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Wheat (Triticum aestivum L.) is One of the most important cereal crops which provides a staple

diet for a large proportion of the world's population. The field experiment was carried out during
2022/23 at the farm of R.M.P. (P.G.) College Gurukul-Narsan, Haridwar (U.K.) to identify
optimum Nitrogen and phosphorus fertilizers rates. The factorial combinations of four Nitrogen
rates (0, 50, 100 and 150 kg ha™) and three levels of phosphorus fertilizer rates (0, 40 and 80 kg
ha™) were laid out in factorial arrangement of randomized complete block design (RCBD) with
three replications.

The Statistical analysis of the data shows that parameters such as plant height (PH), Dry matter
(DM), Productive tiller (PD), Number of grain (NG), Test weight (TW), Grain vield (GY) and
Straw Yield (SY) shows significant and while the non significant result was recorded from--------
--- parameters. Try to fill it your result data.




The highest PH (97.62 cm) was obtained from 50 kg N ha™* with 0 kg P,Os ha, the highest DM
(16.53), PT (285.66), NG (12.93), TW (44.99), GY (40.75 g/ha), SY (47.59) was obtained from

50 kg N with 40 kg P,Os ha™, while the lowest for all treatments was obtained from zero

fertilizer application except for number of grain per plant. The overall treatments indicated that

application of 50 kg N ha™ fertilizer combined with 40 kg P,Os ha™ is optimum for production of

wheat in the study area.
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Introduction

eelﬂeaJS— Wheat (Trltlcum aestlvum L) is one of the most W|delv grown and most consumed food

crops all over the world (Semun, 2010). During 20222023, there were about 215 million hectares of
wheat planted worldwide, yielding a production of 715.6 million tons (or 2665 tons of grain yield per
IhectareE Since wheat makes up 35% of staple foods and makes up 17% of the total, increasing its

productlon is crumal for ensurlng food securlty Even—theugh—wheet—rs—ﬂgmﬁeam—m—ahmma—the

eat FIour is used madeir—em

0 ..I

J -
wheat—for Pasta making, noodles cakes blscmts cookles and steame
food |tems(Chakraved| 2006) & ava

and flat breads are among the

Due to intensive cropping, the amount of nitrogen required per unit area has increased significantly.

However, the sharp rise in fertilizer prices has created a significant barrier to the supply of all the

fertilizers required for higher productivity. These-chemical-fertitizers-are-expensive-and-tncrease-the-cost
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There is no [objective

Nitrogen and phosphorus are essential elements that play a vital role in the plant’s metabolic

activities. Macronutrient nitrogen occupies an important place in the plant metabolism system

where it is an essential component of a protein associated with all vital processes in plants

(Stewart et al., 2005). In particular, nitrogen (N) and phosphorus (P) supply can play a vital role

in _plant development and optimal grain yield (Mussarat et al., 2021). On the one hand,

fertilization increases production costs, but on the other hand, the correct amount of fertilizer

distributed at the right moment can enhance both wheat quality and guantity (Mandic et al.,

2015; Ferrari et al., 2016). In plants, N is a key component of proteins, enzymes, and

chlorophyll, thus affecting photosynthesis, substance synthesis and distribution, organ

construction, and physiological processes (Maathuis, 2009). In soil, N is mainly related to the

soil organic matter (OM), as it is a component of OM and is subjected to transformation via

microorganism activity (Cotrufo et al., 2013; Kallenbach et al., 2013). Different nitrogen and

phosphorus levels significantly affect the agronomic parameters like, plant height, grain spike,

thousand grain weight and root biomass (Ahmed et al., 2010). P is involved in cellular

respiration _and energy transfer via adenosine triphosphate (ATP) and participates in the

formation _of cellular _membranes and physiologic processes such as cell division and

development in the roots and the growing tip (Maathuis, 2009; Plaxton and Tran, 2011).

Phosphorus in adequate amount is necessary for earlier maturity, rapid growth and improves the

quality of vegetative growth (Khan et al., 2014). Soils contain usually high pools of total P, but a

small amount of readily available P. The P availability is mainly influenced by soil pH.

Deficiency of phosphorus is responsible for small ears in maize due to crooked and missing rows
as kernel twist (Masood et al., 2011).

