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ek, BIEHUEDICW DD DHEELA ROFBEN R LIND N, TG A R DA A
Th V., B L OZHEN DHEEEDIEENBINT-b D EZE X bD,

(2) f# RS & LR
A EWNROEINCI T D 5 — T 2o

Oryza sativalIfeocai 1l B 5 TN 1 FEOMIZHEE LI EE 2 b, 5
DOEPITA > R, FERHL, 7 vV h - EEnd s, HRIZEBIT D4 ROFEL T
JEAT 300 AELUEGRERFR P E CIIEH A AR —H 0 L /AL FICE TR -T2 & S
TWBY  BERLEERMEME L TEE TR #HE SN T 5,

0 7 AERERHUE, FRET VA, Bl SERE K OVHE

A RIT. IEEICIRFFHE R TR S TS, ke v T EREEEDO T A—L
WEE bk 53 BE) D, FEIET VBT (FEkE 40 ) 12~ T, Fim, Rko—
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TIOTO—EET 7V H, TT T AV I TIHEEE SIS TWs, 7VT70
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A R, R, X NI E, IBE, SR TN EGLREYE UL HE S, it
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THREHERST Z N TE DY, BAETITEFEEALT 5 Z Lid2un,

@ HHEME, MIEMEORRE, BFE A0 B, T AR & ORMEER YT R 7

VAEETLWE EATHHAIEEORE

A FOHEETEE T, BAR A XOMIERIT 0.6—3. 9% EETHDHY , HFER
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W EAUE, A R HAREOHER & S A4 2 RMOTEEITIZIEFELL, Ux
THROEDIEZ N6 LD bRV EEEZH L TR, L ChBEROFEEHEL Y L1E
KAEIZHRNSDONRZNE SN TWD, £z, BOETHIERE STV 5 RO TEE
X, BRI EAHE SR TV DY

B, TR Ry 7 AETT Lba Xy —iEEORWE SNSRI E, RERT
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FHAZ 24T > TOIRWHA O 2 IR 2 A % L 9) ORI W bz it G o

RER R O SR DHRIIR LITR LT LB TH D,
BRI OTERE

O BWE 7. BEFHESEE, REls 7 Bk~ — 0 —Z ook 5 2R o

FER SR & T h DORkRE
A Z A R DRI AW D2 B EERR O EFR OFEREIT R 11T LT,

#£1 MHBZITHWML IR OSHERESR, Bk L OBRE

MAER | B | x| OO e OV

TT =R R RIS IR SE (APRT) 8L & v b

HvIDS3 7| 13p 2.2 kb | AB024007 LAFXREBAEBRD 2-F 4% 2 LAX RN

0E— A D LXMW G AT DR AR IDS3 D

. 7a e — A — I, FEBUTERR Z DR R
T, FEFITHEY, Fo, A RITEAIN
T2HA THLERRZ DM THRWFEE 25| &
E :‘a——IS, 14)O

APRT ==— | APRT [0.9 kb | AB012046 | fit 5 L7 EIZIA A L6 0 H L7

N fE ik TT=VUR—RY VBB S 2 —
N8R, A4 L TIIB R Z T
RC L X RERA A A D 72 O IR I3
BN EHS 22, AXXBEAKOITITD
DAT v T THHSTT )NV RAFF=
b maF T I U DESRRICES T
MTL D7 T7T=v%EULL, AMPEZAERKT
o

nos #& Ik | NT 0.3 kb | AF485783 Agrobacterium tumefaciens M J /N1 &

I FREER B AR T O 3 FERHFREI T, 55 ¥ —

IR —Z—KON mRNA ORI 7F =k
TFNEE T,

A T EA ST I

CaMV35S | 35P 0.8 kb | U28417 BV 77T —FWA 7 AL A (CaMV) H

7o E— o 35S 7w — & —fHEk, fEY) O

K WbV EEMICHEE 2B SE
o

HPT i&fz | HPT 1.1 kb | K01193 KIGE K-12 BREHKE TS T r~A Uk

+ ARNT VAT =T — B HAEET S,
ZARDER~—H—L L TH<,

nos #& Ik | NT 0.3 kb | AF485783 Agrobacterium tumefaciens M J /N &

/A% PR T O 3IERNEREIR T, #5854 —

S —F =K nRNA DR Y 75 =)k
TN EETe,

B-Inrun=F—PERaFEAVEL Y b

CaMV35S

7' E—

35P

0.8 kb

U28417

B T7ITT—FY A7 7 A )L A (CalV) HH
o 35S 7T — & —fEk, A O Rk
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X — Wb D EENICHEE 2R SE
A

B -2 JL|GUS 1.8 kb | AF485783 | KIGHH KD uidd BlnfD=a— K35 -

VA== TN a=g—8lX, S ra e

— P DT 7Y artOEIRTHDL B-T IV

7 0= RE KT R TH D, Fikb
FHIMEICIL, -7 rE-4-/nn-3-
A RIN-B-TNra=RE/ELL
THV, ZOREN GUS 1T L v kSRS
NHEOEZETHZEnD, Mz A 320w
HWER~—I—L LTHEHENS,

