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ABSTRACT

Co 10 finger millel was grown as test crop 1o study the utilization of added P in-the
form of P* labelled super phesphate, [t was found that the fraction of P in planis derived
from feriilizer increased progressively with increasing dose of added P, the nTPFﬂi‘th af
fertilizer P being significantly higher al harvest stage than on the 35th day. Far'ﬁtizz-r-P re-
mained in more avoilable form throughout the crop growth than the native soil P and :he
percentage wtilization of added P on the 35th day after transplantation, increased with in-
croasing dose of P in calcareous and non-calcareous red soils  The overall perceniage uti-
lizatton was higher in the non-calcareous red soil than in the caicareous red soil, At this
stage a maximum of 0.34% in calcareous red soil and 12.86%, in non-calcaredus red soil of
added P was utilized at 53 kg P/ha level by finger millet crop. At harvest 51'553, the maxi-
mum percentage utilization of added P was 21.58 in calcareous red soif and 22.26 in non-
colcereous red soil o1 13 kg Pfha level. A direct relationship on the 35th day and an in-
verse refationship at harvest stage exisled between utilization and levels of fertilizer P

applied.

INTRODUCTION

Phosphorus, when added to the soil
forms a multitude of compounds of low
solubility. Caldwell eral. (1954) repor-
ted that the recovery of applied P was
low regardless of the kind. rate or time
of application. The best recovery was
only 11.6 per cent of the P from super-
phosphate applied at the rate of 135 kg
P/ha. Thomas (1964) recorded a maxi-
mum recovery of only 21.7 per cent of
the added P. In this paper the results
obtained from an experiment conducted
to find out the percentage utilization

of added P by finger millet (Zleusine
coracana Gaertn.) crop are reported.

MATERIALS AND METHODS

A pot-culture experiment ‘was.con-
ducted on calcareous (pH 8.2) and non-
calcareous (pH 7.0) red soils of Coimba-
tore District with & treatments viz., (i)
the control (no P), (ii) 13 kg P/ha, (iii)
26 kg Pfha, (iv) 39 kg P/ha and (v) 53
kg P/ha. Each treatment was replicated
4 times.

Phosphorous was applied - as P* la-
belled superphosphate. Nitrogen at
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90 kg/ha as ammonium sulphate in 2
split doses (one at the time of planting
and other as top dressing two weeks
after-transplantation) and potassium at
the rate of 37 kg K/ha as potassium
sulphate at planting were applied for
all treatments. . Available P values
(Olsen’s) were 5.6 kg/ha. and 12.3 kg/
ha respectively. Finger millet seedlings

of the variety 'Co 10" were transplanted

at the rate of 8 seedlings per pot and
the entire experiment was duplicated.-
On the 35th day after transplantation,
plant samples were drawn from the
duplicate set and analysed for total P
by the *Vanadomolybdate method of
Koenig &and. Johnson (1942) and for
radioactive P:by the method of McKenzie
and Dean (1948). The original set was
allowed to grow to maturity, harvested
and the grain and straw were analysed
for total and fertilizer P contents. P™
labelled superphosphate was analysed
for total and radicactive P contents.
The fraction of P in the plant derived
from . fertilizer was calculated from
specific activities of the P in the plant
and the fertilizer. Utilization of added
phosphorous on the 35th day after
transplantation and &t harvest stage
were -calculated from the dry matter
yield ‘of plant, fertilizer P fraction in
the plant and the amount of P added.

RESULTS AND DISCUSSION

The fraction of fertilizer P in plants
was significantly higher in calcareous
red ‘soil (Table 1). This may be
due to grealer availability of added P
and poor native P status of the
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scil due to the more sandy nature of
the calcarecus soil than the non-calca-
reous one. The fertilizer P fraction in
the plants increased progressively with
increasing doses. Similar findings have
been reported by Venkatachalam et al,
(1969 a) insunnhemp (Crotalaria juncea
L.}, Venkatachalam ef al. (1969 b) in
Co32 rice (Orrza sariva L.), Shanmugam
(1970) in IR 8 rice, Gopalachari and
Magaraj (1970) in tobacco and Rama-
chandran (1871) in IR 20 rice. In the
present study, the proportion of ferti-
lizer P in plants was significantly higher
at harvest staga than on the 35th day
after transplantation. This trend could
be due to the appreciable utilization of
the limited source of soil P by the crop
during the early stagas of growth follo-
wed by a greatel availability of fertilizer
P in the later stzges of crop growth,

