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Effect of Nitrogen Application on Yield and Grain Filling

Characteristics under Different Densities of Maize
CAO Yu—jun, DOU Jin—gang, GAO Yu-shan, WEI Wen—wen, LU Yan—jie,
YAO Fan—yun, LIU Hui-tao, WANG Yong—jun
(Institute of Agricultural Resources and Environment, Jilin Academy of Agricultural Sciences /
State Engineering Laboratory of Maize, Changchun 130033, China)

Abstract: Used Xianyu335 as the material, a field experiment was conducted at two N levels and five planting
densities to discuss the effect of nitrogen application and density on grain filling of maize. The grain—filling process-
es and the relationship between a series of secondary parameters and grain weight were analyzed by Logistic model.
The results showed that the role of nitrogen fertilizer on grain filling process was mainly affected the grain filling rate
at the early stage of filling and eventually increased the grain weight; the role of density was mainly affected grain—
filling duration of middle stage and late stage. The key to increase the grain yield was improving the grain filling rate
and prolonging the active grain—filling period, especially prolonged the grain—filling duration of middle stage and
late stage and improved the mean grain—filling rate of early stage. In practice, planting at rational density and build-
ing appropriate groups, prolonging grain filling duration could improve grain yield of maize. Furthermore, by increas-
ing the nitrogen supply to improve mean grain—filling rate of early stage after flowering was also very important.

Key words: Maize; Nitrogen; Density; Yield; Grain—filling characteristic
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Fig.1 The changes of 100—kernel weight during grain filling of maize under different treatments
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Fig.2 The changes of kernel filling rate of maize under different treatments
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Table 3 Effect of nitrogen application on grain filling parameters characteristics of maize under different densities

e . . TS H i SUIE STHNIE DTN P SR S 87 ST ONI YA G E LI AR VS
MR AEEE % (FR/hm’) . N - L g
Equation parameter FS BSF 6] (d) [g/(d-EHI)] HKoam (g Bk Ro (d)
N treatment Density
A B C T Gun W P
No 30 000 33.74 54.60 0.15 26.49 1.26 16.87 0.15 40.32
45 000 29.92 51.69 0.15 26.88 1.11 14.96 0.15 40.28
60 000 28.48 90.83 0.17 27.12 1.18 14.27 0.17 36.21
75 000 27.68 104.49 0.16 29.05 1.11 13.84 0.16 37.50
90 000 27.02 165.84 0.17 30.26 1.14 13.51 0.17 35.53
Nioo 30 000 35.87 30.04 0.13 25.76 1.18 17.93 0.13 45.42
45 000 35.86 30.60 0.13 26.81 1.14 17.93 0.13 47.01
60 000 30.68 53.93 0.15 25.70 1.19 15.34 0.15 38.67
75 000 29.43 40.56 0.16 23.53 1.16 14.71 0.16 38.13
90 000 28.00 55.01 0.16 25.28 1.11 14.00 0.16 37.85

2.5 FEIAMIE T E K TR EL #E R 4F1E
WeAE Logistic {1 £ J7 Rk — 2D 15 th AN ] b B

TR AU R AR5 )
RS B FIZERE I P 4 7T LU M, R A B R
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Table 1  Effect of nitrogen application on yield and yield components of maize under different densities

AL F kI FOBLEC OB R S FFH(%) P gt
N treatment (FF/hm?) Grain number (® Percentage of (kg/hm®)

Planting density per ear 100~grain weight barren stalk Yield

No 30 000 733.5a 33.70 a 0.00 6768.28 b

45000 630.4 b 30.38 b 0.00 8236.48 a

60 000 604.0 b 2849 ¢ 8.00 8073.08 a

75 000 481.8 ¢ 27.23 cd 12.00 8 645.58 a

90 000 446.6 ¢ 26.72d 13 .00 8632.45a

Nig 30 000 735.0 a 35.30a 0.00 7250.38 ¢

45 000 685.4 ab 3523 a 0.00 10118.72 b

60 000 657.0 be 30.20 b 2.00 10217.91b

75 000 629.2 ¢ 29.09 be 4.00 13 168.60 a

90 000 617.8 ¢ 2775 ¢ 5.00 13717.99 a

x2 BEMAREMNTEBNAESN

Table 2 The analysis of variance of densities and nitrogen base on the production

A I 9 HiEE SEHR ¥ 5 FH »

Effect DF Sum sq Mean sq F-value

A e 1 39 861 987 39 861 987 144.67 2.86e—07"

w 4 44 871 439 11217 860 40.71 3.70e-06
HAExE 4 14 833 939 3708 435 13.46 0.000 492+

B 2% 10 2755 320 275 532
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R E R EAE 0.997 9 ~0.999 7 2 [], P logistic J5
PR A AN FIALBE T 0 PRI IR
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Table 4  Effect of nitrogen application on parameters characteristics of grain filling stage of maize under different densities

MEALEE R HENCHTHG WRROIT WOIUTRL  ESCURRG DU MRRSIUDRL SRR SEMGIE ZRRUWRL PR
N (Mkmm’)  WiRZEnd R ERGE IR B SN WiREsR MR Eh e
treatment  Density  [A)(d) R (fTk) W) HOR (fTkn)  IJIA)(d) R (JTHD)  [g/(d- TThD)]
T, [e/(d- FHHD)] Wi T, le/(d EHHD)] W T, [e/(d- E )] ws Vinean
Vi V2 \E}
No 30000  18.03 0.40 7.13 17.70 1.10 19.48 22.03 0.31 6.79 0.58
45000  17.65 0.36 6.32 17.69 0.98 17.27 19.78 0.29 6.02 0.52
60000  19.26 0.31 6.02 15.90 1.03 16.44 19.78 0.27 5.73 0.51
75000  20.82 0.28 5.85 16.46 0.97 15.98 20.49 0.27 5.57 0.47
90000 2247 0.25 5.71 15.60 1.00 15.60 19.41 0.28 5.44 0.46
Nauo 30000 1579 0.48 7.58 19.94 1.04 20.71 24.81 0.29 7.22 0.57
45000  16.49 0.46 7.58 20.64 1.00 20.71 25.69 0.28 7.22 0.55
60000  17.21 0.38 6.48 16.98 1.00 17.71 21.13 0.29 6.18 0.55
75000  15.16 0.41 6.22 16.74 1.02 16.99 20.83 0.28 5.93 0.55
90000  16.97 0.35 5.92 16.62 0.97 16.17 20.69 0.27 5.64 0.51
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