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SORPTION AND DESORPTION OF BORON IN SOILS
AS INFLUENCE BY PHOSPHATE, SOIL ACIDITY,
MOISTURE, AND TEMPERATURE

Suphot Totrakool ' and Kanokpan Pansombat '

ABSTRACT : The studies ol boron retaining and releasing of sandy loam soil (Renu soll
series) and factors influencing the processes were conducted The soil was collected from
Mae Hea Agricultural Research Training Center, Faculty of Agriculiure, Chiang Mai University
The results indicated that the boron sorption isotherm of this soil tollowed the Langmuir
equation only on the range of 130 ug of added boron/g of soil However, the isotherm was
fitted with the Freundlich equation in all ranges of addd boron studies. Morecver, the boron
sorption and desorption of this soil showed hysteresis charactenistic

The preadded phosphorus 10 soil in order to fill Ihe retention sites of soil
minimized the retention of applied boron to the soil.  The effects of the increase in moisture,
lemperature, and soll pH were found to increase the boron retention by the soil However,
there was no significant effect on boron retention at low maoisture levels. The recommended
treatments from interactions between and among lactors influencing soil baron retention
of this experiment are also suggested.
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Table 1, The fundamental data of Renu soils,

Chemical properties Value Physical properties Value
pH 5.9 Texture Sandy Loam
OM (%) 272 Bulk Density (grmvmi) 1,96
CEC (me/100gm) 11.04 H,O holding capadity (WW) .
Al (NH,OAc pH 4.8) (ppm) 24,7 at vabar 19.36
Free Fe,0, (%) 11 at 1 bar 16.62

at 3 bar 14,52
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Added boron Cocentration 10 0 50 70 %0 X
(ug/mi)

vng, 0444 022¢ o020 027 02w g2y

YUl + mmaduensniendy (1 ) = 0503 A A7 DI = 0.9030.267 = 3.
uam7‘mnﬂanﬂduu'[mwluﬂwﬂnduamm1narmm Hysteresis  #avonadnafunantimaang
vy Okasaki and Chao (1968) uar Elrashid and O'Connor (1982)  MawuinMients
UamaouTuanulumvalwgidvuyn, Hysteresis.

Regreestion equation
Y= 0072 X 2994
R~ 0063

— . —teee )
o 20 L

0 s 2 A
C (ug/mi) C (pg/mi)

Fig. 1. Sorption isotherm of boron Fig. 2. Sorption and desorption isotherm
according to langmiur equation. according to Feundlich equation.
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Fig. 3. The effect of phosphate on Fig. « The eftect of soil pH boron
boron sorption. sorption,
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Fig.s. The effect of soil temperature Fig.6. The effect of soil mosture on
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Table 3., The best treatments in reducing boron retention by soils.

Interaction among factors Suggested treatments

Two factors :
pHxT pH, x T,
BPxT BP,x T,
pHx M pH, x M,
lex M?
pHx BP pH, x BP,
BPxM BP, x M,
BP x M,
Tree factors : '
TxpHx BP T,x pH x BP,
TxMxBP T,x M, x BP,
Four factors
TxpHxMxBP T,x pH,x M,x BP,
T,x pH x M,x BP,
TxpH x M x BP,
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