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Effects of Electrolytes on Stability of Soil Aggregates in Karstic Limestone Areas

MA Zhanlongl, XIAO Yan', HUANG Juan', WEI Hui', YANG Gairen', HE Tieguangz, DENG Yusongm*

(1 Guangxi Key Laboratory of Forest Ecology and Conservation, College of Forestry, Guangxi University, Nanning 530004,
China; 2 Guangxi Key Laboratory of Arable Land Conservation, Agricultural Resources and Environment Research Institute,
Guangxi Academy of Agricultural Sciences, Nanning 530007, China; 3 Key Laboratory of Agro-ecological Processes in
Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China)

Abstract: In order to explore the effects of electrolytes on the stability of soil aggregates in karst areas, limestone soils under three
land-use types (citrus groves, eucalyptus plantations and sloping cultivated land) from Mashan County, Nanning, Guangxi, were
selected as research objects to analyze the stability and fragmentation process of soil aggregates at various concentrations of (0, 0.05,
0.10, 0.20, 0.50, 1.00 mol/L) electrolyte (NaCl, KCl, MgCl,) solutions. The results showed that: 1) The stability of the aggregates
decreased as the concentration of the electrolyte solution increased. The particle size distribution of the aggregates decreased in the
range of 3—5 mm and increased in the range of <0.25 mm. The stability of the aggregates decreased slowly after the electrolyte
concentration >0.10 mol/L. The influences of different electrolytes on the stability of aggregates were: NaCI>KCI>MgCl,. 2) Most of
soil aggregates in the fragmentation experiment were fragmented within the first minute, and the rate of aggregate breaking in
electrolyte solutions was significantly faster than in pure water. 3) The study of the “Dynamic Stability Index of Aggregates” based
on MWD values showed that the dynamic stability of soil aggregates when disturbed by electrolytes was higher or lower in the
following order for different land types: citrus groves, eucalyptus forests and sloping arable land. In summary, electrolytes
significantly affected the stability of karst soil aggregates, and the stability of soil aggregates gradually was decreased with the
increase of electrolytes concentration. The results of the study can provide a theoretical basis for soil erosion control in karst areas.

Key words: Electrolytes; Aggregate stability; Limestone soils; Karst
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Table 1 Basic physiochemical properties of tested soils under three land-use types

FHH A pH HHLF (g/kg) TIEHLIRAL K (g/kg)
kL big A Roki
Y Ht b 6.64 +0.09 ¢ 25.04+0.47 ¢ 2953+22a 378.5+383a 326.1+40.3 a
A el 734+0.11b 29.60+0.32 b 271.8+52.4a 413.9+47.7a 3143+8.7a
R A 7.91+0.04a 3471+0.57 a 294.1+69.6a 4227+64.0a 2833+52a

e FFIARNG TR 2R A IS B M) 25 5 8 35 (P<0.05), o
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Table 2  Stability characteristics of soil aggregates by LB treatment
FHHSAY MWDgy (mm) MWDysy, (mm) MWDyys (mm) RSI (%) RMI (%)
et 1.05+0.06 b 2.92+0.06b 221+0.03b 64.11+1.10 a 2432+246a
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FEeAR AR 1.12+0.11 a 3.09+0.03 b 275+0.15a 63.82+2.76 ¢ 11.00 £ 5.66 b
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Fig. 1 Stability of soil aggregates in electrolyte solutions
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Fig. 2 Fragmentation particle-size distribution of soil aggregates
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Fig. 3 Changes of soil aggregate stability over time
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Fig. 4 Dynamic stability indexes of soil aggregates under different
land-use types
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