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Abstract: Sowing date, nitrogen rate and plant density are effective cultivation practices to regulate
grain yield(GY) and protein content(GPC) in weak gluten wheat. In this study, a meta-analysis was
performed on the effects of these main cultivation practices on GY and GPG of weak gluten wheat in
the Middle and Lower reaches of Yangtze River using the existing literature data from 2002 to 2022.
The control(CK) was selected from 20 October to 6 November for sowing date, from 210 to 240 kg
hm? for nitrogen rate, and from 180X 10" to 240X 10" plants * hm * for plant density, respectively.
The meta-analysis showed that when the sowing date was delayed by 14 —21 days, the GY of weak
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gluten wheat was significantly reduced by 9. 73% , while the GPC was increased by 3. 87 % ; when the
nitrogen rate was reduced by 30—240 kg » hm ?, the GY and GPC was significantly simultaneously
decreased by 6.42% —51.72% and 6. 63% —19. 13%, respectively; when the plant density was in-
creased by 30X 10" —120X 10" plants » hm %, the GY was significantly improved by 4.39% —7.11%,
while the GPC was decreased by 1. 16 % —3.70%, compared with the CK. Furthermore, the relation-
ship between GY and GPC of weak gluten wheat was analyzed under different cultivation practices
mentioned above in this region. The qualified grain quality (GPC<C11.5%) while maintaining opti-
mum yield (GY>>6 500 kg * hm %) could be achieved with the sowing date from October 24 to Octo-
ber 31, the nitrogen rate from 172 to 186 kg * hm ?, and the plant density from 293X 10" to 360 X 10*
plants « hm™*, Correspondingly, the dry matter accumulation of weak gluten wheat ranged between
9.7 and 11.3 t » hm ? at anthesis as well as 17. 5 and 20. 1 t » hm ? at maturity, while the nitrogen

content of single stem, stem, leaf, and ear at anthesis is maintained within 11.7, 5.6, 30.7, and 15. 8

1
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Fig. 1 Distribution of experimental sites in this study
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Table 1 Standard for grade classification of different cultivation practices
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S, N, and D indicate the relative variation of sowing date, nitrogen rate, and plant density in relation to CK, respectively. The
range of control(CK) is from October 20 to November 6 for the sowing date, from 210 to 240 kg * hm 2 for the nitrogen rate, and from
180X 10* to 240X 10* plants *

hm 2 for the plant density. Positive and negative values represent the increase or decrease of different

grades compared with the control. The same in below.
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Table 2 Variation of grain yield and protein content of weak gluten wheat under different cultivation practices
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S, N. and D indicate the relative variation of sowing date, nitrogen rate, and plant density in relation to CK, respectively. The

change rate of grain yield or protein content represent the difference between Vr and V¢ following division by V. The dots represent the

mean effect sizes with 95% confidence intervals(CI). Mean values<C0 indicate a negative effect, mean values™>0 indicate a positive effect,

if 95% Cls did not overlap 0 indicate signifficant effect. The numbers (n) indicate the data records for each group. The same in figure 3.
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Fig. 2 Changes in grain yield and protein content of weak gluten wheat with different main cultivation practices grade
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