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Abstract

In the Loess Plateau with extremely complex terrain conditions, land-use changes and terrain lo-
cation are important factors affecting soil organic carbon, but how terrains to regulate the effect of
land-use changes on soil organic carbon is still unclear. Our studies collected the papers related to
the effects of land-use changes [cropland conversing into woodland (NW), cropland conversing
into grassland (NG), cropland conversing into orchard (NO)] and terrain location (gully, tableland,
and slope) on soil organic carbon in Loess Plateau for studying the distribution of soil organic
carbon under different terrain conditions after land-use changes by using meta-analysis. The re-
sults showed that: land-use changes patterns had a significant impact on soil organic carbon,
showing a trend of NW > NG > NO. NW, NG and NO increased soil organic carbon by 46.9%, 26.5%
and 6.1% in 0~20 cm soil depth; in 20~40 cm soil depth, soil organic carbon increased by 34.4%
under NW condition, 12.3% under NG condition and 4.9% under NO condition; the effects of NW,
NG and NO on soil organic carbon in 40~100 cm soil depth were not significant. Soil depth was also
an important factor affecting soil organic carbon in response to land-use changes, and the increase
of soil organic carbon showed a trend of decreasing with the increase of soil depth, with soil or-
ganic carbon increasing by 33%, 20.4% and 19.7% in 0~20 cm, 20~40 cm and 40~60 cm soil
depths, respectively. In addition, the increase of soil organic carbon in response to land-use
changes showed a trend that the increase of soil organic carbon in gullies was greater than that in
slope land, and was greater than that in tableland. In the 0~20 cm soil depth, soil organic carbon
increased 59.2% in the gully position, 17.1% in the table land position, and 29.1% in the slope po-
sition; in the 20~40 cm soil depth, soil organic carbon increased by 37.1% and 24.0% in the gully
and slope position, respectively; in the 40~100 cm soil depth, the increase of soil organic carbon
was significant only under the gully position. Therefore, in addition to land-use changes and soil
depth, terrain location is also an important factor affecting soil organic carbon in the Loess Pla-
teau.
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Figure 1. Normal distribution of effect size for the effect of land-use changes on soil organic carbon
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Figure 2. Effects of land-use change types on soil organic carbon. NW: Means cropland converting into woodland; NG:
Means cropland converting into grassland; NO: Means cropland converting into orchard. The same as below
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Figure 3. The effect of terrain location on soil organic carbon
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Figure 6. Effects of terrain location on soil moisture content and root litter
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Figure 7. Effects of soil depth on soil moisture content and root litter
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