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Table 1 Super rice varieties bred from Yangdao 6 and their planting area (~2021)

FEZORE R R R~202 1 4E R T A(667 hm?)

Hh X Eit
[ Bwithes withes YHRLS
Sy 0 0 0 4 4
sk 9 0 0 0 9
PR 4 0 0 6 10
X 13 0 0 67 80
MG 140 0 13 0 153
HERTH 0 0 0 261 261
I 298 43 143 130 614
FiyeEey 243 11 131 70 455
UPIES) 0 0 0 346 346
Wi 906 80 63 26 1075
JTURH R AR X 200 424 27 659 1310
EE 405 216 866 543 2030
VR 1240 127 190 578 2135
g 1668 112 349 230 2359
A 1004 1783 1085 579 4451
bipls) 2937 521 1567 601 5626
Mt 9067 3317 4434 4100 20918
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Table 2 Planting area of Y Liangyou series super rice from 2016 to 2021

R SERMETE AR (667 hm?) it
2016 2017 2018 2019 2020 2021

YPRLS 36 67 102 161 199 301 866
YHf25 81 77 45 39 19 17 278
YFL5867 13 16 16 83 120 - 248
Y #1900 77 92 114 169 210 143 805
YHR1173 12 17 27 27 28 31 142
Y957 - - 10 26 26 36 98
YH305 - - 15 12 13 - 40

JSEis 219 269 329 517 615 528 2477
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Table 3  Super rice varieties bred from Huazhan and their planting area (~2021)

LA AI~202 1EE R TR (667 hm?)

Hh X Eit
CHifth4E & B AR AR o P fRAE KA
[SuiEy 2 0 0 0 2
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PR 10 4 18 10 42
I"RE 0 8 43 92 143
BoAKe) 41 13 24 29 107
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FiTyeiEey 6 39 78 86 209
UPIES) 342 138 110 126 716
Wit 0 5 3 17 25
IR R AR X 0 22 66 117 205
EE 314 56 278 0 648
WA 101 417 600 1076 2194
MANIESY 54 600 278 1105 2037
A 382 220 286 216 1104
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Mt 1987 1951 2168 3064 9170

B2 PR aE SR % 20 144E R E A
SEBAE”, LA SR AT KR AR A A
B, F2WRAE KM, RSB E TR Xt
ANTFIAEA (R SM 26 A, S Re IR FF AR 8 i 7.

“E R 52 R R 638 S AL (5 T 20 4 7 F KL
TR KRB A A, B fr=. R Em
KER. ZAATE2015~20174 5 Jq B KT gl
KALHAH TR e ra iRl ECRE L X R 4 X
W LIRS . T AR SR R e, R EAE
A EDRIAREFIAE X AR R I = = fa =k, T20174Ep Ak
MV RN E ARG SR, BEAk, BERIRAE KR R
PumtEE. ZACF S, T2019FE80A 8 N il
ZRg ) <P R kB A 5 R,
Pl AR BB B RS O RRE SR, S AR R
FRrE L PrRPUE AR AR R R, IR
4 R R BT SRR B R BRI 2 B K e Al PO
BE20234F, “BEPRME GO R B AL G HAR
BRI 27 PR R v S S T ) AR 5 B ARATY SR AT S 4 T 2 52
AKFEHET AT = 4. ARYE B SR RO gt 5
Wi, BE20214, % HHAFM R 160077 R
TE2015~202 14 1) 42 [ o At 11 A A7+ 1) A 58 8 it oo

6

e EIEBOFA AN HEWIIN, X — AR
HUBCE i KRS & D S <A =< I 5L,

2.4 RIBEZSRAE B B R E MR L R R
B EHEH

PE R B KRS T B FERI ARG ARE RS, R 2 Fh
L — BRI KR ENA B8, 201270448,
7 W V-4l 2B BT R FELRIR it ) 24 bR 34 7 e sk
&g, BE KRS T, SEPl 7 IR E A IRk B Ay, SR,
EE R A IR e R ey T | - S Y A= RN N S B N
B &R 8 MEAFRE DL S BEARTE I 22 S5 3 S Fh =
BmIKS— R5 Rt s, EIRS] T RERAS S
AR FEAEHE N R A= R R T T R gk . R,
QrA] 78 53 1 FH KL R R RE 1 79 1 I o (] R e A A —
BB RIIRE.

R A2 T B R D 5 8 32 AR T RIASE I o ] 2%
FARFARIFIA, X — IR A% O AE T 50 IR 2% 52
FIAEFEREARAE MR, Horp, B35 E A
“02428”CKERE)~ “BIPK63CRIAR)"Y, FEHE 72 S FheCa-
lotoc” ST S Pl A A T 23 A1 3 [R] (1) B R YR Bl 45 2
SRR, AR 2 AN L PR (A0S 5-n) A2 AilVRE 23 52 7 s



R R

0 S, ST T ARORIAT S b () 2 S AN B 4, (28 i
REAGIEE B VE,  f e ] 1) A b b B i) o),
EAT, CRIRE 4258 /K Fe 8 R S B A T 22 J T R S Al
i, o E KRR TR B R 5 AR R BRI R 5,
AT AG 7 9% T A ML RL A 5 B A 3ot 13 176 PR
AT E IR S 2 ARRE LR Ca TR
TE A E T LA 2 4 R

