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ABSTRACT 
A field experiment was conducted at during Rabi season 2018-2019 at R.B.S. Collage Research Farm 

Bichpuri Agra (U.P.) on sandy loam soil to evaluate the effect of different levels of nitrogen and phosphorus on 
yield, yield attributes and uptake of nutrient by wheat.  (Triticum aestivum L.) The combination of three nitrogen 
level (40, 80 and 120kg ha

-1
) and two phosphorus (30 and 60kgha

-1
) level with control were evaluated in R.B.D. 

Design with three replications. Results revealed that there was a steady rise in plant height and dry matter 
accumulation, but number of tiller’s increased markedly up to 60 day after sowing and declined gradually till the 
harvest. Application of nitrogen phosphorus levels showed a positive effect of growth parameters at all the 
stage of growth. Application of N @120 kgha

-1
 and phosphorus @ 60 kgha

-1
 yield attributes i.e. grain/ear and 

test weight of wheat increased significantly over control.  Application of N-120 kgha
-1  

and P- 60 kg ha
-1 

improved grain (41.9 q ha
-1

)  and straw (71.6 q ha
-1 

)  yield significantly over control. Protein content in grain 
(10.62%) and straw (5.3%) were found maximum with N-120 kg ha

-1 
and P-60 kg ha

-1 
doses. 
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INTRODUCTION 
 

 Wheat (Triticum aestivum L.) is the second 
important cereal crop after rice India wheat crop 
has been reported to sign of productivity decline. 
Wheat is Rabi season crops considering the 
quality wheat has been divide by into two 
categories soft and hard wheat. Triticum 
aestivum (bread wheat) is known as soft wheat 
and Triticum durum is known as hard wheat in 
India mainly three species of Triticum aestivum 
(94%), durum (4%) and dicaccum is (0.1), 
respectively  Optimum nutrition is required for 
getting maximum yield and good quality of 
produce (Pandey et al. 2020). Nitrogen is one of 
the major deficient plant nutrients particularly in 
light textured soils of semi-arid region of western 
Uttar Pradesh. An optimum supply of nitrogen is 
important for vigorous vegetative growth, 
chlorophyll formation and carbohydrate 
utilization. But nitrogen use efficiency in cereal is 
quite low. The crop removal of nitrogen or 
apparent recovery of applied nitrogen is often 
used as one of the important criteria to judge the 
crop response to nitrogen application. 
Application of nitrogen has shown promising 
results not only sustaining the production but 
also increased the quality of produce (Singh and 
Singh, 2017). The management of use efficiency 
of fertilizer nitrogen applied seems to be crucial 

factors in increasing productivity of wheat. 
Wheat is quite responsive to phosphorus (Singh 
at al., 2020). Phosphorus is an important nutrient 
needed for normal growth and development of 
the plants. It plays an important role in energy 
transformation and metabolic processes in 
plants. Phosphorus is essential plant nutrient for 
crop growth. Alberta soil are generally deficient 
or low in phosphorus for optimum crop 
production (< 60 PPM). Successful crop 
production requires the addition of phosphorus in 
the form the landscape can negatively impact 
water quality, phosphorus can move with eroded 
soil or be dissolved in runoff water and carried to 
nearby surface water bodies. Too much 
phosphorus in lakes reservoirs, rivers and 
streams can speed up aquatic plant and algae 
growth. This process is called eutrophication 
which can lead to oxygen depletion release of 
toxin degraded water quality fish deaths and 
adours. When Beneficial Management practices 
are used in the management of phosphorus 
losses are minimized crops receive maximum 
benefit. 
 
