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Ammonia Volatilization from Soil as Affected by Long—-term Application of Organic Manure and Chemical
Fertilizers During Wheat Growing Season

NI Kang'? DING Wei—xin' Cai Zu—cong'

(1.Key State Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
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Abstract: Ammonia NHj; volatilization is one of the major losses of applied nitrogen fertilizers, which not only results in a loss of economy,
but also poses a risk to the environmental ecosystem. The rate of ammonia volatilization following fertilizer application is strongly affected by
many factors such as soil properties, temperature as well as type, application time and mode of nitrogen fertilizers. To find optimal manage —
ment practices for increasing nitrogen use efficiency, a long—term experiment was established in 1989 including seven treatments. i.e. organic
manure OM , half organic manure plus half chemical N fertilizer 1/20M , NPK fertilizer NPK , NK fertilizer NK , NP fertilizer NP , PK
fertilizer PK and control CK , six treatments of which were used to monitor ammonia volatilization during the wheat growing season using a
continuous air flow enclosure method in the North China plain. The flux of ammonia volatilization was dramatically influenced by fertilizer
type and their combination. The highest cumulative amount of ammonia volatilization in treatments NK and OM was 17.89 and 15.70 kg N -
hm™, respectively, as urea was applied at a rate of 150 kg N -hm™, which accounted for 10.47%~11.93% of the N applied and was signifi—
cantly higher than the values in treatments NPK, NK and 1/20M. The flux of ammonia volatilization was significantly positively correlated
with air temperature. And irrigation following basal fertilization greatly reduced ammonia volatilization. Our study indicates that NPK bal -
anced application and combination application of organic manure and chemical N fertilizer could lower ammonia volatilization.
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Table 1 Selected physic—chemical properties of the soils
pH /g-em®  CEC/mol kg Jg-ke! Jg ke /mg kg™ /mg-kg"
oM 8.29 1.42 8.0 8.72 1.06 17.5 179
1/20M 8.03 1.46 7.6 7.24 0.93 13.2 171
NPK 8.38 1.52 6.6 5.68 0.70 11.8 164
NP 8.39 1.50 74 5.28 0.65 9.6 56
NK 8.46 1.56 6.4 4.08 0.41 0.6 305
CK 8.55 1.58 6.5 3.90 0.40 0.5 76
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Figure 2 Temporal variation of ammonia volatilization flux during the wheat growing season
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Figure 3 Cumulative amount of ammonia volatilization during the wheat growing season
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Table 2 Cumulative amount and ratio of N loss through ammonia volatilization to N applied during the wheat growing season

Basal fertilization

Supplementary fertilization

Whole growth period

Treatment
/kgN-hm™ /kgN-hm™ /kgN -hm™ 1%
oM 15.68b 10.45 0.02a — 15.70b 10.47
1720M 11.33a 12.59 0.09a 0.12 11.42a 7.60
NPK 11.84a 13.16 0.30b 0.49 12.14a 8.09
NP 10.92a 12.13 0.39b 0.64 11.31a 7.54
NK 17.68b 19.64 0.21b 0.36 17.89b 11.93

P<0.05 .
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Table 4 Fitting curves of kinetics equations between cumulative losses of ammonia(y) and time(t)
N Basal fertilization Supplementary fertilization
Treatment Model equation R? Model equation R?
1/20M 30 Y=3.695In()+3.846 0.598** Y=0.682In()-0.577 0.201%*
NK 30 Y=8.649In(1)-2.491 0.635%* Y=0.1011In(z)-0.087 0.186%*
NP 30 Y=5.411In(¢)-1.550 0.862%* Y=0.187In(1)-0.162 0.338%*
NPK 30 Y=6.126In(1)-2.241 0.834%** Y=0.136In(1)-0.126 0.166%*
oM 30 Y=4.824In()+5.599 0.862%* Y=0.0091In(z)-0.009 0.393%*
*oowE P<0.05 P<0.01
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Table 5 The Pearson correlation between cumulative amount

of NH; volatilization and soil properties
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