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ABSTRACT

Wheat (Triticum aestivum L.), a ancestor of the Poaceae family, is one of the most important cereal
crops in the world. On a global scale, wheat is the main cereal that is cultivated and produced most
widely. Irrigation has been essential to keep wheat a key food crop around the world. In response
to climate change, it is also becoming more important. In response to better irrigation management,
a key aspect in increasing water productivity and maintaining the viability of water resource use in
agricultural production. At all growth stages of the crop, the wheat crop's growth and yield
characteristics improved with rising levels of moisture regime. The performance of the yield
component parts has been linked to higher nitrogen fertilization levels.

Keywords: Wheat; irrigation scheduling; water; organic manure; soil health; yield.

1. INTRODUCTION

Wheat (Triticum aestivum L.) is a main cereal
crop of India and it is second most common crop
of the country. In terms of both production and
consumption, it is also one of the main staple
crops in many parts of the nation. In India it is the
second-most significant grain crop and is crucial
to the nation's food and nutritional security
Kumar et al. [1,2].

The goal of irrigation should be to replenish the
soil water content in the root zone to a point
where the crop can completely satiate its
evapotranspiration needs Kumar et al. [1,2].In its
early phases of growth, wheat need water for
root development and germination. Reduced
plant populations and therefore lower yields of
grains are caused by insufficient soil moisture
throughout the initial phases of plant growth.
Irrigation should be used before seeding to
reduce emergence issues caused by soil crusting
and make sure the soil has enough water for
germination Gupta et al. [3]. To produce wheat
with the maximum vyield attainable, water is
required at all stages of plant development, from
seed germination to plant maturation. A positive
association is present between irrigation
frequency and grain yield Kumar et al. [4]. The
type of crop, growth stage, length of the growing
season, plant population, topography of the soil,
temperature, relative humidity, wind speed, and
crop management practices like tillage,

fertilization, and weeding are all factors that
affect a crop's need for water. Three approaches,
namely the soil moisture depletion strategy, the
climate approach (IW/CPE ratio), and the critical
stages, can be used to schedule irrigation in
wheat. The climatological method is one of them
and is extremely beneficial and well-recognized
by scientists and research workers around the
world.

To maximize production from various wheat
varieties, ideal irrigation facilities are crucial
Kumar et al. [5]. Nitrogen is crucial for all of the
plant's living tissues. All of a plant's essential
processes are associated with protein, of which
nitrogen is a critical component. Nitrogen is a
constituent of proteins, enzymes, coenzymes,
nucleic acids, phytochromes and chlorophyll. It is
significant to the plant's biochemical operations.
Consequently, it is unique of the nutrients that
wheat crops need the most Kutman et al.
[6].Widespread use of better technologies, with
fertilizer management particularly that of nitrogen
and organic manure playing a crucial role can
enable an increase in wheat output that is more
environmentally friendly Kumar et al. [1,2].
Vermicompost, crop residues, and organic
manures are needed in addition to inorganic
fertilizers for increased production and healthy
soil. By combining inorganic fertilizers with
organic manures, crop wastes, and bio-fertilizers,
one can improve soil health and accelerate up
nutrient uptake Pandey et al. [7].

542



Kumar et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 541-548, 2023; Article no.lJPSS.106459

An optimal level of solil fertility and plant nutrient
delivery is maintained by combining organic and
inorganic manures, optimizing the benefits from
all potential sources of plant nutrients in order to
maintain the required productivity Kumar et al.
[1,2].

2. RESPONSE OF MOISTURE REGIMES
AND NITROGEN SOURCES ON SOIL
HEALTH

Shaaban [8] Compared to untreated soil, the
organic residue improved bulk density, total
porosity, macro and micro pores, soil water
retention, and soil hydraulic conductivity. It was
discovered that the combination of poultry
manure and sunflower residue had a greater
impact than either poultry manure or sunflower
residue alone. Another finding was reported by
Agbede et al. [9] reported that Poultry manure
considerably increased soil porosity and moisture
content while reducing soil bulk density and
temperature. The contents of soil organic
matter, soil and leaf N, P, K, Ca and Mg were all
significantly elevated by the manure. Similar
finding observed by Akanni et al. [10].

