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Abstract: Field experiments were conducted to

Coimbatore - 641 003, Tamil Nadi.

study the effect of P sources and levels

‘1 o maize -sunflower system, The resulis of the study revealed that, single super phosphate

with or without micrebial  inoculants rft
the available nutrient status of the soil.

recommended level of PO, to maize, improved
The soil nutrient status in sunflower crop and

{he uptake of nutrients in ‘maize and sunflower increased with SSP with microbial-inoculants,
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Intraduction

Maize-sunflower is one of the cropping
systems that is followed in Coimbatore district
of Tamil Nadu. The fertilizer responsive crop
like maize removes maximum quantity of nutrients
from soil. Though the P applied to the soil
is not completely removed by the crop, part
of it is fixed in the soil. The slow mobility
of applied P and its marked fixation resulls in
low crop recoveries of the order of 20-25%,
which calls for ways and means for judicious
use.(Singh, 1993). Phosphorus when. applied to
a crop leaves residue and this residue could
meet the P nceds of the succeeding crop lo
certain extent, Henee, a study was made to find
out the effect of sources and levels of P on
the soil available nutrients and uptake by the
crops at harvesi in a maize-sunflower cropping
scquence,

Materials and Methods

The field experiment was conducted in
a black soil with a pH of 83 during 1997-
98 and 1998-99 at Tamil Nadu Agricultural
University. Coimbatore.  The fertility status of
the soil was classified as low in available N
(254.0 kg ha') and phosphorus (9.1 kg ha')
and high in available K (276.3 kg ha') The
first crop maize was raised in a split plot design,
the sccond crop namely sunflower was raised
in a split split plot design with three replications-
The treatments for maize consisted of phosphorus
sources in the main plots wiz. Mussoorie rock
phosphate (MRP) + Microbial inoculants (M),
-MRP alone (M,), Single super phosphate (SSP)
+ Microbial inoculants (M,), SSP alone (M,) and
phosphorus levels in the sub plots viz. 50%
recommended level of PO, (P ), 75% recommended
level of PO, (P,), and 100% recommended level

of P,O, (P,). For the second crop (sunflower:

the treatments consisted ‘of the same main and
sub plot treatments of maize. But, for the sunflowe:
crop, the sub sub plot treatments were skipping
PO, for sunflower ie. application of P,O, for
maize crop alone (S,), and No slopping ic. P,0,
application for both maize and sunflower (S.),
Whereas for the fodder cowpea, the sub-sub plof
treatments were skipping P,O, for sunflower ang
fodder cowpea (S,), skipping P,O, for floddes
cowpea alone(S,) and no skipping iec. PO,
application for maize and sunflower crops ir
the system. The N and K were applied a
recommended levels (Anon 1996). The microbin
inoculants consisted of Phosphobacteria 1.76 k¢
ha', Trichoderma viride 880 g ha™ and Psendomona:
florescens 880 g ha'. The variety ol maize anc
sunflower used were Co |, and Co 4 respectively
The maize crop was raised during the montl

.of September and sunflower during January. Th

recommended P,O, for maize and sunflower were
62.5 and 20.0 kg ha' respectively.

Results and Discussion
Soil available nutrients
Maize ;

The soil available N was not significantly
influenced by the phosphorous sources and levels,
SSP with micobial inoculants significantly increased
the available soil P over the SSP applied alone
in both the years. (Table 1). The reason might
be, as the SSP contained water soluble P, the
availability of P was more. SSP maintained
a higher level of soil available P (Patel er al
1986). The recommended level of P,0, increased
the available soil P significantly over the 75%
recommended level of P,O,. With regard to the
available potassium in the soil, SSP applied alone
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uble 1. Soil available nutrients and uptake of nutrients in maizc.

Soil available nutrients (kg ha') at harvest Uptake of nuirients (kg ha'') at harvest
N F K N P K

1997- 1998- 1997- 1998- 1997- 1998- 1997- [998- 1997- 1998- ]997- 1993.
- 98 99 98 99 98 99 ) 99 98 99 98 99

reat-
ents .

‘hosphorus sources
4, 2464 272.2 11.0 122 303.2 3325 1495 127.2 193 166 1175 1104
246.2 2674 108 11,7 299.8 319.8 1439 1240 184 151 117.1 107.6
. . 24750 276.6 135 145 3249 3443 1535 1349 229 199 121.6 116.2
. 246.8. 2756 127 135 3187 3374 1515 13201 212 190 120.1 1146
” NS NS 0.81 0.68 654 1435 652 093 006 055 NS 0.94
1
hosphorus levels
l 2458 270.1 102 109 308.9 329.7 1394 1186 142 124 1113 1044
F 247.1 273} 127 136 3104 334.6 1534 133.2 230 196 1209 1154
._5" 2474 2755 131 143 3157 336.2 155.9 1368 242 210 1246 1168
D NS NS 044  0.351 NS NS 443 048 077 062 341 045
1 5% -

l

Table 2. Soil available nutrients and uptake of nutrients in sunflower.

