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Abstract;: The Zhifanggou small watershed one of typical serious erosion area in eroded hilly Loess Plateau.
In recent several decades, the closing hillsides and management to facilitate forestation had been implemen-
ted in this region. The study was conducted to evaluate the soil total organic carbon{TOC), labile organic
carbon(LOC), non-labile organic carbon(NLOC) and carbon management index after closing hillsides.
The study soil plots with different closing years were selected in Zhifanggou small watershed. The Sopho-
ra vicii folia community and mixed shrubbery community grew in the study plots, the grassland plot and
Quercus liaotungensis plot were used as controls, The results showed that the content of soil carbon and
management index increased significantly with closing years. After 25 closing years, the contents of TOC,
LOC and NLOC on southern slop of the mountain increased by 110%, 336% and 120% compared to the
grass land without closing measure. Compared with Platycladus orientalis plot, the content of TOC, LOC
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and NLOC on the study plots was only 39%, 57% and 24 % respectively, which was much higher than S.
viciifolia plot. The contents of soil carbon on the northern slop of the mountain grew with the similar
growth trend to the souther slop of the mountain, Between 5 closing years and 15 closing years, the con-
tents of soil carbon grew faster, after then the growth rate became slower. The contents of TOC, LOC
and NLOC had been inctrased by 200%, 326% and 105% compared with the grassland plot without closing
measure, while the increasing degree was lowes then natural mixed shrubbery community and Q. liaotun-
gensis plots. The contents of soil carbon on the sorthern slop were higher than those on the souther slop
with the same closing years. The carbon index and carbon management index in all study plants increased
gradually with closing years. The soil management index in southern slop plot with 25 closing years in-
creased 5. 87 times than grassland plot without closing measure, which was 2, 73 times than S. wvicii folia
plot, the soil management index in northern slop plot with 25 closing yeasts increased 6. 25 times than
grassland plot with without closing measure. Correlation analysis showed that soil fertility factors factors
have significant postive correlation with TOC, LOC, NLOC, carbon index and carbon management index.

The five indices can be regarded as those reflecting the evolvement of soil quality in the period of ecology

restoration,
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Table 1 Description of the sampling plots
e FR ogsemsa owms omms owR/m pmsm WARKTEARE
[::F"3 CK1 0 FoF 26 1146 - ES %% -5 B Artemisia giraldii-Stipa bungeana
SD5 5 Wk 35 1142 HA L BFW-H ¥ Sophora davidii
SD15 15 Yok 34 1146 -t e B F W-3% & Bothriochloa ischaemum-A. giraldii
SD25 25 wWik 23 1150 R BT W-%E % B. ischaemum-A. giraldii
sSD - W 35 1207 wat BT -k T# B. ischaemum-Artemisia sacrorum
PO - ik 33 1283 A+ BFW-H4E B. is Carex 1
B sk CK2 0 Mk 25 1115 HRTEAHE STE-KER A sacrorumS, bungeana
MS5 5 Wik 31 1132 At PP H-BH B Rose Xantina-C. lanceolat
MS10 10 Wik 30 1127 EAL-H#E BRYH-FEHE Spiracaspp-C. lanceolat.
MS15 15 b 33 1118 et BT KRR Ostryopsis davidian-Spiraea spp
MS20 20 W 35 1122 BB L-AEE HRH-BEH Rose Xantina-C. lanceolat
MS25 25 bop 32 1112 ERL-AEL REK-Y$E Spiraea spp-C. lanceolat.
MS - Wi 28 1210 KALEAE KTHF-FHRY Syringa oblar-Spiraea spp
QL — W 22 1306 Fe¥ 873 | X EB-HHE Acer ginnala-C, lanceolat

TR EREOTE I R, 3P RUSOH
WIBASHLH.

BRERB(CPI) = BRLKS R’ (ng/0)/B
FLRLHKEE (mg/g)

BEEEA) = BHERIR/EEERSE

BEFERRAL) = FEREEE/2%5 L
R PETE :

BREFHIER(CPMI) = BERBXKER
B % X100= CP IXA IX100
1.3 WEKHSH

EFBEWRM SAS 6. 12 K P BARART
Z5H (ANOVAY L BERN 3N EENF
H{E, ABXST BT R A SAS 6. 12 B A Kt
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Table 2 Labile organic matter and carbon management index of soil of different revegetation periods
i P L) AL FHALR EERAH  REEE BIETERE BE R 3¢
/(mekg™) /(me+kg™") B/(m-kg—1) (A) HEAL) (CPD #H¥ (CPM 1)

[:¢F- 3 CK1 3. 88e 1. 62e 2. 26¢ 0.72 1.00 1.00 100. 00
SD5 3. 34f 1.52¢ 1.82d 0.83 1.16 0. 86 100. 00
SD15 5. 94c¢ 3.29¢ 2.66b 1.24 1.73 1.53 264,78
SD25 8. 14b 5.43b 2.71b 2.00 2.80 2.10 587. 61
SD 4.83d 2.67d 2.16¢c 1.24 1.73 1.24 215. 08
PO 20. 80a 9. 50a 11. 30a 0. 84 1.18 5.36 629,74
B CK2 5.42H 2.34F 3.08F 0.76 1. 60 1.00 100, 00
MS5 9. 25G 4. 30E 4.95E 0.87 1.15 1.71 195,57
MS10 11. 30F 5.38D 5.91CD 0.91 1.20 2.08 250.75
MS15 15.47D 9. 05C 6.43C 1. 41 1.62 2. 86 463.53
MS20 14.41E 8.95C 5. 46DE 1.64 2.16 2. 66 §75. 04
MS25 16. 28C 9.96B 6.32C 1.58 2.08 3.00 625.07
MS 24.99B 9. 66B 15.33B 0. 63 0.83 4.61 383,78
QL 33.75A 11, 46A 22,29A 0.51 0.68 6. 23 422.92
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KABRTRIBEEN 2. 73 45, HNAFKE 93%; B
BEE RN, 25 a R B 6. 25 %5, B i
KRNI RBRHK 63 %0 48% , R BB K 5
BT A EERR, AEEEAE L ERXK
NERFESKESBIHEREKX,

£3 IHMERANREETRENSRFBTRRXEDH(n=10)

Table 3 Correlation coefficient among labile organic matter and carbon management index and characteristics of soils(n=10)

T
BEHH 3

EH  FRR
A% o anm FE
LOC NLOC Al

TOC

BE  GER
wy mEw 2R
CPl1 CPM1

BEX 2B HER AW
N TP P K

AR,
TOC
B .

LOC 1.000 0.783 0.092

HEHAEHN
FEET OB 1. 000

&ﬁAﬁE 1.000 0.988**

ﬁ’ﬁiiﬁ‘fﬁﬁ 1. 000

WEHK
CPI

HEEELY
CPMI

1.000 0.912*" 0.969** —0.264 —0,303 0.969*° 0.575= 0.975"° 0.974°*

0.029 0.888"" 0.818"" 0.895"* 0.897""

—0.456 —0.477 0.937"*

—0.243 0.557*

—0.263 0.531

0.821**° 0.886"*" 0.818**
0.765"° 0.705**° 0.828**
0.381 0.942** 0.938** 0.786"" 0.920"" 0.744"°
—0.246 —0.208 —0.142 —0.362 0.087

—0.272 —0.240 =—0.149 —0.391 0.030

1.000 0.638" 0.959°* 0.923*° 0.820"° 0.836"° 0.744"°

1,000  0.595* 0.575* 0.544" 0.325 0.596"

W RREFEBEFKFE(P<0.05), » » RpZFEREFKFP<0.0D
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