Moisture Regimes and nitrogen sources effects
on soil pH. The dilution of salts and leaching of
ions outside the root zone may be the cause of
the fall in soil pH that occurs with irrigation
application based on the IW/CPE ratio. By
creating organic acids during their
decomposition, the usage of organic manures,
such as poultry manure and FYM, has also been
shown to contribute to lowering the pH of the soll
to some extent. This may also account for the
increased availability and mobility of nutrients,
particularly micronutrients. Kumar et al. [1,2].
Similar results were noted by Jat et al. [11].

Kumar et al. [1,2] reported that that a slight
improvement in organic carbon was obtained
with increasing level of moisture regime up to 1.2
IW/CPE ration. It might be caused by the right
soil moisture levels being maintained along with
the breakdown of organic litters and discharge of
solubilized plant nutrients.

3. RESPONSE OF MOISTURE REGIMES
AND NITROGEN SOURCES ON
GROWTH OF WHEAT CROP

Saren et al. [12] reported that wheat grown on
sandy loam soil produced the highest plant
height, dry matter accumulation, leaf area index,
and crop growth rate after four irrigations

provided at the crown root initiation, tillering,
blooming, and grain development stages. An
increase in crop moisture availability may be
responsible for the improvement in growth
characteristics. These finding support the
observation of Rathore et al., (2006).

Shah et al. [13] showed that the 75:25 ratio of N
from urea and FYM produced the highest
biological yield, straw yield, and grain yield of
wheat. The subsequent treatment that received
N from the two sources in a 50:50 ratio produced
the highest yield.

Channabasanagowda et al. [14] reported the
impact of several organic manures on wheat
quality, seed output, and growth. When
compared to other treatments, the application of
vermicompost at 3.8 t per ha and poultry manure
at 2.45 t per ha significantly increased plant
height, the number of leaves, the number of
tillers at 90 DAS, the number of ear heads per
metre square, seed weight and seed yield, and
protein content.

Rehman et al. [15] said that, it can boost wheat
yield components and biomass under rain-fed
conditions to apply inorganic fertilizers (NPK)
along with organic fertilizers in the form of
farmyard manure (FYM). Spikes m-2, grains
spike-1, biological yield, and thousand grain
weight were significantly affected by various
levels of NPK and FYM either separately or in
combination. At 80-60-30 kg NPK ha-!, the
highest spikes m-2 were noted. The highest
spikes m-2, grains spike-!, thousand grain
weight, and biological yield are produced by
farmyard manure at 45 t ha-1.

Atikullah et al. [16] reported that the maximum
dry matter content, crop growth rate, relative
growth rate were found from I1 (Irrigation at 20
days after sowing at crown root initiation stage)
which was statistically identical with 12 (Irrigation
at 55 DAS at flowering stage) whereas minimum
from lo (No irrigation). Plant height ,number of
tiller, number of spike ,number of spikelets,
spike length, filled grains, total grains , grains
weight, grain yield, straw, biological and harvest
index were correspondingly showed higher
results as of growth characters.

Gupta et al. [3] reported that irrigation at 1.2
IW/CPE was significantly superior to other
irrigation treatments in terms of plant height,
number of shoots m!, and dry matter
accumulation (gm?), with the exception of
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irrigation at 1.0 IW/CPE and five irrigations at the
CRI, tillering, late jointing, flowering, and milking
stages. The availability of sufficient nutrients may
have contributed to the enhanced vegetative
development of plants, which in turn led to the
higher dry matter at higher fertility levels. Both
Laghari et al. [17]; Kale et al. [18] reported
results that were similar.

Pandey et al. [19] reported that the consisted of
three sulphur levels (a) Control (b) 20 kg/ha (c)
40 kg/ha) and four irrigation levels (a) 11 0.6
IW/CPE ratio (b) 12 0.8 IW/CPE ratio (c) Is 1.0
IW/CPE ratio and (d) l4 1.2 IW/CPE ratio). At all
growth phases, the PBW 502 variety
greatly outperformed other cultivars in terms
of plant height, number of shoots per
square metre and leaf area index (1.2 IW/CPE
ratio).

