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, , us) - (Land cover) - + (Gouw +
IKONOS , Type) 9.10]
100 knf :
,  LANDSET o :
, 500 %500 m , “ 3 TReb02” (Landorm = 8. =
>75% > 25 % , Soping) , (Land use = T = Foredry) ,
12 500 m x 500 m , (Land cover = P= Rerennid)
3 knf (Qouwp + Type = eb02) S TReb02 = Landform +
1.2 Land use +Land cover + Gouwp + Type( 1, 2)
Blis (Landorm) — (Land
1
Table1 Qasdfication of landorm, land use, and land cover in village landscape
Landorm Land use Land cover
Qode Description Qode Description Gode Description
AN Anthropogenic C Gondructed A Annud
EX Excavated D Digurbed M Mixed
FS Foot dope M Mine & Fll P Perennid
5 Soping P Paddy s Seded
S Seep dope R Rairfed X Barren
T Foregry
2
Table 2 Description of ecotopes in village landscape
Eootope De<cription Eootope Degcription
ANCS003 S RMoed4
ANDMdbO7 9 RRoe39
EXMXex04 ( ) S RRoed0
FSPAriol S RRoedl
S DAdb06 g TMow02
S DMdb07 g TReb02
S DPdb08 3 TRen01
S RAac04 g TRobO1
S RMoe36 3 TRob02
S RMoe37 3 TRtO1
9 RMoe38 9 TRve02
3 RMoed3 SSTRot01
1.3 (UC=USE + QOVER)
(NWP-Area %) ,
(vwP)
(Eootope) / :

(RUC = FROM +USE + QOVER)
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as as 2
GFS, G>s
(Way- 2.1
point) 3 , (1.42gcem™)
, 5.08 cm (AMS, American (1.35gcm™) ,
Fells, Idaho) , (1L.25gam?® (1.24 g cm’3)
, (1.2gem ¥, (10Bgemd),
, , 5
) 30 cm,
30 cm, ' 5 = =
> > >

, 0O 15cm 15 30cm,

1.4 , 29.6%,
) , 2mm
15 20 cm,
( cNP o) ' ' '
80g 2mm . 0.25mm ; ’ ’
( 2mm ) ’ ’

[12,13]
(3.14x2.54 x30 e 3.14 x2.54 x 15 cn?) ;

; [14 16]
[11] '

7416,
7412 18.67gkg * 16.50gkg™ ', (13.97gkg Y
1.5 (10.84 g kg *) (Logky )
, 3.29gkg?t
' 5
( ) :
1.724 , (0.%gkg ™} ,
(0.16 gkg™ Y
SOC = ZBDi X Ci % X d (1)
(1) soc (kg m 2 ,BD; (3
: B g o (0.33gkg™ %) (0.22gkg™Y) ,
) (g em™7) , G % (0.20 g kg™ Y
(gkg™?) .d (m), (0.24gkg %), (0.14 g kg™ )
(ANOVA) , Sikh
, Duncan ( [

) Dunnett’ s C( ) : ,
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73.41% 82.80% 86.50 %

3
Table 3 Qonpaion between ils under different land use in mean il nutrient content and buk densty

Number of

Bulk dendty Organic meterid Tota nitrogen Totd phogphorus
Land use gm.)”ng (gom™?) (gkg™) (gkg™?) (gkg™?)
points
n 0 15cm 15 30cm 0 15cm 15 30cm 0 15cm 15 30cm 0 15cm 15 30cm
Qondructed 3 1.42a 1.41 10.84 b 7.22 0.54b 0.36 0.35 0.26
ANCS003 3 1.42 1.41 10.84 7.22 0.54 0.36 0.35 0.26
Digturbed 13 1.35ab 1.35 11.50 b 7.68 0.54b 0.35 0.33 0.24
ANDMdb07 3 1.26 1.27 16.20 5.9 0.35 0.24 0.32 0.28
3 DAdbO6 3 1.50 1.50 6.38 4.03 0.29 0.20 0.16 0.10
S DMdbo7 4 1.27 1.28 18.29 11.15 0.97 0.52 0.53 0.41
3 DPdb08 3 1.38 1.35 10.81 8.96 0.47 0.40 0.27 0.16
Mire & Rl 3 1.25a 1.34 3.29c 6.38 0.16c 0.39 0.21 0.16
EXMXex04 3 1.25 1.34 3.29 6.38 0.16 0.39 0.21 0.16
Paddy 10 1.03¢c 1.33 18.67 a 10.78 0.9%5a 0.52 0.26 0.14
FSPArio1 10 1.03 1.33 18.67 10.78 0.95 0.52 0.26 0.14
Rairfed 37 1.24b 1.26 13.97 ab 9.9 0.60 b 0.43 0.32 0.19
3 RAac04 3 1.39 1.31 7.33 6.09 0.36 0.29 0.28 0.22
3 RMoe36 5 1.27 1.36 11.90 8.76 0.47 0.34 0.14 0.11
3 RMoe37 3 1.17 1.18 19.03 11.26 0.81 0.47 0.20 0.14
S RMoe38 4 1.25 1.29 17.67 9.55 0.73 0.40 0.15 0.14
3 RMoed3 3 1.16 1.21 16.53 11.59 0.68 0.45 0.14 0.14
S RVioed4 3 1.13 1.15 15.62 11.14 0.66 0.48 0.16 0.14
S RRoe39 3 1.24 1.27 14.21 7.86 0.63 0.38 0.21 0.15
3 RRoed0 3 1.35 1.35 11.62 7.93 0.50 0.34 0.29 0.15
3 RRoedl 10 1.21 1.24 14.17 12.46 0.61 0.55 0.46 0.27
Foregry 52 1.12b 1.23 16.50 ab 11.03 0.71 ab 0.50 0.20 0.18
3 TMow02 10 1.22 1.28 17.45 11.24 0.71 0.47 0.16 0.14
3 TReb02 7 1.19 1.1 21.72 14.22 1.01 0.65 0.21 0.18
S TRen0O1 10 1.22 1.25 13.27 9.38 0.56 0.47 0.20 0.17
3 TRobO1 3 1.20 1.35 13.98 9.57 0.58 0.46 0.16 0.16
3 TRob02 10 1.31 1.31 15.15 8.78 0.69 0.44 0.27 0.21
3 TR0l 3 1.07 1.12 15.77 14.24 0.64 0.51 0.22 0.21
S TRwve02 6 1.18 1.17 18.98 13.12 0.80 0.59 0.20 0.20
SSTRot01 3 1.12 1.15 15.34 12.03 0.65 0.55 0.15 0.18
All sanples 118 1.24 1.27 14.10 9.70 0.62 0.44 0.24 0.18
Duncan , a,b,c ANOVA (p<0.05) 4 Note: Different lettersin the same colum

