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Abstract 

Field experiments were conducted to studies effect ofintegrated nutrient management on growth 

parameters, yield components and yield of wheat during rabi season of 2021 and 2022at students 

instructional farm, Chandra Shekhar Azad University of Agriculture & Technology, Kanpur. The 

experiment consist of 11 treatments combinationsin randomized block design with three 

replications consisted of different combination of inorganic fertilizer, organic manure and 

biofertilizer. Wheat variety HD-2967 was grown with the recommended agronomic practices. On 

the basis of results emanated from investigation it can be concluded that among the growth 

parameters maximum plant height at maturity is 99.85 cm and 102.79 cm, maximum number of 

effective tillers is 101.45 and104.83and maximum ear length is 11.29cm and 11.76 cm are 

associated with the treatment T10 [100 % NPK + S40 + Zn5 + Fe10 + Azotobacter + PSB + 5 ton 

FYM]during the both years of experimentation. Similarly, among the yield components and 

productivity parameters maximum values in relation to number of spikelet ear
-1

 (22.64 and 

22.95), grain ear
-1

(43.11 and 46.03), 1000 grain wt. (41.17 and 42.13 gm), grain yield (48.60 and 

49.93 q ha
-1

) andstraw yield (63.15 and 67.53 q ha
-1

) were found in the treatment T10 [100 % 

NPK + S40 + Zn5 + Fe10 + Azotobacter + PSB + 5 ton FYM]during both the years of the 

experimentation.  
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Introduction 

Wheat (Triticum aestivum L.) is most staple and second most important crop after rice of the 

country which contribute nearly one third of total food grain production. It belongs to grass 

family Poaceae (Graminae).  

Wheat being an energy rich winter cereal contributes around 35 % to the food grain basket of the 

country. Globally wheat (Triticum aestivum L.) is grown in 124 countries and occupied an area 

of about 215 million hectares with a production of 734.50 mt. of grain during 2019-20 

(Anonymous, 2020). In India the area under wheat increased since the start of green revolution 
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in 1967 and the production and productivity also increased. The area under wheat increased from 

12.8 mha.In 1966-67 to 31.45 mha. in 2019-20. In this period production has also increased from 

11.4 to 107.59 mt. and the productivity was increased from 887 to 3421 kg ha
-1

(Anonymous, 

2020). 

Integrated Nutrient Management (INM) promotes the use of balanced and judicious use 

of chemical fertilizers in conjunction with manures like compost, farm yard manure, 

vermicomposting, green manures and use of fertilizers fortified with micro-nutrients, use of bio-

fertilizers (phosphate solubilizing bacteria, Azospirillum, Azotobacter, Rhizobium, and Potash 

mobilizing bio-fertilizers) in order to maintenance or adjustment of soil fertility and plant 

nutrient supply to an optimum level for sustaining desired crop productivity (Rakshit et al. 

2008; Parewa et al. 2014; Ullah., et al. 2021). In this quest, using the right proportion of 

organic and inorganic fertilizer is crucial for maintaining soil health as well as enhancing output. 

For growth and productivity, wheat, a significant cereal crop, needs a strong supply of nutrients, 

particularly nitrogen. Soil remediation using organic fertilizers can be considered a useful way to 

improve the sustainability of agricultural systems. The use of organic fertilizers, soil organic 

matter and nutrients increase the growth and activity of microorganisms and by maintaining the 

structure of the soil provides a good substrate for growth, and helps keep the plant healthy. 

Increasing biological activity improves nutrients from chemicals, organics sources and 

decomposition of toxic substances and nutrient exchange capacity (Chew et al., 2019).  

