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Impacts of Slope Cropland Rebuilding on Soil Labile Organic Matter and
Carbon Management Index in the Eroded Hilly Loess Plateau

DAI Quarhou"?, LIU Guo-bin’, XUE Sha™’, YU Na', LAN Xue'
(1. Forestry College of Guizhou University, Guiyang, Guizhou 550025, China; 2. Institute of Soil and
Water Conservation, ChineseA cademy of Sciences and Ministry of Water Resources,
Yangling, Shaanxi 712100, China; 3. X0 an University of Technology, Xi an, Shaanxi 710048, China)

Abstract: Zhifanggou watershed of typical erosion environment was regarded as astudy area and the soil sanm-
ples of planting orchard and building terrace were viewed as the objects. The interchangeable space-time
method was adopted and a slope cropland was selected as a contrast. Several indexes were analyzed such as
TOC, LOC, NLOC, and the evolution characteristics of carbon management index in the period of ecological
restoration. The study indicates that the content of soil carbon for each group of soil samples was increased
drastically with the increase in the time of conservation by building terrace. The carbon index and the carbon
management index were increased steadily. T he increasing range of the carbon index tended to balance and the
carbon management index was declined gradually. Apparently, the content of soil carbon for each group of
soil samples is increased by planting orchard. Soil management has been improved and soil quality has devel-
oped in a sound way. M oreover, correlation analysis shows that soil fertility factors have intimate relations to
TOC, LOC, NLOC, carbon index, and carbon management index. T he five indexes may be regarded as the
indexes reflecting the evolvement of soil quality in the period of ecological restoration.

Keywords: hilly loess plateau; rebuilding of slop cropland; soil labile carbon; carbon management index
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, 1 010~ 1400 m,
, 8.8 C, 505. 3 mm
[1] , , ,
(231 (1938—1958 )
, el (1959 —1973 ) (1974 —1983 )
(1983—1990 )
(1991 ) 30 a ,
, 1980 5% 40%
, [6]
g >y ) , la
1 *1*4573/2 (Tel), 8a(Te8),20a(Te20),30a(Te30) 2a
1.1 (0r2),5 a(0r5),7 a(0r7), 10 a(0rl0), 15 a
(10°13  (0rl5),20 a(0r20), 30 a(0120) ,
46' —10916 03'E, 36°46 42" —36°46 28'N) ( Sloping Cropland, SL) ( 1)
/() /m
SL 0 N 1175
Tel 1 — — 1 161
T e8 8 — — 1 149
T 0 20 — — 1 153
T e30 30 — — 1 148
SL 0 N 1175
0r2 2 S20E 1121
015 5 S25E 1 128
Or7 7 S20E 1 142
Orl0 10 S 1 168
Orl5 15 — 1142
0120 20 — 1 150
0130 30 — 1 143
1.2
2005 7 6 \ (o)
0—20 mm ,3 , (CPI) = (mgl g)/
mm 0.25 mm (mg/ g)
v ;s pH (4) = /
pH ; (AD = /
; Olsen —
; ; (CPMI) = X
[8—9]

x 100= CPIx AIx 100
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1.3 ,30 a , 196% ;
SAS 6. 12 10 a
(ANOVA) , 3 ,30 a 2 ,
, SAS 6. 12
(CORR) 45.50% ~ 58.07%, 11.05
2 RSN i - "
2.1 R , ,30 a
48%
, ,30 a 146 %,
( 2 la R , ,8a
, 30 a 146% , , ,30 a
8a , 265%
2
/s / / /
(mg*kg'') (mge kg ) (mg* kg ') (A) (AI) (CPI) (CPMI)
SL 0 2. 50D 1.21D 1.29C 0.94 1.00 1. 00 100. 00
Tel 1 3. 11C 1. 80C 1.30C 1.38 1.47 1. 24 182.85
Te8 8 3.28C 1. 49CD 1.79B 0.83 0.89 1. 31 116.22
Te20 20 5.08B 2.56B 2. 52A 1.02 1.08 2.03 219.67
Te30 30 6. 16A 3.59A 2. 58A 1.39 1.48 2. 46 364.94
, 1%
2.2 ,20~ 30 a ,30 a
1.92 3 )
3 ) )
10 a , , , 15~ 10 a
30 a ,30 a 97% s ,30 a
2a ,2~ 10 a ,
, ,15~30a ,30 , 15 a ,15a
a 104% 10 a 2.91 ,30 a
) , ,15a 110%
3
/a / / /
(mg* kg')  (mg* kg ') (mg* kg ')
SL 0 2.50de 1.21c 1.29¢ 0.94 1.00 1. 00 100. 00
Or2 2 3. 13¢ 1. 61b 1.52¢ 1.06 1.13 1. 25 140.91
Or5 5 2.32e 1. 59b 0. 74d 2.16 2.29 0. 93 213.22
Or7 7 3. 15d 1. 64b 1.52¢ 1.08 1.15 1. 26 144.57
Orl0 10 2. N2c¢ 1. 89b 0. 84d 2.26 2.41 1. 09 262.02
Orl5 15 4. 75b 2.81a 1. 94b 1.44 1.54 1. 90 291.79
0120 20 5.07a 2.6la 2.46a 1.06 1.13 2.03 229.41
0r30 30 4. 96ab 2.48a 2.48a 1.00 1.06 1. 98 210.47

1%
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2.3
s 5
4),
2
4
R
TOC 1000 0.941"" 0.934"" -0.311 -0.311 1.000°" 0.676 0.979" " 0.834"" 0.700 0.810"" 0.796" "
LOC 1. 000 0.758" " 0.008  0.009 0.941"" 0.883 ° 0.913"" 0.792" " 0.578" 0. 680" 0.829" "
NLOC 1. 000 -0.605" - 0.606° 0.934"" 0.372 0.923""  0.774""  0.736"" 0.841"" 0.661"
A 1.000 1.000"" - 0.309 0.468 -0.318 -0.172 -0.440 - 0.392 0.028
Al 1. 000 - 0.309 0.469 -0.318 -0.174 -0.439 -0.391 0.029
CPI 1. 000 0.677 0.979" " 0.834"" 0.699" 0.810"" 0.797" "
CPMI 1. 000 0.650°  0.598 0.314 0. 402 0.731""
o (p< 0.05); * * (p< 0.01)
2.4
, 0.098 7,0. 047 8,
: 5 0.0508 0.039 4 g/ ke
2 2
, 0. 860,
0.117,0.070,0.047  0.047 g/ kg,
5
/(mg* kg ") y=01169x + 2646 0 r=0.987""
/(mg* kg™ 1) y=0.070 1x+ 1. 304 6 r= 0.946"
/(mge* kg™ 1) y=0.047 1x + 1.3392 r=0.967""
y= 0.046 8x+ 1. 056 6 r=0.987""
/(mg* kg™ 1) y=0.098 7x + 2 476 6 r=0.861""
/(mge* kg™ 1) y=0.047 8x + 1.448 3 r=0.833""
/(mge* kg™ ') y=0.050 8x + 1.032 7 r= 0.774"
y=0.039 4x + 0.991 6 r=0.861""
y=— 0. 474 4x°+ 17. 48x+ 105.6 r=0.860""

3 4w

po

( p< 0.05); * *

(p< 0.01)
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