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(beta—xylosidase Z > /X7E . WO T LILFX—2 R ZT)DHEKETH 6 7 I/ BRik
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ZORER, L2 OHERE L, W TEXA5X 912250 T, ARET VA +
BToOgRKRZIZEEZ D EEZ IS,

(2) R X — (2T HEHR
A4 4B XOH¥R

pBIGRZ1 (JIIIFF & BRAIN = =— R 60 &, ppl0-13, 1997), =FEAWEIENFZLET)IIFE
THE R VSEL T W, MCS(= VT Y a— = FHEIR) OHIREESE Hind 111
YA MZ=aF 7 I AR ER TR Y N, Hind 111 & Not T YA DR
Z=aF 7T 7 R REBBARG Ry b, Nt 1T A MZTT=2 UK
— A VIR R B TRy NEERENERA LT,

7 KRR

O N7 ¥ — OB O FERE

pBIGRZ1 (JI[IFf & BRAIN = =— 2 60 B, ppl0-13. 1997). 23, 071bp,

AR IR OB E R D7 % —pBl121, T A T a~A ¥ mthEs
(HPT), A > Fr AV -7V v =X —PEET (1GUS) . Ri 5B A . RK2 #E5UER
WBEZEANL TERESNEZLD, T~ A Y, N T a~A 2 mitEEia %2 a T,
PEEGH) R & 72 DNA Wi (100kb 28 2.5 X 972 H D) THREMNZEATE 5,

NP{NPTII [NT MCS{— 35P|iGUS [NT [ NT|HPT | 35P
indIIT, Spel, Notl (mulficToning Site) LB

Riori H RK2ori
XZ pBIGRZ1 DX

@ HEOMREE AT 5 EES

pBIGRZ1 DB G /3 1 IE K IGH OB RIBALARFEIK CTH D Ri ori, 77077 U 7 A
DOERIBRLATEIR T D RK2 ori BNEEN D,
© NI H—DEYG O F

JRYLVEIZ I BTN,
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(3) BA=T-#A#a 2 A% ORI ik
A 5 ERNICBA S NI R R ORE R

N7 Z—pBIGRZ1 (X 2) D MCS (= /VF 7 v —=" 7 HElKk) O Hind 111 A =
aF T I ARG Y (3.8 kb), Hind 111 & Not 1 WA FDREIC

=aFTFIvT R EEBHREETERAIE Y F (4.2 kb)) Not T ¥ A MMIT T =

VUIR—=R) VBB R EE T RESEY (3.4 kb) ZEF N ENAFEA LT,

RB

LB
RB

Hind 111 Hind 11 Not 1
— FHNP|NPTII NTJ-IBp HVNASI NT | 130 | NTA [ NT]-//
Not 1 Sac |
//< 13p | APRT NT-L35PiGUSNT-NTFPT35P{}
LB
3 I3pNasNaatAprt fl/3A J° U —~7 % — (pI3pNasNaatAprt)
L7 hAR—H—
TA FAR—H—

NP

nos 7' 1 E—# — (0. 3kb)

NPTIT %A ~A T2 HRARBINT AT =T —Pigis+ (0. 8kb)

NT
I3p

nos #& 1< 27+ 1(0. 3kb)
FA LR D-T A X AKX R R BT (AvIDS3) 7 v & — X —fE
(2. 2kb)

HvNAS1 A A ALFX=aF7F I U EBEEREEE B L T (HvNAST) (1. 3kb)

NTA

FALX=aF T F I T I KRR B S T (HvNAAT-A) (1. Tkb)

APRT FFLXT T =) R— R R SRES T (APRT) (0. 9kb)

35P

CaMV35S 7' 1 &— % — (0. 8kb)

iGUS Ricinus communis 71 % 7 —CBIaFH—A > b AV GUS E{x 1 (2. 0kb)

HPT

A T~ A 2 miEE A (1. 1kb)

7 FERNICBA SN EBROB ATk

TraNy Ty AECL ST,

N RS R A DB R ORI

OB A S = M o5tk o 5 1%

pI3pNasNaatAprt Z3EAL7=7 7 a7 7 U 7 A (C58 #K) 21 % (Wl : H D)) fl
TANAEGL ST, N T a~ A 22 G TR TR A S - fiiE % 5
LT,
QEFEDOBNTTIENT 7anxy 7 U 0 MEOSGAIET 7a N7 7 U U AOBEIROFEAT
P