Singh et al. [20] reported that the irrigation levels
has significant effects on wheat growth and
characteristics, as well as grain and straw yields.
In a comparison with two and one irrigation, four
irrigations recorded the highest plant height,
tiller count, dry matter accumulation at harvest
stage, and leaf area index at 90 DAS, as well as
greater grain and straw output. The ability of
plants to grow taller at higher irrigation
levels may result from the maintenance of
numerous metabolic  processes by the
plants' steady water supply. The Similar result
was find by Rahman et al. [21]; Brahma et al.
(2007).

Kumar et al. [22] studies on the effect of FYM
and urea combination on wheat quality, seed
production, and growth. Plant height, Leaf area
index at 90 DAS, and the number of shoots
increased significantly after applying 75%
of the prescribed dose of N through inorganic
sources and 25% of the recommended
dose of N through organic sources
(FYM) hal.

Ullah et al. [23] reported on the number of tillers,
plant height, spikelets per spike, seeds per
spike, biological yield, 1000 grain weight, grain
yield, and harvest index as well as other growth
and yield data. All growth and yield indicators
were dramatically raised by various nitrogen
levels. The treatment with nitrogen applied
at 203 kg ha-! produced the most tillers, the
tallest plants, and the best biological yield;
however, the treatment with  nitrogen
applied at 145 kg ha-! produced the highest
grain yield, seeds per spike, and 1000 grain
yield.

4. RESPONSE OF MOISTURE REGIMES
AND NITROGEN SOURCES ON YIELD
ATTRIBUTES OF WHEAT CROP

Prashar and Thaman [24] reported that the best
grain yields were achieved with irrigation at 50
mm CPE, followed by irrigation at 40 mm CPE.
As irrigation water usage increased, it became
less efficient.

Ibrahim et al. [25] observed that in order to
achieve maximum crop output, the quantities of
different organic manures added with the
inorganic fertilizers must be optimized. The
determined changes in wheat's growth and vyield
metrics compared to controls that received only
inorganic fertilizer. The impacts of organic
amendments were usually favourable. In
comparison to the control, the application of
organic manures enhanced the wheat vyield. In
comparison to the control, the wheat plant's
height, tiller count, spike length, straw yield, grain
yield, and weight per 1000 grains were all
significantly different. Similar results are in
agreement with those obtained by Nawab et al.
[26].

Shah et al. [27] reported that the plant height,
spike length, grain per spike, and 1000-grain
weight increased with the integrated use in
various amounts. The treatments which applied
25% N from FYM, 25% N from city waste, and
50% N from mineral fertilizer produced the
highest grain yields. The treatments that applied
25% N from FYM, 25% N from poultry manure,
or city waste, and 50% N from mineral fertilizer
produced the same results. These results are
supported by Igbal et al. [28]; Arif et al. [29].

Ali et al. [30] studies the impact of various
nitrogen levels on the development and yield of
wheat crops at four different nitrogen rates,
namely 0, 80, 130, and 180 kg ha-!. With a seed
rate of 100 kg ha-1, the sowing date occurred
during the previous week. The results
demonstrated that raising the nitrogen levels
over the control considerably enhanced the
number of tillers per unit-%, plant height, spike's
length, number of grain spikes-1, 1000-grain
weight, and grain yield.

Singh et al. [31] the findings showed that the
diversity of nitrification inhibitors in co-fertilizer
caused growth characteristics, such as the
number of tillers and plant height, to dramatically
increase. These inhibitors slowly delivered
nitrogen to the plant while reducing nutrient
losses, making more nitrogen available to the
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plant. In comparison to treatment T2, which
applied a full dose of NPK through urea, a single
superphosphate, and muriate of potash, the
combined application of organic manures and
inorganic fertilizers boosted the dry matter
accumulation, number of grains Spike?!, grain
yield, straw yield, and NPK uptake by wheat
crop.

Brar et al. [32] reported that a maximum wheat
grain yield of 1.25 IW: CPE, which was
statistically comparable to 1.0 IW: CPE, was
achieved when irrigation was applied. This may
be attributed to an increase in the number of
seeds as a result of better soil moisture and
nutrient availability. Similar findings were
reported by Tripathi and Singh [33]; Dhindwal et
al. [34].

