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Fig.1 Distribution of soil sampling sites in the research region
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Table 1 Basic physical and chemical properties of the studied soils
KR A JAIK ALK B pH Ko R ] BRI (% )
Subgroups of Layer Organic Bulk Total Total Total Particle size composition
paddy soil (em) carbon density N p K W ok Bk
(gkg") (gem™) (gkg)  (gkg") (gkg™) Sand Silt Clay
Rt 0~20 17.46A 1.24A 6.22 1.84A 2.45A 24.04 21.83 63.61 14.56
Submerged
paddy soil 20 ~ 40 9.11B 1.47B 6.49 1.02B 1.59B 24.57 23.17 59.03 17.81
Wt 0~20 17.66A 1.31A 6.02 1.80A 2.15A 23.40 17.75 61.72 20.53
Waterlogged
paddy soil 20 ~ 40 10.75B 1.55B 6.21 1.14B 1.58B 23.75 18.56 60.14 21.30
a=Eit 0~20 20.53 1.43 6.28 2.07a 2.17A 22.91 26.16 58.79 15.05
Gleyed
paddy soil 20 ~ 40 11.62 1.55 6.66 1.15b 1.50B 23.26 27.78 55.29 16.94
Ban 0~20 15.39 1.42 6.37 1.48a 2.36 23.11 22.78 65.66 11.57
Percogenic
20 ~ 40 9.27 1.53 7.06 0.96b 1.95 2591 20.86 67.39 11.75

paddy soil

e FSIAFNG FRRRAF L2 Ep < 0.05KF 2R B, ARG FRERAFELZEp < 0.01KF2E5EH Note:

Different lowercase letters in the same column mean significant difference at 5% level, and different capital letters in the same column

mean significant difference at 1% level
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Content of SOC components (g kg') Proportion pf SOC components(%o)
TR A= sy Hefsil
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C,: Content of active carbon, C_: Content of slow carbon, C,: Content of resistant carbon, P : Proportion of active carbon in soil

as

organic carbon, P : Proportion of slow carbon in soil organic carbon, Pc,= Proportion of resistant carbon in soil organic carbon

Fig.2  Profile distributions of contents and proportions of SOC components in paddy soils belonging to different subgroups

(a. Gleyed paddy soil, b. Percogenic paddy soil, c. Waterlogged paddy soil, d. Submerged paddy soil )

P12 ANTA] I 28 K RS - i 2 435 e A0 L A9 ) T 0 A ]
(a. WHIKFEL; b BERKML; o WERKFL; 4 EHEEKAL)
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Table 3 Relationships of SOC components with their affecting factors

Ea i pH EceA e Eoviil A
Bulk density Total N Total P Total K C/N
SOC -0.406" ns 0.961" 0.476" -0.253" 0.244"
C, -0.375" ns 0.823" 0.460" ns ns
C, -0.422" -0.374" 0.726" 0.364" -0.289" ns
C, -0.306"" ns 0.880" 0.4317 ns 0.207"
P, ns -0.302" ns ns ns ns
P, ns 0.287" ns ns ns ns
MRTeca 0.313" ns -0.319" ns ns ns
s 201 B
Particle size composition ( mm, % )
2-~0.1 0.1 ~0.05 0.05 ~ 0.02 0.02 ~ 0.002 <0.002
P, ns -0.212" ns 0.245" ns
MRT,, -0.245" ns -0.199" ns 0.252"
MRT,, ns ns -0.211" ns ns

e FRIRAEEFE0.05 K- B3, #+ LR EFE0.0 UK Y- E B3, ns KRS 3 Note: *mean significant correlation

difference at 5% level, ** mean significant correlation difference at 1% level, ns means not significant
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COMPOSITION OF ORGANIC CARBON IN PADDY SOIL IN TYPICAL AREA OF
CHENGDU AND ITS INFLUENCING FACTORS

Liao Dan" * Yu Dongsheng' *"  Zhao Yongcun'® Wang Ning'
g g g g g
Zhang Haidong" > Pan Jianjun® ShiXuezheng' ’

( 1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China )
(2 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China )

( 3 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract Soil organic carbon ( SOC ) in farmland ecosystems is essential to agriculture and crucial to
ecology and global climate change. Composition and mean residence time ( MRT ) of SOC are closely related
to soil structural stability, sustainable soil nutrient supply, soil biodiversity and mitigation of greenhouse
effect. Based on the three-pool first-order kinetics equation and the soil respiration incubation experiment
conducted, the major organic carbon components of the paddy soil typical of Chengdu were measured for
analogical analysis of SOC composition and for establishment of models for prediction of SOC components by
means of quantification of soil properties as well as correlation and regression analyses of various fractions of
organic carbon. Results show that the content of active carbon (C,) , slow carbon ( C,) and resistant carbon

(C,), was 0.42, 6.13 and 11.43 ¢ kg_l, respectively, in the surface layer (0~20 ¢cm) , and 0.23, 4.09
and 7.50 g kg™', in the sub-surface layer (20 ~40 cm ) . Obviously, the contents were higher in the surface
layer than that in the sub-surface layer. Although the organic carbon in the sub-surface layer was higher than
that in the surface layer in inertness, no significant difference was observed between the organic carbons in
the two soil layers in proportion of components. No apparent difference was observed either between paddy
soils derived from similar parent materials but sorted into different subgroups in content and proportion of
organic carbon components. However, soil texture had some high impacts on content and proportion of organic
carbon components in the sub-surface layer. In soil profiles (0~ 100 cm ) , contents of C, and C, decreased
with increasing depth. However the decrease in content of C, varied with soil subgroup, in some subgroups it
decreased with soil depth, while in some it decreased first and then increased. In paddy soils the constituent
proportions of C, in all soil layers were less than 4% and no obvious change was found with soil depth; the
constituent proportion of C_ was lower than that of C,, and the two fractions of organic carbon varied with soil
depth symmetrically, in constituent proportion, that is, C, decreased with soil depth, while C, increased
significantly with soil depth. Paddy soils and forest soils shared some common characters in distribution of
contents and constituent proportions of organic carbon components in soil profile, however, paddy soils,
different in subgroup, had something common and something different, as well, in this aspect. Composition
of soil organic carbon in paddy soils was subject to the integrated effect of bulk density, texture, particle-
size composition, pH, carbon-nitrogen ratio, total nitrogen, total phosphorus, and total potassium, but
each fraction of SOC had its own main affecting factors. The analysis results show that the contents of various
organic carbon components were in extremely significant negative relationships with bulk density, and in

extremely significant positive relationships with total nitrogen and total phosphorus. Clay was favorable to
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preservation of C,, and weak alkaline environment was conducive to soil carbon sequestration. Based the
relationships of the fractions of organic carbon with various related factors, the significant linear relations
( R*= 0.69) observed of C, with total nitrogen and pH and the significant linear relations of (R*=0.70)
C, with soil total nitrogen, carbon-nitrogen ratio, pH value as well as the content of fine silt ( 0.02 ~ 0.002
mm ) , it is feasible to predict contents of various fractions of organic carbon in paddy soil, but the prediction
accuracy needs to be improved. However, the findings of this study has some positive reference value to
researches and prediction of components of SOC in other regions.

Key words Paddy soil; Organic carbon components; Influencing factors; Prediction model
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