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Impact of Land Use Type on Stability and Organic Carbon of Soil Aggregates in

Jinyun Mountain

LI Jian-lin, JIANG Chang-sheng, HAO Qing-ju

(Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment, Southwest University, Chongqing 400716, China)

Abstract: Soil aggregates have the important effect on soil fertility, soil quality and the sustainable utilization of soil, and they are the
mass bases of water and fertilizer retention ability of soil and the supply or release of soil nutrients. In this paper, in order to study the
impact of land use type on stability and organic carbon of soil aggregates in Jinyun Mountain, we separated four land use types of soil,
which are woodland, abandoned land, orchard and sloping farmland by wet sieving method, then we got the proportion of large
macroaggregates ( >2 mm) , small macroaggregates (0.25-2 mm) , microaggregates (53 wm-0.25 mm) and silt + clay ( <53 pwm)
and measured the content of organic carbon in each aggregate fraction in soil depth of 0-60 c¢m and calculated the total content of
organic carbon of all aggregates fraction in each soil. The results showed that reclamation of woodland will lead to fragmentation of
macroaggregates and deterioration of soil structure, and the proportion of macroaggrgates ( >0.25 mm) were 44. 62% and 32.28%
respectively in the soils of orchard and sloping farmland, which reduced 38.58% (P <0.05) and 91.52% (P <0.05) compared with
woodland. While after changing the sloping farmland to abandoned land, which lead to the conversion of soil fraction from silt + clay to
large macroaggregates and small macroaggregates, so it will improve the soil structure. MWD ( mean weight diameter) and GMD

( geometric mean diameter) are important indicators of evaluating the stability of soil aggregates. We found the MWD and GWD in soil
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depth of 0-60 ¢m in orchards and sloping farmland were significantly lower than those in woodland (P <0.05), while after changing
the sloping farmland to abandoned land, the MWD and GWD increased significantly (P <0.05), which indicated that reclamation of
woodland will lead to the decrease of stability of soil aggregates, and they will be separated more easily by water. However, after
changing the sloping farmland to abandoned land will enhance the stability of soil aggregates, and improve the ability of soil to resist
external damage. The organic carbon content in each soil aggregate of four land use types decreased with the increase of soil depth. In
soil depth of 0-60 cm, the storage of organic carbon of large macroaggregates in each soil are in orders of woodland(14. 98 Mg-hm ~2)
> abandoned land (8. 71 Mg-hm ™) > orchard(5. 82 Mg-hm ~*) > sloping farmland (2. 13 Mg-hm ~*) , and abandoned land (35. 61
Mg-hm™?) > woodland ( 20.38 Mg-hm™>) > orchard ( 13.83 Mg-hm*) > sloping farmland ( 6.77 Mg-hm™) in small
macroaggregates, and abandoned land (22.44 Mg-hm *) > woodland ( 10.20 Mg-hm*) > orchard (6.80 Mg-hm>) > sloping
farmland (5. 60 Mg-hm >) in microaggregates, and abandoned land (22.21 Mg+hm*) > woodland ( 17.01 Mg-hm*) > orchard
(16.70 Mg-hm?) > sloping farmland(9. 85 Mg-hm ™) in silt and clay fraction. Storage of organic carbon in each aggregate in the
soils of woodland and abandoned land were higher than those in the soils of orchard and sloping farmland, which indicated that
reclamation of woodland will lead to a loss of organic carbon in each soil aggregate fraction, while after changing the sloping farmland to
abandoned land will contribute to restore and sequestrate the soil organic carbon. In addition, it showed that most organic carbon
accumulated in small macroaggregate in soils of woodland and abandoned land, while they are in silt and clay in soils of orchard and

sloping farmland, indicating that organic carbon in larger aggregates is unstable and is easier to convert during the land use change.

Key words:land use type; soil aggregates; stability; soil organic carbon; Jinyun Mountain
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