International Journal of Plant & Soil Science

17(6): 1-8, 2017; Article no.1JPSS.34734
ISSN: 2320-7035

Effect of Nitrogen Levels and Zinc Fertilizer
Scheduling on Economic of Wheat (Triticum
aestivum L.) Production in Varanasi District of

Uttar Pradesh

Santosh K. Meena®’, S. K. Prasad* and M. K. Singh*

1Department of Agronomy, Institute of Agricultural Sciences, Banaras Hindu University,
Varanasi-221005, U.P., India.

Authors’ contributions

This work was carried out as doctorate research work of author SKM. Authors SKP and MKS were
guide and co-guide and helped in any critical stages of the research period as collection and analysis
of data as well as thesis writing. All authors read and approved the final manuscript.

Article Information

DOI: 10.9734/1JPSS/2017/34734
Editor(s):

(1) Faruk Toklu, Field Crops Department, Agricultural Faculty, Cukurova University, Turkey.
Reviewers:

(1) Elzbieta Harasim, University of Life Sciences in Lublin, Poland.
(2) Ahmed Medhat Mohamed Al-Naggar, Cairo University, Egypt.
Complete Peer review History: http://www.sciencedomain.org/review-history/20319

Received 8 " June 2017
Accepted 13 " July 2017
Published 2 ™ August 2017

Original Research Article

ABSTRACT

A field investigation was carried out during winter (Rabi) season of 2012-2013 and 2013-2014 on
sandy clay loam at Agricultural Research Farm, Institute of Agricultural Sciences, Banaras Hindu
University, Varanasi (25° 18 N and 83° 03’ E) to evaluate the effect of nitrogen levels and zinc
fertilization on economic of wheat production in Varanasi district of Uttar Pradesh.

The experiment was established using four levels of nitrogen (0, 90, 120 and 150 kg ha™) and four
zinc fertilizer scheduling (Control, 5 kg Zn ha® basal + 0.5% spray at ear head initiation stage, 5 kg
Zn ha™ basal + 0.5% spray at flowering stage and 5 kg Zn ha™ basal + 0.5% spray at milking stage)
in randomized block design and replicated thrice.

Results from experimental findings revealed that considerably maximum yields (grain and straw),
gross returns, net returns and benefit cost ratio was obtained with individual application of 150 kg N
ha® and 5 kg Zn ha™ + 0.5% ZnSO, spray at ear head initiation stage during both years of
investigations. However, nitrogen and zinc fertilization interact significantly and maximum gross
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Pradesh.

returns (INR. 100747.61 ha™) and net returns (INR. 68346.86 ha") only during 2012-2013 and
benefit cost ratio (2.11 and 2.67) during both years were recorded with N;50xZn; treatment. Based
on experimentation it may be recommended that separately application of 150 kg N ha™ and 5 kg
Zn ha* + 0.5% ZnSO, spray at ear head initiation stage and combined NsxZn; treatment was most
effective for higher net returns and benefit cost ratio from wheat in Varanasi region of Uttar

Keywords: Nitrogen levels; zinc fertilizer scheduling; yield; economic; Triticum aestivum.

1. INTRODUCTION

Wheat (Triticum aestivum L.) is the second most
important staple cultivated food crop of India
after rice and consumed by nearly 65% of the
population [1] and ranks first in dietary shares in
northern India [2]. During the year 2013-2014, in
India wheat was grown over an area of 31.19
million hectares and production of 95.91 million
tonnes with an average productivity of 3075 kg
ha™. In Uttar Pradesh, wheat was grown over an
area of 9.96 million hectares with production of
30.25 million tonnes with average productivity of
3038 kg ha™* during 2013-2014. The major area
under wheat falls in the Indo-Gangetic Plains
(IGP) which accounts for roughly 20 million
hectares covering the states of Punjab, Haryana,
Uttar Pradesh, Bihar and West Bengal [3].

