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Plant roots release thousands of living cells detached from the periphery of root caps (root
border cells) and mucilage to the rhizosphere soil. The mucilage and border cells cannot be separated
from each other and form a functional entity as Mucilage Border cells Complex (MB Complex). The
MB Complex is supposed to have some functional roles for plant root growth such as reducing
frictional resistance to root penetration and being a source of energy and nutrients for soil
microorganisms in the rhizosphere. For example, the MB Complex can be utilized by rhizosphere
bacteria, which in turn will be grazed by soil protozoa. Although the effects of soil protozoa on plant
performance have received little attention, effects on root architecture in presence of protozoa were
recently documented for some plant species. The present study investigates the hypothesis that the MB
complex is an important factor determining the positive effects of protozoa on plant growth.

Twenty-three cultivars of rice were grown in water culture for three days, and then fully
hydrated mucilage was collected and weighed. Clear cultivar differences in the production of fully
hydrated mucilage were observed. High mucilage, low mucilage and medium mucilage producing
cultivars were selected for further quantification of root border cell production. The number of border
cell production indicated that some of the higher mucilage producing rice cultivars also produced more
number of root border cells. The selected ten rice cultivars were subsequently grown in sterilized
sandy soil for two weeks.

With and without common soil protozoa treatments were prepared to compare the protozoan
effects on plant growth. Fifty percent of the cultivars showed a significant increment in numbers of
lateral roots produced by seminal roots in presence of naked amoebae (Protozoa). In addition, high
mucilage producing cultivars showed a significant increase in total root length and biomass production
in the presence of a common soil amoeba (Acanthamoeba sp.). Further, a positive correlation between
the quantities of MB Complex and total root length indicate a significant role of the MB complex in
stimulating microbial feed-back effects on root growth. The results suggested that the MB complex
would have an important functional role in mediating symbiotic interactions with free-living
rhizosphere microorganisms. |
Acknowledgement: We thank Ms. Yasuko Kato, Nagoya University, for her measurement of root
length of some of the cultivars used in this study.
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Mhotz, —F, HAKABIZEY, HEEEIFRIWET L, £FXT—YIZHO0WTHD
LMY CTREBEZFEAHTIEREMN IV LREN TN, REDYT-V TR TER
B CEERAMIV bREN o, BRIIETEHESCENTHL, RERAKBRHICEXE
RORIZHE SN DEHLEDZBD L, —BHICEBREORENEH T IZ 886N T
WA (FM 5. 1979) . LEE2-> T, RERKOEBRHICEEBRGTICB NSRS, B
DTN AREDEDSH>TRELEEBELOMCLOBMLOBEABENEL, B~D
EMIIEERIVLBLTILOLHBEINE, AERTII2AT—V0RENMFL LT
B, ZDEIRAT—UDENILHBO sink FEEOER L | HAAOEIZ L IRERE L
RERBEICLIBEER L OBRIZOWT, ERMNLHAERLETHA I,
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XU®HIZ
RERLAUBRERZHETIEDIIHBROEDFHEI2RILERH DN, FHY
DHOBMATIHHEHOERIZR G~ TR oOHfER IRy, BITHEREI
HERESGRNBERLHENEBORRVEBEENE V. HFIZHECBNTIE, 8P
ERINTEEBKTN L2, EF#HICBVWTRETIALZZDLONS. 2
DEIREBHUINIIHTI2ERPBNTI2-DICHERELHPCTLAEX L, i
MERICLZ2EBRZITOLBERXZRT, TOEIMEZRIEL .
BEEEONEZEI LEBAEREZT Y, —RICEBRERIIBRENEL,
BHHIZZ LW AEDFERICEIR Y., —F TERBREVORELZ T ST, {k
¥ERAE 3EULEFEALRZNIEARDLNA TSRO, {LEEROEBIEIX, &
BEREDOAEZ2BERTRFRIBGATERY. ZhbORMBEEsMETLIFELL
T, FHEEER (a—2 X5 0 —F VU Ah—, CSL) OBREIZ DWW TR L.

M Bt R O F

KIBPAMEH LEb~w b (M LRy P R) 2200389 A 29 BICA—
NR—=FbL Uy MIEBE L. LEXIEZEENX, FHLBEL2: 1 TRELE
HRA 4.2, 8.4, 16.8t/10a A LXK (HEX) D4K, FRLEHLOKIZTDOW
TCSL CTEBRELALX (+CSLRX) D4 REZRIT. 2004 F 2 A 19 B ORKIFEKE T K
(ERM% 136 B) ETOFEHEBREL 8TmegN/BHK/BTholo. —RHE-D 8 XKHEZ
(6.3 &/m*) LLTREDOEIELEFR T o, 5BRETONE, ¥E, ER,
EREEERMNMAEBIVEOWMB A AV BRELRAELE.

