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ABSTRACT

The Field experiment was conducted during rabi season of 2012-13 and 2013-14 at Crop Research
Station, Bahraich, N.D. University of Agriculture & Technology (U.P.), to study the effect of integrated nutrient
management on growth, yield and economics of rabi maize. The experiment was laid out in randomized block
design with 7 treatments and three replications. The results revealed that the farmer practice (120 kg N + 30 kg
P,05+30 kg K,0 ha™) proved significantly superior to control in respect of growth and yield of maize. There was
a significant increase in growth, yield attributes and yield of maize with increasing levels of NPK and maximum
values of plant height (184.8cm), cobs/plot (170.5), cob length (20. 4cm) cob girth (14.8 cm) grain row/cob
(18.6) grain/row (38.8), test weight (242.8 g), grain yield (684 q ha) and stover yield (74.7 q ha ) were
recorded at 100% NPK (250 kg N + 80 kg P,Os + 60 kg K,O ha™'). The maximum net returns (* 76230 ha') and
B:C ratio (3.82) were recorded with 100% NPK application. The minimum net returns and B:C ratio were
recorded under control treatment. Combined application of inorganic fertilizers along with FYM proved superior
to inorganic fertilizers alone with respect of yield of maize. Among all the treatments, application of 100% NPK
proved superior In respect of growth and yield of the crop. The maximum values of total uptake of N (1530 kg
ha ) P (35.9 kg ha ) and K (67.7 kg ha ) were recorded with 100% NPK followed by 75% NPK + 6t FYM ha'

and minimum under control.
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INTRODUCTION

Maize is most versatile emerging crop
having high yield potential wider adaptability to
diverse ecologies and adverse environment.
Amongst various agricultural inputs, fertilizers
play a chief source enhancing the food
production target. Introduction of high yield
hybrids of maize with the assured supply of the
inputs enhanced the productivity of crop. Among
the different inputs, nutrients play a vital role in
enhancing the crop productivity nitrogen;
phosphate and potash are the most limiting
maize production. Kumar et al., (2005) and
Singh et al. (2013) recorded maximum yield of
maize when 100 % NPK was applied with FYM
@ 10 ton ha. Fertilizers played a vital role in
agricultural production and productivity in India
but continuous and imbalanced use of chemical
fertilizers creates problem in the production
potential and deterioration of soil health. Use of
chemical fertilizers in combination with organic
manures is required to improve the soil health. It
is well documented that FYM is complimentary
source of nutrients and improves the efficiency
of the applied mineral nutrients on one hand and
improves soil physical and biological properties
on the other hand. Hence, the integrated nutrient

management is need of the hour to increase the
productivity by maintain the soil health.
Moreover, soil and crop management practices
that utilize organic manure have the potential to
increase the organic carbon and microbial
activities in the soil besides increasing crop
productivity and sustainability. Farmers generally
use low and imbalanced dose of chemical
fertilizers in rabi hybrid maize which results in
low yield of maize. Therefore an experiment was
under taken to evaluate the effect of levels of
nutrients with and without FYM for higher yield of
rabi maize at Bahraich, Uttar Pradesh.

MATERIALS AND METHODS

Field experiments were conducted during
the winter season of 2012-13 and 2013-14 at Crop
Research Station, Bahraich (N.D. University of
Agriculture and Technology). The experimental
sail was sandy loam having pH 7.5. The soil was
low in nitrogen (250 kg ha™) medium in available
phosphorus (15 kg ha™') and available K (210.8 kg
ha”). The Treatments consisted Ty — 50% NPK
(125:40:30 kg ha™), T, — 75% NPK (187:60:45 kg
ha™), Ts — 100 % NPK (250:80:60 kg ha™), T, — 50
% NPK + 12 t FYM ha”, Ts — 75 % NPK + 6 t
FYM ha', T¢ — Farmer's practice (120:30:30
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kg ha™) and T; — Control. The randomized block
design was used and treatments were replicated
three times. The crop variety HM7705 was sown
on 10" Nov. in both the years. The doses of
FYM were used in field before 15 days of sowing
as per treatments. Half dose of N and full dose
of Phosphorus ad potash was applied as basal
as per treatments through wurea, single
superphosphate  and muriate of potash,
respectively. Remaining half dose of nitrogen
was applied as topdressing in two equal doses
first at knee height stage and second at silking
stage of the crop. The crop was irrigated as per
requirements of crop and other cultural
operations and weed control was done as per
need of crop from time to time. The growth and
yield attributing characters were recorded at full
growth stage of crop and vyield of grain and
stover at harvest. The crop was harvested at
completion of 168 days from sowing date. The
N, P and K contents in grain and stover were
determined by adopting standard methods
(Jackson, 1973). The economics of the
treatments was calculated on the basis of
prevailing market price of the inputs andproduce.
The data collected for different parameters were
statistically analysed as per procedure given by
Gomez and Gomez (1984).

