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ABSTRACT

A field study was conducted over two years (during kharif and rabi seasons of 2013
and 2014) to evaluate the yield and returns from maize under different irrigation
schedules and nitrogen levels at S.V. Agricultural College, wet land farm, Tirupati,
Andhra Pradesh. During kharif, greengram was raised as bulk crop. The rabi maize
experiment was laid out in a split plot design with three replications by taking four
irrigation schedules as main plots and three nitrogen levels as sub plots. Yield of
maize was found to be higher with weekly check basin method, which was on par to
those obtained with drip irrigation at 0.9 IW/CPE ratio. With regard to nitrogen levels
tried, these values were found to be superior with the nitrogen dose of 240 kg N ha™.
The interaction between the irrigation schedules and nitrogen levels indicated that
higher yield was observed with scheduling irrigation either by weekly check basin
method or by drip irrigation at 0.9 IW/CPE ratio along with 240 kg N ha™. But the
gross and net returns were higher with drip irrigation scheduled at 0.9 IW/CPE ratio
along with 240 kg N ha™. The experimental results revealed that growing of
greengram preceded by maize was economical than maize alone and maize crop can
be grown economically with limited water supply at 0.9 IW/CPE ratio through drip
irrigation along with 240 kg N ha™.

Introduction

Maize, a miracle crop, is grown throughout
the year over a wide range of soils in India.
Because of its high grain productivity, it has
an enormous potentiality in ensuring food
security. With reference to Southern Agro
Climatic Zone of Andhra Pradesh, besides as a
food crop, maize has been gaining importance

556

due to well established market of poultry feed
units. Water and nitrogen are two important
resources for maize production. Yields in maize
respond positively with an increase in the
amount of water and nitrogen applied and
reaches the plateau at their optimum doses. It
has been reported, that maize grown under
limited water supply requires less nitrogen to
achieve maximum grain yield than that required
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with well water supply (Moser et al., 2006).
Meager information is available on scheduling
of irrigation through drip and nitrogen rates in
maize. Hence, the present study was under
taken to examine the appropriate irrigation
schedule through drip as well as nitrogen
application rate.

Materials and Methods

A field experiment was carried out during
kharif and rabi seasons of 2013-14 and 2014-
15 at S.V. Agricultural College, wet land
farm, Tirupati. The experimental site was
located at 13.5°N latitude, 79.3°E longitude
and at an altitude of 182.9 m above the mean
sea level, in the Southern Agro-climatic Zone
of Andhra Pradesh. The soil was sandy loam
in texture, neutral in reaction (7.9), low in
organic carbon (0.25 %) and available
nitrogen (178 kg ha®) and medium in
available phosphorus (24.9 kg ha') and
available potassium (174 kg ha™). During
kharif, greengram was raised as bulk crop by
following the recommended package of
practices. After manual picking of greengram
pods, the haulms were incorporated in to the
soil. The rabi maize experiment was laid out in
a split plot design with three replications. The
treatments comprised of four main plots viz.,
M; (drip irrigation at 0.7 IW/CPE ratio), M,
(drip irrigation at 0.8 IW/CPE ratio), M3 (drip
irrigation at 0.9 IW/CPE ratio) and M,y
(weekly check basin irrigation) and three sub
plots viz., N; (160 kg N ha™), N2 (200 kg N
ha') and N3 (240 kg N ha™). Separately,
unreplicated observational plot was also
maintained with same treatments to maize but
without preceding greengram for comparative
study. The test variety of maize was DHM-
117. Paired rows were made by hand hoe with
a distance of 60/30 cm and seeds were dibbled
@ 2 seeds hill'* at a spacing of 20 cm.
Nitrogen was applied as per the prescribed sub
plot treatments in three splits i.e., half at basal,
one fourth at knee high stage and remaining

one fourth at tasseling stage. Recommended
dose of phosphorus and potassium each @ 80
kg ha™! were applied basally. Atrazine @ 1.25
kg a.i ha’ was sprayed as pre-emergence to
control the weed emergence during early
stages of crop growth. One hand weeding was
done during vegetative stage to control the
weeds at later stages. All other recommended
package of practices for growing of maize was
followed. Irrigations were scheduled as per the
prescribed sub plot treatments. To schedule
the drip irrigation at prescribed IW/CPE ratios
the treatments were maintained to field
capacity in the top 0-45 cm depth i.e. only
effective root zone depth, whereas for check
basin irrigation the depth of water was 50 cm.
The quantity of water applied to each plot was
determined by considering number of laterals,
emitter spacing and discharge rate. The total
quantity of water applied at different IW/CPE
ratios was kept the same (Table 1).