Nitrogen is most important structural element of the cell. As a result, it is thought to be 

the most crucial nutrient for plant growth, which would be impossible without it. Without it, crop 

growth is significantly hindered, the foliage turns yellow, the grain shrivels, and the agricultural 

yield ultimately decreases Andrews et al., 2004).Phosphorus is the second most critical mineral 

for plants which is necessary for crop production.Phosphorus is essential for enhancing seed 

maturity and seed development (Ziadi et al. 2008). Phosphorus plays a significant role in several 

vital functions such as photosynthesis, transformation of sugar to starch, protein information, 

nucleic acid production, nitrogen fixation and formation of oil. It is also, the part of all 

biochemical cycles in plants (Mehrvarz and Chaichi, 2008). Potassium (K
+
) is of unusual 

significance because of its live role in biochemical functions of the plant like activating various 

enzymes, improvement of protein, carbohydrates and fat concentration, developing tolerance 

against drought and resistance to frost, lodging, pests and disease attack.(Jabbar et al., 
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2009). The baking properties of wheat and the biological value of proteins can also be improved 

by increasing sulphur fertilization which has reported many times (Marschner, 1997; Jarvan et 

al., 2006). 

Zinc  is  also  reported  as  an  important micronutrient  for  wheat  production  because  it  

is required in a large number of enzymes and plays an essential role in DNA transcription. It is 

reported that high amount of zinc  is  contained  in  pollen  and  mostly  zinc  is inverted to seed 

only during seed formation and an  application of zinc  improves grain  formation (Choudhary 

et al., 2007). 

Biofertilizer are able to fix atmospheric nitrogen in the available form for plant and have 

beneficial effect upon plant growth by production of antibiotic. Azotobacter is used as 

biofertilizer in the cultivation of most crop (Yasari et al., 2007). An improvement in crop 

performance might be attributed to the N2-fixing and phosphate solubilising capacity of 

Azotobacter as well as the ability of these microorganisms to produce growth promoting 

substances (Salantur et al., 2006). Azotobacter and graded doses of nitrogen increase 

phosphorus and potassium uptake by plants significantly (Agrawal et al., 2004). 

Phosphate solubilizing bacteria (PSB) as bio-fertilizers have been found effective in 

solubilizing the fixed soil P and applied phosphates resulting in higher crop yields (Panhwar et 

al., 2014).   

Resources and Methods 

Experimental Site 

The experiment was conducted during rabi season of 2021 and 2022  at student’s Instructional 

farm, C.S.A. University of Agriculture and Technology, Kanpur Nagar (U.P.). The field was 

well leveled and irrigated by tube well. The farm is situated at main campus of the university, in 

the west northern part of Kanpur city under sub-tropical zone in v
th

 agroclimatic zone (central 

plain zone). 

EdaphicCondition 

The soil was moist, well drained with uniform plane topography. The soil of the experimental 

field was alluvial in origin, sandy loam in texture and slightly alkaline in reaction having pH 8.14 

and 8.15 (1:2.5 soil: water suspension method given by Jackson, 1973), electrical conductivity 

0.45 and 0.46 dSm
-1

 (1:2.5 soil: water suspension method given by Jackson, 1973), Organic 

carbon percentage in soil is 0.35 and 0.36 per cent (Walkley and Black’s rapid titration method 
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given by Walkley and Black, 1934), with available nitrogen 178.16 and 180.56 kg ha
-1

(Alkaline 

permanganate method given by Subbiah and Asija, 1956), available phosphorus as sodium 

bicarbonate-extractable P was 13.04 and 13.21 kg ha
-1

 (Olsen’s calorimetrically method, Olsen 

et al., 1954) available potassium was 129.54 and 132.42kg ha
-1

 (Flame photometer method given 

by Hanwey and Heidel, 1952), available sulphur was15.98 and 16.02kg ha
-1

(Turbidimetric 

method given by Chensin and Yien, 1951) and available zinc was0.420 and 0.421 ppm(DTPA 

extraction method given by (Lindsay and Norvell, 1978) and available iron was12.38 and 12.45 

ppm(DTPA extraction method given by (Lindsay and Norvell, 1978). 

Detail of treatments and design 

The 11 treatments combination of nutrient management practices of inorganic fertilizer (Urea, 

DAP, MOP, Elemental sulphur, Zinc oxide and Iron oxide), Organic manure (FYM) and 

Biofertilizer (Azotobacter and PSB). Experiment was laid out in randomized block design with 

three replications. 