BERUVER

HIEX CIXHERAEEMNICFE-T, BEOHBREDLANEDOONLDN, RIRE
HEBETHo=. LL, |BEEORBIIHEERICEFALTETL, #ic5EH
TREARICHEFALEMLUE. +CSL ETIRBREIZLI> TEOMBERED LR N
Hohihn, RNBEIHERLRBETH-~. | BEEOIREIZCSL KO FHIE
<, 5BrHTIE 16.8t/10a RUSMTERBENBRD blz. BEEIZOWTITHERE
KA +CSL RICEHE_®m <, F¥ 0. 4Brix%D LA XZRBO N, EAMNZANLE L
5L, CSLOBRIZIVIDIZERIIBVWTLNRENED LD, BMEIIRDITE
BREOEHUENPBEEIC DL EZLND. EBLUCREZOZRBEIICSL K23 H#
EBRICHEREL, FFNLO § UNEIZ+CSL RAERERICH~MES 2D, BRI
FoTEZLNEERIESCHIIRINEIN, ERPREEOERRELREDTIND L
Zzohl. SERIR/EL-EEEITEE (2t/10a) O 2~8FICHEHEL, ZD k>
RBRBIEEG CTLEDEOERERE XX DIIEDDI I LI TERVAN, CSL DB
BIZEVILZEEBEICFmDDIIENTETH - 7.
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OARy MNEBB T T ANVREAGREBE QT —F—THIFAX YT ) —2{ERH-QF ¥
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4. B/ EBOMRNMEY E

WNERIZ,SECM AW THA 2 U v 7R 4 |k !
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wEE N, EEO s ) — = S AL LT, 7K
BAL: 11V, HY— FNEAL:-1.IVEEEE . 1V/s,
B &ML, 7/ — KL : 0.6V 5 Y — FERL-0.2V & AR
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1., = 4nFDCa
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VTR REREE - 2HRBRR IR
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BAROEBEMICET HH/E - FFEEOFEL LT, EBIBHN. VT A2 A ACBIERRE AR
BMNOFBEIENTHDHLEZOND, BAOEREZED-INETOREL Y., AEKEMITA
BEL. %  BERMOEEBESTTCELT I ENALNIR->TE L, FBETIIMAD
ERBNRAERCEENCBDAABNERZHAL NI T2, FEEEROEGEIRERC
EEN T AERZ BB RIZI OV TEET 5,

[EBHE]

AXEAR L) ZREORE L, MIRERT v >/ 3—N O - IBEERM% 7 B~ 1983495, 700
1x « 25°C, 19Rg~ 7 B30 1x « 16C) ) TRBHRIE ATV, EETEREMEZ —EHMMRAIZE L
Tayv ha—pe L, BNENRE LIk, SEMAEFERAZABHRICEML, E~DEEL
T, BEAE LTI, WRFEER| (salicylhydroxamic acid, 5 mM) . BEF{=iEREEH|
(potassium hexacyanoferrate (III), 1 mM) . fRBIFHER (N-ethylmaleimide, 0.5 mM) %fE
AL,

B ETES L TERETNLR 42 OABHKIC DT, 2 ha— L &EET TRl ICEBARIE L
1Toleth. —HOKBHRIZFHERZHML CTEMN~DOREZHA /-,

(R L EE] .

BAIESHEERARME®Z LY 20 bo— L RERIEHEZRT L 51T -7-25, HEFR
x kBHRAEZH) 12X 0. BUTHERFRIMNEIE BRROEB 2R LT, TOERIIBEERICL -
TEZRSTOWER, FIHERBEERIOERNKE - (M1) , B% 2840 L Tk L2T
VW FRENRTRIE LE-BAEN. =2 ha— L& T EETORIERBROLEE 4= L~ (K
2. KBHEDZRDEG) o €2 T—FHOKBHRIZFHEEAERIZHTMLIZE A, BNEE®LVE
(MEOEBHBE SN, ML OV GRAE) OB, 20 he—ARLERRS
EEZ RT3 o7, T74hbh, EFALRIC L AROMPRENIAFOREN., R0
BHOMZHEBIEDY (RERTIIEMEY105HBTT—4 a ¥ —IZEB&\ LD T, 105384
NEWDS Z & d) , FRROBMES %R LTEBbhi,