PASHRIREE CHebs LML 2 A R B X OFEMHL X A R OFE 2 i L, 2R KICIR
Fth, MAZIZHWET I A RERST7T 7 a X TV LAOREFTTES N7
nvATy, AT~ AT, V77 BV UER)IBEMIZEMRLT, T /uensT
U AOBEMEARE LR, 727ae 270w AOBEMHEIZED Loz,
QBN A SIS, BA SN ERROERY) OIFERIE 2 R LT R,
PRBE T e (Tt U 72 SRfE 2 OO A S R B C L B 7 E A INET 5 7
DIZHW BT R E TOF R ORGE K OSSR FTHs
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ARRBRICHET D 2 A 2R IT. B IcB W CTEH L7=SEY (T0) % BHSR
ERICBHEL CHMBICXVE 21572 (T), TOM+2 A0V CHERERICBWT
H[IRET VA Y HEO—>TH 5 Hfba HE TSR ZHMEDABFTREEZ L, 51T
B L V21572 (T2), TOHFTEBORMNSTZT7 A i@k L, B4ICHAH
FZTCRICL Bfb A HETHRE L CHIEIC L WV 21572 (13), B D (EZ2 Y5
UNATVHEA B =2 a TR L, BB TORBNY — % ) —F T T~
oo BFFZHNTT 7077 ) g L0 EZFH T, £72 T3 F%2HWT,
B AKIEME, #E5% O HE TORBE R, M A X O EWEAED
B B OFRHIERE, Mz A R EIEFB X A R & ORMER, HEMAMMRIZS
2 HRBOFEE, MW BROBALZ X DERE~OREOR MR T, WSS
TOREBRIT T3 HZHWNTIT I,

T0O —(H%E)— T1 —(HE)— T2 —(H%E)— T3
X4 FHHEZ A B RO R

K2 AMERIEZEN S E R M ENE S D 7201217 - iliR

o R4y | 13pNasNaatAprt S

AR AT | T1 | T2 | T3 i
BAR T ORI () O | O| O v
(PCR) o 1ol o PHERIRZE
B ro#RZORTORBNRE | O | O O PASRIE 2
VA =Ya VARl Ry NNy YeX s O PASRIE 2
FRER X OVEREFEAI R O | FEPASHRIE=
B Ofatl L ONER O | FEPASHARIE=
Bt LB ToSRZmERER O | O PASH R ==
B 152 C O E R O | FEPASRIEZE
TER OFEEUE B O | FEPASRIEZE
FERAHL 2 A 2 & DRHER O | FEPASRIEZE
EBFIHNC I T DARIR MM O PASH R ==
FHF DFE IR O PASH R ==
TEEAMMIC G % 55 O | FEPAHRIRE
FE AR DY & A I K 5 522 O | FEPAHRIERE

(4) MIENIZEA LT R OAFEIRRE K OV Y IR IC L D T BLO 2 EM:
A4 BAINT-ERBOBERMNDNEET D507
Tr7anNg TV LAERAOEBETHEEZ FEHWET I AI ROMENOBAS
TR OB INTFAET DGPT IR ECTh 5, £72. LB)DH RB EFTHREASN
TmEEZOBND, BB TOFET, A T a~A ARk, PCRIE, ~NA T a~
A v BB a7 e —T WS ) Iy I NS T XA B g LRI
X OER LT,
7 BAINTEBROERY) O 2 ©—H I O A S -8 O G R O 85Iz B80T
DAREE DL ENE
PASH RIS CHEE LA~ ) ADNA 2RI L A S v 7 B Foonng T U &
12



A¥—var&itol, BALTELG TN 10kb LLEEREWNTZ END . HvNASI,
HVNAAT-A, APRT &fnt% 7 —7 ¢ LA ER R a =8N b b2\,
AT a~w A UoEBEE AT HPT) 2 7 a—7 L Uiz, U3 U TR 2 3 AD
Ny RPBE S, 2 A R TIE3 a B —RNFHASHTWD LB L7z, T1-T3 A%
T BALLLA A LXO=aFTF I U ElERER T (HNVASD . == F 7 F I 07 3
J BB R AL T (HVNVAAT-A) . 77 =2 U R — A U VRS EE R AR 1 (APRT) 73R 5
FIZHEIE S 4L 5 PCR AT &2 AT o 1o, T X COHRTOMBEN A b7, R X A
X TCIHEEIZR D)o Tz,
AN RARICEE 2 = FE L TV DAL, ZRO BB L TO 0BT 5
)l
3ab—Ths, ML TWDD, BEN TV D0 OMEZIIIT > TR,
= (6) OAITBWTEAERMITREINDHEICOWT, BRSO F TOMRIKR KO
A T OREL DL E M
HAROE T TN 14 IKefIZ 72 5 X O ITHDE L7 PASIRIRE T, T1-T3 A Z 7Kk
BICEVBRZEMTHE L, MBS RNA 2 LT, A LA A LAFO=aF 7
R AR LA (HNVAST . = aF T2 07 X ) BRI R (HvNAAT-A) . T
F= )R — R BRI SE R (APRD @D cDNA 27— 7 L LT ) — Y ik %
L7z T XRTOMARTERRZ DR TOBEIE TRIADFEI N, 7=, AKET LAY
THEO—>TH 5 B 1% AW TERR Z M PERRER 217 o 7225 G 2 A R ITFERA#L
ZAXRED BRWEERZMMEZ R LT, EABLR DI L, & Ek~—H—DA T~
A2 PR T L A EBUEII IV AT TR BFE BV THLRD b,
AL Z A A OBRIIIARFEZRA L TS, Dh~A v o\ g n . -7 17
1= —EBREFIZOWTORBLOLEMEICE U TIEMmE LTz,
™ AN ADEGZE OO & BB L T A SN BN A R ES D
BENOH DEGE1E. YikloEEO A L OFR
BN LT-EBROEMIRSE Y 7 ETH Y BA LT-ERIIA TN OYEIRILE
FEL CGRE DA FBIGF L RBRICBZESND Z 206 U 4 )V AEORRY L #5448
WNABEE S DR 720,

