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Spatial variability of soil fertility quality indices in red soil region
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Chinese Academy of Agriculture Science, Beijing 100081, China)

Abstract Geographical information system(GIS)combined with geostatistics was applied to reveal the spatial variability
of soil fertility quality indices including soil pH, organicmatter, available N, available P, available K, Total N, Total P and
Total K in the topsoil(0-20 cm)of southeastern Hunan province. The results showed that theoretical semivariogram
models of soil pH, available P, Total N and Total K were best described with an spherical model, whereas the organic
matter, available N and available K were best fitted with a exponential model, Total P was best described with an gaussian
model. The ratios of nugget to sill of available N and Total P were 13.6%, 19.0%, respectively, indicating there existed
strong spatial correlation. The ratios of nugget to sill of pH, organicmatter, available P, available K, Total N and Total K
were 28.7%, 29.9%, 54.7%, 53.1%, 55.6%, 73.0%, respectively, indicating a moderate spatial correlation. In the red soil
region, the soil IFI (integrated fertility index) was closely related with parent material, based on which the fertility quality
of the soil in north of Guanshanping village and south of Shulingsi village developed from limestone parent material
belonged to the [ ,1I and III degree, which was high, the fertility quality of soil in Xingfuqiao village developed from
slate parent material belonged to IV degree and the fertility quality of soil in south of Guanshanping village developed
from quaternary red earth parent material belonged to V degree.
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Table 1 Grade of soil integrated fertility index

IFI

>0.80
0.80 0.70
0.69 0.60
0.59 0.40
<0.40

2 FER5SH

2) 2.1 TIERBHIEFREIHEIR ST 2T
SPSS )
0 1.54 3.34
pH 42 78 6.0
[10] pH
19.6% 61.5% 8
1.4.3 L3RI IRE (IFDF AR 5
(IF1) pH
" 5 QY
Fz 2 TIEEAERREREST
Table 2 Statistic characteristics and content of soil nutrients
/% K-S

pH 42 7.8 6.0 1.2 19.6 0.036 1.54
N(g'kg™) 13.6 53.8 29.0 11.6 40.1 0.165 1.89

/(mgkg™) 472 257.1 131.7 449 34.1 -0.392 2.79

/(mgkg™) 2.6 30.7 10.9 6.7 61.5 -0.175 2.66

/(mgkg™) 38.7 228.7 102.6 353 34.4 -0.349 3.15

Ngkg™) 0.9 2.9 1.7 0.5 31.4 0.142 1.83

Ngke™) 0.3 1.0 0.7 0.2 22.1 -0.494 3.34

Ngkeg™) 12.7 30.9 18.9 3.8 19.8 0.399 2.88

2.2 TEEAEHRZEERFIESH
3 pH

*3 TEEEOEGRFAEREELERERBRSHY

Table 3 Best fitted semivariograms models of soil fertility quality generalization index and corresponding parameters

/m /m 1%
pH S 494.8 71.2 0.009 3 0.032 4 28.7
E 524.5 443 0.054 0 0.180 5 29.9
E 491.5 41.5 0.0232 0.1712 13.6
S 330.3 40.5 0.203 6 03721 54.7
E 1714.8 145.7 0.078 6 0.148 0 53.1
S 549.0 46.3 0.061 0 0.109 6 55.6
G 264.2 145.7 0.004 0 0.0212 19.0
S 326.6 46.5 0.023 1 0.0316 73.0
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Fig.1 Group maps of eight fertility indices in the researched region
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Table 4 Value of turning point in S—type membership function
Ngke™) Ngke™) Ngke™) Ngkg™) Amgkg™) (mgkg™) (mgkg™)
X, 10 0.75 0.4 10 60 5 50
X2 30 2.00 1.0 20 120 20 150
5 ESL5TIEERMEXABTHERNERY
Table 5 Average correlation coefficient and weight coeffcient of 8 fertility quality indices
pH N P K P K
0.284 3 0.3610 0.370 6 04184 0.076 0 03176 0.286 6 0.0415
0.1319 0.167 4 0.1719 0.194 1 0.0352 0.147 3 0.1329 0.0192
(2
(IF1)
2.4.2 BRELBASRAIGIIF] =20 L FRHFAE
( ) I 10
IFI (
17.2% 404.8 m ) I\
74.1 m pH ( )
\Y%
2.4.3 3 e 71 i & = 18 o An
(IFI) Kriging
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Fig.2 Map of soil fertility quality
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