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Emissions from Fluvo- aqulc Soil i in the North Chmaf Plain™

SUN He-yangl o WAN Zhong-mei' |, ) Dé-yan’, LIAQ Xia®’, DING Wei-xin’

(L dolleg'ﬂe of Ejarth Sci¢nées, Jilin University, Changghun""“lg,()06l , China; 2. State Key Laboratory of Soil and Sustainable
Agriculiures Institute of Soil Science, Chine§ée Acade}ny of -S'(’:igr:ces, Nanjing 210008, China; 3. University of Chinese Academy of
Sciences Beijing 100049, China)

Abstraclt; The North China Plain is an important grain production area in China. Due to the low content of soil organic carbon,
increasing the application rate of nitrogen fertilizer would not lead to a continuous increase of maize yield at present. The combined
application of organic fertilizer and inorganic fertilizer is widely regarded as a measure to simultaneously increase grain yield and soil
organic carbon; however, the effect of organic fertilizer and inorganic fertilizer application on N, O emissions from farmland in the North
China Plain is unclear. Here, N,O emissions and crop yields in cropland under the combined application of different types and rates of
organic fertilizers plus inorganic N fertilizer were measured in the North China Plain. The field experiment included eight treatments .
no N fertilizer (CK) , inorganic fertilizer (NPK) , 40% cow manure N plus 60% inorganic fertilizer N (CM) , 40% chicken manure
N plus 60% inorganic fertilizer N (FC) , 40% pig manure N plus 60% inorganic fertilizer N (FP), 20% cow manure N plus 80%
inorganic fertilizer N (1/72CM) , 20% chicken manure N plus 80% inorganic fertilizer N (1/2FC) , and 20% pig manure N plus 80%
inorganic fertilizer N (1/2FP). The N, O fluxes were significantly correlated with soil water-filled pore space during the maize season
(P <0.05). There was a significant linear relationship between N, O fluxes and soil dissolved organic carbon content during the maize
season in all treatments except the NPK treatment. In the maize season, N,O emission was 0. 50 kg-hm
increased to 2. 28 kg-hm > under NPK treatment. However, when the proportion of manure N to total N applied was reduced from
40% to 20%, N,O emissions were significantly reduced by 33.6%, 43.7%, and 12.1% under 1/2CM, 1/2FC, and 1/2FP

treatments, respectively. The difference in application rate of organic manure N did not significantly affect maize yield. The reduction

under CK treatment, and

of N,O emission at the low manure application rate compared with the high manure application rate was likely due to the decrease in
dissolved organic carbon in soils.

Key words : North China Plain; fluvo-aquic soil; organic fertilizer; N, O emissions; crop yield
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Table 1  Basic physical and chemical properties of tested soil

Qb ZH /g em 3 pH HHUR/ g kg ™! 2R/g kg ! NH, -N/g-kg ™" NO; -N/g-kg ™!
CK 1.38 +0.01 a 8.93+0.10 a 5.03+£0.09 d 0.69 +0.06 ¢ 0.33+0.12 b 5.89+1.06 a
NPK 1.35+0.03 a 8.63+0.08 b 6.84 +£0.23 ¢ 0.88 £0. 05 be 0.57 £0.03 ab 5.75+0.76 a
CM 1.23+0.03 b 8.76 0. 10 ab 11.24 +0. 14 a 1.30+£0.02 a 0.67 £0.07 ab 6.92+0.32 a
1/2CM 1.32 £0.03 ab 8.61 +0.07 b 9.39+£0.52 b 1.25 £0.07 ab 0.81+0.03 a 8.27+2.03 a
FC 1.27 £0.01 b 8.69+0.03 b 10.25 £0. 96 ab 1.34 +0.19 a 0.63 £0.04 ab 9.05+2.71 a
1/2FC 1.34 £0.03 ab 8.78 +0. 11 ab 7.98 £0. 80 be 1.01 £0.14 b 0.29+0.19 b 6.49 +0.63 a
FP 1.27 £0.02 b 8.60 +£0.04 b 10. 78 +0. 43 ab 1.44 £0.08 a 0.57 £0.19 ab 6.30+1.87 a
1/2FP 1.32 £0.05 ab 8.69+0.04 b 8.70 £0.74 b 1. 18 £0. 06 ab 0.49 £0. 15 ab 7.76 £0.41 a

1) R IME + bR 2E (n =3) 5 [RIZIANIR) B FR Ab B A] 22 57 8.3 (P < 0. 05)
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Fig. 1 Mass fraction of carbon functional groups in organic fertilizer
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