Yousaf et al. [35] reported on the impact of timing
of irrigation and various nitrogen fertilization
amounts on the agronomic performance of
wheat. A total of 0, 80, 100, 120, and 150 kg ha-?
of nitrogen were added to the soil, with irrigation
occurring 15, 20, 25, and 30 days following
germination. In comparison to the control and
other treatments, nitrogen applied at 120 and
150 kg N ha-! and irrigation timing of 25 days
after germination produced the highest plant
height, most tillers, the greatest number of fertile
tillers, and the highest yield.

Ahmad et al. [36] reported that adding organic
manure with a high N level under frequent
watering considerably boosted grain yield by
more than 120% compared to control treatment.
However, the number of tillers m-2, number of
grains spike-, and 1000-grain weight all
increased significantly along with the increase in
grain yield. Additionally, results demonstrated
that applying organic manure and high N levels
had a favourable impact on the harvest index.
The positive effects of nitrogen on the
characteristics of the yield components could be
primarily responsible for the grain vyield
enhancement caused by the application of high
N levels. In this respect, Ayoub et al. [37]; [38].

Shahid et al. [39] reported that the considerable
increase in grain yield and yield components
following the application of poultry manure. Each
increase in nitrogen application rate resulted in
an increase in grain yield, grain crude protein
content, the number of fertile tillers, spike length,
flag leaf area, fresh weight, dry weight, plant
height, and the number of grains.

Sheoran et al. [40] reported that the use of
organic manures along with N and P fertilizers
considerably improved all yield characteristics,
including plant height, number of tillers/m of row
length, spike length, and number of
grains/spikes. When FYM, chicken manure, and
press mud were combined with the appropriate
doses of N and P, higher grain yields of wheat
and were found.

Deo et al. [41] reported that the growth
characteristics such plant height ,number of
shoots per square metre and Leaf area index
were shown to be significantly higher under the 11
(critical stages) treatment. The 1 (critical phases)
and ls (1.0 IW: CPE ratio) treatments were
shown to have higher total effective tillers m-2,
length of spike , harvest index (%), and test
weight over both years. The highest grain and
straw yields under I1 (critical phases) treatment
were observed throughout the period of the two
years. This finding was supported the finding of
Maliwal et al. [42].

Verma et al. [43] reported that irrigation applied
at 0.9 IW/CPE ratio (lz) recorded the maximum
values of growth indices, matter accumulation
per metre row length, leaf area index, leaf area
duration, crop growth rate, relative growth rate,
and net assimilation rate and yield - grain, straw,
biological, and Harvest Index proved significantly
superior over i, l4, and Iz with treatment Is being
the exception. Finding support the result of
Bastia and Rout [44].

Pal et al. [45] reported that the number of shoots,
plant height, dry matter accumulation, and vyield-
attributing characters such as number of grains
spike-1, number of spike m-2, length of spike,
test weight, grain, and straw yield by crop were
significantly higher at the CRI stage (l1), 0.6
IW/CPE ratio (I2), and 0.8 IW/CPE ratio (Is) than
at the 1.0 IW/CPE ratio (l4) moisture regime.
Similar result find by Karim [46] Brahma et al.
[47-50].

5. CONCLUSION

The study's findings showed that the wheat crop
produced considerably higher levels of plant
height, dry matter, number of shoots, leaf area
index, effective teller, grain production, straw
yield, and harvest index when irrigation timing
was appropriate. The application of both organic
and inorganic nitrogen sources promotes wheat
crop development and production.

545



Kumar et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 541-548, 2023; Article no.lJPSS.106459

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Kumar S, Agrawal S, Jilani N, Kole P, Kaur
G, Mishra A, Tiwari H. Effect of integrated
nutrient management practices on growth
and productivity of rice: A review. The
Pharma Innovation Journal. 2023;12(5):
2648-2662.

