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Abstract

Field experiment was conducted at Agricultural Research Farm of Raja Balwant Singh College,
Bichpuri Agra, during Rabi season of 2018-19 to evaluate the “Effect of nitrogen levels and row spacing on
growth and yield of wheat in North Western Plains Zone”. Application of Nitrogen had significant effect on
germination count increased significantly with the application of 200 kg N ha™*. Number of shoots metre™ row
length increased appreciably with every increasing levels of nitrogen up to 150 kg ha™ at all the stages of crop
growth. Shoot height increased with every increase in the level of nitrogen application; however the significant
variations were recorded up to 150 kg N ha™ at all the stages of crop growth. Dry matter accumulation in plants
of 25 cm. row length was increased significantly with every increase in the rate of nitrogen application up to
150 kg N ha™at all the stages of crop growth. 75 per cent spike emergence and maturity delayed appreciably
with every increase in level of nitrogen up to 150 kg N ha™. Length of spikes significantly increased with every
higher level of nitrogen level up to 150 kg N ha™. Application of 150 kg N ha™ did not differ 200 kg N ha™
appreciably but both the levels produced higher number of spikelet’s spike™ over 50 and 100 kg N ha™. The
number of grains spike™ increased appreciably with every increase in the levels of nitrogen application up to
150 kg N ha™. Application up to 150 kg N ha™* appreciably higher biological yield by 23.62 and 18.19 per cent,
over 50 and 100 kg N ha™, respectively. Grain yield also increased conspicuously with every increase in the
level of nitrogen application up to 150 kg N ha™.Appreciably higher straw yield was obtained with the
application of 150 kg N ha™. The highest harvest index was recorded with 100 kg N ha™*which was significantly
higher than 150 and 200 kg N ha™.
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Introduction

There is hardly any scope for consumer after Chinal®. With the current
expansion of area under Wheat. The main average productivity efforts need to be
emphasis would be on increasing the strengthened  for  further  increasing
productivity of Wheat by adopting the productivity to meet the India’s increasing
improved cultivation practices. In India, wheat demand, which is expected to be up
wheat is the second most important cereal to 101.7 million tonnes by 2025.
crop after rice covering an area of 30.79 Therefore, in view of the above
million hectares. Total annual production consideration the present investigation was
of wheat in India is 98.51 million tonnes conducted to study the effect of nitrogen
with the productivity of 3.20 tonnes per on growth and yield of wheat, to optimize
hectare during 2017-18. India is the second the row spacing for yield maximization in
largest wheat producer (approximately 12 wheat, to access the interaction effect of
per cent world’s wheat production) and levels of nitrogen and row spacing on
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wheat production, to work out the
Material and Methods

The present Field experiment was
conducted at Agricultural Research Farm
of Raja Balwant Singh College, Bichpuri
Agra, during Rabi season of 2018-19 to
evaluate the “Effect of nitrogen levels and
row spacing on growth and yield of wheat
in North Western Plains Zone”. The
research farm is situated at about 11 km to
the west of Agra on Agra-Bharatpur Road
at latitude of 27°2° N and longitude of
77°9" E with an elevation of 163.4 m
above the mean sea level. Agricultural
Research Farm, Raja Balwant Singh
College Bichpuri, Agra (U.P.) has semi-
arid, sub-tropical climate with extremes of
temperature both in summers and winters.
The winters (December to January) are
severe with minimum temperature at 2 °C
(in general) and during summers (May to
June) temperature often goes up to 46 to
48 °C accompanied with hot and
desiccating winds. The field at Bichpuri

economics of the treatments.

farm having homogenous fertility and
uniform textural make up was selected for
the field experimentation. This region falls
under south-western semi-arid zone of
Uttar Pradesh. The soil of experimental
field was Gangetic alluvial with calcareous
layer at the depth of about 1.5 m to 2.0
metre and was well drained. To determine
the fertility status and other physico
chemical properties of soil of experimental
field a composite soil sample from 30 cm
depth was taken just before layout and was
subjected to mechanical and chemical
analysis. To fulfill the requirement of
objectives of the investigation field
experiment was conducted during Rabi
season of 2018-19. A “Randomized Block
Design” with four nitrogen levels and
three row spacing replicated four times
was adopted. Other details about
treatments are given in Table 1.

