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ABSTRACT 
 

The field experiments were conducted at the Research Farm of AICW&BIP, Main Agricultural 
Research Station, University of Agricultural Sciences, Dharwad during rabi 2020-21 and 2021-22 
and was laid out in Randomized Complete Block Design with 15 treatments replicated thrice to 
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evaluate the performance of wheat quality to various nutrient management approaches. The pooled 
data onto two years indicated that application of 275:40.33:135.2 kg of N:P2O5:K2O ha

-1
 for yield 

target of 55 q ha
-1 

under SSNM practices significantly increased the protein content  (13.43 %), wet 
gluten (34.7 %), dry gluten (11.9 %), gluten index (81.6 %), sedimentation value (46.3 ml) and 
yellow pigment (5.93 ppm) in wheat grain and it was found on par with yield targets at 50 and 45 q 
ha

-1 
under SSNM.  

 

 
Keywords: Quality; SSNM; STCR; STL; targeted yield; wheat. 
 

1. INTRODUCTION 
 
Wheat (Triticum aestivum L.) is popularly known 
as the king of cereals. It is the second most 
important cereal crop after rice in India and it 
belongs to family poaceae. Wheat is an 
important source of carbohydrates. Globally, it is 
the leading source of vegetable protein in human 
food, having a protein content of about 13 per 
cent, which is relatively high compared to other 
major cereals but relatively low in protein quality 
for supplying essential amino acids, but it is a 
good source of multiple nutrients (i.e. 
Phosphorous, Magnesium, Niacin, Iron and 
Calcium) and dietary fiber. It provides a balanced 
nutrition to millions of people.  
 
“Wheat ranks first in the area and production at 
global level, and India is the second largest 
wheat producer of the World followed by China. 
In India, the wheat is grown over an area of 
31.35 million hectares with annual production of 
107.86 million tones and productivity of 3440 kg 
ha

-1
 during 2020-21” [1]. “In Karnataka, wheat is 

grown over an area of 1.50 million hectares with 
the production of 1.63 million tones and 
productivity of 1198 kg ha

-1”
 [1]. 

 
In India wheat is ground to prepare flour which is 
mainly consumed after preparing leavened bread 
(chapati). Its flour is also used to prepare fried 
chapatti called ‘puris’ and ‘paratha’. In addition to 
this, wheat is also consumed in various other 
preparations such as ‘dalia’, ‘halwa’, ‘sweat meal’ 
etc. One of the most important uses of wheat is 
to manufacture flour to prepare bake bread, 
pastry, biscuits etc. 
 
“Nowadays, farmers are trying to get high grain 
yields in line with food quality, at the same time 
trying to minimize production costs and to use 
environmental friendly technologies. Nowadays, 
not only yield but also the quality of the produced 
grain is important, because the quality of the 
grains determines their direction of use” [2]. That 
is why farmers are trying to get high grain yields 
in line with food (accepted for bread baking) 

quality, while minimize production costs and 
using environmentally-friendly technologies. 
Among them balanced nutrition plays an 
important role in physiological and biochemical 
processes of plant in determining the yield as 
well as the quality of produce. In this regard, Soil 
Test Laboratory (STL), Site Specific Nutrient 
Management (SSNM), Soil Test Crop Response 
(STCR) and Nutrient Expert (NE) approaches are 
unique in the sense that these methods not only 
indicate soil test based fertilizer dose but also the 
level of yield the farmer can hope to achieve if 
good nutrient management practices is followed 
in raising the crop. Hence, the present 
investigation are proposed to the objective to 
evaluate the effect of different fertilizer 
recommendation approaches on the quality of 
irrigated wheat. 
 

2. MATERIALS AND METHODS 
 
The field experiments were conducted at 
Research Farm of All India Co-ordinated Wheat 
and Barley Improvement Project (AICW&BIP), 
Main Agricultural Research Station, University of 
Agricultural Sciences, Dharwad during rabi 2020-
21 and 2021-22 under irrigated condition. The 
study area was located in Northern Transition 
Zone (Zone VIII) of Karnataka and is situated at 
15

