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Abstract

To increase the nutritional value of food crops and their endurance to water shortage circumstances,
agronomic foliar fertigation of micronutrients with zinc (Zn) and (Fe) may be used. Wheat (Triticum
aestivum L.) is an important cereal crop that provides sample nutritious calories for humans and animals.
Foliar application of fertilizers can guarantee nutrient availability to wheat, leading to higher yield and seed
quality. However, limited research has been undertaken to understand the response of foliar application of
Zn and Fe on wheat in Kanpur. The experiment was laid out in Factorial Randomized block design
replicated thrice with eighteen treatments which combination with zinc and iron forms of fertilizers. A field
trial was conducted to investigate the effect of Zn (0, 1.0, and 2.0%), Iron (0, 0.5, 1.0%) and combined zinc
and Iron foliar fertilizer application on two improved Wheat (Triticum aestivum L.) varieties locally
referred to as K-1317 and K-1616 agro-ecological zones of Kanpur during the 2022-23. Foliar fertilization
will be applied at the tillering, booting and earing stages while control plots were sprayed with tap water.
There was significant effect of micronutrient application of Plant Height, Chlorophyll Intensity, and
number of grains per spike, 1000-grain weight, straw yield and biological yield. The results were showed
that combined foliar application of ZnSO4 and FeSO4 with the combine doses Zn1.0% x Fe0.5% expressed
the highest growth and yield attributing characters. In conclusion, foliar application of micronutrient may
be helpful to improve the yield and reduces micronutrient deficiency (Hidden Hunger).
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Introduction

One of the earliest cereals known to have been domesticated is wheat (Triticum aestivum L.). In
terms of production and area, wheat is India's second-most significant food crop, right behind
rice M. According to > 2 wheat is a crop that is relatively susceptible to iron and zinc
deficiencies. The global production volume of wheat amounted to over 781 million metric
tonnes, in an area of 222.7 million hectare Y. The nation’s demand for wheat is rising daily.
Increased acreage devoted to wheat or higher yields per area will be required to meet the high
demand for wheat in the upcoming years. India is the second largest wheat producer in the
world. It contributes about 12% of wheat production in world.

Wheat output in India reached 112.74 mt and ranked next to the China in global wheat
production during 2022-23, with an average productivity of 35.07g/ha from an area of 30.47
million ha, accounting for 36% of the nation's total production of food grains [2. With an area of
9.42 million ha, Uttar Pradesh produced 33.95 mt of wheat overall, with an average productivity
of 36.04 g/ha. According to a review of state-by-state output, Uttar Pradesh is in first place with
33.95 mt, followed by Madhya Pradesh (22.42 mt), Punjab (14.82 mt), Haryana (10.45 mt),
Rajasthan (9.48 mt) and Bihar (6.22 mt). About 92 per cent of the overall production was
produced by these top six states together [¥l. According to [ harvest index and biomass
productivity are the two key factors that influence wheat productivity. The amount of Zn, Cu,
and Fe (Micronutrients) absorbed by the roots during grain development and the amount
transferred to the grain from vegetative tissue via the phloem will determine how much of each
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micronutrient is present in the grain.

In order to maintain crop productivity, proper nutrient
management is essential. Micronutrients are essential for plant
growth and development, and they account for a sizable portion
due to their importance in increasing crop yields . To maintain
an adequate level of available zinc and iron in soil solution as
well as in plants and adequate zinc and iron transport to plants,
agronomic biofortification appears to be essential. The Iron and
Zinc deficiencies affect more thanthree billion people globally
and the frequency is rising at an alarming rate %> 24].

The main cause of human micronutrient deficiencies is poor
nutritional quality of agricultural goods, especially in developing
nations where products from cereal crops, including wheat and
rice, represent staple diets 22, In additionto the low
concentration and low bioavailability of micronutrients in cereal
grain, milling further lowers the concentrations of Fe, Zn, and
other minerals 12 71, Recently, researchers have focused on "bio-
fortification™ as a fresh approach to addressing micronutrient
deficiencies. In bio- fortification, the basic grain is improved by
the use of fertilizer at appropriate crop growth stages while the
crop is growing. The biofortification of the grains through
agronomic methods is more cost-effective, sustainable, and
simple to apply than genetic bio-fortification ?2 1% 71, The foliar
application of micronutrient is an important method of fertilizer
application because it facilitates easy and quick nutrient
utilization 1. Depending on the application technique, Zn and
Fe fertilizers can increase grain Zn and Fe concentration by up
to three or four times. The most effective method for doing this
was foliar application method, which increased the
concentration of Zn and Fe in grain and yield attributing
parameters of wheat by roughly three and a half times 1.

