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Effects of nitrogen application at different stages on growth, yield,
and dry matter transportation of summer maize
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Abstract: Under the same nitrogen application amount, the effects of nitrogen application at different growth stages
on growth, yield and dry matter transportation of summer maize in Guanzhong District of Shaanxi Province were explored.
There were seven nitrogen treatments with the same nitrogen application amount: zero nitrogen application (NO, as con-
trol) ; all nitrogen application at elongation stage (N1) ; all nitrogen application at bell stage (N2) ; all nitrogen applica-
tion at silking stage (N3) ; separate nitrogen application at elongation stage and bell stage (N4) ; separate nitrogen appli-
cation at elongation stage and silking stage (N5); separate nitrogen application at elongation stage, bell stage and silking
stage (N6). The results showed that the N4 significantly improved the yield and dry matter accumulation compared with
the other treatments. Compare to N1, the yield of N4 was increased by 5.56% , the leaf area was increased by 8.03% ,
and the dry matter was increased by 8.29% . There were no significant difference between the yield and dry matter accu-
mulation of N2, N5 and N6, whose average yield and dry matter accumulation increased were increased 4.0% , 4.7%
and 4.1% compare to N1, respectively. The yield and dry matter accumulation of N1 and N3 were much lower than
those of the other treatments, which indicate that separate nitrogen application could improve the yield and dry matter ac-

cumulation compared with all nitrogen application at a single growth stage. Nitrogen split application at elongation stage
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and bell stage was considered as the optimum nitrogen application mode. The dry matter translocation efficiency of N3,

N5 were lower than the other treatments, but they maintained much more green leaf area at mature stage. The dry matter

translocation efficiency of N3 was 5.5% less than that of N4, while the accumulation of dry matter after silking stage was

increased by 4.1% compared with N4. The dry matter translocation efficiency of N5 was 8.6% less than that of N4,

while the accumulation of dry matter after silking stage was increased by 7.8% compared with N4. The results indicate

that nitrogen application at silking stage can help retarded the senescence of leaves, which can raise the yield of summer

maize by maintaining higher photosynthetic rates.

Keywords: nitrogen application at different stages; summer maize; growth; yield; dry matter translocation
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Fig.1 The effect of different nitrogen fertilizer

applications periods on plant height of maize
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Table 1 Effects of different nitrogen application on the distribution of dry matter in silking stage and maturity
221 Silking stage JIEHH Maturity
posiil
Treatments it e Tl &it I £ FPRL Tl &it
Leaf Stem Spike Total Leaf Stem Grain Axis Total
NO 39.9+0.4d 91.6+2.0f 25.7+0.le 157.1£0.9¢ 33.9+0.5¢ 76.2+0.7¢e 97.7+0.1d 54.0+1.0f 261.9+1.8¢
N1 45.5+1.0c 106.0+1.3d 31.5+0.2cd 183.1x1.1c 37.3£0.6c 84.8x0.4c 115.0£0.9¢c 64.3+0.4d 301.4=1.1e
N2 48.1+1.3b 113.3+£0.3ab 33.7+0.7¢ 195.2+0.6b 39.5+0.3b  89.9x0.6ab 119.6+0.7b 72.3+1.3a 321.4+1.3b
N3 41.9+0.5d 95.5+0.5¢ 30.9+0.5d 168.3+0.6d 34.9+0.5d 78.9x1.2d 114.9+0.3¢ 61.1+0.8¢ 289.8+1.8f
N4 50.5+0.1a 115.4+0.8a 39.1+0.6a 205.0+x2.6a 41.2+0.la 91.0x1.5a 121.4x0.4a 72.6+0.3a 326.4+1.6a
N5 46.0+0.2bc 108.0+£0.2cd 40.6+1.4a 194.6+0.8b 40.2+0.5b 83.2+1.0b 120.4+0.5ab 71.0+0.5b 319.8+1.1¢
N6 47.0+0.6bc 111.0+£0.2b¢ 36.3+1.0b 194.3+2.4h 37.4+0.6c 83.1x0.9b 119.7+0.6b 66.6+1.2¢ 311.8+0.7d
T [ A B S A R PR R T 3 25 5 (P > 0.05), FERIA],
Note: values within a column with the same letter indicated no significant difference( P >0.05),and hereinafter.
R2 TREEMPNERZRE TYREBZIERNZM
Table 2 Effects of different nitrogen application on the dry matter transfer efficiency of maize organs
i s B e
s Leaf Stem + sheath Total Eﬁ% im
Treatments of dry matter
T TE ™ T TE ™ T TE ™ after silking
Hgeplant™)) /% /% Ngpla)) /% /% Ngpla)) /% /% /(g plant )
NO 6.0£0.5 15.0x1.1 6.1+£0.5 153+£1.2 16.7+0.9 15.7+1.2 21.3+x0.7 31.7+0.2 21.8x0.7 76.4+0.7
N1 8.2+0.2 18.0+0.1 7.1+0.2 21.2+x1.6 20.0x1.3 18.5+x1.4 29.5x1.4 38.1x1.1 25.6x1.2 85.5+1.7
N2 8.6x1.4 17.9+x1.5 7.2+1.2 23.4+0.8 20.6x0.7 19.5+0.6 32.0+0.7 38.5x1.9 26.7+0.6 87.7+0.9
N3 7.0£0.6 16.6x1.3 6.1+£0.5 16.6+0.5 17.3£0.5 14.4x0.5 23.5+0.1 34.0+0.9 20.5+0.1 91.4+0.2
N4 9.3+0.1 18.4x0.1 7.7+1.0 24.3x0.5 21.1+0.9 20.0+1.1 33.6x1.5 39.5x1.6 27.7=x1.1 87.8+2.8
N5 5.8+0.1 12.6+0.0 4.8+0.0 19.8+0.6 18.3+x0.6 16.4+0.5 25.6x0.6 30.9x0.6 21.3+0.5 94.8+0.7
N6 9.6+0.1 20.5+0.4 8.1+0.0 22.9+x0.4 20.6+0.3 19.1+0.4 32.5+0.3 41.1+0.1 27.2x0.4 87.2+0.8

TE:T - TYRHR AL TE - THIBUERERCR TP - THI BT R it PR SR o

Note: T — dry matter translocation; TE — dry matter translocation efficiency; TP — dry matter translocation to proportion for grain.
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Table 3 Effects of different nitrogen applications on yield and yield component of maize plant

4hE TEITH TR AL S FRK TRLT P/ (g k)

Treatment Row number Kemels Ear diameter Ear length Bare top 100-kemel Yield

reatments per ear per row /mm /em length/em weight/g /(g pant™")
NO 12.0+0.3d 29.3+0.3¢c 39.1+0.8d 14.3+0.4b 3.7+1.1a 19.26 £0.4¢ 97.7+0.1d
N1 15.3+0.5¢ 34.0+0.6b 41.2+0.7bc 15.6+0.4a 3.5+1.8a 21.58+1.4b 115.0+0.9¢
N2 16.7 +0.6bc 35.0+0.7b 41.8+1.0b 15.7+0.6a 3.1+0.6a 22.40+0.4ab 119.6+0.6b
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