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Phosphorus Sorption and Desorption Patiern in Four
Rice Soils of Origsa

C. C. BIDDAPPA'

ABSTRACT

The nature of soil phosphorus has been the subject of much controversy. The data
presanted hore suggest that the pattern of P supply can Jbe predicted for different soils.  The
release patlern can be predicted by assuming a desorption type of reaction.  The initial level
of phosphate in the soil solution is not a good criterion of phosphate supplying pattern over

a growing period of plants.

INTRODUCTION

If the plants feed only from solution
phosphorus, the instantaneous supply
of phosphorus from solution might be
considered as an intensity factor
analogous to pH in the hydrogen
system. The ability of soil to renew
the phosphorus in solution might be
considered as the capacity factor analo-
gous to the total acidity in hydrogen
system. Fried and Shapiro (1956)
indicated that the phosphorus supplying

pattern of low phosphorus fixing soils -

could be predicted by assuming that
the phosphorus release was a desorp-
tion phenomenon as described by
langmuir adsorption isotherm. The
present investigation was undertaken
with a view to measure both sorption
capacity of added water soluble phos-
phate and to evaluate the continuous
release of sorbed phosphorus under the
influence of extracting agent in 4 rice
growing sails of Orissa.

MATERIALS AND METHODS

The soil samples for the present
investigation were collected from rice
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growing region of Orissa representing
different soil groups viz. CRRI (alluvial),
Berhampur (red loam), Sukinda (late-
rite) and R. E. Farm (shallow black).
The soils were dried, powd_ered; sieved
and used for sorption and- desorption

studies.

Two grams of soil was weighed
into clean polyethylene 50 ml capacity
tubes in the series and one ml of
potassium dihydrogen orthophosphate
was added into series -of soils so that
the guantity of phosphorus added
ranged from 0, 60, 100, 150, 200, 250,
300, 400, 500 and 600 Mg/g of soil.
The tubes were covered and incubated
for 3 days for completion of sorption
process by the soil. At the end of the
incubation period, the phosphorus was
so extracted with Olsen's reagent at
pH 8.5. The quantity of phosphorus
so extracted was measured by chloro-
stannous reduced molybdophosphoric
acid blue colour at 660 (Jackson
1958) the first extraction, the soils were
utilized for desorption studies, by
extracting ~with Olsen's extracting
solution successfully for 5 times. The
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‘phosphorus thus, desorbed was mea-
sured colorimetrically. The data were
also, fitted to the straight line relation-
ship by. using Langmuir adsorption
which is stated as
c
x/m

1

e

c
= i

RESULTS AND DISCUSSION

The results of phosphorus desorp-
tion in different soils over 6 successive
extractions are presented in Table. It

FIHOSPHORUS SORPTION AND DESORFTION PATTERM

is seen that the quantity of phosphoru
desorbed decreased at each extraction
However, it is noted that the decreas
is large between first to second thai
the remaining successive ones, Th
quantity of phosphorus desorbed afte
third extraction remains more or les
constant thereafter indicating that firs
two extractions are effective in removing
the greater part of the phosphoru:
sorbed. However, it is observed tha
even after the sixth extraction the

TABLE. Quantities of phosphorus desorbed in relation to the quantity of phosphorus added (fg/ml
No. of Quantity of P added fiplg
Soils axlra- ;

clion 0 50 100 150 200 250 200 400 500 BO0

C.R.R.I, 1 16.2 36.5 713 325 1400 1650 190.0  240.0 330.0 4800
2z 13.1 31.0 0.1 49.4 540 680 8001 1017 1188 1280

3 9.6 21.0 28.0 30.4 6.5 408 480 541 60,9 63.0

4 4.1 11.49 16.3 1841 204 218 24.0 244 246  25.0

g 4.0 g4 8.9 9.0 9.4 8.4 1041 1.0 11.2 115

G 39 7.4 81 8.3 8.6 8.5 1.9 8.0 8.1 8.8

Berhampur 1 15.9 30.4 64.59 a6 1224 1710 1958 2538 3108 4480
2 123 210 391 563 B9 6O 809 1140 1222 1360

