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EFFICIENCY OF NITROPHOSPHATES IN
RICE-WHEAT SEQUENCE

B. MISHRA, M.C. JOSHI, B.L. SHARMA nnd R, SINGIH
G5, Pant University of Agriculture sand ‘Techuology, Pantuagar, UI

ABSTRACT

Flold axperimenls wore conduciod on millisols at Paninagar lo study the officacy
of two nilrophosphale grades dillering In P solubility vis-a-vis urea + triple super-
phosphate (TSP) in rice-wheat sequence. Grain, yield response of rice to both the
nitrophosphate grades was similar bul its magnitude was less than the reponse 1o
uroa + TSP. The relalive agronomic effoctivoness of nitrophosphate docroased with
incronsing lovol of application. Total N and P upinko by rico was also loss In the
plots fertilized with either grade of nifrophosphale as compared lo urea + TSP plots.
The residual effects of nitrophosphales on wheat were however more or less similar
lo urea -+ TSP when additional N was adequately supplied.
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Production of nitrophosphate fer-
tilizers Is of special Interest because it
does not require the use of sulphur
which has to be imported due to absence
of its deposils in the country. Nitrophos-
phates aro however complex materials
containing N and P In more than one
chemical form which may Influence the
nulrient availability to plants and thereby
the offectivoness of the fertilizors. Thore
are conllicting reports about the sullabllity
of nitrophosphales for rice (Prasad et
al. 1971; Singh et al. 1976; Lal and

Mahapatra, 1977). Several faclors such

as the degree of water solubility of its
P soil pH and mode of application may
influence the efficacy of nitrophosphates
(Sekhon, 1979; Atanasiu and Westphal,
1980). In view of these, the present
study was undertaken to ascertain the

efficacy of two nitrophosphate fertilizers
differing In their P solubllity vis- a-vis
urea and trple superphosphale for rice
and the residual effects were evaluated
on a succeeding wheat crop.

MATERIALS AND METHODS

Fleld experiments were con-
ducted in 1982-83 and 1983-84 at the
Crop Research Centro of the University
at Pantnagar on P deliclent sltes (Olsen
P 8.6 and 9.1 kg/ha). The solls of the

experimental plots were clay loam with

alkaline reaction (pH 8.1, 8.0), 0.98 and
0.86 per cent organic carbon and 0.11
and 0.09 per cent total N in 1982-83
and 1983-84 respectively.,

The experiment was lald outl In
randomized block design with three
replications. Two grades of nitrophos-
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phates (15-15-15 and 20-20- 0) having
30 and 60 per cent of the total P in
waler soluble form  respeclively and
urea -+ triple superphosphate (TSP 46%
P20s) were applied at three rates, 30-30,
6060 and 9090 kgha N and P20s.
Addilional plols for urea at 30, 60 and
90 kg/ha, TSP at 30 kg P20s/ha and
check (NoPs) were included lo facilitate
comparison. The amount of KzO was
equalized at 90 kgMa In every plot using
muriate of potash. Full dose ol nilrophos-
phates and TSP and half portion of urea
woro hroacenst durng puddiing baolore
tennaplontig.  Romalning hall portlon ol
urea was top-dressed In two equal [ns-
talments at 25 and 50 days after transplant-
Ing. Seedlings of rice var Jaya wore
transplanted In the first week of July and
tlhe plots were kept flooded il flowering
stage. Adequate bunding was done 1o
avold overflow of flood water from the
plots.

After harvest of rice, the layout
was kept undisturbed and wheat was
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sown in the next rabi season without
fresh P application. N and K were
however applied uniformly In all plots
at 120 and 60 kg/ha respectively. Rela-
tive agronomic elfectiveness (RAE) of
the nitrophosphates for rice was cal-
culated on the basis of grain yield
response laking the reponse 1o urea
+ TSP equal to 100. N and P contents
in the grain and straw samples were
delermined by standard melhods and
total N and P uptake by the crops was
computed.

RESULTS AND DISCUSSION

Dala on the yleld of rough rice In
the plots fertilized with nitrophosphates,
urea -- lriple superphosphate (TSP) and
urca alone  showed that at the low rale
of applicalion there was no signilicant
dilference between the two nitrophosphate
fertilizers and urea + TSP (Table 1). At
higher rates of application, however, urea
+ TSP was superior 1o nitrophosphates.

