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Abstract: Based on high Patial reolution remote sensingmap (1 m) and samplingwith a strati-
fied design on different site types, the effects of fine-scale land use pattems in villageson top il
(0- 30 an) organic carbon (OC), total nitogen (TN) and wtal phogphorus (TP) within and
across the densely populated hilly landscapes, i e , Sichuan Hilly Region (SHR; Jintang County,
Sichuan Province) , Subtropical Hilly Region (SJHR; Yiyang County, Hunan Province), and
Tropical Hilly Region (THR; Dianbai County, Guangdong Province) , were investigated The re-
aults showed that @il OC density was decreased in the order of JHR (2.72 +0.76 kg- m™ %) >
THR (2.65+0.73 kg- m %) > SHR (2.15+0.57 kg m ?), TN density was in the order of
SJHR (0.28+0.06 kg- m ) >SHR (0.27 £0.06 kg- m™?) >THR (0.21 +0.06 kg-
m %), and TP density was in the order of SHR (0. 19 0. 04 kg- m %) > YHR (0.11 +0.03
kg m?) > THR (0.08 +0.04 kg- m ?). The fine-scale landscape units (ecotopes) with the
highest il OC, TN and/or TP siockswere rainfed annual crops in SHR, paddy rice in SJHR,
and open canopy trees and brush in THR, regectively In all hilly regions, paddy and forest land
use classes had the highest il OC and TN density, while mined areas had the lowvest ©il OC and
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TN density, with the distribution of TP density showing amore complicated pattern than that of OC
and TN. Ecotope level analysis could reflect the il organic carbon, nitrogen and phogphorus distri-
bution in densely populated village landscape of hilly regionsmore comprehensively than land use or
land cover analysis
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Tab 1 The basic situation of three hilly regions
Region Research site Main il type Region area Population density A nnual precipitation A nnual mean
(10° km?) (P- km~2) (mm) tanperature ()
Jintang Pumple il 0.32 248 950 11
Yiyang , Xanthozem 0. 62 188 1426 14
D ianbai L abol 0.23 233 1651 20

Sichuan Hilly Region; Subtropical Hilly; Tropical Hilly
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Tab 2 Ecotope classification levelsand classes for village landscapes
Land fom Land use L and cover
Code Dexription Code Dexcription Code Dexcription
AN Anthropogenic A Aquaculture A 1 Annual
BP Bench plateau C Constructed E Bare il
EX Excavated D Disturbed M M ixed
FP Floodplain F Fallov P Perennial
FS Foot slope H Horticulture S Sealed
3 Sloping | Irrigated \% Variable
R Seaonal river M Mine & Fill W W ater
SS Steep dope (0] Omamental X Barren
Y] Summit P Paddy
TS Terraced slope R Rainfed
T Forest
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Tah 3 Soil organic carbon, total nitrogen and phosphorus densities under different ecotope levels in three hilly regions
Eole ™ ™
Region Ecotope Description Areapercentage Organic carbon  Total nitrogen Total phophorus
(%) (kg m"?) (kg m™7) (kg- m?)
