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Soil and water conservation benefits and soil organic carbon storage in
southern hilly citrus orchards
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2.Water Resources Management Center of Zhejiang Province, Hangzhou 310020 China;
3.Soil and Water Conservation Scientific Experimental Station of Changshan County, Quzhou, Zhejiang 324200, China)

Abstract: [Objective] The study explores the response of soil and water conservation benefits and soil physical
and chemical properties to different soil and water conservation measures, quantifies the relationship between soil
organic carbon storage and influencing factors, and proposes the optimal planting measures for maximizing
comprehensive soil and water conservation and carbon sequestration benefits in southern hilly citrus orchards. This
aims to provide data and theoretical support for the scientific evaluation of carbon sequestration benefits from
comprehensive soil and water conservation management. [ Methods] Three typical soil and water conservation
planting methods, including conventional planting (CG) , straw mulching planting (FC) and terrace planting

(TD), were selected as the research objects in the Huyou citrus orchards in Changshan County, Quzhou City,
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Zhejiang Province, with bare slope land (LD) serving as the control. Runoff and soil loss of different treatments
were monitored for 9 years, and soil samples of 0—10 cm and 10—30 cm layers were collected. Soil and water
conservation benefits, aggregate particle size composition, soil organic carbon content, and their correlation were
analyzed. [ Results] (1) Under various soil and water conservation measures, the soil and water conservation
benefits were ranked as FC > CG > TD > 1L.D. (2) Compared with L.LD, soil organic carbon storage in 0—10
cm soil layer increased by 97.70%~207.91% , showing the order FC > CG > TD, while in 10—30 cm soil
layer increased by only 42.72%~66.92% , with significant differences between layers (p << 0.05). (3) Soil
particles were mainly distributed in the particle size of 0.25~2.00 mm, in which the organic carbon storage of
medium aggregates (0.05~2 mm) was the largest and the clay was the least. The difference in organic carbon
storage of aggregate particle size components was the most significant in micro-aggregates (p << 0.05) , which
showed FC > TD > CG. (4) Soil erosion factors and aggregate size fractions had a total negative impact on soil
organic carbon storage ( —0.83, —0.24) , while soil nutrients had a total positive impact on soil organic carbon
storage (1.03). [ Conclusion ] Soil erosion factors indirectly influence soil organic carbon storage by impacting soil
nutrients. The proportion of large aggregates in aggregate components has a direct negative impact on soil organic
carbon storage. Mulching planting has the best effect on improving soil and water conservation benefits and
maintaining soil carbon pool stability in citrus orchards in the hilly regions of southern China, and can be promoted
in future planting practices.

Keywords: southern hills; soil and water conservation benefits; aggregates; soil nutrients; organic carbon storage
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