Table -1: detail of the treatment combinations: 

 

S.No. Symbols Treatment combinations 

1. T1 Control 

2. T2 100% NPK 

3. T3 100 % NPK + 5 ton FYM 

4. T4 100 % NPK + PSB + Azotobacter 

5. T5 125 % NPK + PSB + Azotobacter + 5 ton FYM 

6. T6 100 % NPK + S40 

7. T7 100 % NPK + Zn5 

8. T8 100 % NPK + S40 + Zn5 

9. T9 100 % NPK + S40 + Zn5 + Fe10 

10. T10 100 % NPK + S40 + Zn5 + Fe10 + Azotobacter + PSB + 5 ton FYM 

11. T11 125 % NPK 
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Crop Husbandry 

A pre-sowing irrigation (Paleva) was done in the experimental field with an object to get 

optimum moisture conditions for attaining good germination. At proper tilth, one ploughing with 

tractor drawn mould bold plough was done followed by two ploughings by cultivator. 

HalfdoseofNitrogentogetherwithfulldoseofPhosphorus,Potashwereappliedas basal at the time of 

sowing in the form of Urea, DAP and MOP 

respectively.Remaininghalfdoseofnitrogenwastopdressedintotwosplitdosesat30and 

55daysaftersowing(DAS). The sowing of seeds of wheat cv.HD-2967 was done by linesowing by 

hand at 2-3 cm depth of soil and with line to line spacing of 22.5 cm to maintainuniform plant 

population. Application of FYM and Soil treatment with Azotobacter and PSB was done. 

Harvesting and threshing: the crop was harvested at maturity and was allowed to dry in sun. 

Separate bundles were made for each plot and weighted. The after drying harvest was threshed 

manually. 

Data Collection 

Grain yield  

After threshing the grain yield from each plot was separately weighed and recorded 

afterconverting into quintals per hectare. 

Straw yield 

After subtracting the grain yield per plot from the total biological yield. After converting the 

yields into quintals per hectare, yields were recorded.  

Statistical analysis: The growth parameters and yields were recorded and analyzed as per 

Gomez and Gomez (1984) the tested at 5% level of significance to interpret the significant 

differences. 

Result and Discussion 

Growth Parameters 

A critical perusal of the data given in Table-2 clearly shows that among the growth parameters of 

wheat such as plant height (cm) at maturity, maximum number of effective tillers
1
 and ear length 

significantly increase due to the application of nitrogen,Iron, Zinc, Sulphur, FYM,Azotobacter  

and PSB. Growth parameters also increased with lapse of time. Plant height at maturity varied 

from57.41-101.32 cmmaximum number of effective tillersvaried from 55.82-103.14and ear 

Comment [GZ11]: Make it full 

Comment [GZ12]: What does it mean? 

Comment [GZ13]: What about the application 
of micronutrients(fe,zn..) should be incorporated 
here 

Comment [GZ14]: Needs rewrite or rephrase it 

Comment [GZ15]: Needs rephrase delete one 
of the word ‘after’ 

Comment [GZ16]: what software did you use 
here??? Eg SAS,GMP… 

Comment [GZ17]: Please Rephrase it and make 
it to give sense 

Comment [GZ18]: . 



 

 

length varied from 8.57-11.63 cm on pooled basis. Maximum plant height (102.79cm) at 

maturity, maximum number of effective tillers(104.83) and maximum ear length  (11.76 cm)was 

associated with the treatment T10 [100 % NPK + S40 + Zn5 + Fe10 + Azotobacter + PSB + 5 ton 

FYM]during the second year (2022-23) of experimentation. Minimum plant height (54.10 cm) at 

maturity, minimum number of effective tiller 
1
(53.14) and spike length (8.52 cm) was associated 

with the treatment T1 [control] during the first year (2021-22) of experimentation. The growth 

parameters of wheat might be increased due to integrated use of organic, inorganic and 

biofertilizers. Application of organic manures may also improve availability of native nutrients 

in soil as well as the efficiency of applied fertilizers.Azotobacter and graded doses of nitrogen 

increase phosphorus and potassium uptake by plants significantly. The consequences of the 

current investigation are additionally in concurrence with the investigation ofTejalben et al. 

