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Evolution and development of five generations of rice
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Abstract: In recent one hundred years, rice (Oryza sativa L.) varieties have undergone constant upgrading with the
development of modern rice farming. According to the genetic basis, characteristics and evolution of rice varieties,
this paper divides rice varieties into five generations (G). The first generation (1G) is tall rice, the second
generation (2G) is semi-dwarf rice, the third generation (3G) is intra-subspecific hybrid rice, the fourth generation
(4G) is inter-subspecific introgression rice, and the fifth generation (5G) is inter-subspecific hybrid rice. In five
generations of rice, 1G of tall rice was replaced by semi-dwarf rice after the 1960s, and no more popularly planted
afterwards. 2G of semi-dwarf rice, 3G of intra-subspecific hybrid rice, and 4G of inter-subspecific introgression
rice are still being used today. 5G of inter-subspecific hybrid rice is coming to be applied. The emergence of each
generation of rice is a major innovation in varieties, and has brought about changes in rice breeding and production.

Understanding the evolution of rice generations is helpful to grasp rice development direction.

Key words: rice; breed; variety; generation; evolution; agriculture

WS EER:2019-06-03  MILEE & HF8]:2019-07-24 15:25:45

P 4% B & HblE: http://kns.cnki.net/kems/detail/44.1110.5.20190724.1033.002.html
TEBEB M kA (1957—) , B, #4%, H+, E-mail: gqzhang@scau.edu.cn
ESWH: B R A KA 454 (91735304, 91435207); s M WA+ %) (201607020040)


mailto:gqzhang@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201905075

212 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

540 5

AR L 7 7 Al IR R A P A s % o 4
LR, NRRBIERRRIET AL 1 JTHER
Biste fEIX 1 3 R R AR A 7 s b, ARGk
T ERKRE R, NIRRT EE AR, 20 i
2 20 A5, BHEAEORM A TR ER S, TR T
PARTEE AL . 20 tE4E 50 AFALE, KFEE MR A
TE R, PR KREN T R AHE)T R,
il 1AL “SRBrEar” o R E AR
A, KR it R AN W BT A, HES T KRR A
IR o S B KA b M AR AL LR, A B THE4RK
RIS AR (177 1), X 7K A8 & Fh ARG A 7= 35 H
A BRI

R 8 7K e e Tl 107 388 A R il AR A AR P A T AR
AL, AR SCHE AR A 7 BT KRS 73 8 5 A AR
(Generation, G).

1 1K SHKE

7E 20 th2d 60 FARHTZY 1 JTFEMIFE/E LA,
NATFRHE K FE R A R s A 7K . 1926 4F, T ™
TET M4 RRIL T B ARE, FRCRIL S 2 k5
FE) B AR AEFh, LA EEAE, 75 1933 5 % 1K
FadmAh Hl 157 o XEPEE 1 NESRTE
FSC 7R it ol o

KA = A b b 2 AR K Bl R R AL M
Feo 1, 1934 4 JR VLV 48 R = B fE r B AV 5
MR SR HEBH R Ak R A, T
LRI R CRERES T o 20 tH4D 50 4EAR, ‘FE
R GRARIL)E, VIV, AR . WiEE .
JE W DU TR T PR SR (X)) KA HE R
F, BN 5 548 38 M B o 5 52 0 R R
an PR BEE N EREME AR, CRERS
TER T REIX T AR N R RE A .

e A KA AR FEAE s Rk B () B A R 2 1 AR
(1G) KF&. Ik, 385 B ONE G KRS, B 4E1E gk
FEFIAL GURERG o TEAH K 0O a] 3L, R ROE I 5 ik
H A1 M, TSR R “CRE S .
HEANBACHRERSJH, AIA A R RET RAEF
INEESR Al . RS A TRE P X T
T AR K 8 B TE) P — AN R T /KRG i ol

2 552 HKFE: FEFIKEE

CREAF T R BRE R O AR AR N
AT KRE SR . 1941 45, PR B AR A FS L [9]
(] IR 47 (] — SR RE Al 7, B A, WAy

BE, RN R . 1953 4F, INEREIR K
s BRI, 48 BT & BONHET R, LR
X HARA SO G R A FiE . BT AR BT
(EIR A= e RS T b S N (A S E e o
3T 1953 SFEAECT7E H AR ML 1955 -4 P
WCPRIRONRIE, 51 T XA AP LR ERY. %0
FRTE 1956—1965 4E 2T 75 2 5K S Ff, % i ) A=
PR AR T R IBRAT SRR AR 3, X KA AT
FRRIHE T RTE/ER