Table 1 Treatment details with notations

S. No. Treatments Notations

A. | Nitrogen levels (Kg ha™)

1. 50 N;

2. 100 N,

3. 150 N3

4. 200 Ny

B. Row spacing (cm)

1. 16 S1

2. 20 S

3. 24 S3

The experimental field was given a
pre-sowing irrigation and at proper tilth
two ploughings by tractor were done
followed by planking each time. Then field
was finally laid out into plots leaving
irrigation channels and bunds in between
treatments. The full doses of phosphorus
(60kg P,Os ha™) and potash (40 kg KO

ha') were supplied through DAP and
MOP, respectively as basal dose at sowing
time along with one-third of the nitrogen
as per treatment through urea and rest 2/3™
nitrogen was applied in two split doses
after first and second irrigation by top
dressing of urea. Seed material obtained
from Indian Institute of Wheat and Barley
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Research, Karnal, Haryana, under All
India Coordinated wheat Improvement
Project. The was treated with Agrosan GN
@ 2 g kg™ seed. The seeding material of
variety HD-2967 was applied @ 125 kg
seed ha™ (on the basis of 1000 seed weight
of 38 g) in furrows keeping row spacing as
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per treatment at the depth of 4-5 cm with
the help of kudali and was covered by light
planking. The crop was irrigated at the
proper time as judged by the appearance of
soil and the crop. Five irrigations were
given to the crop and source of irrigation

water was canal and tube-well.
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Figl. Mean weekly meteorological, observation recorded during crop season of 2018-19 at meteorological
observatory, R.B.S. College, Bichpuri, Agra.

Results and Discussion

In case of wheat the main yield
contributing characters are length of spike,
number of spikelet’s spike® number of
grains spike™, grain weight spike® and
1000 grain weight. The variations in these
yield attributes due to treatment effect
were measured and results so obtained
were subjected to statistical analyses. The
data pertaining to the main effects of all
yield attributes have been summarized in
Table 2. A critical study of the data
presented in Table 2 revealed that nitrogen
levels had significant effect on length of

spike. The length of spike significantly
increased with every higher level of
nitrogen level up to 150 kg N ha™.When
the nitrogen level increased from 150 kg N
ha' to 200 kg N ha the difference in
length of spike was nominal and could not
cross the level of significance. The
magnitude of increase in spike length with
the application of 150 kg N ha™ (N3) was
to the tune of 7.05 and 5.93 per cent,
respectively when compared with N; (50
kg N ha™) and N2 (100 kg N ha™) levels.

Table 2 Yield attributes of wheat as influenced by nitrogen levels and row spacing.

No. of

Grains

Treatments Lensg:;\k?cm) spik_ele_tl’s No.sglzlger_ellins weiglht spike’ w{ggﬁtr?;?
spike (9)

Nutrient levels

50 N, 8.51 16.53 46.71 1.90 41.40
100 N, 8.60 16.71 48.42 2.00 42.53
150 N3 9.11 17.32 51.48 2.08 42.86
200 Ny 9.16 17.19 51.54 2.11 42.94
SEm + 0.17 0.21 0.97 0.03 0.11
CD at 5% 0.48 0.59 2.78 0.08 0.32
Row spacing
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16 cm S 8.66 16.59 47.75 1.94 41.78
20cm S; 8.91 17.02 49.41 2.02 42.72
24 cm Ss 8.97 17.20 51.45 2.10 42.80
SEm + 0.19 0.24 1.12 0.03 0.13
CD at 5% 0.55 0.68 3.21 0.09 0.37

