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Research Progresses on Acidification Processes and Integrated Management of Red Soils
ZHANG Haozhe" %, YANG Jinling"**, ZHANG Ganlin"?

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
211135, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Red soil is a vital resource in tropical and subtropical regions. However, in the context of rapid modern industrial and
agricultural development, red soil acidification has become increasingly severe, seriously constraining regional agricultural
sustainability and ecological security. This paper systematically reviewed the acidification processes of red soils under natural and
anthropogenic influences, critically evaluated the acidification rates and estimation methods associated with different land uses,
and proposed a multi-dimensional, integrated management framework. This work provides a theoretical basis for a comprehensive
understanding of the red soil acidification problem, the scientific assessment of its ecological risks, and the formulation of
effective regional control strategies. This is of great theoretical and practical significance for safeguarding soil security and
environmental health in red soil regions.

Key words: Red soil acidification; Acidification process; Acidification rate; Estimation method; Acidification amelioration
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Fig. 1 Global distribution of soil types (Based on USDA Soil Taxonomy, translated from reference [7] )
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Fig. 3 Natural and anthropogenic processes of soil acidification(Modified from reference[33])
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Table 1  Acidification rates of global red soils under different land uses
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Fig. 4 Annual H' fluxes of key H" production/consumption processes in Red Soil Critical Zone(Translated from reference [56] )
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Table 2 Stoichiometry of base cations and silicon (BC : Si ) during soil mineral weathering under base eluted and uneluted treatments
e REFZEA KAE W BC : Si 225 30k
(cm) Ve R AL ARV

e 7 B W e 1 PRSI Ah 0~20 0.6 61.8 [84]
Bw 20 ~ 60 0.7 55.6 [84]

C 60 ~ 90 1.8 38.7 [84]

W T FoRE Ah 0~30 3.4 19.9 [84]
Bw 30~75 43 11.5 [84]

C 75 ~ 120 5.8 11.8 [84]

e 7 B W e 1 TG Ah 0~40 0.6 55.7 [84]
Bw 40~ 70 0.7 329 [84]

C 70 ~ 100 1.0 47.6 [84]

AR B 4kt PR Ea 0~46 1.4 4.0 [83]
Bl 46 ~ 154 1.3 4.4 [83]

B2 154 ~ 250 0.8 3.4 [83]

38 R 2 T A 1 AR A 0~18 1.7 4.7 [82]
Btl 18~32 1.1 4.7 [82]

Bt2 32~43 1.3 4.4 [82]

Bt3 43~59 23 3.7 [82]

Bt4 59 ~96 3.7 3.9 [82]

Bw 96 ~ 150 0.3 2.3 [82]

BC 150 ~ 216 0.3 2.1 [82]

Cl1 216 ~ 250 0.4 2.0 [82]

C2 250 ~ 348 0.4 22 [82]

C3 348 ~ 700 0.4 2.7 [82]
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