CAT-1 A |1 190 bp | D21161 Ricinus communis B35 % 7 —EB@E+D

v hmy A b, TZanNTT Vg LED
FEAM TORBEMZ 5,

nos #& 1k | NT 0.3 kb | AF485783 Agrobacterium tumefaciens M J /N &

> TF REESR B AL 1O 3 FEFHARAEIR C, #8154 —

S —HF =K nRNA DR Y 75 =)k
TNV EETe,

AT <AV UMRPERSLT & >k

nos 7 & | NP 0.3 kb | AF485783 Agrobacterium tumefaciens @ J /31 &

T4 — ISR R D7 1 —H — T, FHELH
25 FRBUINEY) O SRRCHT- 0 [EE
HTH 5,

NPTIT & | NPTII | 0.8 kb | AF485783 | UMD kT AR Y 2 Tnb 7 B4y HES

=¥ NEBLEF T, AA~YA VU ARAKRFT
A7 x27—¥ 1l #a—KT5, hr~A
UMM AT L KX A R DR~ —
T—& LT<,

nos #& Ik | NT 0.3 kb | AF485783 Agrobacterium tumefaciens M J /N &

D% FREER B R T 3 FERHFREN T, 554 —

S —H =K nRNA ORI 75 =k
TN EETe,

@ HMEE A OEK~— 7 —ORBUC XV EH I N2 EAEOKEN NYFZEH
ENXTLAAF— (BiWE LTOT LAX—ERS) 2T DHZERHALNER
STWHEHELHRAEEZAETA2L8I1IE0E
FHEZ A R THTICER SN D X N EOMRIMEMRRIC L DT LLX —MEo A

BEMEDO¥| ML, TReport of a Joint FAO/WHO Expert Consultation on Allergenicity

of Foods Derived from Biotechnology, 22-25 January 2001] (Zff~>7-, 1) BEHN

DT LIVFX—EZREo& NI EE NI ERIRIZE S TOEWHEEIMENH 5 0>
E9, 2) EkeT 5 80 7 I VA D H B 28 {E (35%) LA EBERI O T L — 1 &
YNBERUT X BEREA TN E S, 3) #kiT 5 67 I BEESBEAO

TV —ME NI ERNICEENDNE D D3 RIZOVWTHRREZI T2, W

NIRRT TH o 72 b DIZ DN T DB FHEIMERBOFRER OB HITT L F

— A RTRREMEN S D & L, MR L, SDAP (Structural Database of
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Allergenic Proteins, The University of Texas Medical Branch,
http://fermi. utmb. edu/SDAP/) T{T > 7~
a. AFLXTTF=2UR—RY UEEEEBEES (APRT)

A XRHER) ORI S OERRIITIE, AFRBENEERFEE ZH-> TV D, AF
FBIEIIATF A= IS ST T ) VN AF A= R TERRENDN, S-TF
SNAF A= 3B F NS =aF T F I IS FRERENDEBECATFLFFT T
IV UIMB T END, TOAFAFATT )N bT T = ERIL,
MWP(T T ) vr—U R 2R TD2ONT T =0 KR—RA U VERIRERESR (APRT)
THD, AP XX 51T ADP, ATP L 72> THEKHNTOZ R L —E LTHHAINS,
AFF=r NG SSTF )N AFF = DAESRIZE ATP BDULETH DL, /2. A
FNTFTT )M T T =PI TNEATLNT AV R—R I AT A= %A
INMZE S THRAT A=~ BRI 5, APRT X (B, FEY, 184w 7e &) 9
NTCOEWAFET D, T VAT —EOFEICET 55T,

ATP NHs*

CH: - F'Cﬂr[‘lz' lIIE'COQ'
. CHig ~ Ade COOH  COOM  COOH
CBA-S-CII.:-CH:-&II-OOO‘ w g é« an\/l\m,
R-CO-COOr,
SAM ([oHom NA
gl synthetase| SAM
CO0:z IE]] CHs - g~ CHr CH2- COCOO" gm Ade

N o] Yang Cycle NAAT

OH OH

oH
CH-S -CH2 -CH:-00-00 - CoCHO* %
Cl- PRPP ATP
Ade LI |

cns-s-alsm-co-?:cn-um o .mr <|><ﬁ\/l\4u/\/g)

methionine

\ CHs- /(ATP keto-form
CH;-5 CHs -CH:-CO €0 -CH1-OPO:H- glh ADP

OPO:H-

5O oH OH OH
CHs-5-CHACH-CH-CO*CHa 0POM"
OR
g T
Y
COOM  CcoOH  COOM IDS2 COOH COOH COOH
HO Y ék/\/l‘uuw rm— éql\/me\/km
epiHDMA MA

1 L3 R IRIA O A G GRS

b. HPT i&f5 1

HPT G IS Ko CHEH S NN 7 a~ A VU RAR R TV AT =7 —BiE A
ra<A o) UL, REHILERELZ L1280 N T a~A 2 Uit E )
545, ZOWREZFIH L THPT Bz i3k~ —F —&= 7 & LTIV 5,
T UK —PEOFEIZE T TR,
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c. B-INru=X—YErf

B-7 7 ma=%—FXX-GLUC (5-bromo—4-chloro—3-indolyl- 3 -D- glucuronide)
ENKRDIREL, HEICHEEIEH,

