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Change Characteristics of Organic Carbon Stocks and Sequestration Rate of Particle —size Fractions in Red

Soil Under Long—term Fertilizations
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Abstract: The density fractionation scheme was used to study change characteristics of organic carbon stocks and sequestration rate of parti—
cle—size fractions in red soil under long—term fertilization. Our results showed that compared to non—fertilization (CK ), long—term fertilization
significantly increased the organic carbon stock that combined with sand(S), coarse silt(CS), fine silt(FS), and coarse clay(CC). Especially,
applications with manure(M, NPKM, 1.5NPKM ) showed highest carbon sequestration rate in S~0C(0.13~0.24 Mg-hm=-a), CS(0.19~0.23
Mg-hm?-a™), FS(0.05~0.16 Mg-hm2-a™), and CC(0.12~0.36 Mg-hm™-a™), respectively. Applications of chemical fertilizers(NPK NP,
N) and straw incorporation were more effective to increase organic carbon in FC and the carbon sequestration rate were 0.08~0.13 and 0.11
Mg-hm™-a™ respectively, which were higher than the rates of applications with manure. Applications with manure were apt to sequester more
organic carbon in the CS(30.5% ) and CC(30.7% ) particles. However, application of straw incorporation (NPKS) and chemical fertilizers
sequenstered more organic carbon in CS(32.9%) and FC(42.9%) particles. Therefore, CS was the main carbon pool that sequestrated organ—
ic carbon in red soil under long—term fertilization. Moreover, long—term application with manure was helpful fertilization practices to increase
organic carbon in all particle—size fractions of red soil.
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Table 1 Organic carbon stocks of particle—size fractions(0~20 cm)
in Red soil under long—term fertilizations( Mg+ hm™)
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CK 1.88¢ 2.77g 3.38f 8.00g 3.13f
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NPK 438¢ 4.16¢ 4584  1033de  5.50c
NPKS 3.6le 3.24f 4794  1067d  5.89b
M 5.68¢ 557c 54lc  1191c  332f

NPKM  6.67b 6.22b 640b 1439  4.19%
15NPKM  7.53a 6.95a 7.22a 1591a  4.46d

H: RAPFESETEAF T RRR A RAEAL B A 5%7KF T
EZRDE. TH.

Values in same column followed by a different letter are significant

difference at 5% level among the treatments. The same as below.
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Figure 1 Organic carbon sequestration rate in different particle—size fractions under long—term fertilization
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differentlong—term fertilization in particle—size fractions
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