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Abstract — A field experiment was conducted at the student
research farm, department of Agronomy, School of
Agriculture Science, Technology and Research, Sardar Patel
University, Balaghat (M.P.) to study the performance of
different levels of nitrogen on growth, yield and vyield
attributing characters of wheat during winter seasons of 2021-
22. Seven treatments were evaluated in Randomized Block
Design with three replications. Results revealed that the
application of 150Kg Nitrogen/ha i.e. T7 (NPK @ 150:40:40
kg/ha) significantly improved the plant height (88.59 cm),
number of tillers/ meter square (114.60), number of leaves per
plant (17.47) at 90 DAS, spike length (11.49 cm), grains per
spike (41.73), test weight (43.69 g), grain yield (38.19 g/ ha)
and straw yield (53.74 g/ ha) of wheat. The results indicated
that use of NPK @ 150:40:40 kg/ha - 150% RDNwas the
most effective for optimum growth and yield of wheat.
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I. INTRODUCTION

Among cereals, wheat (Triticum aestivum L.) is major
component of the cropping systems adopted across the
country (except southern states) hence there is need to further
improve productivity of wheat and wheat-based cropping
systems. Wheat like other commonly grown field crops
requires 16 essential elements to complete the metabolic
processes necessary for growth and reproduction. Role of
nitrogen in increasing growth and yield parameters is well
recognized. Crops express maximum genetic yield potential
when grown in good environments and under good
management practices. Some factors, like increased rates of
fertilizer nitrogen, may increase the yield but reduce the
quality of the grain. Given the importance of nitrogen
fertilization, it is necessary to know what the best dose is for
each variety as well as its influence on components of yield
and other agronomic parameters such as the cycle, plant
height, lodging and moisture content of the grain, in order to
obtain better knowledge of said productive response. In
normal conditions, the quantity of fertilizers to be applied
depends on crop, inherent soil fertility status, yield goal and
other considerations like irrigated or rainfed conditions.
Optimal production requires suitable cultural practices
including proper fertility management. Keeping these points
in view, the present investigation was undertaken to
determine the optimum nitrogen requirement and
productivity of wheat.

Il. MATERIALS AND METHODS

The experiment was carried out at the student instructional
field, department of Agronomy, school of agriculture science,
technology and research, Sardar Patel University, Balaghat

(M.P.) during rabi season 2021-221. The experiment was
conducted in randomize complete block design with three
replications. The treatments were; T1= Control, T,=25:40:40
(25% RDN- Recommended dose of nitrogen), Ts=50:40:40
(50% RDN), Ts= 75:40:40 (75% RDN), Ts= 100:40:40
(100% RDN), Te= 125:40:40 (125% RDN) and T.=
150:40:40 (150% RDN).The wheat variety Bafna- 44 was
sown on November 13", 2021 using 100 kg seeds per ha. The
gross and net plot size was 5.0 mx 3.5 mand 4.0 m x 3.0 m,
respectively. The N, P,Os and K>O were applied through
urea, single super phosphate and muriate of potash,
respectively. Half dose of N as per treatment and full dose of
P,Os and K;O were applied at the time of sowing, as per
treatment. Remaining half dose of N was top dressed in two
equal splits at 30 and 60 DAS i.e., at tillering and late jointing
stage. The other crop management practices were followed as
per standard recommendation. The crop was harvested at the
physiological maturity. All the other agronomic practices
were applied uniformly to all the treatments.

I1l. RESULTS AND DISCUSSION

Data onplant height, number of tillers/ meter square and
number of leaves per plant are presented in table revealed that
application of 150% recommended dose of nitrogen (NPK @
150:40:40 kg/ha) resulted in highestplant height (88.59 cm),
number of tillers/ meter square (114.60), number of leaves per
plant (17.47) at maximum crop growth stage of 90 DAS
while, lowest values were observed under the control.

The increase in growth attributes with the
application of NPK @ 150:40:40 kg/ha might be due to
improved photosynthetically active leaf area for longer period
during vegetative and reproductive phases, led to more
absorption and utilization of radiant energy which ultimately
resulted in higher dry matter accumulation and significant
increase in plant growth. The increase in plant height in
response to application of N fertilizers is probably due to
enhanced availability of nitrogen which enhanced more leaf
area resulting in higher photo assimilates and thereby resulted
in more dry matter accumulation. These findings are
supported by the findings of Ramneet et al. (2019).