Kumar S, Kumar S, Kumar R, Pathak D,
Kumar D, Kumar A, Singh S, Tiwari H.
Assessment of physico-chemical
properties of soil as influenced by different
moisture regimes and nitrogen sources in
wheat crop. International Journal of Plant
and Soil Science. 2023;35(19):765-772.
Gupta AK, Nainwal RC, Singh D,
Singh AK. Response of irrigation
scheduling on growth and yield of late
sown wheat. Progressive Research—An
International Journal. 2016;11:5307-5310.
Kumar P, Pannu RK, Khokhar SK. Effect of
organic sources of nutrition and irrigation
levels on growth and vyield of wheat
(Triticum  aestivum  L.) International
Journal of Life Sciences Biotechnology
and Pharma Research. 2012;1(4):178-186.
Kumar R, Singh BN, Sharma JD, Kumar P,
Mohan B. Effect of wheat varieties,
moisture regimes and nutrient supply
system on vyield, quality and nutrient
uptake of late sown wheat (Triticum
aestivum). International  Journal  of
Chemical Studies. 2018;6(4):72-74.
Kutman UB, Yildiz B, Cakmak I. Effect of
nitrogen on uptake, remobilization and
partitioning of zinc and iron throughout the
development of durum wheat. Plant and
Soil. 2011;342(1-2):149-164.

Pandey PR, Singh SP, Dhyani BP, Kumar
Y, Singh A, Kumar A, Kumar S. Impact of
different nutrient management practices on
the nutrient dynamics of wheat crop in
Western Uttar Pradesh, India. International
Journal of Plant & Soil Science.
2023;35(19):560-571.

Shaaban SM. Effect of organic and
inorganic nitrogen fertilizer on wheat plant
under water regime. Journal of Applied
Sciences Research. 2006;2(10):650-656.
Agbede TM, Ojeniyi SO, Adeyemo AJ.
Effect of Poultry Manure on Soil Physical
and Chemical Properties, Growth and

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

546

Grain Yield of Sorghum in Southwest,
Nigeria. American-Eurasian Journal of
Sustainable Agriculture. 2008;2(1):72-77.
Akanni DI. Response of nutrient
composition and yield components of
tomato (Lycopersicon esculentum Mill) to
livestock manure. Ph.D. Thesis,
Department of Crop, Soil and Pest
Management, Federal university of
Technology, Akure. 2005;120.

Jat RA, Wani SP, Sahrawat KL, Singh P,
Dhaka PL. Fertigation in vegetable crops
for higher productivity and resource use
efficiency. Indian Journal of Fertilizers.
2011;7(3):22-37.

Saren BK, Dey S, Mandal D. Effect of
irrigation and sulphur on yield attributes,
productivity, consumptive use, and
consumptive use efficiency of wheat
(Triticum aestivum). Indian J. Agri. Sci.
2004;74(5):257-261.

Shah Z, Ahmad IM. Effect of integrated
use of farm yard manure and urea on yield
and nitrogen uptake of wheat. journal of
agricultural and  biological science.
2006;1(1):60-65.

Channabasanagowda, Patil NKB, Patil BN,
Awaknavar JS, Ninganur BT, Hunje R.
Effect of Organic Manures on Growth,
Seed VYield and Quality of Wheat,
Karnataka J. Agric. Sci. 2007;21(3):366-
368.

Rehman S, Khalil SK, Rehman A, Saljoqi
AUR. Organic and inorganic fertilizers
increase wheat yield components and
biomass under rainfed condition. Sarhad J.
Agric. 2008;24(1):11-20.

Atikullah MN, Sikder RK, Asif MI, Mehraj
H, Uddin AFMJ. Effect of Irrigation Levels
on Growth, Yield Attributes and Yield of
Wheat, Journal of Bioscience and
Agriculture Research. 2014;02(02):83-89.
Laghari GM, Oad FC, Gandahi STAW,
Siddiqui MH, Jagirani AW, Oad SM.
Growth, vyield and nutrient uptake of
various wheat cultivars under different

fertilizer regimes. J. of Agri.
2010;26(4):489-497.

Kale ST, Kadam SR, Gokhle DN,
Waghmare PK. Response of wheat

varieties to different levels of fertilizer on
growth and vyield under late sown
condition. Int. J. of Agri. Sci.
2015;11(1):77-80.