BIE, FRRPAEREINERC T DROMPRIENE, 027 v /7 A ¥ —ZTRIEL, EROBENL
i & FERIEE OB 2R D ERZZHITHP TH 5,

KMBOH| IBEEM | AsEos KMEDH —HD#IBIEMEN
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alla A —=T
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(B8] BREFHIFIVLABEICIONT, EEE 777 78HX, vVIHRRE. %
DOMFERE] 1 0.05mg kg'fw 2 EREEEL L CEKERT I ZLBAGE SN (17
£78), —FH. BRKEEOEERE BV T, TR TR 7.3%M8 Z OEMEFEEZ BB L
TEY, I F I LARIUIEEROBRERRO LN TS, I NI U LB RTEEA
WEEBRBROKEREN O T AEAOD FI U ARIEHEIZE, BEAZENHFEL, T X8
BELERED "MARLET—BRERAVETFAREIR, hOoBAREENERETH- T,
ZFIT.BROBRICEDFAOH FI 0 LARRMEIREEZ L FI 7 L5 R TR
L., BERHBEOEEIIRILTDH I LEBEHET S,

[F1£] 1/2000a Ry k&2 BV, L (0.1M HEH Y K3 7 L8 2.9ppm) TF
Z (B FE B, BK: BKEE, s d—) 28i% BRHE) L. BE %
ERVHROL FIV ABRERHOSBTRBES ICP RBXEBIZLVRELL,

[(RRLEBR] T8 AIIINHMLETAOREEAE, KBRIZAEKRIZEDZT R £
EHRFIVLBERIMALET —BEATE I RENLEIREETEILE o2, &
BTERBED A ASLEH— /B KEREIZ Cd 0.26, Ca 0.90, Fe 0.85, K 0.96, Mg 1.03,
Mn 1.16,Zn0.85 Tho7-, Shifily (B 21, 33 B%) RUHAERE (B 58 Hi%)
DEEHN FIVLAREIX M ALET—ERTEREBERD 1/ AUT TH- 7=, B
KTE (10A) DEELETREMED M ALY T — EXERLIX Cd 0.24, Ca 0.97,
Fe 1.12, K 0.93, Mg 1.23, Mn 0.91, Zn 0.69 TH Y, ML ALEH—HKRTIEEKER
BARIZHEA, HEHON FI U ARRSERMICIME SN THD EEBX OGN, —F.
B TROBOSETRBED b AEH— EXAKIZCd 1.6, Ca 1.5, Fe 1.6,
K0.68,Mgl.7,Mn0.87,Zn168 THO H FITVAIIINTV T AL S TR T A,
e L FEREM AR LY, 1EEL- D OBEME HALEFDZE) I MAsed
—EBAPERMEARLVEE, BE BRELXEL, 1 &SV OH FI Y ARIRE
IXAKHER 3.22 +0.16 mg (X% 2.41+0.16 mg, £% 0.61£0.09 mg, 1# 0.25+0.07
mg) M/ AE A —1.45+0.32 mg (23 0.63+0.08 mg, £F 0.29+0.07 mg, & 0.53
+0.20mg) Thotl, HERDOH FIVLARNEDEITBRONI FI U AOERBDNE
L0 HEDINIZKEL, PANAENT—BEROBRIIN F I U ARINAE MG 2884 =
DEEZ LR,
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RBDOFHEVLERROFRETERRD R — AL 72> TEY BROEF IR EHEB COMIL SR
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HIRBEL VX, VI =L RANY L BE LT WA Y —BTFHEL . TRTFAMT LU TROM RIE

(CEHERREER RIL WD, FLTEELOS NV —T Tk, RO S e 2 —
BROMEOBRICRIEER A 5 2 288 EBOICTHET 5204 BIELL T, AR RU—BROFRE TS
L, MO S EDER VA F MR T 5448 ISR R 53 (LA [RIRE E BACAHE S
BHFEDORESL % Ny Eaa s FFRE VW TTo C& L, M7Eral fFROBGE ., MM+ o4
BDEIPR A —BOBEDT-DITITERTI R OBEHD ., i-fifadid JUHIaRORIEICIE
EE - EUEEAE Y S 25820 oz, L LI BT DIk D72 W7 VEM Th 5 1A
XFRAF OFETL, BEE VAL THRETTI R BB T2 L BEII I AU — RO REL TH~
BIENTED, BELILBRIEICLI AT T Oind GRS, % 18 BIAES. 2003)R°FER (1L
O, B 23 EIFRER, 2005)DH A/ —BOFEEE N TE, Fo BRI BV TUIpA ) —
MRETERLL T- R EARIRAOEL (1A —BROMBOEOEFHBITEDTZD | ZRUTLD RO H A/ — %
TR T RSOOSR B A HE L U CN IR OB AR E A HE T DT L3 TED ATREMEA REEE LT
VW, =5, YaAXFXFORIZBUO T, TR S FARL ——¢ LT3k ae’ sy AP)E AV V2

