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2016-09-30 Wi#, 2016-10-08 14 [7], 2016-10-08 4357, 2016-10-20 45 ji & 7%
% s BRI 9T & J 1 1-40] (2014A A 10A600) 1 1 52 1 #RB} 27 3k 42 (31271695, 31261140369) %t Bl

% ABREREVEMR LR EENRSENZ — ABHEARERELZLATAREEKTFEARLEE
WTER . U604k, REAM AT BB AR WA R, Al R EZIERE S LIRS HBAR N AH 5 A,
MAMER T ABHFEAF, BHAEKBEEF TR, ST, REVEFEFRIAFENTFEEGRE, B5 0
FMERMEFFRAFEARE. HHMAEREAGR & ARG A T F A ey & B RA, K
AXBEMEGRA G W, KECERBFEMEE LEAEDTAET, EHEFFTRURRKLTRELRLE

FEEE KB, AR SUE BN R E R R R RS MR W B B

Keplia]  RxAs, AMGY, BAM, REBRE, 2 TEM

JKF§(Oryza Sativa L.)J2) 72 Ff A & 1E Y,
FEHE T 2ERIT50% A BRI, #)20504F, 43k
N OB B T 92, FERAR K 70%A4 B 2 A
I #4 K ) 7 3K (Food and Agriculture Organization,
2013; http://faostat.fao.org/). H &R b e KK
T A 7 R RO R K T 2 T PR, R G 7 R R 3R
E 5 2 AR E LM RA K HA N HE
SR [E] I 2 604F B K S B R R AR 7R A R R
TR BT A T R RS B ) B . X S AR KRR
)T WK 8 R SEME: 4 — U= 7E 201 42 604F A%
FFE R G B RN, AU TEY SOk £,
HEm 7 prER A e v, =& RiEss i, 5k
TUE WO E A B R 20t 4L TOAE AR I IR
M Z2 2 FR T SN, MKRFAE™ LT —4180
BHEL AN, A KR BRI i A, I AR
Ay, K2y ARAERIE N, TEAKRGRG = A A T
=R

R, R AE S BT T & LS. e
HoTE AR K BRIREE =, AARKE | EMREZ L
WU AR TEIRIE ST, A R B B 22 Rl ] 40
K J R A BROG T 1) HE RS TR L. i B AR Al A
PTG TR IRT 291 IR A R (B A ) Al
AR AR, R R R — [R) R Y e SRR . PR
XS AR A AR 07 AR I TR EOR. i, 3
ERbE AR S OB MRS Y B AR, B R A
o 7 G T ) L TR) IR i 22 Mol HUTE BT,
IR R RO MO P L A B R A e S R .
Dt R SR 1 7 00 B S S R B TR E AR R
b A RS A= BoR | HEsh TR FE Sk @Al B Al AT
Rrgk ke R HAT DRI I 2N . AR SOR fRT 2 G A SC A Y
K | (O EE S I o (R 5 ) .
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)R SRS, X525 T —3Hb 5 2R 5 0 & 38 AR,
IR B REAR R AR S H. R E, KEE
PO Gl T8 B R 2258 & PR 24 Fh P 3455 Fl 1
S F FE LA &M Br(E1). 76 201H 22 5048,
I, R R B A R b O vk X b g R i gt
Frviie, BEOLHEAT BAAHE; 20t 22 5048 )5 Wi I
ih, BEEREH AR ML R, BT AR E RN
TR LR E R ARG R, S E A H AR
RFZRER . R 2204 42 70~804F £X,
VAR E R Iz A, TR B A B R 5 I 4R 0k
17, HEEHRESEBTICRAME T AR, b
BHRZE MW ZNH, 2238k E 0 SR AR
87 8% T8 by NI 1 |1 o T S L B N U O S B
SR RERHEST R, AR ek AR T KRS Y AR R O R
i MR TR AR KT R e R A —
ANTEIRFE AR 7= LA 24 R Sy R