The data summarized in Table 2
clearly showed that length of spike modify
significantly due to different row spacings.
The highest length of spike was recorded
with 24 cm row spacing which was
significantly higher by 3.58 per cent over
16 cm row spacings (Si1). However, the
variation in length of spike with 20 cm
(S2) and 24 cm (S3) row spacings was
marginal and could not cross the level of
significance. It is apparent that different
levels of nitrogen application exert
significant effect of number of spikelet’s
spike™. Application of 150 kg N ha™ (Ns)
did not differ from N, (200 kg N ha™)
appreciably but both the levels produced
higher number of spikelet’s spike™ over N;
(50 kg N ha™) and N, (100 kg N ha™)
which were statistically at par. The
magnitude of increase in number of
spikelet’s spike™ with 150 kg N ha™ was
to the tune of 3.58 and 0.67 per cent when
compared with N; (50 kg N ha™) and N,
(100 kg N ha™), respectively. The
variations in number of spikelet’s spike™
of wheat were significantly affected due to
row spacing. Wheat crop sown on 20 cm
(S2) and 24 cm (S3) row spacing were
statistically at par with respect to number
of spikelet’s spike™ but had significantly
higher number of spikelet’s spike™ by 2.59
and 3.68 per cent than that of row spacing
of 16 cm (S), respectively.

Table 2 clearly indicates that
application of different nitrogen levels had
significant effect on number of grains
spike™. The number of grains spike™
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increased appreciably with every increase
in the levels of nitrogen application up to
150 kg N ha™. Further increase in level of
nitrogen increased number of grains
spike™marginally which could not cross
the level of significance. Per cent increase
in number of grains spike™ with 150 kg N
hawas to the tune of 10.21 and 6.32 over
50 and 100 kg N ha™, respectively. It was
noted that variations in number of grains
spike™ due to different row spacing were
found significant .Every increase in row
spacing increase number of grains spike’
Isignificantly. However, 24 cm row
spacing (S3) had maximum number of
grains spike™ over 16 cm and 20 cm row
spacing and the difference was 7.75 and
413 per cent, respectively. An
examination of the Table 2 under reference
indicate that the application of 150 kg N
ha™* gave significantly higher grain weight
spike™ by 9.47and 4.00 per cent than that
of 50 and 100 kg N ha™, respectively.
When the level of nitrogen was increased
from 150 to 200 kg N ha, grain weight
spike™, increased marginally and the
difference could not cross the level of
significance. The results enumerated in
Table 2 indicate that grain weight spike™
modify significantly due to different row
spacings. The variation in grain weight
spike™with 20 cm (S,) and 24 cm (S3) row
spacings was not appreciable but both the
row spacings resulted significantly higher
grain weight spike™ by 8.25 and 4.12 per
cent over 20 cm row spacing (Si),
respectively. The data set out in Table 2
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indicated that levels of nitrogen had
significant effect on 1000-grains weight.
The 1000 grains weight increased
appreciably with every increase in the
level of nitrogen application. However, the
difference in 1000-grains weight due to
150 kg N ha™ (N3) and 200 kg N ha™(Ny)
levels of nitrogen was nominal and could
not reach the level of significance. The
magnitude of increase in 1000-grains
weight with 150 kg N ha™ (N3) level was

to the tune of 3.53 and 0.78 per cent,
respectively over 50 kg N ha® (N;) and
100 kg N ha™(N,) levels, respectively,
Clearly showed that different row spacing
had significant effect on 1000-grains
weight. Row spacing S3 (24 cm) and S,
(20 cm) did not differ much among
themselves but both the spacings
registered significantly higher 1000-grains
weight by 2.44 and 2.25 per cent than S;
(16 cm), respectively.