MATERIALS AND METHODS 
 

A field experiment was conducted at 
research farm R.B.S. College Bichpuri (Agra). 
The experiment soil was sandy loam in texture 
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alkaline in reaction (pH 8.2), low in organic 
carbon (3.6g kg-1 ), available nitrogen (155 kg ha-

1), phosphorus (9.0 kg ha-1), Potassium (115 kg 
ha-1),   EC (0.40dSm-1). Treatments were used 
as N0- control, N1-40 kg ,N2-80kg, N3-120kg  and 
P0-control, P1-30 kg, P3-80 kg. The treatment 
was land out in randomized block design with 
three replication. Wheat (HD 2967) crop was 
grown by adopting standard agronomic practice. 
Yield attributes (ear length and test weight) and 
yield were recorded at harvest all the data were 
statistically analyzed using the procedure of 
analysis of variance appropriate of design as 
advocated by fisher and Yates (1963) and 
Cochran and cox (1962) the significance to 
treatment effect was judge with the help of ‘F’ 
test of variance ratio critical difference CD at (P 
= 0.05) error d.f. was used determine the 
significance of difference between treatment 
means. 
 
RESULTS AND DISCUSSION 
 
Number of tiller 
 

A study of Table 1 indicates that the 
average number of tiller in wheat crop increased 
markedly up to 60 days after sowing and 
attained the maximum number of tillers declined 
gradually till harvest. Application of nitrogen 

significantly increased the tiller over control and 
tillers (93.6) were recorded 120 kg N/ha-1 and 
minimum tiller’s no (82.6) at control. The present 
findings are in consonance with those Kumar et 
al (2018) and Singh et.al. (2018). Phosphorus 
application found significant improved plant 
growth in term of number of tillers over control. 
Phosphorous levels up to 60 kg/ha-1 tiller no 
(89.25) recorded and control (87.0) the increase 
in number of tiller may be attributed to increased 
availability of nitrogen and phosphorus to plant. 
 
Plant Height 
 

Wheat crop increased markedly up to 60 
days after sowing and attained the maximum 
plant height declined gradually till harvest. 
Application of nitrogen significantly increased the 
plant height over control and plant height 
(89.6cm) were recorded 120 kg N ha-1 and 
minimum plant height no (82.7 cm) at control. 
The present findings are in consonance with 
those Kumar et al (2018) and Singh et.al. (2018). 
Phosphorus application found significant 
improved plant growth in term of plant height 
over control. Phosphorous levels up to 60 kg ha-1 

plant height (83.6 cm) recorded and control (81.5 
cm). The increase in plant height may be 
attributed to increased availability of nitrogen 
and phosphorus to the plant. 

 

Table 1: Effect of nitrogen and phosphorus levels on plant height, no of tiller m2 and spike length (cm) 
of wheat 

 

Treatments Plant height at harvest (cm) No of tiller /m
2
 Spike length (cm) 

Nitrogen level (kg ha
-1

)
 

0 75.6 82.6 11.6 
40 80.2 86.2 12.5 
80 85 90 13.3 
100 89.6 93.6 14.2 

S.Em.± 0.17 0.38 0.11 
CD at 5% 0.36 0.79 0.23 

Phosphorus level (kg ha
-1

) 
0 81.5 87 12.7 
30 82.75 88.25 13 
60 83.6 89.25 13.6 

S.Em.± 0.13 0.28 0.08 
CD (P =0.05) 0.27 0.59 0.17 

 

Spike length 
 

Wheat crop increased markedly up to 60 
days after sowing and attained the maximum 
spike length declined gradually till harvest. 
Application of nitrogen significantly increased the 

spike length over control and spike length (14.25 
cm) were recorded 120 N kg ha-1 and minimum 
spike length (11.6 cm) at control. The present 
findings are in consonance with those Kumar et 
al (2018) and Singh et.al. (2018). Phosphorus 
application found significant improved plant 
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Table 2: Effect of nitrogen and phosphorus levels yield attributes, grain, straw and protein content in 
wheat 
 

Treatments 
No. of grain/ 

spike 
Test weight/ 

1000 grain (g) 
Grain yield 
(kg ha

-1
) 

Straw yield 
(kg ha

-1
) 

Protein content in 
grain (%) 

