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Availability fluctuations of Soil Phosphorus Fractions during
Paddy Growth under flooded conditions
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ABSTRACT

o A pot cultere experiment was conducted on three soils of Tamil Nadu to study the
fluctuastions of soil phosphorus fractions during paddy growth under flooded conditions, The
‘study showed that the available P (Olsen’s method) and aluminium phosphate content were
higher on the 15th day after transplantation than at the post-harvest stage in aII the three soils,
An increase in calcium phosphate content was recorded with increase of time in all the three

saits.;

INTRODUCTION

‘Elucidation of availability fluctua-
tions under flooded conditions during
paddy growth is important from the
point of view of uptake of plant nutri-
ents. In the present investigation due
consideration is aiven to the aspect of
availability fluctuations of different
forms of P-such as available P,
aluminium, iron and calcium phosphates.

REVIEW OF LITERATURE

Ghani' and Aleem (1943). noted

that non-availability of P under acid
conditions was due to the formation of
iron and aluminium phosphates and
high accumulation of organic P. Yuan
et al. (1960) observed that in acid soils
80 per cent of the added P was retai-
ned by the soil as aluminium and iron
phosphates and 10 per cent in water
soluble form. The rate of change of
aluminium phosphate to iron phosphate
increased -with the rate of applied P.
Laverty and McLean (1961) found that
as the- pH increased more phosphate
was found to be in the calcium phos-
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phate form. Sails with high phosphate
fixing capacity showed a higher con-
tent of iron and aluminium phosphates.

Chiang (1963) studied the forms
of inorganic phosphate in paddy soils
of Japan. lron phosphate was found
to be abundant in most acid soils,
especially laterite soils and calcium
phosphate in most neutral and basic
soils. Robertson et al. (1954) showed
that liming soils relatively low in resi-
dual P increased the availability of
applied P up to pH 6-6.5 whereas in,
soils having high residual P, the avai-
lability of P was reduced. Mandal
(1964) observed that in the presence of
lime, ferric and aluminium phosphates
decreased, the former considerably and
the latter very slightly. This might be
due to the hydrolysis of ferric and
aluminium phosphates as_ a result of
liming. Calcium  phosphate  was
increzsed appreciably in the presence of
lime as the latter converted ferric phos-
phate to calcium phosphate.  Rajaram
(1964) indicated that liming increased
water soluble P, available P and
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calcium phosphate and decreased iron
and aluminium phosphate.

MATERIALS AND METHODS

A pot culture experiment was laid
out using three representative paddy
soils of Tamil Nadu viz,, clayey soil
from Coimbatore, loam from Siruga-
mani and sandy loam from Tirurkuppam,
Two levels of green manure (Gliricidiu
maculata .L.) l.e., control and 5000
Ib | acre, three levels of N, (ammonium
sulphate) -control, 30 and GO Ib N/acre,
three levels of P(single super phosphate)
- control, 30 and 60 Ib P.O; [ acre
were applied with a constant dose of
potassium sulphate - 30 Ib° K,O | acre
in each treatment. In all 54 pots of 20
Ib capacity were used. for the eéxperi-
ment (3 soils x 3 levels of N x 3 levels
of P x 2 levels of green manure). ~ The
‘experiment was laid out 'in a factorial
randomised block design.  Twenty
seven day old paddy seedlings of
Co. 29 variety were transplanted at the
rate of 10 seedlings per pot in five
holes. Two inches of water above the
soil surface in the pot were maintained
throughout the major portion of the
experiment. = The addition of water was
stopped one week prior to harvest.
Soil samples were collected in two
stages i. 8., 15 and 80 (post harvest)
days after transplanting. Dried soil
samples were used for estimation of
different P fractions.

Available P was estimated by -

Olsen's method (1954) and phosphates
of aluminium, iron and calcium were
estimated by the modified. procedure
of Chang and Jackson (1259).
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RESULTS AND DISCUSSION

The results showing the soil P
categories during different phases of
plant growth are given in Tables 1
and 2 and Figures 1 and 2.

Available phosphorus

In the present studies, it was
observed that the available P was-high-
on 15th day after transplanting. The
reason for the higher amount of avai-
lable Prmight be attributed to varigus
factors viz., (1) the reduction of ferric
phosphate to ferrous-phosphate; (2)
hydrolysis of ‘ferric ‘and aluminium
phosphates due to increase in alkalinity,
(3) displacement of P from ferric_and
aluminium phosphates from complexing
agents produced - by the “anaerobic
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decomposition of organic matter and
(4J"amun Exchange between phosphate
'adsnrbad ‘on the clay and organic
anions ‘and hydration of 'ferric and
'alﬂmmtum phosphates under submer-
ggd conditions. (Aoki, 1941; Ponnam-
peruma, . 1955; Islam and Elahi, 1955;
“Chin, 195? Shapiro, 1988; and Mack,
.1958] It was found that theré was
._reductrun in the available P in all the
three soils at the post harvest stage,
while it was high on 15th day after
transplanting. - The present finding is
in agreement with the view of Basak
and Battacharya (1962), who stated
that the available P increased from
planting to tillering, remained ‘fairly
constant, increased from tillering to
pre-flowering and decreased by post-
harvest-time to its original value.

