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Exchangeable cations are often overestimated especially in salt-affected soils due to the presence of high
levels of soluble ions in soil solution. Thus, quantitative analysis of the soil exchangeable cation based on
ammonium acetate extraction method { (Exch. Cation)t} requires additional process to remove the free ions
(pre-washing) in soil with distilled water or alcohol {(Exch. Cation),,} or subtraction of the soluble ion
contents from the total exchangeable cations {(Exch. Cation).}. In this research, we compared the three
different methods for the determination of exchangeable cations in soils affected by different types of salt
accumulation such as the soils from upland, plastic film house, and reclaimed tidal land. In upland soils,
non-saline and non-sodic soils, the regular ammonium acetate extraction method did not have any problem to
determine the content of exchangeable cations without any additional process such as the pre-washing method
or the subtraction method. However, the contents of exchangeable cations in the salt-affected soils might be
determined better with the pre-washing method for the plastic film house soils and with the subtraction method
for the reclaimed tidal land soils containing high Na.
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Table 1. Chemical properties of soils collected from upland, plastic film house and reclaimed tidal lands.

Avail.

s

Soils (sample numbers) pH ECe' oM’ Total N P.0 CEC
205
1:5 dSm' g kg'] -------- mg kg'l cmol, kg'l
Upland (n = 10) 6.8 0.8 12.47 0.14 544 11.71
Plastic film house (n = 21) 6.3 18.7 44.17 0.37 1250 15.18
Reclaimed land (n = 20) 7.6 339 1.97 0.05 47 6.99

Telectrical conductivity (saturated paste), jrorganic matter, " cation

exchange capacity.
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Table 2. Comparisons of exchangeable cation contents measured by three different methods.

Soils (sample numbers)

(Exch. Cations)mmT

(Exch. Cations)p,’ (Exch. Cations)er”

cmol, kg']

K 0.89 n.s. 0.78 n.s. 0.86 n.s.
Upland

Ca 6.39 n.s. 6.02 n.s. 6.31 n.s.
(n = 10)

Mg 1.93 ns. 1.95 ns. 1.89 n.s.

Na 0.14 a** 0.06 b 0.12 a

K 2.61 a 154 b 1.68 b
Plastic film house Ca 1732 a 10.59 b 1321 b
(n=21) Mg 7.09 a 290 b 3.05 b

Na 1.16 a 021 b 0.19 b

K 1.10 a 0.84 b 0.88 b
Reclaimed land Ca 0.85 a 093 a 0.60 b
(n = 20) Mg 457 a 281 b 201 b

Na 11.13 a 1.83 b 1.58 b

LSD, p=0.05.

Texchangeable cation before prewashing. iexchangeable cation after prewashing.

*exchangeable cations calculated from [{(Exch. Cations)a}-(soluble cations)].

**The same letter in column of exchangeable cation in three soils stands for non-significant difference.
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Fig. 1. Comparison of exchangeable cation contents measured by the three different methods in upland soils (a: x —
total extraction, y — prewashed extraction), (b: x — reference method, y — prewashed extraction).
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Fig. 2. Comparison of exchangeable cation contents measured by the three different methods in plastic film house soils
(a: x — total extraction, y — prewashed extraction), (b: x — reference method, y — prewashed extraction).
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Fig. 3. Comparison of exchangeable cation contents measured by the three different methods in reclaimed tidal land
soils (a: x — total extraction, y — prewashed extraction), (b: x — reference method, y — prewashed extraction).
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Fig. 4. Relationship between ECe and base saturation
percentage (BSP) in upland soils obtained from the three
different methods (Exch. Gations)ww, (Exch. Cations)p,
and (Exch. Cations)y.
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Fig. 5. Relationship between ECe and base saturation
percentage (BSP) in plastic film house soils obtained
from the three different methods (Exch. Cations)it, (Exch.
Gations)pw, and (Exch. Cations)yer.

800

BSP,

100

ECe, dSm™?

# (Exch. Cations)... % (Exch. Cations).. ©(Exch. Cations) =

Fig. 6. Relationship between ECe and base saturation
percentage (BSP) in reclaimed tidal land soils obtained
from the three different methods (Exch. Gations)ew, (Exch.
Cations)pw, and (Exch. Cations)yer.
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