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BALANCE SHEET OF AVAILABLE PHOSPHORUS IN RICE BASED
CROPPING SYSTEMSBY PHOSPHORUS MANAGEMENT

In order to arrive at a balance sheet
of available phosphorus by phosphorus
management in rice based cropping sys
tems viz., rice- rice-cowpea and rice-rice-
sesamum, an experiment was laid out at
the College of Agriculture, Vellayani for
two years from June 1984 to September
1986. Theexperimentwaslaid outinaran-
domized block design with . three
replications comprising of eight treat-
ments. The treatments were continuous
phosphorus application to all three crops
inthesystem(T,), phosphorusapplication
to the first and second crop of rice (T»),
phosphorus application to the first crop of
rice and third crop of cowpea/sesamum
(T5), phosphorus application to the first
crop of riceonly (T,), phosphorus applica-
tion to the second crop of rice and third
crop of cowpea/sesamum (Ts), phos-
phorus application to the second crop of
rice only (Tg), phosphorus application to
thethird crop of covvpea/sesamum only
(T7) and control plot with no addition of
phosphorus to any of thecropsin the sys-
tem (Ty). Phosphorus was applied
according to the treatments basced on the
package of practicesrecommendationsof
theKeralaAgricultural University (KAU,

1983) for each crop. The recommended
doses of nitrogen and potassium for
respective Crops in respective seasons were
applied uniformly to all plots. Available
phosphorus status of the soil was es
timated by Bray's method (Jackson, 1958)
and expressed in kg ha ™.

The data on the balance sheet of
available phosphorusfor rice- rice-cowpea
systemfortwoyears(Table 1)revealed that
skipping of phosphorus fertilizer con-
tinuously (Ty) drastically reduced the soil
available phosphorus to the extent of in-
curring aloss of 12.6 kg ha'. The highest
build-upof 128kgha ' over theinitial soil
level was in the treatment where phos-
phoruswasapplied to all thethreecropsin
the system (T,) followed by T;, where
phosphoruswasappliedtothefirstcrop of
riceand third crop of cowpea. Build-upin
available soil phosphorus under con-
tinuousapplicationof superphosphatehas
been reported by Deka and Singh (1984).
The soil fertility level almost maintained
where phosphoruswas applied only to the
third crop of cowpea (T;) and aso where
phosphorus was applied to the second
crop of riceand third crop of cowpea (Ts).

Table 1. Balance sheet for available phosphorusin soil under rice-rice-cowpea system over

two years (1984-85 and 1985-/86), kg ha '

Initial

Treatments P added P removed ”.'(ljuomputed Actual Net gain
level by crops balance balance
T1 45 200 1563 89.7 578 128
T2 45 140 1455 398 459 09
T3 45 130 1398 352 50.6 56
T4 45 70 148.3 -333 413 -37
5 45 130 1490 26.0 458 08
T6 45 70 1471 -321 424 -26
17 45 60 1649 -59.9 451 0.1
T8 45 0 1391 -94.1 324 -126
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Table 2. Balance sheet for avail able phosphorusin soil under rice-rice-scasmum systemover

two years (1984-85 and 1985-86) kg ™'

Treatments Initial 1 P added P removed Computed Actual Net gain
level by crops balance balance
T1 45 170 1535 615 54.6 9.6
T2 45 140 1364 49.6 532 82
T3 45 100 1374 7.6 46.6 16
T4 45 70 1376 -226 402 -4.8 i
1 T5 45 100 1488 -38 455 05 |
T6 45 70 1424 274 451 01
T7 45 30 1593 -84.3 44.2 -0.8
| T8 45 0 1308 -04.8 1 R1 i -129

Thusfrom the soil fertility point of
view itisnot necessary that al three crops
in the system need to be fertilized with
phosphorus. For maintaining initial phos-
phorus status of soil, phosphorus need to
beapplied only to third crop of cowpea. If
somebuild-upisnceded over initial level,
either oneof thericecropscanbefertilized
in addition to the third crop of cowpea.
For rice-rice-sesamum System aso, almost
the same trend of rice-rice-cowpea, was
observed (Table 2). Continuous skipping
of phosphatefertilizertoall thethreecrops
inrotation red uced the soil available phos-
phorus drastically incurring a net loss of
129kgha™. Thehighest build-up of 9.6 kg
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ha’ was in the treatment where phos-

phorus wasapplied toall thethreecropsin
the system. The treatment where phos-
phorus was applied to the second crop of
riceand third crop of sesamum (Ts), main-
tained the fertility level almost to that of
the initial level. The treatment where
phosphorus was applied only to the third
crop of sesamum (T>), showed avery dight
reduction of available phosphorus content
overinitial level.
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