mean sgnificant atigicadifference ( p<0.05) o the ANOVA ted with the Duncan method. The same for Table 4
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[18 ,19]
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’ ] 4 y
, , (1.19gcm ¥ ,
, (1.42gcm™?) ,
1 1 1 1 4

[17]

4
Table 4 Conparion between ils under different land cover in mean il nutrient content and buk densty

Number of

; Bulk densty Organic meterid Tota nitrogen Totd phogphorus
i
Land cover S::i)ntzg (gem™?) (gkg™?) (gkg™?) (gkg ")
n 0 15cm 15 30cm 0 15cm 15 30cm 0 1I5cm 15 30cm 0 15cm 15 30cm
Annud 16 1.19b 1.35 13.09 ab 8.41 0.65a 0.41 0.24 0.15
FSPAri01 10 1.03 1.33 18.67 10.78 0.95 0.52 0.26 0.14
S DAdb06 3 1.50 1.50 6.38 4.03 0.29 0.20 0.16 0.10
3 RAac04 3 1.39 1.31 7.33 6.09 0.36 0.29 0.28 0.22
Mixed 35 1.22 ab 1.27 15.96 a 10.22 0.68 a 0.43 0.29 0.19
ANDMdb07 3 1.26 1.27 9.40 5.95 0.35 0.24 0.32 0.28
3 DMdb07 4 1.27 1.28 18.29 11.15 0.97 0.52 0.53 0.41
3 RMoe36 5 1.27 1.36 11.90 8.76 0.47 0.34 0.14 0.11
3 RMoe37 3 1.17 1.18 19.03 11.26 0.81 0.47 0.20 0.14
3 RMVoe38 4 1.25 1.29 17.67 9.55 0.73 0.40 0.15 0.14
3 RVioed3 3 1.16 1.21 16.53 11.59 0.68 0.45 0.14 0.14
3 RMoed4 3 1.13 1.15 15.62 11.14 0.66 0.48 0.16 0.14
3 T™Mow(2 10 1.22 1.28 17.45 11.24 0.71 0.47 0.16 0.14
Perennia 61 1.23ab 1.24 15.26 a 10.78 0.67 a 0.50 0.26 0.2
3 DPdb08 3 1.38 1.35 10.81 8.9 0.47 0.40 0.27 0.16
3 RRoe39 3 1.24 1.27 14.21 7.86 0.63 0.38 0.21 0.15
3 RRoed0 3 1.35 1.35 11.62 7.93 0.50 0.34 0.29 0.15
3 RPoedl 10 1.21 1.24 14.17 12.46 0.61 0.55 0.46 0.27
3 TReb02 7 1.19 1.11 21.72 14.22 1.01 0.65 0.21 0.18
S TRenO1 10 1.22 1.25 13.27 9.38 0.56 0.47 0.20 0.17
S TRob01 3 1.20 1.35 13.98 9.57 0.58 0.46 0.16 0.16
3 TRob02 10 1.31 1.31 15.15 8.78 0.69 0.44 0.27 0.21
3 TRt01 3 1.07 1.12 15.77 14.24 0.64 0.51 0.22 0.21
3 TRve02 6 1.18 1.17 18.98 13.12 0.80 0.59 0.20 0.20
SSTRt01 3 1.12 1.15 15.34 12.03 0.65 0.55 0.15 0.18
Seded 3 1.42a 1.41 10.84 a 7.22 0.4 a 0.36 0.35 0.26
ANCS003 3 1.42 1.41 10.84 7.22 0.54 0.36 0.3 0.26
Barren 3 1.25ab 1.34 3.29b 6.38 0.16 b 0.39 0.21 0.16
EXMXex04 3 1.25 1.34 3.29 6.38 0.16 0.39 0.21 0.16
All sanples 118 1.24 1.27 14.10 9.70 0.62 0.44 0.24 0.18
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2.3
4 1 1
(3.29gkg™ ) (0.16 g kg™ %) ,
' , 52.05 %,
2740t 207.0 t
' 65.781, 55. 05 % 53. 88 %
46.23 % )
55.01% 54.53% 59.02 %,
[5,20] y
2 3 : , ( 3, 9
5
Table5 Edimatesd il nutrient poolsin different dassfication levds
Area il organic carbon Sil totd nitrogen Sil totd phogphorus
Area
Types ercent:
Level o (k?) p ° age dock (t) dock (t) dock (t)
(%) 0 15cm 15 30ecm O 15cm 15 30cm O 15cm 15 30om
Foresry 1.56 52.05 2740.28 1750.22 207.03 142. 46 65.78 55.20
Rairfed 0.67 22.30 996. 67 760.61 73.381 56.33 36.40 24.44
Land
an Paddy 0.35 11.60 580. 06 433.57 50.94 36.11 14.13 9.82
use
Disurbed 0.20 6.61 287.39 189.49 23.78 14.89 14.14 10.60
(ondructed 0.02 0.73 29.33 19.30 2.51 1.67 1.64 1.18
Mine & Rl 0.01 0.41 4.43 9.25 0.36 0.98 0.50 0.40
Annua 1.64 54.50 2738.57 1840.79 209.53 150.79 83.99 63.37
Mixed 0.69 22.92 1185.57 787.3 87.05 57.29 26.01 21.91
Land
an Perennia 0.45 15.15 680. 27 505. 81 58.55 41.71 20.45 14.78
cover
Seded 0.02 0.73 29.33 19.30 2.51 1.67 1.64 1.18