A AR T T A 5t 1 S At A (W] 9 SR AR 2 28
A (R 2 R — AR (Fo) ZE AR 06 7 o 3 g P A = 4 A5 T Y
T T RCER LG, R 42 09 AR A 15 7
A FEARZLZE AR, IR AR 3R 7 2 A
45, X R P A B KRG S Rl (e 22 4B ) Bk i 2 38 7k
Fi. 19644F, 3= B -4 th R K R Z A4 35 i) i A8
TFREAH KRR SE A 19704 K 30 7K ek 7 10k 400 ft o vk A
AR 19734, —R(AE R REFRAKE R) 4588
BeE T, — RIVERE R AR E R 90 2h vk & JF
e 4 [ T AR, (e A B AR — AN K

BRI

zﬂﬁﬁf‘\@* c* 7000

R A BRI 28 ML B [ 5. RS R el E
LB IOR & R 3 mh 1 = R A AAE, 2K E R
R —RER, Dy A B R A 2 R L EOT
FETRTREAS. s, FRERAZIENTE LR |
X R KRR 2 S KRR RS, T T K A A%
AR = R AR Z B SR A A A
AERE A, HE)T T FR R KR T I A] B Z s2 LS
AE63. PG JLAIXIE 72550, Hordr, RG22
Al 63” AR AR 15613007 A, 4]
TR A I T AR R KR . FRT, R
A2 7K R 4 A T AR ZE R 16185 A Ze A7, o5 T
JK e oA TR A 539618, 7R 2 K R R R Y
58%. ZACKAHAEAR R M AEE S, Wllipg . EDE .
I RN AR, S KT ARAY A R, IRE
P4 25 (B P ROR . KR 2% P3R5 2% S v 4
AR PR B A SRR B 22 i T E R STk
19734F, PP A WIFA 7R W) Jb A B 58K M % B
KR AT R, I E RE M RDCR B A T
FACK 58S, XA E R AR M KR A T B R
. KRR BATREAERK B &SRS
RIHEVEAT, e H PR AATT Mt v 7 B rE.
L, Al AR X R R iRl A OB 2 52
IKRELE T BOR. i, fEE R HBAMET, Al A
TR G IR GRAFA AR, TERK T e 1 A
F AT R A S, AHER =R R
BYORFS FORBIEAT &, I 1 A DGR A

SERREE
e

" 20(HE60ER  TOER 805(E

90,

U 2UBE00ER  10E

Bl 1 60 4 EKRS AP B AR . B AR BoKAE = i 28k P it 8diE 5 | B B KSR http: /iwwwe.stats.gov.cn/tjsi/ndsi/)
Figurel Advances of breeding targets and technologies for increased rice grain yield over the past 60 years
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T RITIE WA JR AL = BRI TS BT B B 3
Sh, GBI T R SIKE RBECH A Z A T 4R
MR, 5 =R AR, ZsCiAT Al K
FEOCURBIZ AT R R I 0 B F R A SR T R
P DL EA B BT RAR A 5E T HeAth 2

2 T E R SR

TN 38 A R 22 1R DA BR84S )
KRR B e 7 VR ™ I o 52 B 45 [ BN AL 2 TAE &
e FE L. 201 22 804E AR S 1, KA = ot Bt
— AT B B, I T R (K L), Hit,
T 545 7 Fe [ 2 [ B i 58 MUK 25 23 312 1 /K e e v 7
BRI Flan, EPRKFEESE T 19894 1 H T
K AFE” (super rice) AL &I IA Bh T YR B Mt
S V0L g SR A A R P R L 2 B A R
20%~25%. 5 I [E B, Pk BH ARl 2 TR AR AS A4 58
TEH BRAEURR A g A b, JF IR RIS O ik R
TR F5 15 535 75 /IORE 1o 7 i b 25 ) 1) 108748,
T TR R R Y R s T A s R G
JE& AT 43 i o [v) 0 A0 SR FH | SIEA a] 2 L 320 AN
T4 2 PO AR 3B B, 48 th 24 F iR B FIH 5
TEA M R ARSS A 1R e 2 355 5 R E B M4 50
T ). 19964F, Tk [E Al 4 25T 1« v [
BRI W H , TR bR Y R 2 Rl 5 R AR
SEL IR G 2 SRR AR AT,

