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The distribution of soil organic carbon as affected by landforms in a small

watershed of gully region of the Loess Plateau
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Abstract: Soil organic carbon plays important role in soil quality changes and terrestrial carbon cycling. However, the
relationships between soil organic carbon distribution and landscape positions were not well understood, which are essential
for the precisely predication of the spatial distribution of soil organic carbon and for the rational management of soil organic
carbon, as well as for the assessment of the dynamics of soil organic carbon at different landscape positions at different
landscape scales. China’s Loess Plateau is a major region for agricultural production, and an ecological ecotone in northwest
China, which suffers serious land degradation and ecologically economic problems due to the soil erosion in the region. The
distribution and cycling of soil organic carbon were related not only with the maintaining and improving of soil quality in the
region, but also with the response and adaptation of soil ecosystems to the future global climate change, and thus should be
carefully assessed. In this study, we investigated the distribution of soil organic carbon and labile organic carbon at various
landforms, that is, plateau land, sloping land, gully bottom and terrace land. We also anlyzed the differences of carbon
management index at various landscape positions. The objectives were to establish the relationships between soil organic

carbon and the landscape positions in a gully watershed of the Loess Plateau, and to understand how the labile organic
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carbon and carbon pool management index respond to the landscape positions. The results showed that soil organic carbon
and labile organic carbon in the small watershed of the Loess Plateau have variance coefficients ranging from 32% to 70% |,
indicating medium to high variation. The highest and lowest of total and labile organic carbon were observed in plateau land
and gully bottom, respectively. Additionally, total and labile organic carbon decreased with soil depth and the most
decrease was tested in high labile organic carbon fraction. The carbon management index in this study can sensitively
indicate the response of soil organic carbon to landforms. Among the 3 labile organic carbon fractions, the middle labile
organic carbon based carbon management index present the best indication for carbon along soil profile. Our results indicate
that the effects of landform on soil organic carbon can partly explain the regional distribution of soil organic carbon in the

Loess Plateau.

Key Words: the Loess Plateau; landform; soil organic carbon; labile organic carbon; carbon management index
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Table 1 The overall distribution of total and labile organic carbon in the watershed

HIRIRR em Wi/ (g/kg) TR/ (g/ke)  I/ME/(g/kg)  HRifEZE/ (g/kg) AR5 B %

Soil depth Mean Max Min StdEv (0%
RA LR 0—20 5.84 9.61 1.73 1.90 32
Total organic carbon 20—40 4.46 7.89 1.50 1.65 37
40—60 3.75 6.93 1.26 1.44 38
60—80 3.54 7.30 1.18 1.58 45
RIE VA LR 0—20 1.14 2.20 0.41 0.40 35
Low labile organic 20—40 0.84 1.68 0.38 0.35 42
carbon 40—60 0.71 1.59 0.23 0.32 45
60—80 0.67 1.28 0.28 0.26 40
s PR ALK 0—20 0.77 1.44 0.24 0.32 41
Medium labile organic 20—40 0.51 1.01 0.22 0.25 49
carbon 40—60 0.39 0.99 0.04 0.22 57
60—80 0.33 0.76 0.08 0.18 54
e IR A LR 0—20 0.42 0.78 0.06 0.18 41
High labile organic 20—40 0.27 0.61 0.04 0.15 54
carbon 40—60 0.18 0.54 0.01 0.13 70
60—80 0.14 0.36 0.01 0.10 70
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Fig.1 Profile distribution of total and labile organic carbon (OC) concentration at different landforms ( Error bars are SE)
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Fig.2 Profile distribution of total and labile organic carbon (OC) storage at different landforms ( Error bars are SE)
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Fig.4 Changes in soil organic carbon (OC) after 15 years
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Table 2 The carbon management index ( CMI) for different labile organic carbon ( OC)

IRTE A ALK CMT s A LB CMT R PEA HLB CMT
T+ R Low labile OC CMI Medium labile OC CMI High labile OC CMI
Soil depth Yedh SL i GB BAHITL M SL W GB O BMH TL  BiHi SL  {4iH GB BAH TL
0—20 ¢m 1.19 0.63 0.96 1.04 0.41 0.88 0.96 0.43 0.86
20—40 cm 0.92 0.81 0.86 0.77 0.50 0.76 0.71 0.52 0.83
40—60 cm 1.00 1.20 0.96 0.88 0.79 0.97 0.79 0.94 0.97
60—80 cm 0.79 1.20 0.71 0.60 0.20 0.88 0.55 0.23 0.82

p

I Landforms <0.01 <0.01 <0.01
12 Soil depths <0.05 <0.01 <0.05
H1E x4 )2 Interaction <0.01 <0.01 <0.01

3.2 AL BURR S i R 1 S B 305 AT > 30 > o T >V T B 23 A A, O i 2 T B 1 1 I AR 1%
AR BE BEA AL 1 v T 0 958 i e A AL o A BT, A B D AR A AL i i M BT, ARSI
ARAFHYA RIS 45T ST LR 7 A1 R A5 5 T S A o b vy i AT L bt P A AR
3.3 R[ATE R A HILAR A4S B K0T LA SR AECRS 7 AR 20 23 A LIS M AR 2% A A ) SO R AT o 358 A LR P
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