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Abstract: A systematic evaluation of the quality traits diversity of dry direct—seeded rice germplasm resources provides a
theoretical basis for the innovation of rice germplasm resources and quality breeding. Using 79 japonica rice germplasms as
materials, genetic diversity analysis and correlation analysis were conducted on the processing quality, appearance quality,
nutritional quality, cooking and eating quality, and starch pasting characteristic parameters of rice. Principal component
analysis, membership function method, and cluster analysis were used to comprehensively evaluate the quality of rice
varieties and classify genotype differences. The experimental results showed that the dry direct-seeded rice germplasm
resources exhibited relatively rich variation in multiple quality traits, with the coefficient of variation of the measured traits

ranging from 1.63% to 62.69%, among which the coefficient of variation of chalkiness degree was the largest. Correlation
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analysis revealed significant correlations among various quality indicators and between quality indicators and starch pasting
characteristic parameters. Four principal components were extracted using principal component analysis, with contribution
rates of 38.272%, 17.063%, 12.188%, and 8.297%, respectively, and a cumulative contribution rate of 75.819%. Based on
the feature vectors of each principal component and the factor loadings of each trait indicator, the comprehensive quality
evaluation D value was calculated and subjected to cluster analysis, categorizing the tested materials into three types: high—
quality, medium—quality, and low—quality. Accordingly, the key indicators for identifying the quality of direct-seeded rice
were selected as head rice rate, amylose content, peak viscosity, trough viscosity, and final viscosity. The correlation
analysis results between each quality indicator and the comprehensive evaluation D value further confirmed the
representativeness of the selected indicators. In summary, the comprehensive evaluation D value can accurately and
objectively evaluate the overall quality of dry direct—seeded japonica rice.
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Table 1 The description and statistics of quality traits of 79 japonica rice germplasms

[ETN e KAE e/ IME I bR A5 5 2 BU%
Trait Max Min Mean SD CV
BEKZ BRR/% 84.32 77.46 82.30 1.36 1.66
A K MRR/% 74.67 66.00 71.57 1.87 261
ok K #< HRR/% 73.75 47.66 66.03 5.48 8.29
“E B CD/% 14.79 1.12 3.85 2.41 62.69
KR CGR/% 33.00 424 12.26 5.51 44.92
i GL/mm 5.77 4.09 478 0.41 8.53
BiTE GW/mm 2.80 2.15 2.55 0.13 5.03
KIEHLWR 2.70 1.59 1.89 0.23 11.95
EEEER Fr i AC/% 20.00 16.70 18.73 0.09 439
EAR SR PC/% 7.80 5.30 6.54 0.62 9.46
BRAE Tv 80.07 56.97 68.63 4.65 6.78

¥ Note: BRR. Brown rice rate; MRR. Milled rice rate; HRR. Head rice rate; CD. Chalkiness degree; CGR. Chalky grain rate; GL. Grain length;
GW. Grain width; LWR. Length—width ratio; AC. Amylose content; PC. protein content; Tv. Taste value. T[], The same as below.
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Table 2 The description and statistics of starch gelatinization characteristic parameters of 79 japonica

rice germplasms

PR IS ON[] e/ MA FHIME brifE 2 R EN
Trait Max Min Mean SD CV
F B PV/cP 3473 2240 2964.27 231.59 7.81
e AREEE TV/cP 1979 1220 1650.57 174.41 10.57
4 ##4H BD/cP 1 666 964 1313.69 182.57 13.90
HAFHE FV/cP 3230 2321 2857.35 191.76 6.71
T4 {E SB/cP 1378 1 005 1206.78 68.27 5.66
WL IR PT/C 73.18 68.30 70.77 1.16 1.63

£ Note: PV. Peak viscosity; TV. Trough viscosity; BD. Breakdown; FV. Final viscosity; SB. Setback; PT. Pasting temperature. I [i] . The

same as below.
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Figure 1 Correlation analysis among quality traits of dry direct-seeded rice
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Table 3 Principal component feature vector and contribution of each comprehensive index

PR HF1 HF2 HF3 HT4
Trait Factor 1 Factor 2 Factor 3 Factor 4
BEKE BRR 0.689 -0.357 0.183 -0.073
AR MRR 0.665 -0.293 0.455 -0.128
ok HRR 0.743 0.170 0.348 -0.067
JEHBECD -0.662 0.319 0.536 -0.109
TR CGR -0.631 0.330 0.530 -0.152
K GL -0.692 0.385 -0.058 0.353
FLYE GW 0.633 -0.021 0.388 -0.235
KIEHLWR -0.773 0.296 -0.222 0.378
HEEEN AR AC -0.732 -0.441 0.149 0.176
HHETTE & PC -0.507 -0.512 0.469 0.234
EURAE Tv -0.083 -0.094 0.674 0.456
BB PV 0.760 -0.094 0.056 0.514
T AREEE TV 0.616 0.552 0.127 0.427
A BD 0.376 -0.647 -0.050 0.244
AT FV 0.553 0.723 0.196 0.253
T4 (% SB -0.019 0.619 0.227 -0.381
LR PT 0.720 0.331 -0.360 0.132
FE{H Eigenvalue 6.506 2.901 2.072 1.410
BTk Contribution/% 38.272 17.063 12.188 8.297
2315 Cumulative contribution/% 38.272 55.335 67.522 75.819
A T-#LH Factor weight 0.505 0.225 0.161 0.109
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5 EOH 836 TR AR 223 IL AR 72 GEAE 666 TR AE 69 FAMKE 22 FARE 85 AR AL 90 B 15 H 2100, IE AR
i 546 BRME 15 IR 357 FIZ2F 6 %5 5 25 T ZEM AR B AL (D<0.461) 8 17 4y , AL FERE 11 A KE 29 7L
5 536 DL AE 523 VHEHRE 27 JL ARG 19 904 315 R} 804 P A 529 T 333 PL A 528 . IL R 531 L AE
520,748 K 859 JFHE 25 I FE 528 FITL A 18,
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The clustering results of the tested rice germplasm, the membership function value of the comprehensive quality index and the comprehensive evaluation D value

were displayed from left to right, respectively
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Figure 3 Cluster analysis, membership function value and comprehensive evaluation D value of each comprehen-

sive quality index of 79 rice germplasms
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Figure 4 Analysis on difference of 17 quality related indexes among different variety types
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Figure 5 Correlation analysis between quality related indexes and comprehensive evaluation D value
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