TABLE 1. Direct effects of ferlilizers on the yield of rice

Ferlllizer Level of N- Yield of rice (a/ha)
_P20s,Kg/ha 1982 1983 Mean
Mitrophosphale 30-30 62.37 50.50 51.43
(15-15-15) 60-60 53.37 53.69 54.98
90-90 50.G3 56.74 58.19
Nitrophasphalo 30-30 52.37 49.92 51,16
(20-20-0) 60-60 57.25 53.60 55.47
90-90 60.00 5717 58.59
Urea + TSP 30-30 53.93 51.75 52.04
GO-GO 60.37 56.33 58.35
90-90 64.16 60.48 62.32
Urea 30-30 52,65 51,12 51.89
60-00 57.52 56.17 56.85
a0-00 60.16 59.71 G0.09
TSP 0-30 A6.38 43.64 45.11
Control 0-0 45,03 43.96 44.00
C.D. 5% 3.64 3.33
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Although the two nitrophosphales
had different P solubility (30 and. 60
per cent In water), they were found to
be equally effective for rice grain
production probably because the crop
responded mainly to the N component
and litlle to the P component of the
fertllizer. This Is evident from a com-
parison of the yield responses to urea
alone vis-a-vis nitrophosphates. On an
average, the fertllizer use efficiency of
the nitrophosphates (15-15-15 and 20-
20-0) and urea + TSP at NagPgp were
10.9, 10.4 and 13.2 kg grainfkg (N +
P20s) as compared to 23.3 kg grain/kg
N In case of urea alone. These results
suggest that the lower ricé yields ob-
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tained with the use of nitrophosphates
may beascribed to low nitrogen use
efficiency - due .to loss of nitrate-N
through denitrilication under flooded
soil condition in the rice field. -These
results are in conformity with those of
Sarangamath et al. (1975), Hundal and
Sekhon (1975) and Singh et al, (1976).

The Realtive Agronomic Efficie-
ness (RAE) of nitrophosphates ranged
belwesn 72.5 and 85.0 per cent and
It decreased with Increase In the level
fertilizer application, probably due to
enhanced loss of nitrate:-N component
of the fertllizer by denltrification In the
flooded rice field (Table 2).

TABLE 2, Relative Agronomic. Effectiveness (RAE) of nitrophosphates for rice

Fertllizer Level of RAE (%)
N-P20s,Kg/ha 1982 1983 Mean
Nitrophosphate 30-30 80.7 85.0 829
(15-15-15) 60-60 - 725 8.7 75.6
. 90-90 75.3 77.4 76.3
Nitrophosphate 30-30 80.7 76.5 78.6
(20-20-0) 60-60 78.7 77.9 78.3
90-90 75.3 79.9 77.6

The total N uptake by the rice
in the plots fertilized with urea + TSP
or urea alone was more than In those
recelving elther grade of nitrophosphate
(Table 8). The two grades of nitrophos-
phate (15-15-15 and 20-20-0) however
showed similar N uptake by rice. This
observation lends credence to the con-
tention that the relatively low efficacy
of nitrophosphates as compared to urea
+ TSP was mainly due to loss of
nitrate-N component of the former by
denitrification In the flooded rice fleld

as It contalned about half of its N In
nitrate form,

Total P uptake by rice was also
less In the plots fertllized with nitrophos-
phates or urea alone than those recelv-
Ing urea + TSP In 1982, the
nitrophosphate having 60 per cent
water solubillty of P (20-20-0 grade)
showed slighlly more P uptake than
the one having 30 per cent water
solubility (15-15-15 arade). In the next
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TABLE 3. Direct effect of fertilizers on the uptake of N and P by rice
Fertllizer Level of Total N uptake Total P uptake
P20s (Kg/ha) (Kg/ha)
(Kgfha) 1982 1983 1982 1983
Nitrophosphate 30-30 60.13 57.85 17.32 16.81
(15-15-15) 60-60 72.28 60.67 21.22 20.85
90-90 78.96 74.35 23.86 22.61
Nitrophosphate 30-30 59.77 56.83 19.31 16.74
(20-20-0) 60-60 70.42 66.44 22.85 20.83
90-90 79.25 76.19 24,78 23.35
Urea + TSP 30-30 63.24 60.35 20.48 18.05
60-60 76.85 72.61 24.22 22.46
90-90 91.27 BB.15 27.28 24.94
Urea 30-0 62.24 59.35 16.85 14.99
60-0 76.51 71.46 17.71 16.81
90-0 80.18 86.32 18.34 17.25
TSP 0-30 49.20 46.56 16.95 15.85
Control 0-0 48.50 45.82 16.62 14.16
C.D. 5% 3.17 3.24 0.73 0.65

year, however, this dillerence disap-
peared probably because submergence
could mobllize sulliclent soil-P to meet
the demands of the crop. This view
Is supported by the fact that there was
little crop response to the P component
of the ferlllizers as discussod abovo.
The plots fertllized with urea + TSP
however showed more P uptake than
those receiving urea alone. Hundal
and Sekhon (1975) and Rishl and Gos-
waml {1977) also observed lower P
uptake by plants fertilized with
nitrophosphates as compared to super-
phosphate.