Total quantity of water applied (litres)=

Plot size (m %) x depth of water (mm)
1000

x 1000

Results and Discussion
Yield

Yields (kernel and straw) of maize were
significantly influenced by the irrigation
schedules and nitrogen levels as well as their
interaction, during both the years of
investigation. The highest yields (grain and
straw) of maize were recorded under weekly
check basin irrigation (M,), which was on par
with those recorded under IW/CPE ratio of 0.9
through drip irrigation (M3) than rest of the
irrigation schedules tried. In weekly check
basin irrigation, because of adequate turgidity
inside the plant, the growth and development
of cob was better. In addition to this, adequate
turgidity prevailed inside the plant might have
been  congenial to  translocate  the
photosynthates efficiently from the source to
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the development of sink consequently yield
(Paolo and Rinaldi 2008). Increase in kernel
yield under drip irrigation at 0.9 IW/CPE was
mainly due to increased soil moisture in the
upper 30 cm soil layer, leading to higher plant
relative water content and less negative leaf
water potential as quoted by Viswanatha et al.,
(2002). The decrease in tissue water potential
affects the several physiological processes.
Plant water deficit affects the final yield
through its influence on various physiological
processes. These results are in conformity
with the findings of Aulakh et al., (2013).
Among the nitrogen levels, application of
nitrogen at 240 kg ha' (N3) produced
significantly higher values of all the vyield
attributes and yields as compared to the lower
doses of nitrogen. This might be because of
better pollination under higher nitrogen levels,
helping to maintain the sink capacity thereby
causing well filled kernels in cob (Zakkam et
al., 2012) (Table 2).

Regarding interaction, weekly irrigations with
240 kg N ha™ (MuNs) registered the highest
yield (grain and straw), which were
statistically on par to those recorded with the
combination of drip irrigation at 0.9 IW/CPE
ratio and 240 kg N ha™ (M3Ns), during both
the years of study. This might be due to the
combined effect of adequate moisture under
high nitrogen level, leading to better
partitioning and translocation of
photosynthates from source to sink (Singh,
2001). Drip irrigation at 0.7 IW/CPE ratio
with nitrogen level of 160 kg ha® (M:N;)
recorded the lowest stature of vyield
components and yield during both the years.

Economics

Influence of different irrigation schedules and
nitrogen levels on economics of maize as well
as greengram-maize cropping system in terms
of gross returns and net returns were worked
out and presented below. The trend in

economics of maize crop alone was similar to
that of economics realized with the
greengram-maize cropping system, during
both the years of study.

Gross returns and net returns were realized
under maize preceded by greengram with crop
residue incorporation were relatively low as
compared to no residue incorporation.

Gross returns

Different irrigation schedules and nitrogen
levels as well as their interaction exerted
significant influence on gross returns, during
both the years of study, with unaltered trend
(Table 3 and 4). The higher gross returns were
realized with weekly check basin irrigation,
which was on par to that obtained with
irrigation at IW/CPE ratio of 0.9 through drip
and both of them were significantly superior
to drip irrigation at 0.8 IW/CPE ratio. The
lowest gross returns were realized with drip
irrigation at 0.7 IW/CPE ratio. Among the
nitrogen levels, application of higher level of
nitrogen at 240 kg ha™ accrued significantly
higher gross returns than the remaining doses.
The next best treatment was application of
nitrogen at 200 kg ha™, whereas the lower gross
returns were realized with nitrogen level of 160
kg ha™.

Interaction indicated that higher levels of
irrigation schedules produced on par gross
returns at any level of nitrogen. Higher
nitrogen doses of 240 and 200 kg ha™ realized
the comparable gross returns at any irrigation
level, during both the years. A treatment
combination of weekly check basin irrigation
and 240 kg N ha™t produced higher gross
returns, which was statistically on par with the
treatment combination of drip irrigation at
IW/CPE ratio of 0.8 along with the same dose
of nitrogen and with weekly check basin
irrigation along with 200 kg ha™. The lowest
gross returns were resulted with the

558



Int.J.Curr.Microbiol.App.Sci (2019) 8(11): 556-567

combination of drip irrigation at 0.7 IW/CPE
ratio along with 160 kg N ha™.

Net returns

Irrigation schedules, levels of nitrogen and
their interaction exerted significant effect on
net returns from maize alone and greengram-
maize cropping system as well following
similar trend, during both the years of study
(Table 5 and 6). Net returns were found to be
the highest with the scheduling of irrigation
through drip irrigation at 0.9 IW/CPE ratio
followed by weekly irrigation, with no
significant difference between them and both
of them were significantly superior to drip
irrigation at IW/CPE ratio of 0.8, during both
the years. Significantly, the lowest net returns
were recorded with drip irrigation at IW/CPE
ratio of 0.7.Application of 240 kg ha™ resulted
in higher net returns, which was significantly
superior to 200 kg ha™, while the lowest net
returns were noticed with160 kg N ha™.

Regarding the interaction effect, net returns
were higher with frequent irrigation regimes
along with the nitrogen doses of 200 and 240
kg ha™. The higher net returns were obtained
with drip irrigation at 0.9 IW/CPE ratio with
nitrogen dose of 240 kg ha™, which was
comparable with weekly check basin method
of irrigation at same nitrogen dose and drip
irrigation at 0.9 IW/CPE with 200 kg N ha™.