FREFROBEMTOIL TETERY., ZOFEE AVIUSHN RO EARERHECRET L
TEDEEXOLND, T THAHFETIL, Pl PR LN AR E ORIEL R T,

A RS X F(Arabidopsis thaliana LFET% MS BRIGHUZFEREL | BAGE T CAFTIE /3434
Z D% PLZROBEL | 3t AL —V —BSA BV CTRIBA T T2 L 0 A, A U—BEFR LN
FHIIE THARDEBIZ I3V T Pl ORI A~DEBEEL . AR — TR - BT (AN
HAITEI DT, RIS A ) — AT TN A E COMREE B4 FHRITAZLNTET,
£ZT AIZOWTIE, BRL A2 2 OV CHABMEE T CEAIL . (WLBDFfunbiliiasl15]2
{EON B laEA kDT,

WHAN AT CTEFSEIARIC OV TH IO HIEERA THILTA, Pl HSMRaPICEZEL TLUEL il
RATE2lpolz, 2T (AOEIMEEN LN ML EAREL HE T 5 EOBEAIC OV TREL
T2

ZOFER, ARM T TEBERROGE | PIREELBEIAIC SR 7 NI E AR 1.1(18
/h), BRI LD RO T-(A)DEINEREEAS 1.0(1/h), MEINHE—FL TRY. ZOHEI+5EF 7 lRE
THDHTLITESNT-, BITE, EHAN AT CAFTIRRICBV TIOHEIZL DN RAIRE AR
DHETE, BELOEIVE -2 ) — BRSO B A T> T,
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Laser Microdissection® fi\V 7z B aa DR OBTHBERER TRETHREFORE
ERLEM 1-EARN I-TERBEF 1,2-Patrick S. Schnable 3 FEEAE 1 (1 HREKFE  K¥k
B AEGPIEZERL, 2 CREST, 3 Iowa State University)

BWAESE T 113-8657 HEH U XHR41-1-1, TEL: 03-5841-5075 FAX: 03-5841-5183

E-mail:t hiro kazu@yahoo.co.ip

HE

EPEREICL) LA OSBRI DE, BB ENRE LRV R DB K ST RINEE
HETL £FBRELAESND, LOL, AR BREDBEFEYIZIENTIL, BELBOEH IS
BoE~ AR T BT R EL TWDH2D ., BEKEHT TOUAEBHEELZ TRV, LI2di- T,
WRAABOTFEIL, Y ORNEHORBLRIE T~ ERLV RS, AR THWr Eray
T, BEEGTTEET22LT ROKBABO—EHAREL | BB ERIND, A
FiLBRAN AR T F N ERVERSNOBXTMEBRICER L, TOBRICREA T IR ETFERAE
THELBERIELT,

BRAROERIIT LU BRBEL TV IESBICRESN TV, £2C, = F L AR
BROEEBERE THD ACC(1-7 /v rarrus-1- VR ) synthase DI ST TORIEF
RABOE(CERI-LZA LEBK% 3 M TRAOY —I2 A2 5L ERIN, ZORKREY
HEI, TF L AL DB RABIE R OFEHDELIZBRESN TV DL FRISN DL 6 ReRDLY
FralvOREAV, BRNLRETORBRBT 1T o7,

BRI BRSBTS NAT-%, Laser microdissection(LMD)% V>, K@ fE#&k%
B 1% BEMBITLIT o7, RFE T, #FE%R 3 ROMNErav OSEBMEDIRIZ, 6 B
OIBBLBEE ML 7=, LWEE O Enad OROETHLBIREZERL, BER. 57 IANTHE
B, U R A ERIL 7, £OEIF LY, LMD 2 W TRO R EAMZ EREL . RNA ZHHL7,
BHi- RNA (28U Trinucleotide mRNA Amplification (245 RNA OWIEE{T o7, ZOMRIE
RNA ZFAVWT. 19K & 14 K O 2 FEDOIN T3 T D cDNA v A 707 LA X5 R AT O R B
RBBEN AT ol ROEHERIBE CTHRHMNWICEBOFEENRDOLNZLODIG, 2 FLE
@ fold change Z R L7-HDIZxtL T functional annotation 21T\, XN - HEEIIE U THELT,
FOHRLY, BIAB RIS AN SN S EEOREGEF LB =707 L AT
OEBMERERE T 5= DITRFIL =& % DRI FIZX L TER RT-PCR 21757, £DRER. MPI,
actin-depolymerizing factor(ADF) . aspartic proteinase ., auxin response factor(ARF) . ethylene
response factor (ERF). polyubiquitin, legumain-like protease. GH1 protein. polygalacturonase(PG)
DOEBREFITEE T, 3-hydoroxy-3-methylglutaryl-CoA reductase(HMGE). sucrose synthase(SuS2).
alpha-2-tubulin, cellulose synthase 8(CesA8)D & B{x T IXRIRTENENMIEREL TEY, ZD
BRI AT LA R O BEEBRL TV ESRBEN-, 8510, THOORETFICHLT
7€ & RT-PCR & AV @R LB % ORE FORBEBOBRRE(LE M/, £DORER. MPL, ERF,
ADF, PG 7@ AAE % ORF BT, ZH AL AR R HEAROBEBE T L RS
iz, 5%, OB FICEREZ YU THEELIL, SEIBTEITOR» o BEF I THAE
WrEHED TUVKRELHD,
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H &K “Kasalath DR URHEC L& » THEf S - el B R L2, KSR TRY =F
Ly 7Y a— il X BKA P ALZBTCRE S EER. KX b RISK L BAR L AR
MNEEE RIS T 288 E | HICHBBEEL B SNDIREB RO o7 FHF L,
2005), ZNOEFEETHL2OKA MU ABERZHT CRESELLZA, HEROKREMS, &
CIWHMWA PLREMFTC, BRBELEEHALMNIRR T, T TAFRETIE, £D LD
7o ERORERIG ERROBEERISE OBBRERFTTLZLICE>T, KX FLRIZEELT
WEHRMOBROREELHOLNI LIS & LT,