3 80 131 166 189 181 226 239 284 310 355

4 74 98 80 101 124 151 148 155 171 17.0

B T4 8.1 8.4 8.6 8.7 10.2 9.9 10.6 1141 13.0

G 6.6 1.3 8.1 7.8 7.8 9.0 88 8.3 8.1 a.7

Sukinda 1 19.6 401 624 723 1541 1763 1939 25686 3380 4306
2 14.6 31.0 438 50.9 56.8 74.7 a0.4 1098 1270 1333

3 113 143 249 308 3689 41.8 50.6 53.3 BE.1 64.0

4 9.4 11.8 14.1 1E.6 1.7 221 26.1 253 248 25.8

L] 8.1 5.9 93 B.8 8.6 10.1 1.4 126 11.9 121

6 7.8 B84 8.6 g.0 7.9 7.B 8.3 B.A 8.4 7.9

R. E. Farm 1 B.0 404 839 981 163.0 1800 2400 3100 430.0 85200
2 50 10.6 15.1 26.8 31.4 i6.8 58.1 60,7 69.1 75.0

3 31 82 101 13.3 15.0 16.6 18.4 200 212 240

4 1.9 E.3 6.4 6.6 G.0 59 6.4 6.9 7.3 75

L 1.5 5.0 5.8 5.3 4.9 5.4 5.3 4.8 4.9 5.2

6 1.6 5.1 6.4 5.3 4.8 5.0 5.4 5.2 4.8 1.6

157



BIDDAPPA

quantity of phosphorus sorbed did not
reach the value zero. At least 6-8 Hg/g
of P was being released. The results
clearly show that the phosphorus is
being released slowly at a constant
rate to the solution and the lost phos-
phorus due to plant uptake replenished.
The phosphorus pool in solution is
always maintained at a constant con-
centration. A similar trend of results is
also noticed with remaining three soils
but in magnitude the values differ from
one another. It is seen from the results
that R. E. Farm soil released high
amount of phosphorus at the first extra-
ction and subsequently decreased very
much when compared to other soils.

The Figure 1 indicates the fixation

curves for phosphorus for different soils

and it is found that except Berhampur
soil, remaining soils had shown a clear-
cut inflection point where the fixation
is completed, beyond which fixation of
phosphorus is very negligible. However
in the case of Berhampur soil, there is
no clear-cut inflection point to decide
the completion of the fixation of
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phosphorus.  Although soils:employed
in the present study vary widely in theif
properties the phosphorus. fixing capa-:
city of these soils does.not vary very
much.

The desorption type of reaction is
further indicated in Fig, 2 when the
Langmuir plot of data.was made from
the second extraction, considering
amount of phosphorus. left on the
surtace after second extraction. The
results of the Langmuir plot indicate
that the behaviour of these soils on
extraction can be predicted by assuming
Langmuir type of adsorptions (Fried
and Shapiro, 1956). The same data
could be used to determine the amount
of surface phosphate present without
assuming any predetermined  figures.
It is observed that the value 'b‘ maxi-
mum releasing capacity of phosphorus
ranged from 16 to 270 f‘g/g and the
soils can be arranged in increasing
order, as Sukinda, CRRI!, Berhampur,
R. E. Farm. The Sukinda soil being
llaterite in nature have higher potentia
in releasing high quantity of phosphorus
at a time than other soils in question.
However, the R. E. Farm soil being
medium black in character has low ‘b’
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‘value and the capacity to release phos-
‘phorus in a given time is low. Thereby,
its replenishing power is also very low.,
.Hence the demand for phosphorus by
the. plants will not be adequately met
unless sufficient phosphatic fertilization
is made, Berhampur stands second,
Of course the desorption of phosphorus
is more in- Sukinda and CRRI soils
where the replenishment of phosphorus
will also be more occur at higher rate,

As far as 'k’ value, the energy
with which the phosphorus is released
is concerned, the trend is quite reverse
to that of 'b’ value. In the descending
order the soils can be arranged as
Sukinda, CRRI, Berhampur, R. E, Farm,

169

PHOSPHORUS SORPTION AND DESORPTION PATTERN

The higher the release of phaosphorus,
he lower will be the energy of
trelease.
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