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Abstract

Abstract

Global warming has greatly affected the current crop production, and suitable
sowing date and planting density are important to ensure stable and high yield of maize.
For this reason, the maize variety Zhengdan 958 (ZD958) was used as the test material
and three sowing dates S1 (March 25), S2 (April 20) and S3 (May 15) were set in 2020
and 2021 in northeast Sichuan (Nanchong, Sichuan). Meanwhile, four densities were set
under each sowing period, D1 (45000 plants/hm? ), D2 (52,500 plants/hm? ), D3 (60,000
plants/hm? ),and D4 (67,500 plants/hm? ), to study the effects of different treatments on
maize yield, dry matter accumulation, leaf area index, and filling, etc., to clarify the
suitable sowing period and planting density in the region, and to provide a theoretical
basis for This study was conducted to determine the appropriate sowing period and
planting density for the stable and high yield of maize in northeastern Sichuan. The
main results of the study are as follows:

1.With the delay of sowing, maize yield showed a decreasing trend, and maize seed
yield was significantly increased by 9.43% to 92.35% in early sowing treatment (S1).
The highest yield of S1D3 intercropping was 10577.95kg/hm?, so early sowing at the
right time can increase the grain yield in this area, but too high or too low density is not
conducive to the formation of grain yield.

2.Pre-flowering dry matter accumulation was highest under S2 (2020) and S1
(2021), and relatively higher under D3 and D4 treatments. Suitable sowing period (S1)
could significantly increase dry matter accumulation at post-flowering and maturity
stages of maize, and with the delay of sowing period, appropriate increase of density
was also beneficial to the increase of dry matter accumulation at post-flowering and
maturity stages of maize. Overall post-flowering dry matter accumulation was highest
in S1D2 treatment with 9492kg/hm? and 10188kg/hm? in 2020 and 2021, respectively.
The accumulation of dry matter at maturity was generally highest in S1D2 and S1D3
treatments, with 15885kg/hm? and 17319kg/hm? in S1D2 and 15487 kg/hm? and 18062
kg/hm? in S1D3 for two years, respectively.

3. S1 was more favorable to the increase of maize 100-grain weight (except 20
days after spat), 15.48% to 62.31% higher than S2 and S3 treatments at different
fertility stages, and either too high or too low density was not favorable to the formation
of maize 100-grain weight, D2 and D3 treatments were relatively higher. The early
sowing at the right time was beneficial to increase the rate of increase of maize grain

filling in the middle and late stages (20 to 30 days of spatulation), and the rate of
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Abstract

increase of maize grain filling was influenced by both sowing date and density.

4. Leaf area index showed an overall decreasing trend with delay in sowing and an
increasing trend with increasing density, and leaf SPAD values showed an overall
decreasing trend with delay in sowing and a decreasing trend with increasing density.
However, the density treatments of the highest leaf area index under different sowing
periods were different and differed during different fertility periods.

In summary, suitable sowing date and planting density are beneficial to the growth
and development of maize and yield improvement, and S1D3 treatment performed
better in maize yield, dry matter accumulation and filling. In northeastern Sichuan, the
sowing date of March 25 and planting density of 60,000 plants/hm? are more favorable
to maize growth and development and yield formation, and are suitable for promotion in
this region. Appropriate increase in planting density can alleviate the harm caused by
late sowing (temperature increase) to a certain extent. The results of the study can
provide a theoretical basis for the selection of suitable planting density under future
warming.

Key words: maize; sowing date; density; growth and development; yield
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