(5) BfnHHHE 2 A% DR K ONRBI O 515 DN Z 4 B OJREE K OME fiE
HBANBETFDI L, @k~ —7—O HPT B l3ng Ja~vA v o BEE 525,
ZOEBHEII ANV AT T, BEFAICB O THLRO b DS, i ER DR
HEFFIZIIAE 2RI LT 5,
MALTEA A LXO=aF 7 F IV EkBEREL T (HNASD) . =2 F T I 72
J BB R A (HVNVAAT-A) . 75 =2 U iR — A U U ERERIS I 35 B A1 (APRT) |2 FF
By 7o Bl A e T 5 774 ~—t& v FEHWT PR IEIZL Y #ENENDERR
TRFEEAITR R OB FTRETH 5,

(6) EEXIIEEDRBRT H08Y LORE L OME

A4 BASINT-EBOBEEY ORI X 0 5 Sz AR ST AERE R R O B4R
172 N
A RNE 2T A XV AX RO BWEDN VIR WNTZDITER R ZIZH, A LT T L
FREBFAD W EN L BRZIZH, 7T =2 U R—RA U BRI ERESE (APRT) X,
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AXRBEOEERDIZICODAT v I THDH,.S-TT /) VNVAFF=rhb=aFy
TV EERTABICHEEND AT AT AT T ) b7 7 = & EILL AP %
BT D, Tl ATFAFATT )N T T2 ERILIEERD O A FLF 4
R—RAFIAT A= YA I N LS TAT A=~ BB IND, T4 LFDO=aF
T I ARG, = aF T U7 R RS G, T2 U AR —
A VIR R BT A A A LAX DN OHBEL . A RIZEA LT, BADOBRITIZEER
ZORTORBAEZHLT DT2OICH A LXD 2-FT 4% A X R BKBRILEEZETH D
HvIDS3 D7 T —H —Z W BA LT8G 3T R CERRZIRREDIR TREL L 7-
LAXRBEAECKRDOMEOD AT v T THTL DATFNAVFET T /¥ ORI ETEF
2T HZ LT, 2, =aFT7FIVORK. TO®ROT X KBRS EIERIZT
HI LT, 2-TAFVLAXRBOBRTOARKRENEMT A EEZ NS, £ LT,
BRZHED 2T A XV AXRBOZWENEMT L EEZ NS, 2, 2T X

0. F[IKET VA Y HETOEKRZITR U TIEEER 2 A % L0 &RV ERR Z it 2=
+, BABEMLGFD O L, HPT &faF. NPTII Bl FIZENEn A a~ A 2 o8
P, r~A v BBt 5T 5, £, GUSBIBETIXB-7 Vv u=F—ERtE%
PEAET D, O OB TIZX DA RO N RN TX 5,

o PUFICHT B AR AT ERRZERHEIC OV T, Efn B BIEM L E ED)E

T 508 EOM L ORI OFEOH LK OMHIENH 55513 ORE
O MK OEEORHE

S RIEE CHR DI rBHOLEGET v 7 = VERAR Y L) # Tl
Bz A %, FEMHLZ A REHE L, Bl . EA, B, AFTROGBEL A
L7, 28, BERITIEMIL A A R & REREBEITRD N1, Blfi% 75 HEHIC
L2 A R OELT/NE L, ZER D7 oz, Bl 110 H ClIRE 23R
BN I oz, RIRFICHFET ORI 2 A K5 6 R & FEMHL 2 A R DOFERIZONT
T4 v —DLSDEEHWTREZI T 120, AFKROE, XL OFHEOEBREIZER
WTHBZITRE SR otz, A2 A X OBEOFLBREITIEMI 2 A IR T
B LT DD B2y, AR CIIEE N D7 | e mEEL K
HTERholmZ b EZ LN,

— 5. BBERIERICTHIRET VA ) HEO—>Th 5 Bk HHETOSKZIME
DEBREEIToI2fER, XTI A 2 50em T ETHH7=DITX LT, #
Bz A 1T 80cm L72 0 ERRZIMHEEZ R LT,

@ ABFOIHENZBT HAE ST E R

FIHFI2 5°C) TRESHE, 1 AMBACORBEICBEL, 1 4RMDEE Y T TH
L., 17 Ak, 28 CTHEEL-, iz A ., FEMEHZ A R & HIZT XTOEIK
23 2 WM LANICRESE L 7=,
© AR OBANE TR R M

FHAS L TR0,

@ ok YA X

R Z A R, FERIZ A R DAE 28R L, BMEE TR LT, 1B omik, &
A RNAREILER D b7 o 7=, RIZHER % DAPI (4, 6-Diamidino—2- phenylindole)
TYRB L, ZTORMEERLIZEZA, MM A 3, FEMIB A & HITIZIE 100%
DOIE DFMEDRTRD Hav, Mz A R &I Z A R THEIXRWEEZ X b,
® MrOAER, BUbitE, RIRKE O IR

