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Response of Wheat Cultivars to Different Levels of
Phosphorus Using 32p as a Tracer

D. K. JADHAV! and C, P, GHONSIKAR?

In a pot culture experiment, response of three wheat cullivars to four levels of phosp-

horus was studied. A significant increase in drymatter production was recorded upto 90 dg
Pig soil resulted in about 3.5 times groater drymatter over control, Uptake of 32-F was also
_incraased significantly with increasing levels of phosphorus upto 80 ug P/g soil. Per cent utili-

zation of .applied phosphorus increased due to first increment in phosphorus but it was
reduced considerably with additionai increment in phosphorus. Percent utilization of applied
P was maximum in whest variety S-308 (6.63 percent) followed by HD-1593 (5.98 percent)
ond HD-4502 (4.84 per cent) respactively during thair growth for 45 days.,

Phosphorus fertilization to wheat is
important as the beneficial effect of
nitrogen is nullified in absence of this
elemant. Although there are several
reports (Verma et al. 1970) that wheat
responds well to . phosphorus the mag-
nitude of response of dwarf wheat to
this nutrient has recently been under-
stodd and studied in detail (Sinha and
Rai, 1976). In the present study an
attempt has been made to investigate by
radio-tracer technique the rate of “res-
ponse of three popular wheat cultivars
viz. $:308, HD-1593 and HD-4502 to
different levels of P ranging from 45 to
135 ug PJg soil witha viewto study
the relationship between the drymatter
vield, uptake of P and utilization of
applied fertilizer,

MATERIAL AND METHODS

A pot culture experiment was con-
ducted during Rabi season 1878, using
clay loam soil having pH 8. 2, with

organic carbon 0.68 percent, available
P 6.25 wg/g soil and 7.5 percent
CaCoy, Three wheat cultivars viz.
S-308; HD-1593 and HD-4502 were
treated with four levels of phosphorus
{0, 45, 80 and 135 vg Pjg soil) in the
plastic buckets containing 5 kg soil
each. A basal application of 270 ug Nfg

- soil (as urea) and 135 wg K:0/g soil

(as muriate of potash) was applied
along with the specified dose of P at
the time of sowing. The specific acti-
vity ofthe labelled single superphophate
was 0.9 mCi/g P. which was procured
from Bhabha Atomic Research Centre,
Trombay. Five plants in each pot were
grown, harvested after 45 days and
total P in triacid extract was determined
colorimetrically as venadomolybdate
method, The radioassay of plant
samples was done by briquent method
(Mackenzne and Dean 1950; using
G. M, counter,
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RESULTS AND DISCUSSION
Dry matter Production :

The results in table | show that the
drymatter yield of all the three wheat
cultivars increased significantly with
P apphcatmn over check treatment, The
dose effect was significant for all the
cultivars upto 90 vg P/g soil. A signi-
ficant reduction in yield was recorded
due to third increment in P. Variability
in drymatter production smong these
three cultivars was observed. Highest
drymatter accumulation occurred in
S-308 “ollowed by HD-1583 and
HD-4502. Application of 90 ug Plg
soil resulted in about 3.5 times greater
drymatter accumulation over control,
These three cultivers responded signi-
ficantly upto 90 wg Pfg soil. Sinha
(1973) also reported the beneficial
effect of P on growth and vyield of
wheat crop with 1he levels upte 110
vg Plg soil. .

A significant higher P uptake was
observed at 90 wug Py soil in all the
three cultivars.  Application of "35
vg Plg soil showed some reduction.
_inthe P uptake by wheat plants as com-
pared to 90 ug Pfg soil, which was

mainly due to lower drymatter produc--
F-

tion, Distinct variability in total,

. phosphorus.
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Application - of 135 (g
PJg soil also. increased the fertilizer' P
tiptake, but the magnitude of increased
P uptake was very less, Significant
variability was recorded within these
three wheat cultivars. $-308 extracted
36 per cent P from fertilizer as-against
33 per cent by HD-1593 and 29.50
per cent by HD-4502. This was owing
to higher utilization of fertilizer P at
lower rate of P application,

Per. cent utilization of cpplied fartilizer |

uptake was not observed. Mean maxi- -

mum P (24.35 mg/pot) was removed
by §-308 followed by HD-1693 (24.30
mg/pot) and. HD-4502 (23.09 mg/pot
at 90 ug P/g soil level.

Per cent fertilizer P-upteks :

There was an enormous increase
in the per cent ,
(Table I1) with the fitst increment In

fertilizer .P uptake '
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Percent utilization of applied P
was increased with increasing levels of -
phosphorus only upto 80 ug Pfg soil.
Itis interesting to 'note that the per
cent utilization of applied- fertilizes
owered considerably beyond 90- ug
Plg-soil, supgesting that the applica-
ion of the higher doses of phosphorus
are not properly utilized. by the wheat
plants. At higher rate of P application
however, the plants were unable to
utilize most of .the applied nutrient
resulting lower - recovery. Similar
results were also reported by Oomen
and Oza (1968) and Sinha (1973). The
varietal- ability for utilization of applied
phosphorus _was distinctly. observed.
S-308 utilized more phosphorus “(6.63
per .cent) as compared to ‘HD-1553
5.98 per cent) followad by HD 4502,
(4 84 per cent).
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Table |. Drymatter yield (g/pot) of wheat cultivars at varying levels of phosphorus

P Lnye_Fsl R Cultivars
(uofg soil) 5.308 HD-1583 HD-4502 Mean
0 2,97 218 2.06 2.33
45 4.86 ., 348 3.6 3.83
90 8,52 7.85 7.65 8.07
135 6,86 6.50 5.3 B 66
Mesn' 5.75 5.00 4.84
P TN Py
5. E 4 0.341 0,295 0,551
C-D.ats Yy, 0078 0,868 M. S,
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Takle 11 : Por cent P datved ltam applied phosphaste,

P Levels . X Cultivars .
(uslg soil) 5.308 HD-1593 HD-4502 Mogn
48 26,27 27.85 21.30 23:47,
a0 AT 36.72 31,77 36,22
135 45.08 30.27 35.50 38,95
Mean ©36a7 32,95 2952
P v Pxvy’
5.E + 0,560 0,550 0,854
C: D.at, 1.660 1.650 N. 5.

Table Ml : Utilization of appiied [.:husphare by wheat cuftivars [Far cent).

Lavels . Cultivars

{psly 0l 5.308 - HD-1583 . , . HD-4507 - _Mean-
45 4,36 417 3.22 4,05
90 5.56 §.92 7.31 8.59
136 560 1.85 | 1,64 4,80
. Mesn 6.63 5,98 4. 84
P " PV
S.D. ot + 0.120 0,120 2,208"
C.D.pt5Y  0.383 0,367 N, S.