HIDKE 2% 22 8 1) L Th 35 B 88 AN T S B AIKE I ol A2 31
B =5 PR B R N B R R A ). I A 2 5 A
[ Evali = Rt FE = 1 s L R TR ) SO S P
TREREE AL T W2 AR e R A HIRAR
FIREA Y HAG AR (A B 1. A 20224, T3
PP A RARES L LN AERIIAE R
IKBNSAS, TR REA B B EIA E 11, X
SR H R A SR A EC 4 R i T 4 4 LB e )
FeAT b P 4 A B o S A 89S, Herh L FE 63Kk
FAcFE(E L), XA EBEAREE AR T H
HERE. RL6S R AE20055 & M ITHIAE 4 S 9 s, &
TEF= . S RAPUR S R, NS T
I 2700~750 2 T B A==, Bk, #vEe s —14
HIKE A2 AT R, X R R R S, T KUK 328 % )%
ZHIAEEI R, BRI AOKBEATNE
Bl VP 52 A Rl A 24 AT R 2% R R (48RRI R 1),
2010~20244F, ZRiFE T OB 2800/ /. AR
B ARG R R BN B R NBREAR, HIAMKE &
VERAAR T Ty 3R, 32 $2 i RIDKE [ 1) F AR 34
BT, IXFIRIE 4 22 S RPN AE 77 & B 3RAG T KR
PBTF, CRAEZ DR BRI, B RIRE A B
FUBS, SCEFERG I U, i, 75201 84E P it 2
FE I B A 15407 (6 A2 2 5 OB 3Lt b, A 2d
RS e, TSR TR, E2012F1
20135 E AR = RIS U, P & 120/ A
L. RN, 12 Rt R 3 TLAE BT R R 2R 5 b A T
R ) (B G i PR (2016~20224F B e T ARk 3
926 15 )2 H AN, “RL15SH R HAR S RS K 5
EE LAY NI A R B B RS
IKFEIRRIN B B, ORI (KRS B Rl IF ah PR K
TR KR SIE o () (R s AL 35 R, RS T R 4 1 A 2R
fltn,  w E KRG 7T TR 5 4 7 AR A} 2 F 7 o 25
RiEVEE R 5 R T7245. RS S 2R 24 2 75
TEARFEE P R, SRS 1 A0 5 RN 77 43 v 250R

el 3RS 5 T2019FM2021 45 j5 it 7KL
HHOR RS X R T SRR X [ SO AE R, %
AP S = Pt = ovi: | I <E4 @ =S 16 Ml o =
AIELSR, 5T 2022 4E b e B R i A4,

R H BRI 2 A FE 7= AR 35 01 B 5L &
RS2, H LA A [ ) S VE TSR A IR, AR
] AR SR IS . H AT, RIS RE e A Mk ad b Tk
G B, B T % B RTE 5 A A AR B B S B, 3 T
JEX Az 7 A TR AN B 2R L 1 A8 45 SR I Ffr ]
TEIIAN B S G2 B 1) B[Rt RIS R 4 2 S R Mk )
JEIE T BERLEFATHE— IR 5 FH 240 A R i 5 K]
FERA B HDH R, X — AR EER K — BRI
HFE.

2.5 WABERENIEE S, BRI T RER
Kb Ji

RIETRE GHERSFRRIAINE) , BRI
IKFEB AN, S RLE. PuiEsR. R E R R
FEF= 8. b JRANPUIE S & DR AR A B B AR R, JF
B ol il e Rl A e Bamg”. R
B HAT O &l ¥ e AR AR, ORI AR R
thii %, (HRBERANETHBERAH, N
FERBR ARG T Fh7 T R RE B AT EEAE Y. AR, R
S SRR R A 400, EESMERIL
FRXOLTE. ShE. BRILE)ME XA
TB).

R R I R AR T R R R A
EQ0Hr, X — i 2 & 2 Al R 32 R
BE, WMEHPLBEIEFSDIF“IRS”. &HIPAITIMN
WA FE R [ b 32 177 e sg 4 & DL R BB Bt
WL PR PUHRIE P TR 647 IS 1197745 1) 2 3 30
FACHEIE G W EELSREA R, 1% Ll 5T 5 Y 1 ) 7 A
FIH, NHEERER . R Prd SR
7 S S T KR E R P g e,

AR At DX R AR 1) S0 A — LA R R R
FEMAE X, AR DA O P B i SR, H
R 5 O 4 AR 7 5 (1) 50%. [RLtL, 5 fRE 1Y
RRZAE I R B AR AL T R =48 O FRIE H A HE
RUEB RS o R B L X . e E B RS & Ao
H S Liok, 20014518 0 74 RAEY) SR o 2 & 5
SHE, “TLR265 A — MR AT Pl 1%

7



AR AR BT BB OO T g = E A S S R R

P
238888 85
2% 3588883 s
H4 3 S e 5w 8 88 S
% 2 5332888 &
L% 53335585 O
s -
h h5 BB B2 S WS
& % % © LS
‘7:,. S %, &S g8
b, o, o, ¥ <
Yos Vo, 2 & @ oS
6‘)\? 0‘; v N P
. J’Q < 590' N
G;oe 09?/ nB 24 25 1 > d‘) 107‘

Yy, 120 21 3 AT oA
6190 Y 20 / < 0@
Yer1g,, 2 O )
8 21) A%
67202020, 19 6 Y50(2021)
YY6711(2029) YY1516(2021)
YY6760(2019) YY1520(2022)

7
YY6763(2019) % YY4149(2021)
18
2
yY79(20% ;\ \ N 8050129,
02 17 4.
8027 16 912120
i S 15 Y¥4o 76)
o\ b g
o q_(z.“"‘ < 14 4 10 7, 27)
O N 11 2
*\l\‘l 091 )} » 7\95 027/
o> Va0, T
N L
& D L 8 Y 7
NG L %
CE S P 4% B % Y
oSSl S % to.
< L &S S A~ <% %S % 2
Q = 223G e 0
FFFFEFe33338% %
FEeS IR eER %
L g8z82R%% 2
N ® = B o = “
>~ ; ~N ® 2 2 2
>~ > - 3 =
> —
Sterile line material
1 Yongjing2A 6 Yongjing 15A 11 yongjing 6A 16 Yongjing 94A 21 A49
2 Yongjing 3A 7 Yongjing41A 12 Yongjing 78A 17 Yongjing 12A 22 A70
3 Yongyng4A 8 Yongjng 8UA 13 Yongjing 43A 18 Yongjing 88A 23 Yongjing 86A
4 Yongjing 16A (9 Yongjing 49A 14 Yongjing 7A 19 Yongjing 67A 24 Yongjing 77A
5 Yongjing 26A 10 Yongjing 55A 15 Yongjing 70A 20 Jingshuang A 25 Yongjing 45A

