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Effect of Integrated Nutrient Management Practices on Growth and Yield
of Maize under Rainfed Condition
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ABSTRACT

A field experiment was conducted to evaluate the integrated use of organic and inorganic source of
nutrient on growth, yield and yield parameters of hybrid maize during kharif season 2009 at Main Agricultural
Research Station, Dharwad (Northern transition Zone) of Karnataka. The results of the study revealed that
application of enriched FYM @ 7.5 t ha™ recorded significantly higher grain yield, harvest index and dry matter
accumulation at harvest and was on par with FYM @ 7.5 t ha!, vermicompost @ 2.5 t ha' and poultry manure @
1.0 t ha'. Organic manures application did not influence significantly on stover yield, 1000 grain weight, number
of grains per cob, number of rows per cob, number of grains per row, cob diameter, cob length and cob weight
of maize. Significantly higher stover yield, number of grain per row, cob weight, dry matter accumulation at 60
DAS and at harvest were noticed with application of 150% RDF. Poultry manure @ 1.0 t ha™ with 150% RDF
application recorded significantly higher number of grains per row and harvest index. Application of FYM @ 7.5
t ha' with 150% RDF and enriched FYM @ 7.5 t ha™' with 150% RDF recorded significantly higher cob weight and

stover yield, respectively.
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Maize (Zea mays L.) is one of the important
cereal crops next to wheat and rice in the world.
Maize has high production potential compared to
any other cereal crop. The Productivity of maize is
largely dependent on its nutrient management. It is
well known that maize is a heavy feeder of nutrients
and because of this nature; it is a very efficient
converter of solar energy into dry matter. Continuous
use of chemical fertilizers in intensive cropping
system leading to imbalance of nutrients in soil,
which has adverse effect on soil health and also on
crop yields. On the other hand continuous use of
organic manures helps to build up soil humus and
beneficial microbes besides, improving the soil
physical properties. But use of organic manures
alone does not result in spectacular increase in crop
yield due to their low nutrient status. Keeping these
points in view, present experiment was conducted
with the objective of studying the effect of integrated
nutrient management on growth and yield of maize.

MATERIALAND METHODS

A field experiment was conducted during
kharif season 2009 at Main Agricultural Research
Station, Dharwad which comes under Northern
transition Zone of Karnataka. The soil type was black
clay with a pH of 7.50. The available nitrogen,
phosphorus and potassium content was 256.7,
21.62 and 319.6 kg /ha, respectively. The experiment

Organic, Rainfed.

was laid out in split-plot design with three
replications. There were 14 treatment combinations,
consisting of organic manures [FYM: 7.5 t ha”,
Enriched FYM: 7.5 t ha' (Enriched with
Azospirillium, PSB and Rock phosphate),
Vermicompost: 2.5t ha™', Poultry manure: 1t ha”,
sunhemp green manuring (1:1 row proportion),
Maize residue incorporation 5.0 t ha' and no organic
manures] and two levels of inorganic fertilizers [100%
RDF and 150% RDF]. Maize was sown at a spacing
of 60 X 30 cm on 24" June, 2009. Sunhemp was
sown simultaneously between two rows of maize.
Further, sunhemp was incorporated into the soil, 45
days after sowing. The quantity of poultry manure,
vermicompost and FYM were calculated equivalent
to 25 per cent of recommended nitrogen which works
t0 1.0, 3.5and 4.9t ha™, respectively and they were
applied uniformly to respective plots 15 days prior
to sowing. The nitrogen content of poultry manure,
vermicompost and FYM was 2.50, 0.70 and 0.51
per cent, respectively.

The recommended dose of fertilizer for maize
is 150 kg N, 75 kg P,O, and 37.5 kg K,O ha™.
Fertilizer dose were calculated as per treatment and
applied to each plot using urea, SSP and MOP.
Entire dose of phosphorus and potassium and 50
per cent nitrogen were applied at the time of sowing.
The remaining half of the nitrogen was top dressed
at 30 days after sowing. Crop was harvested on 18"
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Table 1. Plant height, total dry matter accumulation at 60 days after sowing and at harvest as
influenced by integrated nutrient management practices in maize

Treatment Plant height Dry matter at 60 Dry matter at
(cm) DAS (qgha') harvest(qha”)

Main (Organic sources)