= -

R

4

Soil available nutrients (kg ha'') at harvest Uptake of nutrients (kg ha'} at harvest
Jrcat- N P K N P K

ments
1997- 1998- 1997- 1998- 1997- 1998- 1997- 1998- 1997- 1998- 1997- 1998-
08 g9 28 09 o8 99 08 99 o8 99 98 a9

Phosphorus sources )

Mo 2364 2575 9.3 9.2 3123 3258 52.15 4945 108 108 373 392
M 2326 2550 9.1 8.8 300.1 321.8 17.02 4650 90 101 337 34
M 2543 2629 106 11.2 3159 3347 5477 5643 129 140 406 443
M, 238.0 2594 104 99 3024 333.0 5232 53.02 1.6 13.] 38.3 426
CD 7.43 NS 047 046 173 NS 058 268 037 072 1.03 204

al 3%

Phosphorus levels
P 2348 2567 9.0 9.0 3005 326.3 49.28 49.07 102 110 346 36.6

P. 2401 259.1 101 99 3126 329.1 52.50 51.60 112 124 379 412
P, 2459 2603 106 104 317.5 331.0 5291 5337 119 127 399 424
CD 343 . NS 035 041 563 NS 043 209 021 035 054 L5

al 55

Skipping Phosphorus
§ 237.2 2579 93 9.3 301.6 327.9 45.67 48.96 10.I 109 355 377

sl 2434 2595 104 102 3187 329.7 5446 5374 12.1 131 395 424
ch 548 NS. 023 027 506 NS 109 132 021 039 065 1.19

al 5%

et (L] -

recorded an increased available K. The phosphorus ~ Senflower o o

levels did not show any significant influence SSP with microbial inoculants significanly

on the soil available K. increased the soil available N during 1997-98,
The soil available N was 254.3 kg ha'at harvest.
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(Table 2). During 1998-99, soil available N was
not significanily influenced by P sources.  With
respeel 1o the phosphorus levels, the rucrammq.:ndcd
level of P,O, significantly increased the available
soil N during 1997-98 and whereas 1998-99,
significant differences were nol li?ll‘.’!ﬂd, The
PO, application for both the crops in the system
significantly increased the soil available N during
1997-98, Appreciable differences were not exhibited
during 1998-99.

The available soil P was significantly
influenced by P sources and levels. During 1997-
98, SSP + microbial inoculants increased the
sail available P and was statistically comparable
with SSP alone. Whereas in 1998-99, SSP with
microbial inoculants increased the soil available
P . This increasc in soil available P might be
due to the water soluble P in the SSP. The
available soil P status improved upte the
recommended level of P,O, in the year 1997-
98 and in 1998-99, the response was upto 75%
of recommended level of PO, Phosphorus
application to both, the crops in the sysiem
improved the available P status of the soil. (Table
2 ). This is due to the addition of P for maize
as well as for sunflower crop, resulting in the
build up of P. The availablc K in the soil was
significantly influenced by the P management
practices during the year 1997-98 and in 1998-
99. Bul significanl variations were not observed.

Nutriemt  Uptake
Maize :

SSP when applied alone increased the
uptake of N during 1997-98. Whereas during
1998-99, SSP with microbial inoculants was
significantly superior over the SSP when applied
alone, (Table- 1), The N uptake increased upto
75% recommended level of PO, Singh and
Ahlawat (1998) reported that, ) application for
preceding green gram increased the N uptake
of maize.

The uptake significantly increased at SSP
with microbial inoculants and at recommended
level of P,0,. The P uptake with respect to sources
were 22,9 and 19.9 kg ha' during 1997-98 and
1998-99 respectively. Since SSP was applied as
basal, the root development might have improved,
resulling in increased P uplake. Phosphorus uptake
was significantly higher in the super phosphate
treated plots as compared to rock phosphate treated
plots. (Zaharah er al, 1989).

SSP with microbial inoculams significantly
increased the K uptake during 1998-99,The
recommended level of P,O, increased the K uptake
during both the years,

M. Kumaresan and M. Rajaya

Sunflower:

The uptake of N significantly increased
at 75% recommended Jevel of PO, in both the
years (Table 2). The PO, application 1o maize
and sunflower crops increased the N uptake. SSp
with microbial inoculants. at recommended leve!
of P,0, applied to both the crops in the sysicm
increased the P uptake. P as SSP was more effective
(Rachewad er al. 1991),

The SSP with microbial incculants at
recommended level of PO, applied to both the
crops in the system increased the K uptake during
1997-98. Whereas in 1998-99, SSP applied alone
with 75% recommended level of P,O, applied

to both the crops in the sysiem increased the

K uptake.

It can be concluded from the study that
SSP with or without microbial inoculants and
P,O. at recommended level 1o maize improved
the. i’erlilit:l,ur status of the soil. SSP with microbial
inoculants at recommended level of P,O, appliced
for both maize and sunflower improved the soil
fertility status in sunflower crop. The uptake
of nutrients in maize and sunflower incrcased
with S5P and microbial inoculants at recommended
level. of P,0,. When P,O, was applied to both
maize and sunflower, the uptake of N,P and K
was increased.
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