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Effects of Planting Density on Filling Process, Yield and

Quality of Different Maize Varieties
LIU Xia, LI Zong—xin, WANG Qing—cheng, LIU Kai—chang
(Institute of Maize ,Shandong A cademy of A gricultural Science, Jinan 250100, China)
Abstract: Two different maize varieties, Ludan981 (big kernel) and QuanXing2101(small kernel) were used to

elucidate the effect of planting density on filling process, yield and quality of maize in there planting density, 30 000
plants/ha(low density), 60 000 plants/ha(middle density) and 90 000 plants/ha(high density). The results showed that
the yield and single kernel weight at early filling stage of LD981 were improved with the increase of planting density,

but reduced the single kernel weight at late—filling stage. The decline of single kernel weight was mainly caused by the

decrease of slight—increase period, fast—increase period filling rate, slight—increase period filling rate and filling dura—

tion, and not by mean filling rate which had a little effect on kernel weight. With the increase of planting density, total

sugar content improved slightly, amylase content increased firstly and then decreased, but content of amylopectin, total

starch, crude protein and crude fat in maize with middle density were lower than those of low density and high density.
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Table 1

Yield and yield construction elements under different treatment

ik

Treatment LD-3 LD-6 LD-9 0X-3 0X-6 0X-9
T (cm) 1833 B b 1543 D d 1460 E e 2167 A a 2143 A a 1763 C ¢
FUHL(cm) 5.10 AB ab 497 AB ab 480 B b 523 AB a 530 A a 497 AB ab
FeP K (em) 023D d 047 C ¢ 0.60 B b 027D d 0.60 B b 070 A a
TTRIEL(N) 3830 A b 3370 B ¢ 30.10 ¢ d 3870 A ab 3927 A a 3290 B ¢
FEATEL(TT) 16.60 A 1520 B 15.80 AB 1520 B 15.64 AB 15.60 AB
FEREL() 63578 A a 512.24 BC b 47558 C b 588.24 AB a 61408 A a 513.24 BC b
TR () 35164 A a 30168 B b 24959 C ¢ 360.68 A a 23151 C ¢ 25894 C ¢
P (g/m?) 80472 D d 96344 B b 1007.74 A a 699.88 E e 919.15 C ¢ 95975 B b
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Fig.1

Effects of planting density on single kernel weight in LD981 and QX2101
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Table 2 The grain filling parameters and grain filling process model

LD-3 LD-6 LD-9 0X-3 0X-6 0X-9

Parameter CV (%)
HEHFFSE(d) 71.060 45.760 40.140 57.100 50.180 110.610 41.43
RS A mg/ (grain - d)] 8.790 7.540 6.240 9.020 5.790 6.470 18.68
IR HES A A I ] (d) 38.170 28.470 20.570 33.920 31.360 45.400 25.70
HIEIR [ mg/(grain - )] 0.021 0.014 0.016 0.018 0.011 0.019 21.14
P () 28.590 20.600 15.400 24.440 23.020 32.940 25.35
() 47740 36.340 25.740 43.390 39.700 57.860 25.95
s (d) 28.590 20.600 15.400 24.440 23.020 32.940 25.35
T AV R M (me/ (grain - )] 1.630 1.270 0.940 1.490 1.420 1.660 19.15
TS (d) 19.150 15.740 10.340 18.950 16.670 24.920 27.17
PG HGE R [mg/(grain- )] 0.920 2.070 2.460 1.410 1.730 0.420 49.84
GYEFEEI(d) 23.320 9.420 14.400 13.710 10.490 52.750 79.59
YGRS GH AR [mg/(grain- d)] 0.012 0.026 0.015 0.022 0.016 0.004 48.92

T E AL LD-3 y = 0.624 7/[1+190.51%exp(=0.137 5%x)] R?=0.998 9

LD-6 y = 0.345 1/[1+117.22%exp(=0.167 3%x)] R*=0.999 6

LD-9 y = 0.250 5/ 1+188.20%exp(=0.254 6%x)] R*=0.999 9

0X-3 y = 0.514 8/[1+111.59%exp(=0.139 0%x)] R*=0.998 1

0X-6 y = 0.290 4/[1+141.66%exp(=0.157 9%x)] R>=0.999 5

0X-9 y = 0.716 1/[1+121.37*exp(=0.105 7%x)] R>=0.993 6
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Fig.2 Effects of planting density on starch content in
LD981 and QX2101
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Fig.3  Effects of planting density on content of total sugar,
crude protein and crude fat in LD981 and QX2101
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