1955 4F, #AEEL RGE BN B L
HEHMRE R A7 457, 1956 - FLL
BTG 4957 NBEEAR, 545 BHET A B AT
mRl T3 137 4238, T 1959 SEH R T AR
BT B TR B L A TR KEE
B A b RE R, AL, B E A S B
RIE. 20 20 60 FFAX, FRAE A AT 1) B Fp/NH
FHLEE BT SR SRR R B ERIR (1961
E) FURIR BCEIBRFT F T/ 97 (1964 4F).
U 457 (1966 4F), L )T R L T
R S RGBT S, B0 SLBL T AT S
[ EHIBC 2, A AT ol P B A4S 22 i
@ﬁﬁ[b'ﬂo

1956 47, |7 7548 W FH B R b A D At 50
IKFEEFT SRl PR 16 57 R RGEE BT
mFl BRBIEERE o URE, 1Z SRR E R TR X
KTEARHES N, A 240 53R AR, 1956 4F,
REGEH X LB RE S KEER 5
MR, BT EBAMF G A
157 o EKBEHARH ‘AR 5 KEYS
R HAZ, 1966 FH I T FEEF WA IRS 5 1%
PR R 1 AR, LS, BLIRS’
NEEIRE T — AR | B I E bR RS R
FI R, R IRAT SRR AR T X AS B )
NiFH .

B KR A A AR ORI 2 T 30 A A
i, 25 2 R (2G) KHE. B TFALIE TAL IR B, jits
FAIARE JG AT A 25 5 AR, HARAFTE IR BB K
FE TR H T B PR B AR 35 N T BRI A
ISP IEFKAE B P, ST T R AT SR I SR 4
o B, PIEFT SN DB & AT N, BEFR
N CEEaT o IEXYKERAE MRS, R
P57 BBIERE . RIS R REENE
kIR, EMEERE . TR . CBBRRE .
‘IR’ Z5 & /K FEIBRAL B AR bR iC I S P o



5 ]

FRAERL: 5G /KRG HITHAS TR J& 213

3 883 RKFE: TAARIKTE

1964 4F, 3 B~ 75 BE SRl Rl R IR
AT %, BIF 7 R EFOKFEREEAT R0
JF % . 1970 4, 20l S e KL T e W E
B AEREMR Rk “BFI” ), AEAET RITIF TR
W% 1o BEJa, a4 E 228 K FERE S DME R, e
JE BT —HOKREHEEA E RAVRFER, FEE 4
5Bk f AP IR B R . 19734E, R EDHIT 28 2
TGS T = RBLE. 1976 4F, MM 4458 KRG LE 4
ESpNIIEE AN v $ Y A = L o S =
() — R KSR . 1981 4F, HE 25 H T 4448
IKFGELFT AR 637 5 12 P B A A KA
TR AR i R = R ) 54 ) it 1

1973 4, A MM AL B YD E M RE
58" KHHRIHIRZA G KFEEK. 5, fib
—HEN T HBEZAE A&, 1985 £F
BT AE S BURRZ A B KRG . 1987 4F, 2P 4
T RVE A AT KAG W T A LT e A 4 1) P AR
KUK 1995 4F, P RIE A KRG LYy, 31X 2 4k
=R AT KIS R s S K FE R AR B X —H K
o 1999 4F, ARYTATEE E BT P R A48 /K G b
PRILEEIL 5 AN 2001 4 S FPTE 4 [ % b
AT, & — N R R 4SS KRG A

TEXE B A KR T T7 10T, 1950 4 H A 2235 1k
RGP Ea AR H AR RS 5’
REERT IS S AEH R 1966 FHAFH
WK KER T BARARAT TARENEE
B BTH) ‘GF 65 AER HLI T =RELE,
EFRE, 1965 R ‘b 857 MR
HEMERB R, JEH Caigs ML E, 1969 (£ F
BT IREE 1 NKREHEEARE R H 1 RER ‘4
28 ANE R, 1973 G52 TR 48 K FE = R BC
£, 1972 4F, WEMH A3 BT & ‘& 657
ANEZR. WG, B RTHEREERT —# BT
RUEREANE R o FERL 258 KRS Hh 1 Fo = I R 2%
FRORFAA KRS R SR ) 1 HAE AR ™ e LA

