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Correlation analysis in japonica rice grain hardness and quality traits

YUE Hongliang', DAI Jinying',  ZHAO Shaolu', LIU Kai',  WAN Baijie', ZHU Jingwen',
ZHANG Menglong', CHENG Xinjie', HU Lei', SUN Yibiao', SHI Wei', ZHU Guoyong',
WANG Aimin', TANG Hongsheng', MIAO Yihong®, SUN Mingfa'

(L.Institute of Agricultural Sciences in the Coastal District of Jiangsu Province, Yancheng 224000, China; 2.Xinyang Experimental Station, Institute of

Agricultural Sciences in the Coastal District of Jiangsu Province, Yancheng 224049, China)

Abstract: To clarify the distribution characteristics of grain hardness index in different types of japonica rice and its
relationships with cooked rice hardness, palatability score, and physicochemical properties of japonica rice, this study used
27 japonica rice cultivars to determine 25 indicators, including grain hardness index, physicochemical properties, Rapid

Visco Analyzer (RVA) profile characteristics, and palatability score. The distribution characteristics of grain hardness in-

dex in different types of japonica rice and the correlations
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between grain hardness index and quality traits of japonica

rice were analyzed. The results showed that the distribution

3005 | s VTR AR LA BN H [ JBGS(2021)040 ] range of grain hardness index was widest in waxy japonica
{EZ A B35 (1993-) B ARG JH 0, B, BB ST 61, 2 rice cultivars, while it was most concentrated in ordinary
MK FERE B MG, (E-mail)20201815@ jaas.ac.cn Japonica rice. The average grain hardness index followed

BIRAEE AL, (E-mail) smf559@ 163.com the order; waxy japonica rice < semi-glutinous japonica
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rice < ordinary japonica rice. The grain hardness index of japonica rice was highly significantly positively correlated with

cooked rice hardness, amylose content, peak viscosity, hot paste viscosity, cold paste viscosity, breakdown value, peak

time, and setback value, and was significantly positively correlated with grain length and head rice yield. It was highly

significantly negatively correlated with palatability score, appearance of cooked rice, stickiness of cooked rice, balance of

cooked rice, gel consistency, transparency grade, chalky grain rate, and chalkiness degree, and was significantly

negatively correlated with broken rice rate. These correlations were more pronounced in semi-glutinous japonica rice

cultivars. The grain hardness index of japonica rice showed significant correlations with eating quality, appearance

quality, and processing quality. Research on grain hardness is beneficial for breeding japonica rice cultivars with good

eating quality, appearance quality, and processing quality, providing a reliable theoretical basis for quality breeding of

Japonica rice and accelerating the development of superior-tasting japonica rice cultivars.
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Table 1 Distribution and variation of grain hardness index and palatability-related traits in different types of japonica rice

SMSOHOWH R kb ke okmae  RR B JTEER STUR BB

bR FleNi | 59.4~69.7  8.6~9.5 5.1~5.9 8.7~9.3 8.4~9.2  81.9~88.1 1.46~1.61 6.0~8.7 124.0~139.5
A 64.6b 9.1a 5.4c 8.9a 86.0a 1.53¢ 8.0a 130.1a

oS L Pl 65.0~70.7 5.1~7.6 5.9~7.3 4.7~6.9 47~73 583~745 6.78~10.08 7.5~8.8  76.0~97.0
P E 69.0a 6.6b 6.5b 6.3b 68.2h 8.96b 8.2a 84.8b

W AR FieAiE| 67.0~72.8  3.6~5.3 7.2~8.2 3.9~5.7 33~52  50.0~61.6 14.99~17.55 7.9~8.5 55.0~81.0
S 69.8a 43¢ 7.8a 4.1c 54.7¢ 16.33a 8.2a 69.3¢

[ F B 5 B A ) /NG TR R R AN ] S B KR ] 22 57 . 3% (P<0.05)

B 2 TR, 9 KRR SRR Y OK D R 23
ARTES0.1~90. 0; 457 4 MK RERS S AP KRR
A7 T°60.1~70. 0 F170.1~80. 0, 1 KBk A5 it

Tl R KB R 43 A 7550.0 ~ 60. 03 8 />3 10 A A
T K B R A3 AR 7£50.0 ~ 60. 0, 1 /34380 5 5

A KR R R AE 43 AR 7£60.1 ~70. 0,
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Fig.2 Distribution and variation of cooked-rice palatability

scores in different types of japonica rice
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Table 2 Distribution and variation of appearance-related traits in different types of japonica rice