14

o



FEEREISHFRY R A EEITRD o 1o, A @%ﬁ%ﬁ%o TR fﬁé"iﬂﬁ L/71
B, M A A R, FERIAR A R EH B BT, MR SR o7, RIS
@24*\#ﬁﬁi%*k%ﬁ%@bklOﬁfﬁfﬂ%ﬁbtoW%F_O%T@

A LTV,
® e

B ENZITA 1 & AETRE iR DB AERII A A L T2 e o fil&E 21T > T
AQTAR

D HEWEOFEANE
BrOoWS i, oMM EBEEZE5E 2500

A A R EREE LT HHET, VX REEEE LT, BEICBW T, FEM 2 A %
ERELETEEFEREIIRO N -T2, —FH, WEICB W TIL, KEHEN
DI BREEIBHPTERN -T2 ENE L LN,
BPrLoW I, TBMAEMCEELZEZDHD

FHHL X A R 2 FREE L7 BEICH T 25 TEAEMHEICOW T Lz, sfRRE LT,
IR 2 A R Z Rl — S THEE U7 B A v, HEEIZERD & A7 M B A R
ZAFTETIRE I L A X HERICH R THEICD R o 7=, . SRR E Tl
IS A B ZIIRD b o Tz,
FEMERRNEICA L, R LRI OEDICEEEZ 52550

R Z A R, FEMEIA X A ROV THEDERZ L, T ERA L, V¥ R 2
L7, 30 HEDO L X ZADREICBWTCIIARREZITRD bR hoTz, —F., W
HEIZBWTIE, MEEND R AEZITIRHETERD -T2 ENEZ LN,
® DA,

FERAHL 2 A X & DORHERME

FERHL 2 A R & DIZHEVEIZ DWW TR, FEFSRIEREIC TR v MRS T %
A R E IR X A R B U CHREE Lo, M2 A %75 30, 60, 80cm D FEREIZIE
I Z A A BLE Lo, REEZ W T2 6T 5 K 91 Uiz, FEfH 2 A 1>
S HNT-FET 600 Kiz, A T a~A 2 50mg/L &G Tes Ml BRI FERE L C
A T A AR A DSBS A E R ERE AT o2, £72. PCRICEY
NATavA T BA T OFEEERET T, TN TORBE B\ TN, I a~v A v
VPR OHBEB IO, N T~ A B D PCRIC X D EIEILRD ST,
AHAHR 2 A R OTER DIFERL U CRHEME 2 R T RIEEMRIT IR VW E B 2 b D,

e B BRBE D RR E

FHHL 2 A R OIER OFEBIEBEZE LT, A R EWE CTHIE 1. 4m/s DRl Z 24T,
X A 2935 0.25, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0m DEEEfEICATA KT T 2% B
WT, £D L~ O A Fi4 L7-, Kolmogorov—Smirnov fEIZ LV . #HHLz
A 3 & FEHR X A R OTE ORBEEBED A IX, IS THREIZER D Z & bhroT,
BRI 2 A R, FERIZ A X & BT Lm:%%%<ﬁﬁbxm%ﬁbk%®%
B0, BRIREIEEEX Sm A ETH D EEZ BT,

3 B2 A EOMEHEICET 5 1E#R
— BT VA U PEEEETTIE, MR A RN T E RN DIZERRZIZHEY . INENFEH
IZHIR &AL D A RITHR DO EE B TH LN AKRET V) HHETOERKRZITIH,
A FEHE OEROWRNUZIE [ AFRBEE] LWV ) ko F L — X — PN EE/REE 2 H -
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TWb, BERZICHRWNA A LAFI T LR B AL EICHOWT DN EFFO, T4 X5
HEE L 72 AX A BEOAEGRICED BB T 24 RICEATDHZ LI2E» T, AF B
IYWEEN BB L, SRR ZIZHRWA R EEDRBEI T CalY, Az A 2. K
HT N LEO—>TH D H{ba B TR ZMMEEZ R LZ, &2 T, REEFSHIZB W
T, AL A ROAIRET VA Y THEO—>Th 5 BAbA K HE TORZ MR E
EIT9, 7oA VMEORE BEI RO iE TEOKI 3 pD 1 25D 5, 4 RiTA
IRETNH U EETOKRZIZIEFEIZTHNO T, BE, ARET VA Y HHETA &2k
L CWAHIFIZIER I D7, WE, A=A T U7, T AU DI KRRAIKET Vv H
U RS N E N D (X 5), MREEEISS RO RE LB E 2 T, A2 A 22 FREEAR
L, EOXIBARET VAU LEENILL AT D E - Hf TS e/ B AR
(XY R=) ORHEEERT D ERFRFCX 5,

Distribution of CALCISOLS
Based on WRB and the FAO/Unesco Soil Map of the World

. . " Miscelanneous lands
- Dominant - Associated Inclusions - (Inland waterbodies, Glaciers, No data)

