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ABSTRACT

A field experiment was conducted during rabi 2022-23 at Crop Research Farm, Department of
Agronomy, Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj (U.P)
to determine the “Effect of Nitrogen management on growth and yield of wheat”. There were nine
treatments each replicated thrice and the experiment was laid out in Randomized Block Design.
The results showed that treatment 6 (75% N through urea + 25 % N through poultry manure)
recorded significantly higher plant height (119.20 cm), maximum number of tillers/ m? (214), higher
plant dry weight (64.34 @), highest Crop growth rate during the interval of 50-75 DAS (35.73
g/m®/day), maximum number of effective tillers/ m* (144.5), maximum number of grains/ spike
(53.33) and highertest weight (97.71 g) compared to other treatments.
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1. INTRODUCTION

Wheat, the country's second-largest cereal crop,
is crucial for the country's food and nutritional
security. About 20% of the world's population, or
close to 55%, gets their calories from wheat. In
North India, where people like chapatti, it is one
of the main food grains consumed there and a
staple diet. Wheat is a self-pollinating, long-day,
winter crop that is a member of the Poaceae
family of plants. It is grown for both grain and
feed purposes to meet the needs of both people
and animals. The insufficient levels and timing of
fertilizers, the soil's deficiency in organic matter
and nitrogen, and alkalinity are all contributing
factors to the decreased productivity.

The total area of wheat cultivation around the
world is 221.91 million hectares, the total
production was 781.01 million metric tons, and
the productivity per hectare was 3.52 metric tons
[1]. The total sown area under wheat crop in
India is around 31.61 million hectares. The total
wheat production in India is around 109.52
million tons and productivity of 3464 kg/ hectare.
Total area under wheat in Uttar Pradesh is 9.85
million hectares which is 31.16% of total area
under wheat cultivation in India. Total wheat
production in Uttar Pradesh is 35.50 million tons
and productivity is 3604 kg/ hectare [2].

Insufficient nitrogen has a remarkable impact on
grain yield and factors that affect yield by
influencing biomass synthesis and how well the
plant uses solar energy [3]. The varying soil and
climatic circumstances that affect how nitrogen
components behave in the root zone and how
they interact with plants may cause variations in
nitrogen accessibility and its relevance to plants
[4]. Additionally, the introduction of new cultivars
with varying dietary requirements has upset
suggestions for nitrogen fertilizers for wheat
crops. The need to increase wheat yields has
spurred forward-thinking farmers to work
diligently on farm management tasks. It should
be remembered that the optimal level of nitrogen
application should be low for cultivars that
respond poorly to its application and that the rate
of nitrogen should be high for varieties that
respond well to its application and produce more,
as this will prevent the varieties' yield potential
from being maximized. However, there are
situations when applying too much nitrogen
causes toxicity, stunts plant growth by making it
more prone to lodging, and contaminates the

environment through nitrate leaching [5] as well
as ammonia volatilization [6]. One of the most
popular fertilisers with nitrogen is urea. The
primary component of protein, amino acids, and
chlorophyll, nitrogen is crucial for the production
of wheat [7]. Due to nitrogen application levels
that were below and beyond the recommended
range, respectively, dwarfed wheat growth and
lodging were observed [8].

Nitrogen increases the number of spikes and
contributes more to the components of the yield
[9], increased leaf area index and grain yield [10].
According to studies on synthetic nitrogen
fertilizers that depleted soil nitrogen, inorganic N
fertilizers, particularly those in the form of
ammonium, lowered the mass of organic carbon
due to increased microbial consumption and
decreased total nitrogen in the soil as a result of
increased grain uptake of nitrogen. Chaudhary et
al. [11] have stated that the main issues with
using commercial fertilizer alone are its high cost,
soil degradation, and environmental damage.

Vermicompost is a byproduct of the co-action of
earthworms and microorganisms in the bio-
oxidation and stabilization of organic material.
While earthworms are crucial drivers of the
process, modifying the substrate and changing
biological activity, microorganisms are still in
charge of biologically degrading organic waste
[12]. If used in the right proportions with synthetic
fertilizers, vermicompost could be a source of
nutrients for field crops. Vermicompost treatment
has been shown to increase the growth and
productivity of grains and legumes, according to
prior researchers [13]. Vermicompost contains
cytokinins, auxins, and gibberellins, which are
biologically active growth-promoting compounds,
in addition to a significant amount of nutrients
and a large number of beneficial
microorganisms. For a good qualitative and
guantitative yield, it can be used alone or in
conjunction with other organic and inorganic
fertilizers.

