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ABSTRACT

- A field experiment was carried out during winter (rabi) seasons of 1997-98 and

1999-99 to investigate the residual effect of levels of P (30, 60 and 90 kg/ha) and . -

sources of P [single superphosphate (SSP), Udaipur rockphosphate (URP),
partially acidulate rockphosphate (PARP) and PARP + phosphate-solubilizing
bacteria (PSB)] with and without farmyard manure (FYM) @ 10 tonnes/ha on yield
attributes and vield of wheat (Triticum aestivum L. emend. Fiori & Paol.) after

soybean [Glycine max (L.) Merr.]. A significant improvement in effective tillers/m .
row length, 1,000-grain weight and grain yield of wheat was found owing to
fesidual effect of increased levels of P fertilization at 90 kg P,O./ha. Residual

.effect of PARP and PARP+PSB recorded significantly higher grain yield than SSP
and URP. Application of FYM (10 tonnes/ha) also had significant residual effect in

improving yield attributes and yield of succeeding wheat after soybean.
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debean isa highly nutrient exhaustive’

legume and requires higher amount of
nutrients pariticularly P for its optimum
production. Even then; P applied to
soybean showed residual effects on
succeeding crops. Rao ez al.(1995) inferred
that P applied to soybean was more

efficiently uilized by the succeeding wheat
comparable to that applied to wheat in.

sequence: However, Dhama and Sinha
(1983) did not find significant improve-
ment in wheat grain yield due to residual

effect of fertilizer P in legumes, viz.
soybean, greengram, cowpea and
pigeonpea—wheat sequence. The contra-
dictory results may be ascribed to variation

in build up of residual P and rate of change -

of soil-available P owing to different P

sources. Application of SSP resulted in’
significantly higher level of residual

available P compared to other phosphatic

sources (Sharma and Sinha, 1989).
However, residual effectiveness of partially

acidulate rock phosphate (PARP) was
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found  significantly  higher  than

superphosphate (Marwah, 1983). Utiliza-

tion of P by crops with various P sources is
considerably affected by organic manures.
A substantial increase in plant available P

. was observed when rockphosphate was

applied with FYM (Sharma et al., 1995).
The present investigation was, therefore,
carried out to work out residual effect of P
fertilization and FYM on productivity of
succeeding wheat crop.

MATERIALS AND METHODS

The field experiment was conducted
during the winter (rabi) seasons of 1997-98
and 1998-99 at Agronomy Farm, Rajasthan
College of Agricultural, Udaipur. The
experimental soil was clay loam in texture,
having available N 270 kg/ha (alkaline
KMnO, ‘method - Subbiah and Asija,
1956), P 17.3 kg/ha (Olsen’s method —

Olsen et al., 1954) and K 390 kg/ha (flame -

photometer method — Richards, 1968). It

was slightly alkaline in reaction (pH 7.9).

Treatments consisted 3 levels of P (30, 60
and 90 kg/ha) and 4 sources of P (SSP,
URP, and PARP+PSB) with and without
FYM (10 tonnes/ha) along with absolute
control and sole FYM application @ 10
tonnes/ha, replicated 4 times in factorial
randomized block design. The Udaipur
rock phosphate . (URP) and partially
acidulate rock phosphate (PARP) contained

© "17.8 and 33.8% P, 0, respectively. Bacillus

megatherium was used for soybean seed
inoculation @ 5g/kg seed. A uniform dose
of 30 kg N/ha, well-rotten FYM and all the
P sources as per treatment were applied at
sowing of soybean. After harvesting of
soybean, each experimental plot was
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prepared manually. without disturbing
original plant layout. Wheat variety ‘Raj
3077 was used for study: Only N

_application through urea was made to the

extent of 75% of recommended (90 kg N/
ha) into 2 equal splits, at sowing and first
irrigation. No P application was made to
wheat crop. The observations were recor-
ded on yield determinants and yield of
wheat. '

RESULTS AND DISCUSSION

Dry-matter accumulation/m row length
at 60 days after sowing, effective tillers/m
row length, grains/ear.and 1,000-grain
weight of wheat significantly increased
owing to residual effect of all soybean
appl’ied treatments compared with-absolute
control during both the years. This resulted
in increase of yield the dry matter signifi-
cantly. Residual effect of P fertilization also -
significantly increased the effective tillers
and grain yield of wheat over sole FYM
application (Table 1). :

Phosphorus level

A significant increase in yield attributes,
viz. dry matter/m row at 60 days during
1998-99, effective tillers/m row length and
1,000-grain, was registered with increase
levels of residual P. Enhancement in the
yield attributes resulted in significant
increase in grain yield with residual P level
90 kg/ha over 30 kg/ha during both-the
years, however, 60 kg/ha residual P level
could not increase grain yield significantly
over 30 kg/ha (Table 1). A significant and
positive association bétween residual P
levels and effective tillers/m row (r=0.928),
test weight (r=0.978*) also affirms the-



Table 1. Residual effect of levels and source of phosphorus with and without farmyard manure on yleld attnbutmg parameters and yield of wheat
after soybean N

Treatment °~ Dry matte/m - Effective Grains/vﬂ "~ 1,000-grain Gram y1e1d © Straw yield Harvest index
(g) at 60 DAS tillers/m. ear * weight (g) (g/ha) ~ (gha) - (%)

1997— 1998~ 1997 1998 1997- 1998 1997- 1998~ 1997- ,1998‘ 1997- 1998 1997- 1‘998—

98 99 98. 99 . 98 99 98 99 9% - 99 . 98 9 . 08 99 .