Appropriate and balanced fertilization on wheat is not only cause’s yield enhancement but also

has good impact on phosphorus uptake by these crop plants (Rehman et al., 2006). Better

[Comment [uZ7]: There is no objective




matching of N and P fertilizers at rates suitable to the local climate and soil type can increase the

productivity of wheat (Soofizada et al., 2023). Determining the appropriate NP fertilizer

combinations rate is _hence necessary for maximizing wheat economic yields. Therefore, the

objective of this study is to determine the optimum N and P combination rates for the study area.

Materials and Methods
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Experimental treatments and design

The experimental design were a Randomized Complete Block Design (RCBD) with three

replications with the plot size of ---m x ----m and 20cm spacing between rows used. The

treatments combinations of Nitrogen and phosphorus fertilizers are. (T1) Control or no fertilizer,
(T2) 0 Kg N ha™* + 40 Kg P,0s ha™, (T3) 0 Kg N ha™ + 80 Kg P,Os ha™, (T4) 50 kg N ha™ + 0
kg P,Os ha™, (T5) 50 kg N ha™ + 40 kg P,Os ha™, (T6) 50 kg N ha™ + 80 kg P,Osha™, (T7) 100




kg N ha + 0 kg P,Os ha™, (T8) 100 kg N ha™* + 40 kg P,0s_ha, (T9) 100 kg N ha™ + 80 kg
P,Os ha™, (T10) 150 kg N ha™ + 0 kg P,0s ha™, (T11) 150 kg N ha™* + 40 kg P,0s ha™, (T12)
150 kg N ha™ + 80 kg P,Os ha™. The wheat variety of (W.H.291) were used.

Experimental procedure

All full doses of phosphorus fertilizer applied at time of sowing and nitrogen fertilizer applied in

split application of half at time of sowing and half N top-dressed at time of panicle imitation. All

agronomic management applied uniformly for all plots.

Soil Sampling and Analysis

Not written try to include it in table form with references

Data Collection

Descriptions of each data you have taken for example listed below try to use your own

Phenological data

Days to 50% heading: number of days from sowing up to the date when the tips of the panicles

first emerged from the main shoot, on 50% of the plant in a plot.

Days to 90% maturity: number of days from the date of sowing up to the date when 90% of the

crop stands in a plot changed to light yellow color.

Growth data
Plant height (cm): It was measured at maturity, from five random plant samples of the

harvestable rows, from the ground level to the tip of the spike.

Tillers number (m-2): To determine the capacity of tillering per 1 m2, 10 x 20 cm area was

demarcated and the number of plants existed in that area was counted. Then recounting was done

after at flowering on demarked area; because maximum tillers produced during vegetative phase

and senescence occurs at maturity. Finally the difference between the first and second count was

converted into 1m>.

Panicle length (cm): length of the panicle was measured by selecting six plants randomly and

measuring from the node (the first panicle branch started) to the tip of the panicle.

Yield and yield components

Total above ground biomass (kg): was measured after sun-drying for two days.

Straw vyield (kq): was measured by subtracting grain yield per plot from the total above ground

biomass.

Grain yield (kg ha-1): vield from every plot.




Results and Discussion
3.1 Effect on Growth Parameters
3.1.1. Plant height (cm)

The analysis of variance or statistical analysis indicated that plant height was significantly (P <

0.01 or 0.05 use your own significance level) affected by NP fertilizer combination (Table 1).

The tallest plant (97.62 cm) was recorded from the treatments combination of 50 kg N ha™* with
40 kg P,0sha™ followed by treatment 100 kg N ha™ with 40 kg P,Osha™ and the shortest plant

height (63.42cm) was obtained from control. This might be due to Nitrogen is a crucial

component of proteins, amino acids, and proto plants, nitrogen had a direct impact on plant

growth and development by improving photosynthesis. The combination of phosphorus fertilizer

with a sufficient amount of Nitrogen generated high amount of biomass and the plant height may

increase. (Genc et al., 2000) reported that the positive effects of NPK fertilizer on wheat growth.

A similar study found that NPK inoculation significantly increased wheat plant height, ear

length, and grain vield (Morsy and Moussa, 1998).

3.1.2. Number of total tillers:Ne- ef tillers ([mf)
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Comment [u12]: Total tiller counted at tillering
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The analysis of variance indicated that number of total tiller produced was highly significant or

significant use you own (P < 0.01or 0.05) affected by the combined N and P fertilizers (Table 1).