B 1 mEERSIAE /MR EIIES MR (~2022)

Figure 1 Yongjing series sterile line material and its bred varieties (~2022)

FhEBARMRA SAM MBS S NHERIES T, &
OB ELLAR S RAEAS Aok, KRR IR K T B )
AFROLES, IEiE R B PARMR A T R RO A S
y, MM s Vs EBEM TR S EIMR, 2%
P ER, IF B RARERTURTE. SUErEm
Iz E R, B AR DA T A,

AR DA T RRIE KR, JEHAE R T 254 7 )
TR, SFRERIK, BRGRZER. i, £
AR B R, B S R A AN, I F 2R &

8

HiFEME. 20134

PR =B IS8 AT, MM E, PR EEER. A
201254 DISR, i i A IR G K, 20134518 511692

, GERE AR R AR B IR, <ot
3157 IE B AR b B A E Dy R L L RE R A . 1%

JIH, R4 R A SRR R RERR A G Ak,
Wit 25 16 RS i o 40 AN W7 20 AT oo 5 B A e
Sk, ORI B TS BT AR R i A
BE ok, SRELA606P, FHEEssP, 210,
2 JUSENE /N S EEE WS DN %/t E g &)



R R

B R E AR RO S R AR S e
e 4 HAT B L

IEAESR, AT 58 AR KT A IR X A2
JR AN = P [ 4 R AR R B AR O TR T B
Ih, SefaisE M2 AR AR ARG LA, AR
46, FEFEO108. FIKES50555 1 Xk i Rh 2 kRS 4
e 5 e i Bk B B P & 2. Hoh R k46 p N
AP 3 SN SUMTS I W2 QTN iy = N S AT 12
Wi, fEEFE, EaBELMEAR. wh 44
FAE IR, AR E 7 E HER R AR K
Folr, 777 ELR P DR 3 A R SRR, N T
5 8 NATTREI 5 R RS S b IR R R, <Rk R
FIARWB S HT R, w1202 145 V1 58 IR 44 A5 b P R A
571807 BIHH3908%5 8 X Ll R AR AR FR e
VRS K B RN, X B0 A AN BT (B AR P BN 7 il
Hbx, SZELT /KRR, R Rams. [
I P A SR 0 v AR B, FLIE SR T KR Ut
Bl Gpnz. i, AR SRR RS 1R B MARAS s
LT AT WAL <7 153 4 1] V2 A3 fee B ez 45 75
FMIEEAS,

BB R E AR E, ERR R SR
R, k. SR, PrEd R gt E i EEH
Wz —. GEZMMEMEAR, @il KRE
A RIRBEIHPT AT, 9D IR AR ¢ A o i g
fd sk, M E KRS AP 1 et A ga e k. o,
BRI TEMBA, 28R R R T3 A
4 150 JIEEAE211 5100048 b 4% 15 4 i P 47t
FRVERIE I 5 255 P T 20244E B Th 1T v R 5%
R SR, BRPURIRE . WEdR)ES, BTRE
RO AR, B BT SRR RS AR T R R
TS SR, fREEAE A N R R, 2
AT AR P 1387 He I By A5 AN i v i 1) [
i, 76 S0 A (3 AR R 0.5% 2 A R B 5, A
1E RN LB B et AN S 0 T A i il L 20244
BRI N3 R B R e,

3 SRR e i i T P

ARG T AR OR LR 22 4 RS 7 22, R
EBZRE B M EUIR 2B BRI R RS H AR T
F B, F20154EK, KRS R g 214 bA B (5

VEA— A TN ORI, Bt Bt 1 AR 0 AN
P ANAATR R B IR 22 BEAL R OR K3 0, R 2 A%
B2 7 2 Bk

(1) MR BHIRFZH AN L AR R. AR BTIRAE
DAt B, IR s K R A 5T PR UL B 0T R SR
B EAT HE RIS R L. e B AR E R AR
M, RAFEERNEAERIE, REREDAMNG 0
2170 1.273 % 43 4 BR i 2 2 10 97 A A W VR L), (H
AT CN AR R B ERE R K IF AR, HEEE
AU B AT, TR B 57 Ao SR E T
b, PECBAE IR, ORGSR 2 A
BRI

(2) A PIAE G AT S TR, 4k
Vel T5 S B A AR RF U
gt T AR A1 o e M R TS SN, X R
AR AR T . ARG R B, S
AR AR AR IR =) R, X e Y 75 2
FAVBE TR el TR ST KR o i
B

() ARAMARC AR HE KWK, &
PR B S B ANESR I E R H AR, REREKE
RS A A H R RN &R, HEEAR
AVEACF BB R, XK BRI ZEOR MZ e e, (A3
EAR AR AR EERAROE L —, JTHRHEOZR
R\ B S5 R R IR VR RIS, 57 it o e K, T A
AN S, RmAmme. XERE, R
RABPAEE R, YRR R IR, D52
(ISR T U A2 T3 1) 75 R

(4) R, LR B S B R
JE&. AEDER KA AR, R AR I A
HE AR A B4 (7 4, 3K 7 TR P BUK R R AR
mANG R, 507, AR SRE R
IR AEANGR (055 [ B BT K, TR AR A Rt i 1 A
b B RS,

() AMFEARK KRS BB, R
IR ATRERS S [R) 2% Al A 1) R _E PG 1 5 2SR
(BT fife RO 2% S RE I RIAE IS AN . B YRR S5 5T
e 78 A ) % 52 K P DA R B R 9 5 207 T A A
RAEABY IR SHE B R RS HEEAN 22 2 VE A5 ) AT 75
DR

(6) BURSFF S RERAALM.  BHEmwEEFMHE

9



AR AR BT BB OO T g = E A S S R R

W BANKS R s, B RS B AR AR K
Ferh, AMUHEBMRIIANSS T, 0 E R BGE
(R SCREAIOR B B RN, 30T I KT b i 4
FHANR i AR R A A VA I 52 188 8 50 E 3

