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Effects of Wetting-Drying and Temperature on Boron Adsorption by Soils

Developed from Different Parent Materials
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ABSTRACT '

Objectives of this study were to determine the effects of wetting-drying and temperature
on boron adsorption by soils from different parent materials. Soil samples containing boron
were subjected to 0, 1 and 5 wetting-drying cycles at 25°C and 40°C. Two boron concentration
used were 0.02 mg B/l and 0.10 mg B/l. Interaction effects of wetting-drying and temperature
and soil series on boron adsorption were found. Increasing wetting-drying from 1 to 5 cycles
decreased soil boron adsorption to 13 and 16% at 25°C and 40°C respectively, whereas
increasing temperature from 25°C to 40°C decreased borc;n adsorption of soil treated with 1
and 5 wetting-drying cycles to 3 and 6% respectively. However, increasing wetting-drying from
0 to 1 cycle at 25°C increased boron adsorption (no 0 cycle treatment at 40°C). Increasing
wetting-drying from 1 to 5 cycles decreased boron adsorption by alluvial and residual soils 1o
11 and 15% at 25°C, 8% and 22% at 40°C respectively, by surface and subsoil to 11 and
14% at 25°C and both 16% at 40°C respectively. However, increasing wetting-drying from 0
to 1 cycle (at 25°C) increased boron adsorption by alluvial and residual soils to 14 and 29%,
by surface and subscil to 20 and 24% respectively. A stronger effect was found on the
welting and drying factor than the temperature. Soil developed from residuum adsorbed
more boron than the one developed from alluvium. The subseil adserbed more boron than

the surface one.

Key words : boron adsorption, wetting and drying, temperature, parent material, residual,

alluvial
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Table 1. Some physical and chemical properties of studied soils

Korat series (Ki)* Chokchai series (Ci)

0-22cm  50-80cm 0O-17cm 40-60cm

Soil properties

pH (1:1 HO) B.75 6.65 4.70 4.65
pH (1:1 KCI) 535 5.25 3.70 3.80
FC 10.26 11.42 30.64 31.51
Clay : <0.005 (%) 7.72 9.15 50.00 70.00
Organic Matter (%) 1.46 0.50 1.64 1.05
CEC (NH OAC) (me/100 g) 5.29 7.50 9.02 8.76
CaCI2 extractable B (mg B/I) 0.10 0.08 0.12 0.16
H01t—CaCI2 exiractable B {mg B/l) 0.08 0.05 012 013

" Kt and Ci are the soils developed from alluvium and residuum respectively

Table 2. Effect of wetting and drying on boron adsorption by two soil series received 0.02

and 0.10 mg B/l at 25°C

Adsorbed boron at 25°C (mg B/kg)

Soil series Added boron 0,02 mg B/l Added boron 0.10 mg B/I

ODcycle 1 cycle 5 cycles 0 cycle 1 cycle 5 cycles

Korat 0.34 0.40 0.36 5.00f 5.80c 517e
(14%)°  (2%)"
Chokcha 055 0.62 056  545d 705a  6.03b

29%)  (11%)

Increase (%) 7 22 17
F—test NS *ke
CV (%) 8.64 0.56

Means followed by a common letter are not significantly different at the 1 % fevel
NS = non-significant
+ Value in parenthesis is the percentage increased a comparing to O cycle

a v a =
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Table 3. Effect of wetting and drying on boron adsorption by two soil series received 0.02

and 0.10 mg B/l at 40°C

Adsorbed boron at 40°C (mg B/kg)

Soil series Added boron 0.02 mg B/l Added boron 0.10 mg B/l
Decrease (%)

1 gcycle 5 cycles 1 cycle 5 cycle
Korat 0.38 0.35 557b 5.10d 8
Chokchai 0.60 0.56 6.91a 5.38¢c 22
Increase (%) 24 6
F-test NS b
CV (%) 571 049

Means followed by a common letter are not significantly different at the 1 % level

NS = non-significant

Table 4. Effect of wetting and drying on surface and subsoil received 0.02 and 0.10 mg BA

at 25°C
Adsorbed boron at 25°C (mg B/kg)
Soil Added boron 0.02 mg B/l Added boron .10 mg B/
Ocycle 1 cycle 5 cycles 0 cycle 1 cycle 5 cycles
Surface soil 042 0.46 0.42 5.28d 6.31b 5.59¢
(20%)" (6%)
Subsoil 0.48 0.55 0.50 5.26d 6.54a 5.60c
(24%) (6%)
Increase (%) - 4 -
F-test NS b
CV (%) 8.64 0.56
Means followed by a common Jetter are not significantly different at the 1 % level
NS = non-significant
+ Value in parenthesis is the percentage increased comparing to 0 cycle
Fhai Agricultural Research Journal Vol. 21 No. 3 September-December 2003 241
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Table 5. Effect of wetting and drying on surface and subsoil received 0.02 mg B/l and 0.10

at 40°C
Adsorbed boron at 40°C (mg B/kg)
Soil Added boron 0.02 mg B/l Added boron 0.10 mg B/i
1 cycle 5 cycles Ave, 1 cycle 5 cycles Ave.
Surface 0.45 0.41 0.43b 6.19 520 5.70b
Subsoil 0.53 0.49 0.51a 6.30 5.27 5.79a
CV (%) 5.71 0.49

Means followed by a common letter are not significantly different at the 1 % level

Table 6. Effect of temperature on boron adsorption by two soil series received 0.02 and 0.10

mg B/l
Adsorbed boron (mg B/i)
Scil series Added boron 0.02 mg B/I Added boron 0.10 mg B/|
25°C 40°C 25°C 40°C Decrease (%)
Korat 0.38 0.36 5.48¢c 5.34d 3
Chokchai 0.59 0.58 6.54a 6.14b 6
increase (%) 19 15
F-test NS >
CV (%) 6.05 0.53

Means followed by a common letter are not significantly different at the 1 % level

NS = non-significant
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