[$1L & FiE] E=—n T 2ANOESIC, BE»OERE COBRANRKIAREEESED
EEAREL, BRE LAY T X, Rtk BEEHEED NK CSSL54 R34~ T, NK
CSSL114 RB#HD 5 B, KBERTHKR b LRIkt LARSFTAEAICRIE L7 32FE 36 F. &
VAL Z A DOEAKHHHE KDML 105 @ 25 HEROshis % 20054 7 A 19 B LR B o L
50 HEIRE Sz, M EHR LGB REER L, LIRRORE (HERLERE) UG
ERET DO, BIRE, RERE. WRBEBELZRE LT,

[RREER] BAM, 9T RAL b0, HEBRERAKA b UARERKEVIEEAHRED
K& FES, 2008), AFETH, RBEIIERERZUSER L, REESSERREREO
IEE A LR AL BEORIEER LE—F, BOKR b L RRET TH_EHRE OMEGIREN
INE o TR (N/KCSSLE4 RED 5%, 45F. 50FE L, N/KCSSL114 KD 36 F) TR
BROMBIREG/NE <, £ EHEE OMBBEIRE o7 %MK (NVKCSSL54 FHED 13 F
& 34F) THRBREROMBIBE b REHol, HREIL. AATIIAKA F L ABREIKEVZE
MAREPKE o, BT A THEROAR PV RARBTCHEICRES N, £RaEE
SBRRFBEOIE & A L1 B AR L EUORIEE TR Lz—F, NK CSSL54 R#D 5 B LU 45
FIA b VA, b O THREMNIHE-ETh o7, £ 36 BT 4T R L BHORIG®
R L, BROBELZFTHOORELOBRE, BERTPTHS, £, BAHREROEVOD
RBRBEEBEIX, T_XTORE/FHETKR PLRZL>THEM, b LSEE Lok, &
IT FAVVK R b L ASRMT CHLEERE OMEIRREI /D EWRFITEMBRKE 2o 72, BIE,
IHNETAEMESPRENEEZ T, L B8R (B, X AROEE2T3) & hane
EZ2TET SRR (B M, R ESE LW b TP Tth 5, £7-, KDML105
TiX, BOKR P LARBTTHERRE. BREFL BICHEEZICREXRE, U EOKERIT,
KR M LRZRHT DEIGHIE, DTN EFILSOERORELHE, ROV ELLND
DORRREAEICEO D FEME L BEICEE L TWAZ L 2RLTWE,

AR THR L -BRAERIZ. BHRKEEDA XY ) DRI 7 FTHREREN LD
T, BEAEHERMETA XY /LY =R F—0b0#E%IT T,

[BIHCHR] #PBF 5. 2005, HROBFE 14:198

FFEFS. 2006 HERE 74 (BU1) :188-189.
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Root growth and porosity development of aerobic and lowland rice under transient moisture stresses

Roel R. Suralta, Yoshiaki Inukai and Akira Yamauchi*
Graduate School of Bioagricultural Sciences, Nagoya University

