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Progressive Changes in Phosphorus Availability at Diflerent
Stages of Paddy Growth

by
M. CHANDRASEKARAN! and D. RAJ?

Introduction: An attempt was made to study the influence of single, double
and triple split applications of P on i1s availability during different stages
of paddy growth in three representative paddy soils from Tamil Nadu,
viz., clay, loam and sandy loam, collected from Coimbatore, Sirugamani
and Tirurkuppam, respectively.

Review of Literature: Bartholomew (1930) studied the changes in the
availability of P in irrigated rice soils and concluded that the amounts of
soluble calcium, iron and aluminium added annually in the irrigation water
could cause a reversion of large amounts of soluble P. Ponnamperuma (1953)
found that flooding increased the availability of phosphate due to the reduc-
tion of insoluble ferric phosphate to soluble ferrous phosphate, Raychaudhuri
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and Landey (1960) ctudied the cffect of soil reaction on-the aw.raﬂablht}* of P,
and observed that. in the case of alluvial saline soils of Punjab and- aii‘uwal.
sandy soils of Rajasthan, the availability of P increased with dccr_easmg_ pH.
Basak and Bhattacharya (1962) found that the availability of P in"unftzsit::ﬁ_rgdi
rice soils of West Bengal at planting time in 1960 was 44 Ibfacre and regr;'sf_:'n;
ted 2.4%, of the total P content. The available P content increased by 64%.
from planting to tillering, remained fairly constant from tillering to . pre-
flowering stage and decreased to its original content by post harvest time.

Materials and Metheds: A pot culture experiment was conducted using
the three above mentioned soils. P was applied at the rate of 45 1b Pgﬂ,:r,}é.cre
as single super phosphate. Green leaf manure in the form of'-GEfEfr:fc'ifcr_,
maculata was applied at the rate of 5000 Ib/acre as basal dressing lor all the
treatments. In the case of the first treatment (T1) all the P was applied
as one single dose atl the time of planting the seedlings. Double equal split
applications, one at planting and the other 30 days afterwards were adopted in
the second treatment (T2), In the case of the third treatment (T3) triple equal
split applications were employed, the first at planting and the second and ‘third
30 and 45 ﬁa;,rs after planting respectively, In all, 72 pots were tised for the
experiment (3 soils X 3 trealments x 4 times of sampling x 2 réplimtinns}.
CO29 paddy seedlings were raised in the nursery and 25 day old seedlings
were transplanted at the rate of ten scedlings per pot in 5 holes,” In each
treatment the soils were analysed at the 18th, 37th and 52n0d days after
planting and also at harvest for the content of available P. P was estimated
by the methods of Bray and Olsen. Analysis of variance was worked out
for the available P during different stages of paddy growth.

Results and Discussion: The results of analysis for available. P by Bray
and Olsen methods are given in Table 1 and 2, respectively. - The analysis
of variance for available P by Bra}r and Olsen methods "are given in
Table 3 and 4 respectively.

Tanie 1. Available Phosphorus (Bray | method) during different Stages of Paddy growth

( ppm PO, moisture from basis )

Time ul;sampling Coimbatore Soil Sirugamani Soil Tirurkuppam Soil
after - : .
{ransplantation Single Double Triple Single Double Triple Single Double. Triple

18th day 16 16 17 32 37 40 27 ~ 18 ' 24
37th day 34 42 37 38 a8 18 l'i" _ 24 - 15
52pd day 59 7~ 2T 29 28 7 13 12 15

Harvest 17 17 16 23 22 . 29 14 11 12

Coimbatore soil refers to clayey soil, Sirugamani soil Iréfe‘rs to loamy
and Tirurkuppam soil refer to'sandyloam,
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Tasre 2. Available Phospliorus (Olsen's method) during different Stages of Paddy growth
( ppm PyO;, moisture free basis )

Time ﬂfrsampling Coimbatore Soil Sirugamani Soil Tirurkuppam Soil
after

transplantation Single Double Triple Single Double Triple Single Double Triple

18th day 180 162 211 139 150 1a7 140 133 147
37th day 174 169 169 165 159 156 172 174 171
52nd day 70 68 61 64 49 44 75 59 58
Harvest 79 79 13 50 55 60 67 62 46

TasLe 3. Analysis of variance for Available Phosphorus (Bray's 1 method)
during different Stages of Paddy growih

(1) Means Table (ppm)

. Mode of application
Soils Means of soils
Single Double Triple
Coimbatore 31.0 25.1 241 26.7
Sirugamani 328 310 . 28.2 30.7
Tirurkuppam 17.3 16.0 16.3 16.5
Soils Mode of application Soils X Mode of application
C.D. 1.6 1.6 2.7
Conclusion: (Soils) Sirugamani, Coimbatore, Tirurkuppam
i (Mode of application) Single, Double, Triple
- (Soils - Mode of applicalion)
Soils Modc of application
Coimbatore Single, Double, Triple
Sirugamani Single, Double, Triple
Tirurkuppam E_-_iggic, Triple, Double
Mode of application Soil
Single Sirugamani, Coimbatore, Tirurkuppam
Double Sirugamani, Coimbatore, Tirurkuppam
Triple Sirugamani, Coimbatore, Tirurkuppam

(2) Means Table (ppm)

