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Distribution of light fraction organic carbon under different land use types
in the deep soil layer of hilly regions of the Loess Plateau China
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Abstract: Taking the Robinia pseudoacacia woodlands Caragana korshinskii shrublands abandoned croplands

and slope croplands in hilly regions of the Loess Plateau as study objects we investigated the contents and
distribution ratios of soil light fraction organic carbon ( LFOC) in the deep soil layer( 100—400 ¢cm) under different
land use types by using the method of relative density fractionation with the shallow soil layer( 0—100 c¢m) as the
control. The results show that there are significantly declining trends in the content and distribution ratio of soil light
fraction organic carbon along with the increase of soil depth under the studied land use types. The contents of soil
light fraction organic carbon range from 0. 09 to 1. 76 g/kg while the distribution ratios of soil light fraction organic
carbon range from 4. 19% to 32.24% . Under the three land use types the contents and distribution ratios of soil
light fraction organic carbon in the sub-deep soil( 100-200 cm) and deep soil( 200400 cm) of that in the shallow
layer( 0—100 c¢m) range from 12.4% t0 39.8% 28.7% to 66.2% respectively. The declining rates of the soil
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light fraction organic carbon contents and distribution ratios are Robinia pseudoacacia woodlands > abandoned
croplands > Caragana korshinskii shrublands > slope croplands. The contents and distribution ratios of soil light
fraction organic carbon in the same soil layer among the three land use types are different. The contents and
distribution ratios of soil light fraction organic carbon both are forestlands > abandoned croplands > slope lands in
these three layers. Both the contents and distribution ratios of soil light fraction organic carbon are increased after
the implementation of the Grain for Green project while those in the sub-deep and deep soils of those in the shallow
layer are reduced. Compared with the shallow soil layer the stability of deep soil organic carbon is enhanced
respectively in the process of revegetation.

Key words: hilly regions of the Loess Plateau; land use type; deep soil layer; light fraction organic carbon
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Table 1 Characteristics of studied sites

Altitude Slope Slope
Land use a Aspect Main plant species
(m) position (°)
1195 20 Heteropappus altaicus
Woodland R. pseudoacacia Middle South S. bungeana A. sacrorum
woodland 1202 35 H. aliaicus
Lower-middle Southwest S. bungeana Leonurus
Japonicu Artemisia capillaries
1132 28 Bothriochloa ischaemum
Lower Southwest S. bungeana
1232 10 S. bungeana A. sacrorum
C. korshinskii Upper South Phragmites australis
shrubland H. altaicus
1276 25 A. sacrorum
Middle West H. altaicus S. wiridis A. giraldii
1266 20 A. sacrorum S. wiridis
Middle Southwest
1291 28 A. capillaries Vicia sepium
Abandoned middle Eastwest Roegneria kamoji
cropland Poa pratensis
1208 30 A. sacrorum A. giraldit
Middle East Astragalus melilotoides
1278 5 A. sacrorum S. bungeana
Upper West Lespedeza bicolor
H. altaicus
1277 20
Slope Lower-middle West Panicum miliaceum
cropland 1226 30
Upper-middle South Glycine max
1298 28
Lower-middle South Sorghum vulgare
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Table 2 Characteristics of root biomass in each soil layers in the studied sites

C. korshinskii shrubland

R. pseudoacacia woodland

Abandonded cropland

Slope cropland

Soil layer
(em) Root biomass SOC Root biomass SOC Root biomass SOC SOC
(g (g/ke) (g (g/kg) (¢ (g/ke) (g/ke)
0—20 4.30+0.06 ab 5.97+0.63a 0.82+0.33ab 6.72+0.45 a 2.61 +0.44 a 5042+1.25 a 3.90+0.28 a
20—40 7.76 +7.22 a 3.45+0.499b 1.15+£0.67 ab  2.63 £0.28 bede 0.78 +£0.00 b 4.14£2.01 b 2.87+0.35b
40—60 0.44+0.14 b 269+0.27¢ 0.82+0.52ab 2.08+0.16 cde 0.60+0.26 b 2.82+0.56 ¢ 2.52 +0.44 be
60—80 7.64+7.38 a 2.41+£0.19cd 0.45+0.47 b 1.9+0.21 de  0.14£0.15 ¢ 2.08+0.68 cd 2.17£0.32 cd
80—100 4.16 £3.86 ab  2.26 £0.30 cd 0.72 £0.37 ab 1.95+0.25 e 0.09+0.02 ¢ 2.19+0.62 cd  2.27 £0.38 cd
100—120 0.08 £0.005b  2.29+0.07 cd 2.20+3.05 a 2.46 +0.21 bede 0.03 £0.009 ¢ 1.77£0.48 cd  2.43 £0.46 bed
120—140 0.30 £0.20 b 2.15+0.22 cd 0.43+0.31 b 2.43 +0.59 bede 0.04 £0.02 ¢ 1.90+0.28 cd  2.09£0.29 cd
140—160 0.30 £0.10 b 2.08+0.58 cd 0.22+0.09 b 2.45+0.49 bede 0.04 £0.032 ¢ 1.62+0.23 d 2.04+0.32 cd
160—180 0.19 £0.16 b 2.10+£0.92d 0.12+0.09 b 2.64+0.41 bed 0.02+0.00 ¢ 1.46 £0.22 d 2.04+£0.34 cd
180—200 0.03 +0.02 b 1.82+0.41d 0.87+x1.25ab 2.79+0.19b 0.07+£0.02 ¢ 1.44 +0.26 d 2.08 £0.31 cd
200—240 0.04 +0.01 b 1.81+0.41d 0.20+0.21 b 3.06+0.10 b 0.03+0.02 ¢ 1.60+£0.21 d 1.97£0.15 d
240—280 0.14 +0.10 b 1.78+0.17d 0.14+0.14 b 2.73+0.59 b 0.01 £0.007 ¢ 1.59+0.06 d 1.96 +0.23 d
280—7320 0.14 £0.08 b 1.91+£0.33 cd 0.15+0.21 b 2.71 £0.65bc  0.01 £0.007 ¢ 1.78£0.22 cd  2.02£0.09 cd
320—360 0.04 £0.02 b .91 £0.41 cd 0.31£0.45b 2.85+0.49 b 0.01 £0.007 ¢ 1.90+0.11 cd 2.32£0.13 cd
360—400 0.17 +0.13 b 2.03+£0.286d 0.12+0.06 b 2.74+0.22 b 0.01 £0.001 ¢ 1.56+0.13 d 2.46 +0.20 bed

( Note) : 10 em x 10 em x20 e¢m
is 10 em x 10 em X 20 em; SOC— Soil organic carbon.

significant differences at the 0. 05 level among different soil layers.
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Table 3 Contribution of different factors in the variation of soil LFOC contents and LFOC/SOC

Variance source

Content and distribution ratio

of soil LFOC Land use type Soil layer SOC Root biomass Soil bulk density
Variance 0.011 0.208 0.036 0.046 0.031
LFOC (%)
Variance% to total variance 33 62.7 10-8 139 %3
Variance 0.001 0. 004 0.001 0.002 0.001
%
LFOC/S0C Variance% to totajl va)rian(:e 10-2 o 4 173 B
( Note) : GLM Estimating variance component in GLM model n =180.
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