4 SR I S B R SR

B 2R I R AR R 5 R AR 25 R A
g, HET IR R B e SR R
e JO RN LR DA R A 24 A e A5 4%
EPRIRBEAT . Forb, R BIH & AR R LR & Mk
WS FRIAZ o, AR 2 8 2R A B R A () 0 - B 2019
5, T o S 7t A O o 32 DR g 4 R 3RS T T
EAEPIZRAF TR, EIRIER T 8 fEdk T ot
SRR AT IR, R, TR EKRE AT ST &
Rk B A R, BRI & H R 0A S R K R LA A
HFER, N T KENRATRIEE T, i)
SEHL T WU AR AR R (doubled haploid technology)fE 7K
BEMP BN, ZEARME TS E MR
6~10 MR BB R 5E, KK4a%a 7§ FprE). A
[ o e 2 o 3 AT A 5 6 P 4 22 SR s /L), sl
2% IR VU fE AR s AT BT AR RE R R A, B T e )
FOFr BRI PR G A DY A5 A KRR, SEE N0 17
SN, FFRE T AEEE RO R, AR [ BACTR)
HANTRRRRITTE, RS 7RG TKEYFH
FMEAAT 2 A TS, 322 A A 08 ) 7 7 e
BRI, BRE TR B REOKTE B M SRR 7, M
B 56T /KRB AR AR L R DG A S PRl AROR A v
FERENALAE S, HIEFR, RiceNaviil i 4 #i kB A1
N LEBHARTEE X E St gy £, #
EAAR RIS T Fh. 20224, ZEFEFBNE L 5
BT YA, BRI T R KRR R R P R
SEREDRIPA TR, B R A B R AL
B IRUKREH A, X — AR KFE R AL o R A
FEFHERAL TR ARG, DLW A i () SR M B T
HE FE B BT I A% SR FE 71 B Minal4.08
RE AV 68 A8 B Fholr i A 2 $2 At =5 22 AR R HE R
XHE.

BT RANENE MR A2 M R TR, e
AR E R T EEEH. By, #Eixt
MA T TR G S 5 SEERR USR5 55

10

Bl 2 g AR

Figure 2 Process of super rice breeding

T3 THEEAT 20 BT 48 7R 17 3 SEobA ) [ PR AR AL 0 22 S 4
WK E R BAPR637F193 117 (ISNPFRC &t 7~ H 4 =i
BAE AU, “BUl9T e N K63 ISR A —, Mi#
fERME FRAEENMEERETY oh, RERAQ
B TA R T A B A E A AR5, an-IR8”
A< ERIE R SDIZE R R IR GIN, SEHL T /KFEH
PRI, SR EBRIREE Y, TS RIAR SG3E H (i
S5-n)I) 2, BRI E RS KRB E I A
IPAl, DEPI, GS2flL 5% A 2 R 2R AR (93 117 B 1k
6373 A Pk AR 265755 ) A F Al K 3 vy 1 HE 21
farre AT, RoRmEYRE R RS, WATE B
BN 2 B TR AR R Sl AT Y o b, $2 4O
BER, JFRA>TRITEMEARREHRIER,
T B B AR oA, [RIR, BB BOR B i it i 4E
T 5 AR SRR SR 208 . % AR YIE,
T IR FH RN A 5 Bl s A TR, R B Rt 2
FEA B AR LA, FTREAE I, G E A i 1o i
RAESE RIS T, i 16 SR s ok
R LK RERE A O M AR, fERE ORI LR E,
ZHE AR B AR SR S AR, AR T
R E AT LS. M7 S RE N KA B AR IE B AN
TYMG P28, EA MR IE R PR REIR, A
30 o 4 3 DR 26 S BB 40 A 2 9 3th 7 i e b e B 2 A 3
DR, S5 B I8 G e AR DX ) /KR i Fe LA
PEF. eAb, i adh i) g ) A SR8 PR A LRIz 25 2 228
PSRRI, — 75 A R T 5L R DR A Fo A2 48 5 8
BERS, S —J7 T, AT DAFT AR SRR, (R S AR



R R

R SNSRI, HESKRE B R R T
PN DMREEN RS TR, AR

BT E AR BOR I B GO rp A  fe, L%

RS X e BHERE S OME, FERESCIUE R &

JENEREZ A HESPEIRE I R, A7 5 THEsK
MG B MR R K. E R T & e
AT BeAh, AR ORE A MK SE I T4k
IORAIFERL, <wm™. mRe S, et

ftLA e, n i st v [ R A 7 vh iR 88 = 0™ i
KBRS AWTRR R SRR G B RE
WIS TEOR, FIAIFREGE™. . 23,

S5 3k

EE ARG (4 R, AR B TR A AR 7 2
HOWSIREETG R, RN AR EERAR A A A
AR AT RFSE R R B B O

Zhu B B. Analysis of the long-term supply and demand trends of rice in China (in Chinese). Chin Grain Econ, 2007, 6: 19-21 [#tii. FEfEK
PR R BT, R ERR ARG, 2007, 6: 19-21]
Xin Y Y. The perfect “triple jump” of China’s super rice (in Chinese). Curr Affair Rep, 2012, 11: 4 [ Mk3E. HpEBHFE 5= =F Bk, i