0
 26' North latitude, 75

0
 07' East longitude and 

at an altitude of 678 m above mean sea level 
(MSL). The mean annual rainfall for the past 70 
years (1950-2020) was 850.1 mm. The Maximum 
rainfall of 323.6 mm was received in the month of 
August followed by October (202.0 mm) during 
2020-21. Similarly, during 2021-22 maximum 
rainfall received during 2021-22 was 187.4 mm in 
the month of July followed by November (156.2 
mm). The mean monthly maximum temperatures 
of 35.8 

o
C and 35.4

 o
C were recorded in April and 

minimum temperatures of 14.6
o
C and 13.2 

o
C 

were recorded in January, respectively during 
2020-21 and 2021-22. The maximum relative 
humidity of 89 and 87 per cent was recorded in 
the month of August during 2020-21 and 2021-
22, respectively. The wheat variety used for the 
experiment was UAS-334 (Bread wheat). 
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Table 1. Initial soil properties 
 

Sl. No. Particulars Values Method 

1. Textural class Clay loam  
2. Soil reaction (1:2.5, soil water suspension) 7.67 Potentiometric method 
3. Electrical conductivity (1:2.5, soil water extract) 

(dS m
-1

) 
0.26 Conductometric method 

4. Organic carbon (%) 0.68 Walkley and Black’s wet oxidation method 
5. Free calcium carbonate (g kg

-1
) 5.42 Rapid acid neutralization method 

6. Available N (kg ha
-1

) 176.9 Modified alkaline permanganate          method 
7. Available P2O5 (kg ha

-1
) 33.77 Olsen’s method of extraction followed by Spectrophotometric method 

8. Available K2O (kg ha
-1

) 361.68 Neutral Normal Ammonium acetate extraction followed by Flame photometric 
method 

9. Available S (kg ha
-1

) 25.63 0.15% CaCl2. 2 H2O extraction followed by Turbidimetry 
10. DTPA - extractable micronutrients (mg kg

-1
)  DTPA extraction followed by Atomic absorption spectrophotometric method 

a.  Copper 0.58 
b.  Iron 4.34 
c.  Manganese 6.18 
d.  Zinc 0.51 
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Table 2. Treatment details and quantity of fertilizers applied 
 

Treatment details Quantity of fertilizers applied  
(kg ha

-1
) 

N P2O5 K2O 

T1 Absolute control - - - 
T2 Recommended Dose of Fertilizer (RDF)  100 75 50 
T3 Recommended Package of Practice (RPP) 100 75 50 
T4 125% Recommended Dose of Fertilizer (RDF) 125 93.75 62.5 
T5 150% Recommended Dose of Fertilizer (RDF) 150 112.5 75 
T6 Soil Test Laboratory (STL) based NPK application 125 75 25 
T7 SSNM yield target @ 40 q ha

-1
 200.4 29.33 98.4 

T8 SSNM yield target @ 45 q ha
-1

 225 33 110.4 
T9 SSNM yield target @ 50 q ha

-1
 250 36.67 123.2 

T10 SSNM yield target @ 55 q ha
-1

 275 40.33 135.2 
T11 STCR yield target @ 40 q ha

-1
 170.7 0.0 20.04 

T12 STCR yield target @ 45 q ha
-1

 208.4 0.0 32.49 
T13 STCR yield target @ 50 q ha

-1
 246.1 0.0 44.94 

T14 STCR yield target @ 55 q ha
-1

 283.8 7.25 57.39 
T15 Nutrient Expert yield target @ 40 q ha

-1
 80 53 45 
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Before sowing, wheat seeds were treated with 
Azospirillum @ 3 kg ha

-1
. Seeds were sown in 

net plot area of 2.0 m x 5.0 m (gross plot: 2.4 m x 
6.0 m) at a distance of 30 cm in furrows placed at 
5 cm apart The crop duration was 4 months 
during first season (29/11/2020 to 24/03/2021) 
and second season (13/11/2021 to 18/03/2022). 
It is grown in irrigated condition i.e. the crop has 
given 9 irrigations during its growth. The crop 
was harvested at physiological maturity when the 
plants turned yellow with dry straw and grains 
become hard and contained 20 to 25 per cent 
moisture. The initial soil properties are presented 
in Table 1. 
 