Flat Polar Quartic Projecion FAQLGIS, February 1998

X5 HHROAKET VAU DA

(1) EHAZEONE
[REEIZ BT D4R, RE . B OB N 2 B ICAHRET 5174
(2) EHZED
A RBERITE - B R SRR TR & 232-3
7 AR AR R PR PRI B E G AR T + — L REEEE ¥ — - (R
B3]
o ERE AR HENSERK1T 93 A3 1 HET
=  [RBEES O
@B%%ﬂ%ﬁ(ﬁﬁﬁ5mx%%ﬁ%mm W H kA O AIRE T v Y 15K H
CRVE 12mX AL 6m) # 3% E L7z, F7o. [FRBEZSHENICAF A O BAR 7
TARHEZRE LT,
@ HFHAE DB A BT D 7o OIZREEEE S22 B0 FTe X 512, 185em D &S
TEVELENEbm Ay adD T 2 AZHRBELTND,
@ WAFIILHBAVEIETHD Z &, BEHEAFZGEEH L, T WATICREEZS O
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BT T b,

@ P & HF E CIIIBEM 2 L 2 A 2 OFRES K 2 B0 AT K 5 ICERE T
ol

® A LUIkk, 2B, HAR SIS Lz L2 2720 0WE2%ELTWD,

B AEEEHE

O AR SN2 A R K ORI DA R TR ORE DS A IRE T V5 ) 38
AKEHBIOEBFREBEHOERRZ LKHTEET S Z L2/ NRIZINZ S,

@ FHHZ A R Z R IHNIMNER T 25613, MR A R RH Lo X 5 Zetis
DRSO TN DIEWT 5, XA X2 RE T DHEI20T, M2 A 2 0F
H L2V E D 72fE&E ORI, RET 5,

@ BREEITEN THES LIz A R OF% S KU AE LT id, SRR T3 I IR EEE
PN AT, b L ITBERIT S Z LI K DV HERICRIEFILT 5, REEIESRANT
HE: LA XA O AITIRHE L2 X 9 e BaITd, — 7 Lb—7IC X O RE
35,

@ [RBEZS O Lok, 28 B OIMREEIZS CIEE L7 F OME X, 1EEK TR
BEIZS N Oy L, BRBEIZS N OMmE S, EEEMNIFFDH S 2 WEITL Y,
BRI A XD REBEESGIMNCE OGS D Z L &2 iIET 5,

® BRBETS ORMOAKAE T HHEREL T 5 L HHMekRr, FEAEIT O,

©® OB 2 HEAFEHEEZTLHICETIED,

@D HHT M2 A RCEDSHEEEENETIBZNRH D ERDLNDHIZE S
THETX, BINCED 2R ERmIC KD X HONITHLT S,

~  FEEEEE O M K ONEBEE LS NI 3617 5 R BRIX DL & X
BIROEY

(3) EMEEMENET HIEBENDOH DHEICB T D EMSEIER R LT 5720
DFEE
[EX b EGEE ] 2230,

(4) ESMIIBIT DM 2 1FH®

PE, A=A FZ VT T AV BEINIIERZAKET VA U EHEHE DL D,
HETZ S BR DR R E A E X T, AR A R 2 BREEEAL U, BARBHEAE (2 ¢ R
=) EBKT D EREIRTE D,
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F HHE Z L OAEMSARIER B ORI
B E T2 AAMA RFIEHITONENTIT D RBHOREL & & bITFEL, BIEbIRKE
ZEME LTRSS BEE SN TN D,

1 AR BEAM
(1) BEE= T 2 REME D & % B A BIE Y % O E

=aF 7 I A REEREEG T (HVASD . =aF T 0T 2 ) B RS ES T
(HvNAAT-A) . 77 =2 U ih—RA U VBB EERE S 1 (APRT) % BN U T- AL % A R I3,
NSRBI W SIND 2-T A XV AXRXBOBELIEMSE, SRINEZEDLZ &%
HEE L TIEH SN b D TH D, 2-T 4 F L AXRBITIEHIEZ A RIZTBWTH, b
HERDORENC WM ESNDIMETH D, AFRBRICBWTHWDSAKRET VE U 1D
—OTh 5 BEbAHEIT pH 2N @726, DKL 8k L 72> TR L, W EB L
WIS WHETH 5, A2 A RITBWTIE, ARG OB LZERRZHKMTH D
L2 LTHAETD, RZFMTTIE 22-TAF VA RBOSWENENT 5 Z &I
Ko TERDOWINRENEE V. FEHIZA XLV VABENBELS R ENTHEIND, =D
TeWICER, Y UL EORSWINGHE X, T 2 O AT HFHE S35 ATREMEN
HbH, W-T, AKRET NV HECTEFTIELGEITIE, 2 A 2L LELIZAE
BTAHZ LR, ZHTAMBRE A 2O ETHRE TH S, BDR+HDITHEET D
BAR7 LaHwRBcik, 8oL, 3EA, X En, EHov A4 XM NICAEBTHZROIE,
X, LOFOFBEEIZOWCIIAREL: 4 R EFELZ A R E DI KREREZERITA OGN
enol, Flo, SRRBEBVHDITHET HERHTIE, A XTI RBIEO P UWITIT E A
FEIEINANWZ & F- LT AvIDS3 7 1B — B —INBRR Z Stk D Tl s 7R B
FHEES R ZTZEG, pH MES R+ H HHE O HAD HHERE CITEA L
BIR ORI Z 5720, o T, BN+H0ICa S 5D H AR O HHEIZBIT 3%
B CITMHL 2 A RITFEMEIR 2 A RT3 UL TELMRIT R = e B 2 bnd, £72, oy
ABNREMICKT LT, FEMB L A XL EOEMEITFR B2 65,

