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Table 1  Soil properties in various layers of paddy fields
0 ~20 cm(n=64) 20 ~ 100 cm (n = 104)
CV(%) CV(%)
(g/cm3) 1.66 0.79 1.27 0.21 16.24 1.80 1.32 1.58 0.11 6.71
(g/kg) 27.20 5.10 15.52 5.20 33.52 19.50 1.70 5.57 3.72 66.85
(g/kg) 560 76 324.4 138.7 42.76 673 79 310.4 152.8 49.21
(g/kg) 673 287 447.6 129.3 28.89 718 218 462.9 141.2 30.51
(g/kg) 340 153 228 37.5 16.47 355 109 226.7 46.2 20.37
CvV (= / ><100) CV=10% 10%<CV=100% CV>100%:
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Fig. 1 Changes of soil properties in different depths
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Fig. 2 Relation between soil properties
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Table 2 Determined coefficients of bulk density models developed with different parameters
R? R? R?
socC 0.65 soC? 0.62 soc’ 0.63
SOC+T 0.71 SOC*+T 0.68 SOC**+T 0.69
SOC+T+log(Depth) 0.75 SOC*+T+ log(Depth) 0.75 SOC™+T+ log(Depth) 0.73
SOC+log(Depth) 0.69 SOC?+ log(Depth) 0.69 SOC**+ log(Depth) 0.67
soc T
Fz 3 EEMTIEAIR RETUNEE
Table 3  Selected models of bulk density for comparison
R? n
Adams (1973)"% BD = 100/((SOM/0.224) + (100 — SOM/1.27)) nd 45
Federer (1983)!"" BD = EXP(-2.31 — 1.079InSOM - 0.113(InSOM)?) nd nd
Manrique (1991)!"4 BD = 1.660 — 0.318S0C"* 0.41 19 651
Bernoux (1998)!") BD =1.398 — 0.0047CLAY - 0.042SOC 0.50 323
BD = EXP(0.313 — 0.191SOC + 0.02102CLAY —
[10]
Kaur (2002) 0.000476(CLAY)? — 0.00432SILT) 0.62 224
nd SOM Adams 2/100g Federer g/g CLAY SILT 2/100g
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Fig.3 Comparison between predicted and observed values of soil bulk density of each model (1 : 1)
( Adams ME RMSE
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67% 63% 3
R’=0.75 (1)
Kaur  Manrique —0.81 (0 ~ 20 cm) 1.27
Kaur 1O g/em’ (20 ~ 100 cm) 1.58 g/em’
12 Manrique
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Table 4 Statistics analysis of different soil bulk density models for
prediction 2) 5.10 ~27.20
ME RMSE R? g/kg 15.50 g/kg
Adams (1973) 0.52 0.55 0.65 5.57 g/kg
Federer (1983) 0.25 0.29 0.55 3)
Manrique (1991) 0.09 0.17 0.63
Bernoux (1998) 0.21 0.28 0.44 R2 0.75
Kaur (2002) 0.28 0.30 0.67 Kaur Manrique

(2011) 0.01 0.10 0.75
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Estimation of Soil Bulk Density for Paddy Soils in a Typical
Catchment in Southern Subtropical China

ZOU Gang-hua'?, LI Yong®", LI Yu-yuan®, PENG Pei-qin'

(1 Central South University of Forestry and Technology, Changsha 410004, China; 2 Institute of Subtropical Agriculture,
Chinese Academy of Sciences, Changsha 410125, China)

Abstract: Soil bulk density is vital for national carbon inventory and hydrological modeling study. In this study 19 intact
paddy soil cores at a depth of 0—1 m located in Jinjing Town of Hunan Province in subtropical region were collected. By utilizing
soil organic carbon content, texture and soil depth as prediction parameters, a regressive model for estimating soil bulk density
was developed and compared to existing models. Results indicated that: 1) soil bulk density is significantly influenced by soil
organic carbon content with r = —0.81, followed by soil depth and texture, but influenced less by soil clay content. Loam and silt
loamy were accounted for most of studied soil textures. The bulk density ranged from 0.79 to 1.66 g/cm® with an average of 1.27

3 with an average of 1.58 g/cm® for subsoil, and ii) the adjusted

g/em® for topsoil, but varied between 1.32 and 1.80 g/cm
determined coefficient of derived model was 0.75 with 0.01 of ME and 0.10 of RMSE, respectively. This study also found that the
Kaur (2002) and Manrique (1991) models could make good predictions of soil bulk density, but still not as good as the model
developed in this study. Thus, the soil bulk density prediction model developed in this study will play a crucial role in estimating
carbon stock of paddy fields as well as in applying hydrological models in the region.

Key words: Paddy soil, Bulk density, Regressive model, Carbon inventory, Hydrological model



