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The Evolution of Quality Traits and Differences between Different

Regions for Maize Hybrids Recently Approved in China
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ZHANG Ying-ying, ZHAO Jun, SHI Li-li
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Abstract: To explore the trends of maize variety quality traits over time and the differences among different
ecological regions, the quality traits of 677 maize varieties from 10 ecological regions participating in the national
maize variety approval and production trials from 2017 to 2022 were comprehensively analyzed. The results showed
that in recent years, the average bulk density of maize varieties in China was 755.6 g/L, with average contents of
crude protein, crude fat, crude starch, and lysine being 10.12%, 3.97%, 73.9%, and 0.29%, respectively. Over time,
bulk density showed an increasing trend with an annual increase of 1.67 g/L, while the trends in crude fat, crude
starch, and lysine content were not significant, and crude protein decreased by an average of 0.17% per year. Clus-
ter analysis categorized the quality traits of maize varieties in 10 ecological regions in China into three groups.
Maize varieties from the Southwest Spring Maize, Southeast Spring Maize, and Tropical/Subtropical Maize ecological
regions had low crude starch content but relatively high lysine content. Varieties from the Eastern and Northern Chi-
na regions had high crude starch content but relatively low crude fat content. Varieties from the East Huang—Huai—
Hai Summer Maize and Northern Extremely Early Mature Maize regions had moderate crude starch content, with rel-
atively high crude protein, crude fat, and lysine contents. The differences in quality traits among different ecological
regions indicate that strengthening the integration of excellent germplasm resources from different ecological regions
can improve the overall quality traits of maize varieties in China.
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Table 1  Statistics table for the numbers of maize varieties A~

TSRS 45| Group &3
Year X, e X X, e X e e X X Total
2017 7 7 35 54 27 28 16 45 - - 219
2018 - 6 20 22 4 15 13 25 - - 105
2019 3 4 22 28 3 17 9 15 - 2 103
2020 3 1 18 22 4 12 13 4 4 2 83
2021 5 1 20 28 9 9 2 16 5 2 97
2022 2 1 20 9 8 10 7 7 6 - 70
& it 20 20 135 163 55 91 60 112 15 6 677
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Table 2 Comprehensive analysis of quality traits

PR FHEIE brifi: ROl 5 FA(%)

Trait Mean SD Range CvV
ZH (g/L) 755.60 23.20 660.00 ~ 818.00 3.07
(%) 10.12 1.00 7.44~13.22 9.88
FHRE T (%) 3.97 0.53 3.00 ~5.83 13.35
HLTERY (%) 73.90 2.03 66.43 ~ 77.64 2.75
HAE R (%) 0.29 0.03 0.23 ~0.38 10.34
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Fig.1 Heat map of correlation of quality traits
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Table 3 The difference of quality traits in different years

&y (/L) HLE 2 (%) HLIE I & it (%) HLVER 5 (%) AR k(%)
Year Unit weight Crude protein Crude fat Crude starch Lysine
2017 749.87 b 10.55a 3.94b 73.42b 0.288 ¢
2018 760.37 a 10.17 b 370 ¢ 74.39 a 0.292 be
2019 755.17 ab 9.90 ¢ 4.01 ab 7453 a 0.300 ab
2020 760.95 a 9.83 ¢ 4.15a 74.00 a 0.300 be
2021 756.52 ab 9.80 ¢ 4.03 ab 74.10 a 0.290 ¢
2022 759.63 a 9.78 ¢ 4.09 ab 73.36 b 0.310a
TE : [ SVBA A ]/ T BER 7R 22 53k W 35 K- (P<0.05) .
Note: Different lowercase letters in the same column represented significant difference(P<0.05).
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Fig.3  Cluster map of different ecological regions
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