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Study on Mechanism of SOM Stabilization of Paddy Soils Under Long-term

Fertilizations

LUO Lu'?,ZHOU Ping’, TONG Cheng-li* ,SHI Hui' ,WU Jin-shui’ , HUANG Tie-ping’

(1. School of Environment and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China; 2. Key
Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences,
Changsha 410125, China; 3. Hunan Extension Service for Soil and Fertilizer, Changsha 410005, China)

Abstract: Fourier transform infrared spectroscopy ( FTIR) was applied to study the structure of soil organic matter (SOM) of paddy
soils under long-term different fertilization treatments. The aim was to clarify the different distribution of SOM between different
fertilization methods and between topsoil and subsoil, and to explore the stability mechanism of SOM under different fertilization
treatments. The results showed that the content of topsoil organic carbon (SOC) was the highest under organic-inorganic fertilizations,
with the increment of SOC by 18.5% , 12.9% and 18. 4% under high organic manure (HOM) , low organic manure (LOM) and straw
returning ( STW) respectively compared with no fertilization treatment ( CK). The long-term fertilizations also changed the chemical
structure of SOM. As compared with CK, different fertilization treatments increased the functional group absorbing intensity of chemical
resistance compounds ( aliphatic, aromaticity ), carbohydrate and organo-silicon compounds, which was the most distinctive under
treatments of HOM, LOM and STW. For example, the absorbing intensity of alkyl was 0. 30, 0.25 and 0. 29 under HOM, LOM and
STW, respectively. These values were increased by 87% , 56% and 81% as compared with that under CK treatment. The functional
group absorbing intensity of SOM in the topsoil was stronger than that in the subsoil, with the most distinctive difference under HOM,
LOM and STW treatments. The present research indicated that the enhanced chemical resistance of functional group of SOM may
contribute to the high contents of SOC in the paddy soils under long-term organic-inorganic fertilizations, which also suggested a
chemical stabilization mechanism of SOM in the paddy soils.

Key words : fertilization practices; paddy soil; organic matter; functional group; FTIR
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Table 1 Effects of fertilization on SOC/g-kg ™'
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D) RNFEITARNE F R R 25 BE (P <0.05)
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Fig. 1 FTIR spectra of topsoil from different fertilizations
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Table 2  Effects of fertilization on absorbance values of SOM

Y R

i b3 FrTe AR e e mokieEY AR

CK 0.29 0.24 0.16 0.28 0. 63 0.32

NPK 0.31 0.26 0.18 0.30 0. 69 0.34

H2 cuT 0.35 0.30 0.21 0.37 0.79 0.40
STW 0.43 0.40 0.29 0. 46 0.97 0.53

LOM 0.39 0.33 0.25 0.38 0.92 0.44

HOM 0.44 0.40 0.30 0.47 1.02 0.54

CK 0.28 0.23 0.15 0.26 0. 62 0.30

NPK 0.28 0.24 0.15 0.26 0. 68 0.33

R cuT 0.25 0.20 0.16 0.25 0. 68 0.29
STW 0.32 0.25 0.18 0.28 0. 66 0.33

LOM 0.26 0.19 0.15 0.20 0.43 0.23

HOM 0.35 0.27 0.21 0.29 0.77 0.35
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