BEFOT LILX—PEH N7 8 & OFMFEIMER SR TIX., B (dedes aegyptii)
?M’Allergen Aed a 2’ (Accession No. AAA29348) ¥ L /X JEDEET 5 6 7 I J B
FIKQSYFH' & —E D E N o 7208, OB EEEIC B W CHEEIZRED STV
2N, IRB. OO Z R EITHEOIWOMERIRICEEFNTEY, B FERILIZ L
T2k POIMEFIZHW S, TVAX—KGbEERITEEZBIX6NATWS, B-7L
s = —PEGFIE TOEEERHAL TCLUR—Z —&a+ & LTl < FIH
ENTWVADR, THETICT LI —HICEET A& 3720,

d. NPTII &f=+

NPTII BIGFIEAR A~ A VU RAR N T AT 2T —R 1 2EHT L ) ~A v
ViR 5T 5, T LT —OFIZET WM TR0,
©® HBEOFE SRR EZZILIEIHEIZEDONE

A RELXRBEO O D 2-T X AXREBEOLEREN L HT 503, SR ZK
THHHEIT V7L ZOTOA REIERZITTH W, T4 LT ARKE T V) L1
TOEHRZIZH L, REOLAFRBEH (-7 4F V LAX REE, LXRE, 3-=te K
nX-2-FTAFVLAXREE, 3B FRF VALK, -k R % AX 1)
AR~ E T 5 2 & T BWBRRZIMEE &0, APRT Bis T DEWIC X 5 AGH
FROEAIE, A2 A MEHOBMTH S, —RIHEY O BAFR2AEBO-OI1I2E 1
BRI IR 0. LuM 226 10 uM ORETHIET HHLERH Y . ZOHELL IR S
EREMNIERRZ L2 0  BRZICHIET DB FERBSIEDL B2 LND, BAL
AT LFXDVR—RY VBRI T (APRD X HvIDS3 7 aE—X —|Z K-> T
PRRZ KM T CHRSEETHLEEZONDD T, BRRZ KM T TR TO LA REBRAES
FBICHIH ST S-TF 7 VNV AFF =0 O LXF R ERR AN 20 2845 DH
IREREL, ATF= VA 7 NVEERICL, IWETHHIAT A =02 L0IGET 5
K2R LeEZIOND, DD, ATA=0ND SSTT /) VNANATF A=, =
AFTFIVELTC2-TAX VAT RBEAORBN LY K& 72D L0 EI D2~
TAX AR EAEGK L, BEABETDE R DETHEIND, ZORER.
L0 OBERRE L, WINTES X250 T, AKRETNVE Y HHETOERK
ZITtEE b O EEZ NS,

(2) _R7Z—|ZFT 515H
A4 ZAHBLUH kK
pBIGRZ1 (JI[IFF & BRAIN = = — R 60 5, ppl0-13, 1997), REFELEWEIEHICHTIIIEE
THEE LV SEL W W, MCS(= LT 7 ba—= o ZHEIR) ORIREESE Mot T VA
MZAFLAXOT T =2 VR—RA ) VRIEEBERELE TRy FEFA LR,
o ek
DO T X — OISR O SRS
pBIGRZ1 (JI[I & BRAIN = = —Z 60 &, ppl0-13. 1997). 23, 071bp.
FERITTHR O E i ] DX 7 #—pBI121, ZHUC A Za~A 3 UitthEs 1
(HPT), A > b AD B-F Vo v =4 —EEE 1 (16US) ., Ri HEHRBHAAS, RK2 1 HLAH
MM AEEANL CTERENTEbD, hF~A v, A Ta~d v U itthEn T 28T,
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FEBRAY R & 72 DNA W7 Fr (100kb 232 5 X 9726 D) THEEMIZEATE 5,

NP{NPTII|NT MCS35P [iGUS [NTHNT|HPT | 35P
RB HindllI, Spel, Notl (multicloning site) LB

Riori 1 RK2ori
X2 pBIGRZ1 DX

© FFEOHREE AT D IR

PBIGRZ1 D BAE AT IZINEE D E BB AEFEIR T D Ri ori. 727 a7 5 7 A
DOERUBIAATEIR CTH D RK2 ori BNEEN 5,
@ T X —DJEGNE DA

JRYEME T B AL TR,

3) S TR 2 R DR s
14 BENICBA S NIZERRERORRK
ARy X —pBIGRZ1 (K 2) D MCS (=) F 7 a—= ZHEK) D Not1 ¥ A NIA A LFE
DT T = VA=A VBEBHRREE TR Y R 3. 4kb ZEHA LB O,
Not 1 Not 1 Sac 1

——[F—BP NPTII NTl-Bp APRT | NT H35P|icuUS [NTHNT|HPT 35P—{}—

LB
RB
NP
NP
NT
13

AP
35

RB LB

3 I3pAPRT H/3A F U —X7 & — (pI3pAPRT)
L7 bR —
FA hAR—5—
nos 7' E—# — (0. 3kb)
TII XA A TV UKRAKRIT VAT =T —FEIEF (0. 8kb)
nos #& 1k 7 1(0. 3kb)
p FA LXK 2-FT A X T A X RBIKEBBLEE R BE T (WvIDS3) 7' a & — X — iR
(2. 2kb)
RT  AALXTT=0 UV R—R U RS BEE &R T (0. 9kb)
p CaMV35S 7" 12 &— & — (0. 8kb)

iGUS Ricinus communis 1% 7 —XB8IatH 1 ha s ANV GUS E{x 1 (2. 0kb)