Nitrogen levels (kg ha
-1

) 
0 56.66 33.80 34.30 53.40 9.75 
40 59.30 39.00 37.00 59.40 10.30 
80 62.00 40.16 39.50 66.70 10.83 
100 64.60 40.00 41.90 71.60 11.43 

S.Em.± 0.39 0.92 0.16 0.30 0.14 
CD at 5% 0.80 1.01 0.33 0.63 0.30 

Phosphorus level(kg ha
-1

) 
0 60.25 39.20 37.70 60.83 10.44 
30 60.75 39.60 38.50 62.75 10.61 
60 61.00 36.70 38.70 65.80 10.61 

S.Em.  0.29 0.69 0.12 0.22 0.11 

CD at 5% 0.60 1.43 0.25 0.47 0.23 

 

growth in term of spike length over control. 
Phosphorous levels up to 60 kg ha-1 spike length 
(13.06 cm) recorded and control (12.7 cm). The 
increase in spike length may be attributed to 
increased availability of nitrogen and phosphorus 
to plant. 
 
Grain and straw 
 

A study of Table 2 indicates the grain and 
straw yield of wheat recorded a significant 
increase over control with application of graded 
doses of N up to 120 N kg  ha-1. The application 
of 120 N kg ha-1 increased the mean grain and 
straw yield by 41.6 kg-1 and 71.6 kg-1, 
respectively over control. As grain yield is 
primarily a function of cumulative effect of yield 
attributing characters, the higher values of these 
attributes can be assigned as the most probable 
reason for significant increase in significant 
improvement in yield owing to N influenced the 
grain and straw yield of wheat which increased 
up to 60 kg P ha-1. The increases in grain yield 
were from 38.7-37.7 kg ha-1 and straw is 65.08 
to 60.83kg ha-1, respectively as the doses of P 
increased from 0 to 60 kg P ha-1.  
 
Test weight /1000 grain 
 

The results indicated that the application 
of nitrogen enhance significantly the 1000-grain 
weight of wheat increase in each nitrogen dose 
increase the 1000-grain weight significantly over 
control. The maximum value regarded at N3 
(41.1gm) as compared to N2 (40.16gm), N3 

(41.19gm), N1 (39.0gm) and minimum under N0 
(33.83gm) treatment. The present findings are in 
consonance with those Sushila and Gajendra 
(2000) and Kumpawat et al., (2009). Phosphorus 
treatments 1000-grain weight of wheat 
significantly affected by nitrogen levels. The 
highest 1000-grain weight in grain was under the 
treatment P2 (36.7gm) followed by P1 (39.6gm) 
and control in P0 (39.2gm).  The present findings 
are in consonance with those Singh and Singh 
(2007) and Kumar et al., (2010).  
 
Number of Grain / Ear 
 

Indicates the number of grain per spike of 
wheat Increased significantly with increasing 
levels of nitrogen. It is quite clear that the 
maximum value was recorded under highest 
level of nitrogen N3 (64.6) is compared to N2 
(62.0), N2 (59.3) and minimum under N0 (56.6) 
control, respectively, Similar results were 
observed by Singh et.al (2009), Kulhari et al., 
(2013) and Kumpawat (2009). Phosphorus 
application number of grains per spike was 
significantly increased with the application of 
P2O5. The number of grains per spike was found 
to be maximum under P2(61.0) treatment 
followed by P1(60.75) and lowest under P0 

(60.25) treatment. The similar result also 
reported by Singh and Singh (2007) and Kumar 
et al., (2010). Application of 120 kg N ha-1 along 
with 60 kg P ha-1 yields of wheat. On the other 
hand, minimum yields of wheat were recorded 
without nitrogen and phosphorus (control) 
treatment. 
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Table 3: Effect of nitrogen and phosphorus levels on N, P and K content (%) in wheat 
 

Treatments 
Nitrogen content (%) Phosphorus (%) Potassium content (%) 

