m2) in both years. Fertilizer ball placed at Scm horizontal distance
from the hill in 2020, though in case of 2021 the distance was 15 cm for DPFs treatments. In 2020, at heading
stage, greater root length and root surface area were found at both DPF conditions specially at deep soil layer
(below 10 cm from soil surface). Likewise, in 2021, higher relative root length and root surface area against control
found for DPFs specially at fertilizer position which indicating the elongation of root towards nutrient. At heading
stage, nutrient uptake was equivalent among the treatments but at maturity stage, it enhanced significantly by DPFs
not only for NPK but also for Ca and Mg in both years. Taken together, deep fertilization induces the root growth

towards fertilizer and with increased root surface area plants were facilitated to better nutrient uptake.

/

control DP1

Control treatment DPFs treatmentin 2020 DPFs treatmentin 2021
in both years
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T 7V E R RT S ND Y ARHE OV Y I EE R RO UL D ThL. 7 LRI TRE S
NTEY, ITFEOKEEC LD RAIERCE VS DRI L DA EE A B O EE 0T NI en D, 3K
BRI LD 2 B A BED RO DIV TG, BEFHAT D —oL LT, HHER RO IS MR, HiE o 5.
BREDNRENRDHD~ N T RIEENE 250D, TV 7 OMFEEFNILT DR, Fo, v VT EMOENZE-T
ZORFITRR A THY, HIREREOELITE MR RIBRGEDLENE 2 OND. 22T, AR TIE~ L
FEM OB EB YN OT Y7 ORI RIE T B AN T2 ea HE LT,
(BB LU E]

HIE R AR B v o XA R 4 Calli A St U 7o, AHeaa it Fel | O m iz 2 5 i TT98K-205 & FH VM. WASZ. Tl
FA AL S T~ RiE 30 cm, BAME 60 cm, #Af 20 cm TiTo7z. BEBRXIE, < /LT X (N X), AFE~ /LT
X (SKX) BEOEVALTFX (BX) O3 ABXZFIT-. 2022 47 H 27 HITHRH 4 Ocm THEFEL-. i
JEIX, N:P:K=4:9.3:13.3 g/m*Z i L7-. #&FE% 21 BHICHIBRCUINTL, M EEsa e igss, k=i b
THZ A E LTz, ARSRIA A XM 2 UAIETITUN, #iE 15 em XA 15 em X RS 30 cm O AL
7. S 81 0-10 em (BJ&), 10-20 cm (FFJ@), 20-30 cm ( FE)Z0T7-1%, £&TEWIEL, HRZ2H-E
Liz. 20%, JERIORE, MENOIRE, RE, RREE, WEBEEREDRRFEERAE L. F2, &
PLER X DR E DR OISR HH U7, ik, ZAEXHCIoHE ¥ — (MCR-4TC, T&D 1) Tt
WOTRE 10 em OHRZRIELTZ. HEEEKERIE, HHKE— (SM150, Delta-T #f) THRZ 5 cm %
HIEL.

[(FRBLUELE]

A B IR TP ORI TAER X IZ L > CTRESEZRY, B KOHES L S<HERL, IRWTN K, S KOJET
dboTz. FFIZ, B ROFmMRIE 48.3°CT N KIVHK) 13 Crinote. £z, HEEKE T LT OFESD
FEIC Lo TR, B X THEIK, N XTI o7z, H Bz EIL N X723 0.86 g/fEATiRb @<, IWT S
X3 0.76 /R, B X2 0.47 g/fE{KTh-o7z. IIZEBIDREIZOWTIHRFILIZEZA, EEIEZBX>S X
>N X, HEIENX>S X>B X, FHEIENX>S X>B XE), ERIZLAE O RHo7-. 12720, |k
J& 35 L OV TIAREEAY 0.2 mm KO REVKRWRDEIS A, ZALEI 59%0°5 69%, 64%05 73% EAREE
BIOHEREIGIEOR AL, FIETIE 71%0°0 73%EENRALNR T, v VT EMEFIH L
e, BRI oM EHEE B LOREREEITHMNTHERICH T2, KT, T TIENKICBITHR &
DI HHNT=ZED D, IROESHEHED N X >S X >B XEioTe.