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

Aerobic rice is a new class of upland-adapted cultivars with high input responsiveness. It can be
grown under aerobic conditions with supplemental irrigation and can tolerate occasional flooding. These
genotypes had higher ability than lowland genotypes to retain both high biomass production and harvest
index under both favorable and drought stressed upland conditions partly due to their higher ability to
maintain root elongation under progressive drought and the ability to enhance aerenchyma under
prolonged waterlogging that can effectively facilitate oxygen (O,) diffusion to the roots for continued
root growth and development (Suralta and Yamauchi, 2005). The occurrence of alternate drought and
waterlogging (O, deficient) stresses in rice water saving systems partially explained its lower yield
production than in flooded rice. We previously found that drought stressed roots of some rice genotypes
have lost its normal ability to adjust aerenchyma when subjected to sudden O, deficiency thereby
severely affecting root growth and biomass production (Suralta et al, 2005a; b). This study aimed at
comparing the root growth and porosity development of aerobic and lowland rice genotypes under
transient moisture stresses. Three rice genotypes classified as aerobic (UPLRi17 and PSBRc9; Philippine
upland cultivars which produced highest yields under aerobic conditions, (Cruz and Atlin, 2003)) or
lowland types (PSBRc82, hi%h yielding Philippine irrigated lowland cultivar) were grown in hydroponics
in a growth chamber (30/22°C temperature at 15h day/ 9h night duration with 70% constant RH) for 2
weeks. Each genotype was grown initially for the first week either under initial well aerated, droughted
(4% wi/v polyethylene glycol 6000) or stagnant (deoxygenated water with 0.1% (w/v) agar) conditions.
One week after planting, the genotypes under initial well aeration were continuously well aerated while
those under initial drought stress were transferred to stagnant condition and those under initial stagnant
were transferred to drought stress, and grown for another week. Under transient stagnant-droughted
conditions, shoot biomass increased by 10% in UPLRi7 and 17.5% in PSBRc9 but was significantly
decreased by 20% in PSBRc82 relative to those grown under continuously well aerated conditions. The
nodal root production was maintained in UPLR17 and PSBRc9 while it was significantly reduced by 28%
in PSBRc82. The total nodal root length was slightly reduced in all genotypes with PSBRc82 showing
the highest rate of reductions (31%) among genotypes. Lateral root productions were also significantly
reduced in all genotypes under stagnant-drought conditions relative to continuously well aerated
conditions. Among genotypes, UPLRi17 and PSBRc¢9 produced 35-37% more lateral roots than PSBRc82.
Under transient droughted-stagnant conditions, shoot biomass decreased by 21% (ns) in UPLR17, 11.8%
(ns) in PSBRc9 and by 30% (significant) in PSBRc82 relative to continuously well aerated conditions.
Nodal root productions of all genotypes under droughted-stagnant conditions were not affected relative to
continuously well aerated conditions. The seminal root porosity of UPLRi7 and PSBRc9 showed a
consistent increase along the root axis by 40-49% when their drought stressed roots were transferred to
stagnant conditions. The seminal roots of PSBRc82 did not show an apparent increase in root porosity
along seminal root axis under stagnant conditions. Total nodal root length and lateral root productions
were significantly reduced in all genotypes under transient droughted-stagnant conditions relative to
those grown under continuously well aerated conditions. Among genotypes, UPLR17 and PSBRc9 that
showed higher root porosity increment than PSBRc82 under transient droughted-stagnant conditions also
attained 39-44% longer total nodal root length and 22-44% more number of lateral roots than PSBRc82.
These results show that higher stability in biomass production of aerobic genotypes UPLRi7 and PSBRc9
relative to lowland genotype PSBRc82 under transient moisture stress conditions are partially attributable
to their high ability to maintain root elongation and lateral root production under transient droughted
condition and the ability to induce higher root porosity (aerenchyma) that facilitates O, transport inside
root under transient stagnant conditions for maintenance of root growth and development.

References: Atlin et al. 2004. 4™ International Crop Science Congress, Australia; Cruz and Atlin. 2003.

Phlance R and D Highlights; Suralta et al. 2005a. 220" CSSJ Conference Iwate, Japan; Suralta et al. 2005b.
22™ JSRR Meeting, Sapporo, Japan; Suralta and Yamauchi. 2005. 219" CSSJ Conference, Yokohama, Japan.
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LNCT BF L Bt (ARA) ZHIE L. #K 2, 3, 4 BRIK CIXAFIIE LIBEEZ L,
ARA HiED 72, —7, #K 1 EMX TIIREX (@ERH) (X THoT2b oDtk 2, 3,
4 BB & T 2 & BIFRAEFTRBRD S, BRKSX TIIEME, ARA & HICHRXIC
NRTETF LD, #K 1 EBR LV FRICEVEEL R L.