Data regarding grain vyield of
wheat showing the residual effects of
tho P sources revealed that both the
nitrophosphates and the TSP showed

similar’ residual elfects on wheat when
adequatea N was supplled, Total P
uptake by wheat was however less In
the plots fertilized with nltrophosphate
(15-15-15) having 30 per cent water
solubility of P as compared to TSR
The otlhor nlirophosphate (20-20-0)
having 60 per cent waler solublllty of
P stood at par with TSP in regard to

P uptake. These resulls support the
previous obsarvations regarding
residual elfects of nitrophosphales

(Mishra el al., 1986).
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TABLE 4. Residual effects of the fertilizers on wheat grain yieid and P uptake

Forlllizer applled Lovel of  Wheat graln yleld Total P uptake
lo previous crop N-P20s5 (a/ha) (Kg/ha) |
(Kg/.ha) 1982-83 1963-94 1982-84 1983-84
Nitrophosphato 30-30 41.13 37.64 14,86 13.32
(15-15-15) 60-60 42.66 39.00 15.89 14.68
90-90 43.15 39.67 16.91 15.65
Nl-tmr_ihns phate 30-30 42.92 37.36 15,59 14,57
(20-20-0) 60-60 4517 38.78 16.82 15.90
90-80 14,67 39.97 17.54 17.83
Urea 4+ TSP 30-30 43.15 38.32 16.06 14.93
60-60 45.61 40.07 17.28 16.03
90-90 46.17 41,11 20.04 17.73
Urea 30-00 39.04 34.93 11.74 11.48
60-00 37.84 35.85 11.93 11.34
90-00 38.86 35.05 11.86 11,32
TSP 0-30 42,75 37.27 15.80 14.39
Control 0-0 39.54 35.50 11.56 11.06
C.D. 5% 2.83

2.67 0.82 1.07

REFERENCES

ATANASIU, N, AND WESTPHAL, A. 1980. Re-
search on the effect of diiferent P {ar-
fillzor forms In Indla within the past 20
yoars, Tropenlsiilul, Glsaon, pp. 6O,

HUNDAL, H.S. AND SEKHON, G.8. 1975,
Evaluation of nitde phosphates as a
source of ferllizer phosphorus to rice.
Indion J. agric. Scl. 45: 344.7,

LAL, M. AND MAHAPATRA, I.C. 1877, Effect of
phosphale carrlers varying In  water
soluble and citrata soluble phosphorus
on soil extraclable P and its uptake by
rice planis. |l Riso., 24: 49- 58,

MISHRA, B., JOSHIL, M.C., SHARMA, B.L. AND
SINGH, R. 1986. Optimal level of waler-
soluble phosphorus In nitrophosphate
fertilizers. Fert. ond Agr, 40: 23-T,

PRASAD, R., BHENDIA, M.L., AND TURKHEDE,
B.B 1971. Relative efllciency of phos-
phatic {ertilizers in dilleren! soils of India.

Proc. Intern. Symp. Soll Fert, Eval. New
Delhl, 1 : 747-58,

RISHI, AJK. AND GOSWAMI, NN, 1877, Effiolancy
ol nlirophosphales of varying waler-
solubllity In regard 10 uplake and ullliza-
tlon of phosphorus by wheat. J. Indian
Soc. Soll Scl, 25 ; 370-3.

SARANGAMATH, P.A., SHINDE, B.N, AND PAT-
MAIK, 5. 1975, Eillclenoy of watersoluble
clirle acld soluble and Insoluble phos-
phate ferlilizers for rice In different solls,
Indian J. & gric. Scl., 45: 105-11.

SEKHON, G.S. 1979. Comparallve  sfficlency of
phosphallc materlals differing In water
solubllity, Bull. Indlan Soe, Soll Scl. 12:
193-201.

SINGH, B., HUNDAL, H.S. AND SEKHON, G.S.
1976. Evaluatlon of nivic phosphates
ditfering In watersolubllity of thelr pho

phorus fraction, J. agrle, Scl. Camb., 87
¢ 325-30,



