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Effect of weed and nitrogen application on grain yield of summer maize
and nitrogen use in semi-moist field
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Abstract A field experiment was carried out using loess soil to study the effect of different N rates on grain yield and ni-
trogen use efficiency as affected by two different weed treatments weed removed at harvesting stage Area A and at
seedling stage Area B . The result showed that grain yield in Area B increase by 8.7% 12.1% 9.4% 5.0 %
and 12.5% than grain yield in Area A for N rates of 0 45 90 135 and 180 kg/ha respectively. Total N uptake in
Area B increased over Area A by 1.5 2.9 4.8 5.2 and 4.3 kg/ha respectively. Across the whole growing stage the
change trends of organic nitrogen and accumulative mineral nitrogen in Area A and B were similar however the range of
Nmin change in Area B was higher than Area A. Nitrogen use efficiency NUE N agronomic efficiency NAE and N
physiological efficiency NPE in Area B were higher than those in Area A at different N rates. The result also showed
that in Area A weed dry matter was largest when N rate was 180 kg/ha which was 1518.3 kg/ha and weed dry matter
was lowest without N application which was 845.7 kg/ha. The weed N uptake increased with N rate. Removing weed
from field could increase maize grain yield improve NUE and decrease nitrogen loess.
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Table 1 Properties of soil used in this experiment
35%
2 Laver  OM  Tor. N NG NOS-N P
em wke wkg MR meke
0—20 13.79 0.78 12.69 7.10 11.70
20—40 11.43 0.74 10.67 5.66 9.73
NO; —N S Wedin  Tilman © 40—60  8.00 0.5 1100 435  5.48
NO; -N 3 60—80 7.36 0.58 9.97 3.96 6.87
C4 80—100 6.69 0.33 10.44 6.75 9.05
NO; =N
A
NO; -N B 5
7 N 04590 135 180 kg/
NO7 -N 638 hm? 1/3 2/3
100
kg/hm?
46 % P,0s 12%
9-11 3 30 6
m’ 10
2006 6 10 2006 10 8
120 d
480 mm 70%
1.2
0—20 20—40 40—60 60—80 80—
100 em 5
1 2 mm
1.1 10 ¢ 105°C
10 g
1 mol/ml.  KCL 50 mL 1h
520 m
632 mm 789
12.9C 1400
mm 60 m
/
1 105°C 0.5 h
0—20 cm 20—60 cm 80C
60—200 cm
2005 10 H,S0,
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d 20em  pb C
N mg/kg
1.3
0—20 em 1.25 g/em?®
1.30 g/cm’
NRE % = - Excel
/ x 100 SAS6.12
2
2.1
NPE = - 2 A
/ 3352.0 — 4584.1 kg/hm’ B
3644 .4 ~5154.9 kg/hm?
B
NAE = - A A y
/ X y=6.84x +3482.1 R* =
Nmin 0.93 P<0.05 lkg
6.84 kg/hm*> B y X
/ N kg/hm*>  =d y=7.55x +3808.5 R*=0.92 P <0.05
x pbx C 1 kg 7.55 kg/hm?
2 kg/hm’
Table 2 Effect of nitrogen application on summer maize yield and N uptake as affected by two different weed treatments
A Area A B  Area B
Treatment i yield Straw yield N uptake Grain yield Straw yield N uptake
NO 3352.0 b 5858.0 a 106.5 b 3644.4 b 6508.9 a 108.0 b
N45 3833.6 ab 6685.6 a 116.3 b 4296.6 ab 7440.9 a 119.2 b
N9O 4271.2 a 7077.5 a 127.6 ba 4671.1 a 7452.2 a 132.5 ab
N135 4448.2 a 7225.9 a 140.7 a 4671.1 a 7478.3 a 145.9 a
N180 4584.1 a 7297.8 a 150.0 a 5154.9 a 7650.9 a 154.3 a
Note 5% Different letters in the same line mean significant at 5% levels.
180 kg/hm® B A 292.3
90 ~180 kg/hm? 463.0 399.9 223.0  570.8 kg/hm’
45 kg/hm’ 5% 87% 12.1% 9.4% 5.0% 12.5%
180 kg/hm?
5% A B
A B 2.2
90 kg/hm?
45 kg/hm’
5% 1
2 0 45 90 135 B A
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Fig.1 Summer maize nitrogen efficiency as affected by two different weed treatments
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Fig.2 Dynamic changes of mineral nitrogen accumulation of two different weed treatments at 0—100cm soil depth
BS— Before sowing JS— Jointing stage TS— Trumpeting stage FS— Filling stage AH— After harvest
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Fig.3 Weeds dry matter and N uptake with different N rate
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