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A Study of Phospﬁnrus Soil Tests for Different Rice Soils

C.B. LAKSHMINARASIMHAN!, K.K. KRISHNAMOORTHY? and C_.R. VENKATARAMANAN"

Cultivation of rice under different moisture levels warrants & revision of present
mathod of soil analysis for phosphorus availability in various soils, In a greenhouse
study three different groups of soils were ulilised and |R 22 rice was grown under three
moisture regimes viz., submergence 8t 5 cm depth, near field capacity and wetling and
drying. Soil samples were collected at the time of tillering. flowering and at harvest
and analysad for available-P, using the following extractants (i) Olsen’s, (ii) Bray No.1,

(iii) 0.01 A CaCly and liv) water.

The initial soils were tractionated for various forms

of P, Plant uptake of P was estimated after wel digestion and all these ware correla-

18d.

Bray No. 1 extractant for red and black rice soils, while Olsens{Bray No, 1 for

alluvial rice soils may form better indices of P availability,

Rice is grown mainly under submer-
gence and at times under non-submerged
conditions as any other upland crops.
The availability of phosphorus wjll defi-
nitely be varying under such conditions.
Continuous submergence or intermittant
flooding bring about important physico-
chemical changes in the various systems
of the soil. Al Abbas and Barber (1964)
and Ponnamperuma (1965) reported that
many of the soil test methods commonly
adopted for phosphorus generally proved
inadequate as indicators of the phos-
phorus availability of rice soils. Phos-
phorus is present in the soil in various
forms i.e. alluminium-phosphate (Al-P)
iron Phosphate (Fe-P) and calcium phos-
phate (Ca-P). The ability of any extrat-
ant depends on the relative solubility of
the various forms in it and to make it
available to the plant under the soil
conditions. The present study was
aimed to evaluate the usefulness of the
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commonly used extractants for predici-
ing the phosphorus availability and also

to study the pattern of phosphorus

availanility 1o rice under different mois-

ture regimes.

MATERIAL AND METHODS

Three soils each of red, black and
alluvial soils of Tamil Nadu were used
in the present study under greenhouse
conditions. The soils were equilibrated
with 100 kg/ha of diammonium phosph-
ate for 30 days and IR 22 rice seedlings
were grown in these soils, under three
moisture regimes Viz.. submergence at
5 cm depth, near field capacity and
wetting and drying. Scil samples were
collected at tillering, flowering and at
harvest stages of the crop, air dried and
analysed for available phosphorus using
the following extractants: (i) Olsen's
(Olsen er al. 18954), (ii) Bray's No. 1
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extractant (Chang and Juo. 1962), liii) Table | and the different fr’aﬂt’aqﬁr’-s of
0.01M CaCl, and (iv) water. The crop soil phosphorus in Table Il, - The soils

was harvested, wet digested and analy- exhibited marked variations .in - their
sed for phosphorus by vanadomolybdate physico-chemical properties as. well as
method (Jackson, 1960). in the various fractions of £sil phospho-
RESULTS AND DISCUSSION TH% |

The physico-chemical characteris- Among the methods tried, Bray's No.
tics of the initial soils are presented in 1 extractantreleased more amount of

TABLE 1. Analytical data of Intia! soil samples

Red soil ' Black soil Alluviel soll
Particulars P S — —— e ey 2n
1 2 3 4 5, B 7 B a=

I, Mechanlcal Analysis
Coarse sand (%, 62,65 39.90 58.91 28.93 39,10 28.65 28.00 1390 673
Fine sand (%) 20.65 11.39 2557 9.35 . 14.66 14.23 13.95 33.97 3544
Silt (%) 0.98  5.21 4.25 510 475  8.03  9.77 8.55 13.55
Clay fe ) 9,27 38.32 4,90 AB.B5  31.80 33.77 40.90 31.45 44.45
2., Chemleal Properties .
Total PaOy (%) 0.24 0.06 0.04 1.22 0.08 0.16 0.07 0.05 0.05
Available P (ppm) 3.50 1.00 1.50 4.00 0.50 2.50 0.50 1.50 0.50
Fe:0, a 1,04 2,82 0.80 0,80 1.21 1.28 2.33 .58  2.10
Als0s %) 0.32 010 536 7.63 0,02 5.27 0.18  0.02 ' 0.37
pH (1:2 suspension) 7.50 7.50 8.10 7.50 7.80 7.80 4.80 6.80 6.30
E.C. 0.20 0,30 0.20 0.20 1.30 0.80 0.40 0.80 0.60
Organic carbon (%) 0.60 1.03 0.59 p.88 0.73 2.22 1.42 1.28  1.65
Toral C.E.C. (meg/100 g )
Soil) 6.70 1270 21.40 31.60 25.20 29.00 2550 12.50 &.70

* Mos. 1-9 under soils represent different soils. in order.