The chemical fertilizers were applied as per 
treatments. Recommended nitrogen, phosphorus 
and potassium were applied through urea, single 
super phosphate (16.0 % P2O5) and muriate of 
potash (60.0 % K2O), respectively. 
Recommended Fe and Zn were applied in the 
form of iron sulphate and zinc sulphate. The 
entire quantity of fertilizer mixture containing 
entire dose of phosphorus, potassium, iron 
sulpahte and zinc sulphate were applied to each 
plot at the time of sowing. Crude protein content 
of wheat grain was determined by multiplying 
nitrogen concentration in grain by 5.70 and 
expressed on per cent. The sedimentation values 
and yellow pigment in wheat grain was analyzed 
by following standard analytical procedure as 
described by Mishra and Gupta [3]. Gluten 
parameters were determined according to 
standard AACC methods. It was done by using 
gluten washers (Erkaya, GW 2200

®
, Ankara, 

Turkey). Ten gram wheat flour samples were 
analyzed for wet gluten (WG), dry gluten (DG) 
and gluten index (GI). The following formula was 
used to calculate the gluten index. 
 
                 

 
                                

                    
      

 

3. RESULTS AND DISCUSSION 
 
3.1 Crude Protein Content 
 

“Among the quality traits, grain protein content of 
wheat has received special attention as a 
conventional indicator for measuring the 
nutritional value of food” [4]. Among the different 
treatments, T10: yield target of 55 q ha

-1
 under 

SSNM approaches recorded higher protein 
content (13.43 %) in wheat grain and was 
statistically on a par with yield targets of 50 (T9)

 

(13.29 %) and 45 q ha
-1

(T8)(13.02 %) under the 

said practice but these treatments were 
significantly superior to the remaining treatments 
(Table 3 and Fig. 1). The crude protein content of 
wheat grain of individual years ranged from 9.84 
(T1) to 13.17 per cent (T10) in 2020-21 and 9.60 
(T1) to 13.70 per cent (T10) in 2021-22 and the 
effect of different fertilizer recommendation 
practices on crude protein content in wheat grain 
was similar to pooled analysis. The increase of 
the grain protein content of wheat grain of the 
said treatments might be due to more nitrogen 
accumulation in the plants [5]. Nitrogen being the 
precursor of protein increased it’s content in 
grain [6]. Sunil et al. [7] also found that protein 
content to wheat grain was significantly higher 
with SSNM approach to fertilizer 
recommendation to crops in rice-wheat cropping 
sequence followed by STCR approach of 
fertilizer recommendation and graded levels of 
fertilizer application. Increasing levels of nitrogen 
application significantly increased the grain 
protein content of wheat [8]. “The increase in 
protein contents of wheat grain to higher nitrogen 
application rates might be attributed to the higher 
N supply that favors the conversion of 
carbohydrates into proteins, which in turn 
promotes the formation of protoplasm resulting in 
translocation of more nitrogen to grains and 
ultimately increasing the grain protein content” 
[9]. The results were in conformity with Majid et 
al. [10], Haile et al. [11] and Youssef et al. [12] in 
wheat. 
 

3.2 Gluten Content 
 
“According to the solubility of protein components 
in different solvents, wheat protein can be 
divided into gliadin, glutenin, albumin and 
globulin” [13]. “Among them, gliadin and glutenin 
are the main storage proteins of wheat, and the 
main constituents of wet gluten. The wet and dry 
gluten contents and gluten index composition 
affect the viscoelasticity and baking quality of 
wheat dough” [14]. Water retention capacity, loaf 
volume and dough strength of bread are 
functions of gluten.  
 
The higher wet (34.7 %) and dry (12.3 %) gluten 
contents and gluten index (81.6 %) of wheat 
grain was observed in target yield of 55 q ha

-1
 

(T10) and was on a par with yield targets at 50 
(T9) and 45 q ha

-1
 (T8) the same practice of 

nutrient management but significantly superior to 
rest of the treatments (Table 4 and Fig. 2). The 
wet gluten content of wheat flours during 
individual years ranged from 25.4 (T1) to 34.0 per 
cent (T10) in 2020-21 and 24.8 (T1) to 
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Fig. 1. Crude protein content as influenced by various nutrient management approaches 
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Table 3. Effect of different fertilizer recommendation approaches on wheat quality 
 

Treatments Protein content (%) Sedimentation value (ml) Yellow pigment (ppm) 

2020 2021 Pooled 2020 2021 Pooled 2020 2021 Pooled 

T1: Absolute control 9.84 9.60 9.72 28.3 27.9 28.1 3.70 3.58 3.64 
T2: RDF  11.88 11.21 11.54 36.4 36.7 36.6 4.37 4.50 4.43 
T3: RPP 11.97 12.26 12.11 37.5 37.9 37.7 4.53 4.66 4.60 
T4: 125%  RDF 12.10 12.16 12.13 39.1 39.5 39.3 5.17 5.30 5.23 
T5: 150%  RDF 12.41 12.83 12.61 39.2 39.5 39.4 5.27 5.40 5.33 
T6: STL approach 11.97 12.43 12.20 38.6 39.3 38.9 4.60 4.70 4.65 
T7: SSNM yield target at 40 q ha

