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Influence of NPK on the Growth, Yield and Composition of
"ice Varieties Differing in Inherent Yield Potentials
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ABSTRACT

Three wvaristies (tall indica TKM 6, Japonica indica ADT 27 and dwarl indica
Co. 33) differing in inherent yield potentials were taken and the influence of NPK on the
growth, vield and nutrient aspecis were assessed, The optimum doses of N were 39 ko
per acre for TKM B, 106 ka for ADT 27 and 157 kg for Co 33, For maximesing produ-
ction and increasing the ecultivaters’ monetary profit, Co 33 was found superior to the

other two chosen varietias.

INTRODUCTION

There is no precise recommenda-
tion of P.O; and K.O doses to supple-
ment N so as to bring about the best
combination for the benefit of rice cul-
tivator. So, an attempt was made to
assess the optimum NPK requirements
and nitrogen response using varieties
differing in inherent yield potential.
This study also envisaged the working
out the economics of fertiliser appli-
cation, nutrient content at maXimum
tillering stage and - protein content of
grain.

MATERIALS AND METHODS

The trials were laid in Central Farm
wet lands during 1968-70 kharif sea-
son. The soil was of black clay loam,
medium in available nitrogen and potas-

sium and low in available phospharic
acid. The lay out was in 3%x 6 factorial
confounded, in nine plot blocks, with
varieties, phosphoric acid and potas-
sium confounded, each plot split into
si¥ sub plots to receive six levels of
nitrogen (Table 1}.

Seedlings of 30 days old were
planted adapting 8 spacing of 20 cm
between rows and 10 em along the
row at two seedlings per hole, in plots
of 10.2 sq. m per treatmént, P. O
and K.O were applied as basal dressing
in the form of superphosphate and
muriate of potash respectively. Nitro-
gen was applied in the form of ammo-
niuvm sulphate in two equal doses one
half at the time of planting and the
other half 30 days after planting.
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Table 1. Daetails of treatments

Variotios Levels of PO, Lavals of K;O Lavels of N

Vo Tall indica TEM & Ps Oka/h Ko O kafha “Na'0 kalha
Vi Japonica - indica ADT 27 Py 40 ,, K40 , N; 40 .,
Ve Dwarf indida - Kamuna Co, 33 P: BO ,, Ks 80 - N, 80 g "
Ne' 120,
Ni 160 ,,
"N 200 ,,

RESULTS AND DISCUSSION

(i) Crop growth and vield
components: Plant height, tiller
production, number of grains per

panicle and weight of grains were the
characters much influenced and appea-
red to be essentially a function
of wvariety and nitrogen levels

(Beachell and Jennings, 1964 ). The

height of TKM 6 varied from 118.5 ¢cm.
to 141 cm under 0 to 200 kg N whereas
the range of height in ADT 27 and
CO.33 was 94 to 121 cm and 59 to
78 cm respectively,
flowering stage beyond 80 kg N,

Tiller number per hill progressively
increased with N levels in CO 33 (7
to 13 tillers from 0 to 200 kg N} and
was closely followed by ADT 27 (7 to
12 tillers), But TKM 6 was quite in-
ferior (8 to 10 tillers). The findings
that application of N improved tillering
capacity in the order of dwarf
Japonica and tall indica are in agree-
ment with the  findings of earlier

indica,

TKM 6 lodged at

kglha
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workers (Srinivasalu and Pawar 1965;
Tanaka et af,, 1964)

Number of grains per panicle exhi-
bited an increasing trend with the in-
crease in N levels, conformity, with the
findings of Lusanandana er al.,(1963).
But the rate of increase was significant

Fig.1
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TABLE 2, Effect of N leval—s on productive tillers and yield

TKM 6 [Va] ADT, 27 [wi) Co 33[ V)
(a) (b) Y (b) (a) ’ (b)
No 8.6/88 17.6/0.48 7.9/107 15.6/0.49 7.8/99 16.7/0.69
N 9.1/107 17.6/0.42 9.2/118 15.8/0.47 9.8/108 16.8/0.86
Ng. 9°8/113 17.2/0.34 10.1/134 15.6/0.43 10.7/ 115 17.0/0.83
Ns 10.1/117 16.9/0.27 11.2/149 15.5/0.40 11.1/128 17.0/0.80
N, 10.3/122 16.5/0.22 11.3/141 156.4/0.37 12.2/133 17.0/0.76
Ng 10.31120 15.8/0.17 12.2/145 15.2/0.32 - 13 4139 16.9/0,68

a) Productive tillers per hillfnumber of grains per panicle,

SE — 0.55(6 3; CD — 1.22/14.8.

b) Weight of 1000 grains in g/grain straw ratjo.

SE — 0.17/0.04, CD — 0.38/0.09,

only upto-120 kg N. Both ADT 27 and
CO 33 were equally superior to TKM
6, range in number of grains being 107
to 149, 99 to 139 and 88 to 122 res-
pectively (Table 2 ).

The 1000 - grain weight reached
the maximum at 40 kg N in TKM 6 and
ADT. 27 and 120kg N in CO 33,
weight being 176 g, 15,8 g and
17.03 gm respectively. Tanaka et al.
(1964)observed that the weight of1000
grains showed an increase only upto
20 ppm in both jepenica and irdica var-
ieties and beyond that level there was a
tendency for the grain weight to decre-
ase particularly in low response varie-
ties.

241

CO 33 gave the highest grain to
rtsaw ratio (0.77) and it was signifi-
cantly superior to ADT 27 which regi- -
stered only 0.41, TKM 6 recorded the
lowest value of 0 31.  Nitrogen influ-
enced the grain to straw ratio at all
levels and the ratio was more in 40 kg/
hain CO 33. It was also seen that
this ratio was significantly lower at
higher levels of nitrogen thereby sho-
wing decrease in grain straw ratio due
to nitrogen fertilisation and the decre-
ase was more in TKM. 6 (Table 2).

