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Effects of Nitrogen Fertilization on Grain Filling Characteristics in

Summer Maize under Waterlogging at the Seedling Stage
WU Wen-ming', WANG Shi—ji', CHEN Hong—jian', WEI Feng—zhen®, LI Jin—cai’
(1. Tobacco Research Institute/ Corn Research Center, Anhui Academy of Agricultural Sciences, Hefer 230031;
2. College of Agronomy, Anhui Agricultural University, Hefei 230036, China)

Abstract: Field experiments were carried out to clarify the grain yield and grain filling characteristics of maize
after waterlogging in the seedling stage using summer maize cultivar “Zhengdan958”. Under waterlogging and con-
trol(normal watering) conditions, four N application treatments with different N application ratios were implemented.
The results showed that waterlogging stress in the seedling stage decreased the final grain weight by 5.5% - 10.3%,
duration of grain filling and average grain filling stage also decreased, while the date of the maximum grain filling
rate occurred advanced by 3.1%. Postponed nitrogen application increased the average grain filling rate and the
maximum grain filling rate occurred delayed, the results indicate that postpone of nitrogen application can alleviate
the effect of waterlogging on the grain filling characteristics. Path analysis results showed that the date of maximum
grain filling rate occurred, average grain filling rate and early duration stage had positive relationship with final
grain weight Waterlogging stress in the seedling stage decreased grain filling rate, which results in grain yield signifi-
cantly decreased by 24.2% - 25.7%, postponed nitrogen application was able to alleviate the effect of waterlogging
on grain yield.
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Table 1  Effects of different nitrogen treatments on grain yield and composition under waterlogging in the seedling stage
fb B BEATEL(TT) FERLEILCRL) TRiTE (g) 74 (kg/hm?) U577 (%)
Treatment Rows per ear Kernels per ear 1000-kernel weight Yield Yield reduction rate
WKL R
N1 14.5+0.5 a 429.2+5.8 b 281.3+3.8 6213.2+4745b 11.3
N2 14.5+0.2 a 431.2+234 D 285.3+5.0 6542.4 +370.4 a 6.6
N3 15.1£0.3 a 472.1+8.9 a 291.6x1.5 6870.0 £392.1 a 2.0
N4 15.0+0.0 a 488.5+4.8 a 296.3+6.4 7007.1+ 196.1 a 0
payiist
N1 14.5+0.3 b 515.5+233 a 296.6+4.3 8790.1 £292.7b 10.3
N2 14.5+0.1 b 536.5£17.6 a 301.8+8.9 9186.8 £299.3 a 6.6
N3 14.8+0.3 ab 539.2+11.8a 307.5+4.7 9641.2 +384.9 a 1.6
N4 15.4+0.1 a 545.1+39.7 a 308.6x1.0 9799.1 + 84.8 a 0

TE A RVNG FEFR AR RNIZE 277 ATE P<0.05 /KT B 225 3%

Note: Values followed by different letters indicated significantly different(<0.05) under different nitrogen treatments.
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Fig.1 Effects of different nitrogen treatments on grain weight accumulation under waterlogging at seedling stage
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Fig.2 Effects of different nitrogen treatments on grain—filling rate under waterlogging at seedling stage
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Table 2 Effects of different nitrogen treatments on grain filling characteristics
parameters under waterlogging in the seedling stage
At B R X
Treatment Simulative equation K K o Ve ! " " I " " " " oo
WiKALHE
N1 y=26.688 3/(1+e*7> =) (0.9933 26.69 24.99 0.88 59.79 0.45 15.01 19.95 24.83 0.38 0.77 0.44 5.64 15.41 11.01
N2 ¥=29.970 3/(1+e*457%%) - 0.998 9 29.97 23.98 1.03 57.51 0.52 14.37 19.22 23.92 0.44 0.90 0.52 6.33 17.30 12.37
N3 y=31.924 1/(1+e83 041359 0,997 3 31.92 26.86 1.07 61.27 0.52 17.00 19.72 24.54 0.40 0.93 0.54 6.75 18.43 13.17
N4 y=32.219 /(14507010 0,997 8 32.22 26.33 1.17 57.96 0.56 17.27 18.13 22.56 0.39 1.03 0.59 6.81 18.60 13.30
CV(%) 5.12 11.57 293 9.04 9.06 4.21 4.21 6.88 11.57 11.57 8.43 8.43 8.43
Xof HE
N1 ¥=29.235 1/(14*#* %) 0,989 5 29.24 25.53 0.98 59.81 0.49 15.70 19.65 24.45 0.39 0.86 0.49 6.18 16.88 12.06
N2 ¥=30.128 0/(1+e7> 475 0,993 5 30.13 24.94 1.11 56.10 0.54 16.02 17.86 22.22 0.40 0.97 0.56 6.37 17.39 12.43
N3 y=32.131 4/(1+e** 419 0.9899 32.13 26.55 1.03 62.40 0.51 16.27 20.55 25.57 0.42 0.90 0.52 6.79 18.55 13.26
N4 y=35.251 1/(1+e®¥*01™9) 0,990 0 35.25 28.39 1.05 67.11 0.53 17.29 22.19 27.62 043 0.92 0.53 7.45 20.35 14.55
CV(%) 573 520 7.54 398 421 9.02 9.02 427 520 5.20 842 842 842
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Table 3 Path and regression analysis between grain filling parameters and 100-kernel grain weight

[E4EVEH Indirect effect

iy AR —_
Path Direct effect SRR T V. "
Total indirect effect - —, —3
X1 0.666 0.156 4 - 0.1159 0.040 5
X 0.401 0.298 1 0.1925 - 0.105 6
X 0.319 02173 0.084 6 0.123 7 -
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