TABLE 1. Inorganic fractionation of phosphorus in the original soils (ppm)
Inorganic phospharus Red soil Black soil Alluvial soil’
{ractions 1 2 3 4 B 6 ?_" 8 a9

L1-P 15.00 15.00 16.256 20.00 3z2.60 2B.70 G.25 B.75 B8.75
Fe-P B.75 8.75 1.25 8,75 5.00 B.23 15.25 8.00 10.00
Ca-P ' 17.50 6.25 10,00 20.63 1B.75 5.63 5,63 3.13 6.25
Oecluded Fe-P 10,00 213 3-.‘1_3 3.13 3.75 7.50 5.63 2.13 '3.13
Ceoiuded A1-P .13 3.13 2.50 2.50 3.78 3.75 5.00 3.75 3.75
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P SOIL TESTS FOR RICE SOILS

lor various moistieg lovel (pom)

"Soils Soil numbers
.'iuistur;a'leve!s 1 2 3 4 ;‘ _s _'.? o _E__ ]
UL "l:llr_,laur'l.'.s|l N
s 21 1 Y 13 13 9 ] 13 1
Fo 19 5 1M 4 G 17 8 11 11
wo 21 & 8 13 10 20 g 12 g

II._ Bray’s No. 1 '

5 33 15 i3 24 24 16 g 12 12
Fc 33 11 24 21 21 21 8 8 12
wo 30 15 21 24 17 77 6 a 1t

. 0.0lM Cacl;

5 1 1 =1 =1 =1 1 =1 <1 =1
Fo 2 =1 =1 =1 =1 1 =1 =3 =1
WD 2 =1 =1 =1 =1 1 =1 <1 =1

i‘V. Water .

5 7 4 2 4 3 6 3 2
Fc g 7 i G 13 5 5
WD 5 5 1 5 L] B 3 4 2

- {5 = Submerged; FC = Field capecity; WD = Wetting and drying)

phosphorus from the soils and it ranged
from 6 to 32 ppm. Amona the soils,
red soils recorded higher available phos-
phorus (33 ppm) followed by black soils
(24 ppm) and alluvial soils (13 ppm).
Olsen's extracted more phosphorus in
alluvial soils (13 ppm). This extractant
is very specific in the sefection of parti-
cular form of P from the soil that is
available to the crop under the given
condition. Extractants like 0.01M CaCl,
and water were found to be distinctly
inferior in their ability to extract the
phosphorus from these soils. Though
the extractability was better by Bray's
No. 1 followed by Olsen's, still they
were not found to be statistically signi-
ficant in relation to phosphorus avail-

ability in these soils (r=+-0.337). Thic
indicates the complexity of transforms-
tion of P under rice culture.

"Much work has been carried out in
India and elsewhere 10 evaluate ths
chemical methods of estimating avail-
able phosphorus in soils. Wider wvarie-
tions in the availability of nutrients from
regich 10 region and aven Tield 10 f.gi
were found to occur. Submergence
rice was found beneficia! in as much
it affords reductions and increases
availability of iron and promotion 2
release in solution. This was reflestzd
in better uptake of phosphorus urdir
submerged soils as indisated in ths
present study,
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It is generally believed that A 1-P
and Fe-P fractions dominate in acid soils
and as the pH increases the auantities
2f A1-P and Fe-P decreases. Butin the
aresent study, the pH of the soils used
ranged from 6.3 to 8.1 and still they
contained a fair distribution of A1-P and
Fe-P. Existence of such soils in India
kave already been recorded (Datta and
Datta, 1963). In general, Fe-P fractions
vwere found to be higher in alluvial soils
han red and black soils (Rajakkannu and
Ravikumar, 1975),

The Bray's MNo.1 extractant with
003N NH,F extracts small portions
irom more than one fraction of Soil-P
snd it provides a good measure of A1-P
in soils (Mahapatra and Patrick, 1969),
Preferential extraction of Fe-P by the
2lsen's method over other fractions of
s0il P was already recorded (Khanna and
Mahajan, 1971). The dominance of A1-P
and Fe-P in the case of red and black
soils and Fe-P in the case of alluvial
zoils corroborates with the above state-
ments. Further, in this study, a signifi-
gant negative correlation (r = -0.682%)
nelween Fe P and plant available P was
obtained. Similar results were reported
by Khanna and Mahajan (1971).

Among the extractants tried none of
them had any significant relationship
with uptake by rice.  When all the soil
iests were pooled and correlated with
uptake still the correlation co-efficient
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was not significant. 1 nougn tnese tests
have some validity in case B_f"uﬁljénd
crops, under waterlogged conditions they:
lose the precision and ascertaining the
respective P fractions becomes more
difficult one.

In the present study red and black
tice soils gave higher values -with Bray
No.1 extractant while alluvial soils indi-
cated similar values for Olsen’s/Bray Mo.
1 extractant which are in line with the
findings [of Grigg (1965) and Tripathi
et al, (1970). Further co-ordinated work
may be necessary in this line for refine-
ment and wider adoption.
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