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PHOSPHORUS UTILIZATION BY RICE (Oryza sativa L.} IN
ALLUVIAL SOIL OF DELHI* '

A, SREENIVASA RAJU!

M, B, KAMATH? and N. M. GOSWAaM|*

Employing tracer techniques. the effects of split application and dipping of rice soed-
ling roots in phosphate slurry on yleld and P uptake parameters of rice were studied "under

field conditions on an alluvial soil of LA AL

Farm, New Delhi, Though yields wore

naot-

influeneed much, the P uptake parame ters were considersbly influenced by both the methods,
fice absorbed more P from DAP than from SSP under split applicetion compared to full” basal
spplication. Results with sliernate tagging tachniques indicated thet the tertilizer P uptake was |
higher trom the basally arplied portion than from the top dressed q_uaniiw.- Though seod-
ling root dipping in DAP slumy resulted in highest P utilization, this method was [+ferior
to soil epplication of P as the latter resulted in more fertilizer P upteke by rice crop when

both methods were tried simulianaously.

Phosphorus nutrition of rice has
. been extensively studied during the
pasttwo to three decadeasin view of
the inherent difficulty associated with
phosphate fertilization of crops due 1o
its immediate fixation by soils when
applied, either due to chemical preci-
pitation or by the clay and clay minerals
in soils. The evolution of methods like
split applization, seedling. root dipping
‘in phosphate-slurry etc,. “designed 1o
improve the efficiency of utilization of
applied P are of very recent origin and
need to be .evaluated. Hence .an
attempt has been made .in the present
investigation to findout the efficiencies
ol these methods whan tried on rice
grown in alluvial soil of Delhi .Alter
nate tagging technigque has bsen
employed to find out the contributions
.of phosphate from either individual
splits or methods tried in this study.

MATERIAL AND METHODS

Employing tracer technigues, a
field experiment was conducted on an
alluvial seil (av. P = 22.7 icg.-'ha-with a

P fixting capacity of 329%) belonging
to Jagatl sandy loam series of I.A_.H.'I.
Farm, New Delhi durjng Kharif, 1978
using Pusa 2—21 rice as the test crop.

The field experiment was 2 R.B.D,
with 20 treatments each replicated
thrice. The treatments details  are:
furnished'in ‘table 1. Each plot under
individual treatments was divided into
two portionsone portion was a micro-
plot and the other a main plot having
demensions of 0,6 x 1.05m® and
10,0 x 1.05m* respectively" Ail_thé
plotsreceived uniform doses of nitrogen
(@ 120 kg N/ha) and potash (50 kg
ki0/ha) through urea and muriate of
potash. respectively. The N content of
DAP was taken into account while
calculating the N does for the crop
Nitrogen was applied in. two equal

-splitsat’ basal and at the time of top

dressing with P. Rice seedlings were

transplanted @ 2 seedlings / hill in 7

rows at the recommended spacing of

40 = 15 ¢m, The micro plots received

the P tagged fenilizers (sp. activity
of 0.3 mcijg P:0:)and sen‘.fed far
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é::‘ll_ectiﬂnﬂf samples while the main
plot was exclusively meant for recor-
ding vyields.

~ 'Plant samples were collected at
flowering and at maturity for deter-
mining
Johnson, 1942 and for P assay
(Mackenzie and Dean, 1948), The dry
matter yields were recorded alterdrying
the samples at 70% toa constant
weight. An area of 0.5 x 1.06 m® was
harvested in the main plot at the time
of flowering (i.e. middle harvest), the
dried weight of which was taken into
consideration for computing the P
uptake parameters at this stage Coun-
ting mesasurements were done on a
G.M,counter (for samples atflower-
ing) and a Tricarb liguid scintillatian,
spectrometer (for samples at maturity).
The treatments of the experiment were
reduced from.20 to 14 by pooling the
information as some lreatments ware re-
peated since alternate tagging technique
was employed and statistical analysis
was daone on these 14 treatments only.

RESULTS AND DISCUSSION

The data obtained from the ax;}eriv
ment are presented in Tables 1 to4.
The yield responses were ranging frem
56 to 16.3 per cant at flowering and
10.6 to 19.1 per centat maturity
among the treatments. The vyield res-
ponses recorded were 21.2 and 12.6
kg grain/kg P,0, for SSP and 24,2 and
12.0 kg grain/kg P:0s for DAP when
phosphate was applied as full basal
at 30 and 60 kg P,O,/ha respectively.
such responses ofrice cropt1o the
applied P even when the soils are
having medium to high P were not
uncommeon (Bhumbla and Rana, 1965)
and in this context Krishnamoorthy et

the P content (Koenig and
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al. (1963) suggested that the upper
critical limit of the Olsen’s P for rice
soils be fixed at 26 to 35 kg P/ha.

At flowering, split application of
SSP was found inferior to DAP at 60
kg P,Os/ha with respect to P content.
While full basal application of SSP
was superior to thatef DAP, split
application of DAP was better than
SSP atthe same level of P with respect
to P uptake (Table-1). Such increases
in P uptake with split application were
observed at maturity also.

