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Abstract:  Nitrogen fertilizer reduction and straw
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nut straw returning methods ( straw returning and no straw returning) and four nitrogen (N) application levels ( convention-
al N application, 240 kg/hm”; N reduction by 20%, 192 kg/hm*; N reduction by 40% , 144 kg/hm* and no N applica-
tion, 0 kg/hm*) on ammonia volatilization loss, nitrogen use efficiency and wheat yield. The results showed that in wheat
season, obvious ammonia volatilization was detected within two weeks after fertilization, and the daily flux peak of ammonia
volatilization appeared on the second day after fertilization. The total amount of ammonia volatilization loss in different treat-
ments ranged from 10.77 kg/hm” to 29.79 kg/hm*. Compared with conventional N application treatment, the total amount
of ammonia volatilization reduced by 23.60% —24.08% under the treatment of N reduction by 20%, and decreased by
43.24%-44.51% under the treatment of N reduction by 40%. Straw incorporation had little effect on ammonia volatiliza-
tion. The N use efficiency in different treatments ranged from 29.07% to 48.96%. Compared with the conventional N appli-
cation treatment, the N use efficiency was reduced by 6.10%—-13.73% and 23.94%-24.20% under the treatment of N re-
duction by 20 % and the treatment of N reduction by 40% , respectively. The wheat yield under different treatments ranged
from 3.49 t/hm’ to 7.95 t/hm*. On average, the straw incorporation treatments increased the N use efficiency by 6.23-
10. 61 percentage points compared with no straw incorporation treatments. Wheat yield decreased significantly with the de-
crease of N application rate, but there was little difference between the treatment of nitrogen reduction by 20% under straw
incorporation and the treatment of conventional N application rate. Compared with no straw incorporation treatment, the
wheat yield under straw incorporation treatments increased by 7.66% on average. It can be seen that reasonable amount of N
fertilizer and straw incorporation can give consideration to crop yield and farmland environment. Compared with conventional
N application (240 kg/hm®) treatment without straw returning, chemical N fertilizer reduction by 20% under straw incor-
poration can obtain high yield of wheat, improve N use efficiency and reduce ammonia volatilization in wheat field.
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Fig.1 Air temperature and precipitation during wheat season
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Fig.2 Changes of daily flux of ammonia volatilization in wheat field under different treatments after application of base fertilizer
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Fig.3 Changes of daily flux of ammonia volatilization in wheat field under different treatments after application of jointing fertilizer
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Table 1 Effects of nitrogen reduction and straw returning on ammonia volatilization in wheat field after application of base fertilizer and

jointing fertilizer
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5 % 4 (kg/hm?) AL (%) R A (kg/hm?) SR (%) (kg/hm?)
N100 14.98a 50.29h 14.81a 49.71a 29.79a
N8O 13.17be 57.85a 9.59h 42.15a 22.76b
N60 8.92be 52.77b 7.99hc 47.23a 16.91c
NO 6.39¢ 58.85a 4.47¢ 41.15a 10.87d
SN100 14.17ab 49.74h 14.32a 50.26a 28.49a
SN8O 12.14ab 56.12a 9.49h 43.88a 21.63b
SN60 8.19be 51.78b 7.63be 48.22a 15.81c
SNO 6.32c 58.70a 4.45¢ 41.30a 10.77d
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Table 2 Variance analysis of effects of nitrogen reduction and straw returning on ammonia volatilization, yield and nitrogen use efficiency in

wheat field
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Table 3 Effects of nitrogen reduction and straw returning on the e-

mission factors and intensity of ammonia volatilization

fb g AELARF AL =R
(%) RE(%) HRIE (kg/t)
N100 12.41a 7.8% 3.96a
N80 11.85ab 6.19b 3.29hc
N60 11.74ab 4.20¢ 2.78d
NO
SN100 11.87ab 7.39a 3.58ab
SN80 11.26be 5.66b 2.98cd
SN60 10.98¢ 3.51d 2.48e
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Table 4 Effects of nitrogen reduction and straw returning on wheat

yield and nitrogen use efficiency at maturity stage

AN ERRR R BB AR AR R

B ) (kg (%) (%)
N100 7.52b 127.81b 78.90e 38.35¢
N80 6.92¢ 104.89¢ 80.66de 36.01c
N60 6.08d 77.63d 81.15¢cde 29.07d
NO 3.49f 35.76f 82.39hc -
SN100 7.95a 159.01a 82.93abc 48.96a
SN80 7.25bc 122.60b 86.13ab 42.24b
SN60 6.53d 95.14¢ 86.99a 37.24¢
SNO 4.12e 41.51e 84.15abc -
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