SE P 2% 22 7K R AL A R Y 2 5 7K e A RE B
AZKFE, 25 3 AR (3G) AKFE . W P F4 28 K AE 1) 1k
1, N B AR R A E P 2 Rl L 345 R L 1 560 . £
KBS, CHPILC AT e B N AN M
W, AR 637 J2 1 AMFRIC YRR 2R AT K FE

4 BB ARKEE: THEENKE

1986 4, H A [f) Tkehashi 1 Araki &I T 7Kg
1] S5-n FEH, AR S5-n FE R A] DL og ACRIRE IE

FlA] I 2 RN B 1k, BRI S5-n LRI AR ) SE ANk
DAL, #5115 S5-n HE DRI S AR RR ) SR A0 S AR, S5-n
SEDRI R I, HESh TORIAE S B E] 2428 B RO R

1989 4, [EBr/KEH A AT HE H T Bk BUOKFE &
Rl R 28 1 AP & R BB B B A
KRG RS, (HRA B R R 58 2 Rk
I RIPRE A4 A SRR BRI S, B T RAF R,
1996 4F, TEE3 T o EREZRE S Rkl i)
PEH T AR RR AL 5 00 3R A 45 6 1 RS E
FERBEE, 1998 4, 72 B T4 B 44 A 28 7K H
BRI

HLRE S Fh (8] 24 58 B Fp— H 2K FE B MO
o] @i, FLAE 20 HEAD 50 FEAR, B A5 T a6 Rl
FE G 2% A2 1) /BT FE, TAR 22 IR AE 0T w ARl A 2
FIAE PERCR T o BEJE, OB H i IR 44 2 15
AR AR R AR . 20 D 70 4EAL, IR E
LR Q) ORREEZEME” SRR, B ‘C577 M
‘C4187 FELA IR & . 20 4D 90 4
RJG, B2 B R O KFE B F EEF B
X Ja =P s RS ARG ISR, BT E
HRBEAETR ‘YS8S' , M ZABTRERT
100 Z AN RASSKFE S, 1ZAE R OBCAIRE
F—RKWEREAE R LRREP WIS HAEE N
FERIHRRG, BT —RIIAE RFIKE R, H A
B AR R B = R AAS KRG HT A, X 28 5 A B
TRGR )= TR ST

AR (R B N KRG, AT B RLAS S B
FURE RS VB A A8 IR ANB R A A KR RS, 226 4 1R
(4G) KFF. X—ARKFEAE 2G F1 3G /KAE I SE At L,
FTRE T U0 00 & P IR, 46 98 1 a8t SRR MR A,
AR T AR A B A R, AT EE T T b )
FEEIKT o X —ARIKFE 1A 5 2 A ), AN [
o s AR BG4S 20 22 R IR K. Y AR &R 471 b
IR R 5 SRR 4G K FEHR AL 1 3E 1 .

5 85 KKIE: TREIZRIKIE

4G 7K T R RE A 79 1) FH A0 Ao 1] 38 A 5 A0 2%
M. H TR F LR S FPRIAS IE i ] 22 52 7K
B it e I A, T R RIRE S [ AE 7 E
2PN E P o RIRE S Ao 8] A AN 1R R MEVE AN B
A, BRI ST A R HEVE AN B B IEM AN B
Yo S5-n FEP A2 S5 FERLI SR 3 ], A RE
HRIVASE ST o ) FRTOHE PR AN 7 42, AN E 50 IROAIIRE S o )
HEYEA B 1.



214 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

540 5

kA AR P 73R 25 30 3o S5 Rl R ST A 1] 4 AN
YT Z M KRG B AL 34, 85 T 5 AR
K A B B B, 43 o)l i %4 A Sa. Sb. Sc. Sd
A Se 29, sy FARC H LG, 1X 5 AN Ik A 34 3d ik
oy T AL AR B IRAERT, Hop, Sa Fil Se ZEH T
TORERS,

S5 WEVEA T B K LA K Sa. Sby Sc Sd 1 Se I
PEAN T 25 R i (1) 2 PRI B 380 Oy B PR R 7 14—
Bo TR B AR o 7RI 35 [R] e i, IR 465 s 1)
S-i B[R 5 ARG AT I S-j HE N HAR, SEUEA S-
J ZE DR MERC - BOrERC 1A T 2 AR XA R A
B, KU E b [B] e A A B P mT DL 2 AN i&AE e
o 47— A2 1) FH A e e PR I 1y S-1 266 DR 2 AROAE 7
W) S SEALEERL B COHALERIR T Y. 2l 2
ATy, FERLSERI &R O Y G, UE BRIRE 7 A [A]
(P2 FlAS B PE AT DL B Ik e 52 R R e R i1 —
7 ) X R 356 R R 1) S-n 355 IR B AR P 1) S-i 45
PEEEMR, 58 “RIR SERR” , sLBARE R
S-j EAEED, HE RBTRMRT .