Grain Straw Grain Straw Grain Straw 

Nitrogen Levels(kg ha
-1

) 
0 1.56 0.61 0.23 0.12 0.62 1.947 

40 1.65 0.66 0.25 0.14 0.64 1.98 
80 1.69 0.7 0.26 0.16 0.60 2.01 
100 1.83 0.74 0.27 0.17 0.67 1.99 

S.Em.  0.001 0.004 0.002 0.003 0.013 0.008 

CD at 5% 0.003 0.009 0.005 0.007 0.028 0.017 
Phosphorus Levels(kg ha

-1
) 

P0 1.67 0.68 0.253 0.14 0.60 1.98 
P1 1.7 0.688 0.258 0.15 0.64 1.99 
P2 1.68 0.67 0.26 0.155 0.65 1.97 

S.Em.  0.001 0.003 0.001 0.002 0.010 0.006 

CD at 5% 0.002 0.007 0.004 0.005 0.020 0.012 
 

Protein content in grain 
 

Indicates the higher protein content in 
grain (11.43 %) was obtained with 120 kg N ha-1 
which was significantly higher than that of 
control. Significant increase in grain N content 
with increasing levels of nitrogen could be 
attributed to more nitrogen uptake by the crop 
and more translocation of N to grain. Nitrogen, 
being the precursor of protein, increased grain 
protein content accordingly. Similar results were 
reported by Singh and Singh (2017) and Kumar 
et.al (2009). Increasing levels of N from 0 to 120 
kg N ha-1 increased the protein yield significantly 
over control. The increase in protein yield may 
be attributed to increased grain yield and 
improvement in protein content due to N 
application (Singh and Singh 2013).Protein 
content in wheat grain was markedly increased 
due to phosphorus application higher recoded 
(10.68 %) in P level 60 kg ha-1 over control plot. 
The magnitude of increase in protein content 
due to phosphorus application varied from in 
wheat significantly. . Application of 120 kg N ha-1 
along with 60 kg P ha-1 yields of wheat. On the 
other hand, minimumyields of wheat were 
recorded without nitrogenand phosphorus 
(control) treatment. 

 
Nitrogen content 
 

The results (Table 3) indicate that the 
application of nitrogen enhanced significantly, 
the nitrogen content in wheat grain and straw. 
Increase in each nitrogen dose increased the 
nitrogen content significantly over control. The 
corresponding in increase N content in grain 
1.56 to 1.83 percent and straw 0.61 to 0.74 

percent. Our findings are in accordance with 
those of Singh (2009), Singh et al. (1980) and 
Kumpawat (2009). Nitrogen content in grain and 
straw of wheat increase significantly with 
increasing the levels of phosphorus as compare 
to control. The P2O5 60kgha-1 has highest 
content of both grain and straw as compared to 
P2O5 30 kgha-1and lowest under without 
phosphorus as control. Similar findings were 
also reported by Narolia et al. (2013), Jat et al. 
(2015) and Ray et al. (2006). 
 
Phosphorus content 
 

Phosphorus content in wheat grain and 
straw was affected by various treatments are 
seen that the increasing levels of nitrogen 
enhanced the content of phosphorus in wheat 
grain and straw significantly over control. The 
mean content in grain increased from 0.23 to 
0.27 percent with addition of 120kg N ha-1. The 
corresponding increase in P content is straw 
were from 0.12 to 0.17 percent. A significant 
effect of nitrogen application on P content in 
grain and straw may be due to close inter 
relationship between nitrogen and phosphorus 
metabolism in plant cell. These results are in 
close agreement with the findings of Singh 
(2002) and Kumpawat (2009).The phosphorus 
content in grain and straw of wheat increased 
significantly with increasing levels of P2O5 as 
compared control. The maximum P content in 
grain (0.26%) and straw (0.15%) was recorded 
at highest level of P2O5 (60 kg ha-1) and 
minimum P content it grain (0.15%) and straw 
(0.14%) under control treatment. Our findings 
are in accordance with Narolia et al. (2013), Jat 
et al. (2015) and Sharma et al. (2010).  
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Table 4: Effect of nitrogen and phosphorus levels on N, P and K uptake (kg ha-1) of wheat 
 