-1
 12.54 12.84 12.69 41.3 41.7 41.5 5.57 5.70 5.63 

T8: SSNM  yield target at 45 q ha
-1

 12.83 13.22 13.02 42.6 43.0 42.8 5.67 5.80 5.73 
T9: SSNM yield target at  50 q ha

-1
 13.01 13.57 13.29 44.5 44.8 44.7 5.73 5.83 5.78 

T10: SSNM  yield target at 55 q ha
-1

 13.17 13.70 13.43 46.1 46.5 46.3 5.90 5.97 5.93 
T11: STCR  yield target at 40  q ha

-1
 11.97 12.43 12.21 35.4 36.2 35.8 4.13 4.16 4.15 

T12: STCR yield target at  45 q ha
-1

 11.38 11.54 11.46 35.8 38.2 37.0 4.57 4.73 4.65 
T13: STCR  yield target at 50 q ha

-1
 12.12 12.84 12.48 39.1 39.0 39.0 5.13 5.26 5.20 

T14: STCR  yield target at 55 q ha
-1

 12.56 13.11 12.83 40.1 40.4 40.2 5.43 5.56 5.50 
T15: NE  yield target at 40 q ha

-1
 11.78 12.08 11.93 35.4 35.7 35.5 4.03 4.26 4.15 

SEm± 0.23 0.24 0.16 0.84 0.88 0.73 0.10 0.08 0.08 
CD(0.05) 0.65 0.69 0.45 2.43 2.54 2.12 0.29 0.22 0.23 
CV (%) 3.2 3.4 2.2 3.8 3.9 3.3 3.5 2.7 2.8 
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Table 4. Effect of different fertilizer recommendation approaches on wheat quality 
 

 

Treatments Wet gluten (%) Dry gluten (%) Gluten index (%) 

2020 2021 Pooled 2020 2021 Pooled 2020 2021 Pooled 

T1: Absolute control 25.4 24.8 25.1 7.7 7.5 7.6 69.9 69.3 69.6 
T2: RDF  30.6 28.9 29.8 9.7 9.0 9.4 73.1 73.3 73.2 
T3: RPP 30.9 31.6 31.3 9.8 10.1 9.9 73.3 73.5 73.4 
T4: 125%  RDF 31.2 31.4 31.3 9.9 10.0 10.0 73.5 73.9 73.7 
T5: 150%  RDF 32.0 33.1 32.5 10.8 11.2 11.0 75.6 76.0 75.8 
T6: STL approach 30.9 32.1 31.5 9.8 10.2 10.0 74.3 74.7 74.5 
T7: SSNM yield target at 40 q ha

-1
 32.4 33.1 32.7 10.9 11.2 11.1 75.9 76.8 76.4 

T8: SSNM  yield target at 45 q ha
-1

 33.1 34.1 33.6 11.2 11.6 11.5 77.5 78.4 78.0 
T9: SSNM yield target at  50 q ha

-1
 33.6 35.0 34.3 11.4 11.9 11.7 78.1 79.0 78.6 

T10: SSNM  yield target at 55 q ha
-1

 34.0 35.3 34.7 11.5 12.3 11.9 81.2 82.1 81.6 
T11: STCR  yield target at 40  q ha

-1
 29.4 32.1 30.7 9.8 10.2 10.0 72.7 73.2 73.0 

T12: STCR yield target at  45 q ha
-1

 30.9 29.8 30.4 9.2 9.4 9.3 74.7 75.2 75.0 
T13: STCR  yield target at 50 q ha

-1
 31.3 33.1 32.2 9.9 10.7 10.3 75.6 76.1 75.9 

T14: STCR  yield target at 55 q ha
-1

 32.4 33.7 33.1 10.9 11.5 11.2 76.5 77.0 76.7 
T15: NE  yield target at 40 q ha

-1
 30.4 31.2 30.8 9.6 9.9 9.8 70.7 70.9 70.8 

SEm± 0.5 0.5 0.4 0.2 0.2 0.1 1.4 1.4 1.4 
CD(0.05) 1.4 1.5 1.2 0.5 0.7 0.4 4.0 4.0 4.0 
CV (%) 3.3 3.4 2.2 3.0 4.0 2.6 3.3 3.2 3.2 
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Fig. 2. Gluten content of wheat as influenced by various nutrient management approaches 
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Fig. 3. Sedimentation value of wheat as influenced by various nutrient management 
approaches 

