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1 BEA/NEETIEC. N, PRSI F4EHE

Table 1 Descriptive statistics of soil C, N and P in the Tuojia watershed
FeArIndex JEFRange (g kg™ ) ¥i{fiMean (gkg™") it Ji Skewness BRRECV (%)
SOC 1.02 ~ 33.63 13.01 £5.52 0.20 42.4
TN 0.48~3.14 1.48 £0.57 0.54 38.5
TP 0.17 ~1.36 0.50 +0.20 0.91 40.8
C:N 2.23~26.11 10.43 £3.72 0.72 35.6
C:P 9.35~206.08 72.13 £33.20 1.17 46.0
N:P 1.90 ~ 16.10 7.14 +2.64 0.63 37.0

. SOCHE HHER PR, TNIE %,

TP H3EAHE, C: N : PHSOC : TN : TPHYJEFELIE. Note: SOC is soil organic

carbon, TN, of total nitrogen, TP, of total phosphorus and C : N : P, of atomic ratio of SOC : TN : TP.
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Table 2 Semi-variogram model and its relevant parameters of soil C, N and P and their atomic ratio

FhRIndex B Model He 4 ffiNugget LA Sl BHERange (m)  Co/ (C+C)  HRERKR
Soc 5% Exponential 14.86 29.73 2 430 50.0 0.828
TN BRI Spherical 0.185 0.382 5670 48.3 0.982
TP 158 Exponential 0.0043 0.04 570 10.7 0.547
C:N F5 B Exponential 7.63 15.27 3720 50.0 0.907
C:P Fi i Gussian 25.0 977.0 398 2.6 0.275
N:Pp S%¥(Exponential 0.69 6.70 450 10.3 0.208
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Table 3 Precise statistics verification of interpolation

SOC TN TP C:N C:P N:P
2 R B Correlation coefficient 0.313 0.450 0.261 0.420 0.273 0.258
SE-1)#Mean difference 0.09 0.00 -0.01 -0.08 -0.21 -0.05

SOC (gkg™)

P 2378

TN (gkg™)

Pl 241

TP (g kg™

m 0.86

C:N

P 18.79

. ¢ f'ﬁ

P 170.79

o
29.01

E2  BEHm/NREEEC, N, PRHEF 2
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Fig. 2 Spatial distribution of soil C, N and P and C : N : P ratio in the Tuojia watershed
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Table 4 Descriptive statistics of soil C : N : P relative to land use type

; . C:N C:P N:P
THIFIHZE B — — —
Vi Vi paisy
W Numberof R wEo s W ot
FHCV RHCV EX (0
Landuse sample Range Mean Range Mean Range Mean
(%) (%) (%)
S
Vegetable 21 5.68 ~15.55 12.37a 22.0 18.13 ~ 108.9 54.04C 44.6 1.90~7.07 4.39C 36.5
land
Z5bi Tea
64 2.23~17.70 10.49h 434 9.35~139.1 53.74C 53.8 2.75~8.86 5.25C 29.4
garden
& M Paddy
field 263 4.88~21.13 10.23b 29.5 15.23 ~149.8 66.52B 32.4 2.64~16.10 6.85B 36.1
ie
R
186 3.62~26.11 10.47b  41.1 18.45 ~206.1 88.75A 46.6 2.49 ~15.25 8.55A 29.1
Woodland

W =8N FRFRREREE (p<0.05) , KEFRERZERZWEE (p<0.01) Note: The lowercase letters in the

same column indicate significant difference (p < 0.05) , capital letters do extremely significant difference (p < 0.01)
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Fig. 3 Variation of soil C : N : P ratio relative to elevation and slope
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SPATTIAL VARIATION OF ECOLOGICAL STOICHIOMETRY OF SOILC, NAND PIN A
SMALL HILLY WATERSHED IN SUBTROPICS OF CHINA

Yang Wen' ?  Zhou Jiaogen' Wang Meihui' Han Zeng' Zhang Manyi' Li Yuyuan'~ Lii Dianqing”
Wu Jinshui'
(1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of
Sciences, Changsha 410125, China )