Treatments 
Nitrogen uptake (kg ha

-1
) Phosphorus uptake (kg ha

-1
) Potassium uptake (kg ha

-1
) 

Grain Straw Grain Straw Grain Straw 

Nitrogen Levels(kg ha
-1

) 
0 54.19 33.65 8.17 6.89 21.51 104.56 

40 61.45 40.94 9.30 8.58 23.87 117.9 
80 68.80 46.21 10.47 10.57 36.05 130.07 
100 77.19 53.71 11.71 12.74 28.03 143.12 

S.Em.  0.90 0.41 0.10 0.24 0.15 0.31 

CD at 5% 1.88 0.85 0.22 0.49 0.32 0.64 
Phosphorus Levels(kg ha

-1
) 

P0 63.9 41.89 9.67 9.45 24.5 120.78 
P1 66.2 44.63 10.05 9.82 25.16 124.00 
P2 66.04 44.37 10.09 10.12 25.19 127.02 

S.Em.  0.68 0.30 0.08 0.18 0.11 0.23 

CD at 5% 1.41 0.63 0.16 0.37 0.24 0.48 
 

Potassium content 
 

Potassium content in wheat grain and 
straw as affected by applied nitrogen and 
phosphorus are the result indicate that the 
application of nitrogen enhance significantly the 
content of potassium in wheat both grain and 
straw. Increase in each nitrogen levels, 
increased the content of potassium significantly 
over control. The K content increased both grain 
and straw (0.62 and 1.94%) at control to (0.67 
and 1.99%) at 120 kg N ha-1 an increase in K 
content with N application was also reported by 
Singh (2009) and Singh et al.(1980). 
Phosphorus increased the concentration of 
potassium in both the grain and straw 
significantly as compared to control. Maximum 
value were recorded in grain (0.65%) and straw 
(1.97%) at P3 treatment and lowest under grain 
(0.6%) and straw (1.90%) control P0 treatment, 
similar results were reported by Jat et al. (2015) 
and Sharma et al. (2010). 
 
Nitrogen uptake 
 

The N uptake by wheat grain and straw 
(Table-4) increased significantly at all the levels 
of nitrogen as compared to control. The highest 
nitrogen uptake was observed under N3 (77.19 
kg ha-1) treatment followed by N2, N1 and 
control. The increase crop with an increase the 
dose of N was seen in the case of both wheat 
grain and straw. This increase can invariably be 
attributed to increased grain and straw yield and 
higher nutrient demand for plant 
growth.Indicated that the uptake of nitrogen by 
wheat grain and straw increased significantly 
with application of nitrogen. The highest N 

uptake was recorded under P3 (66.04kg ha-1) 
treatment and lowest under control.These result 
are in agreement with those reported by Tiwari 
et al. (1974), Kumar (2009). 
 
Phosphorus uptake 
 

The mean phosphorus removal by the 
wheat grain and straw increased from 8.17 to 
11.71 kg ha-1 and from 6.89 to 12.74 kg ha -1, 
respectively, the dose of nitrogen was increased 
from 0 to 120 kg ha-1 . The effect of nitrogen 
application in increasing phosphorus uptake may 
be associated with physiological stimulation of 
plant rather than increased ramification of roots 
system. These results are in agreement with 
those reported by Singh (2010), Kumar et al., 
(2018).  
 
Potassium uptake 
 
 Potassium uptake by wheat grain and 
straw are presented inshowed that the uptake of 
potassium as comparison to control. The highest 
potassium uptake was observed under 120 kg N 
ha-1 followed by lowest under 0 kg N ha-1. This 
concentration as a result of nitrogen application. 
Similar results were also reported by Singh 
(2010). Yadav et al (1980) and Vikash Kumar 
(2017). An evaluation of data showed that the 
phosphorus application influenced the utilization 
of potassium by wheat. The potassium uptake 
increased significantly with increasing the level 
of phosphorus in comparison to control. The 
more beneficial effect on potassium uptake by 
wheatgrain and straw was noted with highest 
level of phosphorus (60 kg ha-1). 



