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"Lou soil", a fertile anthropogenic soil with thousands of years of cultivating history
Zhou, J. ;  Liang, B. ;  Yan, J. ;  Zhao, W.

Chinese farmers have a very long history of using manures in their fields. Owing to the long-term addition of manures, an anthropogenic layer was formed on the
top of original soil profile (drab soil) in Guanzhong Plains on the south edge of the Loess Plateau, North China. This soil is named the Manural Loessial soil (or
Lou soil, "Lou" means the different stories of a building in Chinese). The depth of anthropogenic layer is in range of about 30 to 100 cm depth, which has a close
relationship with the soil productivity. This fertile agricultural soil has sustained the agriculture in the region for millenniums. We had determined the organic
carbon (SOC) in 7 soil profiles, and found that the depths of anthropogenic layer of were in range of 40 to 71 cm (averaging 59 cm). And the anthropogenic layer
became shallower as the profile was far from the village due to less manure application. The organic C stocks in this layer accounted for 69% of organic C
stocks in 0-100 cm soil profiles. Organic C stocks in Lou soil was higher than that in the newly cultivated soil developed from loess parent materials. Our 30-day
incubation experiment found that addition of synthetic N fertilizer significantly increased the decomposition of SOC in the soils. However, The decomposition rate
of SOC in the soil added with manure and inorganic fertilizers for 18-yr (MNPK soil) was significantly lower than in the soils added without fertilizer or inorganic
fertilizers (NF soil, and NPK soils). The half-life of the organic C in MNPK soils was also slower than the NF soil, and NPK soil. It indicates that long-term
combined application of manure and inorganic fertilizers improves the stabilization of soil organic C. Long-term cultivation has not only increased organic C
stocks, but also stabilization of organic C in soil profile. It provides us a unique sample to study the mechanism of accumulation and stabilization of organic C in
soil to balance agricultural production and C sequestration in a warming earth. Our micro-plot experiment with 15N-labeled fertilizer in the long-term fertilizer trial
found that the use efficiency of N fertilizer (NUE) in MNPK soil was higher than the NPK soil and NF soil in both wheat-summer fallow and winter wheat and
summer corn rotation system. However, the N fertilizer losses in MNPK soil was lower than the NPK soil and NF soil in the two systems. We concluded that the
long-term combined application of manure and inorganic fertilizers improves N synchrony between the supply and crop demand, and reduces its loss. Since the
1980s, however, the application of manure to arable fields has declined in Guanzhong Plain, and in other parts of China, due to the increasing use of inorganic
fertilizers, and labor costs to apply manure. The nutrient input of the arable fields are heavily dependent on inorganic fertilizers. It changes the biogeochemical
cycling of the ecosystem, and results in a series of problems, including eutrophication, greenhouse gas emission, and nitrate leaching. Therefore, we need to
find the alternatives to solve the problems, to conserve this old anthropogenic soil while producing enough food to feed the growing population.
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