The utilization of added P by finger
millet crop increased with increase in
the doses of P on the 356th day after
transplantation as evidenced in the
present studies. This is contrary to the
general observation of an inverse rela-
tionship between the percentage uliliza-
tion egnd the doses of the nulrient ap-
plied thereby indicating higher demands
and uptake of P duing the early stages
of plent growth. Mitchell {1857), Mis-
try (1962) and Goswamy or af. (1871)
have reported that maximum absorption
of P by plants occurs mostly in the
early srages of growth. At this stage
the maximurn utilization of the added
P in non-calcareous red soil was 12.86
per cenl as cempared to 8,34 per cent
in calcareous red soil.  Thus, the over-
all utihzation of added P was greater
n non-calcateous red soll resulting in a
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TABLE 1. Fraction of fertilizer P in plonts exprossed ns percentage of total r upisres eno tns

percentage utillzation of added P.

Fractlon of fertilizer P in plants

Porcentaas utliization of addet P by

plants

Calcareous red san

Treatments  Calcarpous red soil Non-caleareous red soll
S — = e
§5% g 823 3 &
g5 P gii ;g
oy om Q. b M @ =l i
| I | 1]
13 kg Plhe 36.91 48,16 40.41 47.11
(36.80) (42.80)  (39.45)  (43.70)
26 kg Plha 58.24 73.56 54.73 60,56
(60.38) (59.16) (47.76)  (51.11)
39 kg P/ha 70.17  GB.0B 56.33 63.80
(66.97) (55.61)  (48.08) (53.07)
B3 kg F/ha 76,27 81.80 72.35 70.486
(61.25) (64.91) (6851)  (57.11)

Non-calcarects

(Figures in parentheses show the sine inverse transformed values)

Fertilizer P frae

Soils
Treatments
Stages

tion in plants

red sail
TR T e
& E - E
E E 2] .ﬁ DT B
=g @  g._Z I
. -1 E = -4}
5 = > 0 =2 = >
& 2 B B .8
A e x
| i I i
5.62 21.58 11.34 .. 22,38
(13.52)  (27.66)  (19.86) (28.14)
8.94 19.59 1160 - 14.1g
(17.37)  (26.26) (12.88) (22.7§)
7.82 17.96 10,31 - 13,15
(16.18)  (2504) ' (18,73) (21.19)
9.34 12.44 © 1286 14.03
(17.80)  (20.65) (20.83) (21.97)

Porcentage utilization on the 35 th day

S E. C.D, at 5% 8 E C.D at 6o
0.644 1.83 Soil 2427 127
0.910 2.58 Treatments U.604 1.75
0.644 1.83 Porcentage utilization at

harvest stage
Seils 0.457 1.33
Treatmenis 0.65 1.88
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better performance of the crop than in
the calcareous red soil. However at
harvest stage, the percentage utilization
was greater under calcareous red soil
due to its very low inherent available
P status and the consequent utilization
of the added fertilizer P with the adva-
nce of crop growth. The percentage
utilization of added P was highest at
13 kg P/ha level and an inverse relation-
ship was recerded with increasing doses
of P.

At the final stage of growth a ma-
ximum percentege utilization of 21.58
in calcareous red soil and 22.5 non-
calcareous red soil was recorded at 13
kg P'ha level. Venkatachalam er al
(1969 a) have reported that sorghum en
the 35th day after sowing utilised 3 per

cent of added P in calcareous red soil
and 6109 per cent in non-calcareous
red soil. Hemwalil (1957) and Kanwar
and Grewal (1971) have observed that
the recovery of added P by plants is
to the extent of 10 to 30 per cent only
and the rest goes into unavailable forms.
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