HP

T A T awA T U ER s T (1. 1kb)

7 fEENICBA SR OB A FE
VA=Y VA Al Ry NN SR Gy
N SEAG TH Z AE)EE D B R O RE
OB A ST IR OB 0 )71k
pI3pAPRT Z3E A L7277 a7 7 U 7 A (C58 #R) & A = (Mufl : H DY) FE1- 1 A
W S, N T a~vA GRS CEB B A S VT MilE 2 8k LT,
QBB OBNTTIENT 7axy 7 ) g MEOEEIET 7axy 7 1) U AOEKOFERLT
P
PASHRIREE CTHebs LML 2 A R B X OFEHL X A R OFET- 2 i L, 2B KICHR
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WiE, X ICHAWET T AI REEo7 7ua "y T ) TLADOREBTETE S (N, 2
A AFvAT V77 B UOEA)BEHICEMA LT, 77 u s T
U LD ERE LR, 7270270 7 AOEREMEITZERD bkhotz,
OB BN ST /a N 5 | %Aéﬂt#&@@%%@fﬁh EA R LT R,
%%&%ﬁ% T U 72 RHEE DD W AR R BTN I L B 7 2 RS 5 72
WAV BT 25 £ TO B RO K OSSR e ts
Kﬁ% (b D HHA 2 A 2R IE. BRI B W TER L 725kl (T0) %2 PSR
ICBAE L CHIC L V21572 (T, ZTOf 12 AW CHEREZEIZB W T
EF 57NV H ) LEEO—oTh L HibA LE TSR ZIMMEOEBTRELZ L, I HIZ
B L V257 (12), FOFTEBORNST-F A 28k L, BEICHH
FCRICL Bfba HETRE L CHMBIC L V421572 (T3), B DFEEZ Y
UNA TV HEA LB =2 a TR L, B TORBY — % ) —F T Tl
oo T3FEFZHNTT 70Xy 7 U o ARG ER~T, 2 T3 12 HWT,
FEIER . RIRME, FEE % O3 o sh R, m@24*®ﬁ%%géﬁ@
A TEH OFAEHREEE, ML A R LI X A R & ORZHESE . TEAEMIEIC
2 DWEBEOH M, FYEROHEEARI KD BRE~DR @@ﬁﬁ%ﬁmto%%iﬁ
ToORERIT T3 2 HWTIT 9,

0 — (A — TI —(Ei)— 12 —(Ei)— T3
R4 A KR OF

K2 AMBERMEZETANI L EME A IR 5 I T - 72 ilER

o it I3pAPRT1 L

AR rMOBEREEREE i =5
BT O ERRE () OO0 | O -
(PCR) ol ol o PHERIEE
B TOHRZORTOFRBKE | O | O | O PASH-RIR =
VA=V Al Ry NOY; Y in O PHEHRIR =
TERERS L OV e it O | FEPASHRIESE

B OFMER L ONERE O | FEMABRIESE
Bt 3 ook Z i ik BR O | O PASHRIR =
LA e = QMDY 5= By B2 8 O | FEPASHRIE=
TRy DI B B O | FEPASHRIE=
FERRHL 2 A R & DAZHER O | FEPASHRIE=
EBFHIHINC ﬁéﬁmm O PASHRIR =
Fli- DRI O PASHRIR =
i%ﬁ#&i%*a (52 B O | FEPASRIESE
FEDTEAR D) X IAINT L D 28 O | FEPASRIESE

(4) FRENICEA LR DOIFEIREE R OV Y3 Z L D I E R BLO 22 E Mk
A4 BASNT-EROERYIBFEET DT
Tr7anNg Ty AERAWEBR TR TE AW T T AI FOMENLBAS
NI OB D EIET D8I el ETh b, 72, LB L RB ETHREAIN
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meEZXOND, BABLRTOERIL, AT a~A v U A&PiE, PCRIE, A T~
A v e —T AW ) Iy Voo T Y XA B — 3 LRI
LR LT,

7 BAINTEBROERY) O 2 ©—H ) O A S - OGO 85Iz B80T

DARTEE DL ENE

PASH RIS CHEE LA 4 ) LDNA 2RI L A S v 7 P oy T U &
AP =g &iTo-, BALEEEFD 10kb YA EE REWT LD, APRT &1 %
Tu—7 L LG AIIT B a BN b bR g T a~ A v R biEE
Bt HPT) &7 a—7 & Uiz, B T CIIEERZR 2 RO N RO S v, /i x
AFXRTIE2a—RNHAINTWD LB Lz, TI-T3 #ARC, EA LA A LXFDOT
F =R — RV VRSB (APRT) 2SR BEAOIZHENE X 4D PCR i 21T -7
FEF. T RTOMRTOMEN R 7, FEEEEZ A R TITHERITI R 6o T,
N PERIZEE A E—FE L TV AGEIE. TR OB L TW 20BN T 5 5

DA
2at—Ths, L TWDD, BEN TV D0 OMEZIIIT > TV,
= (6) OAIZENTEMEINTRINDFHEICHOWNT, BRSEMED T TOEMAKR L

HARRE] CTORBLO L EM:

HARJE T CHIMI 14 KRIC 72 D X 9 ITHiE L2 PASRIRE T, T1-T3 &A% ACH
BIZL VSR ZEMTHE L RO ORNAZHH L CEALEAS A LAXDT T = UK
— A UIRERB IR LA (APRT) D cDNA 7 e —7 L LC /) —V U firad Uiz, 3%
TOWMR TR Z DR TOBBFRENVBIE SN, £, AIKET VA Y THBEO—>
Th 5 E b T8 E2 AW TERR ZMHERER 217 > 7o 3 2 A R IFFEFH X A R LD
HIRWVERR ZMMEZ R LTz, BABBLR DI B, BE~—T—D A T a~vA v 4k
MBS I L D|PIMEII I NV A2 1T Te | BEFMTITBWTHRO bz, Mz A
FOFRINIAFEZRHA L WD, I~ A vl PitEEin v, B-Z v r/n=4—
BTEBETIZOWTORBLOZENMEIZE L CTIIME L Tuniun,

R A INADBILE DM ORKE ZRRH L TBA SN ERA A A mEIND

BENDO S H5E1%. YloEE0f L OFRE

BN LI OFEY IR Y R ETH Y BN LTEEBRITA RN OYRAIRICTE
FELTCTEFOA XBEET ERRITBESND T LD U 4 VAEOREGC L0 BpAE
WG TEE S D RIUIT R,

(5) BAs TR X AEWE O K OB O 515 DN Z L 5 O R M OMF #EME
BABLEFOI L, #E~——O HPT B fldng Ja~vA v U \HEE 525,
ZOEPHEII ANV AT T, BBV THLIRO LN D, M ER DR
HERFIZIIARE 2RI LT 5,
VAL A LT D APRT (R R SBANZEE T 5774 ~—t vy FEZHW
TPCRIEIZ KV APRTER TR AT M ORBIFTRE T 5,

(6) 1EFEXIIEFORT 208 F Lofd L O

A4 BASNTEBEOBERY) ORI L0 5 S 72 A UT AR FARHED B4R
172 N
A I L X REBEOFUED D 72N DI ZITHH, A F AT L X REEFED Sy
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WENEERZIZHD, TT =2 UVR—R Y VERIEBERIL, LAFXRBOAEEHKD
IZCODAT v T THDH. ST T ) UNAFA=rnb=aF T v a25KT 55
W ENDAFANFATT /) vnb T T =0 R LAWPEART D, /2, A
FNTFFTT )T T ZEINRLTEEREY DATF LT AV R—RIATF 4=
YA T NMIE S TAF A=~ EREND, TT =V AR—R Y VR E
BT aA A LXNOEBELY, A RICEA LT, BEADOBIZIIERZ DR TORIE
AT DDA T LXD 2-FT 4 F 2 LXK EKERVEEEEIL T D HVIDSI DT
OE—Z—Z NS  EMALETTF =) R —R ) R EESE &S T (APRT)
TR ZIRBEDR THRI LTz, AXRBEAESKDOIED D AT v 7 THTL 2 AF v
FATT DR EIERIZTH LT, =aF 7 I v0aREE-. AX R
HORETHDLI AT A= MELELND Z L1220, &EMIZIE 2-T4F A%
FBEOEGHKRENENT D EEZ2BND, £ LT, RRZKED 2'-FT 4% LXMW
D WENEMTHEEZLND, F2, 2SIV, AIKET VA Y HHETOEK
ZITKF LTI 2 A 2 L0 bWk R ZHE 2", BABEG OO B, HPTi#E:
. NPTILEEFIZFNTN AL T a~ A v AR PiE, b h~A v B Pt & 54
bHe Fl-. GUSBRLEFIIB- I NV u=F—VPERLZELETDH, ZNHDOELETFIZED
FHH Z AR DR L OB N TE B,

o LUFICHT B BRI AR IO\ T, BB EBEM S B R0

T 508 EOM L ORI OFEOH LK OMHIENH 55513 ORE
O FEREROVEE O

JEAHRIEE CHR DI I2BEOLEEIET e 7 = VEEREAR Y 1) ZHWTH
Bz A %, FEMHLZ A AR L, Bl L EA, B, AFROuBELFHE
L7-, BOL, M, ERIIIERR A R & REBRETEO NN -T2, Btk 75
A2 OB R R Sivle, FIRFIZHEE T O X A R 6 Bt & IFHI R A R D
FERIZOWNWT T 4 v vy —D LSDIEEFHWTHREEITo T2, AFHROE, X RUFE
DHIREIZB W CHBEZEFRE SN0 o7z, A A R OIEO IR EIXIEREL 2
A RITEEARTHAD LT B HEAINFED B0, RRBRCIIREE N D72 < Y
REBERRETE o2 b E BN,

— 05, BBERIERICTHIRET VA ) H3H0—>Th 5 Bk HHETOSRKZIME
DEBBREEIToI2fER, B TIEHIBZ A 2 50em T ETHH7=DITX LT, #
Bz A 1T 80cm 720 ERRZIMMEEZ R LT,