L R N SR A S R A S =l = DR
BP7E B PE UK 55 B KRG i Rl (ALE ) FH B L Atk
e, AT b R AR v R R (L), 4 i 20
MBS TG, hEBYRE, LR mE
W T E KR, W, v ER R KA AL S
P IERRAF TS KRS AN R B LI AR R 1)
I 2 A DR TV R Sl R R S 7 i D Y 5 e A 43
FHLFESEMF 5Ty T, WS T 28mebE iR, X 2e i ]
FERIBIF 5T A 7843 F RN & i K A 24 R A 298 0,
SR RIRE STV [i) %) A D0 35 B9 1 L S 1% B R S
AR, ARG R AR B AR 6 ST L LA,
[ S S e = ) AR LR 3R TR e
AN TF I B 5 77 H bR, M 19954F /K i B 77 5 i 400 kg
ZJa, BRI A H R B AR W R 15 5%,
JeJ5E k5700 (20004F), 800 (20044F). 900 (20114F)
F11000 kg (2014%4F) A4 ™ H 45 (http://news.sciencenet.
cn/htminews/). % 2 20154F, & [E 4l 56 e 24 14 48 2%

AT RJLHE A 8L A, WRALE S . ik
9308, IIfLHA86% — R ML ACHE, BMifiL268. M
R IL . WEP L5275 W RB A A 5CFg, LA Kb Ak
265, HEHE 28 SR MR ET AR RO Hirp
2724 A8 K R A 1993~20154F W [a], A A i ALZ AE 3
K, HATE b7 54> 4% 38 R5 FpoAE AL 130 L (http://
www.ricedata.cn/). 2 A B i AR TR R T K 56 B
PR BEIS ]9 thm*(600 Ko/ FT), b3t s s
750 kg/hm?(50 kgl 7). [ K A% Z4 Fi o 34 ) F 52
Yk SR A4S 7K T

ANk, IR 204F R B R A, IR EKFE A =78
pNIR AV  Cl Sa i  dd J  3 = k
1E420 kgZe A7 (D), 58 90 R BT s (785 7ok 1k
AERZEN. X EEIERY, BORT &I —4
Aot TR, TEEEMN S - RIEEAR,
MR REAE =BT R, 7ok, FRIE70%LA I iy H L™=
FE X il J2 T v 7 ot b X K R A 5 kA
TERMZER. i H KW S A . mIEFE. &Y
Yoo ARERET A =, EAARTFA S E AR
ME A B Ay T RRSE & R SR, a8 U B

3 SrtudE AL

WAG AR, VYEYEFE AR 22 2 FE B 15 B S5 0
FH, 3R EAR A RSB TR KR, HREE K
EAT . A v 7 A R B 55 R R T AR TR
Sl & BIAAE . 462y . KGR LA B 55 B 7 5 i,
SR AR T I A RO ™ IR Y Bk K, R KRS
A e S YRR S B O IS ok e UE Bk R B LU
L.

B —, W HUE R R R KRR R
R E, WOREDR . AR . RS RIEURTE d 4 e E
T R 7 0 2 — B AE 15%~30%.  H ik [ g R
RHEIZGFIBIE N E, 2044, RERZGHEE R
AP 1 R A W K A 24 0 A S TR BT RN 2 i B
S — RN TN, (A B T AR P A
AT AR AR ROR AN . 3R EUKAEAE
7 o RUIE R A S Al K R [ 24 75%,
TEF I RARMCE, 7E 3. AR 241X, A B4 HE R
HOLHS T R RZEE . S EmEdE 4T
— RINR GO, W HER AL | YL A S SR
A= KEIRIHI 2. FoE O FE K 2 4
FEK I 1 70%, 1 7K A8 A FH 7K 29 o5 B A Al FE K Y
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70%, JKBIERFIHRBCRAN R . [ i T A ER A A i AR
b, AN T) Az 258 DX W o 43 A DA B K 9% U8 S SO
i, FECREEHFARREME KA. 7oA, kK,
PN 55 B0 Ty S5 K A U, 55 Bl . i HAE R
ARG, FEAO A ORI AT AL R A
AN Lk KRR AR P IR R MR, T R A AR R
PR . B AIK 55 B 3 RN 57 3l 48 A BCAR i8R 7K
FEAE = i — A2k, KRR . KR 5T 5l
T ASKAR S Ve 7= e i vk A KT REROL [H i,
BLORUE KRG TG AR AR P= B AT R KR, KA
AP TE R L AR SR b, T R 4,
PRI A IR,

