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Abstract: [Objective] High quality is one of the core objectives in rice breeding, encompassing multiple
aspects such as processing quality, appearance quality, cooking and eating quality, as well as nutritional quality.

“Yuehesimiao’ is a high-quality main rice variety developed by the Rice Research Institute of Guangdong
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Academy of Agricultural Sciences. It exhibits strong lodging resistance, high stress tolerance, and excellent grain
quality, and has been widely adopted. This study was aimed to systematically analyze the grain quality and
associated genotypes of “Yuehesimiao’, further explore its superior traits, and provide a theoretical support for
rice breeding and variety improvement. [ Method] Using high-quality varieties ‘Yuexiangzhan’ and
“Yuzhenxiang’ as controls, the grain quality traits of “Yuehesimiao’ (including grain shape, amylose content, gel
consistency) were measured, and its starch viscosity profile (including peak viscosity, cool paste viscosity and
setback viscosity, etc.) were characterized. Simultaneously, PCR amplification and genotyping were performed
for quality-related genes. Meanwhile, the application potential of ‘Yuehesimiao’ in quality breeding was
explored. [Result] The grain shape of ‘Yuehesimiao’ was intermediate between those of the two control
varieties, with its grain morphology primarily governed by gs3 and gw7 genes. The processing quality traits of
“Yuehesimiao’ were excellent, featuring low amylose content and high gel consistency. Its superior cooking and
eating quality was associated with Wx” gene. Additionally, ‘Yuehesimiao® was demonstrated with high protein
and fatty acid contents, with these characteristics being particularly pronounced under early-season cultivation
conditions. The quality characteristics of hybrid and conventional rice varieties developed using ‘Yuehesimiao’
as a restorer line or a founder parent were excellent. [ Conclusion] ‘Yuehesimiao® is a medium-to-long grain
rice variety with excellent appearance quality and superior processing quality. These findings provide a

theoretical basis for developing new rice varieties featuring synergistic improvement of yield, stress resistance,
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and grain quality.
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Table 1 Primer name and sequence

K op 1B KIRFE/ C

FEN(514) L[ FF(5'—3") R IEFF(5'—3") . ZHER
. Product Annealing
Gene (Primer) Forward sequence Reverse sequence Reference
length temperature
Wx (RA19) TACAAATAGCCACCCACACC TTGCAGATGTTCTTCCTGATG 157 56 [21]
GS3 (Chr301) TATTTATTGGCTTGATTTCCTGTG GCTGGTTTTTTACTTTCATTTGCC 511 56 [22]
GS9 (In0919) CGTTTAGGCTGGCTGC CAGTTGGTGGTTTCGTAGAG 192 56 [22]
GW7/GL7 AGGGCTGGGACTGAACTTTGT ATGGACCCAGGCAAACACC 138 56 [22]
(CHR701)
GW5/gSW5  AAGAAAGCCCAAAACAACACA CTTCCACCCTCAGTGTCGC 206 56 [22]
(Chr525)
GWS8/OsSPL  AAAGAGACAGCCACGGAATC  ATCTTGAGATCCCACTCCAT 191/181 55 [23]
16 (GW3)
1.5 B MR i RERET A BRI 8.89

FIH Excel 2013+ SPSS 16.0 #ATHIR S 123047
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Fig.1 Rice grain shape (n=10)
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In each figure, different lowercase letters on the columns indicate significant differences among varieties (P<0.05, Duncan’s method).
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Fig. 2 Analysis of rice grain shape
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In each figure, different lowercase letters on the columns indicate significant differences among varieties (P<0.05, Duncan’s method).
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Fig. 4 Rice processing quality in early (A—C) and late (D—F) seasons
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Fig. 3 Identification of rice grain shape genes
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In each figure, different lowercase letters on the columns of the same
growing season indicate significant differences among varieties (P<0.05,
Duncan’s method).
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Fig. 5 Chalkiness traits of rice in early and late seasons
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In each figure, different lowercase letters on the columns of the same growing season indicate significant differences among varieties (P<0.05, Duncan’s method).
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Fig. 6 Analysis of cooking and eating quality of rice in early and late seasons
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Fig. 7 Identification of Wx gene in rice
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49N 0.891 A1 0.668, ¥ Ik R R E K., 7F
B CERMH 5 CE4E RVA AR
KAZECN 0.967(P<0.01), T 5 “BH L Z A

KLV M LA E RVA EZ B < R E0A
0.971, & T/ “EBF&F L 2 (A MAH K R
(0.882), SRR H BRI BRI TR

REHIT I 0.550, RikE#E K. fEMZE, & ‘EEAE .
#* 2 JKHE RVA IEHHEE
Table 2 RVA profile characteristic values of rice
ARFIEZ/
V(b g i {8/ (mPa: AREE \ /(mPa: o
I B T O e o= 2T 1
(mPa-s) Breakdown (mPa-s) Cool . . Consistence
o o Hot paste . o Setback viscosity ~ Peak time o Paste temperature
A Peak viscosity scosit viscosity paste viscosity viscosity
. \i y
\%
Y THE WF 5% W 3 WF 5% WF 5% WEF 5% GF 5F WE 55 B
Early Late  Early Late  Early Late  Early Late  Early  Late  Early Late Early Late  Early Late
SCASON  SEASON  SEASON  SEASON  SEAsOn  SEAsON  SeAson  Season  season  Season  Season season  season  season  season  season
BEL 5123 485 3745 3121 1378 1704 5355 5283 232 459 597 590 5123 2163 73.98 69.88
Yuexiangzhan
FHE 926 5240 252 2146 675 3094 590 3268 337 -1972 433 544 338 4979 7545 73.13
Yuzhenxiang
BREH 1413 5127 437 2695 976 2432 894 4270 519 857 437 573 457 5093 7395 69.85
Yuehesimiao
#3 KIERVAEER. BERBEXMEIH"
Table 3 Correlation among rice RVA profiles in early and late seasons
[E= e
K A Early season Late season
Growing season Variety B B BORT HA G B R 2T
Yuexiangzhan Yuzhenxiang Yuehesimiao Yuexiangzhan Yuzhenxiang Yuehesimiao
R 7 5 Yuexiangzhan 1.000
Early season 4% Yuzhenxiang 0.411 1.000
BOR22 11 Yuehesimiao  0.550 0.967** 1.000
2= B 5 Yuexiangzhan 0.891** 0.504 0.658 1.000
Late season T4+ Yuzhenxiang 0.846%* 0.668%* 0.784* 0.718% 1.000
R Yuehesimiao 0.947%* 0.572 0.704* 0.882* 0.971* 1.000

1) *Fw** 55| & = f£.P<0.0542P<0.01/K-F 2 48 % (Pearsonik).

1) * and ** indicate significant correlations at P<0.05 and P<0.01 levels respectively (Pearson method).
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In each figure, different lowercase letters on the columns of the same
growing season indicate significant differences among varieties (P<0.05,
Duncan’s method).

E8 KEEBRMEHEBRIENHT

Fig. 8 Analysis of protein and fatty acid contents in rice
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