@ ABFPIHENZBT AAIE ST E R

FRGF2 5C) THRESE, 1A% ACOBEEICEL, 1 4FEZ2 S TTR
L., 17 Ak, 28 CTHEEL-, iz A ., FIEMEZ A R E HIZT XTOEIK
23 2 WM LANICRESE L 7=,
© AR DOBANE TR E M

FHAS L TR0,

@ ol YA X

R Z A R, FERIZ A R DIE 28R L, BMEE TR L, 1B omik, &
A RNAREITER D b7 o 7=, RIZHER % DAPI (4, 6-Diamidino—2- phenylindole)
TR L, TORMERRLIZEZA, M A 3, FEMIB A & HITIZIE 100%
DOIE DFMEDRTRD Hav, Mz A R & IEFMZ A R THEIXRWEEZ 2 b,
® MrOAER, BUbitE, KRIRKE O IR
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FHE IR 72 A BEZZIIRD SN o Tz, i OFE 218 > CTHkitE 24 L=
D3, R A R, FEHZ A R EL B LT, FEITR O bR o T, FEIHFRIT
AL Z A RITFEFE L 721 OKLD 5 B ORI, FEFAHL X A RITFEFE L 72 1 O KL 9 TH
T LT, PRIEMEIZ DWW TR L Tu7eu,

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

D HEWEOFEANE
PO UWI I, MOEDICEELZEXDHHOD

L2 A R REE L2 BT, LA REFEE Lz, BEICEBWTIL, FEMf 2 A %
ERELETEEFEREIIRO N -T2, —FH, WEICB W TIL, KEHEN
DI BREEIBHPTERN -T2 ENE L LN,
BPrLoWIh, TBMAEMCEELZEZDHD

FHHLZ A R 2GR LT BT 1T 2 HEEAEMFIC DWW TIAE L7, xfite LT,
IR Z A R Rl — S CTHEE L B A W2, BEPICERD DAL R RE, Hokr

H. SRIRE CIFHICEEREITRBO b o T,
FEMERNERICA L, $E LR IO EEE 52550

FHHRZ A 2, FEIAZ A RIZOWTHIMEZ L, B ERES L, V¥ A2
L7, 30 HEO L Z ADWREICEBWTIIARRETRD LN oTo, —TF7, WY
HEICBWTIE, MEEDND R AEZTIMHETERD -T2 ENEZ LN,
®F DA
FEREHE X A R & DRRHENE

FERHL 2 A R & DIZHEMEIZ DWW TR, FEFSCRIBREIC TR v RIS T %
AR & IR X A R A PR LTS L7z, M X 1 1725 30, 60, 80cm DEREEIZIE
I Z A A BLE Lo, REEZ W T2 06T 5 K 91 Uiz, FEfHL 2 A 1>
SIELNT-FEF 600 Kz, A T ra~A S b0mg/L ZE ek I MR AICIERE L C
A Ta~ A AR SR T D SRR EEIT o7, £, PCRIZEDY
A TavA T BA T OFERERET T, T TORBE B\ TN, ZTa~v A v
VPR OHBEB X O, N T a~ A B D PCRIC X D IEILRD ST,
AHLHL 2 A O DI L CRMEME 2 R T AR IR VW E B 2 B b,
e B BRBE DR E

FHHR Z A 2 OAEK OFEHEEREZ HE U=, A IR CTHIEE 1. 4m/s OE Y4 T,
FHHLZ A 225 0.25, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0m DEFEEIC AT A K5 2%
WT, D L~ OIS A Fi4 L 7=, Kolmogorov—Smirnov #EEIZ LV . #HHLz
A R LI X A R OIE O EEREO AT X, 10 THEICE 2D Z &bl
TER TR 2 A = TTEMTRA D 0. 25m, éFﬁHi‘ﬁz% AT 1L.0m IZHRBHEMRBL, 3m
RBL7ZbDOLH 0, RRARBEEREX3In L ETHD B2 LT,

3 BT A EOMEEICET 5 1E®R

— BT VA U PE BT, MDA RN T E RN OIZERRZIZHEY . INENIEH
IZHIR &AL Do A RITHR DO EE B TH LN AKET V) HHETOERKRZITIHN,

A FRHEY) OER ORI iFA%xMﬁkai*ﬁﬁ@%v~& DN E 2 -
TW5, BRRZITNAF LAXITLFRBRE L EIC W T DN EFD, TALFND
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HEE L 72 AX A BEOAEGRICED BB T 24 RCEATDHZ LI2E» T, AX R EESE
IYUWEEN ZBFR L, SRR ZIZHRWA X EEDRAE T CaY, Az A 3. AKX
FT N EEO—>Th 2 Hibm BB CHRZMEELZ R LTZ, &2 T, RBEEFHIZB W
T, A Z A 2OEIKET VI Y FHEO—>Th 5 BAbA THEKH TORZMYERE
EIT9, 7oA VMEORE BEF RO AiE TEOKI 3 hD 1 25D 5, 4 RiTA
IRET NIV EETOEKRZIZIEFIZTHNO T, BE, ARET VA Y HHETA 22
L CWAHIFIZIER I D7, WE, A=A T U7, T AU DI KRRAIKET Vv H
U RS N A N D (X 5), WREEEISSRBROMSRE L E 2 T, A2 A 22 FREEAR
EL, EOXIRARET NH U LBERIEL AT D E - Hf T B FTHE AR B AR
(XY R=0) OMHEEERT D ERMFRFCTX 5,

