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Seven combinations of NPK with P applied as P-32 1agged superphosphate were
studied for their effect on yield and uptake of phosphorus hy four rice varieties Vite,
€0, 33, CO. 34, CO.35 and Pusa 221. MN: Pu0s : K0 ratio of 120:60: 60 (2:17: (R
appeared sufficient among the ratios tested for all the varieties studied. -

Ishizuka (1965) gave evidence
for the interacting effects of soil, cli-
mate, variety and numerous other fag-
tors on the uptake of nutrients, yield
and quality of rice. The effect of seven
combinations of N and K with a fixed
level of P on the uptake of total and
added P, yield of grain and straw with
respect to four popular rice varieties
was investigated.

MATERIALS AND METHODS

Seven ratios of N : P,0O, : K,O viz,,
60:60:60 (1:7:1) 120 :60:0
(2:1:0), 120:60:60 (2:1:1),
180-60-60 (3: 1 :1), 80-60-30 (3:2:1),
120-60-30 (4:2:1) and 80-60-40
(4:3:2) were tested on four rice varie-
ties viz., CO.33 (Karuna) CO.34 (Kanchi)
C0.35 (Cauvery) and Pusa 221 (Kan-
nagi) in a pot experiment with 3 repli-
cations. Half of N as ammonium sul-
phate and entire F and K were applied
as basal dressing. Phosphorus was
applied as P-32 tagped super phospate
(0.1 mCi/gr of P,O,) at a rate of 60 kg/
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ha and N and K varied as per treat-
ments. Each pot contained 8 kg soil
and 8 seedlings (4 hills of two seed-
lings each) were planted. One hill
from each plot was sampled for deter-
mination of total and fertilizer P on
40th day. Radioassay for fertilizer
P was done by using G. M. counter.
The soil of wetland {arm ‘of Tamil Nadu
Agricultural University employed had
pH 7.5, EC 1.0 mmho/cm and available
N, Pand I of 106, 6,8 and 400 kg/ha
respectivaly.

RESULTS AND DISCUSSION

The mean values of biometric and
chemical data along with the results of
statistical analysis are presented in
Table 1 and I,

(i) Influence of varisties on
yield of grain and straw and P
uptake: The yield of grain was infly-

_ enced significantly by both the main
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etfects 'Varieties, and *Nutrient ratios’,
while the interaction effect was absent.
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JABLE |, Mean biometric and chemical data for varietics
Varigties Statistical

Particulars’ , paramaters

CD.33 C0.34 C0.35 Pusa 221 SE cD
Grain yield {gm/pot) 8,10 10.60 10.10 8.40 0.60 1.72
Straw yield (gm/pot) 7.60 11.10 9,80 7.80 0.59 1.67
Uptake af P by grain (gm/pot) 0.20 0.18 0.18 0.19
Total P uptake during
40 days (mgmjplant) 4,90 2.60 3.60 4.50 0.38 0.99
Fertilizer P uptake during
40 days (mom{plant) 1.B0 7.10 1.50 1.50 0,76 0.25
Fertilizer utilization 9 0.92 0.57 0.78 0.78 '

TABLE Il. Mean biometric and chamical data for nutriem ratios

Nutrient ratios N : PaOy : K20. kg/hs Statistical

; parametres

Particulars —— e e
60:60:60 120:80:0 120:80:60 180:60:60 90:¢0:30 120:60:20 20:60:40 5E C.0
1:1:1 2:1:0 Z1 311 3:2:11 4:2:1 4:3:2

Grain yiald
{gmipot) 8,20 11.80 9.80 10,80 7.80 8.40 5.00 O.B0 2.7
Straw viald
{am/pat}. 7.20 10.80 9.50 10.80 B.20 9.10 T.EQ 078 2.2
Uptake of P by
arain (gm/pot) 0.21 0.20 0.20 0.17 0.8 0.1% 0.22 o —
Total P uptoke
duting 40 days
imamfplant)  3.00 4.10 2.40 5.60 3.80 4.70 2.70 —_ —
Fertilizer P
uptake during
40 days
{mgm/plant}  1.20 1.20 1.30 220 1.40 2,00 .10 022084
Ferlilizer -
ulibization %5 0.62 0.61% 0.68 .14 0.7 1.02 .65 —_— =
Varieties Kanchi and Cauvery gave sig- P uptake, Varioty aruna showed

nificntly higher yield of grain and the highest upteke of P during 40 days
straw than Kannagi and Karunz., The growth period. A slightly increasad
above yield. trend was not reflectzd in efticiency of var, Karuna in extracting

