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Abstract: [Objective] Soil labile organic matter and carbon management index are important parameter representing carbon
cycle in soil ecosystem. Study on dynamics of them in the artificial Robinia in loess hilly area so as to understand the change and
effect evaluation during process of ecological restoration is of great importance. [Method] The research regarded Zhifanggou small
watershed in typical erosion environment as a study plot, the selected artificial Robinia grown in different times were used as objects
of study, the interchangeablely space-time method was adopted and the sloping cropland and the plot where the Platycladus
orientailis are grown were used as contrasts. Several indexes were analyzed such as TOC, LOC, NLOC and evolution characters of
carbon management index in the period of ecological restoration. [Result] The study indicates that the content of soil carbon is on
the low side because human behavior has a negative effect on sloping cropland. However, the content of every group soil carbon
increased drastically by planting Robinia. With the increasing of the time of conservation, the relationship is very remarkable. After
50 years of restoration, the content of TOC, LOC, NLOC and Al in the study plot increased by 271%, 174%, 467%, and 271%,
respectively, compared with sloping cropland. The increasing speed of NLOC was faster than LOC. It is assumed that the increased
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carbon by restoration is stored in an inactive form to produce active matter which is necessary for biont. And the soil carbon must
keep active to fulfill the balance of carbon dynamic transformation. At initial stages, soil carbon management index increased
remarkably. Later it increased but is then declined eventually. The rate of the content of TOC, LOC and NLOC in the study plot
grown with Robinia was 49%, 34% and 61% of the control respectively. [Conclusion] The results suggested that it is impossible to

increase the content of every group soil carbon by planting Robinia in the loess hilly area, but much longer time, compared with

degradation of soil fertility after deforestation, is required to reach to the climax before vegetation destruction.

Key words: hilly loess plateau; artificial Robinia; soil active carbon; carbon management index
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Table 1

Description of the sampling plots

e WEAERR M3 P R R AR MR ELAERY

Sites  Age (a) Relief Slope aspect Slope degree(°) Altitude (m)  Soil type Undergrowth vegetation

CK 0 Y HS N 22 1175 WL LS AT Setaria italic L.

RP5 5 BHHS  NW35° 21 1198 WA LS WBRE  Achillea capillaris

RPI0 10 BHHS W 21 1171 Wat LS KTUHL Stipa bungeana

RP15 15 PHHS N 30 1150 wapt LS RE-KTUH Melica scabrosa- Stipa bungeana

RP20 20 HHHS  NWw4s° 24 1029 wap L LS BAFE-KTUN Artemisia sacrorum- Stipa bungeana
RP25 25 BHHS  NWw4s° 28 1249 Wt LS BRIE-KTUE Artemisia sacrorum- Stipa bungeana
RP30 30 W HS  NE10° 32 1129 Wt LS WK F-KTU 5 Lespedeza dahurica - Stipa bungeana
RP40 40 W HS N 25 1172 Wt LS BRIE-KTUE Artemisia sacrorum- Stipa bungeana
RP50 50 W GS E 23 1183 Wt LS BRIE-KTUE Artemisia sacrorum- Stipa bungeana
PO - Y HS  N1I°W 33 1283 wapt LS $EME Carex lanceolat

HS. GS 7RG FIvA Y . LS #Rt4n T HS and GS means hillside and gully slope, respectively. LS means loessial soil
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Table 2 Labile organic matter and carbon management index of soil in different revegetation periods

FEH BB A PR ARETEA BLRR B P TP AR AL AR AL TR PR 3L
Sites TOC (g-kg™) LOC (gkg™) NLOC (g'kg™) A Al CPI CPM 1
CK 274 ¢ 1.52d 122¢ 1.243 1.000 1.000 100.000
RP5 281g 131d 1.51 fg 0.867 0.697 1.027 71.593
RP10 3.69 f 1.81d 1.88f 0.963 0.775 1.346 104.257
RP15 6.44 ¢ 2.87 be 3.58¢ 0.801 0.644 2351 151.412
RP20 6.52 ¢ 3.03 be 3.48 dc 0.870 0.700 2378 166.410
RP25 5.93d 3.06 be 287¢ 1.064 0.856 2.165 185.346
RP30 5.94d 2.95 be 299¢ 0.986 0.793 2.169 171.967
RP40 557¢ 2.65¢ 292¢ 0.908 0.730 2.032 148.394
RP50 10.18 b 3.25b 6.93b 0.468 0.377 3.714 139.868
PO 20.80 a 9.50a 1130 a 0.841 0.676 7.591 513.544

A —0Ehs e AN 7RE, B RlA

B 1% 1) 0 % 2= 57

Values in the same columns that do not contain the same letters are significantly different at the 1% level
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Table 3 Correlation coefficient among labile organic matter and carbon management index and characteristics of soils (n=10)

AR WEMEE S AEEMSE BRE O BRAEE IR WS A s A Uk Loyl
TOC GRS ESLiIR T3 W RS R UL TN  AvailableN TP  Available P Available K
LOC NLOC A Al CPI CPMI
HHL TOC 1.000  0.979%*  0.988** -0416 -0.407 1.000%*  0.946** 0.996** 0.931**  0.618 0.514 0.893%*
WEEE LB LOC 1.000 0.935%*% 0244  -0.235 0.979%%  0.992%*% (0.974** 0.883*%*  0.603 0.427 0.831%*
JsE ALK 1.000 -0.536  -0.526 0.988**  0.885%* 0.984** 0.940**  0.612 0.566 0.914%*
NLOC
REETERE A 1.000  1.000%* -0.416  -0.127 -0.416  -0.539 -0.209 -0.663* -0.626
Tl RV BE A AT 1.000  -0.406 -0.118 -0.407  -0.529 -0.209 -0.659* -0.618
TR ZE R 4L CPT 1.000 0.947*%  0.996%* (.93** 0.618 0.514 0.893 %+
T PR 3 CPMIT 1.000  0.943%% 0.838** 0592 0.359 0.772%*
*RRNZEFIEBF KT (P<0.05), **FRERIEHREFKT (P<0.0D). T[H

Correlation coefficient labeled by * and **indicate significant difference at P=0.05 and P=0.01, respectively. The same as below
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Table 4 Correlation analysis between labile organic matter, carbon management index and years of restoration

TR R =15 2 P B4 PR
Soil properties Regression equation Correlation coefficient Years
BB TOC (gkg™) y=0.1194x +2.948 r=0.8512%* 149.5
WEPEE HLIE LOC (gkg™) y=0.0351x + 1.7334 r=0.7774* 221.3
A3 A HLAR NLOC (gkg™) y=0.0843x + 1.2166 r=0.8209%* 119.6
T e 454 CPI ¥ =0.0436x + 1.0765 r=0.8511%% 149.4
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