AR, ARG Y5 8 Fh eSS %= F
XL L] JRE 1Y) S-n K= DRI AORIRG T 1 S-i 45 o7 B[R]
BE 7R RAE R B SRR R R
o MRS R 5 2 & ks 5 R R A
BRZAL, Pk B AR g e,
TE4x B 5 FG X AT )12 B AR G, I HR i 3%t —
& S A TR W 3 SAS [F) AR 25 DX ARl S 1) 2%
EIRFEL A o 1R A 28 X AR 7 00 36 B 1X 2
RIAS ST A 8] A2 /K R 2H A HA IR BRI Ze Fp AR 35 1R
KB F= 8 7 AR R B A s

R A [R] Z2 58 K FE s 2 28 5 4K (5G) /K Ag, X

A

W
T

~
T

— XK A RES 78 73 R HPRLRE 2 A 8] (¥ 2 P Al 3%, 4
KA 7 B 045 Bt — 2P 42 AR T o RIRE T
T ] e A2 K AR RIS AR R R AR ORI, 1& & 7E
IVRE FIURE R A= 25 DR ST 1 RIS AURE RS A X
SRR, RARA AR 0 — HRUKAE

6 RESRE

AR ST KT PR BB A R AR R S AR
MR R R 5 AN AR (B 1, & 1) 40K
T ()t B, A K R ot o = AR A b g AR, R
— WE K BH, #A KK B FhAAE = (AR
1G AP KFE E 20 4D 60 A5 1 2G LBEFTK
BN, 2 JFEARRA KEBME. 2G FEFK
s 3G P P 2238 K AG AN 4G VA 3B N KA B
IR AR A, BB E SR . B
i 5G WAFE] Z A8 AKFEHET N A IS, 2G 2 5G /K&
PR AL T I AE RIS (B 1) 1E 5 RKFERI AL 5
H, W 2G AKRBREBS AR 1G 7K FE . (R, 2G 48
FEKAGHIHET R 2K FE S8 b B ) — IR
3G. 4G H & 5G KRB H I, ¥R —REZ AR
IS N E 3 1 R B VI i e’ 2 b 0 58 <P
S TS W T A I R, S T KR R I A A AR
e

5G KRG RIK I, XK R R IR . A
[] 24 22 KR ) BERIATE 72 BOR BB A= Sl O
258 s AE K FRASLAIE 1) A0 722 b A AT 75 & 7 T A 5%
JTo 5G IKFEMIHET™ . K S I Ao 1] 24 b A1 245 114
FIHT, X4 2 KRG 1) X — Ik R AR, R 4R K FE AR
R AR A

v

v

4% Generation
W

v

N
T

—_

7 19605 1970s 1980s

1990s 2000s 2010s 2020s
X Era

v

1 ARKEREEFIRER

Fig.1 The years of formation and utilization of five generations of rice
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Table 1 The division of five generations of rice
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Generation Name Type of varieties Genetic basis Characteristic
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Tall rice Conventional indica inbred rice Homozygous genotype of Tall stalk
conventional subspecies
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Conventional japonica inbred rice
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Semi-dwarf rice

Modern indica inbred rice
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Modern japonica inbred rice

Homozygous genotype of Semi-dwarf stalk

modern subspecies
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Intra-subspecific

hybrid rice

il 2 A KA

Indica hybrid rice

Bk

Japonica hybrid rice
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Heterozygous genotype of
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Heterosis of intra-

intra-subspecies subspecies
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Inter-subspecific

introgression rice
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Japonica-introgressive indica
inbred rice
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Indica-introgressive japonica
inbred rice
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Japonica-introgressive indica
hybrid rice
Indica-introgressive japonica

hybrid rice

NIZLIEIE- SR VN

Gene introgression of inter-
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Thick stalk and large

subspecies panicle

5G RIZELTP S i1
Inter-subspecific

hybrid rice

RIDKE MY o 7] 28 A 7K R

Hybrid rice of indicaljaponica

P A ) % 75 i LA
Heterozygous genotype of

R R Y P
Heterosis of inter-

indicaljaponica subspecies
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