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Dynamic of Net Carbon Sink Effects and Economic Benefits in Double Rice Ecosystem Under Long—term Fer—
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Abstract The net carbon sink effects and economic benefits of double rice cropping system under long—term fertilization experiment were e—
valuated based on the determination of rice yield and soil organic matter content, as well as the investigation of material and management in—
puts in the Red Paddy Soil Observational and Experimental Station of Poyang Lake region. Results showed the carbon sink derived from crop
and soil increased under inorganic/organic combined fertilization compared to that under unique inorganic fertilization. And the increasing
input of inorganic fertilization did not significantly improve ecosystem net carbon sink. The net carbon sinks of unique inorganic fertilization,

1
)

double unique inorganic fertilization and inorganic/organic combined fertilization were 7.03 tC+hm?-a”, 8.11 tC-hm?+a™ and 8.78 tC-hm™-a

respectively. Ecosystem carbon sink reduced significantly under no fertilization ecosystem with the net carbon sink was 4.86 tC +hm™>+a™!

, and
it is also the lowest among all the fertilization treatments. Carbon sink from crop and the net ecosystem carbon sink was almost constant at dif—
ferent fertilization time if under the same fertilization condition, however, soil carbon sink changed greatly with fertilization time. It is urgent
to discover proper fertilization practice to maintain and improve soil carbon sink besides purely pursuing higher crop yield. In conclusion,
combined using organic fertilizer with inorganic fertilizer could not only increase ecosystem net carbon sink but also the economic benefits.

Thus, organic fertilization is an effective way to achieve the target of the lower carbon and high quality agriculture.
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1
Table 1 Amount and dosage of annual inputs and the price
Input Amount and dosage Market price CNY
Seeds Rice 60.0 kg-hm™ Rice 3.6 kg™
Fertilizers N 180 kg-hm™ P 90 kg-hm? K 150 kg-hm™ N24 keg! P23 ke" K 1.8 kg™
Pesticides 7.5 kg-hm? 5.5 kg
Irrigation 7 000 t+hm™ 450 hm?-a™
Diesel and power Diesel consumption 37.5 L+hm™ Diesel 8.0 L™
Electricity consumption 70 kW +h+hm™ Electricity 0.80 kW'-h™'
Labors 28~36  -d 30 -d?
2010 o
Note Each inputs and price was from the investigation at the local place in 2010.
[6-7] NPK 10a 25a
P<0.05 .
2
2.1 o
°
2, 2NPK
1.421C-hm>-a™
CK 1.06 tC+hm™2-a™ o 2
o o
2
tC+hm2-a”! °
Table 2 Estimation of carbon emission in agricultural ecosystem °
production under different fertilizer treatments tC+hm2-a! NPKM
Carbon emission CK NPK 2NPK NPKM 5a
Irrigation 0.54 0.54 0.54 0.54 25 a
Tillage 006 006 006 006 196 1C - him2+a-! 041 1C-
Labor 040 040 040 048 N, 3
Pesticides 0.06 0.06 0.06 0.06
Chemical fertilizer 0.00 0.18 0.36 0.18 NPK 20a
Total emission 106 124 142 132 0.771C-hm™a”,
CK.NPK 2NPK
2.2 0.18.0.21 tC+hm?+a™  0.19 tC-hm™?-a™
1 CK °
540 1C-hm™-a™
NPKM 9.68 tC-hm™-a™' o
CK 2.3
3 P<0.05 .
NPKM 10 a 3 o
25 a NPK NPK NPKM
2NPK o 2NPK 10 a CK 25a
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Figure 2 The dynamic of soil carbon sink in agricultural ecosystem 10.20a 252
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Figure 4 The dynamic of rice yield in double rice cropping system

5 under different fertilizer treatments
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