785



RRISHNAMOORTHY ot a

sdded phosporus was also revealed.
The uptake of P by grain did not vary
due to varieties. A point of importance
is that the uptake of P by grain not
differing significantly on one hand and
sioniticant dillerences in yield resulting
on the other hand point to the faect
that grain P is not related to the yield.

it} Effect of increasing M levels
under constant P and K doses on
growth and uptake of phosphorus :
A comparison of nutrient combinations
of 60:60:60, 120:60:60 and 180:60;60
throw light on the influence of incre-
ased doses of N on the characteristics
studied,

Significant increase in grain and
straw yield as well as fertilizer P up-
take were observed when N dose
increased from 60 kg N/ha to 180 kg
N ha, The increase from 120 to 180
kg however, was not appreciable and
they tended to remain on par. The
fertilizer P utilisation was the highest in
180kg N treatment. Mariakulandai(1957)
observed the highest rice yields with
120 kg N/ha in combination with P and
K. The effect of increasing N in enhan-
cing P uptake was also observed by
Bredero (19G5), Grunes (1960) ob-
served increased P uptaketo be associa-
ted with increased root growth caused
by increasing N levels.  Increasing
jevels of N in the ratios tended to
increase the fertilzer utilisation and
this was more pronounced for the
increase from 120 to 180 kg N/ha. This
trend of increased P utilisation with
increased N levels of the added P was
also observed by Shinde and Datta
(1964).
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iii) Effect of increasing K-levels
on yield of grain and straw and ug-
take of P: " The effect of K 18 bml.’lgl‘ll
out by comparing nutriﬁn: rafms -of
120:60:0, 120:60:30 and 120:60; ﬁﬂ
At constant levels of N and P, K. addi-
tion failed to show any advanlarfe in
respect of grain and straw’ waIrJ both
at 30 and 60 kg K_tha levels es com-
pared to no potash. The K -application
however, favoured more accumulation
of P during 40 days growth and much
of these derived from added fertﬂiz‘e'r
However, the accumulation of P.in arain
at harvest was not influenced by ml::re-
ased K additions. Similar yield of grain
even in the absence of K might be attri-
buted to the specific condition of the
soil which contained high amounts of
available K. Krishramerzja. and Rao
(1869) obtained ircreased resrorse to
135 kg N combined with 50 kg PO, /ha.
Perur and Narayanan (1261) obtained
high yield with 2:1 N, F,0, ratios,

ivi Effect of simultaneous
inerease of N 2nd K a8t corstent
fevel of P: A comparison. of nutrient
ratios 90:60:60 and 180:F0:60 shows the
effect of doubling of N and K. A marked
increase in grain and staw vield was
observed in the Iatter ratio. The high
N and K a'so favoured substantially
increased acrumulstion of total as wel
as fertilizer P durirg 40 days growth
stage but its effect on ultimate grain
uptake was not reflected  Since K
produced no beneficial effect on yield
of grain and~straw it is ressonable 1o
assume that the elfects produced in
180:60:60 are due to increased N rather
than. K. This is supported by the con-
sideration of behaviour of 90:60:30 and
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EQ:}E{_}:#E} -and 60:60:60 ratios which
were inferior to 180:60:60.

With the background of discussion
on nutrient ratios, the chaice is restric-
ted to combinations of 180 : 60 60,
120 60.60 and 120-60-0 for economic
yield of grain-and straw. The ratio of
180:60:60 can be eliminated not only
on economic conslderations but also
because of-the fact that the increase
in yield of grain obtained was not ap-
preciable from the other two ratios.
In view of the recent emphasis on re-
plenishment of nutrient elements it will
be justifiable to fix 120:60:60 as the
best and efficient combination for the
varieties tested viz., Karuna, Cauvery,
~ Kannagi and Kanchi.

The authors wish to express -their
gratefulness to Thiru C."P. Natarajan,
- Retired Assoc, Professor of Soil
Science and Agricultural Chemistry for
the guidance in the conduct of the
work. Thanks are also due to Thiru
A, N. Sivappah, who planned and ini-
tiated the study.
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