Materials and Methods

The experiment was carried to determine the efficacy of foliar
application of zinc and iron on wheat yield and productivity
during Rabi (winter) season 2022-23 at the Students’
Instructional Farm, Division of Agronomy, Rama University,
Kanpur, U.P. The experiment comprised of two wheat varieties
viz, V1-K-1317 and V2-K-1616 in Factor-A and two
micronutrients each three levels of Zn and Fe as Factor-B Zn (0,
1.0 and 2.0%) and Fe (0, 0.5, and 1.0%). The crop was sown in
second week of November 2022-23. Full doses of P and K,
along with one-third of N, were applied as a basal dose at the
time of sowing using inorganic sources of nutrients, such as
DAP, MOP and Urea respectively. The remaining two-thirds of
N were applied in two equal splits depending on the treatments
at the CRI and pre-booting stages, with chelated ZnSO4 applied
as per the treatments. The grain and straw yield was calculated
using the net plot area and converted to kg /ha. Individual data
from the various characters studied in the experiment were
statistically analyzed. The standard error of mean, critical
difference (C.D.) at 5% level of probability and coefficient of
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variance were calculated using standard procedures.

Results and Discussion

The data regarding the raw seed yield Kg plot™ presented in a
table (i) clearly showed that the variety significant each other,
highest raw seed yield Kg plot? (19.018) was found in K- 1317
variety of wheat which was significantly superior than wheat
variety K-1616 recorded lowest raw seed yield Kg plot !
(18.509) during research year. The data regarding the graded
seed yield g ha presented in a table (ii) clearly showed that the
variety significant each other, highest graded seed yield q ha?
(41.130) was found in K-1317 variety of wheat which was
significantly superior than wheat variety K-1616 recorded
graded seed yield g ha (40.046) during research year.

The effect of zinc and iron significant effect on raw seed yield
Kg plot!. However, numerically it was found maximum raw
seed yield Kg plot? (22.656) in the combination of Znjge x
Feos% and minimum raw seed yield Kg plot* was found in Zngs
x Feoy (16.756) in wheat variety K-1317 from the graph (i). In
wheat variety K-1616, combination of Znj oy X Feosw (22.036)
was found maximum and the minimum raw seed yield Kg plot?
found in Zngy

x Fegy (16.788) from the graph (i). The effect of zinc and iron
significant effect on graded seed yield g ha?. However,
numerically it was found maximum graded seed yield q ha*
(49.000) in the combination of Znigy % Fegsy and minimum
graded seedyield q ha' was found in Zngy % Fege (36.250) in
wheat variety K-1317 from the graph (ii). In wheat variety K-
1616, combination of Znigs X Feosw (47.667) was found
maximum and the minimum graded seed yield g ha found in
Znoy, X Fegy (36.333) from the graph (ii).

Table 1: Effect of foliar spray Zinc and Iron on Raw seed yield Kg
plot? in wheat varieties (K-1317 and K-1616

Treatment | Raw seed yield Kgplot*
Variety
K-1317 19.018
K-1616 18.509
SE (m) 0.155
CD(p=0.05) 0.446
Zinc Doses
(Zn0%) 17.227
(Zn1.0%) 20.764
(Zn2.0%) 18.299
SE (d) 0.19
CD(p=0.05) 0.546
Iron doses
(Fe0%) 18.612
(Fe0.5%) 19.019
(Fel.0%) 18.659
SE (d) 0.19
CD(p=0.05) NS
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Fig 1: Effect of foliar spray Zinc and Iron on Raw seed yield Kg plot™ in wheat varieties (K-1317 and K-1616

Table 2: Effect of Zinc and Iron on Graded seed yield g ha™* in wheat varieties (K-1317 and K-1616)

Treatment | Graded seed yield g ha!
Variety
K-1317 41.13
K-1616 40.046
SE (m) 0.337
CD(p=0.05) 0.97
Zinc Doses
(Zn0%) 37.264
(Zn1.0%) 44,917
(Zn2.0%) 39.583
SE (d) 0.413
CD(p=0.05) 1.188
Iron doses
(Fe0%) 40.264
(Fe0.5%) 41.139
(Fel.0%) 40.361
SE (d) 0.413
CD(p=0.05) S
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Fig 2: Effect of Zinc and Iron on Graded seed yield g ha'* in wheat varieties (K-1317 and K-1616)

Conclusion

In view of the aim of the study i.e. to increase the concentration
of Zn and Fe in grain to improve grain quality for fighting
hidden hunger and nutrient malnutrition, especially in poor and
developing countries where diets are dominated with wheat as
staple food crops and realization of maximum seed yield the
combination of foliar spray Zn and Fe (1% and 0.5, 1%) at

tillering booting and earing growth stages off wheat may be
recommended for bio- fortification indrought region.

