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Characteristics of Soil Carbon Management Index of
Different Farmland Types in Hilly Loess Plateau

XUE Sha"?, LIU Guobin"?, BU Shuhai’ and ZH ANG Changsheng'?
(1. Institute of Soil and Water Conservation, Northwest A& F U niversity, Yangling Shaanxi 712100, China;
2. Institute of Soil and Water Conservation, the Chinese Academy of Sciences and Ministry of Water Resources,

Yangling Shaanxi 712100, China; 3. College of Life Sciences, Northwest A& F University, Yangling Shaanxi 712100, China,)

Abstract: T he soil samples of different farmland types in the typical erosion environment of Zhifang-
gou small watershed were regarded as study objects, and organic carbon, labile organic carbon, now
labile organic carbon and carbon management index were evaluated. T he results showed that fraction
of soil organic carbon in the different farmland types differed significantly. Labile organic carbon was
the major part of the total organic carbon, accounting for 58. 0% — 79. 6%. Organic carbon, labile or
ganic carbon and non-labile organic carbon behaved similarly, the highest observation was in the
greenhouse vegetable land, followed by plain field, terrace, dam land and gully land, and the lowest
was the slope cropland. Soil carbon pool activity, activity index, carbon pool index and carbon man-
agement index in the different farmland types differed significantly and behaved similarly. Compared
with the slope cropland, all the indexes increased drastically, the increase extent was the highest in
greenhouse vegetable land, followed by plain field, terrace, dam land and gully land. T he results sug-
gested that compared to the slope cropland, other farmland types were managed more scientifically.
Correlation analysis showed that soil organic carbon, labile organic carbon, non-labile organic carbon,

carbon pool index, and carbon management index were significantly correlated with the fertility fae-
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tors, they could be considered as the indicators for monitoring the soil fertility of the local farmlands.

Key words: Hilly loess plateau; Farmland types; Soil active carbon pool; Carbon management index
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Table 1 Description of the sampling plots
/
Farmland types Number Soil Type Vegetation
Greenhouse land 3 Loessial soil wmis sativis Liri:).lmum Lycop ersicum, Cue-
Plain field 1 Loessial soil Zea mays ssp. mays L.
Terrace 4 Loessial soil Zea mays ssp. mays L.
Dam land 1 Loessial soil Zea mays ssp. mays L.
Gully land 1 Loessial soil Zea mays ssp. mays L.
Slope cropland 2 Loessial soil Setaria italic (L.)
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Table 2 Labile organic matter and carbon management index of different farmland type soils

Plot ( n?fg)/C k/g) ( nl{ggck/g) (]\Sé)g) A Al CPI cpmI
Greenhouse land ~ 12.0£2.65 9.55%2.11  2.46F0.54 3.882%£0.055 2.809F0.040 4.584F1.009 1287.7%£284.7
Plain field 5.05+0.09 3.50%0.26 1.55+0.23 2.258%0.509 1.634%0.366 1.927%0.194 314.9%33. 64
T errace 4.41%1.47 2.99%1.27  1.4240.27  2.106+0.695 1.524+0.499 1.683+0.562 256.5+156.6
Dam land 3.40%£0.42 2.25%0.14 1.15%£0.34 1.957%0.154 1.416%0.139 1.298%0.221 183.7%18.82

Gully land 3.59%0.17 2.37%0.41 1.22%0.38  1.943%0.163 1.406%0.117 1.370%£0.260 192.6%17.28
Slope cropland  2.624+0.17 1.52+0.18  1.10+0.01  1.3824+0.175 1.000%+0. 126 1.000+0.064 100.0+18.98

: SOC. ; LOC. ;NLOC. ;AL ;AL ; CPL ; CPML 3
Note: SOC. Soil organic carbon; LOC. Labile organic carbon; NLOC. Norlabile organic carbon; A. Activity of carbon pool; AI. Activity

index of carbon pooel; CPL. Carbonpool index; CPMI. Carbon pool management index. The sam.e as table 3.
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Table 3 Correlation coefficient amang labile arganic matter and carban management index and characteristics of sdils
Ltem soc LOC NLOC A Al CPI CPM I TN TN TP AP AK
soc 1.000  0.999* * 0.981* * 0.924** 0.98 * 0.917* 0.99%** 0.997** 0.989** 0.955** 0.969** 0.895* *
LOC 1000 0973 * 0.935°* 0.98 % 0.925* 0.98** 0.998"* 0.989** 0.948** 0.969"* 0.901" *

NLOC LO00 0846 * 0.975* 0.846°* 0.962** 0.972** 0.970** 0.970** 0.948** 0.836* *
A 1.000  0.923** 0.991"* 0.934"* 0.924** 0.916"* 0.785"* 0.853"* 0.928**
Al 1.000  0.907¢* 0.99%6** 0.99** 0.985** 0.953** 0.969** 0.892* *
CPl 1000 0.921°* 0.914°* 0.915°" 0.779°* 0.842°* 0.92°"

CPMI 1.000  0.995** 0.982** 0.943** 0.976** 0.911**

( P< 0.09,% * (P<0.0);TN.  ;AN. ;TP. ;AP JAK.

Note: Correlation coefficient labeled by * and * * indicate significant difference at P< 0.05 and P< 0. 01 respectively. TN. Total N;
AN. Available N; TP. Total P; AP. Available P; AK. Available K.
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