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Abstract ;: This study analyzed the changes in yield and quality of the approved weak gluten wheat vari-
eties in China over the past two decades, along with the correlations among key agronomic and quality
traits, to clarify the trend of yield and quality during variety replacement. The findings provide refer-
ences for breeding high yield and high quality weak gluten wheat and innovating cultivation practices.
Data on yield and quality were systematically collected from 174 released weak gluten wheat varieties
across China’s major wheat-producing provinces and municipalities from 2000 to 2024. Based on the
winter wheat production zoning, these varieties were classified into those from the Yangtze River win-
ter wheat area and the Southwest winter wheat area. The yield, yield components, and quality traits
were evaluated. Results showed that the number of approved weak gluten wheat varieties exhibited a
fluctuating upward trend, with 71 and 103 varieties approved in the Yangtze River winter wheat area

and Southwest winter wheat area, respectively, averaging 3. 55 and 5. 15 varieties per year. Yield and
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quality traits demonstrated areal differences. The varieties in Yangtze River winter wheat area had a higher
average yield, though it showed a declining trend over time. In contrast, the varieties in Southwest
winter wheat area displayed a consistent annual increase in yield, with an average rise of 0,01 t * hm *
each year. In terms of quality, the Yangtze River winter wheat area experienced significant annual re-
ductions in both protein content and wet gluten content, with average decrease rates of 0. 06% and
0.20% . respectively. The Southwest winter wheat area showed annual increases of 0. 05% and
0.06% in these two indicators. Correlation analysis revealed a significant positive relationship be-
tween spike number, thousand-grain weight and yield in both areas. The protein content of weak glu-
ten wheat is significantly positively correlated with the wet gluten content. In the Yangtze River win-
ter wheat area, spike number was identified as a key determinant of high yield. Enhancing the number
of grains per spike and thousand-grain weight through breeding and agronomic measures could further
increase yield. In the Southwest winter wheat area, efforts should focus on increasing spike number

while optimizing crop management practices to improve processing quality, thereby achieving simul-

taneous improvements in both yield and quality.
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Fig. 1 Number of weak gluten wheat varieties approved in the Yangtze River

winter wheat area and Southwest winter wheat area from 2000 to 2024
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Table 1 Agronomic characteristics of the approved weak gluten wheat varieties in the Yangtze River

winter wheat area and Southwest winter wheat area from 2000 to 2024

R f( P = ¢ Growth Plant Spike number/  Grain number 1 000-grain Yield/
egion arameter period/d height/ecm  (10* « hm™?) per spike weight/g (t+ hm %)
KT R g4 42 X {8 Mean 202. 15 83.52 476. 87 37.03 41. 25 6.23
Yangtze River winter

wheat area BREE CV/% 5.13 4.52 11. 00 7.83 4.51 10. 40

RS 30 {8 Mean 189. 29 86. 05 330. 26 43.23 45. 88 5.27
Southwest winter

wheat area WRERB CV/ Y% 15.17 5.57 8.17 6.97 8.51 13.79
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Table 2 Quality characteristics of the approved weak gluten wheat varieties in the Yangtze River

winter wheat area and Southwest winter wheat area from 2000 to 2024
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KAILHh T4 X {8 Mean 12. 80 25. 83 56. 04 2.95 791. 85
Yangtze River winter
wheat area LEERE CV/% 7.97 10.58 5.39 39.41 1.69
TiR &KX #J{H Mean 11.73 22.97 56.21 1.79 780. 15
Southwest winter
wheat area WREB CV/% 7.62 11.56 4. 37 25.17 2.42
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Fig.2 Trends in agronomic traits of the approved weak gluten wheat varieties in the Yangtze River

winter wheat area and Southwest winter wheat area from 2000 to 2024
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Fig. 3 Quality change trend of the weak gluten wheat varieties in the Yangtze River

winter wheat area and Southwest winter wheat area from 2000 to 2024



TGRSR T 20 A Hp [ S R /N2 B B A R R A o) © 213 .

R3 20002024 ERITIHTHZER(YR)MABEEEX (SW)HEBH/MERFHREZEKEG~EMEXE

Table 3 Correlation between agronomic traits and yield of the approved weak gluten wheat varieties in the

Yangtze River winter wheat area( YR) and Southwest winter wheat area(SW) from 2000 to 2024

EFM GP tem PH % SN FORIEL GNS THLE TGW
PR Trait
YR SW YR SW YR SW YR SW YR SW

e PH —0.02 0.22”

T4 SN 0.68"*  0.01 —0. 20 —0.16
R E GNS 0.06 —0.43" " 0.17 0.09 —0.34%" —0.10
TR E TGW 0.11 —0.23" 0.05 0.07 0.24 0.09 —0.58** 0.06

Y 0.75"* —0.04 0.04 0.10 0.76* " 0.57"* —0.02 0.21% 0.28% 0.36"*

GP: Growth period; PH: Plant height; SN: Spike number; GNS: Grain number per spike; TGW: Thousand-grain weight; Y. Yield.

* % P<0.01, * . P<C0.05.
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Table 4 Correlation between quality indicators of the approved weak gluten wheat varieties in the

Yangtze River winter wheat area(YR) and Southwest winter wheat area(SW) from 2000 to 2024

FEH S PC 1A 5 & i WGC 7K # WA g Rt ST
PEAR Trait
YR SW YR SW YR SW YR SW
W T 67 75 i WGC 0.87" " 0.69" "
Wi 7K 2 WA 0.39** 0.16 0.41** 0.19
g it ST 0.43" " 0.37** 0.23 0.34"" —0.08 0.40
KETW 0.23 0.02 0.24 0.18 —0.06 0. 44 0.39* " 0.17

PC.: Protein content; WGC: Wet gluten content; WA Water absorption; ST: Stability time; TW. Test weight. * x . P<C0.01,

* . P<C0.05.
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