T FYM@7.5tha’ 215.50 42.26 77.87

T,:Enriched FYM@ 7.5 tha 215.83 42.62 79.50

T,: Vermicompost @ 2.5t ha 209.83 42.69 76.97

T,: Poultry manure @ 1.0 t ha 212.00 43.76 78.06

T,: Sunhemp as green manure (1:1 row ratio) 217.33 36.97 69.26

T, Maize residue @ 5.0 t ha” 214.33 38.35 67.93

T,: No organics 211.50 35.52 65.35

S.Em.t 2.63 0.95 1.92

C.D (P=0.05) NS 2.92 5.92

Sub (Fertilizer levels)

F,: 100 % RDF 213.29 39.16 70.49

F,: 150 % RDF 214.24 41.46 76.63

S.Em.t 1.65 0.45 0.75

C.D (P=0.05) NS 1.36 2.28

Interaction

S.Em.x 4.06 1.27 2.38

C.D (P=0.05) NS NS NS

FYM: Farm yard manure
DAS: Days after sowing
RDF: Recommended dose of fertilizer

October, 2009. Soil samples were drawn next day
after harvest of the crop from each treatment. The
soil samples were analysed for nitrogen, phosphorus
and potassium by alkaline permanganate oxidization
method, Olsen’s method and Flame photometer
method, respectively.

RESULTS AND DISCUSSION

Growth parameters

Significant difference in dry matter
accumulation at 60 DAS (Days after sowing) and at
harvest was observed due to organic manures (Table
1). At 60 DAS significantly higher dry matter
accumulation (43.76 q ha') was noticed with the
application of poultry manure @ 1.0 t ha', and it
was on par with FYM @7.5 t ha, enriched FYM @
7.5tha'and Vermicompost 2.5 t ha. Significantly
higher dry matter accumulation at harvest (79.50 q
ha') was noticed with the application of enriched

FYM @7.5t ha' and it was on par with rest of the
organic manures except sunhemp as green
manuring crop (1:1 ratio), maize residue @ 5.0 tha'
and no organic manures. This may be due to better
synthesis of chlorophyll in leaves since FYM,
vermicompost and poultry manure contain
appreciable quantities of magnesium apart from
other nutrients, which might have helped in synthesis
of chlorophyll. These findings were in accordance
of the results of Costa (1991). Plant height was not
influenced significantly due to application of different
organic manures.

Application of fertilizer levels also exhibited
significant influence on dry matter accumulation at
60 DAS and at harvest (Table1). Significantly higher
dry matter accumulation at 60 DAS (41.46 q ha')
and at harvest (76.63 q ha™') was noticed with the
application of 150 % RDF as compared to 100 %
RDF. These results are in agreement with the
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findings of Vos et al. (2005) and Harikrishna et al.
(2005).

The interaction effects of organic manures
and inorganic fertilizers were not differed significantly
with respect to plant height, dry matter accumulation
at 60 DAS and at harvest.

Yield and yield components

The grain yield and harvest index of maize
was significantly influenced by the application of
organic manures (Table 2). Among the organic
manures, application of enriched FYM @ 7.5 t ha”
recorded significantly higher grain yield (56.9 g ha™")
and it was on par with rest of the treatments except
no organic manure treatment. Significantly higher
harvest index (0.375) was noticed with application
of enriched FYM @ 7.5 t ha’ and was on par with
FYM @ 7.5t ha?, vermincompost @ 2.5t ha'and
poultry manure @ 1.0 t ha'. Organic manure
application did not influenced significantly on stover
yield, 1000 grain weight, number of grains per cob,
number of rows per cob, number of grains per row,
cob diameter, cob length and cob weight of maize.
These results are in conformity with the finding of
Vadivel et al. (2001).

The yield and yield components did not differ
significantly due to the application of different levels
of fertilizer (Table 2). However, the application of
150% RDF recorded significantly higher stover yield
(94.4 g ha'), number of grain per row (35.9), and
cob weight (156.5 g) as compared to recommended
dose of fertilizer (100 % RDF). These results are in
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conformity with the findings of Ma et al. (2005) and
Harikrishna et al. (2005).

Among the interaction effects, poultry
manure @ 1.0 t ha™* with 150 % RDF (T, X F,)
recorded significantly higher number of grains per
row (38.7) and harvest index (0.393) (Table 3).
Application of FYM @ 7.5 t ha™ with 150 % RDF (T,
X F,) and enriched FYM @ 7.5 t ha™* with 150 %
RDF (T, XF,) recorded significantly higher cob weight
(161.7 g) and stover yield (98.78 g ha™) respectively.
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