The highest number of tillers (285.66) counted at tillering stage was recorded from treatment

combinations of 50 kg N ha™ with 40 kg P,Osha™ while the minimum number of tillers (149)

was recorded with control treatment. For each treatment, a percentage increase in the number of

tillers was observed. The number of tillers at all growth stages was substantially impacted by the

levels of zinc and phosphorus (Sekhawat and Swami, 2019).

hble 1. Effect of nitrogen and P,Os_fertilization on the growth of wheat] Comment [u13]: This table should placed after
plant hgight discussion table is not putted after
No. of Plant Height Dry matter No. of total No. of .
treatments (cm) accumulation (g tillers effective
plant™) tiller] Comment [u14]: This data is not included but it
is discussed in the discussion part. So you must
T1 (NoPo) 63.42 7.82 149.00 o R T e v
T2 (NoPy) 87.65 13.66 246.00
T5(NoP2) 86.48 13.75 246.00
T4 (N1Po) 83.53 13.50 251.66
Ts (N1P1) 97.62 16.53 285.66
Ts (N1P5) 91.14 13.82 215.00
T7.(N2Po) 95.80 15.44 222.36
Tg (NoP1) 96.75 15.22 255.66
Tg (N2P3) 89.48 14.00 236.33
T10.(N3Po) 95.75 15.00 246.00
T11 (N3Py) 93.39 14.77 261.00
T12 (N3P>) 90.30 1371 237.33
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The weight of the plant's dry matter increased with the crop's growth (Table 1). The treatment

combination of 50 kg N ha* with 40 kg P,Os ha* showed maximum dry matter accumulation of

(16.53 g/plant). Jana et al. (2002) have reported that Nitrogen fertilizers have a positive effect on

wheat's dry matter. Wheat received N and P,Os fertilization to a dry weight that was comparable

to_wheat that received 100% fertilization. Mahmoud (1991) reported that urea, without

inoculation, improved plant height, shoot dry weight, and grain yield development more

significantly in terms of N uptake.

3.2.Yield Attributes and Yields

3.21  Number of effective tiller per{em™)

IntTreatment 50 kg N ha™ with 40 kg P,0s | ha T5-(50-kgtha(N)+40-kg/ha-P205), a-netable-and

highest counts the highest (285.66) of effective per spike. earhead-per{em-2){285-66)-was—observed
(Table 2). wey 2 administe ¢ sSimilar
outcomes-to-treatment T2; was reported by Al-Juthery et al. (2018).

4 nd howead ati

3.2.2  Number of grains per earhead spike
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The result revealed that NP fertilizer showed significant effect with respect to the number of< — | Formatted: Space After: 0 pt, Don't adjust

grains per spike. The highest number of grains (12.93) per spike was recorded from treatments

50 kg N ha™ with 40 kg P,Os ha™ while the minimum (7.60) were recorded from treatment 50 kg

N ha™ with 0 kg P,Os ha™. This may be due to the phosphorus application rate showed a positive

guadratic relationship with wheat grain. The results are consistent. with Ojha et al. (2023).

Similarly, (Singh et al., 2004) reported that application of 150 and 180 kg N ha™* was equivalent

in terms of greatly boosting growth yield parameters, including grain yield.

3.2.3 Test weight (g)

The findings show that treatment 50 kg N ha™ with 40 kg P,Os ha™ showed the highest test

weight (44.99) and the lowest was recorded from no fertilizer. Similar, outcomes was reported

by (Singh, 2018).

Table 2 Effect of nitrogen and P, Osfertilization on the growth & vield of wheat.

S
No:

Number of Test spike Grain vield | Straw vield
No. of grains per weight | length a/ha a/ha
- r ) {eom)
cal M s Cll Il
Treatments head/g rain

per spike

space between Latin and Asian text, Don't
adjust space between Asian text and numbers
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3.24 Spike length (cm)

Results show that the longest spikes (10.22 cm) was recorded at the combined application of

both 50 kg N ha™ and 40 kg P,Os ha™ fertilizers, whereas the shortest spikes (3.57 cm) was

= | T1(NoPo) 11.05 29.54 3.57 25.19 30.21
2— | T2(NoP1) 9.20 42.87 9.33 37.30 44.75
3— | Ta(NoPp) 8.93 43.38 9.66 37.15 45.02
4— | To(N1Pg) 7.60 4211 9.44 36.62 44.06
5 | To(N:iP) 12.93 42.99 1022 40.75 4759
6— | Ts.(N:P2) 10.67 43.45 9.33 37.99 44.12
7— [T, (NPy) 11.00 44.25 10.32 39.96 47,02
8— | To(NPD) 11.50 44.36 10.11 20,11 4427
9— | To.(NoPy) 10.67 43.64 9.33 37.64 44.27
10- | T10.(N3Po) 10.98 43.64 9.55 39.29 47.00
= | Tia (NsPy) 10.93 43.86 9.33 38.47 44.60
2= | T2 (N3Py) 9.55 42.05 9.05 3241 42.56
Sem + 1.78 0.21 0.79 0.20 0.94
CV (0.05 %) 591 0.61 232 0.59 275 | { Comment [u19]: put Athesteric n exch
parameters to indentify easily the level of

significance




recorded under no fertilizer application (Table 2). The same study by Morsy and Moussa (1998)

found that NPK inoculation significantly raised wheat plant height, ear length, and grain vield.