HHIAE FEA | 1.60~1.76  4.23~4.63  2.55~2.83 87.40~98.20 1.80~12.60 5 93.70~100.00 40.80~72.00
T HME 1.65b 4.40¢ 2.67b 94.00b 5.99a 5a 98.67a 58.23a

PARRERE EH 1.65~1.72  4.41~4.84  2.67~2.83 94.50~99.60 0.42~5.48 2~5 7.00~79.20  2.20~36.40
SEHE 1.68h 4.64h 2.77a 97.50a 2.47b 3b 24.60b 9.61h

HkERE  JEH 1.66~2.14  4.47~5.60 2.47~2.71 90.10~99.20 0.83~9.87 1 7.50~16.00  2.30~6.10
T E 1.90a 4.93a 2.60b 97.40a 2.56h le 12.50b 4.25h

RSB I A )/ PR R R R 2SR R ) 25 57 1 2 ( P<0.05) .
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Table 3 Distribution and variation of Rapid Visco Analyser (RVA) profile characteristics in different types of japonica rice

AEEE [ {2 IR i it (B IR IE THE U EL I i) AR 2 PR

(cP) (cP) (cP) (cP) (cP) (min) (C) (cP)
L7 s | 89.5~1251.0  157.0~35%6.5  651.0~8%4.5  2430~4740 -777.0~-5415 33~36 69.6~72.1 86.0~120.0
A 10823c 298.4c 783.9ab 406.8¢ -6755¢ 35¢ 71.0b 108.4¢
RS U 11135~23780 597.5~14060 5160~13950 10500~2 0703 -821.5~-63.5 52~63 72.1~80.8 4525~7265
SEHE 1988.1b 1 013.8b 974.3a 1 634.6h -353.5h 59b 74.8a 620.8b
TR s 2091.0~2 5105 11585~2021.0 347.5~10730 22745~30790 1835~7105 62~70 7B6~T15  10580~12730
SR 2 30092 1 580.3a 720.6b 27252a 4243a 6.6a 74.9a 1 144.9a

R B o ) A )N R R AN R SR R 8] 22 5% 2. 3% (P<0.05) .

F4 AEEBUEBIFNEERHSEA MR RERE S 7 SUSHHEE R K R & bk M UK B A X 4 4
Table 4 Correlation analysis between grain hardness index and physicochemical properties, Rapid Visco Analyser ( RVA) profile characteris-

tics, and palatability-related traits in different types of japonica rice

. FHIE R
SREAS R B 4 4L AR R AT 3 4 5 NG RRE PR A BE T8 45 38 R A e 2 i

KARSM -0.631* -0.112 0.305 -0.294
KA 0.602 ** 0.077 -0.291 0.161
KARELE -0.653 ™ -0.210 0.314 -0.235
KAV -0.632" -0.149 0.310 -0.228
KAREHRAE -0.638 -0.105 0.305 -0.227
WA 2 0.642* -0.583 0.404 -0.145
PR 0.641** -0.041 0.713* -0.564
A 0.018 -0.811"* -0.135 0.549
VIR 0.668 ** -0.047 0.725* -0.500
THIRAH 0.572* 0.833* 0.342 -0.542
U {E s 1] 0.710* 0.243 0.724* -0.584
AL IR 0.317 0.309 -0.724" -0.157
[l 52 {EL 0.676 -0.080 0.701* 0.283
HHEER AR 0.664 * 0.308 0.747* -0.325
JEE R -0.685 ** -0.259 0.335 -0.154
HHEE & 0.092 0.221 -0.538 -0.090
KR 5 L 0.370 -0.133 0.713* -0.023
FPRLKC 0.468 * -0.304 0.579 0.092
FFRLE 0.002 -0.161 0.239 0.284
KR 0.418* -0.087 0.658 0.075
i 2 -0.418* 0.087 -0.658 -0.075
WS AF -0.708 ** / -0.863 /

RARP TS -0.768 ** -0.391 -0.892 -0.563
EAS): -0.794 " -0.567 -0.851* -0.070

* FOR BEA(P<0.05) 5 ** FRW B EH K (P<0.01)
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