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Effect of water erosion and soil conservation measures on soil organic

carbon content in rocky mountainous areas of northern China

LIU Heling"?, RAO Liangyi'?, TU Ersun'?, TANG Lingpei'?

(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. Beijing Engineering
Research Center of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: Soil erosion is the main factor contributing to soil organic carbon (SOC) degradation. To explore the
effect of water erosion on SOC and to seek effective soil and water conservation measures to protect SOC, four
typical sample plots around Beijing were studied and manual simulation rainfall experiments were carried out.
The results showed that (1) The order of soil organic carbon content in different plots was: soil accumulation
zone, slight splash zone, rill erosion zone and strong erosion zone, water erosion had a great influence on the
content of organic carbon in surface soil, and soil organic carbon loss in deep soil caused by severe erosion.
(2) The average soil organic carbon content decreased with the increase of rainfall duration (soil erosion
amount ), and these decreases gradually diminished with the increase of rainfall duration (soil erosion amount).
(3) For the accumulative regularity of soil organic carbon with different fish scale pit configurations, dry
branches and fallen leaves coverage (32.7 g-kg™) shows the highest content, followed by trees and low vegeta-
tion coverage (27.9 g-kg™), trees only (23.5 g-kg™), no measures (21.9 g-kg™) and shrubs (21.5 g-kg™). A-
mong them, the surface coverage of dry branches, fallen leaves and low vegetation can effectively increase soil
organic carbon. (4) The effects of different vegetation measures on soil organic carbon restoration from large to
small were plantation, nursery, orchard and farmland, thus, suitable soil and water conservation measures
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should be taken to restore soil organic carbon. [ Ch, 5 fig. 2 tab. 33 ref.]
Key words: soil and water conservation; water erosion; soil organic carbon (SOC); soil and water conservation

measures; rocky mountainous areas of northern China
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Table 1 Soil texture of sample plot

2 /om AT L S LT 43 L%
b kL ki FhobL
0~10 62.73 27.34 9.93
10~20 48.30 40.72 10.98
20~30 34.53 50.75 14.72
30~50 28.30 55.97 15.73
R2 HHEEEAELERE
Table 2 Soil physical and chemical properties of sample plots
TR/ (grem™) + 3 RALBREE /% IR G K A% IS 5 K %
1.09~1.41 40.11~48.23 3.85~6.73 3.83~7.93
pH + e A/ (mg-kg™) + B 50w/ (mg - kg ™) + B (mg kg ™)
6.5~7.1 92.43~140.56 1.12~8.06 92.67~157.31
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e 1 AR X IR Si8 g 2 d gy, BEREEAT | DR RERT, DIBSIRLRE RO 4/, AR D
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Figure 1 Soil organic carbon content in different slope positions of Platycladus orientalis and Pinus tabulaeformis mingled forests
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Figure 2 Soil organic carbon content in different slope positions of Quercus aliena and Pinus tabulaeformis mingled forests
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Figure 3 Effects of different rainfall duration on soil organic carbon content
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Figure 4  Effects of different scale fish pits on soil organic carbon content
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Figure 5 Effects of different soil and water conservation measures on soil organic carbon content

AR LR35 SO em L3V A HILAR [ 70 B R B /MU g 2 200 v 81 5 4t 4 T L YA
M SRR F A REE AR AR, I AIAE, PR R S M RS IR, v T R
s, AR BN, ABPRE o 3X 3 AR b GR35 15 it A AL AR S RO S e T AR i, R e o
MU WEAR , AR T AR, SRPE AT, AR A SR A LR R RO A, YA TE R 1 A B S
O3 RO f 1K
3 ik

AL - (AT S PRI i AN () 358 7 [ 382 2% 3 WL e ot 20 M 22 5 e oy W 25 (P<<0.05), X — 45 5 £
TSR — B i X — BEGR A JEL R S AR oy 2 RIS Ok, BRI R 2 A Bk
PR MR -M BRI SSPK SO em -3 1 A HLAR B e 70 BN KB/ MK IO BR - F-3t . 35 T A
H, S5RGBT AN SRR IR Y B, B A LR ST 0 HCT K g R R R A G
M A MLBR R AL A 5, FH RT3 TE T A [ A i 1 A 2 25 PR 38 o ey - S0 MLt e i e Ay
PUBRAE 1 SB45 2 8 0 A o 4 Jim I S T A Bk 39 1 AN [ e T 8 068 S LR 2= ) A O 52D

FEN TR MR IG o, R DT B A 15 1 30 min B, 384G LA T o BOCRP SR AIG, i B 25 [ T
Prmk s, LA LR BRI B g, IF HAOINE I, X5 AR R Y AR A R A AR A



652 TR AN N N = 1 2019 4 8 1 20 H

Ko X—LERE TAH R REE BT — 3, 20~30 em 2 4 A LA I 5 o0 AR 3 B A7 S 1 AR
Wi, AR T IS/NT 30 min i, H B R A b AT HURR 2 0 rP AT A LR G o i R B %R
T G322 S OR BRSO SR A BB R MO b T 5 T S R R N (R AR SR, %)
K2, ARG LRI, IR A AR oL, A HLBRBEK LR kAo AT, BT
HHE 50 em A HLER i 53 BAGRE WA B 3 (P<<0.05) , X — &R S REARAG S5O 5 — B, R
PURAOEFE BEE T ROR M, Xh 387 28 1T R sl R B A 1T, BT O T8 2= S A LR 1) 4 e A T
BT 5 Kk 32 B 5 K 2 8 o i b A BLAR 4 B A A R b S AR el S AR B A HLAR 403
SFBATEL WA YRS BT T A2 LR W BRI AR AN, K e R R R )2
AT LR 100 52 R AL A B

T ARG R it 0 T 2 2= A WL BB B o TR A ER . JCHE it f 8 5T A HLER K(E 19 2.01, 2.20
1250 ff, AHLBRMR R, X — S50 SR S R A P IR A R — B TR TE 2 R A
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