3.2.5 Grain yield (kg ha™)

The result regarding grain yield showed that grain yield was found to be significantly impacted

by combination of N and P fertilizer application. The highest grain yield (40.75gha™) was
obtained from 50 kg N ha™ and 40 kg P,Os ha™* fertilizer rates. While the lowest (25.19 gha™)

grain vyields were recorded from zero fertilizer applications (Table 2). This may be due to urea's

synergistic effect increases the effectiveness of causing plant cells to absorb optimal nutrients,

which in turn promotes optimal growth and metabolic processes like photosynthesis. Higher

photosynthesis accumulation and translocation to the plant's economic parts follow, which in

turn lead to a higher yield that is attributed to stronger sources or leaves and sinks or economic
parts (Ojha et al., 2023). According to Singh et al., 2004, the application of 150 and 180 kg N ha
! was equivalent in terms of greatly boosting growth vield parameters, including grain yield. The

same study by (Moussa and Morsy, 1998) found that NPK inoculation significantly raised wheat

plant height, ear length, and grain yield.

3.2.6 Straw yield (g ha)

[Comment [u20]: Repeated more




The findings showed that the highest straw yield of 47.59 g ha™ was obtained at 50 kg N ha™ and

40 kg P,0s ha™ fertilizer rates whereas the lowest straw yields of 30.21 g ha™* was from the

control (Table 2). The result is consistent with that of (Nasser and El-Gizawy, 2009) who

reported increased straw yield of wheat with increase in NP fertilizers rates up to 90/45 kg ha™.

Similar _findings were reported by (Swami and Sekhawat, 2019); (Vasudeva and

Anathanarayana, 2001) reported the maximum straw vield was recorded with 150% NPK.

Conclusion

As conclusions, the Phosphorus either Nitrogen fertilizer alone or high guantity does not increase

the yield of wheat. The fertilizer rates of 50 kg N ha™ with 40 kg P,Os ha™* are significantly

increased wheat growth and yields. However, as one-season and one-location experiment, the

experiment has to be repeated over locations and seasons together for further recommendations.

hble no—1 Effect ofnitrogenP.Os—fertilization-on-the growth-of wheat.

N I . ~oftillers
lati \ ALl .
plant )-At stage
harvestingstage
F1{NoPo) 63:42 7.82 149.00
Fo-tNoP4) 8765 13.66 246.00
Fs{NoP2) 86:48 1o 246.00
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TrNPo) 8353 1350 25166
Fs-(N:Py) 9762 16:53 285.66
Fo-tN:P2) 9114 13.82 215.00
T NaPg) 9580 1544 22235
To-(NoPy) feE 15.22 25566
Fo-(N2P2) 89:48 14.00 236.33
Fio-thNaPo) 9575 15-06 246.00
F1-(NsPy) 0220 LA 261.00
Fio-thNaP2) 90:30 B 237.33

Number-of Fest Length-of | Grainyield | Straw-yield || Formatted: Left, None, Space Before: 0 pt,
i “eight ear (em) After: 0 pt, Line spacing: single, Don't keep
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I— | FNgPo) 11.05 2954 354 25-19 30:21
2— | FotNoPy) 920 4287 933 3730 4475
3— | FatNgP) 8.93 43.38 9.66 37.15 45.02
4— | FaNPo) 760 4214 944 36-62 4406




5 | TPy 1293 4499 1022 4075 4759
6— | T NP 1067 4345 933 37.99 4412
7— | TPy 11.00 4425 1032 39.96 4702
8— | TolaP) 1150 4436 1011 4041 4427
95— TPy 1067 4364 933 3764 4427
10- | FaotNgPo) 10.98 4364 955 3929 47.00
FET I N - 10.93 4386 9.33 3847 4460
12- | T lNaPs) 955 42.05 9.05 24 4256
1.78 0.21 0.79 0.20 0.94
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