RESULTS AND DISCUSSION
Yield attributes and yield:

The different levels of nutrients
expressed significant effect on plant height, cob

length, cob girth, grain row/cob, grain per row
and test weight at harvest, (Table 1). The
highest plant height (184.8 cm) cobs plot”
(170.5), cob length (20.4 cm), cob girth ( 14.8
cm), grain row/cob (18.6), grains / row (38.8) and
test weight (242.8 q) were noted with 250:80:60
kg NPK ha™. This increase in yield attributes
may be ascribed to higher availability of nutrients
leading to higher productivity and translocation
of photosynthates, Similar findings were reported
by Singh et al. (2013) and Avasthi (2011). Yield
attributes were also significantly influenced by
integrated use of NPK and FYM (Table 1). The
value of yield attributes gradually increased with
increasing dose of nutrients alongwith FYM. The
response of FYM along with chemical fertilizer to
the crop was more in comparison to chemical
fertilizer alone. This might be due to
improvement in physico-chemical properties of
soil and also supply of secondary as well as
micronutrients by the application of FYM. Similar
finding were reported by Singh and Singh (2006)
and Parmasivan et al., (2011). The lower values
of plant growth and vyield attributes were
recorded under control plot which might be due
to supply of low quantity of nutrients to plants
from the soil. The treatment farmer’s practice
(120:30:30) produced dwarf plant and yield
attributes in comparison to other levels of
nutrients. This might be due to less application of
nutrients than the need of hybrid maize. The
response of chemical fertilizer along with FYM in
maize crop was also reported by Meena et al.
(2007), Meena et al., (2012), Nagar and Kumar
(2012) and Singh et al, (2013).

Table 1: Effect of integrated nutrient management on growth and yield of rabi hybrid maize (means of

2 year)

Plant Cobs Cobs | Cobs Grains | Grain Test Grain | Stover

Treatments height / length | girth weight | yield yield

plot row/cob | /row -1 -1

(cm) (cm) | (cm) (@ |(gha’) | (gha’)
T:- 50 % NPK 162.8 1542 165 104 14.5 275 2208 458 54.6
T,- 75 % NPK 1745 1623 178 128 16.8 315 2348 556 62.8
T3- 100 % NPK 184.8 1705 204 1438 18.6 38.8 2428 684 74.7
T4+ 50 % NPK +12tFYMha' 1686 158.7 16.8 125 15.5 295 2287 585 68.4
Ts-75 % NPK + 6 t FYM ha™ 1785 165.7 182 138 17.5 26.7 236.5 62.8 72.5
Te- Farmer’s Practice 160.2 153.5 154 10.2 12.5 26.7 2185 358 445
T,- Control 1252 1485 10.2 7.8 8.2 12.8 150.7 12.5 18.7
CD (P=0.05) 5.5 4.8 1.5 1.25 1.5 25 4.8 35 4.5

Different levels of NPK produced vyield (68.4 q ha™)and stover yield (74.7 q ha™) were

significantly higher maize grain yield which
increased progressively up to the higher applied
doses of NPK fertilizers. The highest maize grain

recorded under 250 kg N + 80 kg P,Os + 60 kg K;O
ha™'. As regard the grain yield, this treatment was
significantly ~ superior over other treatments.
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It might be due to availability of more nutrients
as well as producing more growth and vyield
attributes in comparison to other treatments. The
treatment having chemical fertilizer along with
FYM performed better in comparison to chemical
fertilizer alone. The lowest grain yield (12.5 q ha
) was noted under the control plot. This might
be due to the reason that nutrients were not
applied in this treatment.

Nutrient Uptake

Pooled mean data for total N,P and K
uptake by maize are ptrsented in Table 2. Total
nutrient uptake varied from 28.1 to 153.0, 8.6 to
359 and 15.8 to 67.7 kg N, P a d K ha”
Jrespectively. Highest uptake of N, P and K by
maize crop were recorded with 100% NPK

Effect of integrated nutrient management on productivity of rabi maize

alone. Higher biomass production may be
ascribed as the most pertinent reason for higher
uptake of nutrients. The lower values of nutrient
uptake (28.1, 8.6 and 158 kg NPK ha™,
respectively) was noted in the control plot which
might be due to the lowest yield.. The uptake of
nutrients with farmer’s practice was also lower
than other treatments except control due to
relatively lower yield as a result of less amounts
of fertilizer against need of the crop. Combined
application of 75% NPK + 6t FYM ha™ also
improved the uptake of nutrients compared with
other treatments except 100% NPK. This
increase may be due to combined application of
FYM and inorganic fertilizers. FYM improved
physic-chemical properties of soil and develops
favourable condition for higher nutrient
absorption by the plants.

Table 2: Effect of integrated nutrients management on economics and nutrient uptake of rabi maize

(mean of 2 years)

Net profit . . Total Nutrient Uptake (Kg ha™)
Treatments (Rs h a'1) B:C ratio N | P | K
T:- 50 % NPK (125:40:30 kg ha™) 45580.00 2.89 103.1 235 446
To- 75 % NPK (187:60:45) NPK kg ha™ 58620.00 3.29 125.1 27.8 52.0
Ts- 100 % NPK (250:80:60) NPK kg ha™ 76230.00 2.82 153.0 35.9 67.7
T4 50 % NPK (125:40:30)+12 ton FYM ha”  63740.00 3.54 131.6 29.8 40.5
Ts- 75 % NPK (187:60:45) + 6 ton FYM ha”'  68670.00 3.59 143.3 32.2 55.8
Te- Farmer’s Practice (120:30:30) NPK ha™  31570.00 2.37 80.5 18.6 37.6
T+~ Control ( No NPK) 4370.00 1.29 18.1 8.6 15.8
CD (P=0.05) 850.0 0.015 8.5 3.5 6.4
Grain cost Rs. 1400/ quintal
Stover cost Rs. 100/ quintal
in various combinations were more in

Economics

Pooled data on net return and
benefit:cost ratio were affected by nutrient
management practices (Table 2). The maximum
net return of Rs. 76230.00 was recorded with
100% NPK (250:80:60 kg NPK ha™) which was
due to higher grain and stover yield. The highest
B:C ratio (3.82) was recorded with 250:80:60 kg
NPK ha” which proved significantly superior
over the other treatments. The net returns and B:
Cratio with chemical fertilizer + FYM application
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