2 R R A 2013(11):127~130

Heilongjiang Agricultural Sciences g:‘%’:ii
NY/ | :I_-: g AN
TR A 2R 45 8 A OG5 IR 38 4% i 5
BE L
(E R AR LA ZHE FE ARG R, LRI £ KA 154026)
WME: AWmBABS TFTEHARAARSELTE. GRTRBHRABEEANHKR G 2 EK S EAE R EKRAME

*ARGFRER. BT AR ARG EA
KB ARG HRAE LR F A
RESHES:S511 X ERFRIRAD : A

20 el 50 4FEAR, H AR %5 ff = BE ik
5 BRI AL 4k, 38K R I 2% % Donald C
M F 1968 4F 42 ) fE 9 « B A8 b A ME . BE
Ja. R TFHEKETMITR T REMWFE TIE.
TERH R Fi MR EEYZ — KBS RE
YA E B REEMNIEN . 4 E 2 5K A b A
BT TR A MBI MBS R T KR
RIS AR o 11 B IR 43 7 A AR 1 Bl o
J& S 43 F AR 0 4 AR A ke B 22 Bk N B K R BR
RUE R HCH I . B AT E 3RAT 5 98 K A
PRI 25 ¥ () M D& IR, 1F 9 L85 4 B Th g L X 35 5
IKFE Sy F & Pl BB K R 7 i R ) =R EE Y 4 3
TEH.
1 KRS R EIRAR AL

R vo A A 7 R e R B R o — T R R
Sy RRMEAG. e AR,
FE R S 181 AR L B Ye g o DT 5 BOVE ) 46 0% 7 ik
K. WREAT 2 B FF o P Bk s 8 AIC A ik £ K
T i Xt A B £ 28 1) IR DL B O 1 5, A FF 2B
2P BEAK AR AT R B

B 5 BAR A T A W R R LA KOK R R AT 58
AR AR (AN W 35 A5 TN TF 5 56 T 7K RS ok 8 9 4 3 1A
OETSEREN I AR NE A & = o
2 (GA) st 15 F ¥ A 56 . I8 85 3 AE U 3R 3L
R R, B WA R ZE K. Bk
Dwar f8(D8) . K% ) Slenderl (SLN1) /N7 )
Reduced height 1I(RHT1) , UL 2 A FGIF 19 GA in-

Y 5 H #:2013-08-22

EEWA : EFKRE AR %W EH(CARS-01-14)

PEH B S84 (1985-) , B, N 52l AR X IR AR DUUR TN,
AL WS S5 S 5L SRR 4 F B RS Emnl .sdslgzh
@163. com,

I H A TARRATT RE

XEHS:1002-2767(2013)11-0127-04

sensitive (GAD) Fll repressor of gal-3(RGA) A
Bk GA W6 & 2 i — A o
IKFE R B2tk 28 2R AR semidwar (SD1) R [ i
SD1 %% 1) GA 20-oxidase, &= GA ¥ & Wik
ey —Fh B R A . 124 ke KRS
&% 4 4 GA 20-oxidase 3, 5 5 K Os-
GA200x1, OsGA200x2, OsGA200x3 HlI Os-
GA200x4 3% 4 A HE PR BERH 4 1 PRk L T -
ﬁ OsGA200x2 Fl OsGA200x4 fE B F W E T FE
K KREEFF IR IR Slenderl ricel (SLR1) 3
PR A B 6 DR, X A B R 1 GA R 98 &
BLOKFEHRA 2 X GA SRR FF R 28 3N
GID1 F1 GID2, b GID1 {2 GA B3I &%
Wit s GA 45 ek GID1 5 SLR1 M HAEH,
M fE SLR1 B4k, Wi GID2 WIAE Ry — A 1F [ 4
B ¥ 955 SLR1 B . 7E GA Sl
F1,05GA20x1 415 1) GA2-oxidase & GA )5
G, 38 2 X OsGAZ20x1 R Y 3 32 380 > GA
i AT A B R AR & 1 B gL i GA3-ox-
idase V£ GA HEW)6 USRI Ja — A0 BTl , kA
OsGA3ox1 Fl OsGA3o0x2 43 HIAE ZH 48 B 8 57
RS ALT .
2 JKHE S GEPEIR B HE A
IKAE 53 BE W 22 /0 1 42 52 W 45 K R 7 1 s
Ik, BFSE KA 53 BE 32 2\ 2 BERORI 73 BE £ 2 J5 T
JEIF.
2003 4F Nature ¢ FHRE T 1 4458 Hl 4> 82
K iy B MOCT 3% 3 IR 2 78 7K Fef B FF 98 48 K
mocl i 1 Bl A7 5 BE Y O vk 4r B AR B,
MOCT 2 Bt B R 58 AR IR 3l 2R 4y BERE ) L AUAT
IAFZE, MOCT B& A 4 B A5 W) it e A 19 GRAS
LR S 7 K 02 1 AN IE AR 7 4 G
127