Table 3 Biological, Grain, Straw yields of wheat and harvest index as influenced by
nitrogen levels and row spacing

Treatments Bi(;lli(;?ciical Grain Yileld Straw Yileld I-:ﬁ(rj\;st
(q ha) (g ha™) (g ha™) (%)

Nutrient levels

50 N1 120.31 47.37 72.94 39.37
100 \P) 125.84 50.21 75.63 39.90
150 N3 148.73 54.19 94.54 36.44
200 N4 147.50 54.00 93.50 36.61
SEm + 0.57 0.81 0.39 0.73
CD at 5% 1.64 2.32 1.12 2.08
Row spacing

16 cm S1 127.21 47.53 79.68 37.36
20 cm S 130.38 51.62 78.76 39.59
24 cm S3 149.21 55.18 94.03 36.98
SEm + 1.02 0.94 0.45 0.84
CD at 5% 1.89 2.68 1.29 2.40

Biological yield (q ha™) increased
appreciably with increasing levels of
nitrogen application upto 150 kg N ha
'The magnitude of increase in total
biological yield with 150 kg N ha™was to
the tune of 23.62 and 18.19 per cent,
respectively over the 50 and 100 kg N ha™,
respectively. A deep look on the data
arranged in table 3 indicates that biological
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yield (q ha™) was significantly influenced
due to row spacing. Row spacing of 24 cm
(S3) recorded maximum biological yield
(149.21 g ha™) which was significantly
higher by 17.29 and 14.44 per cent over
row spacing of 16.0 cm (S;) and 20 cm
(S3), respectively. Row spacing of 20.0 cm
also gave significantly higher biological
yield ha™* by 2.49 per cent over 16 cm (Sy).
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The data computed in table 3 clearly
indicated that the grain vyield differed
significantly due to levels of nitrogen.
Every increase in the nitrogen level
increased the grain yield significantly up
to 150 kg N ha™. The per cent increase in
grain yield with the application of 150 kg
N ha® was to the tune of 14.40 and 7.93
per cent over 50 and 100 kg N ha®,
respectively. When the nitrogen level
increased from 150 kg N ha™t0200 kg N
ha™ the grain yield decreased slightly and
the difference was not significant. The data
set out in table-3 indicated that row
spacing had significant effect on grain
yield. The highest grain yield was obtained
when wheat crop was sown at the row
distance of 24 cm (S3). The magnitude of
increase in grain yield with the row
spacing of 24 cm was to the tune of 16.10
and 6.90 per cent over row spacing of 16
cm (S;) and 20 cm (Sy), respectively. A
perusal of data set out in Table 3 showed
that levels of nitrogen had significant
impact on straw vyield. Table further
indicated that application of 150 kg N ha™
(N3) produced the maximum straw and this
level of nitrogen was significantly superior
as compared to other levels of nitrogen.
The magnitude of increase in straw yield
with the application of 150 kg N ha™over
50 and 100 kg N ha™ was 29.61 and 23.63
per cent, respectively. The data given in
table-3 showed that row spacing had
significant impact on straw yield.
Significantly maximum straw yield was
obtained when wheat crop was sown at the
row spacing of 24 (Ss) which was 18.01
and 19.39 per cent higher over 16 and 20
cm row spacing, respectively. Different
levels of nitrogen application had
significant effect on harvest index (Table
3). The highest harvest index was recorded
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with 100 kg N ha? (N3) which was
significantly higher than 150 kg N ha*
(N3) and 200 kg N ha™(Ns) levels of
nitrogen, which were statistically at par
among  themselves.  Row  spacing
influenced the harvest index significantly
(Table 3). However, crop grown at 20 cm
row spacing (S;) had considerably higher
harvest index as compared to row spacing
of 16 (S1) and 24 cm (S3) which were
statistically at par.

