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Effect of Nitrogen, Phosphorus and Potassium Application on
the Availability of Nutrients to Rice

VINAY SINGH! and JAI PRAKASH®

The intluance of three levels in each of N (0, 50 and 100 hofha), PO, (0. 40 and 80
ka/ha) and K,0 (0, 30 and 60 kgfha) fertilization on the availability of N, P, K, Ca Mg,
Fe and Mn 1o rice was studied in a pol experiment. Increasing the levels of N rasulltad
in consistently higher yield and incressad uvptake of M. P, K; Ca, Mg, Mn and Fe by 1the

crop.

yield and upiake of P and K significantly.

Application of fertilizer nutrientt
penerally leads to increased absorption of
all the nutrients due to higher dry matter
production.  This study was undertaken
¢ investigate the effect of N, Pand K
fertilization on the availability of nutri-
ents 1o rice.

MATERIAL AND METHQDS

A pot experiment was conducted at
R.B.S. College, Bichpuri, Agra on rice
(Saket-4) during Kharif season of 1976-
77. The soil of the experimental pot
represents a typical Indo-Gangetic allu-
vium and is characterized by a sandy
loam texture, alkaline reaction; low or-
genic matter content and an immature
stage of development. The contents of
M and P were low and moderate respec-
tively. The soil was medium in respect
of available K. The amounts of availa-
ble Fe and Mn in soil were 20,0 and 4.7
ppm respectively. The experiment com-
prising three levels of nitrogen: 0, 50,
100 ka/ha (N, Ny and N.), three levels
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Addition of P increased the yield and uptake of P. K, Ca, Mg by both grain and
straw, W by grein and Nin by straw significantly.

Application of K .increased the grain

of P,O, : 0, 40, 80 kg/ha (P, Py and P.)
and three levels of K,0: 0, 30,60 kg/
ha (Ko, K, and K,) was conducted in a
factorial randomized block design with
two replications. The sources of N, P
and K were ammonium sulphate, single
superphosphate and muriate of potash
respectively. Normal cultural practices
were followed for the crop. Deionized
water was used for irrigation. At har-
vest, vield of grain and straw were
recorded.

Composite samples of plants were
drawn from pots at harvesting. - After
drying and grinding, the plant samples
were analysed for N, P, K, Ca, Mg, Fe
and Mn. Estimation of N in plant meterial:
was done by the colerimetric procedure
outlined by Snell and Snell (1955), P
by the method of Chapman and Pratt,
(1961), K with flame photometer, Ca and
Mg as per the method described by
Richards (1954) and Fe and Mn by the
method outlined by Johnson and Ulrich
(1959).
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RESULTS AND DISCUSSION

Crop yield :
ased with

The grain vield incre-

increased N application

(Teble 1). Application of 50 and 100

TABLE L. Grain and straw yields of rice

(Saker-4)
Grain yield Straw yield
Trestments {ofpot) {g/pot)
Levels of N
Mo 8.4%9 19,67
Ny 11.17 26,66
My 13.07 33.48
C.D. (P = 0.05) 0.456 1.312
Levels of P -
Py 10.11 24,38
Py 10.90 27.02
Pa 11.72 28.39
C.D. (P = 0.08) 0.456 1.312
Levels of K
Ko 10.50 25.75
Ks 10.91 26,72
Ks 11.33 27.06
C.B, (P = 0.05) 0.4586 N.S.

N.5. = Not significant

ka N/ha resulted in 31.6 and 53.9 per
cent greater grain yield than control.
Straw yield was also enhanced conside-
rably by N fertilization, . Such a response
to N application is attributed to low N
cohtent of the soil and relatively high N
requirement of the crop.

The crop showed significant res-

ponse to P applicatlon, Increase in yield

of grain and straw due to application of
40 and 20 kg P,0./ha over no P was of
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the order of 7.8 and 15.9, and 11.0 ant
1¢.4 per cent in grain and straw respec:
tively. The soil used was medium ir
P and hence showed response to P addi
tion.

Grain yield increased significantly
with the addition of 60 kg K,O/ha.
Straw yield also increased with the
application of 30 or 60 kg K,0/ha.

Nutrient uptake

Nitrogen: The application of in-
creasing doses of N significantly increa-
sed its uptake by the crop (Table II).
This significant rise in the uptake of N
by rice was the combined effect of
higher yvleld and increased absorption.
Sharma and Ghosh (1977) also reported
similar results,

Application of P increased the up-
take of N significantly over controj,
Thandapani and Sakharam Rao (1974
reported that P application favourably
influenced the uptake of N by rice. N
uptake was also accentuated by the
application of K. Singhet a/, (1976)
observed increased uptake of N with
K application,

Phosphorus : Uptake of P incre-
ased significantly with increasing N
levels as a result of higher yield and
increased absorption. P application also
brought about an increased uptake of P.
The total uptake of. P was markedly
affected due to various levels of K. A
higher dose of K application affected
the uptake of P to a greater extent over
the lower doses of K. Singh ef a/.(1976)
also observed an increased uptake of p
by the application of K.
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TABLE . N, P and K uptake by rice (mgfpot).