R 2 H F 11 #

TR A W2 53 A= R0 43 BE R TE WL, [R) B B 6% 412 3 43 BE
FHERK . 5 — A EGUKRE S BER N OsTB1,
B 1A A R TE KR R 2 A Rk i R
it i 3Rk WK A 3 BERCW] 0 0 2D, KA fine
culml(fe D) AR T B RO L., ZRAENK
B OsTBL KR L R B0 43 BERCR 1

73— J7 T TE K FE AR B B R 5 v L K A 43 BE
AR A Ak TP 5 e A K R R R A Y S
k. HETHFR TWEIR A& LAT JE A i 5L
H KR BAE SRR K Lazyl 55 1 AN 5 BEAT B Y
WK R BE M M LN, PSRRI, LAL /E R
BV R 38 g A B 1A B R A A A
ARG R S ) B BT e A ) AR K R AR
PRz . LA JE DN 3E 5 78 W 28 3 3 A7 3R 38 7K F
B e TEAR A i B 3R IK L R I H ) U A SR
ik LAL (9 TI6ETE K P 58 28 (R b 1 iz i 38 o, ok
78 oA Y AR AR A 2 Y 4 A DT A A K A
BEe Al R, (M LAl EH S &H & 6 M
ST AN AR R KRG SE A OsLIC JE 3t
i B 25 1 R 1R B ) 3 45 K RS 43 BE Y S AL 41D
il OsLIC )33k MR 43 BE (¥ S iy 2 35 4 K
Tiller Angle Controlling (TAC1) 1 PROS-
TRATE GROWTH1(PROG1) & Wi~ I % & %
H 3 K R Ay BE M BE R R . TACT SEPR 28 i
P o B A B 1Y A T K AR S 9 e fic, i T IL5H
AN T3 A 1 kb B K e il S
R A58, KB D Be 22 = . iF R R W], TAC1
FE PRI ) R 5 K R 43 BE AR K NPY . PROG
SR B A A R AR T M SR I i I 2
TE W ZE 1 o0 A ] U 3Rk
3 KSR PR AH DG E

IKFEREARPEAR BAK T EZE I B R IEZ —
TP AR 52 W 5 K RS I BE AR 25 4 B o, R M
AR T AL G AR R Rl B R R B R
LN SR i G O AR w5t S R NS S S YN
RERL 7328 RE AR 45 4 5 7 8 L o YOG R A K
i 5 F AR W T BOS R AR G DR Y 43 B A v
N T RE S5 5 T & A eI

R TR I DR A BF 5 v, 2 DA TR O I R
SEHEEK P O AT R . AT HA 4 DA A
R o SR BRI Sprl, WL Spr2,
Spr3(e) F Spra(¢) ,iX £ A H [ b WA 9% 7 55

128

g e 7F M RS dh A (Hwacheong) %€ 75 {4
HhE g AV T R A5 8] T DEP3 JEH L, HA T
KFES 6 Yo ik b, & — X gL N, DEP3
SEAE R AR i F R Bk S ECR AR R 2 F
W1 R B A7 R H X MR A R,
AR AR FE B EP3 [RIRE hy B 7 A 4 o]
SEH A TOKAEER 2 Je AR b S A R R Y g8 AR
A 3% B Ay el REL B85 R /0N A ) 5 o R A B
T, DT S ORI BNy . RIS S SR AR M AP A — YRR
A ORIV RL B0 0, 5 307 1 0t 39 . fi
qPE9-1 M — A F K REAE 9 Yefa i - 45 il
KRG E SRR Ea QTL, W S EHE T
L 0 gPE9-1 E 2 ) 8 32 26 4 28 48 ) 5| i i B
7 XA DK RDR E A Rt A — R i PR
PEHIS .