Tanaka er al. (1964) reported that
grain straw ratio generally decreased
with increase in applied N especially in
tall indica varieties,
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TABLE 3. Yield in Kg/ha

Vo v, Vo

Grain Straw Grain Straw Grain _ -_Stlrizw_
Ne 2351 5153 2768 47°0 1727 .25;‘{ '
N, 2881 6907 3043 6569 2802 '34'35_'-
Mg 2867 8913 337e 7996 3458 | 4201
Ns 2593 8782 3824 9520 3927 6093
Ny 2413 10889 3820 10603 4196 5736
Ny 2054 12138 3447 11186 4416 6616
SE a5 2 564.1
CcD 2056.8 . 12486

Phosphoric acid and potassium dose (200 kg N/ha) tried. It was also

ind the different interactions did not
seem to have any marked effect on the
1eight, tillers, number of grains, 1000-
jrain weight and grain straw ratio.

Interaction was ohserved in P,0, X
N on plaint height and grain/straw
-atio and also in K,0xN on number of
grains,

(it} Yield: TKM 6 recorded the
highest grain yield under 80 kg N/ha,
but the difference between 40 kg anc
80 kg was not @ marked one. Strain
ADT 27 gave the highest yvield unde:
120 kg N/ha beyond which the yielding
ability  got reduced. In the case of
CO 33, the yield was found to increase
significantly from level to level, the
highest yield being under the highest
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seen that upto 40 kg/ha there was no
appreciable difference among the vari-
eties. At 80 and 120 kg N/ha, CO.
33 and ADT 27 vyielded on. par and
they were significantly superior to
TKM 6. When the level of N. was in-
creased to 160 and 200 kg/ha, strain
CO 33 out yielded the other two vari-
eties. (Table 3).

Chavan er al. (1957) Tanaka er al.
(1958) and Relwani (1959 clearly indi-
cated that for indica varieties 30 to40kg
N/ha and for Japonica varieties 80 to 90
kg N/ha were economic doses.In TKMB,
the difference in yield among the vari-
ous levels of P,O; was not a marked
one though P, (40kglha) gave the
highest yield. In ADT. 27, P, was
significantly superior to P, and P,
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TABLE 4, Parcentage of nutrient content

Vy Wy Vs SE CD

N eontent in plant 3.05 28 3.3 006 0.22

P 0.28 0.27 0.31 0 01 0.03

K 185 153 1.73 0.08 0.26
Frotein content in rica 10.43 11.07 11.07 0,14 0.48
registering 12.4 per cent increased (iv) Response curves and eco-
yield over Ps. Strain CO 33 gave more nomics: Response curves to N
yield under P. (80 kglha) registering showed quadratic nature and it is

12 per cent increased yield over P, but
the difference between P;and P, was
not appreciable; - Regarding the res-
ponse to K.O, TKM 6 and ADT 27
gave the highest vyield under K, (40
kg K.Olha) while CO. 33 under K, (80
kglha). But there was no significant
difference between K, and Ky in TKM
6 and K. and K; in ADT 27and Co 33.

(iii) Yield of straw: TKM 6
recorded the highest straw yield follo-
wed by ADT 27, both of them being
significanty superior-to strain CO 33.
Straw vyield was found to increase
significantly with every additional dose
of N. Between TKM 6 and ADT 27
there was no appreciable difference
(Table 3).Tanaka et al.(1964) observed
increased vield in straw with increase
in N level Weight of chaff increased
significantly with every additional dose
of N. This is in accordance with the
findings of Tanaka el al. (1964) The
percentage of chaff ranged from 7 to
16.9 in TKM 6, 6.5 to 9.1 in ADT 27
and 5.6 to 7.5 in CO 33.
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presented in Fig. 1. There was an in-
creased yield of 13 kg, for every kg of
N added, up to 40 kg N in TKM 6. In
ADT 27, the increased yield for every
kg of N was 19 kg, 14 kg, 13 kg and
10 kg at 40.80, 120 and 160 kg N
respectively, CO 33 recorded 29, 22,
18, 15 and 13 kg of increased yield per
kg of Nat 40, 80, 120,. 160 and
200 kg Nlha. The optimum dose of
N worked out to be 39 kg, '106 kg and
167 kg for TKM 6, ADT 27 and CO 33
respectively.

The highest net profit was obtain-
ed from40 N 4+ 40 P 4+ O K in TKM.B,
120N + 40P 4+ OKin ADT. 27 and
200 N+40 P +40K in CO 33, amount
being Rs. 430 in TKM 6. Rs. 832 in
ADT 27 and Rs. 1131 in CO 33 over
no fertilizer treatment.

(v) Nutrient aspect: CO 33
was high in N and P percentage, and
TKM. 6 in K content (Table 4). This is
in agreement with Dastur and Malkani
(1933) who had reported that indica
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varieties registered more N content
than japonica type. Increased appli-
cation of neither P,O; nor K,O had any
influence on the nitrogen content in
plants. This is in conformity with the
findings of Perur and Narayana (1961)
who found very little effect on nitro-
gen content due to the application of
P,0s and K.,O. Application of P,0;
did not influence the K content in
plants either alone or in combination

with K.O or nitrogen. Protein content
in rice was high in both CO 33 and

ADT 27 (11.07 per cent) in contrast-

to TKM 6 (10.43 per cent). Both indi-
vidually and in combination, N and
P.O; application increased protein
content. ' '
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