Nitrogen is a vitally important and one of the
universally deficient plant nutrients in most of the
Indian soils and a component of many organic
compounds viz, proteins, amino acids, nucleic
acid, nucleotides, enzymes, protoplasm,
vitamins, hormones, alkaloids etc. [4] and
enhances the utilization of other nutrients [5].
There is a need to give a fresh look to nutrient
requirement, especially of N for breaking the
barrier in higher productivity of this crop. Nitrogen
not only affects wheat productivity but also has a
synergistic biofortification of food crops with Zn
due to several physiological and molecular
mechanisms which are under the influence of N
nutritional status [6]. The highest grain yield was
observed by application of 160 kg N ha™* which
increased yield by 29% as compared to without
N application. While, application of 200 kg N ha™
reduced grain yield by 6% as compared to 160
kg N ha'l, however this reduction was not
significant [7].

Zinc is important for various enzymatic and
physiological activities and performs many
catalytic functions in plants besides
transformation of carbohydrates, chlorophyll,
nitrogen metabolism, protein synthesis [8].
Recently, micronutrient deficiencies in plants are

becoming increasingly important globally. Zinc
deficiency not only reduces the crop production
but also cause Zn deficiency in our diet [9]. About
a half of the cereal-growing areas in the world
contain low levels of plant available Zn in the soil
and the plants grown in such areas suffer from
Zn deficiency stress and contain low levels of Zn
in the grain [10]. Generally, soil application of 25-
50 kg zinc sulphate heptahydrate ha™ is done to
correct the deficiency, however, the availability of
soil applied Zn is very poor and declines with
time [11]. Foliar Zn application is a simple way
for making quick correction of plant nutritional
status in wheat and finally increased the grain
[12].

Hence, keeping in the view, an experiment has
been proposed to evaluate the effect of nitrogen
levels and zinc fertilization through soil and as
well as foliar fertilization on growth and yield of
wheat.

2. MATERIALS AND METHODS

The field experiment was conducted at
Agricultural Research  Farm, Institute of
Agricultural Sciences, Banaras Hindu University
during 2012-2013 and 2013-2014. The soil of
experimental site was sandy clay loam in texture
and has low organic carbon (0.32% and 0.37%),
available nitrogen (199.25 and 210.34 kg ha),
DTPA extractable zinc (0.43 and 0.47 mg kg™),
medium available phosphorus (16.65 and 17.23
kg ha'l) and available potassium (213.16 and
220.64 kg ha™) with optimum pH (7.20 and 7.40)
during first and second year, respectively. The
factorial experiment was established in
randomized block design with four nitrogen levels
(No, Noo, N120 and N150, reSpeCtiVely, 0, 90, 120
and 150 kg N ha™) and four combinations of zinc
application [Control (Zng), 5 kg Zn ha™ at basal +
0.5% spra%/ at ear head initiation stage (Zn;), 5
kg Zn ha™ at basal + 0.5% spray at flowering
stage (Zn,) and 5 kg Zn ha™ at basal + 0.5%
spray at milking stage (Znz)] and replicated
thrice. Wheat variety HD 2733 was sown by
using a seed rate of 125 kg ha™ in well prepared



soil by maintaining a row spacing of 22.5 cm and
sown at depth of 3-4 cm on 3" December and 7"
December in 2012 and 2013, respectively.
Recommended full dose of phosphorus and
potassium (60 kg P,Os and 60 kg K,O ha™) were
applied in all plots at the time of sowing through
single super phosphate (SSP) and Muriate of
Potash (MOP) during both years of investigation.
The nitrogen and zinc fertilizers were applied as
per treatment through urea and ZnSO,.7H,0
(heptahydrate) during both years. Foliar spray of
0.5% ZnSO, was done at different growth
stages. Irrigation was applied depending upon
requirements and other crop management
practices were followed as per the
recommendation of the area. The net plot
(leaving 2 border rows on each side and 0.5 m
from each side of the length) area was harvested
and sun-dried and then the total biomass yield
was recorded. After threshing, cleaning and
drying the grain yield at 14% moisture and then
converted into kg ha™.