2
ik, 2012, 11: 4]
3 The Ministry of Agriculture initiated the research and development plan for super rice with an output of 1,000 kilograms per mu (in Chinese).
Fujian Rice Wheat Sci Technol, 2014, 32: 37 [RMVIBE IR 7710004 JT#E RGBT, ARG RHE, 2014, 32: 37]
4 XuZ]J, Chen W F. Introduction to the achievements of Japan’s super high-yield rice breeding program (in Chinese). World Agric, 1991, 7: 16-17
URIEE, BRiAR. HAOKRE R M B AR BCR A 50k, 1991, 7: 16-17]
5 Zhou Y Q. Current status of super high-yield rice breeding in Japan (in Chinese). Seed World, 1989, 12: 2 [JFI¥##E. HA/KFEHE &5~ ff & Ml
R, PSR, 1989, 12: 2]
6 Xu Z J. New progress in super high-yield rice breeding in Japan (in Chinese). Chin Agric Sci Bull, 1991, 7: 4 [#x1E#t. HAKFEIE &= & Fhir
B, A S IER, 1991, 7: 4]
7 Yang R C. Research progress on new plant type rice at the International Rice Research Institute (in Chinese). Hybrid Rice, 1998, 13: 3 [#1 4.
bRk Rt 7T BT AR BURBAIT 5T HE . 228K F8, 1998, 13: 3]
8 DuSY,Wang S H,LiC Q, et al. Progress and challenges in super rice breeding (in Chinese). Chin Agric Sci Bull, 2006, 22: 195 [ 4z, £5F
W, ZEREE, . R Rk S AT TE Y ) L [E R 2E R, 2006, 22:195]
9 Huang Y X. Strategic decisions in crop breeding: ecological breeding of rice (in Chinese). Guangdong Agric Sci, 1990, 4: 3-7 [FEEHE. /EW A
Tt (RS P DU — K FE S B M. T ARRALAFE, 1990, 4: 3-7]
10 Yang S R. New trends in super high-yield rice breeding: combining ideal plant type with advantageous traits (in Chinese). J Shenyang Agric Univ,
1987, 1: 1-3 [B<A=. /KA R ™ B Rl BB 8l 1) —— BRAERR T S A FIPL B AESE & TEFRARL K2 243K, 1987, 10 1-3]
11 Chen W F, Xu Z J, Zhang L B, et al. Theory and practice of super high-yield breeding in northern japonica rice (in Chinese). Sci Agric Sin, 2007,
40: 869-874 [WRiEAR, ARIEHE, TkEAD, 4. JLTPRERAGME m™ A LIS 5 SRk, AR RL, 2007, 40: 869-874]
12 Cheng X. Heading into the 21st century: China is calling for a new revolution in agricultural science and technology (in Chinese). Sci Technol
Rev, 1997, 12: 5 [F&)/%. FEM211H L, FE ERERGE 1RV RH iy, B SR, 1997, 12: 5]
13 Yuan L P. Future prospects of super hybrid rice breeding technology in China (in Chinese). China Rural Discov, 2015, 1: 18-21 [3% &, 1 [E#d
PAKREE AR ARIRE. HH 2R KL, 2015, 1: 18-21]
14 Cheng S H. Innovation and application of super rice breeding technology in China (in Chinese). Sci Agric Sin, 2016, 49: 2 [F£34¢. ' [E 8 5 H5
BREORAEET SR, T EARLEE, 2016, 49: 2]
15 Ma W. Yuan Longping’s team achieves a breakthrough of 1000 kg per mu yield in super rice (in Chinese). China Sci Technol, 2014, 10: 2 [Zff.
P BB ARG w7 BT A 7. B E, 2014, 10: 2]
16 LiR. Chinese scientists propose “Green Super Rice” initiative (in Chinese). China Mining News, 2008: C03 [Z=5%. FoB} 225K 2 H St B 0 f
oI P E LR, 2008: C03]
17 Zhang Q F. Conception and Practice of Green Super Rice (in Chinese). Beijing: Science Press, 2009 [k i3 /. £r (08 0 FE I AE 5 sk, Jbat:
Ab2E H R A, 2009]
18

Zhang H B, Wu Y N, Mo Y F, et al. Research progress and prospects of Green Super Rice (in Chinese). J Huazhong Agric Univ, 2022, 41: 28-39

11



AR AR BT BB OO T g = E A S S R R

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

12

[FRIE T, Rt SR, & SEOERRENT AR SR E. iRl 2z, 2022, 41: 28-39]

Zhang Q F. The way of rice in the new era (in Chinese). In: Proceedings of the 10th National Conference on Wheat Genomics and Molecular
Breeding. 2023, [5K/5 &. Bl ARG Z 8. W S JmAr BN R R 5 oy F B Fiok 2. 2019]

Yang G K, Chen Z Q, Chen Z J, et al. A case study on the development of SNP-dCAPS markers in rice using 93-11 as a parent based on second-
generation sequencing data (in Chinese). Mol Plant Breed, 2014, 12: 8 [#) [, k¥, BREEAS, &, 2T AP EIETF & LL93-11 N5 AR
JKFESNP-dCAPSHRiC I AL S, 7 FHEA & FH, 2014, 12: 8]

XuM L, Zhang H X, Huang N S, et al. Breeding and utilization of Yangdao 6, a new high-quality, high-yield, and disease-resistant mid-season
indica rice variety (in Chinese). China Rice, 2001, 1: 3 [4RUP#K, 5Ky ER, SH4EAE S5 A0 & = Hum R b e 5 g & KA A, o E
K, 2001, 1: 3]

Bai H S, Zhan C Y, Wang B H, et al. Mid-season indica rice Yangdao 6 and its application in hybrid rice breeding (in Chinese). Hybrid Rice,
2001, 6: 16-18 [FIRIEE, fEA7ER, EFM, 5. PHATRC S KIS H b IR . A20KTE, 2001, 6: 16-18]

LvC G, LiX, Zong S Y, et al. Analysis of the wide adaptability of super hybrid rice Liangyoupeijiu (in Chinese). Chin J Rice Sci, 2019, 33: 191—
205 [B)IIR, 4565, XA R, 5. BRSPS LT & 5. I KFEREE, 2019, 33: 191-205]

Zhang H X, Ji H J, Xiao N, et al. Analysis of high-yield source-sink characteristics of two-line hybrid rice Yangliangyou 6 (in Chinese). J
Yangzhou Univ, 2009, 30: 54-58 [5KIER, 20, M7, 5. PIARRZREAPIILC 5 = I ERHAE 4T, M K543, 2009, 30: 54-58]
Deng Q Y. Breeding of Y58S, a widely adaptable photoperiod- and thermo-sensitive genic male sterile line in rice (in Chinese). Hybrid Rice,
2005, 20: 4 [XjE =, | E KRB CERBAE RYSSSHIEF . 2438/KHE, 2005, 20, 2: 4]

