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Net Carbon Sink Effects and Economic Benefits in Double Rice Ecosystem Under Long—-term Fertilization in

Poyang Lake Region
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Soil of Jiangxi Province, Nanchang 331717, China; 2.Bureau of Agriculture of Yongxiu, Jiujiang 330300, China)

Abstract: The net carbon sink and economic benefits of double rice cropping ecosystem under long—term fertilization were estimated based
on the measurement of rice yield, soil organic matter content and the investigation of material and management inputs, in Poyang Lake Field
Reddish Paddy Soil Pivotal Observational and Experimental Station of Agricultural Ministry. The treatments includes: no fertilization (CK);
single N(N); single P(P); single K(K); combined N and P(NP); combined N and K(NK); combined N, P and K(NPK); double combined
N, P and K(2NPK) and combined inorganic/organic fertilization(NPKM ). The carbon sequestration from crop and soil increased under
combined inorganic/organic fertilization(NPKM) compared to that under inorganic fertilization only (NPK). Increased inorganic fertilization
(2NPK) did not improve ecosystem net carbon sink significantly. The net carbon sinks of NPK, 2NPK and NPKM were 7.03 t C +hm2-a™
811t C+hm™:a™ and 8.78 t C-hm™=-a”, respectively. It reduced ecosystem carbon sink significantly under lower fertilization level and no
fertilization ecosystem, the net carbon sink was 4.52 t C+hm+a! under no fertilization(CK) ecosystem and it is the lowest in all the treat—
ments. The difference of the economic benefits under different treatments was almost the same as that of ecosystem net carbon sink. The N fer—
tilizer is better than P and K fertilizer on improving paddy field ecosystem net carbon sink and economic benefits in Poyang Lake region. The
application of organic fertilizer besides inorganic fertilizer could increase both ecosystem net carbon sink and economic benefits; no fertiliza—

tion and less fertilization reduced the ecosystem net carbon sink and economic benefits significantly. So, the proper inorganic fertilizer appli—
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cation is necessary to keep higher crop yield and improve ecosystem net carbon sink, the application of organic fertilizer besides inorganic fer—

tilizer is an effective method to achieve the objective of the lower carbon and high quality agriculture.

Keywords:long—term fertilization; double rice cropping ecosystem; net carbon sink; economic benefits
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Table 1 Amount and dosage of annual inputs and the price(CNY,2010)

# A Input ¥r& Amount and dosage ¥ Market price(CNY )
FhF Seeds JK# Rice 60.0 kg*hm™ JKF& Rice 3.6 kg™
ALHE Fertilizers 4 531 Annual total N 180 kg-hm™, P 90 kg-hm™?, K 150 kg-hm™ N 24 kg, P23 kg, K 1.8 kg™
A2} pesticides K3t Annual total 7.5 kg-hm™ 5.5 kg™
VE B Irrigation 4E 51T Annual total 7 000 t-hm™ 450 JG-hm?-a?

HLE, Diesel and power

AT. Labors

#E7 Diesel consumption 37.5 L+hm™
#EH, Electricity consumption 70 kW +hm™
28~36 \-d?

L5 Diesel 8.0 L™
H, Electricity 0.80 kW™-h™
30 A'-d?

AT AFHE Sy 2010 4F L2 3RS

Note: Each inputs and price was from the investigation at the local place in 2010.
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RN ER . ARAEMEY ERER/N R
NPKM>2NPK>NPK>NP>NK>N>P>K>CK, HH, AL
FETEALIEFC AL 3 (NPKM) 4R 8 ok & Kk ok
9.68 t C+hm™-a™,2NPK &b ¥ {1 4 B Bk K 2 H
934t C-hm?-a!, “HEZHKAE BEZER,HEHH
HBET NPK AbFEfY 8.06 t C-hm™-a™', AHEAL ii—Fb
o A Ak HE Bt Ak 2E A4 A 1 i 2 . 3/ F NPK Ak
B, HAORRE AR AL B A VR [ Ak B K 540t C-
hm2- a7, St I8 FU 5t PLK ARBR AFEY) I 2 R o
X R G PN A MR R R A B TR S
Yk = i S R G VR Bk i, BieitiAa ATLAE bL B ph g
Jiti A B 7E 4R v VR 4 [ B B b SR B N B EE PLK
NEAESE S VR = B A EY BTk & EAE R .
TEEVR S EEEE LR EREE NI
Z— HE B —E R E LR MR R
WL . ANFMEAEALFE A 1 B AR B A2 2 B BR
BHUETTHLIE B AL (NPKM ) Ak, Fofth s 35 iy 1- 13
Bk EEAHBHZES, #4ERE 020t C-hm?-a”
Zity o NPKM b3 i) 4 48 [ ik 235 5 0.41 ¢ C-hm -
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Table 2 Carbon flux estimation in agricultural ecosystem production under different fertilizer treatments(t C+hm2-a™)

REHER Carbon emission RS &k Carbon sink .

Treﬁ%nts TEE BBt A1 &) e KHERCE (27 % MEER  Net ﬁfifsink

Irrigation Tillage Labor Pesticides Chemical fertilizer Total emission Crop Soil Total

CK 0.54 0.06 0.40 0.06 0.00 1.06 5.40+0.83  0.18+0.02  5.58+0.82 4.52
N 0.54 0.06 0.40 0.06 0.16 122 6.20+0.98  0.21+0.02 6.41+0.97 5.19
P 0.54 0.06 0.40 0.06 0.01 1.07 5.98+0.83  0.20+0.02  6.18+0.84 5.11
0.54 0.06 0.40 0.06 0.01 1.07 548+0.94 0.17+0.03  5.65:0.94 4.58
NP 0.54 0.06 0.40 0.06 0.17 1.23 7.21+0.83  0.18+0.01  7.39+0.83 6.16
NK 0.54 0.06 0.40 0.06 0.17 1.23 6.85+1.23  0.22+0.03  7.07+1.21 5.84
NPK 0.54 0.06 0.40 0.06 0.18 1.24 8.06£091 0.21x0.01  8.27+0.92 7.03
2NPK 0.54 0.06 0.40 0.06 0.36 142 9.34+1.13  0.19+0.02  9.53x1.11 8.11
NPKM 0.54 0.06 0.48 0.06 0.18 1.32 9.68+1.17 0.41+0.04 10.09+1.15 8.78
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Figure 1 Comparison of rice yield in double rice cropping system

under different fertilizer treatments
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Figure 2 Comparison of economic benefits in double rice cropping

system under different fertilizer treatments
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