ABNHOBRREE CRIETHADORE
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Root distribution of Chinese cabbage(Brassica campestris .) under field condition
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NG B A I B FEAE R 200~250kgN/ha & %< | REERETBEOHEIZ BV TIIAEEIOHIR
DREBRBELEROTND, TOMBEEBRT DO, THNFETIZ, FEESCHEBIELC LK
R EBRBIN TS, ITROLOHEMIE, MR #H EHIREORFE G L ICBERINTD
DT, b L., BOSMEOEHLIMbIE, L0 AP REMICLD EHEINE, LirL, N7
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2 DOFIETHEEE Lz, BEME 45cm X #KMH] 50cm OFFEHFEE T, EE 0L 5 AYHUHERE, 14 BEE
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ROAFEBIHEINDE S Ly, SlEE, ROPRICESELRIZL, BREEETIX. 5B
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HRI  £F AT —VHIORARRBRRARERCH ERICG 2 58
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fo, MITHEYE (FR+R) iX. -10ecm~-50cm R CIHTIEF—E ThH o7,
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AKX EBEOHICEKEESARE 28D REFBIIET L., 24 R EEK TH 30%K
&Aoo, ERERXEARRICEI O ZZ 20, IRENKE B L, BEHTIE,
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MBOY U IR (FbAIZCE) . B E2ERLRELRLEFOBERM L L THA
THOBECEELREAME T, HMOEELEIED, KREFHMRES2ED IV
a7 47 VNAEAMADELIZAOBERIIH D, AFX (Cryptomeria japonica D.
Don) TiX. EMFICHR INIMEBOFRTHIZBWNTMFARKRE L, BEME
MRKENVWEDIZ, 2OWMOY  ZTRBEL, GEBEZEIKRE V., 20X 5 ITH
BOY LV IVRIEVHPELIERO—DOFERL LT BROBMEIRANE
oD, LOLAXOBBORELCHEILHPDIBROBESLHEEIC OV
TR LEZBE X VRV, 22C, AFATEH., BHAEXHFEIL»PDEAXFRROD
HMEICHOVWTRABEROHEELZRNTA-D BBOY U VBN ELD 2LEL2H
WTHRBRODHB LR O MFA 2/~ 72,
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HAHBHEHEOR —AIC 2x2n MR CHEBEINW L SEEDAF 2 RE . AL
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BH LM THEIPORER InOBRZEERLE REMNLSBE LB E2 1 KRR, 1
KBOLODBLIEBE2RBEL,. FROLOERZRELRE, £, HIBB LV
1 RBOEBNY 7 REHIRENE T, BAMEEET O MFA ZBEHLETHE L,

[HREER]

BBOYL 7RI, AV AX LI T & 4 HEOEEMEN 1.3GPa & 2. 3GPa
Tho, REMTHEEEZIRDOIhE, /-, HEBOREEIZ, BFED 4. 0n
4. 4n, HEB O.Sn WAL OBEERMN 10.3cm & 10.7cn TH Y, KERTHFE
EXRDOLNALENo T,

BRODHEELT. RIAXTRITIHIFTICHRTEH TH o7z, RHAX T
IITHTICHRT I RBOERERERN/NEIL, BB Eno7z, £2, 2~5 KB
~NDYUED L I H o T,

MFA WX, RODAXOFENR 7T AT L0 KREDSTZN, ZOEIHES 0.3n
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BB LI ER 0.3InHMNLIV S LRBOEHT/PHhIWVHERIEH o 7,

ULtofRE, F—HRH#ZAEFT L, BROWADPRLRIAFLEM TREOHEE
WWEBEVWRHDZ L, HFHBICHERINDSBMEESR O MFA TiX, 8~ THhE
MZENPNENZ EERLTWVS,
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WTRHNL, BUAFERETMUCEREIND | KEUBRICBELTERINDZEE2ALMNT
L), £7, REEZFALTI v A ORZEREZFMCAEL-FR, TROMBE
MELET B E, EREHMO 1 RABLEEOICBETIZENELNNIZ-72). Zhb
DEEMNS, EROBENMELE LT 1 KABOMBENHEDIZRE NS, BEEROB
DML, ZORRELTEL OBRBERINDIOTIHRNEEXT. £ CTARHFRET
I, ZOEBERIETHIEDICT oI EADETROEREZYNT L, ABRICERDOBELZE
IEXRGE, FROETMIZE T 1 KABROERBEN ED X S ITET D, -,
ZO 1 KREBIZBITAIBREENB ED X I ICELTEINCEE L TRHNEITR .

MBI UHE : 5ot/ SETFELETIAHER L. £ 28 C, BMEHFDO S u—2F
¥ U NR—HNOARET 24 BERBAIE%, To—nA) EICBELE. o—u#kix, &K
M- RIS o — AR —F (cyg, mega international) D ¥ AW TIERIL o —
AR FIZBRE L 7=%, 28C, 12 BEIBRBICRELE/a—RXF 2 U —NIZEVW -, BRE%
4B, ABOBFEICLY, TROEIN 8 cn B OEE (LLT, EBRMEREK) & 13 cn &%
OFEE (CLF, EREE) ST, WOV THRE?NS 5mm OS2 LE, Z0k
L THEBLABEEEZ, "—IFa2TA PEFELZIL O/MRTIRAF v IRy M
FLTHIT AZBRNIZBWT, 14 BRI 100nl TFOoZRE2 ST LWVEREEZEZ 2N D
BIELE. B, EREKIHER, LBEXELEH 3 KE, SREEITHEBX, LBEX%E
NENARETHS. BHEZ 20 FRICH ERZERLEHELBIETD L L bIZ, BRIZD
WL, EREBRBCH ST 2em T EDOEAIZE Y Tk, TRFROBAICER SN
TRTD 1 RKAROFEEBLUOBRBOHEZREL /.