References

1. Anonymous. Third Advance Estimates of Production of
Food grains for 2021-22 as on 15-05-2022. Director of
Economics and Statistics, DAC and FW, Ministry of

~ 457 ~


https://www.agronomyjournals.com/

International Journal of Research in Agronomy

10.

11.

12.

13.

14.

15.

16.

17.

18.

Agriculture and Farmer Welfare, Govt. of India; c2022.
Anonymous. AICRP on NSP Report; ¢2022b.
https://aicrp.icar.gov.in/nsp/enhancement

Bana RC, Gupta AK, Bana RS, Shivay YS, Bamboriya SD,
Thakur NP, et al. Zinc-Coated Urea for Enhanced Zinc
Biofortification, Nitrogen Use Efficiency and Yield of
Basmati Rice under Typic Fluvents. Sustainability.
2021;14(1):104.

Brown JC, Clark RB. Copper as essential to wheat
production. Plant and Soil. 1977;48:509-523.

Cakmak |I. Enrichment of cereal grains with zinc:
Agronomic or genetic biofortification. Plant and Soil.
2007;302(1-2):1-17.

Das A, Sarkar M, Islam N. Evaluation of different levels of
nitrogen, zinc and their combined effect on yield and yield
contributing traits of wheat. Progressive Agriculture.
2019;30(3):288-297.

Firdous S, Agarwal BK, Chhabra V. Zinc-fertilization
effects on wheat yield and yield components. Journal of
Pharmacognosy and Phytochemistry. 2018;7(2):3497-3499.
Frossard E, Bucher M, Machler F, Mozafar A, Hurrell R.
Potential for increasing the content and bioavailability of
Fe, Zn and Ca in plants for human nutrition. Journal of the
Science of Food and Agriculture. 2000;80:861-879.

Marlian H. Effect of foliar application of Zn and Fe on
wheat yield and quality. African Journal of Biotechnology.
2009;8(24):6795-6798.

Hussan MU, Saleem FM, Hafeez BM, Khan S, Hussain S,
Ahmad N, et al. Impact of soil applied humic acid, zinc and
boron supplementation on the growth, yield and zinc
translocation in winter wheat; c2019. ORCID 0000-0002-
4524-9630.

Rushang K, Sakarvadiya HL, Kunjadia B. Effect of zinc and
iron application on leaf chlorophyll, carotenoid, grain yield
and quality of wheat in calcareous soil of Saurashtra region;
c2018.

Keram KS, Sharma BL, Sawarkar SD. Impact of Zn
application on yield, quality, nutrients uptake and soil
fertility in a medium deep black soil (vertisol). International
Journal of Science, Environment and Technology.
2012;1(5):563-571.

Khan MB, Faroog M, Shanawaz HM, Shabir G. Foliar
application of micronutrients improves the wheat yield and
net economic return. International Journal of Agriculture
and Biology. 2010;12:953-956.

Nadeem, Faisal, Muhammad F. Application of
micronutrients in Rice-Wheat cropping system of South
Asia. Rice Science. 2019;26(6):356-371.

Narimani H, Rahimi MM, Ahmadikhah A, Vaezi B. Study
on the effects of foliar spray of micronutrient on yield and
yield components of durum wheat. Achieve Applied
Science Research. 2010;2(6):168-176.

Singh RB, Timsina N, Lind CO, Cagno S, Janssens K. Zinc
and Iron concentration as affected by nitrogen fertilization
and their localization in wheat grain. Frontiers in Plant
Science; c2012. DOI: 10.3389/fpls.2018.00307.

Sultana S, Naser HM, Shil NC, Akhter S, Begum RA.
Effect of foliar application of zinc on yield of wheat grown
by avoiding irrigation at different growth stages.
Bangladesh ~ Journal ~ of  Agricultural  Research.
2016;41(2):323-334.

USDA. Agricultural Marketing Service, Commaodity
Procurement Program Notice of New Reporting
Requirements to GS1 Global Data Synchronization

19.

20.

21.

~ 458 ~

https://www.agronomyjournals.com

Network; c2022.

Welch RM, Graham RD. A new paradigm for world
agriculture: meeting human needs productive, sustainable,
nutritious. Field Crops Research. 1999;60(1-2):1-10.

Welch RM, Graham RD. Breeding for micronutrients in
staple food crops from a human nutrition perspective.
Journal of Experimental Botany. 2004;55(396):353-364.
Zeidan MS, Mohamed MF, Hamouda HA. Effect of Foliar
Fertilization of Fe, Mn and Zn on Wheat Yield and Quality
in Low Sandy Soils Fertility. World Journal of Agricultural
Sciences. 2010;6(6):696-699.


https://www.agronomyjournals.com/