 
35.3 per cent (T10) in 2021-22. Similarly, dry 
gluten content of wheat flour was similar in both 
the individual years and the value ranged from 
7.7 (T1) to 11.5 per cent (T10) during 2020-21 and 
7.5 (T1) to 12.3 per cent (T10) during 2021-22. 
The gluten indexes of wheat grain of individual 
years ranged from 69.9 (T1) to 81.2 per cent (T10) 
in 2020-21 and 69.3 (T1) to 82.1 per cent (T10) in 
2021-22. This is because of higher protein 
content of wheat grain in the above said 
treatments, as there is synergetic relation 
between wheat grain protein and gluten contents. 
This is also attributed to application of nitrogen in 
adequate quantity as per the crop requirement 
which might have improved the quality of grains 
because nitrogen is an essential component of 
protein. The present results can be correlated 
with the findings of Litke et al. [15] who opined 
that application of 240 kg N ha

-1
 to wheat grown 

in loam soils increased the protein and gluten 
contents from 8.7 to 13.7 per cent and 14.73 to 
28.74 per cent, respectively.  
 

3.3 Sedimentation Value 
 
Sedimentation values of wheat was significantly 
higher in T10: SSNM yield targeted at 55 q ha

-1
 

(46.3 ml) and was on a par with 50 q ha
-1

 
(T9)(44.7 ml) under the same nutrient 
management practice and both of these 
treatments were significantly superior over rest of 
the treatments (Table 3 and Fig. 3). The yield 
target of 40 and 45 q ha

-1
 under SSNM approach 

recorded statistically similar sedimentation value. 

The impact on various fertilizer recommendation 
approaches on sedimentation value of wheat 
flour was similar in both the individual years and 
the values ranged from 28.3 (T1) to 46.1 ml (T10) 
during 2020-21 and 27.9 (T1) to 46.5 ml (T10) 
during 2021-22.  This is because sedimentation 
values is a gluten dependent quality parameter 
and is directly related to gluten content in wheat 
grain. This is based on the fact that gluten 
protein absorbs water and swells considerably 
when treated with lactic acid in the presence of 
sodium dodecyle sulphate (SDS).  
 
The higher sedimentation value of wheat flour 
might be due to higher expansion and 
sedimentation of gluten that led to high-quality 
and high-strength gluten [16]. Therefore, 
sedimentation value can be used as an essential 
indicator for detecting the quality of gluten. 
 

3.4 Yellow Pigment 
 
Yellow pigment content is another quality 
parameter that imparts attractive yellow colour to 
the wheat products. It is precursor of vitamin ‘A’ 
and hence has immense nutritional importance. 
Higher yellow pigment in wheat grain was 
recorded in the treatment for target yield at 55 q 
ha

-1
 (5.93 ppm) under SSNM practice (T10) and 

was on a par a with yield targets of 50 (T9)(5.78 
ppm) and 45 q ha

-1
 (T8)(5.73 ppm) under the 

same nutrient management practices but differed 
significantly with other treatments (Table 3 and 
Fig. 4). Yellow pigment in wheat grain of 
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Fig. 4. Sedimentation value of wheat as influenced by various nutrient management 
approaches 

 
individual years ranged from 3.70 (T1) to 5.90 
ppm (T10) in 2021-22 and 3.58 (T1) to 5.97 ppm 
(T10) in 2021-22 and the results were similar to 
pooled analysis. This is attributed to 
improvement in grain quality traits such as 
protein and gluten contents in grain which 
significantly influenced the yellow pigment.  
 

4. CONCLUSION 
 
Fertilization on the basis of soil test is one of the 
best and effective ways to improve yield and 
nutritional quality of crops for human 
consumption. Among them site specific nutrient 
management approaches for yield targeted of 55 
q ha

-1
 is best for getting higher protein content, 

gluten content, sedimentation value and yellow 
pigment in bread wheat over other approaches. 
Protein content of wheat flours is one of the main 
factors that determine nutritional and commercial 
quality of wheat, and it is greatly influenced by 
available nitrogen in the soil. Grain protein 
content usually increases when plant available 
nitrogen is not a limiting factor for grain yield. 
Balanced application of nutrients during crop 
growth period helps in increasing protein content 
of wheat flour and also improves the               
gluten content, sedimentation value and yellow 
pigment. 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Anonymous. Agricultural Statistics. 