R TR — IR Sk B A T A R Y TR
THEIERZ X B @maErs . AR e e
i, It EA O R R AR R R B RUR R 1 4
J7, WM k2 K ST S IR, SR
APy AR A FE A4S . 20014F, R B H KL it 5
SRk FEMIT R EXUS 8. HEEN
0, Kok R LA KRE = E £ S 2R
FPgEUs, W5 Y ML R A HE) SRR A 32 | TRl
2, AT ARCH B, B I s SR TR UR i SE A
R BT AL R SR X, SO RS R AR
43 F K L KRB S i, 35 8 R i 45 S
TAFR; M E B 2R R T R P & A T 2
AL, AT AR (A e P 7RI H S
AR, BEEPUR . Prd. P, EIREA. m.
PSR T — R - S B 9 R 1) AR ) B AR TR
ik i AR SO e (e RS (green super rice, GSR)
i FE 2228 35 KRR A B AR BRI
Gb, RPBU T AR AR UK, KRS
PRSI AT Ay L DA AE . KPR R
FE Y E R

(0, 7] GORE AT B T I PN AN IR AT A e 0 R S
B, SR MR C K RE B Rl HT H AR, 20084F,
Ay AR U RN ST 9 5 U M X R k0 R AR 1
T R RRGE - 35 A S H B, R R
W % €0 R R T o P e A SR B M B R 4
(Y EE 8 (CR) I H #E 47 T % 2% B (2010~2018).  H i,
[ N 302 Z /KA & b FIRHBIF B T AR $0 T & €6 68 A
MIBFSE, FEIE AR T 78 55 N BT A I AR SRS AE X 43
TEMEEMS, FFE, EEPR EWER T SR ANE
I 134~ [ S K R B AF B 57 0 ] R AL A4 2 ] o 7 el A
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¥ A5 2 L K RS 43 F 75 A EIME I 45 . G €0 6 0 R
5B © 2 IS R 50 i AR (http://www.nstrs.
cn/).

4 kBN

FlIZE DFIge sy . DGR . TKITE . R
PR F AR, Tk & S 1822007 4F $iE H A (0
LR E B FEA D, RILL H AT B AY Rl O
S, BRI SRR U JRUIE 5 A0 T BE K D 4L AE 5T A
BCER, 7843 A FH A RE A 2K R I T i 44 ol 35 PR 9% I
BHEG FARCHEAR | FBRNEAR | L EFHF
BES AR, MWIER K _EAL A 4 FlcAT FIE A,
BE sk ByRs. RSN, HE T a0
WG E W BEA SRS KR E AE R, BRE
SR PR AN, B e R H A 2 R
Pilk, SePBE s ERARITAR 2y, Hik, SCBIRFK ¥
VR RIT SR B A A %) v R PR 00 ARl sk 2R, 3
AR R, SRS, i AR, naFRRid
PERE A HE LM EAR, BF R REE
HEE A KRBT AR, SEBLBTR KR B bR, BEE ThEE
KE DR 41 2 R T 00 DR S R R LA B 45 0 8 R 1 5 o 52
B, KRB AN BT W RE A 7 A 7 LIk B LU 3
30%MEK, RIAE m =R = A b, SRR &0
AH G, a0 247t ) 2k 30%, 6 /0 8Ll I i T £ 30%,
FEEL A HEIE SRR IX R, 95 2 E 10 7K 571> 30%.