\

Soils
Stages — e et ¢ o i e NemDS Of Slnges
Coimbalore Sirugamani Tirutkuppam
18th day 15.8 35.8 . 227 24.8
37th day 37.3 313 183 200
52nd day 315 31.0 i3.0 27.0
Harvest 16.3 © 245 12.0 176
Stages Soils > Stages

c.D. 1.8 3.1
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Conelusion : (Soils 34 Slages)

Soils Stages
Coimbatare 52nd day, 37th day Harvest  18th day
Sirugamani 18th day,  37th day 52nd day, Marvest
Tirurkuppam 15th day, 37th day 5Ind day, Harvest
Stages Soils
18th day Sirugamani, . Tirurkuppam, Coimbatore
I day Coimbatore,  Sirugamani, Tirurkuppam.
52nd day Coimbatore,  Sirugamani, Tirurkuppam
Harvest Sirugamani, Coimbatore, Tirurkuppam
(3) Means Table (ppm)
Mode of application '
Slages C.D.
Single Double Triple | N i3
18th day 245 23.2 26.7 A
37th day 20.3 34.5 - 232 il
52nd day 36.5 22.2 228
Harvest 17.7 13.0 18.8
Conelusion: (Stages - Mode of application)
Mode of application ) Stages
Single 52nd dav,.  37ih day, IBth dav, . Harvest
Double 37th day,  18th_day, S52nd day, - Harvest
Triple i8th dav, ‘'3Th day,  52nd day, Harvest
Slages - Mode of application
18th day Triple, Single, . Double
3Th day Double, Single, Triplc
52nd day Single. Triple, Double
Harvest Triple, Siugle, Denble

Tasee 4. Analysis of variance for Available Phosphorus {Olsen's method).
during different Stages of Paddy growth

Coimbatore Sirugamani Tirurkuppam SRR < >
Soil Means (ppm) 1244 104.5 1084 10.4
Conclusion Coimbatore. Tirurkuppam Sirugamani
Stages Means (ppm) 18th day,  3Tth day, 52nd day, Harvest C.D.
158.4 167.4 60.8 63.2 12.0
Conclusion 37th day, 18th day, Harvest 52nd day.

Bray's 1 method recorded the maximum available P ‘in loam and
ihe least in sandy loam, with clayey soil coming in between. The reason
for the low content of available P in clayey soils compared to loam might
be that the former contained higher amounts of calcium carbonate than
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the latter. Boischot ef al. (1950) stated that the particles of calcium carbonate
fixed phosphate from dilute solutions by adsorption. Broeshart ef al. (1964)
showed that flooding significantly increased the availability of soil phosphate
in rice soils from which calcium carbonate was absent. These findings might
explain the cause for the low content of available P in clayey soil.

Bray’s method recorded the maximum’ amount of available P at the
18th day after planting in loam and sandy loam soils whereafler there was a
progressive declinc upto harvest.. This was in agreement with the report
of Basak and Battacharya (1962) who stated that the available P in rice
soils showed about 64%, increase from planting to tillering stage and gradually
dropped alter pre-flowering stage to its original Jevel. The absorption of P by
paddy was rather slow until the formation of fower primordia (Ishizuka 1964);
this.slow uptake of P in earlier stages might also be responsible for the high
available P content al the 18th day after planting.

‘Duc to high content af"cléy fixation of P would be cxpecicd.:in be more
in_ the case of clayey soil compared to loamy soil, which contained only
smaller amounts of clay. Conversely the availability of P would be more in
loam than in clayey soil. The observations recorded in the present study
were in accordance with these considerations. Even though the available P in
sandy loam was lcss than that of clay soil, the uptake of P from the former:
was significantly greater than the latter, This has been reported by Wiersum
(1961) also and could be due to the fact that clayey soil due to its impervious
nature would induce sparse rooting, while in loam and sandy loam dense root
growth would result. Understandably sparse rooting would diminish P uptake
while dense rooting would cause higher absorption of P,

The pH of clayey and loamy soils was found to be about 8 and of sandy
loam 7.6. Since there was no appreciable difference in pH in the three soils,
observed differcnce in P availability could not be explained on the basis
of pH.

Summeary and Conclusions: The available P content was estimated during
different stages of paddy growth in clay, loam and sandy loam soils collected
from Coimbatore, Sirugamfni and Thirurkuppam respectively, Three modes
of P application were-empleyed using a constant dose of 45 Ib of PyO;/acre in
all the cases. In the case of the first treatment all the P was applied at
the time of planting. Double and triple equal split applications were
employed-in the second and third treatments, respectively. Bray's | method
recorded the maximum amount of available P in Sirugamani loamy soil and
least in Tirurkuppam sandy loam soil. The available P content was maximum
when all the P was applied as one single dose at planting.
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Olsen's method recorded more available P in Coimbatore clayey soil!
than the other two soil types. The mode of application made no* difference.
in the available P content by this method.
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AN IMPORTANT ANNOUNCEMENT.

Due to the considerable increase in the cost of printing materials and
charges of the Madras Agricultural Journal, the subscription rates have been
revised as follows from Jan, 1970, Vol: .57,

For Individual Subscribers ...  Rs. 15/-
For Institutions' = .  Rs. 25}
' For Foreign Subscribers $ 6/~
(both mdlwduaIs and Institutions) | n o

All the. subserlbers are requested to kmdl;r e'{iend their kind co-operation.
as usual.

SECRETARY,
The ' Madras Agricoltural Journal, -