Pandey N, Kumar S, Singh G, Singh RA.
Effect of sulphur nutrient and moisture
regimes on growth and productivity of



20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

Kumar et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 541-548, 2023; Article no.lJPSS.106459

wheat (Triticum aestivum L.) varieties
international. Jounral of  Curreent
Microbiology and Applied. Science.

2017;6(9):3623-3628.

Singh SV, Raghuvanshi N, Sharma A,
Singh RA. Effect of Nitrogen Management
Practices on Growth and Yield of Late
Sown Wheat (Triticum Aestivum L.)
Varieties. The Bioscan. 2017;12(3):1813-
1817.

Rahman MA, Karim AJMS, Haque MM,
Egashira K. Effect of irrigation and nitrogen
fertilization o plant growth and root
characteristics of wheat on a clay terrace
soil of Bangladesh. Journal of the Faculty
of Agriculture. 2006;45(1):301-308.

Kumar V, Raghuvanshi N, Singh RA.
Effect of different combination of FYM and
urea on growth and vyield of wheat
(Tritcum  aestivum L.). Bulletin of
Environment, Pharmacology and Life
Sciences. 2017;6(2):395-398.

Ullah I, Ali N, Durrani S, Shabaz MA,
Hafeez A, Ameer H, Ishfaq M, Fayyaz MR,
Rehman A, Waheed A. Effect of Different
Nitrogen Levels on Growth, Yield and Yield
Contributing Attributes of Wheat.
International Journal of Scientific &
Engineering Research. 2018;9:595-602
Prashar A, Thaman S. Studies on irrigation
requirements of late sown wheat (Triticum
aestivum L.) Progressive Agri.
2005;5(1/2):10-12.

Ibrahim M, Hassan AU, Igbal M, Valeem
EE. Response of wheat growth and vyield
to various levels of compost and organic
manure. Pak. J. Bot. 2008;40(5):2135-
2141.

Nawab K, Shah P, Arif M, Ullah A, Khan
MA, Mateen A, Ali K. Effect of cropping
patterns, farm yard manure, K and ZN on
wheat growth and grain yield. Sarhad J.
Agric. 2011;27(3):234-239.

Shah SA, Shah SM, Mohammad W, Shafi
M, Nawaz H, Shehzadi S, Amir M. Effect of
Integrated Use of Organic and Inorganic
Nitrogen Sources on Wheat Yield.
Sarhad.J.Agric. 2010;26:559-564.

Igbal AS, Abbasi MK, Rasool G. Integrated
plant nutrition system (IPNS) in wheat
under rainfed condition of Rawalkot Azad
Jammu and Kashmir Pak. J. Soil Sci.
2002;21:79-86.

Arif M, Ali S, Khan A, Jan T, Akbar M.
Influence of farm yard manure application
on various wheat cultivars. Sarhad J.
Agric. 2006;22(1):27-29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

547

Ali A, Ahmad A, Syed WH, Khaliq T, Asif
M, Aziz M, Mubeen M. Effects of Nitrogen
on Growth and Yield Components of
Wheat. Sci.Int. (Lahore). 2011;23(4):331-
332.

Singh CM, Sharma PK, Kishore P, Mishra
PK, Singh AP, Verma R, Raha P. Impact of
integrated  nutrient management on
growth, yield and nutrient uptake by wheat
(Triticum aestivum L.). Asian Journal of
Agricultural Research. 2011;5:76-82.

Brar AS, Mahal SS, Deol JS, Buttar GS.
Productivity, economics and energetics of
wheat under different methods of crop
establishment and irrigation schedules.
Annual Agricultural Research New Series.
2012;33(3):174-177.

Tripathi SC, Singh RP. Effect of Chiseling,
green monuring and plarting methods on
productivity and profitability of rice- wheat
cropping system. Indian Journal of
Agronomy. 2007;52(4):279-282.

Dhindwal As-Hooda IS, Malik RK, Kumar
S. Water productivity of furrow—irrigated
raing season pulses plorted on raised bed.
Indian Journal of Agronomy.
2006;51(1):49-53.

Yousaf M, Fahad S, Shah AN, Shaaban M,
Khan MJ, Sabiel SAl. Osman KA. The
effect of nitrogen application rates and
timings of first irrigation on wheat growth
and  vyield. International  Journal  of
Agriculture Innovations and Research.
2014;2(4):645-65.

