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-tigns, Itis well known, that malze 1s heavy durmg the rainy (kharif) seasons of 1997
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field.experiment was conducted at the Main
Research Station, Hebbal, Bangalore

and 1998 to study the. etfecl of mtegrated.
nutnent management on y1eld and nutnent
balance in, ma.lze

MATERIALS.AND METHODS

. The. study was. carried.out.on sandy-
loam so11 at the Agronomy Field Un1t Main
Research Stat1on Hebbal. The soil-was_
near ‘neutral w1th pH 6.5- and electr1ca1.
conductrvrty 2.21 dS/m The s011 Was. low
in organic carbon (0. 38%) and the. ava.llable
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- nitrogen (147.2 kg/ha) and available K,O

(147.4 kg/ha) and medium in available
P,0; (37.7 kg/ha). All together 7 treatments
comprising combinations of inorganic and
organic sources and also in isolation (Table
1);were-tried: in randomized. block: design

with: 3:replications. Maize hybrid' ‘Deccan
103! and: ‘Pioneer-3015” were.used‘during:
1997;andi 1998 respectively: Both FYM: and:
Vermicompost: samples were-analysed: for:
available-N; P;0; and K;O:contents and:the:
composition; was: 0 62, 1:38:and:0:18; 0:36.
and:0:48:and:0.71% in, FYM:and' vermi:

compost:-respectively..

The quantity of vermicompost and FYM.
required.for-each.plot: was.calculated:based:
on their.composition of NPK and:as:per: the.

_treatments and:were :incorporated?int_d soil’2
weeks.before sowing: Urea, single superr
phosphate-and'muriate-of potash: were-used:
as source of'N; P-and K respectively.: The:

.. entire dose of phosphorus and’ potassium-

and 50% of nitrogen were placed 5 cm-deep:
and 5-cm away from.the seed.row.as-a.

basal dose. The remaining N was top-
dressed 30 days. after sowing. The seeds
were sown in July in 60 cm rows. at 30 cm

apart. Irrigations were given, depending on.

- the dry spell. Nutrient analysis in soil'and
plant was.done as per prescribed ‘methods.
~ The yield and:yield components were Te-

corded-and nutrient balance-for the second-

year data was worked out after converting
to N, P,O, and'KZO

RESULTS AND DISCUSSION

Gram yield.

Application of 50% recommended NPK
+.12 tonnes’ha FYM registered the
maximum grain yield in 1997, followed: by
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75% recommended NPK + 2.7 tonnes/ha
vermicompost which were-at par with each
other (Table 1). Application of vermi-
compost (2.57 tonnes/ha) or FYM (3.03 -
tonnes/ha)-alone significaptly lowered the
yield: compared: to combination of both
inorganic and' organic fertilizers. Similar-
trend’ was: observed. in: t'ést weight and’
grains/row. During- 1998, the-highest. grain:

yieldiwas recorded with:75% recommended;
dose: of fertilizer + vermicompost: 2.7/
tonnes/ha which was. on. par with- 75%

recommended: dose: of fertilizer + FYM; 6.
tonnes/ha; 100% recommended: dose: of
fertilizer, 50% recommended’ dose: of
fertilizer + vermicompost 5.4 tonnes/ha.and:
50% recommended: dose of: fertilizer +-
FY¥M: 12 tonnes/ha; recording 6.05,.5:99; .
5.65and:5:64:tonnes/ha.grain respectively.

Kale-et:al; (1991) suggested-that:quantity of
chemical; fertilizers: could. be-rediiced: by-
25-50%: when-applied - with vermicompost..

Inithe-present:study, higher grain-yield with-

75% recommended:dose of: fertilizer-along

with-either-2:7 tonnes/ha vermicompost-or:
6 tonnes/ha FYM was- attributed'to more-
grains/tow, grain yield/plant and: test:
weight, The. vefmicompost besides: having:

~ higher-available:N; P;0; and K, O:status:
has richi-population of: mlcrobes\mlght have-

degraded:and mobilized:the:nutrients- to-
available form, The exudates-of earthi-- .
worms would also-support the-growth of”
micro-organisms. whyi'c_h‘.;»se_c,rete plant:
growth-hormones. These micro-organisms-
are also found to fix.atmospheric N.into

available-form. Further:several enzymes
and hormones present in the vermicompast-
might have stimulated the growth and

development of maize. The higher yield
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Table 1. Yield and yield components of maize as influenced by integrated nutrient management

Straw yield

0.21

Treatment Grains/ Grain weight/  Test weight Grain yield
row plant (g) . (@ (tonnes/ha) (tonnes/ha)

_ 1997 1998 1998 1997 1998 1997 - 1998 1997 1998
T,, RDF (150:75:40 kg _ :