N P K
Treatments E;Ein__ 5';{31.,,' - "[-E-rall;'x FSHIW_' ___G;;i-ﬁmym'mﬁug-l"-a-v}_."
Levals of N i
i 100°77 60.00 27.96 22.06 19.18 88,48
i . 145.88 110.26 37.75 31.06 28,14 132,42
Mg 189.08 - 165.24 45.44 40.61 35.47 = 185,14
C.0. (P = 0,05) 7.36 49.15 1.74 2.15 1,07 7.93
Levals of P
Po 136.28 105.62 32.00 24.66 25,37 . 128.49
P, 145.07 109.19 36.14 31.58 27.14 134.57
Py 148,37 104.88 43.00 38.84 29.06 138.84
C.D. (P = 0.05) 7.36 N.5. 1.74 2.15 1.07 7.93
Levels of K )
Ko 140.38 104,76 34,78 28.88 25.62 121.01
Ki 143.48 107.73 36.78 31.07 27.62 134.40
Ka 146.49 107,23 38.26 33.79 28,89 144 47
C.D. (P = 0.08) MLS. .S, 1.74 2,186 1.07 7.93

TABLE i, Ca, Mg, Fs and Mn uptake by rice (mg/pot)

Ca Mg Fa . Mmoo

Treatments Grain  Strew  Grain  Straw  Grain Straw  Grain  Straw
Levals of N
M 13.40 42,08 5.68 3481 025 9,65 063  3.40
M, 18.65 64.48 7.78 5515 0.35 15.08 0.88 4.66
My 22.87 B89.05 8.84 78.00 0.43 1841 111 587
C,0. (P = 0.05) 0.03 12.08 0.012 11,61 0.03  3.30  0.044 0.25
Levels l;.-f P - _
Bo 16.47 59.47 670 47.53 033 13.01 0.86 439
e - 18,20 67.01 7.81 55,66 -0.3¢ 14,16 0.85 492
P ' 19.92 7008 8.23. 6132 035 1451 086  4.96
C.0. (P = 0.05) 0.03 N.5. 0012 - 11.51. N.S. N.S. M.S. .25
Lavels of K “
Ky 18,32 66.9¢ 7.75 56.38 0.35 1374 087  4.62
) 18.11  63.58 7.78 G477 0,34 13.85 0.86  4.568
Ka 1821 60,60 7.71 51.04 - 0.35 13.93° 0.86 4.65
C.0. (P = 0.05) N.S. NS, NS NS, NS, NSNS NS
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Potassium : K up take was increa-
sed significantly by N fertilization. This
significant increase in K uptake was
brought about by greater dry matter pro-
duction - and- higher absorotion of K by
rice. If-available K i1 soil is not limiting,
as was in the present study, fertilizer N
has often been found to promote the
K intake in cereals, These results are in
close confirmity with the observations
of Sharma and Ghaosh (1977).

Addition of P proved beneficial for
K uptake and a consistent increase iniK
uptake was observed upto 80 kg P,0./
ha application. The uptake of K was
increased significantly with the applica-
tionof K. Singh &t a/. (1876) also re-
ported similar results.

Calciutm and Magnesium @ App-
lication of N increased the absorption of
Ca and Mig by plants. Both the levels
of N application increased the Ca and
Mg uptake (Table Ili). Uptake of Ca
and Mg was also enhanced by the appli-
cation of P,  Generally application of K
¢id not produce any beneficial effect on
the absorption of Ca and Mg by rice. In
<pme cases, a reduction in Ca and Mg
uptake was noted but this reduction was
statistically non-significant. This might

be due to the antagonistic effect of K
on Ca and Ma.

Iron and Manganese :  increasing
the raie of N fertilization enhanced Fe
and Mn uptake. Higher yield and incre-
ased sbsorption of Fe and Mn might
have been responsible for this effect.
Venkateswarlu (1954} showed that N
application induced increased upiake of
Mn by rice and ammonium sulphate cau-
sed more increase in Mn content than
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did urea, obviously due to eadditicnal
beneficial effects accruing from sulphui.
Enyi (1966) also recorded a favourabls
effect of N application on the absorp-
tion of Mn by rice.

Uptake of Fe was not affected sig-
nificantly with the application of P,
although a slight increase in the values
of Fe uptske was noted. Mn uptaks
increased due to P application, The be-
neficial action of superphosphate might
ba through chemical reaction of scil n
with monocalcium phosphate {Lindsav
and Stephenson, 1959). Tne results of
the present investigation indicats that
application of K had no significant effect
on the uptake of Fe and Mn.
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