BPRAac04 1 39.76 1.83+0.46  0.24+0.05  0.19+0.03
SSTPen03 8.54 2.41+0.82  0.27+0.08  0.16 +0.03
Sichuan hilly ~ FSPA 103 6.18 3.20£0.77  0.36+0.08  0.18+0.04
BPRP0e33 5.43 2.21+0.45 0.30£0.06  0.22+0.06
FSPATiO1 5.05 2.61+£0.51  0.33+0.04  0.21+0.04
ANCS003 2.48 2.1840.25  0.29+0.04  0.15%0.03
SSTPO103 2.14 2.66+0.94  0.29+0.11  0.15+0.06
BPPA ri01 2.04 2.67+0.43  0.35%0.05  0.20+0.03
SURA ac04 1.97 1.35+0.47  0.19+0.04  0.23£0.03
ANCSho04 1.96 1.93+0.54  0.27+0.07  0.20+0.03
S RAac04 1 1.94 1.614£0.06  0.23+0.02  0.21+0.02
FSRA ac04 1 1.63 1.73+0.27  0.24+0.04  0.17 +0.04
SSTPen01 1.49 2.43+1.24  0.26+0.13  0.16 +0.07
BFDPdbo8 1.35 2.46+1.28  0.31£0.14  0.19+0.04
ANCEt01 1.29 2.46+0.59  0.31+0.06  0.23+0.06
BPRVmcO1 1 1.24 2.09+1.22 0.28+0.13  0.23+0.11
SD Pdbo8 0.97 2.02+0.43  0.26+0.04  0.1420.04
BPRAac01 1 0.94 2.70+1.43  0.36+0.15  0.32+0.28
9.DPdbo8 0.92 2.16£0.73  0.28+0.10  0.14+0.01
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3
Tah 3 continued
OC ™ TP
Region Ecotope Degription Area percentage  Organic cgrbon Total nitrpgen Total phosphorus
(%) (kg m"?) (kg m™?) (kg m"?)
0.18 £0.01 FSPA ri02 0.55 3.08+0.15 0.35+0.03
3 RPoe33 0.53 2.13+0.35 0.29 +0.03 0.22 +0. 06
SDM db04 s 0. 46 2.50+1.75 0.30+0.17 0.16 +0.04
SSTRANt03 0.42 2.64 +0. 83 0.28 +0.13 0.15 +0. 08
SSTMow02 0.25 1.88 +£0.58 0.21 +0.07 0.15+0.03
AND Pdb08 , 0.10 2.73+1.42 0.35+0.13 0.17 +£0.05
All ecotopes 89. 64 2.15+0.57 0.27 +0.06 0.19+0.04
FSPA rio1 20. 44 4.00 £0.99 0.40 +0.08 0.16 +0.03
3 TPen01 17.07 2.10+2.10 0.23+0.06 0.09 +0. 02
Subtropical hilly 3. TPen02 17.02 2.34 +0.69 0.24 +0.05 0.08 +0. 04
3 TAnt02 6.73 2.28+£0.49 0.22 +£0.05 0.08 +£0. 02
S DPdb08 , 4.14 2.41+0.91 0.26 +0.06 0.12 +0.03
TSPA ri01 4.00 4.25+0. 66 0.42 +0. 06 0.13+0.04
S RAac02 1 2.98 2.19+0.60 0.25+0.04 0.14 +0.08
3 RAac01 1 2.96 2.56 +0. 45 0.27 +£0.03 0.16 +0. 05
ANCSho02 2.41 1.39 +0.69 0.20 +0.03 0.13+0.09
ANCEt01 1.65 2.99+0.51 0.28 +0.02 0.11+0.01
ANCSib31 1.52 1.71+£1.14 0.20 +0. 06 0.10 +0.03
ANCSho04 1.34 2.19+0.73 0.22+£0.03 0.14+0.04
3 TPav02 1.28 1.73+0.60 0.18 +0. 05 0.08 +0. 03
3 RVimc01 1 s 1.04 2.46+1.15 0.25+0.09 0.20+0.13
3 RPen34 0.92 2.77+£0.19 0.25+0.03 0.10 +0.03
3 TRvd02 0.80 2.47 +0.64 0.17 +0.04 0.06 +0. 00
3 RAac03 1 0.67 2.04+0.84 0.17 £0.04 0.08 +0. 03
3 TPeb02 0.53 2.29 +0. 46 0.21 +£0.05 0.06 +£0.01
S FAtO1 0.48 1.20 £0. 49 0.16 +0.03 0.07 £0.04
3 DA db06 , 0.47 2.03+2.03 0.23 +0.06 0.11 +0.01
