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Greenhouse Gas Emission and C Intensity for a Long—term Fertilization Rice Paddy in Tai Lake Region,
China

LIU Xiao—yu, LI Zhi-peng, PAN Gen—xing", LI Lian—qing

(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agriculture University, Nanjing 210095, China)

Abstract ; Impact of agricultural management on global warming potential(GWP) and greenhouse gas intensity (GHGI) was studied by com—
bining field measurement data and model prediction methods. The experiment was conducted in a long—term fertilization station initiated
1987, located in Tai lake region. The fertilization treatments included no fertilizer application(NF ), application of chemical nitrogen fertiliz—
ers only(CF), combined application of chemical fertilizers and pig manure(CFM), and straw return( CFS). We found that long—term fertiliza—
tion significantly enhanced soil carbon stock. Application of fertilizers intensively promoted CH4 and CO, emissions compared with the control
treatment. Relative to inorganic—only fertilization, combined fertilization significantly enhanced the carbon transfer from soils to the atmo—
sphere ,but no difference was detected between CFM and CFS. Compared with chemical nitrogen fertilizer only plots, combined organic and
inorganic fertilizer remarkably increased the net annual GWP. However, there were no differences of GHGIs among three fertilization treat—
ments.
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Table 1 Basic physical and chemical properties of the soil studied(0~15 cm)

AbFH Treatment #H/g-cm™ HHlik/g ke £2R/g kg £lg kgt pH(H0)
ToHE(NF) 1.10 23.78+1.37 1.68+0.14 0.21+0.002 6.02
ALRE(CF) 1.18 26.79+2.34 1.85+0.09 0.28+0.003 5.74

HHL(CFM) 1.14 28.62+0.10 2.01+0.21 0.26+0.007 5.29
FEFF(CFS) 1.18 29.06+1.57 1.96+0.22 0.23+0.008 5.50
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Figure 1 Dynamics of CH, and CO, emissions, air and soil temperature during rice growing
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Table 2 Correlations of CH, and CO, emissions with air and soil temperature under different fertilization

CH. HE% CO, HEjiL
4b38 Treatment gt THRE iR TERE
AR FRE PlE HRRE PE HRRH PE AHRREL PlE
TGHE(NF) 0.724 0.004 0.804 <0.001 0.666 0.009 0.711 0.004
{LRE(CF) 0.741 0.002 0.769 0.001 0.655 0.011 0.700 0.005
HHL(CFM) 0.774 0.001 0.792 0.001 0.668 0.009 0.714 0.004
FEFF(CFS) 0.766 0.001 0.785 0.001 0.672 0.009 0.703 0.005
R 3 FAEEELEREERRBESEHHERE LR
Table 3 Comparison of GWP and GHGI under different fertilization
b R CH~C/ NO-N/ HHLBKEE™ GWP GHGI
Treatment t-hm? kg-hm™ kg+hm™ (SOCx)/t-hm? (kg CO,—equivalent)-hm>-a? (kg CO,—equivalent) kg™ grain yield

TCHE(NF) 6.65+0.10 38.85+4.27 0.79+0.28 0.15+0.07 3 539+281c 0.53+0.04b

{LRE(CF) 6.95+0.10 68.39+6.47 2.66+0.56 0.33+£0.03 6 565+767b 0.94+0.11a

HH(CFM) 8.17+0.12 93.27+8.24 3.40+0.67 0.42+0.02 8 957+1 023a 1.10+£0.13a

FEFF(CFS) 8.48+0.13 107.43+9.24  2.84+0.59 0.51+0.03 9 734+1 044a 1.15+0.12a

I FFEHE A R T iR B 22 7 B 25 (P<0.05 )
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