Absolute control 3230 3550 785 902 316 332 . 3841 3889 3300 3653 5225 5570 39.06 39.65
Resttreatments 4641 48.05 943 982 362 372 4091 4209 39.65 4217 5598 57.82 4146 4219

‘P test * * . * NS N§. . NS * . *°' NS NS NS NS
FYM(sole) 3579 37.09 *825 915 363 363 3914 .40.56 3506 = 3870 5429 5643 3933 40.67
Ptreatments  46.86 4851 948 984 | 372 3727 4049 %:42:16. 39.84 - 4231 © 5605 57.88 . 41.55- 42.25

‘P test * * Tk * NS NS -~ ..* NS w0 NS NS NS NS
P level (kg P,0/ha) . : o .- " ' )
30 - 4578 4682 925 967 354 364 4032 4144 3848 41.17° 5537 5710 4100 41.97
60 4677 4874 948 982 362 374 4109 4210 3984 4248 5605 5777 4157 4244
90- 4801 4997 97.1 1004 370 379 4156 4289 4118 4328 5673 S877 42,09 4242
CD(P=0.05) NS 231 367 262 NS. NS 065 0846 1532 1556 NS NS NS NS
Psodrce ; ' ) . o :
SSP . 4133 4291 932 964 357. 373 4023 4146 3866 41.24 5554 57.05 4105 41.95
URP 4210 4360 922 956 -360 363 4034 4155 3882 4138 5577 57.25 41.04 41.96
' PARP 5102 5302 963 1004 364 375 4160 4282 4070 43.23 5622 5825 4204 42.64

PARP+PSB 5297 5443 975 1033 363 37.7 4179 4281 4117 4339 5667 5898  42.07 4247
CD (P=0.05) 2882 2669 424 - 3.03 NS NS~ 0758 0977 1.768 1.797 NS NS NS NS

FYM (tonnes’ha) . v . a . :
0 4505 46.72 925 973 349 361 4044 4155 3737 39.77 5394 55.19 .- 40.96 41.92
10 - 4867 5030 97.1 99.5 375 383  41.53 4277 4230 .. 44.85 5816 60.57 . 42.14 4239

CD (P=0.05) 2.038 2504 3.00 214 105 103 0536 - 0691 1.251 1271 2320 2.136 NS NS

*Significant at 5% level; NS, non- 51gn1f1cant ‘PSB, phosphate-solubilizing bacteria
‘DAS, Days after sowmg
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Table 2. Response of yield parameters and wheat yield to residual P levels and relatlonshlp
between grain yield and yield attributes of wheat

Dependent character

Independent character . I

Residual P levels
Residual P levels
Residual P levels

Effective tillers/m
1,000-grain weight (g)
Grain yield (g/ha)
Grain yield (g/ha)
Grain yield (g/ha) -

Grain yield (g/ha) Grains/ear

Effective tillers/m
1,000-grain’ weight (g)

‘r Regression equation
0.928 Y=87.71 + 0.14 X
0.978% Y=39.72 +:0.03X
0.947* Y=36.68 + 0.07X
0.851*%*  Y=17.54 + 0.61X-
0.795%*  Y=-42.77 +"2.01X
0.932%%¥  Y=-24.31 +1.78X_

results and role of residual P levels in
increasing yield component. These parame-
ters had significant bearing on grain yield
ﬁs evinced by their positive and strong
interrelationship with grain yield (Table 2).
The increasing residual P levels might have
complementary effect and maintained a
balanced N and P medium conducive for
higher tiller production and later on in
ensuring healthy plumpy grain, thereby,
increased grain yield. The results are in
close confirmity with the findings of Rao
et al. (1995). Grains/ear, straw yield and
harvest index of wheat were not signifi-
cantly affected due to levels of P fertili-
zation.

Phosphorus sources :

Residual effect of PARP and
PARP+PSB was found significantly higher
than that of SSP and URP on “yield
attributes, viz. effective tillers/m, 1,000-
grain weight, dry matter/m row, and
ultimately grain yield (Table 1). The
marked increase in yield components and
thereby grain yield of wheat owing to
PARP and PARP+PSB might be attributed
to the exchangeable P pool of soil ata
relatively stable concentration for extended
period, possibly due to lower rate of P

fetention and continuous dissolution of the
rock phosphate of PARP owing to
‘secondary acidulation’ (Lindsay and
Stephenson, 1959). Grains/ear, straw yield
and harvest index of wheat weré¢ not
remarkably affected due to residual effect
of various P sources.

Farmyard manure

All the yield-attributing characters, viz.
effective tillers/m, grains/ear and 1,000-
grain, and thereby grain as well as straw
yields of wheat in comparison to no FYM
(Table 1). This could be ascribed to
enrichment of the soil with N and P at the

~ end of soybean cropping and subsequently

adequate and sustained availability to
succeeding wheat. Brady (1996) genera-
lized that one-half of N and one-fifth of P
may be recovered from organic manure
applied. Thereafter, the rest nutrients
available at slower rate to subsequent crops.
Results of this investigation are in close
agreement with findings of Rao et al.
(1995).

Thus phosphorus fertilization to soybean
(90 kg P,O4/ha) had significant residual
effect inrenhancing subsequent wheat grain
yield. A significant improvement in grain
yield of wheat was observed due to residual
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effect of FYM, PARP alone or along with
PSB in comparison to SSP and URP. "
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