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Abstract: Amylose content is a key determinant of eating quality of rice. With content ranging from 5% to 15%, the low-
amylose rice is characterized by fluffy texture, glossy appearance of the cooked rice, soft texture of cooled rice, and excellent
expansibility for food processing, which can be used as not only cooked rice directly, but also as good material for mnstant, mixed
rice and expanded foods. Current status on characterization, inheritance, molecular mechanism and breeding of low amylose
content rice was reviewed in this paper. The strategy of related researches in the era of glymics was mainly discussed furthermore.
The future research should focus on screening and enhancing the germplasm, further elucidating the molecular mechanism on
mutation of low amylose content, utilizing the genes independent of Wx on low-amylose content rice breeding program, developing
high quality functional rice cultivars for special usage through pyramiding low amylose gene and other special quality gene.
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Table 1 The low amylose content mutants reported (Up to January 2003)

R B HEHERSR FH Phenotype RELH REH ¥ Source BE TR
Mutant Amylose content (%) RSN Appearance of endosperm Nage of gene Chromosone F& Cultivar & 5% Mutagen Refercnces
Milky Queen 912 FZEN Transiucent ¥y 3 Koshihikari MU 6,7
ARCA622 13.5 A& Opaque Pokhareli Mashing ARHE Naturally 1,12
oceurTing variation
ARC10818 13.2 AEH Opage Pokhareli Mashino ARRE Naturally 11,12
oocurring variation

2035 4.6 Yi%# Translucent dit (2055) 6 Sasanishiki NS 14
2067 2.3 $:%8]  Translucent du 2 Sasanishiki ENS 14
2083 2.8 %8 Translucent -2 Sasanishiki ENS 14
2091 2.7 ¥i8H Translucent -2 Sasanishiki NS 14
2077 5.9 ¥EH Translucent o (2120} Y Sasanishiki EMS 14
2078 B. 1 ¥i%B Transtucent du(2120) 9 Sasanishiki RS 14
2120 4.9 ¥ Translucent e (2120 g Sasanishiki ENS 14
FM47 3.8 ¥®I Translucent dy (EM47) 6 Kinmaze il 14
kM12 4.1 ¥3%50] Translucent du-f 7 Kinmaze LAl 5
EML5 4.4 ¥ &M Tronslucent du-2 Rinma W 5
EM -69 3,3 ¥ Translucent du-3 Kinmaze i 3
EM98 1.5 Y-&M Translucent a4 3 Kinmaze NNU 2

EM -140 h.7 F%E] Transiucent a5 Kinmaze N§U 5
M391 < 15 & Transparent du(t) Kihonmasar i El 15
SH-1 14 BB Transparent lam{t) Shiokari Y -ray; tMs 15
AR B~1h &S LN ABUnclear TR Wild rice HRE® Naturally 8, 10

Yunnan soft rice Translucent or cpaque

occurring varialion

L EMS: FENEENERZ.EE MU N- R -N- WRSAEER: ELZRUE

EMS means ethylmethane sulfonate; MNU means N-methyl-N-nitrosourea: EI means ethyleneimine

1.1 Wx-mgZHE

IN- FE-N- WHHER (MNU)Y ABEHICR%
O, KB TIREFHERSTERETHE “Milky
Queen”, HEEEEH&E 9%—12%1), 43 58
R RS, RMSBCREHE, P e A
ERSESREBENSEMNMRIERS N I
I; MEREAZHE, PRERKERERSER
YEMEF R, ZUIMilky Queen KR BERIER S &
1D v FUERBESE, 82K Frmg.

1.2 BxrEHE

£ JE /R KRG S AR R R IR ANIE R (opaque)
MEFLEHAREAE, FFRAAU SRR, HiER
BEEAE 10N A. BREREMBRAL, FH
FYAAEH, S EHEEN SRS KEREN SR
MFE3I IR, RPHEKE#HERSEHL A
SR EEEH, 5§ e BREEA, BHGaEN

Wxapfll“"]:i]o

1.3 duBBF
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A AEFEN (dull) HIRAEBRESERE
A PR dul L 58454 . Bl dull =7 4k 5 T & & R Rl gy
2, F,fAdEdull i 5 dull 23 11 28, [E L
REL154HE: 5SHHEREHRLL, BorEHEHE
REESEER & E¥ s, FARLHTEN THRZ
&) R R EEN S A, FHXEull &£
ZANKEZESSELB 1 ML T e MR
ZH dvBHl. BIFMENE, 2R T 8 A
dutH, R h du-1. du-2, du-3, du-4.
du-5, du (EM47). du (2120) F1du (2035), F|H
AR, M du-1. du-4. du (EM4T7). du (2120)
M du (2035) AAlEMTHT. 4. 6, 9F6 B
ik Blesd o Hah, R IR H AR RS 4k NM391
TR EHERSERRE w(t) 5 mx A%46, H
5 Eid 8 du EFAMEMERRENERE S, H—
WL AR TE, ¥ duZEEEAAN (G E
BROKBEMNP, KMHEHEEHEARI S,
1.4 tam(t)BH