Ahmed BEAM, Ahmed FE, Dessougi HI,
Interactive Effect of Chicken Manure with
Nitrogen Fertilizer and Watering Regimes
on Yield and its Components of Bread
Wheat. Scholars Journal of Agriculture and
Veterinary Sciences. 2016;3(3):234-237.
Ayoub MS, Guertin S, Lussier S, Smith D.
Timing and levels of nitrogen fertilizer
effect on spring wheat yield in Eastern
Canada. Crop Sci. 1994,;34:748-756.

Jan MT, Khan S. Response of wheat yield
components to type of nitrogen fertilizer
their levels and application time. Pak. J.
Biosci. 2000;3(8):1277-1280.

Shahid M, Saleem MF, Khan HZ, Wahid
MA, Sarwar M. Improving Wheat (Triticum
Aestivum L.) Yield and Quality by
Integration of Urea with Poultry Manure,
Soil Environ. 2015;34(2):148-155.

Sheoran S, Raj D, Antii RS, Mor VS,
Dahiyal DS. Productivity, seed quality and
nutrient use efficiency of wheat (Triticum
aestivum) under organic, inorganic and



41,

42.

43.

44,

45,

Kumar et al.; Int. J. Plant Soil Sci., vol. 35, no. 20, pp. 541-548, 2023; Article no.lJPSS.106459

integrated nutrient management practices
after twenty years of fertilization. Cereal
Research Communications.
2017;45(2):315-325

Deo K, Mishra SR, Singh AK, Mishra AN,
Singh A, Kumar S. Determination of
suitable irrigation schedule for optimum
water use efficiency of wheat crop. Journal
of Medicinal Plants Studies. 2017;5(3):343-
347.

Maliwal GL, Patel JK, Kaswala RR, Patel
ML, Bhatnagar R, Patel JC. Scheduling of
irrigation for wheat (Triticum aestivum)
under restricted water supply in Narmada
region. Indian  Journal of Agricultural
Sciences. 2000;70(2):90-92.

Verma HP, Sharma OP, Yadav LR, Yadav
SS, Shivran AC, Kumar R, Balwan. Growth
indices and vyield of wheat (Triticum
aestivum L.) as influenced by irrigation
scheduling and organic manures. Journal
of Pharmacognosy and Phytochemistry.
2018;7(1):908-912.

Bastia DK, Rout AK. Response of wheat
(Triticum aestivum) cultivars to levels of
fertilizers under limited irrigation. Indian
journal of Agronomy. 2001;46(4):670-673.
Pal S, Kumar S, Gangwar HK, Singh A,
Kumar P. Effect of scheduling irrigation
based on, IW/CPE ratio on dry matter
accumulation, vyield attributes, yield and

46.

47.

48.

49.

50.

economics of wheat (Triticum aestivum L.)
Journal of Pharmacognosy and
Phytochemistry. 2020;9(4):1946-1949
Karim M. Growth and yeild components of
wheat under water stress of different
growth stage. Bangladesh J. Agril. Res.
2011;36(3):455-468.

Brahma R, Janawade AD, Palled YB.
Effect of irrigation schedules, mulch and
antitranspirant on growth, yield and
economics of wheat (cv. DWD-
1006). Karnataka Journal of Agricultural
Sciences. 2010;20(1).

Gill MS, Kulwinderjit Singh, Singh K. Effect
of irrigation regimes and rates of nitrogen
on yield and quality of durum wheat. Res.
(Punjab Agri University, Ludhiana, India).
1999;36(3-4):180-186.

Jat ML, Shivran AC, Puniya MM, Boori PK,
Ola BL, Verma HP. Effect of drip irrigation
scheduling on growth and seed production
of fennel (Foeniculum vulgar Mill.) under
semi-arid agro-climatic condition.
International J Seed Spices. 2015;5(2):67-
73.

Magsood M, Ali A, Aslam Z, Saeed M,
Ahmad S. Effect of irrigation and nitrogen
levels on grain yield and quality of wheat.
International

Journal of Agriculture and Biology.
2002;4(1):164-165.

© 2023 Kumar 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/106459

548


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