LLEXY, B~V FEMEFMMALIS G, THEEKESHIRRE O~/ FNOBREEERIZL > T
FORBENECT DIEARBE T, L LAen3D, REOHIRFEE L@ TR2-> e, 45T, JVA
HPHZRAR R A A A 1 U T AR R I RO & Bk L OVE B B R ORI DUV TR FT T2 0 B0 9 5.
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[BW)H5 [Vigna unguiculata (L.)Walp |\ ZHZIEMEI BN FE T 7Y B RFE D~ ARHEM T 5. 5
DN IR I RIER M LB, 77 Y U BR(ABAND G A LI K AL IC L DK /18 2
L HE AW EOEBEOBEBEEP RSN TWD. T4, BRISE S 7 T /WL ABA ik EIB IO CLE ~7
FRESUIARE M B ORI O RS 7 VR 53 528N uA X XF O RN N7
(Takahashi et al. 2018 Nature). ZZ TH 7 ORIRMHEREF AT =X LTS CLE Bin FOBEIZERL
7o, Y75 MBI HHMEIGE CLE 27 VRIS T DR E, CLE ~7'F RIS E LIZT 7Y
VR(ABA)AEA AR SE AR T-(VuNCED) DI B 7 07 7 A L 3 LUMBR O B ~DAE A fRHT L 7=
(MR B L OUTIE] B KRFFEBRFEISE =— LT ZB W T AL 10g, & 17K 10g & 00272 IR
+Z&FEDTZ 1/5000a U7 FR Y MY IT98K-205-8 SAREOFE A& L 4 21T 72, #EKE
IRIC KRR AR ZALBR 24T > 7-. 77 in vitro ARl AQUBLSEER T3 3E & 2 B O KR 7T THIKTL T 1/20MS
BEHNZEER 2 1 B RS2, ()= b —/L X (1/20MS £51#1), (2)CLE25 ALEE X (10uM VuCLE25 ~X7'F K
+1/20MS 55 Hi1), (3) MLk X (L A B AR _EICHHED) D AR R 2 S fifi U CREM IR 247U 7 UT-, wTEIC
BEV e E B RT-PCR ICEV B s TR BT 24T 7=, 947D CLE <7 FRHiEFAK, LRR-Z R AT T —
P LUY NCED {5 1A%, Phytozome v13(https://phytozome-next.jgi.doe.gov)IZFU T tblastx fRZRE
clustalw(https://www.genome.jp/tools-bin/clustalw){Z LV AR R Z LLiG, [FE 3 D& &1, B TR R ~77
A~—%&EtLTe. KB 7 aY 28 e VuCLE2S 7' FR%EZ N TERLT-. CLE X7 FRE 5 T2 KA
W R AR LARO MR A AL

[FERPBLOER] 977 ) NI mARXF RS CLE25S ~TFRD 12 HOTIBRDIE | DT
FDENRHD CLE T FREa—R$5 2 D0 VuCLE2S Bn T MFELTZ. BilEAR RSELTH
D VuCLE25 AR T-OFELDBAEIC LA LT, AT TlE v A X X TR BRI T4 L C CLE25 X
TFRIMRNSH EERICEIT UMD Z AR AtBAMI, AtBAM3 (245G L C AINCED3 B in TR
AL T ABA A RAE 20N A &HU7-(Takahashi et al, 2018 Nature). %% /20 LRR-RK /1>
a7 @R 77 70— 055 ABAML3 LRV TV BBHRINEA R T 5 DOV BAM A VY a7 B R DMF
fELTz. 73S~ VuCLE2S X7 F R ZIGZ L C VuNCED-02g DR BLNEENINLT=H VuNCED-01g
DIRBUIEBN L7277, — 07, FlRSE L C VuNCED-01g (X538 LS L7228, VuNCED-02g 137
FLeholz. v uARXF AT Tld CLE <7 FREHpRITIE L T AINCED3 DOFBATEINSEHT LA
STV, Al 334 Tk CLE X7 FREFLENZIENI/RD VuNCED 431 Fli% 58 BLEE N5~ 2 il
IRV LG DAL, £72 CLE <7 F R 337 O R AP IS L 722 e, 7 Icisn
T CLE 7T RBSHHEIEE ABA £ A RO Z TR AV AT ZOFAENCHHEET D2 LDV RSN T,
(BEEIARRFFEI L F 2,3,4 A2 S BRI U 90 o & — SR [ 08 2 O SR I KD FE S A7
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