The economics of different treatment was worked
out separately by taking into account the existing
price of various inputs and output, so that the
most remunerative  treatment could be
recommended. The investment on fertilize,
labour and power for performing different
operations such as ploughing, weeding,
irrigation, picking/harvesting (INR ha'l) were
considered as per rate prevalent at Research
Farm, Institute of Agricultural Sciences, Banaras
Hindu University, Varanasi. The cost of
cultivation was taken into account for calculating
economics of treatments and to work out gross
returns, net return and benefit cost ratio using the
formula given below and expressed in rupees per
hectare.

Grossreturn(INRha?) = (Grainyieldx Sellingrate) + 1)
(Straw yieldx Sellingrate)

Net return (INR ha™) = Gross return (INR ha™) -

Cost of cultivation (INR ha™)
(2)

Grossreturn (INR ha'l) ()

B: Cratio =
Cost of cultivation (INR ha'l)

The data recorded were statistically analyzed
using the F-test as per standard procedure
suggested by Gomez and Gomez [13]. The least
significant difference (LSD) value at p=0.05 was
used to determine the significance of difference
between treatment means.
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3. RESULTS AND DISCUSSION
3.1 Grain Yield

Scrutiny of the data further (Fig. 1) indicated that
grain yield of wheat markedly influenced due to
increasing levels of nitrogen and zinc fertilizer
scheduling during both years of experimentation.
The magnitude of increase in grain yield of wheat
with 150 kg N ha™ was 47.72, 21.44 and 9.09%
in 2012-2013 and 51.71, 23.12 and 10.82% in
2013-2014 over control, 90 and 120 kg N ha'l,
respectiveI%/. However, application of 90 and 120
kg N ha™ significantly produced more yield
compared to control during both years and
registered an increase to the extent of 21.64 and
35.40% in 2012-2013 and 23.22 and 36.89% in
2013-2014, respectively. The positive increase in
grain yield may be due to nitrogen being a major
nutrient, affected all physic-chemical processes.
Grain yield is an ultimate end product of many
yield-contributing components, physiological and
morphological processes taking place in plants
during growth and development. Similar results
were reported by Galieni et al. and Hasan et al.
[14,15].

A marked variation on grain yield of wheat owing
to application of different zinc fertilization
treatments during both the year of study was
recorded (Fig. 1). In 2012-2013, application of 5
kg Zn ha® + 0.5% ZnSO, spray at ear head
initiation stage was on par to 5 kg Zn ha™* + 0.5%
ZnS0O, spray at flowering stage and significantly
produced more 9rain yield by10.26 and 30.26%
over 5 kg Zn ha™ + 0.5% ZnSO, spray at milking
stage and control, respectively. However,
application of 5 kg Zn ha® + 0.5% ZnSO, spray
at flowering stage and 5 kg Zn ha® + 0.5%
ZnS0O, spray at milking stage was at par to each
other significantly improved the grain yield by
21.82 and 18.14% over control, respectively. In
2013-2014, the magnitude of increase in grain
yield due to 5 kg Zn ha™ + 0.5% ZnSO, spray at
ear head initiation stage was 10.0, 13.62 and
48.28% over 5 kg Zn ha + 0.5% ZnS0O, spray at
flowering stage, 5 kg Zn ha™ + 0.5% ZnSO,
spray at milking stage and control, respectively.
Though, the percent increase in grain yield owing
to 5 kg Zn ha™ + 0.5% ZnSO, spray at flowering
stage and 5 kg Zn ha™ + 0.5% ZnSO, spray at
milking stage was 34.79 and 30.51% over
control, respectively. Yield is a function of
complex inter-relationships of its components,
which are determined from the growth rhythms in
vegetative phase and its subsequent reflection in
reproduction phase of the plant. The increase in



yield owing to application of zinc may be
ascribed to improved growth and yield attributes
and yield is directly related to these attributes.
Gomez-Coronado et al. and Ram et al. [16,17]
also reported such favourable effect of zinc on
grain yield.