However, the lowest net returns were observed
under drip irrigation at IW/CPE of 0.7 along
with 160 kg N ha™, during both the years of
study.

Among the irrigation schedules, the higher
gross returns realized with weekly irrigations,
which was on par to that of drip irrigation at
IW/CPE ratio of 0.9. This might be due to
increased yields under higher irrigation levels.
The net returns were higher with drip
irrigation at 0.9 IW/CPE ratio, which was
statistically on par with the weekly irrigations
during both the years of study. Drip irrigation
at 0.7 IW/CPE ratio resulted in the lowest
monetary returns. Relatively higher moisture
content increased the grain and stover yield,
which finally reflected in the gross returns and
net returns. On the other hand, where the crop
was subjected to moisture stress, ultimately
resulted in lower monetary returns. Similar
findings have been reported by Reddy et al.,
(2012) and Reddy and Padmaja (2014).

With regard to nitrogen levels, increase in
nitrogen from 160 to 240 kg ha™ significantly
increased the gross returns and net returns.
This might be because of increased vyields
under higher nitrogen levels which might have
resulted in the remunerative returns. These
results corroborate with the findings of Reddy
et al., (2012), Paramasivan et al., (2013) and
Om et al., (2014).

Table.1 The details of drip irrigation is furnished below

Treatments Cumulative Epan
for irrigation
(mm)
IW/CPE of 0.7 50.0
IW/CPE of 0.8 43.7
IW/CPE of 0.9 38.8

Lateral Emitter Flow Irrigation
spacing spacing rate duration
(cm) (cm) (Ihry | (hours)
90 40 4 3.24
90 40 4 3.24
90 40 4 3.24
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Table.2 Kernel yield (kg ha™) of maize as influenced by irrigation schedules and nitrogen levels under drip
irrigation preceded by greengram

Treatments 2014-15

M; : 0.7 IW/CPE

|
M, : 0.8 IW/CPE
|

M, : Weekly check basin | 4557

Mean |
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Table.3 Stover yield (kg ha™) of maize as influenced by irrigation schedules and nitrogen levels under
drip irrigation preceded by greengram

Treatments 2014-15

M; : 0.7 IW/CPE

7420

=

Ms; : 0.9 IW/CPE

Mean

M at N

s

M. : Weekly check basin ‘
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Table.4 Gross returns (* ha™) of maize as influenced by irrigation schedules and nitrogen levels under drip irrigation preceded by
greengram

Treatments 2014-15

M; : 0.7 IW/CPE 47116

e o
s

Ms; : 0.9 IW/CPE

Mean

Gross returns (" ha™) of maize in unreplicated observational plot without greengram

o

M, : Weekly check basin ‘
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Table.5 Gross returns (% ha™) of greengram-maize cropping system as influenced by irrigation schedules and
nitrogen levels under drip irrigation

Treatments 2014-15

M; : 0.7 IW/CPE 71818 68993 72987
Ms : 0.9 IW/CPE 110228 104311 109775

104298
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Table.6 Net returns (% ha™) of maize as influenced by irrigation schedules and nitrogen levels
under drip irrigation preceded by greengram

Treatments 2014-15
M; : 0.7 IW/CPE 10139 13363

Mjs : 0.9 IW/CPE
I

Mean

8663

9363

wa

Net returns (" ha™) of maize in unreplicated observational plot without greengram

+

M, : Weekly check basin
N
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Table.7 Net returns (" ha™) of greengram-maize cropping system as influenced by irrigation schedules and nitrogen levels under drip
irrigation

2014-15

Treatments

M; : 0.7 IW/CPE

M3 : 0.9 IW/CPE

CD (P=0.05) CD (P=0.05)
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The highest monetary returns under higher
irrigation regimes of 0.9 IW/CPE ratios
through drip and weekly irrigations using
check basin method along with higher
nitrogen doses might be due to increased
kernel and stover vyields under favourable
moisture conditions coupled with ample
supply of nitrogen (Table 7). The lowest
monetary returns were noticed in drip
irrigation at 0.7 IW/ CPE ratio along with 160
kg N ha?, which might be due to reduced
yields. Present investigations confirmed the
results of Pennaiah (2005).

Remunerative returns obtained with the
greengram-maize cropping system along with
crop residue incorporation, were found to be
more than with no residue incorporation.

This was due to the reason that additional
yield and monetary returns from greengram
increased returns from the system. These
results are supported by the findings of
Devkota et al., (2006), Mala (2008), Sharma
and Behera (2009).

Based on the outcome of the investigation, it
could be inferred that for maximum yield, and
monetary returns drip irrigation scheduled at
0.9 IW/CPE ratio coupled with 240 kg N ha™
was the better combination under limited
water conditions. Growing greengram, as a
preceding crop and incorporation of residues
after realizing the economic produce will be a
promising option for maintaining soil fertility
status with additional advantage of greengram
seed.
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