WA 7K R A bR 5 g 5 R A R 4
B MTERE K . DEPI AE 45 il K 78 % 1 B 7
KA R Z RO ] T 9 Ytk b i
SRS E A, SRR OB S S E A
KT REEREY . Ll %48, DEPL R0 2 ik 41 i
G324, DN 3 30 J2 A0 A A o B 38 o A R A 4
AR REAT R A, e KRS 7 Jeaik &I
Ghd7 3, 255 1 A 5o B 15 2 0 — B 23000
DL 4 32 35 DR AS (R 9 ) 7 R e v A R T) i 38 4% ol 7K
RS ol A A0 R g R B S MR [, — SRR
AHOG TR A 9 & B o B T GS3. GW2, GW5
SEL 5 T KR R R R A A R AR
A R LA DG 35 DR g AR 5 i3 0 7K RS s A T /) ik
RAZK Branched floretless (bfI1), &% BFLI1
LD b 11 5 A5 A 1 B0 AS AR AN 1 R L AS 7 A /N
1, KR — SR . i BFL1 30 T4 7 4
Bk HKRE AL A BB LT . A
IR 5 K FE R A TS AR AR Clustered spike-
lets (CD KA I C1V99 K Ra i Bl R A2 K Lax
panicle (lax) KAHEFER LAXSY K Fg /N 53 1k
P I & R Frizzy panicle (fzp) DL S H 5
FZP, FZP B AE R — A st B+ Be 8 §%
WG — AL L R ERF ) 45 0 38, AT
RHIE MY ZF 20 A= 4 8108 B, e K RE /N BRI
KRB,

4 g

R TR 45 A X K AR 7 B A A SR . KA



Sl

11 #

ROE A KA R 2k A £ A B iR R e de 3

EE RIS A 5 A Khush {4+« BE

R A7 57 A A5 1 BAR R B % S A

RY7E R T BE b B R R % S8 R I B AR B

AR B AR BE R R A A E R

PR AL DL JE T R R AR A A

I i K R R 2 A 25 S PR AR v L 20 BE L B

VB — YRR R | RO KRR B 45 7

T HR A & AH OGO RIF ST TE . Bl 8K 18 22 1 7K A

ok R 45 A A G i PR s 12 o Ao 0 v B L K e R AR

(9 B E 5T t BOR BRSO AR SR

ELE IS SRR SRR . AR IR o

PRI 3Ry 00K AR (ol 22 Ak T R 0 R R T

MR L 32 3 224> R A0 S A B 2% A L [ 9

o BT LA B R A TR DA AR Bl Al AR AR

SIUPR B S5 AG AH SC MR 22 1 A B 2 A Sk D] 3 [

G W R SeSR R D S LN B RO 6

R TR A BT b, 3R 5 8 200 [) e % 5 G MR 1Y

E VI & AV SRR TR (7 M
T3 Ah  GEAR AR BE P AT Y v ) E R R e i

F SRR S AV B~ 45 7 5455 72 L AR A9 7K el bk 2

AHOCHEAR 1 5 A2 A L Sy K At bk L 2540 Y 35 4% L 40

PLERLL K B Fh TAEOF SR A 1 6 Al . DA 10

WORITA) 232 B A 0 b ) vh 0 B o R A AH S ik

PRl o DA THE 28056 1 T AR ) 4k o 00 B R DG R AL

PRI S s b Jo 90 0 48 A B T L ST R R Y

of I T R 2 DA PR G T 5 R ) S R AR A

PRI LS Fg 5 77 B (0] B 5 28 5 DA T 8 98 B P B 44

Hb o3 B AH G B AR BRI

S 23k

(1] MHEE=RES LR L AL Z RS BOE
A L HLAE.1960(1) . 170-228.

[2] Donald C M. The breeding of crop ideotypes[J]. Euphytica,
1968,17:385-403.

[3] Khush G S. Modern varieties-their real contribution to food
supply and equity[J]. Geo Journal,1995,35(3) : 275-284.

[4] Peng J,Richards D E, Hartley N M, et al. *Green revolution’
genes encode mutant gibberellin response modulators[J]. Na-
ture,1999,400:256-261.

[5] Peng J,Carol P,Richards D E, et al. The ArabidopsisGAl
gene defines a signaling pathway that negatively regulates
gibberellin responses[J]. Genes Dev,1997,11:3194-3205.

