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Effects of Sowing Density on Agronomic Traits and
Yield of Rapeseed in High-altitude Cold Regions
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Abstract: To address the issues of unrealized yield potential and unclear optimal sowing density in rapeseed production in the high-altitude
cold region of Xizang, a field experiment was conducted from 2023 to 2024 using the locally dominant cultivar “Zangyou 3”. Three sowing
densities were set: low density (L: 22.5 kg/hm?), medium density (M: 30 kg/hm?) and high density (H: 37.5 kg/hm?). The integrated
regulatory effects of interannual climate and sowing density interactions on rapeseed yield, agronomic traits and economic benefits were sys-
tematically analyzed. The results showed that sowing density had significant regulatory effects on rapeseed grain yield, aboveground biomass
and yield components. With the increase of sowing density, the number of effective pods per plant increased, but the number of seeds per pod
decreased significantly and 1000-seed weight showed a downward trend, eventually leading to a significant decrease in grain yield. The low-
density treatment had significantly higher yield than medium-and high-density treatments due to sufficient individual plant development, light
pest damage and prolonged post-flowering growth period. The effect of sowing density on growth process was mainly reflected in the reproduc-
tive growth stage, and high density significantly shortened the days from flowering to maturity. The interaction between year and sowing den-
sity had no significant effect on rapeseed grain yield, indicating that low density had stable yield-increasing potential in different years. Eco-
nomic benefit analysis showed that the net income of low-density treatment exceeded 7000 yuan/hm?, which was significantly higher than that
of medium-and high-density treatments. In conclusion, a sowing density of 22.5 kg/hm? can effectively coordinate individual development and
population structure, mitigate environmental stress, and is an optimized agronomic measure to achieve high and stable yield and income in-
crease of rapeseed in high-altitude cold regions of Xizang.
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