3.2 Straw Yield

The evaluation of data (Fig. 2) showed that straw
yield was significantly influenced by different
nitrogen levels and zinc fertilizer scheduling
during both years of investigations.

During 2012-2013, S|gn|f|cantly maximum  straw
yield of 7010 60 kg ha™ was recorded with 150
kg N ha® which was 35. 12 and 9.47% higher
than control and 90 kg N ha™ but at par with 120
kg N ha™. However, application of 90 kg N ha™

gave higher yield than control. Similar trend was
recorded during second year (2013-2014) of
investigation. The magnitude of increase owing
to 150 kg N ha™ in straw yield was 46. 32 and
14.34% over control and 90 kg N ha™. In
comparison to 2012-2013, higher straw yield was
recorded in second vyear (2013-2014) of
experimentation. This might be better due to
increase available nitrogen content in soil and it's
efficient utilization by plants, which led to
increase  dry matter accumulation and
photosynthetic rates that finally increased the
straw yield of wheat. Similar results were
reported by Suryawansi et al. and Meena et al.
[18,19].

Different zinc fertilization treatments caused
significant variation on straw yield of wheat
during both years of investigations (Fig. 2).
MaX|mum straw yield was recorded with 5 kg Zn
ha™ as basal + 0.5% ZnSO, spray at ear head
initiation stage which was at par with 5 kg Zn ha™
as basal + 0.5% ZnSQO, spray at flowering stage
and 5 kg Zn ha™ as basal + 0.5% ZnSO, spray at
milking stage and significant over control. Similar
trend was recorded during second year of
investigation. In comparison to first year,
maximum straw yield was recorded in second
year of experimentation. The favourable
influence of soil and foliar applied zinc on straw
yield is attributed to its catalytic or stimulatory
effect on most of the physiological and metabolic
processes of plants [20]. Participation of Zn in
biosynthesis of indole acetic acid (IAA) and its
role in initiation of primordial reproductive
parts and partitioning of photosynthates
towards sink are responsible for increased
yields. These results are in agreement
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with finding of Gomez-Coronado et al. and

Khattak et al. [16,21].
3.3 Economics

The economic analysis of data on gross returns,
net return and benefit cost ratio furnished in
Table 1 showed that gross returns, net returns
and benefit cost ratio was increased with each
increment in nitrogen levels during both years of
investigation. Maximum gross return, net return
and benefit cost ratio was obtained with 150 kg N
ha™ which was significant over rest of the levels
during both years of mvestlgatlons However,
lower levels of 90 and 120 kg N ha™ significantly
differed to each other enhanced the gross return,
net return and benefit cost ratio over control
during both years. This might be due better
market price and more wheat production which
led to proportionally higher gross return than cost
of cultivation. These outcomes are in close
conformity with Suryawansi et al. and Gangaiah
and Ahlawat [18,22].

Further data revealed that zinc fertilizer
scheduling improved the gross returns, net return
and benefit cost ratio from crop during both
years. Among different variants of zinc
fertilization treatments, considerably maximum
gross return, net return and beneflt cost ratio
were recorded when 5 kg Zn ha™ + 0.5% ZnS0O,
spray at ear head initiation stage applied WhICh
was significant over control and 5 kg Zn ha™ +
0.5% ZnSO, spray at milking stage during both
years of investigation but at par with 5 kg Zn ha™

+ 05% 2zZnSO, spray at flowering stage.
However, application of 5 kg Zn ha' + 0.5%
ZnS0O, spray at milking stage significantly
increased the gross return, net return and benefit
cost ration over control. This might be due to less
cost of cultivation, better market price and more
wheat vyields production which led to
proportionally higher gross return than cost of
cultivation. These outcomes are in close
conformity with Khattak et al., Chauhan et al. and
Singh et al. [21,23,24].

