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Abstract: [Objective] The effects of high planting densities on canopy apparent photosynthesis, leaf area index, dry matter
accumulation and distribution features of cotton were studied, with purpose to elucidate the suitable density for late cotton-sown
system in the Yellow River cultivation region. [Method] Field experiments including two planting density treatments (D1 of
9.0 X 10* plant -hm ~? and D2 of 12.0 X 10* plant -hm ~?) were conducted during the 2017 and 2018 growth seasons, using
cultivars Nongda 601 (ND-601) and Guoxin Cotton 9 (GX-9) in 2017 and Nongda 601 in 2018 as the materials. The effects of
densities on photosynthetic characteristics and yield components were investigated. [Result] At fast growth stage, the leaf area
index under D2 was significantly higher than that of D1, which sustained longer peak duration under the former condition. These
results suggested that higher density can promote the generation of enlarged canopy structure at vigorous growth stage. However,
much intensified leaf area index resulted in population shading and reduced canopy apparent photosynthesis. Although D2
treatment was shown to benefit the biomass accumulation of the population plants and the vegetative organs. But the enhanced

vegetative growth led to restriction on the reproductive tissue, which resulted in lowered nutrient distribution to reproductive
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organ; the increase of density was no significant difference on boll weight and lint percentage. Perhaps because of the

interannual climate variation, the results of other yield components obtained across the two growth seasons were inconsistent

with each other. [Conclusion] Under the suitable conditions, D1 treatment is beneficial to establish the reasonable population

structure and to achieve stable yield. In contrast, the D2 treatment has the potential to achieve higher yield. Our results suggested

that D2 together with adoption of chemical control technology can help high-yielding cultivation, through increasing population

dry matter amount, improving nutrient distribution across organs, and elevating harvest index of the cotton plants.
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standard deviation calculated for three replications.
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Fig. 1 Variation of different densities on leaf area
index of cotton in 2017 and 2018
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Fig. 2 Comparison of canopy apparent photosynthesis
of cotton under different densities in 2017 and 2018
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Fig. 3 Comparison of population total dry matter
accumulation of cotton under different densities
in 2017 and 2018
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Fig. 4 Comparison of population dry matter
accumulation of reproductive organs of cotton under
different densities in 2017 and 2018
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Fig. 5 Comparison of population dry matter
accumulation of vegetative organs of cotton under
different densities in 2017 and 2018
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cate standard deviation calculated for three replications.
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Fig. 6 Comparison of the allocation ratio of
reproductive organs dry matter of cotton under different
densities in 2017 and 2018
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Fig. 7 Comparison of the allocation ratios of vegetative
organs dry matter of cotton under different densities
in 2017 and 2018
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Table1 Comparison of yield and yield components of cotton under different densities and cultivars in 2017 and 2018

Bk UL HL T L% B P KPR & Koy
RS 4h , , ,
Boll number per Population boll number Boll Seed cotton yield/ Lint
Years Cultivars  Treatments
plant per hectare/(10*) weight/g (kg-hm™) percentage/%
2017  ND-601 D1 8.09 a 7291 a 6.09 a 4440.13 a 4142 a
D2 6.12b 7345a 6.10a 4480.29 a 43.09 a
GX-9 D1 8.38a 75.46 a 592a 4467.11a 4391 a
D2 5.64b 67.79 a 6.08 a 412144 a 42.19a
2018  ND-601 D1 691 a 62.03b 4.80 a 2977.50b 3426 a
D2 6.50 a 78.42 a 482a 3780.00 a 34.02a

T« [F S0 Bt 5 /NG PR TR 67K 0.05 7K 228 7 835 (P<<0.05) .

Note: Different lowercase letters within the same parameter labeled indicate significant difference at the 0.05 probability

level (P<<0.05).
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