(2017), Rathwa et al. (2018), Singh et al., (2021), Kumar et al. (2022)and Choudharyet al. 

(2022) 

Table-2: Effect of different treatment combination on growth parameters of wheat 

Treatments Plant Height (cm) at 

Maturity 

Number of effective tillers 

(mrl
-1

) 

Ear length (cm) 

2021-22 2022-23 Pooled 2021-22 2022-23 Pooled 2021-22 2022-23 Pooled 

T1 54.10 60.71 57.41 53.14 58.50 55.82 8.52 8.61 8.57 

T2 84.12 87.49 85.81 67.63 70.84 69.24 10.65 10.97 10.81 

T3 87.25 90.67 88.96 82.42 84.49 83.46 10.81 11.16 10.99 

T4 85.72 89.24 87.48 81.72 83.62 82.67 10.77 11.09 10.93 

T5 89.69 91.76 90.73 83.72 86.91 85.32 10.90 11.27 11.09 

T6 93.93 96.51 95.22 88.43 94.59 91.51 11.09 11.49 11.29 

T7 94.40 97.73 96.07 99.39 100.31 99.85 11.14 11.56 11.35 

T8 97.81 100.13 98.97 99.55 100.97 100.26 11.19 11.62 11.41 

T9 98.68 101.56 100.12 99.75 101.76 100.76 11.24 11.69 11.47 

T10 99.85 102.79 101.32 101.45 104.83 103.14 11.29 11.76 11.53 

T11 91.16 94.29 92.73 86.75 88.71 87.73 10.99 11.30 11.15 

SE(m) ± 0.54 0.52 0.60 1.15 1.16 0.819 0.02 0.03 0.05 

C.D. at 5 % 1.58 1.53 1.89 3.40 3.43 2.34 0.07 0.09 0.16 
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Yield Components 

At a glance over the data given in the Table-3 clearly shows that among the yield attributing 

characters of wheat such asSpikelet ear
-1

, Grain ear
-1

and 100 grain weight (gm) significantly 

increase due to integrated use of different nutrient sources. Significantly higher response on yield 

components was recorded with T10 [100 % NPK + S40 + Zn5 + Fe10 + Azotobacter + PSB + 5 ton 

FYM]over other treatments.  The Spikelet ear
-1

, Grain ear
-1

and 100 grain weight (gm) increased 

to the magnitude of 17.00 to 22.80, 35.65 to 44.57 and 34.25 to 41.65 respectively, on pooled 

basis. Maximum number of spikelet ear
- 1

(22.95), number of grain ear
-1

 (46.03) and 100 grain 

weight (42.13gm) was associated with the treatment T10 [100 % NPK + S40 + Zn5 + Fe10 + 

Azotobacter + PSB + 5 ton FYM]during the second year (2022-23) of experimentation. 

Minimum number ofSpikelet ear
-1

 (16.10), number of grain ear
-1

 (34.70) and 100 grain weight 

(33.41gm) was associated with the treatment T1 [Control] during the first year (2021-22) of 

experimentation. The results of the present investigation are also in agreement with the findings 

of Tripathi et al. (2016), Patel et al. (2017), Hadis et al. (2018), Verma et al., (2022)and 

Kumar et al. (2022). 

