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Distribution of soil organic carbon in surface soil along a precipitation gradient in loess hilly
area. SUN Long' > ZHANG Guang-hui' **  LUAN Lidi’ LI Zhen-wei® GENG Ren’ ('State Key
Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau Institute of Soil and Water
Conservation  Chinese Academy of Sciences and Ministry of Water Resources Yangling 712100
Shaanxi  China; *University of Chinese Academy of Sciences Beijing 100049  China; *School of
Geography Beijing Normal University ~Beijing 100875  China;, * Institute of Subtropical Agricul—
ture Chinese Academy of Sciences Changsha 410125 China) .

Abstract: Along the 368 —591 mm precipitation gradient 7 survey sites i. e. a total 63 investiga—
ted plots were selected. At each sites woodland grassland and cropland with similar restoration
age were selected to investigate soil organic carbon distribution in surface soil (0 =30 ¢cm) and the
influence of factors e. g. climate soil depth and land uses on soil organic carbon distribution
were analyzed. The result showed that along the precipitation gradient the grassland ( 8. 70
g*kg™') > woodland (7.88 g+ kg™') > farmland (7.73 g * kg™') in concentration and the
grassland (20.28 kg * m~*) > farmland (19.34 kg * m™*) > woodland (17.14 kg * m~?) in
density. The differences of soil organic carbon concentration of three land uses were not significant.
Further analysis of pooled data of three land uses showed that the surface soil organic carbon con—
centration differed significantly at different precipitation levels ( P <0.001) . Significant positive re—
lationship was detected between mean annual precipitation and soil organic carbon concentration ( r
=0.838 P <0.001) in the of pooled data. From south to north ( start from northernmost Ordos)

i. e. along the 368 —591 mm precipitation gradient the soil organic carbon increased with annual
precipitation 0.04 g * kg ™' * mm ™' density 0.08 kg * m™> * mm ~'. The soil organic carbon dis—
tribution was predicted with mean annual precipitation soil clay content plant litter in woodland
and root density in farmland.
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Table 1 Basic information of sampling sites