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

: Miscelanneous lands
Bl Dominent [ Associated Inclusions BBl (1ntand waterbodies, Glaciers, No data)

Flat Polar Quartic Projecion FACGIS, February 1998
X5 HROGKET VA DI
(1) FEHEONE
[REEIZ BT D4R, RE ., B OB N 2 B IAHRET 5174
(2) FEHEDOIE
A BRI B IR TOERRS R OR 1 232-3
7 AR AR R PR PRI B E G AR T + — L REEEE o ¥ — - (R
E3]
o ERE AR HENSRK1 93 A3 1 HET
= [BEEIFS O hRR
O BRBEII Sk CRPER 56m X BFIEH 95m) NIZ BAbA B0 ARG 7 v H U 3K H
CRVE 12mX AL 6m) #5%E L7z, F7o. [FRBEZSHENICAF RO RAR 7
TAKHZEBRE LT,
@ HFHAE DB A BT D 7o OIZREEEE S22 B0 FTe X 512, 185em DFE &
TIEVKDLENTbm A Y 2D T 2 AR BELTND,
@ HWHAFIIIHBAVEIETHL Z &, BEHEEEAZTLHL., AT WATIZEREES O
BT T b,
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@ P &b HF E CIIIBEM 2 L 2 A 2 OFRESKH 2 B0 AT K 5 ICRRE T
ol

® HH UMk, gE., M I E L2 E T 27200 E2%EL T\ 5,

B AEEEHE

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

@ HHHZ A R Z R IHNINER T 25615, MR A R RH Lo X 5 2etis
DRSO T DIEWT 5, XA X2 RE T DHEI20T, M2 A 2 0F
H LW X 9 2 EEORBNITD, RET D,

@ BREEITEN THES LA R OF% S KLU AE LT id, SRR T30 IR EEE
PN AT, b LITBERIT S Z LI K DV HERICREFEILT 5, REEHIESANT
HEE LA FOFEAITIRHE L2 E 9 2 BaITd, — M7 Lb—7IC X O RE
35,

@ [RBEZS CEH Lok, 28 B OIMREEIZS CIEE L7 F OME X, 1EEK TR
BEIESNCHE L. BRBEISS N OMME S, EEE2MIFFBH S 2 WEIT LY,
BRI A XD REBEESGIMNCE OGS D Z L &2 IET 5,

® BRBETSORMOPAKAE T HHEREL T D L o HekRr, FEAEIT O,

® OB 52 HEAFEHEEZTLHITETIED,

@D HHT M2 A RCEDSHEEERENETIBZENRH D ERDLNDHIZE -
THETE, BINCED 2R ERmIC KD X HOITHLT 5,

~  [REEES X K ONEEE E NI 31T 2 3R X 0 fd E [X]

BIRO®EY

(3) EMBRMEZBPNET 2BTNOH 558 BT 2EMERIEZ B 2T 5720
DHFIE
EXSHERTE T 22,
(4) ESMZRIT DB 25
HE, A=A FZ VT T AV BEINIIERZAKET VA U AL D, R
HETZ S BR DR R E A E R T, AR A R 2 BREEEAL U, BARBHEAE (2 ¢ R
=) EBRT D ERERTE 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 AEAM
(1) S8BT 5 AREMED & 2 B A EhE Y % O B E

TT = AR—R Y IR E R A EA LT 2 A R, R HARRENC Wb
END 2-THXVLAXRBOEEZINSE, SNEEZEHD S Z 2 e LTER S
NbOTHD, 2-TAF VA FBEITIEHLLZ A RITBWTH, b &b EMRMORENIC
DMENLIWETH D, EBFRRICBWVTHWAAIRET V) +Ho—o>Th 5 EbA
FHET pH AN T2 D BEDKERLEE — 8k L 7o TR L N AEBT LICK WHETH 5,
AL Z A RIZBND T ENBIE T ORBAZEHRRZFMATHELS 2D LI L TH DD,
BRZFMMT TR, ATF A=A ZAPIERICEERT H L O, 2T AF T AF XK
D WENEINT D Z LI X > TEROBNENFE D, MBI A XLV BAEFNEL
BT ENTREND, TOEOIZER, DY ULREOERSWIN G 2, BiEdT 2%
DAEBNPHEIND A REMENH D, o> T, AKET VA HETER IEGEITIL,
ML A R K0 BEMLICAEBETH I LI, IR A *OBMETHE
Thd, BN TDIMFAETIER 7 2 AR, o, A, X5, =i, th
DY A ZWNTAEFTHROEE, 2, LOFOEEBEEIC OV CIEIARMEL X 1 * & IR 1 %
EORNCKRE BTN o Tz, Fio, BREENHDICHFET HRMETIE, 43T
WA REBEOSWNTITE A EBER SN W &, £, BAER Lz AvIDSs 7 v & —
B —NEHRZFEM O TEETRBFEL SR T 06, pH RSB +7I2H D
HE O HARO FEERE CITEA LB B T ORBUIE Z 570, - T, g+l
XD BAROEE O LHEIZI U 235 CIIAH 2 A R I IEMHL X A Rk U CTEALME ISR
ThnwEEZLND, Fiz, MOBAE®ICK L TH, FEME X A R EOENMEITF
el EZ 65,