[6] Silverstone A L,Ciampaglio C N,and Sun T. The Arabidop-
sis RGA gene encodes a transcriptional regulator repressing

the gibberellin signal transduction pathway[]J]. Plant Cell,
1998,10:155-169.

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[17]

[18]

[19]

[20]

Chandler P M, Marion-Poll A,Ellis M.et al. Mutants at the
Slenderl locus of barley cv. Himalaya. Molecular and physi-
ological characterization [ J ]. Plant Physiol, 2002, 129:

181-190.

Spielmeyer W, Ellis M H, Chandler P M. Semidwarf (sd-
1), “green revolution’ rice, contains a defective gibberellin
20-oxidase gene[ J]. Proc. Natl. Acad. Sci. USA, 2002, 99:
9043-9048.

Hedden P, Kamiya Y. Gibberellin biosynthesis: enzymes,
genes and their regulation [ J]. Annu Rev Plant Physiol
Plant Mol Biol,1997,48.431-460.

Tkeda A.Ueguchi-Tanaka M.Sonoda Y .et al. Slender rice,

a constitutive gibberellin response mutant, is caused by a

null mutation of the SLR1 gene,an ortholog of the height-

regulating gene GA1/RGA/RHT/DS8 [ ]J]. Plant Cell,
2001,13:999-1010.

Gomi K, Sasaki A,Itoh H,et al. GID2,an F-box subunit of

the SCF E3 complex, specifically interacts with phospho-

rylated SLR1 protein and regulates the gibberellin-depend-

ent degradation of SLR1 in rice[ J]. Plant J. , 2004, 37

626-34.

Ueguchi-Tanaka M, Ashikari M. Nakajima M, et al. Gib-
berellin insensitivedwar f1 encodes a soluble receptor for
gibberellin[ J]. Nature,2005,437:693-98.

Sakamoto T, Kobayashi M, Itoh H,et al. Expression of a

gibberellin 2-oxidase gene around the shoot apex is related

to phase transition in rice[ J]. Plant Physiol, 2001, 125:

1508-1516.

Sakamoto T, Morinaka Y, Ishiyama K, et al. Genetic ma-

nipulation of gibberellin metabolism in transgenic rice[ J].

Nat Biotechnol,2003,21:909-913.

Li X, Qian Q.Fu Z,et al. Control of tillering in rice[ J].

Nature,2003,422.:618-621.

Takeda T,Suwa Y,Suzuki M,et al. The OsTB1 gene neg-

atively regulates lateral branching in rice[ ]J]. Plant, 2003,

33:513-520.

Li Peijin, Zeng Dali, Liu Xinfang, et al. Mapping and char-

acterization of a tiller-spreading mutant/lazy-2 in rice[ J ].

Kexue Tongbao :Chinese Science Bullence,2003,48(21) .

2271-2274.

Li Peijin, Wang Yonghong, Qian Qian, et al. LAZY1 con-

trols rice shoot gravitropism through regulating polar aux-

in transport[ J]. Cell Research,2007,17:402-410.

Yoshihara T,Iino M. Identification of the gravitropism-re-

lated rice gene LAZY1 and elucidation of LAZY1 depend-

ent and independent gravity signaling pathways[]J]. Plant

Cell Physiol,2007,48(5) :678-688.

Wang Lei, Xu Yunyuan, Zhang Cui, et al. OsLIC, a novel

CCCH-type zinc finger protein with transcription activa-

tion, mediates rice architecture via brassinosteroids signa-

129



Z &

R Lk A F

11 #

(21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

ling[J 7. PLOS ONE,2008,3(10) :3521-3533.

Yu Baisheng, Lin Zhongwei, Li Haixia. et al. TAC1, a major
quantitative trait locus controlling tiller angle in rice[ J]. The
Plant Journal,2007,52(5) :891-898.

Tan Lubin, Li Xianran, Liu Fengxia, et al. Control of a key
transition from prostrate to erect growth in rice domestica-
tion[ J]. Nature Genetics,2008,40(11):1360-1364.
Kinoshita T, Takamure 1. Linkage studies by the use of
backcross data in rice[ J]. J. Fac Agr. Hokkaido Univ,
1986,61:445-455.

