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Effects of plant density on source -sink characteristics
and grain yield of Spring maize variety Chaoshi No.1

LI Xiao-yong, LI Di-ging, TANG Qi-yuan"

(College of Agronomy, Hunan Agricultural University, Changsha 410128, China)

Abstract: This study was conducted to determine the effects of different plant densities on source -sink characteristics
and grain yield of the compact-type maize variety Chaoshi No.1 grown in Spring season in a super-high yielding paddy
field. The results showed that, with the increase of plant density, the population leaves area index (LAI) and the dry
matter accumulation (DMA) increased, while the chlorophyll content (SPAD value) and specific leaf weight (SLW) of
leaf decreased. On the other hand, the grain number per ear and 100-grains weight decreased with the increase of plant
density. Therefore, the sink volume per plant would be dropped with the increase of plant density. The highest grain yield
was obtained under the plant density of 9.67x10* plant/hm? which was significantly higher than that of the other two
treatments by 7.3% and 7.1%, respectively. Ratio of grain number to leaf area was decreased gradually with the increase
of plant density. Output percentage of stem-sheath and leaf store matter were negative, however, the differences in the
output percentages of stem-sheath and leaf store matter were not significant among different planting densities. In silking
and milking stages, population LAI was positively related with grains yield but negatively with grain weight per plant and
dry weight per plant. Both specific leaf weight and SPAD valve were positively related with grain weight per plant and
dry weight per plant. Ratio of grain number to leaf area was positively related with grains per ear, grain weight per plant
and dry weight per plant. Output percentage of stem-sheath store matter was negatively related with 100-grain weight and
dry weight per plant.
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Table 1 Effect of different density on grain yield and its component of spring maize
/(t:hm™) /( hm32) ./ /g
D1 10.64b 6.67c 517.9a 30.2a 0.504
D2 10.72b 7.97b 440.6b 28.8b 0.498
D3 11.47a 9.50a 424.8b 28.4b 0.478
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1 Fig.1 LAl of different growth stage under different planting density
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Table 2 Dry matter accumulation of different growth stage under different planting density g/m?
D1 1.99 51.9b 242.0ab 540.1b 1351.5b 1808.8b
D2 2.15 43.0b 213.2b 550.4b 1372.8b 1751.8b
D3 2.98 63.9a 267.8a 630.8a 1553.9a 1915.9a
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Fig.2 SPAD value of leaf of spring maize under different planting density D1 D2 D3 7.4% 10.3%
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Fig.3 Specific leaf weight of leaf of spring maize under different density
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Table 3 Output percentages of stem-sheath and leaf store matter and dry matter of stem-sheath and leaf under different density

9 9 1% 1%
D1 39.0a 65.8a 29.8a 33.4a -68.8 -12.12
D2 33.2b 51.7b 26.4b 27.7b -56.1 -5.43
D3 32.5b 51.2b 25.4b 26.3b -58.6 -3.82
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Table 4 Correlation coefficient among LAl SPAD value SLW and Yield characters in silking stage and milking stage

SPAD SPAD

0.903 4™ -0.757 6" -0.758 1 0.7372" 05747 -0.3977
-0.709 8" 0.706 1" 0.886 4™ 0.890 3™ -0.7875" -0.636 8
-0.588 4 0.459 7 0.487 2 -0.434 8 -0.7155" 0.5810
-0.783 2" 0.476 0 0.7895" -0.3920 0.4513 0.186 0
-0.923 3" 0.826 6™ 0.8732" -0.282 4 05773 0.2276
-0.905 6™ 0.842 9" 0.8380™ —-0.659 6" 0.8203" 0.6430

0.903 4™ -0.7576" -0.758 1 -0.707 2" 0.8166™ 0.6736"
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Table 5 Correlation coefficient among output percentages of stem-sheath and leaf, ratio of grain number to leaf area and yield

characteristics in silking stage and Milking stage

-0.825 3" —-0.366 3 04219 0.446 4
-0.7378" -0.5313 0.366 1 0.4156
0.774 3" 0.8811" —0.456 2 -0.6153
0.2219 0.046 2 -0.718 0" -0.6093
0.774 2" 0.5537 —-0.406 1 -0.697 8
0.784 0" 0.6831" -0.6177 -0.708 8"
0.776 3 0.662 3" -0.6415" -0.684 7"
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