Fo. A2 A FTENELRFICNA T, ~— D —&a1 & LT 2 EEOHAEYE i
Mgl & 1 FIEORBEREG 246 LT\ 5, fUAEwEM &G ITenETho g o
A, AT A AT HMEEA G L, BEHEREE TIE- I v rsn=F—F
BERBTDH, LLARRDS, 22 CHNESN-HU/EWEIYES N HAREREE T CoBathc
BOTEMIZERT 2 & 13358 2,

FROEESE 2. AR A R EF EEARRICE S THERA LG EIC, B
DL % REEIHICIRE L, M2 A 2N A~BERE TR bH SN D 2 L 2Bk
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
SUBABEDOAFNF AT T ) NEDT T2 OEINAE Y, R L T=aFT
FIVERENENTL2L0EEZOND, =aF 7 F I U IARRA R DEBIRN CTREH
THLDOTHD, £lo. =aF 7 FIVEFA XPRNENCHE L WS =aF 7 I 73
J R IESR (NAAT) & 7 A % 2 AX R BEAIHER DMAS) IZ XD 2-FT A F ¥ AF RRITE
X, R owEInd, AKET VA Y BEIZBWT, A2 A 2B L 0D %< D2~
TAXVLXRBE JWT D ENTRINDIN, A FEEOFFLXRCNYER TR
EL A XRHEMIL 2-T XV AXRBELSWT DT ENMLN TR AERITRE I
TRV, A XFHEHOFTH, A4 T 2-FT XV AXRBOSWENIEFITD 7L,
Z DLW Z N Lo TERRZITHRWA T A XN W 5 BREICETHEMLZE LT
bAEMELZ O EITE TV,

F72. AEWEOEAMITRDRERIC OV T, MR OM) X AL LR, FEEpi 15T
DI R, FESE T RO LA OREICB W TR O CMAEMIC 5 %
BHEEIIX, A A R EFERI A FOMICKRE REZRIIR SN o7, KHEEIX
[REEIZS COFKEETH Y | EMBERIEITEIT 20,

LAFXF I L O OEBARRORBEZEIT TR TCOA XM EENTEBY . AEMITH
HENTVRNWZ & BEEHFIE 7 2 ATHERLTWA Z &, F/2, HEEEALIE IR
HCTREKAZEY Z b, BHESOAMSHEIEICEERD D LI1TEZ LR,

A2 A 2 E, BASHIEEE~— b —¢& LTA T u~A v oitth@ic . v~
AV UTHEBIE T, B a =X —FBBa 28I, TNENDOREEY VN EEE
PFET 208, KRR ITHY, B MEEMROERBROBER~— T — L LTHERA S
TEBY ., EMBEICEE LY 52 28EWE TH D &V ) MEILR0,

FROEESE 2. A A R EEREEARRICE S TEA LEGAIC. BEWEOE
APRICB W TR L 5 1T 5 AlREMED & 2 B AEBEY 5 13 E SN o T2,

(2) FEOBLHNEOFHI

(3) FEDELLT S OFHM

(4) EMBERMIERENET D B2 N O B O

AR A % B HE R > TS LG a8l BB EZ T 5 Retod s
WA EDRFE SR T 2 & D MBIV B E L DB hidavn &k
ERAR
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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,
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5= WS EOR AR

1 BEMICH T S8

MASINTETT=0 VAR —R ) VBIEBREREE I Lo T, AR T, AKE
TNAHY BRIIBWTE 2-TAF T AXRBOSWEN ML, EENBAICRDZ L
DTPREND, L, BB+ ICFET HEF 7 L TORESIZBW T, A2 A %
& IR Z A R OMITH AT T DEALNE :%@%525’ﬁ@%£i%%%@#oto
o T, AHHAZ A 32— AR > THERAS LEEAIC., BalcB T a8

mﬁﬁ#%i%%%r%@#ifé%%hﬁﬁm&%%bto

2 AEWEEAN

A Z A RNTEASINTEZT T =0 U R— R URIEBIEZ T2 TOA XBHEMNE L
TBY, AFHEHREI N TN, F2, BEABE IS L > TR A 3T, B2 D
REA~E 2-FT 4% AXRBOSWEOHMNTFEINDIN, 2 -TAF VLXMW EE
D= AXFRPEFAILL < OA XIBHER D 0T 2B TH Y . AEMHITHRE STV,

A 2 A X DEEVEWE DOPFEAMEIAR DRERICHOW T, MR OB) & AL RER, Fh%
B+ 58 T O R R B B TR TR A & AR M ORI RIRE T
Ay MR E G U7, oMW X OMAEMIC S 2 2 BB W TR 2 A R
MDA R EBZD LD BRERN N LRI,

3 ARHEME
EEDBETHRHEF EOFTH DA 3 & RMERTREZ2 iTia By AR I, FAENIZFE L7
AN

EREAEE X B EEABRICHE - T B EmENEOSPT 2RI ESICIRE L, M

Bz A X PEFIIA~EHE TR HOHIND 2 E2BIET HR BT, WSk
PERBNET DRTITR W &R 2,
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