Table-3: Effect of different treatment combinations on yield components of wheat 

Treatments Spikelet ear
-1

                  Grain ear
-1

 100 Grain Weight (gm) 

2021-22 2022-23 Pooled 2021-22 2022-23 Pooled 2021-22 2022-23 Pooled 

T1 16.10 17.89 17.00 34.70 36.60 35.65 33.41 35.09 34.25 

T2 17.98 19.35 18.67 39.76 42.99 41.38 35.40 35.97 35.69 

T3 18.84 19.22 19.03 40.23 43.42 41.83 35.93 36.84 36.39 

T4 18.43 19.10 18.77 40.13 43.15 41.64 35.53 36.24 35.89 

T5 19.29 19.67 19.48 40.63 44.09 42.36 36.98 37.16 37.07 

T6 19.86 20.27 20.07 41.93 44.30 43.12 38.19 38.36 38.28 

T7 20.21 20.59 20.40 42.30 44.77 43.54 38.31 39.46 38.89 

T8 20.53 20.77 20.65 42.67 45.11 43.89 39.86 40.12 39.99 

T9 21.12 21.64 21.38 42.82 45.26 44.04 40.42 41.65 41.04 

T10 22.64 22.95 22.80 43.11 46.03 44.57 41.17 42.13 41.65 
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T11 19.59 19.97 19.78 40.80 44.21 42.51 37.71 37.99 37.85 

SE(m) ± 0.14 0.16 0.25 0.11 0.10 0.25 0.19 0.21 0.25 

C.D. at 5 % 0.43 0.46 0.78 0.34 0.30 0.80 0.57 0.62 0.78 

 

Productivity Parameters 

It is visualized from the data given in Table-4 clearly indicate that among the productivity 

parameters viz. grain yield (q ha
-1

) and straw yield (q ha
-1

) significantly increase due to the 

integrated use of different nutrient sources. Grain yield varied from 18.87 to 49.27 q ha
-1

, straw 

yield varied from 29.15 to 65.34q ha
-1

. The maximum grain yield (49.93 q ha
-1

), straw yield 

(67.53q ha
-1

) was associated with the treatment T10 [100 % NPK + S40 + Zn5 + Fe10 + 

Azotobacter + PSB + 5 ton FYM] during the second year (2022-23) of experimentation. The 

minimum grain yield (17.90 q ha
-1

), straw yield (26.87 q ha
-1

) was found under the treatment T1 

[control] during the first year (2021-22) of experimentation. The surge in seed and straw yields 

under adequate nutrients supply might be attributed to mainly to the collective effect of a greater 

number of  spikelet ear
-1

, grains ear
-1

 and higher test weight, which was the result of improved 

translocation of photosynthates from source to sink ultimately yield is increased. The increase in 

grain yield under adequate nutrients supply mainly due to more yield attributes ultimately 

resulted more grain yield. Grain and straw yield of wheat significantly increased due to nitrogen 

270 (kg ha
-1

) and FYM(10t ha
-1

) over their controls. Inoculation of Azotobacter and PSB further 

increased grain & straw yield of wheat significantly over without inoculation. It may due to 

treatment of soil with bio-inoculant which fix atmospheric nitrogen and increased the supply of 

other nutrients to plants and ultimately increased grain and strawyield of wheat. These results 

also confirms the findings of Maurya etal. (2019), Singh et al., (2021), Kumar et al. 

(2022),Sirohiyaet al. (2022) and Verma et al., (2022) 

Table-4: Effect of different treatment combinations on productivity parameters of wheat 

Treatments Grain Yield (q ha
-1

) Straw Yield (q ha
-1

) 

2021-22 2022-23 Pooled 2021-22 2022-23 Pooled 

T1 17.90 19.84 18.87 26.87 31.43 29.15 

T2 38.90 41.78 40.34 55.24 60.88 58.06 

T3 42.23 42.29 42.26 58.06 62.63 60.35 
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T4 40.96 41.89 41.43 57.17 61.21 59.19 

T5 42.31 42.98 42.65 59.68 63.56 61.62 

T6 42.58 43.56 43.07 61.88 64.76 63.32 

T7 42.95 45.08 44.02 61.96 65.01 63.49 

T8 44.35 45.19 44.77 62.01 65.53 63.77 

T9 45.90 47.16 46.53 62.86 66.63 64.75 

T10 48.60 49.93 49.27 63.15 67.53 65.34 

T11 42.49 43.36 42.93 59.79 63.61 61.70 

SE(m) ± 0.31 0.34 0.39 0.27 0.23 0.39 

C.D. at 5 % 0.93 1.00 1.24 0.80 0.68 1.22 

 