LAy §T28 R0 EMS £b 2 kg 5 #F Shickari, ¥
BRAEZHANKEREN S ERTH M1, KEHEE
R EEMEE 14%, AFEAIN80%. BESTRY,
SM-1 HEEETERSER 15 m AEANEEE
BEHERD, WA lan(t), FHEMTEIREMA LIS,

2 STFHBMfR

2000 4F Tsshiki & W i RT-PCR Hl Northern E[lZF
BEAMRT e R ESEER SERTE dur 1 J
du-2 W17 FHLE, RINSEFLERML, dv-1#du
2RABERRTELBTEEN 3. 4 kb B #x EEE R Y
SERELFEFER, MHEETEN2. 3 kb PEREK
SRBEETE, H2ARLENRERREER—
KFERESLIE R 2 X R H RBET FOADPG B B (L BE

#2 AXEEEEGERKEERH

B ACPP A Z RN, #H—H5EN, Du-1 0
Du-2 "] BEGmS HEF AT SR RO EERE
¥, Wit 5 mxe BiAE oRNA W RERI BTG IR F 454,
HIE i HEERE L ANEFRES MRS 6T
REMBEN 2R R A EREENES
&, MIT3F #x° Hi{E mRNA R9BI#E. MR, du-!
N du2 T ARBEEKIERNEZRFEGE T, & i
Bi A& mRNA ) EFBI RTS8 — 2w, S8
REEEBREG S ENRER, BEXNHBEENERS
WEHLRN. FEEN, R duIM duv-2# AW
Fx® Bl mRNA B IE B BYH:0UTY, Dung B A1
Eﬁfﬂ%ilﬂ] .

2002 ESato R A RT-PCR HERE T 5=
AR Milky Queen FRMRHEEMEE Vrmg, 3R
BT 1 MBS cDNA. FH4HrRH, Wx-
mg SR BB EREABADH Fxt HEAMALL, #
IS RET 2 AR, H 497 AL G B8
BRA, 595 RIHITSRAE K C, MNTT{EMN HEER
FRRIFET 2 MEXET, M THE 4B FH
Arg"® MISE 5 §h % 1B Trp'® I9RA K His, F#EMW
Wx-mq 13X 2 P LR RERMMilky Queen BEE
EREETEHERREN,

3 mMESE

Hul, ZERE, BEHZFABFLEEE, XKE
HIEm S BAKEEMIEEEM S, Fln, HE
5 20 22 80 AP RAF 46, TR AR
AREZERENEM TR, HEEFHTMilky
Queen. Sari F—RFICHIEEEHES & B LAy
(£2), WEBMEXAWARZ WM. ELH, HEE
B S B/K B R MEER 1996 4 394 ha,
2001 %£1A%| 4 064 ha, 5E[EIFIENT 10 5L 080,

Table 2 The main cultivars of low amylose content rice in Japan

i Fe 2 % HE#RNSE I A8 B
Cultivar Amylose content (%) Appearance of endosperm Release vear
Milky Queen g~12 ¥XBH Translucent 1991
Sunpbara 7~9 A Opague 1991
Sofuto 158 j0~12 %6 Transparent 1991
Sari == 15 pridi; Transparent 1988
Yawarokamachi 13 A58 Opaque 1993
Hanubuk i 13 yoi i3 Transparent 1993
Milky Prince G~~12 ¥31%E] Translucent 1994
Mirukibara 1~G F.Hf Opaque 1993
Asatuya 8 AEE  Opague 1996
Ayahime 8.7 3.8 Opaque 1997
Takitate 6., 2 SLHE Opague 1995
Madoka 180 6~12 JLH® Opaque 1993
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FREET S, REN KBRS S EKRE AT
BREMEEHUAY. BEERBDEDBEREA
R, RIBIX TS BREELG,
S THEEMERS, BRTER. ZE. ERAE
40 2N A PO A U, (HiX
e AR AR R . BRRUAEL., MR SRR,
K, CRNES LI E/KIEMHEE R EK,
0L TOFEMRFR, sl ERVBI 2R S EEE
MR RHEEF T F R R EITSuE, &
A T VEBE 201, VETES02Z BN E K AFR. {BiX
R RAEETRPEREN T, SIMENEES
mERBXK . AREEECEEX, BRAUERK
THIEEAK. EMELF/ILNER, BRE®RD
KEMMHEEEERETHAEM MR L
opaque FEFL R A A FER L FHIHIRECK, HYE
£ FF - ER, HEhTERERBE, K
RIRPERE 22, WREMELHE . MUABFEAGKER
R6547 B MR KR H S FERETH, B
A9 IR FE R & TR UK — R bR, 2TRIEHTRIA
HWMPLK — Rbr v, WEATEEK, AKITPT
b AR BRI Y FOK A MR R R e R R S H iR
it TR IDEYEH .