 
 

  SADANAND TIWARI, YOGESH SINGH, ANAND PATHAK and SANDEEP SINGH 290 
 

REFERENCE 
 
Cochran, W.G. and Cox, G.M. (1962) 

Experimental design (2nd Ed) Asia 
Publication House New Delhi  

Fisher, R. A. and Yets, F. (1963) Statistical table 
for Biological, Agricultural and Medical 
Res. Printed and Published in Great 
Britain by Oliver and Boyd. Ltd. 
Edinburgh. 

Gomes, K.A. and Gomez, A.A. (1984) Statistical 
procedures for Agricultural Research. 
Second Edition, John Willy and Sons, 
New York 

Jackson, M.L. (1973) Soil Chemical Analysis. 
Prentice Hall of India Private Limited, New 
Delhi  

Jat, A.L., Srivastava, V. K. and Singh, Rajesh 
Kumar (2015) Effect of crop-establishment 
method and integrated nitrogen 
management on productivity of hybrid 
rice-wheat. Indian Journal of Agronomy 60 
(3): 341-346. 

Jonson, C. M. and Ulrich, A (1959). Analytical 
method used in plant analysis Califo, 
Agriculture, Exp.e, and Sta. Bull P-766.  

Kulhari, A., Singh, A.K., Singh, G. and Singh, 
R.R. (2013) Response of late sown wheat 
to phosphorus and zinc nutrition in eastern 
Uttar Pradesh. Annals of Plant and Soil 
Research 19(1): 23-28. 

Kumar, M., Singh, L. and Gupta, D.D. (2018) 
Productivity and profitability of barley 
(Hordeumvulgare) as affected by nitrogen 
levels and varieties under rain fed 
condition. Annals of Plant and Soil 
Research 20(4): 375-378. 

Kumar, S., Singh, V. and Solan, K. V.P.S. (2009) 
Effect of phosphorus on yield, quality and 
uptake of Nutrients by Sorghum.  Annals 
of Plant and Soil Research 11(2): 96-97. 

Kumawat, B.L. and Kumawat, A. (2009) Effect of 
Phosphorus and Bio-fertilizers on moong 
bean in typicustipsament, Annals of Plant 
and Soil Research 11(2): 128-132.  

Narolia, G.P. and Yadav, R.S. (2013) Effect of 
nitrogen levels and its scheduling on 
growth yield and grain quality of Malt 
Barley under normal and late sown 
condition in North-West Rajasthan. Annals 
of Arid Zone 55 (2): 95-99. 

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

phosphorus in soils extraction with sodium 
bicarbonate. Circ. U.S. Deptt. Agric. 939. 

Pandey, M., Kumar, S. and Singh, U.N. (2020) 
Effect of integrated nutrient management 
on productivity of oat (Avena sativa L) and 
soil fertility. Annals of Plant and Soil 
Research 22 (2):151-155. 

Piper, C. S. (1950) Soil and plant Analysis, 
Internal, Science, Public, Inc. New York. 

Ray, D. K. and Singh, B. P. (2006) Effect of level 
and time on nitrogen application with and 
without vermin-compost on yield, yield 
attributes and quality of malt barley. Indian 
Journal of Agronomy, 51; 40-42. 

Sharma, R. and Verma, R. (2010) Effect of 
irrigation nitrogen and variety on the 
productivity and grain melting quality in 
Barley crop. Cereal Research 
Communication 38 (3), 419-428.  

Shushila and Gajendra (2000) Effect of 
phosphorus and growth regulators on 
growth yield and Nutrient uptake of Black 
gram.  Annals of Plant and Soil Research 
7(1): 41-43. 