Conclusion 

The current study demonstrate the benefit of nitrogen,Zinc,Sulphur, FYM, Azotobacter and 

PSBalone with recommended N, K for achieving higher growth parameters and productivity by 

wheat crop. Application of nitrogen, Zinc,Iron, Sulphur, FYM, Azotobacter and PSB increased 

yield attributes and yield of wheat crop. Finally it can be concluded that the treatment T10 [100 % 

NPK + S40 + Zn5 + Fe10 + Azotobacter + PSB + 5 ton FYM] is a best option for improving 

productivity of wheat crop. 

References 

Agrawal, N., Singh, H.P., and Savita, U.S.(2004). Effect of Azotobacter inoculation and graded doses 

of nitrogen on the content, uptake and yield of wheat in a Mollisol. Indian J. Agric. Res., 38: 288- 292. 

Andrews, M., Lea, P.J., Raven, J.A., and Lindsey, K. (2004). Can Genetic Manipulation of 

Plant Nitrogen Assimilation Enzymes Result in Increased Crop Yield and Greater N-Use 

Efficiency. An Assessment. Annals of Applied Biology, 145: 25-40. 

Anonymous. (2020). Agricultural Statistics at a Glance 2020. Directorate of Economics & 

Statistics, Department of Agriculture, Cooperation and Farmers Welfare, Ministry of Agriculture 

& Farmers Welfare, Govt. of India, New Delhi, p. 63. 

Chaudhary, S.K., Thakur, S.K., Pandey, A.K.(2007). Response of wetland rice to nitrogen 

and zinc. Oryza.44(1):31-34.  

Comment [GZ24]: 1.It very shallow and without 
any recommendation 
2.no cost benefit analysis here (you have to go for 
analyses of return against all your treatments) 
3.what about the effect of treatments on soil 
nutrient status after harvest??) and final remarks of 
your research 

Comment [GZ25]: Best if your references are 
from all corners of the glob to be comprehensive   



 

 

Chensin, L. and Yien, C. H. (1951). Turbidimetric determination of available sulphates. Soil 

Science Society of America Proceedings. 15: 149-151 

Chew, K.W., Chia, S.R., Yen, H.W., Nomanbhay, S., Ho, Y.C., Show, P.L., (2019). 

Transformation of biomass waste into sustainable organic fertilizers. Sustainability, 11(8), 2266. 

Choudhary, L., Singh, K. N., Gangwar, K., & Sachan, R. (2022). Effect of FYM and 

Inorganic fertilizers on growth performance, yield components and yield of wheat (Triticum 

aestivum L.) under indo-gangetic plain of Uttar Pradesh. The Pharma Innovation Journal 2022; 

11(4): 1476-1479 

Gomez, K. A., & Gomez, A. A. (1984). Statistical procedures for agricultural research. John 

wiley & sons. 

Hadis, M., Meteke, G. and Haile, W. (2018). Response of bread wheat to integrated application 

of vermicompost and NPK fertilizers. African Journal of Agricultural Res., 13(1): 14-20 

Hanway, J.J; and Heidel, H. (1952). Soil analysis methods as used in Iowa State College, Soil 

Testing Laboratory. Iowa Agriculture 54: 1-31. 

Jabbar, A.T., Aziz, I. H., Bhatti, Z. A.,Virk, M. M., Khan and Wasl-u-Din.(2009). Effect of 

potassium application on yield and protein contents of late sown wheat (Triticumaestivum L.) 

under field conditions. Soil & Environment., 28(2): 193-196.  

Jackson, M.L. (1973). Soil chemical analysis. Prentice Hall of India Pvt. Ltd, New Delhi. 

