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Effects of Plant Density on Dry Matter Accumulation
and Grain Filling in East Jilin Province

CHEN PengHei’ TAO Hong-bin' WANG Cun-kai' MENG Xiang-meng® WANG Pu'
(1. College of Agronomy and Biotechnology China Agricultural University Beijing 100193 China;
2. Jilin Academy of Agricultural Sciences Changchun 130033 China)

Abstract: Effects of plant density on dry matter accumulation and grain filling were studied in East Jilin Prov—
ince. Maize cultivars Xianyu 335 and Nonghua 101 were used. Plant density significantly affected grain yield dry
matter accumulation and grain filling characteristics but two cultivars showed different responses. Ears number and
bare plant rate increased while the yield and dry matter per plant grain number per ear decreased significantly with
the increase of plant density. Additionally population yield total dry weight and post-silking dry matter were differ—
ent between cultivars. Grain yield of Nonghua 101 increased with the increase of plant density while total dry matter
showed no reaction to plant density and post-silking dry matter decreased firstly and then increased with the in-
crease of plant density. On the contrary grain yield of Xianyu 335 decreased with the increase of plant density while
total dry matter and post-silking dry matter increased. With the increase of plant density stem and leaf dry weight
per plant reduced and the maximum leaf dry weight occurrence time delayed the amount of dry matter translocation
was firstly increased and then decreased. Plant density had greater effect on 100kernel weight by maximum filling
rate average filling rate and the beginning of linearity filling phase while effect on maximum filling period and grain
filling duration was little.
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Tab.1 Effects of plant density on yield and yield components of different maize cultivars
/( x10*  /hm®)  /(kg/hm?) (gl ) /( ears/m?) /e Bare/%
Cultivar Density Yild  Grain yifld per plant Fars No,  Kemel perear  TKW plant rate
335 6.5 12 127a 190. 5a 6.37c 549a 334a 2.50b
XY335 7.5 10 504b 147.8b 7.10b 449h 337a 6. 18ab
9.0 9 162¢ 119.0c 7.70a 362¢ 322a 14.56a
101 6.5 11 567b 181.6a 6.37c 538a 343a 1.03a
NH101 7.5 11 688b 154. 6b 7.57b 487ab 327a 1.32a
9.0 12 790a 142.2b 9.00a 449h 318b 2.20a
ANOVA NS 53.95* 57117 47.227 NS 5.46"
15.92* NS 15.10™ 11.78* NS 13.81*
x 11.69* 4.42° 6.30" 5.96" NS NS
: s ok 0.05 0.01 0.001 “NS” 2 ~4
Note: Different letters in a column mean significant at the 5% level " oo R ean at the 5% 1% 1%o leave respectively. The same as Tab.
2 -4.
2.2 ( 2).
s 6.50 /hm®
9.0 /hm’ 335 17. 5%
; N 20.3%;, 101 26.3%
; 30.6% - 101
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Tab.2 Effects of plant density on dry matter accumulation of different maize cultivars
(gl )
Dry matter per plant /( t/hm? 1%
o /( x10*  /hm?) /(t/hm?) (t/hm’) . 0
Cultivar . Dry matter Ratio to total
Density Total dry matter .
Anthesis Maturity after silking dry matter
335 6.5 162.7a 389.4a 24.8b 14.4b 58.2b
XY335 7.5 142.4b 346.2b 26.2ab 15.4ab 58.9a
9.0 134.2b 310.4c 28.0a 15.9a 56.7¢
101 6.5 156.2a 414. 1a 26.5a 16.5a 62.3a
NH101 7.5 140.3b 333.3b 25.5a 14.8b 58.0c
9.0 115.2¢ 287.2c 26.3a 15.8a 59.9b
39. 69 90. 34 ™ 5.21° NS 122.86™
ANOVA 8.34" NS NS NS 334.90™
x NS NS 5.81° 11.51™ 184.34™
2.3 40 d 9.00 /hm’
; 101
40 d 335
( 3), 101; 40 d 101
( 1) o 335 6.50 /hm? 335,
7.50 /hm’
3
Tab.3 Effects of plant density on stem dry matter accumulation of different maize cultivars
20 d 40 d 60 d
Experimental . 20 d after 40 d after 60 d after .
Anthesis L L o Translocation
factor silking silking silking
/( x10*  /hm?) 6.5 73.69a 82.83a 88.22a 93.57a 4.18a
Density 7.5 68.70a 75.20b 82.76a 80.48b 5.09a
9.0 59.41b 66. 54c 68.79b 69.76b 2.44a
XY335 70.06a 78.01a 82.27a 77.83b 6.91a
Cultivar NHI101 64.47h 72.37b 77.58a 84.70a 0.90b
X Density X cultivar NS NS NS 5.22° NS
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Fig.1 Effiects of plant density on stem dry matter accumulation of different maize cultivars
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Tab.4 Effects of plant density on leaf dry matter accumulation of different maize cultivars
20 d 40 d 60 d
Experimental . 20 d after 40 d after 60 d after )
Anthesis . L L Translocation
factor silking silking silking
/( x10*  /hm?®) 6.5 43.23a 46.55a 44.04a 41.86a 5.17a
Density 7.5 40.75a 42.84b 40. 19b 36.94b 6.51a
9.0 35.95b 37.12¢ 38.80b 33.0lc 6.42a
XY335 41.56a 43.79a 42.72a 39.09a 6.15a
Cultivar NH101 38.40b 40.55b 39.30b 35.45b 5.92a
X Density x cultivar NS NS NS NS NS
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Fig.2 Effects of plant density on leaf dry matter accumulation of different maize cultivars
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Fig.3 Effiects of plant density on 100-kernel weight of different maize cultivars
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Tab.5 Effects of plant density on parameters of grain filling characteristics for maize cultivars
4 2 G T, T T Gy,
Cultivar /(%10 ./hm ) Simulated equation e e ] ? Vo R
Densiy
335 6.5 y=34.376 9/( 1 +29.382 2¢ " "'") 1.13  25.8 15.7 20.1 0.75 R=0.9990
XY335 7.5 y=32.661 4/(1+35.779 6e > ") 1.14 25.7 16.3 18.9 0.76 R=0.999 3
9.0 y=32.267 4/( 1 +48.580 6e ') 1.18 26.6 17.6 18.1 0.78 R=0.9997
101 6.5 y=35.456 0/( 1 +32.358 6e~"'*%) 1.15 26.8 16.6 20.3 0.77 R=0.9992
NH101 7.5 y=34.279 9/(1 +36.218 9¢ > %) .14 269 17.0 19.7 0.76 R=0.999 4
9.0 y=32.807 1/(1+41.480 8¢ *'*%) 1.06 28.7 18.5 20.3 0.71 R=0.9995
T (d) ;G g/(de )Gy, g/(d )T, ;
T, .
Note: T, ... Day from silking to highest population grain filling rate; G,,,.. Highest population grain filling rate; G,,,. Mean population grain filling rate;

T1. Duration( days) of the slightly population grain filling stage; T2. Duration( days) of the quickly population grain filling stage.
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