Barren 0.01 0.41 4.43 9.25 0.36 0.98 0.50 0.40
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SOIL QUALITY IN RELATION TO LAND USE/ COVER INLANDSCAPE AT
A VILLAGELEVHE INHILLY REGIONS SOUTH CHINA

Jiao Jiagw''? WuJund® Li Huxin® YangLinzhang'! Xiao Hongsheng® Ede C HIis’
(1 Irgtitute o Sail Sdence, Chinee Academy o Sciences, Nanjing 210008, China)
(2 Cdlege d Resources & Environmental Sciences, Narnjing Agricultural University, Nanjing 210095, China)
(3 Cdlege d Agronomy & Agroecdogy, China Agricultural University, Bejing 100094, China)
(4 Ingtitute d Tropical & Subtropical Ecdogy, South China Agricultural University, Guangzhou 510642, China)
(5 Department d Geography and Environmental Systens, University d Maryland, Baltimore County, Maryland 21250, USA)

Abgtract To andyze il qudity in reationship to land use/ cover in landscape a a village leve in hilly regons South
China, village landscape maps were plotted out of high resolution (1 m) 1KONOS saelite imagery using a sandardized ecological
landscape dassdficaion (land form, land use, land cover , ecotope) and mapping sysem. Results denongrate that : Under dif-
ferent land use landscapes, ilsinthe 0 15 cm layer differ sharply in il buk dendty (BD) (highest in Gongructed of
1.42 gcm ¥ , il organic meterid (SOM) (highest in Paddy il of 18.67 g kg ') and =il tota nitrogen (TN) (highest in
Paddy il of 0.95 g kg''). The land use landscape of the regon nosly condss of Foress (52. 05 %) , Rairfed land
(22.30 %) and Paddy soil (11.6 %) . The sock of il nutrientsis mainly dfected by il area. Inthe 0 15 cm il layer , the
Foreg has the highes il nutrient stock , about 55.05 % in SOM, 53.88 % in TN, and 46. 23 % in il totd phogphorus (TP
o tota regon, regectivly. Under different land cover landscapes, there d are dgnificant differences in BD (highed in
Sedled cover of 1.42 gcm™®) , SOM (highet in Mixed cover of 15.96 g kg™ ') and TN (highest in Mixed cover of 0.68 g
kg ') . The land cover landscape of the region is composed of Perennid cover (54.50 %) , Annua cover (15.15 %) and Mixed
oover (22.92 %) . The ils nutrient gock in the 0 15 cm layer under Perennid cover are the highest, about 55. 01 %,
54.53 %, and 59.02 % in SOM, TN and TP o totd regon, repectivdy. Because o little human digurbance, no dgnificant
dfference isfound in BD, SOM, TN and TPof 15 30 cm il layer in dfferent types o land use/ cover. Conrpared with sils
in woodands and paddy fidds with high in vegetation cover , ilsin resdertia areas, bardands under intendve human digtur-
bance and lands with low in vegetation cover are high in BD but low in il nutrient cortent.

Key words Sputh China; Hilly regon; Village landscape; Land use; Land cover ; il nutrient ; il bulk dendty



