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Progress in Genetic Research of Rice Grain Shape and Breeding Achievements of Long-grain

Shape and Good Quality japonica Rice
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Abstract: The genetic dissection and breeding of rice grain shape has always been an important subject in rice genetics.

The long-grain shape has been a new favored quality trait in the breeding of japonica rice in recent years. While

summarizing the genetic research progress in grain length-related traits and the corresponding gene function, we also

systematically introduced the breeding course and selection strategy of long-grain japonica rice. Meanwhile, the agronomic

and quality traits of long grain japonica varieties, represented by Jiahe 218, were compared with those of typical japonica

rice varieties. Based on the successful breeding of long-grain japonica rice with high quality and high yield, we put forward

the breeding strategy that combines grain shape selection, plant architecture optimization with yield and quality.

Key words: japonica; grain length; gene; breeding
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Jiahe 212A  Jiaheyou 7245  Zhonghui 7245 Jiahe 212A Jiaheyou 7245 Zhonghui 7245
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FA212A Jiahe 212A

#AANT245 Jiaheyou 7245

%7245 Zhonghui 7245

A1 Nipponbare

1 KEAEHEABRENR 212A GS3 HERTMN AL E

Fig. 1. GS3 gene mutational site identification in CMS-Jiahe 212.

A—KHRAE RFEAR 212A, JRFhFEARM 7245 RVKE Rk 7245 HIFEHIREARARIE: B—F K 212 N E R AACMFEARM 7245 kK
ZrPIK 7245 FORARAL: C—FAR 212 A H R SHWKE Bk 7245, M EERAL 7245 UL HASHE £ GS3 KR 9848 07 sy EL A

A, Phenotypic characteristic of cytoplasmic male sterile line Jiahe 212(CMS-Jiahe 212), Jiaheyou 7245 and its restorer line Zhonghui 7245 at the
heading stage; B, Grain shape characteristic of CMS-Jiahe 212, Jiaheyou 7245 and its restorer line Zhonghui 7245; C, Comparison of the mutational
site in GS3 gene among CMS-Jiahe 212, Jiaheyou 7245, Zhonghui 7245 and Nipponbare.
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Table 1. Quality characters of some Jiahe series cultivars.

669

o Rk = KK BRI FIAIS KB RSP vk
Cthivar Brown rice rate Milled rice rate Head milled rice Grain length Length-width Chalky rice rate
1% 1% rate/% /mm ratio 1%
K 218 Jiahe 218 84.7 77.8 58.2 7.0 3.0 6
35K 288 Jiahe 288 84.5 75.6 70.8 5.4 18 54
F%K 291 Jiahe 291 85.0 715 70.3 6.6 24 12
757K 63 Xiushui 63 83.4 74.9 713 4.9 1.7 20
KRG —2% J1 >84.0 =717.0 =72.0 - - <10
HIFE—2% 11 =81.0 =73.0 =50.0 =6.6 =28 <10
o EFEE , TR E JREA £ HEEER &R HEAREE
A A ) E W . . .
. Chalkiness Alkali spreading Gel Amylose content Protein content
Cultivar Transparency .
degree value consistency/mm 1% 1%
FK 218 Jiahe 218 0.6 1 7.0 74 16.6 9.3
F K 288 Jiahe 288 7.9 2 7.0 74 14.7 9.8
FK 291 Jiahe 291 15 1 7.0 81 16.5 10.2
757K 63 Xiushui 63 4.0 2 7.0 72 15.2 8.9
AR —2 1 <10 1 =70 =80 15.0~18.0 =>9.0
HifE—2% 11 <2.0 1 =6.0 =70 17.0~22.0 =10.0

FERE— RN A EAL O R A — bt s RIRR — SR A AR AR FURIARS & — bt o
J1, The primary standard of japonica rice of the Ministry of Agriculture, P. R. China; M1, The primary standard of indica rice of the Ministry of

Agriculture, P. R. China.

#*2 2016 FEMGRAEMAILAE~EREFIHR

Table 2. Quality and economical characters of Jiahe 291 and Jiahe 288 compared with conventional late rice in 2016.

o P R RS ESZEISY & SRLEL
CuT:ivar Plant height Panicle length No. of panicles No. of grains per No. of filled grains
/em lem per plant panicle per panicle
S5 /K 291 Jiahe 291 97.8 16.9 215 103.1 93.9
S% /K 288 Jiahe 288 95.6 155 20.8 1315 112.7
757K 134 Xiushui 134(CK) 90.8 14.8 212 128.9 109.9
b i g TRLE e B

Cultivar Seed-setting rate/% 1000-grain rate/g Yield/(kg-667 m?) Compared to CK/%
S5/K 291 Jiahe 291 91.1 33.8 667.2 12.2
# K 288 Jiahe 288 85.7 276 635.5 6.9
757K 134 Xiushui 134(CK) 85.2 26.7 594.4

659.4 kg/667 m’, LLxt &I LI 14.7%, 51
B35 K 2016 4E R0 17 Bl 687.5 kg/667 m?,
ELxF BRI ES LI 18.7%, iAW B KT, PHAE
B IR TP B R 673.5 kgl667 m?, L I 1 3%
JUHE= 16.7%. -T2 EF I 144.2d, LA

PR LK 7.0 do %20 & B0 11.5 /667 m?,

PRisr 126.9 cm, RRREERIEL 273.3 K, Soki) 215.5
K, 45503 78.8%, TRiE 25.7 g. AWHLA R
BHEEBAEY R STV ST 2015—2016 4T

PR, PR 3.2 4, TR 1.5 4, FUEHIA
R 1Y, ZAERECN 2.1 A RYR 5.4 9 #EFEE
8 Zi. £t N IR AN el R K K il i o £
BRI AR Ly 2015—2016 SEREIN, P YRR KR
64.1%, KFElt 2.7, LERIE 9%, EHAE 0.8%,
HEORE 2 4%, IRAAFRE 78 mm, BLAR SR & & 15.1%,
K A T A b a2 31 A A6 N RS AR T A b AT S A
TS —JhriE

F4N, BATFIFH ZH559/3: K 218 3 & K b g
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FE LA 32 8 S (i Ag 2017008), 2014 4EHHLE [
AT I RRS X 56 P 1 77 BN 632.3 kg/667 m?,
EEXHIE TS /K 134 BG77 4.7%; 2015 56 1157 &
N 637.7 kg/667 m?, F[XiRZH B4 1 47, Htt iR
75K 134 377 7.6%, 1AM RE K. IEE X
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29.7 go Zerbrae N B E A b FRE K K ] 5
BRI o 2014 AERTI, T3 EERE K EH 64.0%,
Kt 2.4, AR 26%, EHF 3.8%, #EHIE
1%, BREE 72 mm, EHEEHSE 16.0%. T4
T MBREEL, PUARSCHAS T FIHURE i .
MFEAR 218 BH3E 8 5, fEKKIKERE B MR
t, RATSEEE RN . HEAREL . SRR R
EE B, BEH-RYGES R FERRE K
FEHT . BRATIRATOLE IR A B MR RE R 24k, 5
LIRS R Y i S 2 i | [ K G5Y =F A3 abvisk £ 21l
WIFRER, RFEFH ZBEMS Tkt iiom AR Kl
RRPE, N ORRRIE B R B BRI AR s KR
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