(2 College of Resources and Environmental Sciences, Hunan Normal University, Changsha 410081, China )

Abstract The study on ecological stoichiometric characteristics of elements in soils is important
to revealing mechanisms of the circulation and balance of soil carbon, nitrogen, phosphorus and other
elements, and the knowledge of spatial variance of the ecological stoichiometric characteristes of soil
carbon, nitrogen and phosphorus is conducive to soil nutrient management. Spatial distributions of soil organic
carbon (SOC) , total nitrogen (TN) , total phosphorus (TP ) and stoichiometric characteristes of soil C,
N and P in the topsoil (0 ~20 c¢m ) were systematically analyzed of a representative small hilly watershed in
the subtropical region of China. The watershed studied is the Tuojiahe watershed located in Jinjing Town,
Changsha County, Hunan Province. A total of 529 valid soil samples of the watershed were collected by type
of land use and of landform, including 21 from vegetable fields, 64 from tea gardens, 262 from rice fields
and 182 from woodlands, and averaging about 10 points km™ in density. The samples were analyzed in lab for
total nitrogen, total phosphorus and organic carbon and further for ecological stoichiometric characteristes
and spatial variability of the three indices in the topsoil layer of the watershed with the aid of the GS+Version9
and ArcGIS9.3 softwares. Results show that the mean content of soil organic carbon, total nitrogen and total
phosphorus was 13.09 g kg™', 1.50 g kg™ and 0.51 g kg™', with coefficients of variation being 42.4%, 38.5%
and 40.8% , and variation range being 2, 430m, 5, 670m and 570m; respectively; and the mean ratio
of C:N, C:Pand N: P was 10.42, 72.71 and 7.19, respectively, with coefficients of variation being
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35.6%, 46.0% and 37.0%, and variation range being 3, 720m, 398m and 450m, respectively. To sum
up, the soil C, N and P and their stoichiometric ratios in the watershed are very high in spatial variation
and moderate in spatial autocorrelation (Cy (Cy+ C) <50% ) . The soils high in soil C: N, C: P and
N : P ratio were mainly distributed in areas of woodlands high in altitude, less in human interference
and low in fertilization rate, while the soils low in the ratio were mainly in the areas of farmlands, low in
elevation, frequent in human activity and high in fertilization rate, which poses a marked contrast to the
spatial distribution characteristics of total phosphorus. Soil C : N : P ratio varies sharply with the type of land
use (vegetable field, paddy field, tea garden and woodlot) . In terms of soil C : N ratio, the four types
follow an order of vegetable field > woodland, tea garden > paddy field, in terms of C : P ratio an order
of woodland (91.37) >paddy field (66.41) > tea garden (53.74) > vegetable field (48.79) , and in
terms of N: P ratio, an order of woodland ( 8.79) > paddy field (6.83 ) > tea garden (5.25) > vegetable
field (4.10) . In addition, relationships of the ecological stoichiometric C : N : P ratios of the surface
soils with topographic factors were analyzed. Results show that they vary with elevation, Soil C : N ratio is
10.32, 9.84 and 12.54, C : P ratio 66.69, 74.21 and 107.43, and N : P ratio 6.80, 7.61 and 8.57 in soils
<100m, 100m ~ 150m and > 100m in elevation, respectively. Soil C : N is significantly higher in areas high
in elevation than in areas low in elevation, and similar trends are found of soil C : P and N : P. In the areas
high in elevation and steep in slope, soil C : N : P ratios tend to be significantly high, which indicates that
the spatial variation of soil C : N : P in the topsoil layer of the study area is closely related to environmental
factors, such as land management practices and topography. The findings of the sudy may provide some
important information and data basis for scientific management of soil nutrients in small hilly watersheds in the
subtropics of China.

Key words Carbon; Nitrogen; Phosphorus; Ecological stoichiometry; Spatial variation; Subtropical

hilly watershed
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