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Fig. 1  Distribution of sampling points in the Loess Plateau
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Fig. 2 Vertical distribution of soil organic carbon in four types

of grasslands
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Fig. 3 Proportion of soil organic carbon distributions in different soil layers of four types of grasslands
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Table 1  Statistical analysis of distribution of soil organic carbon with depth in the four types of grasslands

R R TR + A L soc? R/ME KA T e 2 5 5 R
Grassland type Soil depth( cm) (gkg™) Min(g kg™') Max(gkg ') SD CV(% )
7% b B JE 0~20 6.55 +£0.59a 4.13 9.62 1.88 28. 67
Forest steppe 20 ~40 4.17 £0.48b 2.34 6.07 1.51 36. 34
40 ~ 60 3.67 £0.51b 1. 86 6.03 1. 60 43.73
60 ~ 80 3.20 £0.39b 1.71 5.32 1.22 38.24
80 ~ 100 3.03 £0.29b 1.61 4. 19 0.90 29. 88
i TR 0~20 7.55 £0.75a 3.04 13.02 3.25 43.03
Typical grassland 20 ~ 40 4.24 £0.48b 1.94 8. 64 2.10 49. 68
40 ~ 60 3.44 £0.38b 1.59 6. 89 1. 66 48.29
60 ~ 80 3.07 £0.32b 1.70 6. 65 1.39 45.27
80 ~ 100 2.88 +0.23b 1.63 5.14 1.02 35.48
9 B ) B 0~20 32.96 +1.44a 31.52 34.40 2.04 6.18
Alpine meadow 20 ~40 18.26 +1.69b 16.57 19. 94 2.38 13.05
40 ~ 60 8.29 £0.81¢ 7.48 9.10 1.15 13.82
60 ~ 80 6.74 0. 63cd 6.11 7.37 0. 89 13.22
80 ~ 100 3.99 £0.27d 3.72 4.26 0.38 9.57
TG B 0~20 1.79 £0.27a 1. 13 2.42 0.53 29.83
Desert steppe 20 ~40 1.62 £0.31a 0.95 2.46 0.63 38.77
40 ~ 60 1.47 £0.25a 0.91 2.10 0.50 33.77
60 ~ 80 1.30 £0.21a 0. 82 1.82 0.42 32.11
80 ~ 100 1.16 £0. 17a 0.72 1.54 0.35 30. 11

T 1) SR EON 40 (FRAREE 10 AR | S8 2550 20 AR S BRI 6 D FEHL (R e R A 4 AR ) 52) P = bRifEiR W — KRBT
FHRARFER2ZEF T E (p<0.01)Note: 1) A total of 40 plots (including 10 plots of forest steppe, 20 plots of typical grassland, 6 plots of desert

steppe and 4 plots of alpine meadow ). 2) Average + SE, different letters mean significant difference in the same type(p <0.01)
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Table 2 Relationship between soil organic carbon and

elevation in different soil layers

+= a1 5 75 72 MXRE
Soil depth (em) Regression equation Correlation coefficient
0~20 y=0.006 3x -0.142 7 0.665 8
20 ~40 y =0.004 1x -0.557 9 0.774 4
40 ~60 y=0.002 1x +0.980 4 0.711 9
60 ~ 80 y=0.001 6x +1. 147 4 0.671 4
80 ~ 100 y =0.000 8x +1.894 4 0.475 0
25001
— 20~40 cm
;o‘o 2000 y=0.398 5x-0.4119 .
o0 r=0.640 0
_§ § p<0.01 .
e L
5 15.00
o
%0 10.00
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2]
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Fig. 4 Relationship between soil organic carbon and soil water content
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Fig. 5 Relationship between soil organic carbon and annual precipitation and annual mean temperature
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WHIERZ MY A EY 2, AL R E R MY
AWK Z AR FR)Z, B )2 RE R 3,
LR 28 23 A D2 A AL SR TR /D kT 22 B ek Ay
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DISTRIBUTION OF SOIL ORGANIC CARBON IN GRASSLAND ON LOESS
PLATEAU AND ITS INFLUENCING FACTORS
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Distribution of soil organic carbon (SOC) and its affecting factors in four different types of natural grass-

lands ( forest steppe, typical grassland, alpine meadow steppe and desert steppe) in the Loess Plateau were ana-

lyzed. Results show that content of soil organic carbon decreases with soil depth, and is significantly higher in 0 ~20 c¢m

than in 20 ~40 c¢m, 40 ~60 c¢m, 60 ~80 cm and 80 ~ 100 c¢m. In the 0 ~40 cm soil layer, the distribution of organic car-
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bon content in the four types of grasslands tends to be in the order of Alpine meadow steppe > typical grassland > forest
steppe > desert steppe; while in the 40 ~ 100 c¢m soil layer, in the order of Alpine meadow steppe > forest steppe > typical
grassland > desert steppe. In the Alpine meadow steppe, forest steppe and typical steppe of the Loess Plateau, soil organic
carbon is concentrated in the surface layer (0 ~40 cm), accounting for 71% , 50% and 46% of the total in the profile
(0 ~100 c¢cm) , while the distribution is more uniform in the desert steppe; Soil organic carbon content is positively related
(p<0.01) to altitude; in the 0 ~ 40 cm soil layer, to soil water content (p < 0.01); and to total nitrogen (r =
0. 984 3) ;but negatively related to annual mean temperature (p <0.01). Moreover, it has no obvious relationship with
annual precipitation in the 100 c¢m soil layer in all the four types of grasslands.

Key words Loess Plateau; Grassland; Soil; Organic carbon; Distribution; Influencing factors