Nitrogen levels and zinc fertilizer scheduling
interact significantly in respect to gross return,
net return and benefit cost ratio from wheat
(Tables 2 & 3). In 2012-2013, S|gn|f|cantly
maximum gross returns (INR 100747 61 ha)
and net return (INR 67973.21 ha™*) was obtained
with NisoxZn; which was higher than rest of
treatment combinations and lowest gross returns
(INR 4327164 ha’) and net return (INR
14174.64 ha') was obtained with NoxZn,. The



data further revealed that benefit cost ratio was
significantly affected by combined application of
nitrogen levels and zinc fertilizer scheduling
during both years of investigation. Significantly
maximum benefit cost ratio 2.07 and 2.63 was
associated with NisoxZn; treatment during 2012-
2013 and 2013-2014, respectively, which was
significant over rest of the treatments and lowest
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benefit cost ratio (0.49 and 0.48) was noted with
NoxZno. The increases in gross return, net return
and benefit cost ratio due to combined nitrogen
and zinc fertilizer scheduling may be attributed to
improvement in yield of wheat. Ahmadi and
David [25] found that the treatment combination
of NiyoxZnz provides highest net profit of INR
63395 ha™ with benefit cost ratio of 1:2.77.

Table 1. Effect of nitrogen levels and zinc fertilizer scheduling on economical behaviors of

wheat crop
Treatment Cost of cultivation Gross return Net return Benefit cost
(INR. ha™) (INR. ha™) (INR. ha™) ratio

2012- 2013- 2012- 2013- 2012- 2013- 2012- 2013-

2013 2014 2013 2014 2013 2014 2013 2014
Nitrogen levels (kg ha™)
No 30201.30 29459.30 61965.78 67614.58 31764.48 38155.28 1.04 1.29
Ngo 31596.30 30854.30 75746.73 84393.79 44150.43 53539.49 1.40 1.73
N120 32001.30 31259.30 83406.46 93500.20 51405.16 62240.90 1.61 1.99
N150 32406.30 31664.30 88921.49 101355.05 56515.19 69690.75 1.74 2.20
SEm () - - 1541.89 2090.44  1148.35 204499 0.04 0.07
CD(P=0.05) - - 4453.31 6037.62 3316.68 5906.36 0.12 0.20
Zinc fertilizer scheduling
Zng 30447.00 29705.00 67789.62 71588.97 37342.62 41883.97 1.21 1.39
Zn, 31919.40 31177.40 84310.11 97191.17 52390.71 66013.77 1.63 2.11
Zn, 31919.40 31177.40 79924.17 90396.73 48004.77 59219.33 1.50 1.89
Zng 31919.40 31177.40 78016.56 87686.75 46097.16 56509.35 1.44 1.81
SEm () - - 1541.89 2090.44  1148.35 204499 0.04 0.07
CD(P=0.05) - - 4453.31 6037.62 3316.68 5906.36 0.12 0.20
N x Zn - - S* NS** S* NS** S* NS**

*Significant

** Non-significant

Table 2. Interactive effect of nitrogen levels and zinc fertilizer scheduling on gross and net
returns (INR. ha) of wheat crop during 2012-2013

Treatment Gross return (INR. ha™) Net return (INR. ha)

Zng Znq Zn, Zn3 Zng Znq Zn, Zn3
No 43271.64 69845.85 67572.74 67172.89 14174.64 39276.45 37003.34 36603.49
Ngo 68689.52 81269.70 78730.64 74297.07 38197.52 49305.30 46766.24 42332.67
N120 78344.04 85377.27 86003.38 83901.14 47447.04 53007.87 53633.98 51531.74
N1s0 80853.29 100747.61 87389.91 86695.16 49551.29 67973.21 54615.51 53920.76