T, A A RTEEGFICNA T, ~—h —@&fa 1 & LT 2 MEOHA e i
M n T & 1 FEORBEMRELF2H L TW5, FUEMEREEEFIIERE A7
A, AT A AT HMEEA G L, BEHEREE TIE- I v rsn=F—F
PIBTH, LL7eNG, 22 CHESNTH/EWEmIESE N BRRE T COBETEI
BWTENIZERT 2 & 135 2 8,

FRLAEME 2. AR A R EEFEEABRRICE S THERA LSEc, 55— FEAE A%
DT & BREEIIHICIRE L, M2 A 2 NFEINBA~EXETICRDbH SN D Z & 251k
THRVICEWNTCIE, BAEMY EBAT 5 2 L3, BEICBIT D EMMEIZIBWTRE
T B BRI TR E S 7R,

(2) FEOEALHNE O

(3) WEOELT I OFHM

(4) EMBERMERZENET D B2 O B Dk
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AR 2 A % T RERICAE > TEE S L2 B8 1, eIl 2EALMEIC oW
TRELZTHDWAEMEMBFEE SN o7 T e MBI ENE T D BEIT
e EHIET 5,

2 HBEWEOEAM

(1) S8BT 5 AREMED & 2 B A EhE Y % O B E

KA Z A KT, BAINTT T = UV AR—R ) UEgRERESE (APRD IC LY =aF 7 F
SUBREEDAFANF AT T )b T F= DRINAEFY ., £, BALF=2
FTFIVERBELZENAS) & =aF T I 07 2 ERBESZENAADICL>T=aF T
UL 2-T AR VAXRBOARENENT A0 EELZLND, =aF T I UIEARK
A XPEWIENTEAT D LD THD, T/0 U HEICBW T, Ak A4 208k £<
D 2T XV AXRREDWT DHIENTREINDIN, A REGOFTFLFRCNTED
AR E A FRHEMIL 2T AR AR B ELSWT DT ENMLNTE Y AEMEITE®
HEINTWRY, A XEHEHOFTH, 4 1L 2-FT 4 XV LAXF R BOGWENIET 2D
72K ZDOMWHBHIEZNT L > TERRZITHRNA A L XN Wd 5 BEFAEEICE THEINLT-
ELTHAEMZ L EIFE I,

F72. AEWEOEAMITRDRERICHOW T, MR OM) X AL LR, FEEpi 15T
DI BRI B W T ORI 5 2 5588120, A Z A 1 & IEfHZ A R D
T KX 2RI SN Do T, FREHE T RO TSR OFE T, SRR &R O
FREIZZERITFE D DR -T2, MEBEOEIZITA BRI PBIE I NN, KPS
BRI L Y, BREERSELIT O G2 FEDORBEZISZNICIRE L TITY B O
ThO ., EMEFEICEEL 52500 L 13BN,

AFXF IR L OEDEAHCROBELITT X TOA FRHEMICE B0, AEMIZ
WESNTWARNWZ L, BEEZSHI 7 =V ATHENTWAZ & F7-. HBEHILIEIZES
EHCHRBKHZEY Z LD, BHESOAEYSRIEICEEND D L 1IXE B2,

A2 A 2 E, BASHIEEBE~— b —¢& LTnA T u~A v oitth@is . v~
A UTHEBIE T, B a=F—FBa 28I L, TNENDOREEY VNI EEE
PET DM, REERIIMEY) ., B MEEMROREERROBR~——L L THEH I
TEY ., EMBEICEE L 52 58EWE TH D &V ) B ILR 0,

FREESE 2. A A R EEREERARICE S TEA LEGAIC. BAEWEOE
APRICB W TREE 5 1T 5 AlREMED & 2 B AE B & 13 E SN o T,

(2) FEOBLHNEOFHI

(3) ZEDELLT S OFHM

(4) EMBERMIERENET D B2 N O B O

AR R A %2 B FE R > T LG a8l BB E2Z T 5 Retod s
WA EDRFE SR T 2 & D MBIV B E L D2 hidavn &k
ERAR

19



3 AHEME

(1) 2% 5.5 5 A[ReMED & 5 B A B & O R e

PAEFEA R CTHD 0. nivara, 0. rufipogon s DREMNIIREGFEA % (0. sativa L.) DT
BEAMY TH Y | [EHAND A R IRESHIUTL O B AERIZ I DTSRI R & ST A 2 b
DHHILTWD, LML, ZIHOMEBRETRPEICHA L TWVD &V MBI R0,
(F55 M OMEERE L I3RS I > THEE A RBET A E 05, MR A RIZIIfE L~ O
JFEREH 5 EZEZOINTODN, WD EOHERE A KT EFA X & ORMEICHKT DD TIE
I IEFA R E D LORMIZHKT D B2 6ND, ZOEFBMD EICEFELOZED
WEHZR LN TWND Z L0, ZHIAT 2 OILHEFRERFCTH O B IZIEEA L
TENZLNIZNT L BE T, HEEA RTBDBEOEM SO ER & L TE
DB Z MR T RXE LD LTV 2T, BEEZZIT D AIEEMED & 2 i Amky &
LTHRHESNDHDOTIEZRW,

