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Fig. 1 Location, elevation of the study area and the distribution of sampling points
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Table 1  Descriptive statistics of soil carbon, nitrogen and phosphorus in the study area

HR/ME/ R/ Bift/

3 ) PR BREE W g
g kg! g kg! g+ kg
sSOC 9.7 34.3 17.8 4.7 0.3 1.2 0.3
#*
TN 1.0 4.3 2.0 0.6 0.3 1.7 0.3
m 2
TP 0.5 2.3 1.2 0.5 0.4 0.6 0.3
i
oo 1.7 9.2 4.6 2.4 0.5 0.6 0.7
TN 0.5 1.3 0.8 0.2 0.3 0.7 0.7
2
TP 0.6 3.1 1.4 0.8 0.6 1.2 0.7
oo 10.0 30. 5 18.1 5.1 0.3 0.7 0.3
=
i TN 1.0 2.8 1.8 0.4 0.2 0.7 0.3
2
. TP 0.4 1.8 0.7 0.3 0.4 2.8 0.3
s SOC 1.7 8.7 3.7 2.1 0.6 1.6 0.6
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40 50
35l V) 51X V) s X
REE= 1 al RE 221
30}
_ 25f 3tk
- _
5 20+ 2
~ o0 2+
O 15} oy
e £
2 10+ 1+
st .
= of
0 L
5 1 1 ,_,I ,_,I 1 1 1 1 |
xKE xKEZ RE RE xKEZ RKE RZ RZ
35
) &wix
3.0 RE 2=
25}
—'_E‘o 20F
b0
T 15}
=
1.0}
05 | é é
0.0 1 1 1 1

EE e W= Wz
B2 ERR5FERARLIEREBHIEII

Fig. 2 Comparison of carbon,nitrogen and phosphorus contents in the soil between the karst and non-karst areas
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Table 2 Eco-stoichiometric ratios of the soil carbon, nitrogen, phosphorus in the study area and

comparison with those in China (Average value + Standard error)

X 45 R T C:+N C:P N:P

xZ 9.240. 2a 17.4%1.0a 1.9240. 1a

HIEIX Wz 5.440. 4b 3.740.5b 0.7+0.1b
i 8.540.2 15.041.1 1.740.1

L2 10.320. 2¢ 29.441.5¢ 2.940. 1c

EEBEX Wz 5.5+0.5b 6.9+0.7b 1.340.1d
¥iE 9.3+0.3 24.8+1.6 2.5+0.1

0~10 cm 14.440.4 13611 9.340.7

10~50 cm 12.3%0.1 74413 6.1240.2

4 L6 50~100 cm 11.240.1 4641.4 4.240.1
> 100 cm 11.5+1.0 29+2.3 2.740.1

2+ )R 11.9+0.1 61+0.9 5.240.1

T« [ U ) /NG 5 B 7 4% 1 S ) Ay A 2 Tk LE 22 52 35 (p<C0. 05D,
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Table 3~ Semi-variance models and parameters of the surface soil carbon, nitrogen, phosphorus contents of the study area
LD R Yeg: (8 HEMH Yok 1t A% /km Bk 22 oo RERD)
SOC R4 8.70 26. 00 0.33 10.0 5.470 0.907
TN Ei R 0.05 0. 34 0.15 15.0 0.002 0.923
TP ER 4 0.04 0.18 0.22 10.0 0.003 0. 855
C:N Eig 0.23 2. 40 0. 10 9.0 0.076 0.903
C:P Ei R 39. 00 118. 00 0.33 9.1 144. 000 0.862
N:P EiERi 0.15 0.87 0.17 7.0 0.038 0. 828
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Fig. 3 Spatial distribution of carbon, nitrogen and phosphorus in surface soil predicted by ordinary kriging
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Fig. 4 Correlation analysis of the soil carbon, nitrogen and phosphorus eco-stoichiometry in the karst and non-karst areas
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Spatial variation analysis of soil carbon, nitrogen and phosphorus eco-stoichiometric
ratios in karst and non-karst areas of Guangnan county, Yunnan, China

GU Jiahui'?, YANG Qiyong’, JIANG Zhongcheng?, LUO Weiqun®,
ZENG Hongchun'?, QIN Xingming®, LAN Funing’
(1. China University of Geosciences s Beijing 100083 ,China; 2. Institute of Karst Geology » CAGS/Key Laboratory of
Karst Ecosystem and Treatment of Rocky Desertification, MNR, Guilin, Guangxi 541004, China)

Abstract The ratio of soil carbon, nitrogen and phosphorus is an important indicator of soil organic matter
composition and quality. However, soil has a high degree of spatial heterogeneity. In karst areas, the com-
position of soil geochemical elements is special, the ecological environment is vulnerable, and the natural en-
vironment is vignificantly different from non-karst areas. Therefore, it is necessary to understand spatial and
temporal distributions and the migration mechanism of essential elements, such as carbon, nitrogen and
phosphorus, for vegetation growth in the soils of both karst areas and non-karst areas. The study area of
current study is located in Guangnan county, Yunnan Province, where karst areas account for 197. 52 km?*
and non-karst areas for 205. 39 km*. The soil composition data for 102 surface composite soil samples and 24
deep composite soil samples were obtained from the soil geochemical survey on the scale of 1 : 250,000, In
this paper, one-way ANOVA, multiple comparison analysis and geostatistical method were utilized to com-
pare the characteristics of soil carbon, nitrogen and phosphorus eco-stoichiometry and spatial variability be-
tween karst areas and non-karst areas, so as to explore the possible factors leading to this spatial variability
and provide a reliable basis for ecological environment management and soil remediation. The results showed
that in general, the contents of soil organic carbon(SOC), total nitrogen('TN) and total phosphorus(TP) in
the karst area were significantly higher than those in the non-karst area, while the carbon to nitrogen ratio
(C: N), carbon to phosphorus ratio(C : P) and nitrogen to phosphorus ratio(N ¢ P) were significantly low-
er than non-karst area. Whether in karst areas or in non-karst areas, the content of SOC, TN and the C : N,
C: P, N : P ratio in the surface soil (0—20 cm) were significantly higher than those in the deep soil (=100
cm). Kriging interpolation results indicated that the contents of SOC, TN, TP in the surface soil were char-
acterized by low in west and high in east of the study area; while the C: N, C: P, N : P had a spatial distri-
bution pattern of low values concentrated in the east and high values scattered in the west. In addition, there
were differences in nutrient contents among different soil types, with the highest content of SOC, TN and
TP in yellow-purple-mud soil and the lowest content of them in acid yellow-red soil. Natural factors, such as
pedogenic parent rocks and soil types, have seriously controlled spatial variation of the soil carbon, nitrogen
and phosphorus. Meanwhile, anthropic factors, such as land use change, also play an important role, which
can not be ignored.

Key words soil, eco-stoichiometric ratio, spatial variation, karst and non-karst areas, Guangnan
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