Singh B. and Singh B. P. (1980) Effect of 
micronutrient cations on the phosphorus 
and potash content of wheat plants. Indian 
Journals of Agricultural Chemistry 2 
(5)107-114. 

Singh, B.R., Singh, R.V. and Rajput, O.P. (2009) 
Effect of Nitrogen, phosphorus and zinc 
on growth, yield and nutrient uptake of 
wheat. Current Advances in Agriculture 
Science (3)133-134. 

Singh, D. and Singh, D. (2017) Effect of nitrogen 
and FYM on yield, quality and uptake of 
nutrients in wheat (Tritium aestivum). 
Annals of Plant and Soil Research 
19(2):232-236. 

Singh, M. V., Kumar N., Singh, R. K. and Mishra 
B. N. (2010) Effect of phosphorus, sulphur 
and zinc on growth, yield and uptake of 
Nutrients in late sown wheat in Eastern 
Uttar Pradesh. Annals of Plant and Soil 
Research, 12(2): 199-121. 

Singh, M. V., Kumar N., Singh, R. K. and Mishra 
B. N. (2018) Effect of phosphorus, sulphur 
and zinc on growth, yield and uptake of 
Nutrients in late sown wheat in Eastern 
Uttar Pradesh. Annals of Plant and Soil 
Research, 12(2): 199-121. 



 
 

291 Effect of different levels of nitrogen and phosphorus on quality and uptake of wheat 
 

Singh, R.N. and Pathak, R.K. (2002) Effect of 
potassium and Mg++ on yield their uptake 
and quality characteristics their uptake 
and quality characteristics of wheat. 
Journal Indian Society of Soil, Science 
50(2) 181-185. 

Singh, R.N., and Pathak, R.K. (2002) Effect of 
potassium and mg++ on yield their uptake 
and quality characteristics their uptake 
and quality characteristics of wheat. 
Journal Indian Society of Soil, Science 
50(2) 181-185.  

Singh, U.N. and Singh, V. (2020) Effect of 
sources and levels of sulphur on yield, 
quality and uptake of nutrients in pearl 
millet (Pennisetum glaucum) and wheat 
(Triticum aestivum) grown in sequence on 
an alluvial soil. Annals of Plant and soil 
Research 22(3): 234-238. 

Singh, V., Singh, S.P. Singh, S. and Shivay, Y.S. 
(2013) Growth, yield and nutrient uptake 
by wheat (Triticum aestivum) as affected 
by Bio-fertilizers, FYM and nitrogen. 
Indian Journal of Agricultural Sciences 83 
(3): 331-334. 

Singh,V.  K., Chanchila Kumari, Singh, V. P. and  
Singh, R. K. (2018) Effect of different 
levels of Nitrogen phosphorus and sulphur 

on growth and yield of Rajmash variety 
Hur-15. Journal of Community 
Mobilization and Sustainable 
Development 13(3): 573-577,  

Snell, F. D. and Snell, T. (1955) Calorimetric 
method of Analysis 3rd Ed. Vol. II, 814-
816. 

Subbiah, B.V. and Asija, G.L. (1956) A rapid 
method for the estimation of available 
nitrogen in soils. Current Science 25: 259- 
260.  

Tiwari, K.N. Pathak, A.N. and Singh M.P. (1974) 
Studies on phosphorus and potash 
requirement of wheat varieties kalian sona 
in relation of soil type and fertility status. 
Journal Indian Society of Soil, Science 22: 
52-56.   

Vikash Kumar, Nikhil Raghuvansh and Singh, R. 
A. (2017) Effect of different combination of 
FYM and Nitrogen (urea) on growth and 
yield of wheat, bull. 
Environment, Pharmacology and Life 
Sciences  6 (2) 395-398.  

Yadav, R. L. and Sharma, K. C. (1980) 
Differential uptake of phosphorus and 
potash by the wheat crop. International 
Journal of Agricultural Sciences; 25(3): 
348-354.  

 