SEm (+) 3083.79

CD (p=0.05) 8906.62 SEm (1) 2296.71 CD (p=0.05) 6633.37

Table 3. Interactive effect of nitrogen levels and zinc fertilizer scheduling on benefit cost ratio
of wheat crop

Treatment 2012-2013 2013-2014
Zng Zn, Zn, Znj Zng Zn, Zn, Znj
No 0.49 1.28 1.21 1.20 0.48 1.62 1.55 1.48
Noo 1.25 1.54 1.46 132 1.29 2.03 1.80 1.80
N120 1.54 1.64 1.66 159 1.80 2.15 2.11 1.90
N1s0 1.58 2.07 1.67 1.65 2.00 2.63 212 2.05
SEm () 0.08 CD (p=0.05) 024 SEmz+ 0.14 CD (p=0.05) 0.39
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4. CONCLUSION

Based on two consecutive year experimentation,
it may be concluded that independent application
of 150 kg N ha™ and 5 kg Zn ha™ + 0.5% ZnSO,
spray at ear head initiation stage was more
effective for higher yields, gross return, net return
and benefit cost ratio from wheat crop. However,
combined application of 150 kg N ha™ + 5 kg Zn
ha® + 0.5% ZnSO, spray at ear head initiation
stage also was more remunerative for higher
economics.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Mishra B, Shorean J, Chatrath R, Sharma
AK, Gupta RK, Sharma RK, Singh R,
Rane J, Kumar A. Cost effective and
sustainable wheat production technology.
Directorate of wheat research, Karnal.
Tech Bull. 2005;8:1-2.



10.

11.

12.

Joshi AK, Mishra B, Chatrath R, Ortiz
Ferrara G, Singh RP. Wheat improvement
in India: Present status, emerging
challenges and future prospects. Euphy.
2007;157:431-446.

GOI. Pocket book of Agricultural statistics
2014. Directorate of economics and
statistics, Department of agriculture and
co-operation, Ministry of Agriculture.
Government of India, Oxford University
Press, New Delhi, India; 2015.
Available:http://eands.dacnet.nic.in/PDF/P
ocket-Book2014.pdf

Bauer S, Lioyd D, Horgan BP, Soldat DJ.
Agronomic and physiological responses of
cool season turfgrass to fall-applied
nitrogen. Crop Sci. 2012;52:1-10.

Fageria NK. Nitrogen management in crop
production. CRC Press, Boca Raton,
London, New York. 2014;1-408.

Cakmak I, Kalayci M, Kaya Y, Torun AA,
Aydin N, Wang Y, Arisoy Z, Erdem H,
Yazici A, Gokmen O, Ozturk L, Horst WJ.
Biofortification and localization of zinc in
wheat grain. J Agri Food Chem.
2010;58:9092-9102.

Tabatabai MA, Bremner JM. A simple
turbidimetric method of determining total
sulfur in plant materials. Agro J. 1970;
62(6):805-806.

Alloway BJ. Zinc in soils and crop nutrition.
2" eds. International zinc association and
international fertilizer association,
Brussels, Belgium and Paris, France.
2008;223-225.

Bagei SA, Ekiz H, Yalmaz A, Cakmak I.
Effects of zinc deficiency and drought on
grain yield of field grown wheat cultivars in
Central Anatolia. J Agron Crop. 2007;
193:198-206.

Cakmak I, Kalayci M, Ekiz H, Braun HJ,
Kilinc Y, Yilmaz A. Zn deficiency as a
practical problem in plant and human
nutrition in Turkey: A NATO-Science for
stability project. Field Crop Res. 1999;
60:175-188.

Srivastava PC, Singh AP, Kumar S,
Ramachandran V, Shrivastava M, D’souza
SF. Desorption and transformation of zinc
in a mollisol and its uptake by plants in a
rice-wheat rotation fertilized with either
zinc-enriched bio-sludge from molasses or
with inorganic zinc. Bio Fert Soils. 2008;
44:1035-1041.