In addition to being a rich source of macro (N, P,
K) and micro (S, Fe) nutrients, poultry dung also
improves the health of the soil. It provides
organic matter for the soil, enhances soil
biological activity, and increases the soil's
capacity to hold water. Because poultry manure
has a higher mineralization level than other
natural manures, when it is put to the soil for
plant uptake, it easily releases its nutrients.
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Applying poultry manure to soil improves its
carbon content, water holding capacity, soil
agglomeration, and bulk density. Poultry manure
contains 3-5% nitrogen; 1.5-3.5% phosphorus,
1.5-3% potassium, considerable number of
micronutrients and its pH is 6-7 [14]. When
applied to cereals along with urea, poultry
manure has a greater positive impact on yield
components than other organic manures [15].
Utilizing both poultry manure and urea together
promotes soil restoration and is more cost-
effective than applying urea alone [16]. It has
been noted that increasing nitrogen use
efficiency boosts yield and activates the low
affinity nitrogen uptake transport mechanism,
which allows for passive nitrogen uptake and
high production [17]. Keeping the above points in
view the experiment was carried out to determine
the “Effect of nitrogen management in growth
and yield of wheat”.

2. MATERIALS AND METHODS

A field experiment was conducted during rabi
2022-23 at Crop Research Farm, Department of
Agronomy, SHUATS, Prayagraj (U.P) on the
topic “Effect of nitrogen management on growth
and yield of wheat”, to study the response of
nitrogen through urea along with combination of
vermicompost and poultry manure. The soil of
experimental plot was sandy loam in texture, soil
pH was 8.0, low in organic carbon (0.62%),
available N (225 kg/ha), available P (38.2 kg/ha)
and available K (240.7 kg/ha). There were 9
treatments, each being replicated thrice and laid
out in Randomized Block Design. The treatment
combinations were 100% N through urea, 75% N
through urea + 25% N through vermicompost,
50% N through urea + 50% N through
vermicompost, 25% N through urea + 75% N
through  vermicompost, 100% N through
vermicompost, 75% N through urea + 25% N
through poultry manure, 50% N through urea +
50% N through poultry manure, 25% N through
urea + 75% N through poultry manure, 100% N
through poultry manure. The data recorded on
different aspects of crop such as, growth
attributes and yield attributes were subjected to
statistical analysis by analysis of variance
method [18].

3. RESULTS AND DISCUSSION
3.1 Growth attributes Plant height (cm)

Significant and higher plant height (119.20 cm)
was recorded in treatment 6 (75% N through

urea + 25% N through poultry manure).
However, treatment 7 (50% N through urea +
50% N through poultrymanure) was found to be
statistically at par with treatment 6 (75% N
through urea + 25% N through poultry manure).
Significant and higher plant height was recorded
with 75% N through urea might bedue to more
nitrogen applied, plant cells grow bigger and
contain more protein, which improves leaf area
and photosynthesis rate and, ultimately, causes
the plant to grow taller. Similar results were
reported by Wysocki et al. [19]. Further, increase
in plant height with application of 25% N through
poultry manure may be due to the buildup of
nitrogen together with other assimilates and the
increased availability of nitrogen for cell
elongation, development, photosynthesis, and
metabolism. Similar results were reported by
Haberle et al. [20].

3.2 Number of Tillers / m?

Significant and higher number of tillers / m?
(214.0) was recorded in treatment 6 (75% N
through urea + 25% N through poultry manure).
However, treatment 2 (75% N through urea +
25% N through vermicompost) and treatment 7
(50% N through urea + 50% N through poultry
manure) were found to be statistically at par with
treatment 6 (75% N through urea + 25% N
through poultry manure). Significant and higher
number of tillers/ m* was recorded with 75% N
through urea might be due to nitrogen levels
were increased, which increased tiller output
from the main stem and decreased tiller
mortality. Similar results were also reported by
Rahman et al. [21]. Further, increase in number
of tillers/ m? with application of 25% N through
poultry manure may be due to enhanced nutrient
availability and ease of uptake by receiving
plants, which sped up plant growth and
development and ultimately led to the production
of more tillerss m?. Similar results were also
reported by Enujeke [22].