Sampling Land Elevation Annual Annual Slope Slope Coverage Dominant
site use type (m) average average aspect gradient (%) species
temperature  participation (%)
(€) ((mm)
1026 8.5 591 NW25° 0.18 78 Zea mays
Yijun Cropland
1043 8.5 591 NW30° 0.45 95 N Poa paucifolia  Arte—
Grassland misia argyi
1094 8.5 591 NW55° 0.27 95 N N Robina pseud—
Woodland oacacia  Poa paucifolia  Artemisia argyi
1006 9.9 542 NW56° 0.34 78 Zea mays
Fuxian Cropland
1085 9.9 542 NW65° 0.31 87 N Gueldenstaedtia
Grassland verna  Carex lanceolata
978 9.9 542 NW70° 0.29 80 N Robina pseudoacacia
Woodland Poa paucifolia
1113 9.2 514 NW46° 0.18 83 Zea mays
Yan’ an Cropland
1140 9.2 514 NW38° 0.32 89 . Achnatherum splen—
Grassland dens Poa paucifolia
1210 9.2 514 NW60° 0.37 74 N N Robina pseud—
Woodland oacacia Stipa bungeana Poa paucifolia
1079 9.0 437 NW40° 0.29 86 Zea mays
Zichang Cropland
1319 9.0 437 NW30° 0.21 91 Poa paucifolia
Grassland
1027 9.0 437 NW28° 0.23 29 N Robina pseudoacacia
Woodland Poa paucifolia
937 8.9 411 NW62° 0.14 83 Zea mays
Zizhou Cropland
1057 8.9 411 NW51° 0.47 87 N Poa paucifolia  Sti-
Grassland pa bungeana
1037 8.9 411 NW32° 0.65 69 N N Robina pseu—
Woodland doacacia  Chloris virgate Poa paucifolia
1190 8.8 383 NW40° 0.11 78 Zea mays
Yulin Cropland
1127 8.8 383 NW53° 0.19 47 Cyperus fuscus
Grassland
1197 8.8 383 NW74° 0.12 17 N N Robina pseud—
Woodland oacacia  Cyperus fuscus Stipa bungeana
1421 6.7 368 NW51° 0.12 81 Zea mays
Ordos Cropland
1433 6.7 368 NW36° 0.32 74 N Poa paucifolia  Sti—
Grassland pa bungeana
1416 6.7 368 NW30° 0.16 34 AN Populus simonii  Poa
Woodland paucifolia
10 2
( Artemisia gmelinii) . ( Mastersizer 2000) 3
( Artemisia capillaries) . ( Stipa bungeana) . (10 cm) .
( Lespedeza davurica) ( Poa an— .
nua) 5
30 cm( 10 e¢m
). 10 ¢cm ( 3 ) 65 °C 12 h 1 m’
100 cm’ 65 C 24 h
( 2. 1 m’
N 65 C 24 h
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Table 2 Statistical analysis of factors influencing soil organic carbon
Influencing factor Maximum Minimum Mean CV (%)
Precipitation ( mm) 591.00 368.00 463.71 18.5
Woodland 10.22 3.64 6.66 37.9
Accumulation of plant litter ( kg * m ~2) Grassland 2.07 0.80 1.42 34.8
Biomass of grassland (g * m~2) 254.81 80.26 153.13 38.7
Clay (%) Woodland 20. 69 10.02 14.70 27.3
Grassland 24.91 9.29 15.60 37.2
Cropland 34.15 7.73 17.27 52.4
Woodland 2.55 0.52 1.09 66.2
Root density ( kg * m %) Grassland 4.00 0.97 2.66 38.3
Cropland 0.16 0.00 0.07 100. 1
SOCD, =D, xp, xSOC, x (1 -a,) /100 (1) ~13.20.5. 14 ~14.81.4.65 ~13.91 g * kg’
: i » SOCD, i 52% 46% 44 % .
(kg*m™); D (em);p ( 3).
(geem™); >2 mm (%) 140% .
0.5% " . 368 ~591 mm
SPSS 19.0 . 0.04 g+ kg™ *mm™'
One-way ANOVA ( LSD) 368 ~591 mm . N
. 0 ~30 em
. 10.95 ~30.99.11.38 ~37.63.9.14 ~32.07 kg * m >
Pearson 45% 47% 48% .
119%. 368 ~591 mm
0.08 kg *m™ *mm ™.
2 2.2
(r=0.914 P
2.1 =0.004) . (r=0.919 P =0.003) .
2.1.1 3
(r=0.881 P =0.009)
(8.70
. -1 . -1 ’
g kg 1) > (7.88 g+ kg™') > (7.73 (r=0.914 P =0.004)
g kg™).3
g 20r -
0~10 em 10 ~20 em 3 . 2 8 16-20 om
g 16} M 20-30 cm
( 2 20 ~30 cm g
g g":;lZ' ab b
: =2 .E s b
(P=0.87) .  (P=0.79) %.gvs'
(0 ~30 cm) B
NN 20 ~30 em 4 0 -
0 ~10 em ‘Woodland Grassland Cropland
54% 58 % 32 %
Fig.2 Soil organic carbon concentration of different soil depths
2.1.2 in different land uses.
o ’ ) (P <0.05)
4.31

Different letters denoted the significant differences among different soil

layers at the same land use type at 0.05 level.
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Table 3 Relationships between surface soil organic carbon
concentration and affecting factors

R P
Land use type Regression equation
Woodland SOC =1.38Litter - 1.33 0.92  0.003
Grassland S0C =0.055Rain +0.205 0.98  0.001
Cropland :19]00(] =32. 806Root +0. 183Clay + 2. 0.9  0.007
Litter: Accumulation of litter mass (g * m~2) ; Rain:
Annual average precipitation ( mm) ; Root: Root

mass density (kg * m %) ; Clay: Clay content ( %) .

( 3).

10-11
. 3

17 28 -29 .

cm

368 ~591 mm
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