Yu Z B. High-yield cultivation techniques for Y-liangyou 1 (in Chinese). Anhui Agric Sci Bull, 2009, 15: 113-114 [ATHE 4. YPIR 15 @7 dkks
FR. R 5@, 2009, 15: 113-114]

Liu R T, Shen W B, Bian S X, et al. Characteristics and high-yield cultivation techniques of Y-liangyou 1 (in Chinese). Mod Agric Sci Technol,
2012, 572: 88-90 [XIM-Z&, VE3C, T, 55 YLD MR ADRFIE Kom P BoR. UL RHE, 2012, 572: 88-90]

Wu J, Deng Q Y, Zhuang W, et al. Breeding and application of Y-liangyou 2, a pioneer combination of the third-phase super hybrid rice (in
Chinese). Hybrid Rice, 2015, 30: 14-16 [R1&, Mg =, H 3L, 5. SBIMHEIETRIBENAYHE2 5 ik E 5. 2438KH, 2015, 30:
14-16]

Li J W. Morphological and physiological characteristics of the fourth-phase super rice Y-liangyou 900 and its ultra-high-yield cultivation
techniques (in Chinese). Dissertation for Master’s Degree. Changsha: Hunan Agricultural University, 2015 [ZE#2 . 55 DU AE Y9007
AN PR 7 R T 7 R ORI S 2 R S Kb R AR LR, 2015]

Zhu F L, Deng Q Y, Zhou P, et al. Characteristics and high-yield cultivation techniques of Y-liangyou 957 (in Chinese). Cult Cult, 2018, 6: 55-56
[REMK, RIE =, JE, 25, YPROSTRRERE: K s ikt B . HHE 5485, 2018, 6: 55-56]

Zhou S C, Ke W, Miao R W, et al. Establishment of a core germplasm breeding system for rice and its application in high-quality rice breeding (in
Chinese). Guangdong Agric Sci, 2021, 48: 1-8 [JE/>Il, #135, 24k, 5. /KFZORR B Mk ROV LR R E Mk T RRAEE,
2021, 48: 1-8]

Yu SM, Chen R X, Lv Z L, et al. Study on the suitable sowing dates for the new hybrid rice combination Tianyouhuazhan as single-season and
double-season late rice (in Chinese). China Rice, 2009, 5: 4 [ &1, FRiED, BRI, 2. R RBHAEG RE SIERT, SR REREIE B
AR I, P EFEK, 2009, 5: 4]

Lin Y. C-liangyouhuazhan: a new high-yield and high-quality two-line hybrid mid-season rice combination (in Chinese). Hybrid Rice, 2014, 29: 2
[FRE. B2 P R 2 ARG & CHIAL AR 1. 38 KTE, 2014, 29: 2]

Gao G J, Chen T C, Xie B Z. Summary of high-yield demonstration and key cultivation techniques for hybrid rice C-liangyouhuazhan on a
hundred-mu scale (in Chinese). China Rice, 2014, 20: 90-91 [{5) 4, MR K3, WIS, 28 RCHIRAE & H 1 m =i a g R B A,
R EFEK, 2014, 20: 90-91]

Fu C J, Fu X X, Qin P, et al. Breeding and application of Longliangyouhuazhan, a widely adaptable and high-quality super hybrid rice (in
Chinese). Hybrid Rice, 2020, 35: 25-29 [#F)R &2, #7245, =M, &5, |G BRSO PR AR MR b ik E 5 M. A 30KF3, 2020, 35:
25-29]

Xie H P, Zhou X W, Lai X M. Performance and high-yield cultivation techniques of Jingliangyouhuazhan in Tangtang Town, Fogang County (in
Chinese). South Agric, 2021, 15: 2 [T R, J& /N, SAHE. SmORe 5 70 fh X Bz IR 51 Bl B s e s Bk, s foll, 2021, 15: 2]

Zou J S, Nie Y Q. Preliminary utilization of the broad affinity selection “02428” in hybridization between indica and Japonica subspecies (in



R R

38
39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

Chinese). Sci Agric Sin, 1989, 22: 6-14 [4FTT A, THF. | 351k 202428 75 HIDKE VA 7] 24 52 A5 R . b AL ARLEE, 1989, 22: 6-14]
Ikehashi H, Araki H. Varietal screening of compatibility types revealed in F1 fertility of distant crosses in rice. Japan J Breed, 1984, 34: 304-312
Yang K H, Bi C Q. Research and utilization of wide compatibility of rice (in Chinese). Hubei Agric Sci, 1989, 8: 3640 [#% 7. &, teFH#E. /KFE
SEAERIETE T SRR BHCRERFE, 1989, 8: 36-40]

Li D W, Chen J, Zhao Y F, et al. High-yield cultivation techniques of super rice Yongyou 6 (in Chinese). China Agric Technol Extens, 2007, 23:
25-26 [Z R, MR, BAaife, & B A fle o M BB BOR. hEREHE, 2007, 23: 25-26]

Lu Y F. Characteristics and supporting techniques of new indica-japonica hybrid rice combinations in the Yongyou series (in Chinese).
Dissertation for Doctoral Degree. Chinese Academy of Agricultural Sciences, 2012 [[ifi7kiZ. Fitl R FVAIAE 4238 K FEHT A A FRAERE I ST E
BRI, 200050, hEREEFERE, 2012]

Qiu F, Wu Z G, Chen J L, et al. Demonstration performance and ultra-high-yield mechanized transplanting cultivation techniques of the new
japonica hybrid combination Yongyou 1540 (in Chinese). J Anhui Agric Sci, 2014, 42: 2 [EB#R, RIETR, BREK, & JATH 44 B 154075750
RILENIEE m =i A, 2O EE, 2014, 42: 2]