3.3 Plant Dry Weight (g)

Significant and higher plant dry weight/ plant
(64.34 g) was recorded in treatment 6 (75% N
through urea + 25% N through poultry manure).
However, treatment 7 (50% N through urea +
50% N throughpoultry manure) was found to be
statistically at par with treatment 6 (75% N
through urea + 25% N through poultry manure).
Significant and higher plant dry weight was
recorded with 75% N through urea might be due
to nitrogen increases leaf area, speeds up
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S.No. Treatments Plant height Number of Plant dry Crop growth
(cm) tillers/ m? weight (g) rate (g/m?/day)
1. 100% N through urea 108.20 189.3 54.67 32.07
2. 75% N through urea + 25 % N through vermicompost 113.20 213.0 61.21 37.03
3. 50% N through urea + 50% N through vermicompost 114.80 204.0 59.06 34.17
4, 25% N through urea + 75% N through vermicompost 109.20 190.7 57.53 32.91
5. 100 % N through vermicompost 110.50 180.0 52.00 31.29
6. 75% N through urea + 25 % N through poultry manure 119.20 214.0 64.34 35.73
7. 50% N through urea + 50% N through poultry manure 116.20 213.7 64.00 35.16
8. 25% N through urea + 75 % N through poultry manure 114.00 200.0 58.31 34.20
9. 100 % N through poultry manure 106.20 180.0 53.46 33.33
F — Test S S S NS
SEm (&) 1.02 0.34 0.72 1.19
CD (p=0.05) 3.08 1.03 2.17 -
Table 2. Effect of nitrogen management on yield attributes of wheat
S. No. Treatments Number of effective Number of Test weight
tillers/ m? grains/ spike (9)
1. 100% N through urea 119.8 45.00 87.90
2. 75% N through urea + 25 % N through vermicompost 140.5 52.33 94.38
3. 50% N through urea + 50% N through vermicompost 134.5 50.00 93.00
4, 25% N through urea + 75% N through vermicompost 121.2 46.67 89.25
5. 100 % N through vermicompost 110.5 42.00 84.00
6. 75% N through urea + 25 % N through poultry manure 144.5 55.33 97.71
7. 50% N through urea + 50% N through poultry manure 144.2 54.67 96.93
8. 25% N through urea + 75 % N through poultry manure 130.5 49.40 90.51
9. 100 % N through poultry manure 110.0 43.33 85.53
F - Test S S S
SEm (&) 0.23 0.68 0.27
CD (p=0.05) 0.69 2.05 0.82
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photosynthesis, produces assimilates more
quickly, and accelerates the production of plant
dry matter, increasing plant dry weight. Similar
results were reported by Rahman et al. [21].
Further increase in plant dry weightwith
application of 25% N through poultry manure
may be due to the addition of N increased the
number of photosynthetic pigments and
chlorophyll in wheat, which raised the plant's net
photosynthetic rate and raised the dry matter of
the plant. Similar results were reported by Igra et
al. [23].

3.4 Crop Growth Rate (g/m?/day)

At 50-75 DAS, highest crop growth rate (35.73
g/mzlday) was recorded in treatment 7 (50% N
through urea + 50% N through poultry manure),
though there was no significant difference among
the treatments. Significant and higher crop
growth rate was recorded with 75% N through
urea might be due to optimal nutrient use to
optimize plant nutrient uptake and the distribution
of assimilates to different plant sections, which
enhanced plant biomass and raised CGR.
Similar results were reported by Wang et al. [24].

3.5 Yield Attributes
3.5.1 Number of effective tillers/ m?

Significantly higher number of effective tillers/ m?
(14.45) was recorded in treatment 6 (75% N
throughurea + 25% N through poultry manure).
However, treatment 7 (50% N through urea +
50% N throughpoultry manure) was found to be
statistically at par with treatment 6 (75% N
through urea + 25% N through poultry manure).
Significant and higher number of effective tillers/
m* was recorded with 75% N through urea might
be due to more leaves produced by an increase
in nitrogen led to higher rates of photosynthesis,
assimilation, metabolic activity, and cell division,
which in turn produced a considerable rise in the
number of productive tillers/m®. Similar results
were reported by Chauhan et al. [25]. Further,
increase in number of tillers/ m? with application
of 25% N through poultry manure may be due to

availability —of both  macronutrients and
micronutrients, increasing the number of
productive tillers/m®.  Similar results were

reported by Muhammad et al. [26].
3.5.2 Number of grains/ spike

Significantly higher number of grains/ spike
(55.33) was recorded in treatment 6 (75% N

through urea + 25 % N through poultry manure).
However, treatment 7 (50% N through urea + 50
% N through poultry manure) was found to be
statistically at par with treatment 6 (75% N
through urea + 25 % N through poultry manure).
Significant and higher number of grains/ spike
was recorded with 75% N through urea might be
due to increased dry matter, improved
photosynthetic rate as a result of higher nitrogen
dose, more assimilates produced and
transported to fill the seeds. Similar results were
reported Imbad et al. [27] Further increase in
number of grains/ spike along with application of
25% N through poultry manure may be due to
higher nitrogen rate caused a rise in dry matter,
which in turn caused more grain partitioning and
an increase in number of grains/spikes. Similar
results were reported by Muhammad et al. [26].