The enhancement in tiller number with increase in
fertilizer dose is attributed to the rapid conversion of
synthesized carbohydrates into protein and consequent to
increase in the number and size of growing cells, resulting
ultimately in increased number of tillers due to higher dose of
higher level of nitrogen (Dubey et al., 2019).

The number of green leaves increased significantly
with an increase in N level. Application of 150% RDN
resulted in maximum (17.47) number of green leaves plant at
90 DAS. Under the treatments, the control plots produced
lowest number of green leaves (6.73). It might bedue to
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improved nutrients availability and increased translocation of
carbohydrates from source to growing points in well-
fertilized plots. These results are in accordance with those of
Singh et al. (2019), Harender et al. (2020) and Singh et
al.(2020).

Data regarding length of spike, number of grains per
spike, test weight, grain & straw yield of wheat are presented
in Table-1, revealed that highest spike length (11.49 cm),
grains per spike (41.73), test weight (43.69 g), grain yield
(38.19 g/ ha) and straw yield (53.74 g/ ha) recorded under the
application of NPK @ 150:40:40 kg/ha (150% RDN).

Nitrogen has mainly effect on the vegetative growth
of plant. Maximum length of spike and number of grains per
spike might be due to role of nitrogen in crop maturation,
flowering and fruiting, including seed formation. These
results are in accordance with Neelam et al.(2018). It appears
that the application of nitrogen increased the protein
percentage, which in turn increased the grain weight. It was
found that application of higher rate of nitrogen improves
various crop parameters like 1000—grain weight and more
productive tillers thus resulting in higher grain yields. Straw
yield was also significantly affected with increasing levels of
nitrogen. Application of nitrogen significantly increased the

N and P uptakes of wheat in different treatments in
comparison to control. Application of 150 kg N/ ha
significantly increased N and P uptakes. The increased uptake
of the nutrients was due to added supply of nutrient and well
developed root-system resulting in better absorption of water
and nutrients.

The increase in growth and yield owing to the
application of N- fertilizer may be attributed to the fact that
this nutrient being important constituents of nucleotides,
proteins, chlorophyll and enzymes, involves in various
metabolic processes which have direct impact on vegetative
and reproductive phases of plants. These findings confirm
those of Ramneet et al. (2019). Based on the findings of the
present investigation, fertilizer dose of 150 kg N/ha was
found to be optimum for wheat production. Thus, it may be
concluded that the management of N plays a significant role
in optimizing wheat production. Nitrogen nutrition should be
part of the management strategy that considers the
importance of other nutrients. These results are in consonance
with the findings of Keerthi et al. (2018), Parashar et al.
(2020), Singh et al. (2020), Gupta et al. (2021) and Khan et
al. (2022).

Plant Nu_mber of Number of Spike Number of grains | Test weight G_raln St_over
Tr. height (cm) tillers/ leaves/ plant length (cm) per spike (cm) yield | yield
meter square (g/ha) | (g/ha)
T 70.53 23.80 6.73 4.78 17.87 35.78 9.11 | 19.91
T 77.58 42.07 11.40 7.23 34.00 37.09 23.81 | 41.56
T3 81.82 59.60 12.27 8.07 35.73 37.40 28.86 | 46.98
T4 83.58 67.80 12.80 9.52 37.60 38.04 31.78 | 49.53
Ts 8541 74.20 13.80 10.91 39.53 41.02 33.50 | 50.75
Te 86.52 89.73 15.33 11.25 40.67 41.11 33.92 | 51.19
T7 88.59 114.60 17.47 11.49 41.73 43.69 38.19 | 53.74
E?ﬁi 0.92 1.35 0.45 0.20 0.57 0.34 0.50 | 0.42
C.D. 2.68 3.94 1.31 0.57 1.66 1.00 146 | 1.21

Table 1: Performance of different levels of nitrogen on growth, yield and yield attributing characters of wheat
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