LEDZ Lt ZZHEMICBE U TR L ST D AlREME D & 5 B AR IR € S V2o
726

(2) EOBARKNE ORI

(3) HEOELT I OFHM

(4) EWMEEMERBENET D BZ N O B0

AR 2 A % R R > THEAS LG A1, AR5 AREOH 5
B AR S DRFE S0 T2 2 &b MM OW T DAY SRR EN AT 55
AT E W 5,

4  ZDih

FROMICAEM SRR B OFM 21T 5 2 P EE E B R bR DM A X OMWEITR
WEBEZBND,

20



0= MR ORE IR

1 BEMICH T S8

BAINT=aTF T I UARBERELE . =T 707 2 ERBRRER T,

T = VIR —RA ) VBRI RIB LI L o T A A RIE. AIKE TV E Y 1
IZBWTIL2-FT AV AXRBOSWENHIN L AT DNEMICR D Z ERTRENS,
LU, DB FICFETHBR Y +TORBFICE TR, A X A % L IEHI 2 1 X
DORNZHF AT T HEALNE :%@%525’“@%&i%%%&#otoﬁof A A
ZA T TR IRRRICHE > TS LI=35E1, BAICB I 2 EBAEICER T 54
MR ENAET DB E T E ol L7,

2 HBEWHEEANME

A Z A RITEA SN =aF T F I VAR —aF 77 I 07 3 i,
TT= U AR—RA Y VBRIEBBRIIETOA XFHEMRA L TEBY, AERb0LITEX
ALV, 7o, BABMG L > TR Z A KT, WODIREIA~E 2-T A F T AF
FEEOSWEDEEIMN TR EN DN 2 - T4 AXRBEEG DT LFRBEITEL L DA
FRED D WS 2WETH Y, AEEITHRE S TOHRN,

KA 2 A X DEEVEWE DOPEAMEIAR DRERIC OV T, EWIEROB) & IALRER, Fb%
Bt 38 C D FRIE TR 0 R BR & PSR M OSERASHSRIE=R TR v MiRBR A FhE L 7= 55 R,
OFEWNZ G- 2 5 EBIZB W TR X A R OA X EBA D & ) IR nns k
DHER ST, IO HEMAMIZHOWTIL, MEEOBD R R SN0, KEE
B S 21T O BT FFEOREEEENICRBE L TITHY O TH Y . HEWE @Fi
PRI IR 9 2 EM AR BN A9 B B2 Ud 2w &I L 7=,

3 ARHEME
BEEDETHRHEF EOFTH DA 3 & RMERTRE /2 iTix B AR IL, BAENCIZFE L2
U,

EREAENE X AR - T B EENEOSIT 2 R ESICIRE L, M

Wz A AN~ BEXETICEBLHEIND Z E2BHIET ARV IS8V TIE, AMEEE
PR ET BB ZF TR0 &I 5,

21



SIASCER D 2 b

1)

Ol =~ W DN
T — O —

9)

10)

11)

12)

13)

14)

15)

16)

17)

Consensus document on the biology of Oryza sativa (rice), Series on Harmonization
of Regulatory Oversight in Biotechnology No. 14, OECD, pp51 (1999).

REEA. BREFBRTIEEY 25 2 5 WO FRE . 35, 86-94 (2000).

EfG N, A XOEW, KRHZEIE, pp214 (1988).

VIS T - VTR, A RO®IRIC K DFEFONZE, BVFEZE, 25, 14-19 (1981).
ARFHE - B E—. BFEICHT 2 =0bFB8 GF—@) LEKSE/EHROE
A, AARTHEIDEAHMEES, 14, 238-247 (1940).

BFikEA., A BT D E AT & M A X EREA~OFH, BT iREOER
25 %, 98-107 (1984).

B)INE#., A 204K, BILARNSUE#HS (1975).

PRI - A - BB B, A R (Oryza sativa) DT L /Xy —, =7 F 2 hAR v
7 AEIZR DT L a R — R OR RO H DA X OME-, HEEAFTE, 375 1),
158-159 (1992).

P EE « AR - ArprEi - BEERE. 7 L e Sy —IEEOE WA ROBER, -7
T2 bRy 7 ZIEIMT DA R ORBE OGS & SRR ZE O MEE R - MEFATSE, 40 ()
5 1), 206-207 (1995).

Ebana K, Yan W, Dilday RH, Namai H, Okuno K (2001) Variation in the allelopathic
effect of rice with water soluble extracts. Agron J 93: 12-16.

Takahashi M, Nakanishi H, Kawasaki S, Nishizawa NK, Mori S (2001) Enhanced
tolerance of rice to low iron availability in alkaline soils using barley
nicotianamine aminotransferase genes. Nature Biotechnol 19: 466—469.

Itai R, Suzuki K, Yamaguchi H, Nakanishi H, Nishizawa NK, Yoshimura E, Mori S
(2000) Induced activity of adenine phosphoribosyltransferase (APRT) 1in
iron—deficient barley roots: a possible role for phytosiderophore production.
J Exp Bot 51: 1179-1188.