EXM Eex08 0. 46 0.52 +0. 29 0.14 +0.03 0.08 +0. 01
All ecootpes 88. 93 2.72+0.76 0.28 +0. 06 0.11 +0.03
3 TPob02 23.21 2.69 +0. 50 0.22 +0.05 0.08 +0. 03
FSPAriol 11. 60 2.85+0.96 0.24 +0.08 0.07 +£0.02
Tropical hilly 3 ™Mow02 9.26 2.96+0.44 0.21+0.04 0.05 +0.03
S RPoe4l 8.59 2.57 +0.55 0.20+0.03 0.12+0.10
3 TPen01 7.57 2.26+1.16 0.17 +0.10 0.07 +0. 03
3 TPeb02 4.73 3.40+0.85 0.26 +0.08 0.06 +0. 03
3 TRved2 3.89 3.13+1.16 0.23+0.08 0.07 £0.01
3 RMoe36 3.54 2.19 +0.92 0.16 +0. 06 0.07 0. 09
3 DM db07 s 2.61 3.14+1.02 0.27 +£0.07 0.17 0. 06
3 RMoe38 2.42 2.79+1.30 0.19 +0.09 0.05 +0. 02
3 RAac04 1 2.16 1.43+£0.43 0.12 +0.03 0.08 +0. 04
SSTPot01 1.79 2.57+0.31 0.19 +0.03 0.06 +0.01
3 RMoe37 1.68 2.48 +0. 90 0.18 +0.07 0.05+0.01
3 RMoed4 1.59 2.79+0.48 0.21 +0.02 0.14 +0.24
S DPdb08 , 1.47 2.32+0.66 0.18 +0.05 0.09 +0. 06
3 DA db06 , 1.38 1.35+0.35 0.11 +0.03 0.06 +£0.01
ANDM db07 s 1.15 1.60 £1.15 0.11 +0.08 0.11 +0. 09
3 RPoed0 1.12 2.27 +0.82 0.17 £0.05 0.09 +0. 07
3 TPob01 0.80 2.49 +0.35 0.19+0.01 0.06 +0. 01
9 TPot01 0.79 2.75+0.14 0.18 +0.04 0.07 +£0.03
ANCSho03 0.73 2.16 +0.72 0.19 +0.07 0.13 +0. 06
S RMoe43 0.68 2.82+1.11 0.20+0.08 0.05 +0. 02
3 RPoe39 0.52 2.38+1.23 0.19+0.11 0.07 +£0.03
EXM X ex04 0.41 1.02+1.16 0.10+0.11 0.07 +0. 03
All ecootpes 93.71 2.65+0.73 0.21 +0.06 0.08+0.04
100%, The regional total area is less than

100%, this is because sime of the ecotope area percentage is enough snall to be neglected
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Tab 4 SOC, TN and TP density under different levels of land use type
0C ™ ™
Land use Regions Number of Area Soil organic carbon Total nitrogen Total phophorus
type smples percentage (kg- m~?) (kg m™*) (kg- m~2)
Paddy 35 13.82 2.86+0.63 b 0.34+0.06 b 0.20+0.04 a
25 24. 44 4.10+0.88 a 0.40+0.07 a 0.14+0.03 b
10 11. 60 2.85+0.96 b 0.24+0.08 ¢ 0.07 £0.02 ¢
Rainfed 53 53.44 1.94+0.61 b 0.26+0.07 a 0.21+0.08 a
24 8.56 2.54+0.80 a 0.26+0.08 a 0.14+0.07 b
53 22.30 2.42+0.88 a 0.18+0.06 b 0.09+0.10 ¢
Forest 33 12. 84 2.38+0.82 b 0.26+0.09 a 0.15+0.04 a
69 43.44 2.21+0.68 b 0.23+0.05 b 0.08+0.03 b
65 52.05 2.77+0.80 a 0.21+0.07 b 0.07 £0.03 ¢
ples All sam- 147 89.64 2.32+0.79 0.29+0.08 a 0.19+0.06 a
152 88.93 2.50 +1. 09 0.26+0.09 b 0.11+0.05 b
149 93.71 2.54+0.91 0.19+0.07 ¢ 0.08+0.07 ¢
(ANOVA ) (P <0.05) Different letters in the sane column meant significant difference with the ANO-

VA test (P <0.05).
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