Directorate of Economics and Statistics, 
Department of Agriculture and 
Cooperation, Ministry of Agriculture, 
Government of India, New Delhi; 2021. 

2. Jin H, Wen W, Liu J, Zhai S, Zhang Y, Yan 
J. Genome-wide QTL mapping for wheat 
processing quality parameters in a 
gaocheng 8901/ zhoumai 16 recombinant 
inbred line population. Front. Plant Sci. 
2016;7:1032. 

3. Mishra BK, Gupta RK. Protocols for 
evaluation of wheat quality. Directorate of 
Wheat Research, Karnal. 1995;43-48. 

4. Zhao LA, Zhang KP, Liu B, Deng ZY, Qu 
HL, Tian JC, A comparison of grain protein 
content QTLs and flour protein content 
QTLs across environments in cultivated 
wheat. Euphytica. 2010; 174(3):325–335. 

5. Singh V. Productivity and economics of 
rice (Oryza sativa)-wheat (Triticum 
aestivum L.) cropping system under 

0 

1 

2 

3 

4 

5 

6 

7 

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 

2020 2021 Pooled 

Treatments 

Y
el

lo
w

 p
ig

m
en

t 
(p

p
m

) 



 
 
 
 

Sanadi et al.; Int. J. Plant Soil Sci., vol. 35, no. 1, pp. 22-33, 2023; Article no.IJPSS.95927 
 

 

 
33 

 

integrated nutrient management supply 
system in recently reclaimed sodic soil. 
Indian J. Agron. 2017;51(2):81-84. 

6. Dinesh PS, Dashrath S, Effect of nitrogen 
and FYM on yield, quality and uptake of 
nutrients in wheat (Triticum aestivum). 
Ann. Plant Sci. 2017;19(2):232- 236. 

7. Sunil K, Panwar AS, Naresh RK, Prem S, 
Mahajan NC, Udita C, Sudhir K, Minaxi M, 
Meena AL, Ghashal PC, Meena LK, 
Jairam C. Improving rice-wheat cropping 
system through precision nitrogen 
management: A review. J. Pharm. 
Phytochem. 2018;7(2):1119-1128. 

8. Halverson AD, Nielsen DC, Reule CA. 
Nitrogen Fertilization and rotation effects 
on no-till dry land wheat production. 
Agronomy. 2004;96:1196-1201. 

9. Zemichael B, Dechassa N, Fetien. Yield 
and nutrient use efficiency of bread wheat 
(Triticum aestivum L.) as influenced by 
time and rate of nitrogen application in 
Enderta, Tigray, Northern Ethiopia. Open 
Agriculture. 2017;2:611–624. 

10. Majid MA, Wyseure GCL, Biswas SK, 
Hossain ABMZ. Farmer’s perceptions and 
knowledge in using wastewater for 
irrigation in wheat at twelve peri-urban 

areas and two sugar mill areas in 
Bangladesh. Agric. Water Manag. 
2010;98:79-86. 

11. Haile D, Nigussie D, Ayana A. Nitrogen 
use efficiency of bread wheat: Effects of 
nitrogen rate and time of application. J. 
Soil Sci. Plant Nutr. 2012;12(3):389-409.  

12. Youssef SM, Faizy S, Mashali SA, El-
Ramady, Ragab. Effect of different levels 
of NPK on wheat crop in North Delta. Int. J. 
Biosen. Bioelectron. 2013;7(12):501-506.  

13. Singh J, Skerritt JH. Chromosomal control 
of albumins and globulins in wheat grain 
assessed using different fractionation 
procedures. J. Cereal Sci. 2001;33(2):163-
181. 

14. Torbica A, Antov M, Mastilovic J, Knezevic 
D. The influence of changes in gluten 
complex structure on technological quality 
of wheat (Triticum aestivum L.). Int. Food 
Res. J. 2007;40(8): 1038–1045. 

15. Litke L, Gaile Z, Ruza A. Effect of nitrogen 
fertilization on winter wheat yield and yield 
quality. Agronomy. 2018;16(2):500-       
509.  

16. Pena RJ. Wheat for bread and other foods 
in Bread wheat improvement and 
production. Euphytica. 2002;30:483–494.

_________________________________________________________________________________ 
© 2023 Sanadi 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/95927 

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