UL 10473k, [ AN K R D e 2k R AL B 5T+ 4 T
BREPASL eE gl B PR TR, B R TR AR L0k
AR PR S 5 2 B B S T 2R 9 30E i A R i R 12
O3B E — L R s R R L P AR SRR
LR S AR L AN E MR
LA BT A JE D PO R T
AR 11 e A e e PR AR S S T v MU [l i 1 B RO A
P KA e N A R 628 R R T
FEHAE RSB RS, b S0 9
KB 5N B E T HLSC A BRI A R S 4

HR, 7 b 500 KRS 2% 0 il o R IBT A R
T8 5E AR N ) A 25 XA R f5 ol il 2% 58 A 2 A A [l
L ARARL, R T RS E R e, R — K
HEEYOR R . AR, YU mr SRR R
S AR. BT KES B AR A S 038 15 0715
(BEW), P& KR EEHRIEF S FArd. @il
O3 FARIC 5 Bl 18 5 B 4 36 R 2 0 % S PSR A R 6
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P 4 i DR 20 0 P % AR A e A Y, TR T LA
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FI 7 SEOUT L SRR | T R ) KA B
v A FE PR A R FR ST KBTS KRR AL A,
VAR AE LRI . B30 . VIVE . i S G )
(http://www.sagc.org.cn/centernews), B8 T K #F iy
VAR SRER. Sish, — R gk i g
A2 A il A AE A A [R] A 285 DX 8 e I 52 5 R
SRR, Gkt R SRR HT R 2 SRk B R T
DA/ A 25 RN B it FH £, BRIl L 4Bl S ]
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i I

5 Je#
P 2 SRR AT 7 B 185 ) PR B I 6 I 3
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Hybrid rice and Green Super Rice
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Rice is the most important staple food that feeds more than half of the world's population, particularly in Asia where
90% of rice is consumed. Increasing rice production is essential to meet the demands of a growing human population,
with its rising living standards. To address the demand, rice breeders seek new sources of genetic variation and strategies
for efficient breeding to enhance the productivity, sustainability and resilience of rice varieties. Over the past sixty years,
rice yield has undergone two big leaps, mainly due to the widespread utilization of semidwarf varieties and the
exploitation of heterosis by developing hybrid rice. The increase of rice production has made great contributions to global
food security. To further increase the yield potential, several approaches such as modification of plant architecture and
exploitation of hybrid vigor between the subspecies indica and japonica have been successfully used in development of
high-yielding varieties of rice. However, the increased food production with high-yield cultivars requires high-inputs of
nutrient, water and labor. Excessive uses of fertilizers, insecticides, and water have resulted in severe problems such as
the deterioration of soil, water and environment, as well as the decline of crop productivity. There is a massive challenge
as increasing crop production must be achieved in a sustainable manner from less land and reduced inputs. To achieve
continuous enhancement of crop production in a sustainable manner, “Green Super Rice” (GSR) with “less input, more
production and better environment” was proposed as a new goa for rice breeding and rice production. The concept of
GSR focuses on promoting resource saving and environment friendly rice production, while still achieving yield increase
and quality improvement. Thus, the new rice varieties should possess the following characteristic: resistances to major
insects and diseases in various rice producing regions, improved nutrient-use efficiency, and resistances to drought and
other stresses in areas needed. Furthermore, GSR is not only a kind of varieties with the above desirable traits, but also
advocates an efficient and environment-friendly crop management. Recently, tremendous achievements have been made
in developing and adoption of the GSR cultivars by integrating gene resources, molecular and genomic tools, traditional
and molecular breeding strategies, and combined with the application of improved agronomic practices, such as the
mechanization and simplification of crop management. The GSR strategies and practices have influenced the
prioritization of agricultural research direction and breeding targets, and the policy change for agricultural sustainability
in China

hybrid rice, heterosis, super rice, Green Super Rice, molecular breeding
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