Erenoglu B, Nikolic M, Romhold V,
Cakmak I. Uptake and transport of foliar
applied zinc in bread and durum wheat

Meena et al.; IJPSS, 17(6): 1-8, 2017; Article no.lJPSS.34734

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

cultivars differing in zinc efficiency. Plant &
Soil. 2002;241:251-257.

Gomez KA, Gomez AA. Statistical
procedures for agricultural research: John
Wiley & Sons, Inc; 1984.

Galieni Angelica, Stagnari F, Visioli G,
Marmiroli N, Speca S, Angelozzi G,
D’Egidio S, Pisante Michele. Nitrogen
fertilization of durum wheat: A case study
in mediterranean area during transition to
conservation agriculture. ltalian J Agro.
2016;11:12-23.

Hasan MDN, Khaliq QA, Mia MDAB, Bari
MDN, Islam MDR. Chlorophyll meter-
based dynamic nitrogen management in
wheat (Triticum aestivum L.) under
subtropical environment. Cur Agri Res J.
2016;4(1):55-61.

Gomez-Coronado F, Poblaciones MJ,
Almeida AS, Cakmak I. Zinc concentration
of bread wheat grown under
mediterranean conditions as affected by
genotype and soil/foliar Zn application.
Plant & Soil. 2016;401(1-2):331-346.

Ram Hari, Sohu VS, Cakmak I, Singh
Kuldeep, Buttar GS, Sodhi GPS, Gill HS,
Bhagat Indoo, Singh P, Dhaliwal SS, Mavi
GS. Agronomic fortification of rice and
wheat grains with zinc for nutritional
security. Cur Sci. 2015;109(6):1171-1176.
Suryawansi PK, Patel JB, Kumbhar NM.
Assessment of SWI techniques with
varying nitrogen levels for improving vyield
and quality of wheat (Triticum aestivum
L.). Crop Res. 2014;48(1-3):6-9.

Meena SR, Khawale VS, Bhoyar BA.
Effect of nitrogen levels and chlormequat
on growth and vyield of wheat. J Soils
Crops. 2015;25(1):238-241.

Dhaliwal SS, Sadana US, Manchanda JS,
Dhadli HS. Biofortification of wheat grains
with zinc and iron in typic ustochrept soils
of Punjab. Ind J Fert. 2009;5(11):13-16.
Khattak SG, Dominy Peter J, Ahmad
Wigar. Effect of Zn as soil addition and
foliar application on vyield and protein
content of wheat in alkaline soil. J Natl Sci
Found Sri Lanka. 2015;43(4):303-312.

Gangaiah B, Ahlawat IPS. Nitrogen
fertilization of Bt cotton (Gossypium
hirsutum) wheat (Tritcum aestivum)

cropping system. Ind J Agro. 2014;59(2):
235-241.

Chauhan TM, Ali Javed, Singh H, Singh
Narendra, Singh SP. Effect of zinc and
magnesium nutrition on yield, quality
and removal of nutrients in wheat



24.

(Triticum aestivum).
59(2): 276-280.

Singh Vinay, Ali J, Seema Kumar A,
Chauhan TM. Productivity, nutrient uptake
and economics of wheat (Triticum
aestivum) under potassium and zinc

Ind J Agro. 2014;

Meena et al.; IJPSS, 17(6): 1-8, 2017; Article no.lJPSS.34734

25.

nutrition.
430.
Ahmadi SA, David AA. Effect of nitrogen
and zinc on vyield of wheat (Triticum
aestivum L.). Inter J Multidiscipl Res Deve.
2016;3(5):291-293.

Ind J Agro. 2015a;60(3):426-

© 2017 Meena 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:
http://sciencedomain.org/review-history/20319