The per cent P derived from ferti-
lizer (9% Pdlf) increased with increase
in levels at both stages of the crop
grewth and so also was the fertilizer P
uptake These velues decreased with
split “application of phosphate at
flowering. However, at maturity split
application of P increased both these
parameters significantly. The per cent
P utilization was significantly higher
when DAP was applied in splits The
lower values of per cent P utilization
under split application treatments at
flowaring suggest that the crop
favoured presence of maximum phos-
phate in- its root zone during early
stages of growth. Ishizuka (1960)
reported that phosphorus was absobred
by rice from the beginning to the
earing stage beyend which the aksorp.-
tion was slight or absent. Howsver,
the results presented in Tables-1 and 2
show that the P uptake continued evan
beyond f{lowering which could be
confirmed by alternate tzgging of the
split doses, When  phosphate was
applied in splits, at flowering the P
upiake from fertilizer was higher from
the basally applied portion than from
the top- dressed quantity. The same
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trend was observed at maturity also
(Table -2). However, the % Pdif and
ferliiizer P uptake data of the grain and
straw  indicated that quite a good
amount of basally applied P was
retained in the straw perhaps to 1ake
part in the body building process of

the plant, while very litile amount of

the top dressed was observed in the
straw. This shows that the P applied
through the top dressing is directly
translocated to the grain not inlluence-
ing the production of dry matter or
yield. Patnaik et al. (1965) reported
that late application of phosphate was
found to increase the uptake but was
not effective in increasing- the yields.
The results of this investigation are
in confirmation with such findings.
Besides the dataalso supports the
tact that P absorption confinues
beyond flowering. However the role
of such directly translocated P in-
fluencing the quality of the grain
merits further study.

The percent utilization of phos-
phate at flowering was highest in case
of seedling root dipping at 20kg
P,0:/ha. Soil _applicalir:m of 20 kg
P,Os/haas DAP resulted in signifi-
ficantly higher soil P uptake than
ssedling root dipping atthe same
level, at maturity, The fertilizer 'P up-
take values - due to seedling root

dipping in case of combined treatments

increased with increase in level of soil
application of P. Both seedling root
dipping and soil application of phos-
phate contributed to fertilizer P uptake
by grain and straw. However. the
sesdling root dipping in  phosphate
solution alone will not ‘support the
p'lantduring the rest of the crop
growth and it needs to be supplemented
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through soil application. Not only thig.
the dataon available P “after “crop
suggested that the residual’ P left.in.
the soil is very little in case of sesdling’
root dipping treatments when com-.
pared to the'soil application suggesting
the need for more and more 'amounts
of P application during subsequent
years under such treatments,

The authors are thankful to -Dr:
T D, Biswas former Head, Division of
Soil Sclence and * Agricultural Chemis-
trys LA.R.l. for providing necessary
facilities and showing keen'interest in
IEJB investigation.
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TABLE-2: Fertilizer P uptake fram basally applied snd topdreseced phosphato by tlea{using nlturnltl
tegging technigue)

Particulars - . . Patt (%) : Fert, P uptake (Kgfha)~ 37
sSSP DAP §SD .- DAPT Al

At Hn‘_wer.’ng : _
Bazal 8.67 927 1.48 1.756

Top drecsing 6.76 71 0.88 ¥ 147"
. At meturity (Grain 4 Straw) _ . g
gasal - 8.43 e 1.67 1,74
Top dressing 502 8.58 105 50
Grain : ’ ' R
Basal : 7,49 9,25 1.07 138
Top dressing B - . 560 8.91 0.87 . 1.23
Straw -. . -
Basal ) 142 L9847 « 060 DE—! :,
Top dressing _ - 5.76 - 7.24 . 0a8 - 028’

[Eutlh tho doses were at 30kg Py Qs/ha)

TABLE=3 ! Fertifizer P uptake fram combined applieation of sfuedflqg root dipping and soil qpp!iumiun:' by
tice (using slternaté tapging technique) - - ! . , - o

Particulars  * : Pdff (%) Fert, P uptake-(kg/he) "
§D.., SA - . 8D SA
20 8,0, + 10 S.A, 2,62 6.47 1.44 0.98-
20 5,0. 4 20 S A. ' 889 12,68 181 - 200
20 S,D, 4+ 30 S.A, - 988 = 14.35 “ 162 2.29
At maturity (Grain + straw) ' . : "
20 8,D. + 10 S.A. . 7.66 © 5.81 1,37 . 108
20 5.D. 4+ 20 S.A, i 8.30 7.92 1.41 "ol 1.43
205D, + 30 S.A. g 39 10.10 168 . 176
Grain - ' o S
20 5.0.°3 10 S.A. " 7686 5.34 07 078
20 SD, + 20 S.A. 8 44 7.89 117 1.1
20SD. x 205 A, . 838 8.75. 123 . | 134
Straw g , - : ' ' H
20 S0, 4+ 10 S.A. 766 . 7.58 03 - . 028
20 S.D. + 20 S.A. 0 767 ;. 8,01 110.24 0.27
205.0 + 30 S.A. g0 T 1186 - L0385 £.42

{Su.u.rcu ‘of P,was DAPR)
P dif = derived from from fertiuzer.
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