Mitra S K, Ganguli P M. Some observations on the charac-
ters of wild rice hybrids[J]. Ind. J. Agr. Sci. , 1932, 2:
271-279.

Biguchim,Sano Y. A gene complex for seed shattering and
panicle spreading found in common wild rices[J]. Rice
Genet News,1990,7:105-107.

Sancheza C,Khush G S. A new gene for spreading panicle
in rice[ J]. Rice Genet News,1997,14:47.

Qiao Yongli, Piao Rihua, Shi Jinxia, et al. Fine mapping
and candidate gene analysis of dense and erect panicle 3,
DEP3, which confers high grain yield in rice(Oryza sativa
L.)[J]. Theoretical and Applied Genetics, 2011, 122;
1439-1449.

Piao Rihua, Jiang Wenzhu, Ham Tae-Ho, et al. Map-based
cloning of the ERECT PANICLE 3 gene in rice[ ] ]. Theo-
retical and Applied Genetics,2009,119(8):1497-1506.
Zhou Yong. Zhu Jinyuan, Li Zhengyi, et al. Deletion in a
quantitative trait gene gPE9-1 associated with panicle
erectness improves plant architecture during rice domesti-
cation[ ] ]. Genetics,2009,183(1) :315-324.

Huang Xianzhong, Qian Qian, Liu Zhengbin, et al. Natural var-
iation at the DEP1 locus enhances grain yield in rice[ J]. Na-
ture Genetics,2009,41(4) :494-497.

Xue Weiya, Xing Yongzhong, Weng Xiaoyu, et al. Natural
variation in Ghd7 is an important regulator of heading date

and yield potential in rice[ J]. Nature Genetics, 2008, 40

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]
[42]

761-767.

Song Xianjun, Huang Wei, Shi Min, et al. A QTL for rice
grain width and weight encodes a previously unknown
RING-type E3 ubiquit in ligase[ J]. Nature Genetics, 2007,
39:623-630.

Fan Chuchuan, Xing Yongzhong, Mao Hailiang, et al.
(GS3.a major QTL for grain length and weight and minor
QTL for grain width and thickness in rice,encodes a puta-
tive transmembrane protein[J]. Theor Appl Genet, 2006,
112.:1164-1171.

Weng Jianfeng, Gu Suhai, Wan Xiangyuan, et al. Isolation
and initial characterization of GW5,a major QTL associat-
ed with rice grain width and weight[J]. Cell Research,
2008,18(12):1199-1209.

Zhu Qiaohao, Hoque M S,Dennis E S, et al. Ds tagging of
BRANCHED FLORETLESS1 (BFL1) that mediates the
transition from spikelet to f{loretmeristem in rice (Oryza
sativa 1..)[]]. Bmc Plant Biology,2003,3:6.
HRTE I ARIOAR R AT L KRR R AR K CL MBS FE
B #r )], Bl2F 8 4. 2003 ,48(3) : 264-267.

Komatsu K, Maekawa M, Ujiie S, et al. LAX and SPA.
Major regulators of shoot branching in rice[ J ]. PNAS,
2003,100(20) :11765-11770.

Komatsu M, Chujo A, Nagato Y, et al. FRIZZY PANI-
CLE is required to prevent the formation of axillary meri-
stems and to establish floralmeristem identity in rice spike-
lets[ J]. Development, 2003 ,130:3841-3850.

PRI AR IESE, SR SO S KRR S B R E
FLTD. FE¥ 241 . 2001,27(5) : 665-672.

R Ze 3 KB e A AL DL 22 20K A§,1997,12(6)
1-6.

BORAE. K RMEF R T AR A4, 1983(1) 1 1-5.
JATFIE 5 A X 5. S 3 OK HE W A ) R A2 A
B H —— A4 SOKFE B % ™ & P g B 592 (T . pu il
Al K224, 1995,13(4) :403-407.

Research Progress of Relevant
Genetics of Rice Plant Type Structure

GUO Zhen-hua
(Jiamusi Rice Research Institute of Heilongjiang Academy of Agricultural Sciences,Jiamusi,

Heilongjiang 154026)

Abstract ;: In order to streng then the molecular breeding research of rice and improve rice yield, plant type struc-

ture including plant height, tiller number, tiller angle and spike characters was reviewed. The research progress

of relevant genetics of rice plant type structure was summarized, and plant type breeding was prospected

through genetic engineering.
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