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Effects of combined organic-inorganic fertilizer application on soil N,O

emissions from farmland in the semi-arid area of the Loess Plateau
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(1.College of forestry, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
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Abstract: To explore the effects of different fertilization methods on N,O emission from dryland wheat field
soil, three fertilization methods of single application of organic fertilizer (M) , single application of inorganic fertil-
izer (N) and combined application of organic and inorganic fertilizer ( MN) were arranged with no fertilization
(CK) as the control. The soil N,O emission flux in spring wheat field was determined by static box-gas chromatog-
raphy, and the related factors affecting soil N,O emission (NO;-N, NH;—N, soil temperature, soil water content)
and spring wheat yield were determined simultaneously. The results showed that the spring wheat field was the N,0
emission source in the whole growth period, and the N,O emission peak appeared in each treatment after fertiliza-
tion. The order of cumulative N,O emissions from soil under different treatments was N>MN>M>CK, the net loss of
N,O (calculated as N) was 1.1758 ~1.428 kg - hm™, accounting for 1.12% ~1.36% of the nitrogen application a-
mount in the current season. The combined application of organic and inorganic fertilizers reduced the loss of nitro-

gen in nitrogen fertilizers in the form of gas. Compared with the CK treatment, the spring wheat yields of the MN, N
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and M treatments increased by 45.1%, 31%, and 18.8%, respectively. The soil NO;—N and NH} —N of each treat-
ment increased significantly due to the influence of fertilization and topdressing, and showed a steady downward
trend with the advancement of spring wheat growth period. The contents of soil NO;—N and NH; -N among different
treatments were the highest in N treatment. Correlation analysis showed that soil temperature,, moisture and NH; -N
were the most significant factors affecting N,O emission under CK treatment. After fertilization, soil NO; =N and
NH; -N were the dominant factors affecting soil N,O emissions, and correlation analysis showed that both were ex-
tremely significant positive correlations. In summary, fertilization had a greater impact on soil N,O emissions from
dry-fed spring wheat fields, and the response of soil N,O fluxes to temperature and water decreased after fertiliza-
tion. On the other hand, compared with N and M treatments, MN treatment greatly improved crop yield without sig-

nificantly increasing soil N,O emissions. Therefore, comprehensively considering N,O emissions and crop yield,

MN treatment was the best fertilization method in semi-arid areas of the Loess Plateau.

Keywords: spring wheat; N,O emission; fertilization methods; organic/inorganic fertilizers
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Table 1 The application amount of organic fertilizer nitrogen

and inorganic fertilizer nitrogen in spring wheat field was tested

FENE (%) AL (ST EENT)
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T ABUE AL B AL
Organic Inorganic Organic Inorganic
fertilizer fertilizer fertilizer fertilizer
CK 0 0 0 0
M 52.5 0 52.5 0
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MN 26.25 26.25 26.25 26.25
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Fig.2 Dynamic changes in soil N,O emission fluxes from spring

wheat fields under different fertilization treatments
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Fig.3 Cumulative soil N,O emissions from spring

wheat fields under different fertilization treatments
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Table 2 Spring wheat yield and its constituent factors

under different fertilization treatments

s PR /em  FHRIEL THLH/ g =y
Treat . Plant  Number of 1000—- Yield
reatmen height  panicles grain weight ~ /(kg + hm™2)
CK 96.72¢  28+0.58c  42.30+0.60c  1803.79+80.10c
N 101.87ab 32+0.58b  47.52+0.55b 2363.19+48.80ab
M 98.46bc 31+0.88b 46.43+0.45b 2142.11+72.74b
MN 104.63a  35+0.33a  54.24+1.25a 2617.58+83.26a

VE : [RIFIAN R /ING S8 3R A 30 H] 22 57 3% (P<0.05)
Note; Different lowercase letters in the same column indicate signifi-

cant difference between treatments ( P<0.05).
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Table 3 Correlation between soil N,O emission fluxes and

their impact factors in spring wheat fields

fbE THERE K
NO3-N NH;-N Soil Soil moisture
Treatment
temperature content
CK 0.339 0.517* " 0.507* * 0.482"
N 0.855" " 0.764" * 0.067 -0.117
M 0.847" " 0.905" * 0.459 " 0.042
MN 0.917** 0.723** 0.290 -0.068

TE: o Al w x SPIZRTE 0.05 F10.01 KF F2E5 B3,
Note: #* and * * indicate significant difference at P<0.05 and P

<0.01 levels respectively.
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