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Effect of Different Vegetation Restoration on Soil Carbon and
Carbon Management Index in Eroded Hilly L oess Plateau

DA Quan-hou'?, LIU Guo-bin' ,XUE Sha'®,YU Na'? ,ZHAN G Chao' LAN Xu¢e’
(1. Institute of Soil and Water Conservation, the Chinese Academy of Sciences and Ministry of Water Re
sources, Yangling, Shaanxi 712100, China; 2. Forestry Academy, Guizhou University, Guiyang 550025, Chi-
na;3. Xi'an University of Technology, Xi'an 710048, China)

Abstract :Zhifanggou small watershed on typica eroson environment is regarded as study plot to realize the effect of soil labile
organic matter and carbon management index under erosion environment. We select dope cropland as contrast and analyze sever-
al indexes such as,oil total organic C(TOC) ,lahile organic C(L OC) ,non-labile organic C(NL OC) and evolvement characters of
carbon management index. The study indicates that every group the content of il carbon has been on the drastic increase after
vegetation restoration. The increasing range of the content of TOC,LOC and NLOCis109% 238%,194% 212 % and 65 %
149 % respectively. The order of their increasng speed is NLOC > TOC >L OC. Moreover ,the carbon index and carbon man-
agement index have been improved remarkably compared with dope cropland and the increasng range of themis 15% 659 %
and 6.5% 414 % respectively. The s0il management level and s0il system have improved observably and developed towards
better direction compared with the dope cropland. Moreover ,correlation analysis shows that il fertility factors hasintimate re-
lation to TOC,LOC,NLOC ,carbon index and carbon management index. Five indexes are regarded as the index reflected the
evolvement of il quality in the period of ecology restoration. The measures of vegetation restoration have enhanced the content
of soil carbon and the management level of soil carbon while different measures have different effect on recovering. The order of
recovering effect is mixedforest > pureforest > wasteland. Therefore the model that mixed forest iscrucia and the pureforest is
subsdiary should be adopted to promote ecology restoration.
Key words:eroson environment ;vegetation restoration ; il active carbon;carbon management index
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) 8.8 , 505.3 mm
) , (1938 -
, 1958 ) (1959 - 1973 ) (1974 -
e, , 1983 ) (1983 - 1990 )
(1991 ) 30 )
30 a ,
) , , 1980
) 5% 40 % ,
, (7
, 1975
1 , (Robinia pseud-
1.1 oacacia L. ,RP) (Caragana korshinkii Kom. ,CA)
(E109°13 ( Pinus tabul aef ormis Carr. ,PT) 3 , -
46" - 09°16 03" ,N36°46 42' - 36°46 28') (P. tabulaef ormis- Amorpha f ruticosa Linn. ,PA)
- (R. pseudoacacia- A. fruticosa,RA) 2
| | , | 1010 1 400 m, | : 1 (Fallow land ,FL)
1
10) /'m
CK N 22 1175
FL N 20 1206
RP N E10° 32 1129 -
CA N45°W 24 1029 -
PT N 27 1166 -
PA N 24 1142 -
RA N56°W 27 1185
1.2 SAS6.12 (CORR)
2006 7, S 6 2
0- 20 cm ,3 , 1 mm 0.25
- ) 2.1
(TN) ipH( =2.5 1,pH '
, ). S ( ' '
2401 - , ) Olsen ' 2
, ’ (LOC) ’ , 109% 238 %, -
[9-10] : (NLOC) > - > > >
> : 194% 212 %,
, - > - > >
> > ; 65% 149%,
(cp) = (mg/ @)/ - > - > >
(mg/ g) > >
(A) = / , , , ,
(AD) = / ,
(CPMI) = x x ,
100 =CPI x Al x 100 )
1.3 ,
SAS6.12 )
(ANOVA) , 3 , )



(11]

L > > il 1
Blair 2 ,
2
/ / /
(mg- kg™ 1) (mg- kg ') (mg- kg™ 1)
CK 2.74 e 1.52d 1.22 e 1.243 1.000 1.000 100. 000
FL 6.59 bc 3.08 c 3.51b 1.079 0.868 1.150 99. 824
RP 5.94d 2.95¢ 2.9c 0.865 0.696 1.531 106. 560
CA 5.74 d 3.27 bc 2.47d 1.092 0.878 2.352 206. 600
PT 6.42c 3.05¢c 3.37 bc 1.059 0.852 2.443 208.118
PA 6.83 b 3.54b 3.29 bc 1.326 1.067 2.093 223.280
RA 9.27 a 4.74 a 4.53 a 0.841 0.676 7.591 513.544
: , 1%
2.2 [1213]
30a ) )
v - ’ 2 !
, - > > ; )
> > > > - ( 2, 1.15 7.59 - > -
> > > > :
, 6.5% 414%, - > -
, > > > >
3 (n=7)
Available Available Available
R TOC LOC NLOC A Al CPI CPMI TN TP
N P K
TOC 1.000 0.977"" 0.980" " -0.455 -0.456 1.000"" 0.894"" 0.936"" 0.969" " 0.818" 0.818" 0.735
LOC 1.000 0.913"" -0.255 -0.255 0.976"" 0.969 " " 0.924"" 0.969"" 0.801"° 0.863"° 0.820"
NLOC 1.000 -0.622 -0.623 0.980°° 0.786" 0.908" " 0.929"" 0.799 " 0.741 0.625
A 1.000 1.000"" -0.455 -0.011 -0.418 -0.330 -0.412 -0.087 0.065
Al 1.000 -0.456 -0.012 -0.419 -0.331 -0.413 -0.08 0.064
CPI 1.000 0.894"" 0.936"" 0.969 " 0.818" 0.818° 0.735
CPMI 1.000 0.859" 0.915"" 0.725 0.868" 0.874°
D (P<0.05), * * (P<0.01)
2.3 )
( 3, , ,
3
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