Järvan, M. L., Lukme and Akk, A.(2006).The effect of sulphur on biological quality of protein 

and baking properties of winter wheat. Transactions of ERIA. 71: 123-128. 

Kumar, A., Dimree, S., Sachan, R., Shekhar, C., Gangwar, K., and Kumar, M. (2022). 

Effect of FYM and zinc on growth, yield attributes and productivity parameters of wheat 

(Triticumaestivum L.). Asian Jr. of Microbiol. Biotech. Env. Sc. Vol. 24, No. (4): 2022: 20-23 © 

Global Science Publications ISSN-0972-3005 

Kumar, P., Dubey, S. D., Sachan, R., Rawat, C. L., & Kumar, V. (2022). Effect of Organic 

Manure, Inorganic Fertilizers and Biofertilizers on Nutrient Content of Maize (Zea mays L.) and 

Their Residual Effect on Succeeding Wheat (Triticum aestivum L.) Crop.International Journal 

of Plant &amp; Soil Science 34(20): 817-827, 2022; Article no.IJPSS.89229ISSN: 2320-7035 



 

 

Lindsay, W. L., & Norvell, W. (1978). Development of a DTPA soil test for zinc, iron, 

manganese, and copper. Soil science society of America journal, 42(3), 421-428. 

Marschner, H. (1997). Sulfur supply, plant growth, and plant composition.  In mineral nutrition 

of higher plants Academic press, Cambridge. pp. 261-265. 

Maurya, R.N., Singh, U.P., Kumar, S., Yadav, A.C., and Yadav, R.A. (2019). Effect of 

integrated nutrient management on growth and yield of wheat (Triticumaestivum L.). 

International Journal of Chemical Studies, 7(1): 770-773. 

Mehrvarz, S., and Chaichi, M.R.(2008).Effect of phosphate solubilizing microorganisms and 

phosphorus chemical fertilizer on forage and grain quality of barely (Hordeum vulgare L.). Am-

Euras. J. Agric. & Environ. Sci., 3 (6): 855- 860. 

Olsen, S.R, Cole, C.V., Watanable, F. S. and Dean, L. A. (1954). Estimation of available 

phosphorous in soil by extraction with sodium bicarbonate. USDA, Cric. 930:19- 23 

Panhwar, Q. A., Naher, U. A., Jusop, S., Othman, R., Latif, M. A., & Ismail, M. R. (2014). 

Biochemical and molecular characterization of potential phosphate-solubilizing bacteria in acid 

sulfate soils and their beneficial effects on rice growth. PloS one, 9(10), e97241. 

Parewa, H. P., Yadav, J., and Rakshit, A.(2014). Effect of Fertilizer Levels, FYM and 

Bioinoculants on Soil Properties in Inceptisol of Varanasi, Uttar Pradesh, India. Int. J. Agri. 

Environ. Biotechn.7(3): 517-525. 

Patel, T. G., Patel, K. C. and Patel, V. N. (2017). Effect of integrated nutrient management on 

yield attributes and yield of wheat (Triticum aestivum L.). International J of Chemical Stud., 

5(4):1366-1369. 

Patyal, A., Shekhar, C., Sachan, R., Kumar, D., Yadav, A., & Kumar, G. (2022). Effect of 

Integrated Nutrient Management (INM) on Growth Parameters and Yield of Wheat (Triticum 

aestivum L.). International Journal of Plant & Soil Science, 34(22), 962-967. 

Rakshit, A., Sarkar, N.C., and Sen, D.(2008). Influence of organic manures on productivity of 

two varieties of rice. J. Central Euro. Agri., 9(4):629-634. 

Rathwa, P. G., Mevada, K. D., Ombase, K. C., Dodiya, C. J., Bhadu, V., Purabiya, V. S., 

and Saiyad, M. M. (2018). Integrated nitrogen management through different sources on growth 



 

 

and yield of wheat (Triticum aestivum L.). Journal of Pure and Applied Microbiology, 12(2): 

905-911. 

