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Abstract: With Zhifanggou watershed under typical erosion environment as study plot, the abandoned in
different time as subjects, and slope cropland and natural Chinese arborvitae stand as CK, the substitution
method of space for time was applied to analyze organic carbon (OC), active organic carbon (AOC), non
active organic carbon (NAOC) and evolvement of carbon pool management index in the period of ecological
restoration. The result showed that the content of soil carbon indices on slope cropland were lower and in-
creased dramatically in linear pattern after the cropland were abandoned for some time. 50 years after aban-
donment, OC, AOC and NAOC would increase by 169% ,144 % and 210% respectively , compared to the
slope cropland and would be 35%,39% and 33% respectively, of the natural Chinese arborvitae stand.
The carbon pool index and carbon pool management index would sharply increased by 169% and 117 % ,co-
mapared to the slope cropland would increase by 35% and 42% respectively, compared to natural Chinese
arborvitae stand. The result indicated that conversion rate of soil carbon of cropland would increase after a-
bandonment and the soil management was improved, though still far from the standards of natural forest

before devastation. Correlation analysis showed that soil fertility was closely related to OC, AOC, NAOC,
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carbon index and carbon management index. The five indices could be regarded as the indicators reflecting

the evolvement of soil quality in the period of ecology restoration.

Key words: hilly loess plateau; abandon cropland; soil active carbon; carbon management index
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Table 1  Description of the sample plots
/a /(9 /m
CK 0 N 22 1175 Setaria italic
AF1 1 ES18° 23 1196 Artemisia capillaris
AF5 5 E 22 1315 A. capillaris
AF7 7 E 22 1315 A. capillaris
AF10 10 NW13° 23 1316 A. capillaris
AF15 15 NE38° 24 1319 A. capillaris
AF20 20 SE50° 28 1270 - A. sacrorum-Lespedeza bicolor
AF25 25 NE40° 25 1284 - A. sacrorum- Stipa bungeana
AF30 30 SW18° 30 1297 Bothriochloa ischaemum
AF40 40 SE20° 18 1 286 - A. sacrorum-S. bungeana
AF50 50 SE45 22 1246 - A. sacrorum-S. bungeana
PO - NW1° 33 1283 — Platycladus orientalis-Carex lanceolata
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1.3 30 a o
SAS 6. 12 . ,
(ANOVA) , 3 fro1) |
, SAS 6. 12 s .50 a
(CORR) o s 2.69 35%;
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Table 2 Active organic matter and carbon pool management index of soil at different periods of abandonment
/(mg+kg ') /(mg-+kg™ D /(mg « kg™ 1)
CK 2.74 1 1.52 fg 1.22 1 1.243 1. 000 1. 000 100. 000
AF1 2.56 ih 1.10 h 1. 45 hi 0.760 0.611 0.934 57.085
AF5 3.99 g 1.51 fg 2.08 ef 0.725 0.583 1. 309 76.342
AF7 2.95 h 1.39 ¢ 1.55 h 0. 898 0.722 1.075 77.620
AF10 4.36 e 1.96 e 2.39d 0.821 0. 660 1. 590 104. 926
AF15 3.48 g 1.54 fg 1.93 fg 0.796 640 1. 268 81.232
AF20 4,02 f 1.70 2.32 de 0.733 0.590 1. 466 86. 408
AF25 3.39 g 1.57 g 1.83 g 0. 856 0.688 1. 238 85. 258
AF30 5.04 d 2.69 d 2.35d 1. 141 0.918 1. 839 168. 785
AF40 6.13 ¢ 3.09 ¢ 3.04 ¢ 1.015 0. 816 2.239 182. 707
AF50 7.38 b 3.70 b 3.68 b 1. 006 0. 809 2.692 217.704
PO 20. 80 a 9.50 a 11.30 a 0. 841 0.676 7.591 513. 544
O] 1%
2.3
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Table 3 Correlation coefficient between active organic matter, carbon management index and nutritional factors(n=10)
TOC LOC NLOC A Al CPI CPMI TN AN TP AP AK
TOC 1.000 0.997** 0.998* * —0.033 —0.033 1.000* * 0.987* * 0.990* * 0.975* * 0.414 0.766* * 0.917* %
LOC 1. 000 0.989 * * 0.042 0.041 0.997* * 0.997* * 0.992* * 0.973* * 0.354 0.751* * 0.924* %
NLOC 1. 000 —0.095 —0.096 0.998* * 0.973* * 0.983* * 0.972* * 0.462 0.775* % 0.906 * *
A 1. 000 1.000* * —0.033 0.119 0.002 —0.068 —0.577* —0.306 0.043
Al 1. 000 —0.033 0.118 0.002 —0.068 —0.576* —0. 306 0.043
CPI 1. 000 0.987 * * 0.990* * 0.976* * 0.414 0.766* * 0.917* *
CPMI 1. 000 0.988* * 0.965* * 0.295 0.729* * 0.925* *
@ = ( P<C0.05), * * (P<0.01). .
2.4 . , 161. 3 ~
254.4 a,
A b o b
b ( 4) b Y b
Y Y b
, 0.878 0, s ,
o b b ’
Ay AY b b
0.084.,0. 045.0. 039 g * kg !,
0. 031 s
2: 807 b ’ b o
4 N
Table 4 Correlation analysis between active organic matter, carbon management index and years of restoration
/a
(TOC)/(mg » kg 1) y=0.084 12+2.595 0 r=0.917 8+ * 216. 5
(LOC)/(mg + kg™ 1) y =0.045 4x+1.140 9 r=0.909 8"~ 184.2
(NLOC)/(mg * kg™ 1) y=0.038 7x+1.454 1 r=0.886 0" * 254. 4
(CPD vy=0.030 7x+0.947 0 r=0.917 8* * 216.4
(CPMD y=2.806 8x+60.754 0 r=0.878 0" " 161.3
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