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Population Sink—source on Density—tolerance of Maize

in Different Kernel-weight Types
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(Maize Research Institute, Shandong A cademy of A gricultural Sciences, Jinan 250100, China)

Abstract: The relationships between planting density and yield, yield components, and population sink—source
were studied synthetically by means of crop growth analysis method. The results showed that the ears numbers per ha
were the main contribution factor to yield of LD981 when the plant densities of the maize were from 30 000 — 60 000
plant/ha, while the plant densities of the maize were more than 60 000 plant/ha, the kernels numbers per ear and
1000-kernels weight were the main contribution factor. However, the ears numbers per ha were all along the main
contribution factor to yield of QX2101. The variety of planting density affected the single plant yield, the population
yield and the yield components of LD981 were more than QX2101. LD981 gained easily biggish population
sink—source ratio, canopy LAI and population yield when the plant densities of the maize were from 30 000 — 60 000
plant/hm?, while QX2101 gained easily biggish population sink—source ratio, canopy LAI and population yield when
the plant densities of the maize were from 60 000 — 90 000 plant/ha. The sink capacity and source supply ability were
contribution factors to yield of two kernels types maize, then the sink capacity was all along the pivotal factor.
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Table 1 ~ Comparison of maize yield and yield components of different kernel-weight type under different planting densities

mh il B (B /hn) AL (A /hm) HIDRLEL Ok THIH () AT B (kg/hm’)
Varieties Densities Ears per ha Kernels No. per ear 1000—kernels weight Yield per ha
L.D981 30 000 34 860 C 635.78 A 365.13 A 8047.50 C

60 000 57273 B 55724 B 335.67 B 10084.95 A

90 000 68182 A 47558 C 291.75 C 9027.90 B
0X2101 30 000 47273 C 588.24 BA 28233 A 6999.16 C

60 000 61020 B 614.08 A 280.70 AB 919193 B

90 000 83430 A 51324 C 270.75 C 9598.00 AB

0 KRG AR 1% 57K,

Note: The capital letters indicate difference significant level at 1%.
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Table 2 The relationship between the yield correlation traits of maize variety and planting density under different kernel-weight types

b i P (B /hm?) WA (%) ZEFFR (%) K (em) Tk (cm) TR (em) R (gl)
Varieties Densities Double ears rate No—ears rate Ear length Ear diameter Rare top length ~ Volume weight
LD981 30 000 16.2 0.0 18.33 5.10 0.23 727.8
60 000 1.7 0.0 17.43 4.90 0.47 724.1
90 000 0.0 7.3 14.60 4.80 0.60 705.7
QX2101 30 000 76.3 0.0 21.67 5.23 0.27 695.5
60 000 31.9 0.0 21.43 5.20 0.53 689.4
90 000 9.6 0.0 17.63 4.97 0.70 686.3
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Table 3 The relationship between single planting yield—density,
population yield—density and density of different
kernel weight types

[ )15 7

[=} xal at1
S Fh Regression equation

S T R it S

Single plant yield—density Population yield—density

Varieties

Y=-21.02x254.7x-+49.48
(R?=0.873%%)

y=-0.317x+285.6
(P=-0.934 9+%)

LD981

Y=-21.30x%226.3x+119.2
(R?=0.918%%)

y=—0.195x+225.0

0X2101
(*=-0.929 5%%)
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Table 4  Effects of the different densities on population

sink—source feature of different kernel-weight types

i FF BRI (bR /hm?)

Varieties ~ Planting density 0000 60000 90000
LD981  SZPREFFE(RR /hm?) 34 300.00 61 100.00 68 200.00
MU (%) 16.20 1.70 0.00
FEEIEEL 828.00 683.00 671.00

ZHRIE (%) 9451 92.82 89.17
THIE(g) 365.13 335.67 291.75

SESLH (%) 87.33 75.00 70.88

JEEZS dik (g/m?) 113882 132232  1190.52

TRHEI BETT (o/m?) 945.59 828.46 799.91

0X2101  SZBRBFEERR /hmd) 29 800.00 58 100.00 84 500.00
MU (%) 76.30 31.90 9.60
FREAEEL 723.00 672.00 604.00

NG (%) 93.94 90.59 87.95

TR () 282.33 280.70 270.75

L5 525(%) 81.36 91.38 84.97

JEEZ ik (g/m?) 100743 1309.52  1332.01

TRHBER BE 1 (g/m?) 731.74 807.52 848.88
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Fig.1  The relationship between population sink—source ratio and

yield under different kernel-weight types
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