REBIUVER i EHNEYWEL, SRESTCIIERUIME EMBXEOMICEBRRER
iXe o=, EREERICBOTIRIMEBER LY ERIROFNEEICKEN-oT-. BERE
FEBIOERBEOVTNG, TREZGM T2 LERBREIIMBROFNKE VA, ZRBHE
DOERMNS 2em FETIIHRENTWE 1 KEBIZEE T L, 1 XH7VD 1 KEBOES
X, BREATIIMNBE LY ERUMR TEM--. BRIBEAE, EREAOVTRL. BER
Z2EROBRFIIHNBR  ABEX OB TEERZREIR O o2 0D, RBEMEFIZIY
TIITMBE LY EREOME TE < OBKRBERK I N BRE & FERICERBEMOET S 2en
RSN 1 REBICEBT5 &, BRREAXTIIEX LY ZROX OSSR SE
BlZhol. BRERIZBWT, EROBMENHIBEORIFBI THOELIE-FH
BiTiE, EROERMIIFEREND | KAKBOBENHEOICRE SN, ZRITfE- TR
DERLM L. £, #iEHEHELMLTEY, T v s OBEELEDE
RETEEIVERESNOTHEIFEELDHD. ULOERERENS, RRBER L2 HIET
HZ LT, MR LOEREEES ZHIHCX 2SN RE N,

MW AHETERLEZT v S SEOETFIX, TERBERSHR L ¥ —FEWFEA
FrifEMBRMAZOER)IEREK, SAEK, REEEARBREOEBRIERN L. BAE
II+BREBRESSBELEREFR IO, ThENRLSBLTEWVWZLOTHD, HIFER
IZOWTI, HEKXEHBREOEFRENEMBRE. BLORHERE., ARBESE, F5
EH, AREBOSEMBBICBIEIC o, TR L THMELZERT S,

BUHSCER : (1) Tajima et al. (2006) Plant Prod. Sci. 9: (in press) (2) HB S (2003)
FROFFFE 12: 189.
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EMORZIT, ITRE L ERBD 2 5D F A AIZKHTE B, MFREBRICHOWVTIL,
ARERLE LA XBHEDERRIZ L TEZ OMEIITRON TN, TRIZHNS
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BRI LT,
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INRE R — FEXAWVWT 2 RECEFEICERE LZAELHEIL T a7, 47 L LINE
RBEAEEZFMEL WA I LIRS0, 1 RABROBEAEICAERTEENH D
FREMEN TR E N, £, TREMORREEICOVWTHLREM TERR S -2, £ T,
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BT AREEEL 1 RUBROBEARE L ORMICIIEERLAOHEBBEN,. £/ 0-10cm (2
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T/hEL, MEAENNDNIVWERETREWVERAZAH D, HEER IR L IIEOEMDS R
bz, TOZ&ix, EMBEBRICKITIBESAOFREN 1 KABOBERAEIZKELH
EINTWNWBZLETMRLTND, 5%IT. BRELEZONHEREL TV HHBEEHELUND
ROFENRZRBRLZMHT 2L L b0, BRAELEOTEEROERRE OB M 41772
FFETHD,

W AFRTEALEZT oA REBORETII. TERBERSHF T ¥ BN
FratEmERMAZEORS)IERK., HARK, ABLERBRMOEHERBREN S, BAHE
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W72 5 W5 TOEDRE OMAEMIIZ OV TS FAEB RN FEE MO BB 21T 720
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Table-1 HtREW ma:mm
No. |5 7 BRI oH-] |5 o Sk - BEGRLSR. BER. a3
D 37 PrAAR K 10 384
t37) WAEX 7.1 396 @ DNAf i
@ 542 BIRX 7.0 424 (M E —X i)
442 MR 6.9 40.2 l ¥
FISH PCR(16SrDNA)
(NA)FLE—23)
DGGE(KE&ﬁ?!(DPmﬁIe)
DNA Sequence({l 5 MR E)
Fig.l ER7o—
[(RERER]

PCR-DGGE B! FISH D5 #% Fig.2,3 12775

W
S h )

Pseudomonas putide

ERTY-FARAR  FAXELR
Bacillus coreus > Fig.3 FISH CRHL-BREOEIEME x400 )0
Fig.2 PCR-DGGE iZ%% 16SrDNA Profile
(F&H]
b 7Y DFZ 1 H0A X & EALFR X O AR B A AR B SE WSRO b o T,
t~"Y T Pseudomonas J&&E Bacillus J& B L OF A X Tl Bacillus @M R E STz,
bV B IO AXOEEMEITOTNHBECERENBEI T,
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