4 RE
4.1 H—HNEFEESTBRSEERSRINYE
EFAEET

WM FE I RIE LB T 3 A EF S
R IRGES R EHEN SBRTE, hTREIE
BN A RN ERERIENSESNET SN
FRIRXR. FIMEESERSTEREATHE R
FIHRIAEEL (i SM-1 %), RS #EBEAE R dull
REFHEMEHERSEAREY, FEechh
B E R E, s, BRI E LS
AR A RS ERmAKK R A E. miEY
HERARE O RAMFTHREMS, BERNAN R
HEMFEHE, ETHREHESEH., B SH
hEe 2k FR. B, KBESEERSENE
MW EREAIEE. ZERIEHENSENE
EHAERNEN, g v R, FErRE
ﬁﬁﬁﬁ%ﬁ%ﬁﬁmﬁ%,ﬁﬁﬁﬁ%ﬁﬁm@
SO AR e A AR T E R
ﬂ%ﬁamﬁfﬁ*uﬁiw%Tﬁ%MLﬂﬁm
BZHI L FICE, #REF T B

PRFfAE S RBRMEE. B—HlH, BEBEIEN
FIEE A, HELEFMHERFEA. EE
HiF., T-DNAGARTMERIDNET MR, &#ir
AN )2 B E g gk, AHEHEE. B3,
IRIERT A B e S B RAAR, XA 4
MIGAN R AT AT EYZ 0 th, BLDHEBIXLERE
TGS FHENERER, AUEHEHEIER
S 2B FHLE A2 A L E AR Ot b
A EE IR -
4.2 HEEARKEHEHMSBETH FHEMAR

Isshiki #E# Du B A 805 #x® BT44 mRNA
BIEAH M BYER O, RAEE o BEPERER
W7, Hirano JIHLIEE K WAR] UG B2 B RE W
BERFIE, 20 GBSS WA SR, HTT R
BRI EBEHSER, Bl mmiEEl
HIFEEMAED . Bk, #80 dudk B Rk EE
HEERSHROYE, MUEBT 53 i1t
NMHTCESER S]KEEH, AN TR
IR . b &5 50 B PR B A T 52 7S
K BEHHE,, SRR ~ESERSRNELEEE
TR X, LENLIEEEBEREAKE Du/du kR,
A BRI ESR, HAHBEE . B
B R A AR i, R v s mxfr
B HAE R Du/du B RIS =Y ThEE, MITB/R du
HE S x il fd BAE R I E SR & YL,
Hit— PN T REEES S B S ARk
an R FRRiCHBERE. B4, REK M AEH
it ROk R THIREERY, R RESERSE
FRXERBR T @S5 i ATk mRNA BV 55 1 BT 48
FHBE -7, LAl geFE K fE H A L2 #xe i)
Rik. FHt, SHREBRYCKIRITHHRR, BEH
T2 THREKTEEERENRELHN S FYLHE,
4.3 Mn3E M IEFMNARELE TN S BREAMNE #

A

#x BB RN E SR &8 (GBSS) &
LB SIS R e, A RIEKE
Sl AR LRI ESEN SR, BRER
BARKR BB ERRERZ. ATHWHARTEE
R E R E R x RR 28, 28 B A B Y
Fx EERBEHAR, MANMSRXESREHES
HERNETEMAR, HERAE—8 vy R
S LA HE — P SR . RO RILE SEIE R HY
A i BERNRERR ix X5 EwIt, 1052
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He A2 A du ZEE KRR, AT EEER
ML E MRS M. BT 85T R E R
BrEBENER, duvBEEX Fx BRAREEHRRE
AE, Bk, FAANEY dvZEFARAT ST
WL ES RS S BN, MEEBFHCKBREXY
ABEAI L7 s a RO, mAREEAR
B BB S B R R, DS G B
KRR EREIEM SR, AR B R 2 KA
RERH P FEEER S BRUFKBRMEETEE

I, e A PSS, XX
SRR MItERIEEH R AL,
4.4 FEEMRERKESHIESE

BT IRBESER S BRI, HEWCHET

M., BEBAHFETHMKBERILRE A, TTH TR
KFEFSRMIDESTR ., BEEHERSEERS X
e HHE SRR R EERITES B,
BERMMEME SRR TREAKRBRM, TR
FEEHER S 8KBX—MMERRHRRERLS
B AR AR flaAaEaMELGC-1,
REF F RS &aD, TRES N EATER A
N EOTER, EAEMRE. BERATHEKK
Wi AT RE, MREEN, BEEBEEEY
BREHE, FREOMEATE. Bk, 0RE
Bt ERM S LoC-1 BR4E, BEIHCKAES
FESM, MMUAT LS B R B FEE 25 R
BEFTLFNEAEEEHED B EFRESMm A8
BHYE KN FE, MH X R L6C-1 & D #
B2 H (8] 41

BTN A 4 FAne S BE R R, FHTR
SR ETHEMBENRE. Sato ZIRE Fr-mg
HIFFFVE T R, BHEF R RS EAT PCR, RIR
EER x-ng NIKEHERR LR, By gH 1 £
TrRMEH, ATUAT FiRicRBgEmmly, 54,
IR ANZEDBEENRUFEFEAERS
B EARTEFEMRFLPIR e b EME TS
MR R SSR RIS, XRE—PMRESBRTE
HARE M.
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