Lin WY, Yang S H. Supporting high-yield cultivation techniques for high-quality indica-japonica hybrid rice Yongyou 15 (in Chinese). Fujian
Rice Wheat Sci Technol, 2015, 33: 2 [MIC2S, ¥R, ARFRIE 2458 H8 AR 1S RS i E R R, /8 @ RERHE, 2015, 33: 2]

Gao R C. Jiayouzhongke 13-1: a new high-quality three-line hybrid rice combination (in Chinese). Hybrid Rice, 2019, 4: 2 [ 74, L = R 44
TR E A RF3-1. 2438 KFE, 2019, 4: 2]

Chen W F, Xu Z J, Tang L. Research progress and prospects of super rice breeding in China (in Chinese). In: Proceedings of the 2012 Northeast
Rice Development Academic Symposium. Shenyang. 2012 [FRiiAR, #& 1EQE, 2. F E YRS M R 505 W 20120k kR &
SARB 22, PEFH. 2012]

Wang J L, Li Z X, Chen W F. Research progress and application of the semi-dwarf gene SD1 in rice breeding (in Chinese). Chin J Rice Sci, 2016,
30: 123-130 [Fd e, ZEH, VREAR. /KRBT EFSD1 1wk Fidt e L IAE B M . J EKREER, 2016, 30: 123-130]

Li Z X, Wang J L. Application of aggregation and innovation of elite rice germplasm in super rice breeding (in Chinese). Hybrid Rice, 2016, 31:
1-7 [0, ER. KRB R AN B R & 5 BUH B s B R b B9S2 S0K7E, 2016, 31: 1-7]

Chen W F, Xu Z J, Zhang L B, et al. Theory and practice of super high-yield breeding in northern japonica rice (in Chinese). Sci Agric Sin, 2007,
40: 869-874 [WRilnAR, fRIEHE, sk, &5 Ay ARG R ™ B e 5Kk, P EALAEE, 2007, 40: 869-874]

Wang R Y. High-yield and high-quality cultivation techniques of super rice variety Longjing 31 (in Chinese). China Seed Ind, 2013, 8: 2 [ ¥ J%
FBLART SR RE3 T R = RS B, E AL, 2013, 8: 2]

Zhang X J, Li W J, Li H J, et al. Growth and development characteristics and yield formation traits of super rice Shennong 265 (in Chinese). J
Huazhong Agric Univ, 2008, 27, 445-450 [FK 548, 25164, 22400, 45 BZRRLAR 265 LK K B R B BT U rl. B AR R4,
2008, 27: 445-450]

Zhang J G, Zhang S Y, Quan C Z, et al. Excellent characteristics and popularization of super rice Jijing 88 (in Chinese). China Rice, 2008, 8: 3
[IRRE, k=70, S, & B S R88HIM A R A4 BLH. FEFEAK, 2008, 8: 3]

Chen S Q, Yang L M, Zhao H X, et al. Research on high-yield cultivation techniques for high-quality super rice Longjing 21 in cold regions (in
Chinese). Heilongjiang Agric Sci, 2014, 32: 6 [MkFi5%, BN, BUEHT, 5. SRR R RE2 1 BB m = BB R TT. BV
2, 2014, 2: 6]

Liu C Z. Research on ultra-high-yield fertilization techniques for super rice Longjing 14 (in Chinese). Cult Cult, 2007, 6: 48-49 [XIf£ 3. B F
AR 14K m AT ARBFE. BHE 5435, 2007, 6: 48-49]

Zhang S L, Yan P, Wu H T, et al. Cultivation techniques and high-yield analysis of the new super rice variety Songjing 15 (in Chinese). Seed,
2021, 40: 129-136 [k, F°F, sCiltis, 55, AR SRS ARG BOR SR04, FhT, 2021, 40: 129-136]

Wang C L, Zhang Y D, Zhu Z, et al. Research progress on breeding new japonica rice varieties with excellent taste in Jiangsu Province (in
Chinese). In: Proceedings of the 15th National Symposium on Agricultural Biochemistry and Molecular Biology. Lanzhou. 2016 [ #k, 5k
R, R A LA RS E AL E Ok, W A EARW A S T AW+ s R . 22, 2016]

Wang C L, Zhang Y D, Zhu Z, et al. Breeding and application of the new high-quality rice variety Nanjing 46 (in Chinese). China Rice, 2008, 3:
3840 [EAM, TKILAR, SR, 5. RTUKTEH @A 46 IEH SN, EFEK, 2008, 3: 38-40]

Wei X D, Zhang Y D, Song X M, et al. Photosynthetic physiological characteristics of high yield in super rice variety Nanjing 5718 (in Chinese).
Acta Agron Sin, 2022, 48: 2879-2890 [BRIEZR, SKMLAR, REHME, 55, B AR A BORES 718 7~ DG & AL FRFIE BT 2. VR4, 2022, 48:

13



AR AR BT BB OO T g = E A S S R R

58

59

60

61

62

63

64

65

66
67

68
69

70

71

72

73

74

75

76

14

2879-2890]

Chen T, Zhang Y D, Zhao Q Y, et al. Breeding and cultivation techniques of the new late japonica rice variety Nanjing 3908 with excellent taste,
disease resistance, and high yield (in Chinese). Jiangsu Agric Sci, 2019, 47: 3 [, 5k 7%, BXPE 55, 5. 0 R EWRPUIR w7 ARG 0 i A e
FH3908 ik B AR HOR. TLIRRALE, 2019, 47: 3]

Cheng Y. Analysis of the trial performance of high-quality rice ‘Jinxiangyu 1’ in Jianhu County (in Chinese). Shanghai Agric Sci Technol, 2023,
2: 4749 [E. ARG BEE 1T ERME AR, _BigRolRE, 2023, 2: 47-49]

Song H P, Liu K'Y, Huang G, et al. High-yield and high-efficiency cultivation techniques of Chuankangyou 2115 in hilly areas of central Sichuan
(in Chinese). Sichuan Agric Sci Technol, 2023, 11: 32-35 [SRAF, XIFFH#E, T, 25, JIREIL2 11576 1| o B X = Rk B B DU )10l
B, 2023, 11: 32-35]