Loam and sandy loam contained
‘more of available P than clay. The
former soils contained low initial avai-
lable P, while the latter contained more
of this form. An inverse relationship
between available P and initial total
P 'in soil was observed. This was in
agreement with the observations of
Robertson er afl,  (1954).

Aluminium phosphate: All the
three soils were found to contain high
amount_of aluminium phosphate on
15th day when compared to the post
harvest time. The present finding is
in accordance with the observations
made by Chang and Chu (1961) and
Chiang (1964). The high content of
aluminium phosphate on 15th day
when compared to the initial soil might
be die to the response of added inor-
ganic phosphate to the soil (Macker.zie
and Amer, 1964). |t was observed that
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the aluminium phosphate was more in
clayey soil due to high sesquioxide
ratio than the other two soils. This
might be attributed to the fact that the
phosphate fixed increased with amount
of sesquioxides in all the soils (Ray-
chaudhuri and Mukherjee, 1941; Cole-
man, 1944 and Geissler, 1962).

Iron phosphate: The genersl trend
was similar to that of aluminium phos-
phate. Sandy loam was much richer
in iron phosphate than the other two
which were on a par, It was observed
that iron phosphate was much
higher on 15th day because of more
reduction brought about by submer-
gence than at the post harvest time
(Chang and Chu, 1961 and Chiang,
1963). The decrease in iron phosphate
might be attributed to the conversion
of iron phosphate to occluded form.
Bartholomew (1931) and Janardhanan
Nair (1961) have also expressed the
same view.

It was observed that iron
phosphate content was more in sandy
loam non-calcareous soil, followed by
loam and clayey soil. The low amount
of iron phosphate in clayey soil, a
calcareous one, might be attributed
to the presence of high calcium (Mandal,
1964).

Calcium phosphate: The calcium
phosphate was higher in loam and
clayey soil than in sandy loam. This
might be due to initial calcium content
of initial soils themselves. Chiang
(1963) and Mackenize and Amear (1864)
also stated that the abundance of
calcium phosphate was due to the
presence of calcium in large propor-
tions in soils with alkaline reaction.
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The present investigation showed that
calcium phosphate was higher only in
loam than the other two soils at the post
harvest stage when compared to the
first sample. The increase in calcium
phosphate might be due to mineralisa-
tion of organic P (Janardhanan Nair
1961). It was observed that the
amount of calcium phosphate was high
in loam followed by clay and sandy
loam. The presence of high calcium
phosphate in the former two soils
might be due to the conversion of iron
phosphate to calcium phosphate
because of the presence of high residual
calcium in these soils, whereas
calcium phosphate was found to be the
least in sandy loam due. to conversion
of iron phosphate because of the Jow
content of residual calcium in the soil,
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TABLE 2, Available Phosphoris - ppm

Coimbatore Sirugamani Tieatkuppam _:.1. .'

Traztments Clayey soil ' Loam soil ‘Sandy !uaf:p soll-+;

15th  80th 165th ~ BOth . 15th - BOth - .7

Day Day Day Day Day Day .
Contro! [T] 249 2.44 242 268 3 1k
P alone [ToF 212 223 246 - 1.B4 < 15‘3
Ps alone [Ts] 255 2.7 676 176 . 374 241
Ny slone [Te] 244 249 262 172 266 143
Ny 4 Py [Ts3 244 180 5,51 ' 288 3.48 1?1
Ny 4 Ps [Tel 1.86  2.23 267 252 635 256
N: alane [T;2 : 248 2,02 247  1.08 '1.?3 4.12
N 4 Py [Tel 244 206 3.04  2.53 | 236" 1.89
N = Py [Tol 260 271 3.09 172 _ 404 216
GM afone [Tiel 212 2.44 5.00 3.97 3.48. . 152
GM 4 Py {Tul a1 223 150 170 3:;_,3 168
GM -+ P [Tia] a6z 24 237 ' 1.65 2.97. . 2.0¢
GM. + Ny [Tl _ 239 228 172 195 286 166
GM 4 Ny 4+ Py [TiE 223 276 - 463 165 a7 149
GM + 1 + P [Tisd 244 143 268 165 286 188
GM = Ns [Tie) 191 244 189 134 236 148
GM + 1 + Py [Tl 271 180 399 149 191 133
GM 4+ Na 4 Pa [Tis] - 265  3.01 437 136 | 32 1E¢

Py - 3'(3 I P,U,,.j acre Ni-301b N/ acre
Pa - 60 |b P:0; | acre ‘Ne=BOIEN [ acre

GM - 5000 1b Green manure | ﬂlcrﬂ'
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