3.5.3 Test weight (g)

Significantly higher test weight (97.71 g) was
recorded in treatment 6 (75% N through urea +
25 9% Nthrough poultry manure). However,
treatment 7 (50% N through urea + 50% N
through poultry manure) was found to be
statistically at par with treatment 6 (75% N
through urea + 25% N through poultry manure).
Significant and higher test weight was recorded
with 75% N through urea might be due to
because of the massive accumulation of proteins
and other nutrients that were stored in the seed,
the weight of thousand grain weight rose. Similar
results were reported by Azam et al. [28]. Further
increase in test weight along with application of
25% N through poultry manure may be due to A-
type starch granules have more amylose, which
makes grain rounder and bolder for more starch
to accumulate in, increasing grain weight. The
accumulation of A-type starch granules is
increased by adequate nitrogen, and A- type
starch granules have more amylose. Similar
results were recorded by Wei et al. [29].

4. CONCLUSION

It is concluded that in wheat with the combination
of 75% N through urea along with 25% N through
poultry manure (treatment 6) higher plant height,
plant dry weight, more number of tillers/ m?,
higher CGR, more number of effective tillers/ m?,
grains/ spike and test weight was observed.

ACKNOWLEDGEMENTS

The authors are thankful to Department of
Agronomy, Naini Agricultural Institute, Prayagraj,

648



Vishwajna et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 644-650, 2023; Article no.lJPSS.107003

Sam Higginbottom University of Agriculture,

Technology and Sciences (U.P)

India for

providing necessaryfacilities to undertaken the
research and studies.

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

USAD (United States Department of
Agriculture). World Production, Markets and
Trade report. Foreign Agricultural Service.
2022;1-280.
Available:https://apps.fas.usda.gov.in
Government of India (GOI), Department of
Agriculture  and Farmers  Welfare,
Directorate of Economics andStatistics,
Agricultural Statistics at a Glance; 2022.
Heinemann LF, Stone AD, Didonet MG,
Soares BB, Trindade JAA, Moreira, AD
Canovas. Radiation use efficiency solar
wheat productivity resulting from
fertilization nitrogen. Brazilian Journal of
Engineering Agricultural and
Environmental Science. 2006;10(2):352-
356.

Simili RA, Reis BN, Furlan CCP, Paz
MLP, Lima PA, Bellingieri A. Response
sorghum-sudan  hybrids to nitrogen
fertilization and Potassium: Chemical
composition and in vitro digestibility of
organic matter. Science and
Agrotechnology Journal. 2008;32(2):474-
480.

Riley WJ, Ortiz-Monasterio |, Matson PA.
Nitrogen leaching and soil nitrate, nitrite,
and ammonium levels under irrigated
wheat in Northern Mexican Journal of
Nutrient Cycling in Agro-ecosystems.
2001;61(3):223-236.

Ma BL, Wu TY, Tremblay N, Deen W,
Mclaughlin NB, Morrison MJ, Stewart G.
On- farm assessment of the amount and
timing of nitrogen fertilizer on ammonia
volatilization. Agronomy Journal. 2010;
102(1):134-144.

Khalil IA. Crops and cropping in Pakistan.
HEC, Islamabad. 2008;71-72.

Hawkesford MJ. Reducing the reliance on
nitrogen fertilizer for wheat production.
Journal of Cereal Science. 2014;59(3):
276-283.

Magsood M, Shehzad MA, Ramzan Y,
Sattar A. Effect of nitrogen nutrition on

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

649

growth, yield and radiation use efficiency of
different wheat (Triticum aestivum L.)
cultivars. Pakistan Journal of Agriculture
and Science. 2014;51(2):441-448.

Bashir MU, Wajid SA, Ahmad A, Awais M,
Raza MAS, Tahir GM, et al. Irrigation
scheduling of wheat at different nitrogen
levels in semi-aridregion. Turkish Journal
of Field Crops. 2017;22(1):63-70.
Chaudhry AN, Jilani G, Khan MA, Igbal T.
Improved processing of poultry litter to
reduce nitrate leaching and enhance its
fertilizer quality. Asian Journal of
Chemistry. 2009;21:4997-5003.