The present study entitled “Effect
of nitrogen levels and row spacing on
growth and vyield of wheat in North
Western Plains Zone” was designed
mainly to determine the response of wheat
to nitrogen application and row spacing in
terms of growth and development, yield
and yield attributes, and also work out
maximum net return from Levels of
nitrogen application in wheat influenced
the initial plant population significantly.
Number of shoots per running metre and
shoot height increased appreciably with
the application of 150 and 200 kg N ha™
over 50 and 100 kg N ha™ at almost all the
stages of crop growth. The favourable
effect of 150 kg N ha™ over lower levels of
nitrogen on plant growth might be due to
the fact that optimum nitrogen is required
by plants for meristematic activities of the
cells and results increased number of
shoots and plant height, all these growth
characters in turn decide the maximum
utilization of light and other growth
affecting factors which ultimately results
in more bet photosynthetic within the plant
body. It may also be pointed out here that
under nitrogen deficiency, the respiratory
activities of the plants are proportionally
more than in the ample supply of this
nutrient, while the photosynthetic activities
may be reduced.
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The increment in one or more
characters i.e. number of shoots, shoots
height and dry matter accumulation in
plant up to 150 kg N ha™ have also been
reported earlier®®. Earliness of longer
period of a cereal crop as judged by the
number of days required for 75 per cent
blooming and for maturity of the seed
when the spikes are harvestable. The rates
of nitrogen application had significant
effect on number of days taken to 75 per
cent blooming and maturity. Higher rate of
nitrogen application has extended the days
to 75 per cent blooming and maturity of
the crop. On an average, about 93 and 117
days were required for 75 per cent
blooming and maturity with 50 kg N ha™,
respectively, Whereas the plants with 150
and 200 kg N ha™ took about 97 and 122
days for 75 per cent blooming and
maturity, respectively. It may be argued
here that more availability of nitrogen
favors vegetative phase, therefore delay in
emergence of reproductive phase and
senescence under high nitrogen rates seem
to be logical.

The data assembled in table 3 very
well indicate that importance of nitrogen
as judged by grain production. It may be
seen that the grain yield ha® with 50,
100,150 and 200 kg N ha™ was 47.37,
50.21, 54.19 and 54.0 q ha™, respectively.
The effect of nitrogen fertilization was
very well marked with the application of
150 and 200 kg N ha™ application the
reproductive energy is increased and there
is an increased number of effective shoots
which form the set of spikes. The more
number of effective shoots the greater
would be the spike number. The similar
results have also been reported in the
past. Grain weight spike™ significantly
increased with 150 and 200 kg N ha™ over
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50 and100 kg N ha™. The grain yield
decreased marginally with increasing rate
of nitrogen from 150 to 200 kg N ha™. The
higher grain yield might be due to increase
in protoplasm and consequently the
amount of proteins accumulated in grain
caused large grain size and thus produced
heavy grains in 150 and 200 kg N
fertilized plants. Rates of nitrogen
application had significant effect on length
of spike and number of grains spike up to
150 Kg ha™. Similar trend was also
noticed in case of 1000 grain weight.

In the present experiment, the
wheat crop was grown at three different
row spacings i.e.16 cm, 20 cm and 24 cm
apart. Due to competition for light, air and
nutrients among the plants the row to row
and plant to plant distance is very crucial
factor for plant growth and development
and ultimately for yield. All the growth
and development character such as number
of shoots per cent row length shoots
height, dry matter accumulation in plants
of 25 c¢cm row length and days to 75 per
cent spike emergence and days to maturity
differ significantly due to different row at
almost all the stages of crop growth.
However, these growth and development
characters were decreased with every
change in the spacing thus, the maximum
values were recorded with 20 cm row
spacing. Similar trend in dry matter
accumulation was observed and 20 cm row
spacing (Sz) had maximum values at all
the stages of crop growth and at harvest
overlé cm and 24 cm row spacings. Days
to spike emergence and days to maturity
might be genetically influenced factors.
The observation revealed that the variation
in number of days required to spike
emergence due to row spacing were non-
significant. However, the number of days
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required to spike emergence were more
with 20 row spacing than that of other
treatments of row spacings. The same
observation was observed in case of
number of days required to maturity
clearly indicate that the effect of row
spacing on length of spike, number of
spikelet’s per spike, Grains weight spike™

and 1000- grain weight was significant. A

perusal of the data presented in Table 3
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