Nakanishi H, Yamaguchi H, Sasakuma T, Nishizawa NK, Mori S (2000) Two dioxygenase,
Ids3 and [ds2 from Hordeum vulgare are involved in the biosynthesis of mugineic
acid family phytosiderophores. Plant Mol Biol 44: 199-207.

Kobayashi T, Nakanishi H, Takahashi M, Kawasaki S, Nishizawa NK, Mori S (2001)
In vivo evidence that /ds3 from Hordeum vulgare encodes a dioxygenase that
converts 2’-deoxymugineic acid to mugineic acid in transgenic rice. Planta 212:
864-871.

Higuchi K, Suzuki K, Nakanishi H, Yamaguchi H, Nishizawa NK, Mori S (1999) Cloning
of nicotianamine synthase genes, novel genes involved in the biosynthesis of
phytosiderophores. Plant Physiol 119(2): 471-479.

Takahashi M, Yamaguchi H, Nakanishi H, Shioiri T, Nishizawa NK, Mori S (1999)
Cloning two genes for nicotianamine aminotransferase, a critical enzyme in iron
acquisition (Strategy II) in graminaceous plants. Plant Physiol 121: 947-956.
RS« TAECT - SHEER KRS - R EE. A 2O T L u X —ORER & IME/EH
DOFRVY TREARAK ] O, MEFAFZE, 46 (3ll5) . 120-121 (2001).

22



V1 641 0H1H

K4 ENRFEN ALK
wk E AR &R

ErT BEWRMIETmEERAETH1I-1

L B O KR & B GE L T D8RR ZIEA % (HvNAST, HvNAAT-A, APRT, Oryza
sativa L.) (I3pNasNaatAprt) (LLF. f#az A R E WD) OF—FEFEHEIZBW T, AW
SRR ENET HBENNH D ERO NG A EE DR IET 5729,
IFoOHEEZEDZ LT D,

1 RSB T 2 REHE 2T 5 720 ORI L OEEE
A4« BT I8 LS i > & FEBR

2 A A ORI ORIE D Tk
(1) FEAIZOWTIEFHRERE L, MAENAFTTER2NWEIIZTHE LI, 2D
T2 H L CRieRd 2,
(2) EHIT, EMSHEMEEENET I BENR D 5 ERBO LA, Bohk-
THmAEE L, L7 5,

3 HHEMASELZ L TCVWIHICRAEEZETILENRDH D Z L LORAHEBONE %
JEENT B 7= D ik
B HIZMEEEES CTREBRICHESRE L WD ERB I OREHIS O H 2 BIRMHIZHER, J&8m
WET D, iz, L EIMT 5720, A—bX—VETBMLE BT 5,

4 AR A S 2 AL L SUIIEED IR E 2 8> T2 OIS Z ik . 5729

D EARHY 70 H [ DINE

(1) FEBZ A RO AT — F 7 L—7IC XY NELT D,

(2)  FREEITS THIE STV DA X A RITBEEE S ~O# & A b L < ITHEA]
ALEIZ X > THERICAE(LT D,

(3) HEFETZRFTHDNEN D D & ZJITIFEHARIICAIL, YEBEHRO LT W E
B TR A X TH D T & 2 RRD b, B HHE X A LUSNO AW E & B
MR LTHRE L, RE SO RS T W REATICRIE /R A R 2 RE LTV D
BORTZAT I,

5 EMIKPERR K OBREE K R~ D& A

EMERRNERCBDET DR TN H 5 ERBO ONTHEIE, BN, BHMOKPER EE
LA PR K OB B A WA ARG $ 5 & &b, BREEXHIE D720 Ofiag A - A
FERPIC I 1T 2 MR AT d K OIS 7 0 &2 s T 5,

23



G

sl
Exawy =gl
i | i Hanayama
5% Slope af Orikoba ?EL].I#
Onikobe Spa ity )
s Bl L A B Exgrimamsl Farm, Kitayamn Area
s i
: [T Ee T S, R 3 H
EEE o " g— JEiHbE
== i
\ A"
. b
N k.
Naruko |
Iﬁ?ﬁﬂ = Y
BEH 4 Maén Building = b5l
4 ""n-?-I Hawatabi Spa Sta
Shy Valloy AP
MARLKD ®, " = Sl
A5 —1B # A, s iy i
S e . ; e
A
AT

it RN EEI s

X Kawatabi Spe
EFfaeh—18

EIHEE;_-:/

L7148
Ski Slope of Venono

by
Miyazaki Il

e
— A

= 1

[l

>

.
Exparirmoental Farm, Mukafysma foea

RIS EX T Hh

24



@ An

- ]I

HHI R HEME SR D
PRt (315

M2 RIEXRFZFXRZFREFHAEHMBEREOHEME (—H)

25



------ PP

N\

D—
I 3

#
550m

ink — — —a

rae
-
I+

P m = — oy

O 0
-
@
o
3
e oty e —

e L

*E2 i
- m

=

[ FERAEHR
HZRm

v

M3 #iZIEYREZSOMBREEFAERASAEZEOREME

26