N, P,O, and K,0 kg/ha) 335 35.2 140.92 38.00 21.86 3.17 5.99 22.50 945
T,, 75% RDF + FYM 6 tonnes/ha 31.5 36.5 144.13 38.75 21.96 3.23 6.05 21.07 9.76 '
T, 50% RDF + FYM 12 tonnes/ha - 31.8 - 324 129.50 40.01  21.76 348 5.64 20.59 895 -
T"1 75% RDF + VC 2.7 tonnes/ha 33.2 373 147.63 - 3890 22.30 3.38 6.12 21.54 997
T, 50% RDF + VC 2.4 tonnes/ha 32.6 327 132.10 37.86 21.96 - 3.07 5.65 20.59 9.04
T, FYM 24 tonnes/ha 252 . 254 12354 3740 1826 304 372 1820 683
T,, VC10.8 tonnes’ha 25.5 27.0 127.53 36.00 18.63 2.98 3.85 16.04 7.06

CD (P=0.05) 5.5 3.1 5.85 NS 8.13 0.50. 4.11 1.67

RDF, Recommended dose of fertilizer; FYM, farmyard manure; VC, Vermicompost

Table 2. Nutrient balance (kg/ha) after maize as influenced by integrated nutrient management (1998)

.

~

Treatment  Initial stams Nutrients Nutrients Expected ‘Actual Net loss or
of available added by the removed by balance balance _gain
- - treatments the crop - :
N PO, KO > N PO, KO N PO, KO N- PO, KO
. N PO, KO N PO, KO

T, 2408 384 1434 - 150 75 40 1325 338 126.6-.2573 795  56.8 244.1 439 152.7 -13.57 -35.9 +959
T, 240.6 39.2 1452 150 75 ‘- 40  1365 36.0 131.3 254.1 78.1 539 251.8 442 1536 -23 -33.9 +99.7
T, 2394 392 1450 150 75 40 1226 305 1168 2672 83.6 681 260.0  48.0 1569 -7.2 —35.6 +88.8
T, 2404 39.1 1452 150 75 40 139.1 373 1350 251.3 81.8 502 258.2 51.8 154.7. +7.0 -30.0+104.5
P 2413 386 1462 150 75 40 1239 312 1189 2674 824 672 2653 53'.3 159:7 -21 -29.1 4925
T, 2400 393 1446 150 75 40 839 214 821 3060 928 995  261.9 55.4 .160.2 ~44.1 -37.4 +60.7
T 241.1 392 1443 150 75 40 870 222 3041 919 963 2669 1629 -37.1 -34.6 +66.6

Treatment details are given in Table 1

87.9

57.4
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with 75% recommended dose of fertilizer +
FYM 6 tonnes/ha was due to the added
FYM which acts as store- house of several
macro- and micro-nutrients, apart from
improving the soil physical conditions.

Nutrient balance : .
The combined application of organic and
inorganic chemical fertilizers not only
increased the availability of nutrients but
also their uptake by the crop (Table 2). The
uptake of N, P and K by maize was higher
~ due to application of 75% recommended
" dose of fertilizer + 2.7 tonnes/ha vermi-
compost. However, the application of either
. 24 tonnes/ha FYM or 10.8 tonnes/ha vermi-
compostregistered the lower nutrient uptake.
.In general, loss of N and P was more
where either only chemical fertilizers or
orginic fertilizers were applied. This was
mainly because of slow release of nutrients
for the first crop from the organic sources.
However, the loss was less when inorganic
and organic sources were applied in combi-
nation. Among the different treatments, the
removal of N by crop was higher with 75%
recommended dose of fertilizer + vermi-
compost 2.7 tonnes/ha. The actual balance
of N was higher with vermicompost 10.8
tonnes/ha. The loss of N was more with 24
tonnes/ha FYM (—44.1 kg/ha) and less with
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50% recommended dose of fertilizer + .
vermicompost 5.40 tonnes/ha (=2.1 kg/ha).
This might be due to slow mineralization of
nutrients in the organic source to the first
crop (Sabey, 1980). The removal of avail-

~ able P,0, was higher with only vermi-

compost 10.8 tonnes/ha (57.3 kg/ha). The
loss of P,O5 was observed in all the treat-
ments might be due to fixation of available
P,0,. There was a gain of K,Q in all the
treatments, might be due to decrease in
shifting equilibrium of K,O in the soil and
also reduced leaching losses.

Thus, it can be concluded that the com-
bined application of 50 or 75% recom-
mended dose of fertilizer + 12 tonnes/ha
FYM or 2.7 tonnes/ha vermicompost would
enhance the productivity of maize apart
from reducing the loss of nutrients in the -
soil. '
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