Sun P Y, Shu F, Deng H F. High yield of hybrid rice seed production area innovation (in Chinese). J Hybrid Rice, 2022, 37: 139 [#MF 5B, 7R,
AR AASRFE IR IR ™ G0 . A 48K, 2022, 37: 139]

Zheng X, Peng Y, Qiao J, et al. Wild rice: unlocking the future of rice breeding. Plant Biotechnol J, 2024, 22: 3218-3226

Xiao F J, Zhang H D, Wang C Y, et al. The possible effect of climate change on China’s agriculture and adaptive countermeasures (in Chinese). J
Natural Disast, 2006, 15: 327-331 [E X&), KR, THL, & [T E LMV B AT Be 20 JOE RN 5. B R 9% E 54k, 2006, 15:
327-331]

Wang C, Liu Q, Shen Y, et al. Clonal seeds from hybrid rice by simultaneous genome engineering of meiosis and fertilization genes. Nat
Biotechnol, 2019, 37: 283-286

Liu C, Yan S, Mao F, et al. Large-scale production of rice haploids by combining superior haploid inducer with PTGMS lines. Plant Commun,
2024, 5: 101067

Yu H, Lin T, Meng X, et al. A route to de novo domestication of wild allotetraploid rice. Cell, 2021, 184: 1156-1170.e14

Wang Y, Zhang P, Guo W, et al. A deep learning approach to automate whole-genome prediction of diverse epigenomic modifications in plants.
New Phytol, 2021, 232: 880-897

Wei X, Qiu J, Yong K, et al. A quantitative genomics map of rice provides genetic insights and guides breeding. Nat Genet, 2021, 53: 243-253
Song X, Meng X, Wang J, et al. Engineering rice ideal plant architecture for improved grain yield by editing the promoter of IPA1. Nat
Biotechnol, 2022, 40: 1277-1285

Xing F. Annotation and comparative analysis of the genomes of indica rice Zhenshan 97 and Minghui 63 (in Chinese).Dissertation for Doctoral
Degree. Wuhan:Huazhong Agricultural University, 2016 [Ji%. RIFEEZ 1970 B 163 4 BRI 4L ) v 8 A LSS A0, T 2t e sl Sk
K3, 2016]

Wang J L, Li Z X, Chen W F. Research progress and application of the semi-dwarf gene SD/ in rice breeding. Chin J Rice Sci, 2016, 30: 123-130
Zhang Q F, Li J S. Advances in mining and functional research of high-temperature tolerance genes in rice. Sci Agric Sin, 2021, 54: 1-10
Zhang Q F, LiJ S. Advances in mining and functional research of high-temperature tolerance genes in rice (in Chinese). Sci Agric Sin, 2021, 54:
1-10 [FKJE A, 2k AR il 2 5 B2 40 5 D RET Fe it . i [ AL AL 27, 2021, 54: 1-10]

Jiang Q G. Utilization of wild rice germplasm resources in rice breeding (in Chinese). Hybrid Rice, 2006, 21: 4 [{L.75 5%, B A RE R B YR 767K
TE B e IA . 52K HE, 2006, 21: 4]

Yang X H, Zhou J F, Feng L. Utilization and conservation of wild rice germplasm resources in China (in Chinese). China Rice, 2023, 29: 8 [#%
o1, JE G0, T aE . R AR R RS S IR S AR, B E RS K, 2023, 29: 8]

Fang H W, Fang W J. Promoting green planting technology to advance sustainable agricultural development (in Chinese). Grassroots Agric

Technol Extens, 2016, 2 [J7#§4E, 77 3CA. #E GOMEHE AR R T RS R B, BEREHE, 2016: 2]


https://doi.org/10.1111/pbi.14443
https://doi.org/10.1038/s41587-018-0003-0
https://doi.org/10.1038/s41587-018-0003-0
https://doi.org/10.1016/j.xplc.2024.101067
https://doi.org/10.1016/j.cell.2021.01.013
https://doi.org/10.1111/nph.17630
https://doi.org/10.1038/s41588-020-00769-9

R 2 Al

From germplasm innovation to plant type optimization: three decades
of breeding practice and enlightenment of super rice in China

ZHAO HuiBo'*', PENG YouLin’', YANG YuLu', ZHANG GuangHeng'*" & QIAN Qian"**"

! State Key Laboratory of Rice Biology and Breeding, China National Rice Research Institute, Hangzhou 310006, China
2 National Nanfan Research Institute (Sanya), Chinese Academy of Agricultural Sciences, Sanya 572024, China
* Yazhoubay National Laboratory, Sanya 572024, China
T Contributed equally to this work
* Corresponding authors, E-mail: qiangianl88@hotmail.com; zhangguangheng@126.com

Rice is one of the most important staple crops in the world, and enhancing rice production through technology is an important
approach to addressing global food security issues. China is not only a populous country but also a major producer and consumer of
rice. However, with the increasing population, water scarcity, and decreasing arable land, the food gap is growing year by year, posing
severe challenges to rice production. In order to ensure the long-term and effective food supply for China’s 1.4 billion people,
maintain China’s leading position in the field of rice breeding, and promote the third leap in rice production, China officially launched
the “Super Rice Breeding Program” in 1996. With the continuous improvement of super rice breeding theories and the innovation in
parent germplasm resources, the yield records of super rice have been constantly refreshed, making significant contributions to
solving food security issues in China. This article mainly focuses on the creation and utilization of key parent germplasm that has had
a significant impact on the breeding process of super rice in China, as well as the selection and promotion of high-quality
conventional super rice varieties. It provides an overview of the important milestones in the development of super rice in China. It
aims to provide references for further promoting the innovation of super rice germplasm and technological integration, accelerating
the realization of the third leap in rice production in China.

super rice, key parent, ideal plant type, heterosis, breeding process
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