Aira M, Monrot F, Dominguez J, Mato S.
How earthworm density affects
microbialbiomass and activity in pig
manure. European Journal of Soil Biology.
2002;38:7-10.

Suthar S. Effect of vermicompost and
inorganic fertilizer on wheat (Triticum
aestivum) production. Nature, Environment
and Pollution Technology. 2006; 5:197-0.
Chastain JP, Camberato JJ, Albrecht JE.
Nutrient content of livestock and
poultrymanure, climate change central,
Clemson University, USA. 2001;36.

Khalig T, Mahmood T, Kamal J, Masood A.
Effectiveness of farmyard manure, poultry
manure and nitrogen for corn (Zea mays L.)
productivity.  International Journal of
Agriculture and Biology. 2004;6:260-263.
Monedero SM, Mondini C, Nobili M, Leita
L, Roig A. Land application of biosolids. Soil
response to different stabilization degree of
the treated organic matter. Waste
Management Journal. 2004;24:325-532.
Cui ZL, Zhang FS, Chen XP, Miao YX, Li
JL, Shi LW, et al. On-farm evaluation of
nitrogen management strategy based on
soil NMIN test. Field Crops Research.
2008;105:48-55.

Gomez KA, Gomez AA. Statistical
procedure for Agriculture research, John
Wileyand Sons publication, New York;
1984.

Wysocki DJ, Corp M, Horneck DA, Lutcher
LK. Nutrient Management Guide: Irrigated
and Dryland Canola. Oregon State
University; 2007.

Haberle J, Svoboda P, Raimanova I. The
effect of post anthesis water supply on
grain nitrogen concentration and grain
nitrogen vyield of winter wheat. Plant, Cell
and Environment. 2008;54:304-312.
Rahman MZ, Islam MR, Karim MA,
Islam TM. Response of wheat to foliar



22.

23.

24,

25,

Vishwajna et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 644-650, 2023; Article no.lJPSS.107003

application of urea fertilizer. 2014;1(1):39-
43.

Enujeke EC. Effects of poultry manure on
growth and vyield of improved maize in
Asaba area of delta state. Nigerian Journal
of Agriculture and Veterinary Science.
2013;4:24-30.

Igra  Ghafoor, Muhammad Habib-ur-
Rahman, Mugarrab Ali, Muhammad Afzal,
Wazir Ahmed, Thomas Gaiser, Abdul
Ghaffar. Slow-release nitrogen fertilizers
enhance growth, yield, NUE in wheat crop
and reduce nitrogen losses under an arid
environment. Environmental Science and
Pollution Research. 2021;28:43528-43543.
Wang Q, Li F, Zhao L, Zhang E, Shi S,
Zhao W, Vance MM. Effect of irrigation and
nitrogen rates on nitrate nitrogen distribution
and fertilizer nitrogen loss, wheat yield and
nitrogen uptake on arecently reclaimed
sandy farmland. Journal of Plant and Soil.
2010;337(1-2):325-339.

Chauhan TM, Javed Ali, Singh SP, Singh
SB. Effect of nitrogen and zinc nutrition on
yield, quality and uptake of nutrients by
wheat. Annals of Plant and Soil Research.
2014;16(2):98-101.

26.

27.

28.

29.

Muhammad Faheem Jan, Muhammad
Dawood Ahmadzai, Waqgas Liaqat,
Haseeb Ahmad, Wazir Rehan. Effect of
Poultry Manure and Phosphorous on
Phenology, Yield and Yield Components
of Wheat. International Journal of Current
Microbiology and Applied Science. 2018;
7(5):3751-3760.

Imdad Ullah, Nasir Ali, Saba Durrani,
Muhammad Adeel Shabaz, Abdul Hafeez,
Hafeez Ameer, et al. Effect of Different
Nitrogen Levels on Growth, Yield and Yield
Contributing Attributes of  Wheat.
InternationalJournal  of  Scientific &
Engineering Research. 2018;9(9).

Azam Shah, Mahmood Shah S, Wisal
Mohammad, Shafi M, Haq Nawaz,
Samreen Shehzadi, Amir M. Effect of
integrated use of organic and inorganic
nitrogen sources on wheat yield. Sarhad.
Journal of Agriculture. 2010;26:4-8.

Wei CX, Zhang J, Chen YF, Zhou WD, Xu
B, Wang YP, Chen JM. Physicochemical
properties and development of wheat |
arge and small starch granules
duringendosperm  development.  Acta
Physiologiae Plantarum. 2010;32:905-916.

© 2023 Vishwajna et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/107003

650


http://creativecommons.org/licenses/by/4.0