Salantur, A., Ozturk, A., & Akten, S. (2006). Growth and yield response of spring wheat 

(Triticum aestivum L.) to inoculation with rhizobacteria. Plant Soil and Environment, 52(3), 111. 

Singh, A. P., Yadav, D. D., Pyare, R., Kumar, A., Naresh, R., Sachan, R., & Kumar, J. 

(2021). Impact of methods of sowing, FYM and seed treatment on growth, yield attributes, grain 

yield and quality of late sown wheat (Triticum aestivum L.). The Pharma Innovation 

Journal, 10(11), 373-376. 

Singh, A. P., Yadav, D. D., Siddiqui, M. Z., Kumar, S., Singh, V., Chandel, R. S., & Sachan, 

R. (2021). Effect of FYM, methods of sowing and seed treatment on growth, yield attributes, 

yield and net return of late sown wheat (Triticum aestivum L.).The Pharma Innovation 

Journal, 10(11), 458-460. 

Sirohiya, A., Kumar, A., Pathak, R. K., Sachan, R., Tiwari, A., Nema, S., & Singh, A. K. 

(2022). Effect on Organic Manure and Inorganic Fertilizers on Productivity Parameters and 

Quality Traits of Wheat (Triticum aestivum L.) under Central Plain Zone of Uttar Pradesh. 

International Journal of Environment and Climate Change 12(11): 1197-1202, 2022; Article 

no.IJECC.90083 ISSN: 2581-8627 

Subbiah, B.V. and Asija, C.L. (1956). A rapid procedure for the estimation of available N in 

Soil. Curr. Sci. 25:259-260. 

Tejalben, P., Patel, K.C., Patel, V.N. (2017). Effect of integrated nutrient management on yield 

attributes and yield of wheat (Triticumaestivum L.). International Journal of Chemical Studies, 

5(4):1366-1369. 

Tripathi, S. C., Chander, S., and Meena, R. P. (2016). Maximizing wheat yield through 

integrated use of farmyard manure and fertilizers. SAARCJournal of Agriculture, 14(1): 103-110. 

Ullah, N., Ditta, A., Imtiaz, M., Li, X., Jan, A. U., Mehmood, S., & Rizwan, M. (2021). 

Appraisal for organic amendments and plant growth‐ promoting rhizobacteria to enhance crop 

productivity under drought stress: A review. Journal of Agronomy and Crop Science, 207(5), 

783-802. 



 

 

Verma, H., Pathak, R. K., Kumar, A., Sachan, R., Pandey, H. P., Tiwari, A., & Yadav, A. 

S., (2022). Effect of Integrated Nutrient Management on Growth Parameters, Yield Components 

and Yield of Wheat (Triticum aestivum L.) under Central Plain Zone of Uttar 

Pradesh. International Journal of Plant & Soil Science, 34(23), 1050-1057. 
Verma, H., Pathak, R. K., Kumar, A., Sachan, R., Pandey, H. P., Tiwari, A., & Yadav, A. 

S., (2022). Effect of Inorganic Fertilizers, Organic Manure and Bioinoculant on Production and 

Economics of Wheat (Triticum aestivum L.). International Journal of Environment and Climate 

Change, 12(11), 3716-3724. 

Walkley, A. and Black, C. S.A. (1934). Old piper, S.S. soil and plant analysis. Soil Sci. 37:29- 

38. 

Yasari, E., and Patwardhan, A.M. (2007). Effects of Azotobacter and Azospirillium 

inoculations and chemical fertilizers on growth and productivity of Canola. Asian J. Plant. Sci., 

6: 77-82. 

Ziadi, N., Bélanger, G., Cambouris, A.N., Tremblay, N., Nolin, M.C., and Claessens, A. 

(2008). Relationship between phosphorus and nitrogen concentrations in spring wheat. Agron. J., 

100 (1): 80- 86. 

 

Comment [GZ26]: Finally, you have to check for 
consistency of using  language and  rephrase it to be 
suitable for readers 


