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Introduction

Wheat (Triticum aestivum L.), does belong to the family 
Poaceae, and it is one of the most prominent cereal crops in the 
world [1,2]. Amongst the field cereal crops, wheat is considered 
as the most important cereal crop since it is broadly cultivated 
and consumed as food in the world. It is also recognized as the 
staple food for close to 35 percent of the world population and 
mandate for wheat is presumed to cultivate faster than the 
other main cereal crops [3]. It is being cultured in a wide limit of 
environmental conditions around the and it has many essential 
nutrition components and offers around 20% of protein in the 
human nutrition [4]. Most of the achievement was instigated by 
the amalgamation of high rates of speculation in crop research, 
organization, market progress, and proper policy provision that 
grabbed place in the first Green Revolution, however, still there is 
necessity to advance the crop production to achieve the demand of 
the quickly increasing population [4]. Wheat is being cultured at a  

 
huge scale and there is extreme demand in the world, therefore in 
response to food security in 21st century, structural alterations are 
desired to advance the crop production to achieve the mandate of 
deprived people [5]. Instead of being counted a main food, wheat 
is also a significant informant of nutrients for nearby 40% of the 
world [6]. Though, malnutrition is still a thoughtful problem now a 
days, henceforward, the growth of the promising wheat genotypes 
over crop bio-fortification which supports the predictable and 
developed breeding method is obligatory for nutritional security 
in the 21st century [7]. Almost 90%-95% of the wheat cultivated 
in the world is bread wheat containing 2n = 6x = 42 made of 
three sub genomes like A, B, and D diploid genomes which is a 
rich pool of genes deciding yield and its supporting traits [8]. But 
wheat crop is warned by spot blotch disease triggered by Bipolaris 
sorokiniana syn. Helminthosporium sativum syn. Cochliobolus 
sativus is researched one of the most overwhelming diseases in 
Eastern India and Southeast Asia [9,10]. 
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Worldwide it is seen as the most important disease, principally 
in warm and humid zones of South Asia and South America [11]. 
As per encounters, labors have been made and many resistance 
genotypes have been discovered but accessibility of immune 
plants is missing [11,12]. This disease was stated in the initiating 
of 19th century but increased further importance after the Green 
Revolution [13]. Complex cultivars of barley and wheat are under 
unadorned outbreak from pathogens principally at the time of 
late milking, stage, dough or during flowering which seriously 
interrupts the grain filling and finally results to lessening the profit 
of barley [14] and wheat crops [15]. The application of fungicide 
can totally decrease the spot blotch disease harshness [16], but 
frequent application of these fungicides not only rise the price 
of farming but also poisons the atmosphere and is related with 
appearance of fungicidal resistance in the objective pathogen [17]. 

Therefore, advancement of resistance cultivars by joining 
the predictable and developed molecular breeding method is 
an actual and economical-effective approach for contesting the 
spot blotch disease. The accessibility of genetic evidence on 
spot blotch resistance genetics is inadequate as uncovered by 
obtainable literature and restricted genotypes have had their 
confrontation level recognized. Also, this disease, wheat crop also 
undergoes from lacking the essential nutrients for the human 
body. While the body does not acquire sufficient nutrients, it 
starts many difficulties including digestion, dizziness, fatigue, 
weight loss, and malnutrition which can reason mental or 
physical incapacity. Previous studies specified that micronutrients 
are vital for physiological roles, and their absence reasons 
severe health illnesses, and it (Zn) is active in reproduction and 
neurotransmission, especially the immune system [18].

Another study informed that lack of micronutrients triggers 
deficiencies to physical growth, learning and reproductive health, 
reduce in immune resistance, and arise in the rate of infection 
[19]. Even if the country has reached entire food grain production 
around at 296.65 million tons during 2019-20, this production 
is upper by 26.87 million tones than the usual production of the 
previous 5 years. Also, wheat production is likely at 107.59 million 
tons during 2019-20 (Anonymous). This profuse grain production 
is mostly recognized to the manufacture of high yielding genotypes. 
But, in the production of high resilient varieties, sufficient care has 
not been given to important nutrients; as a result, such improved 
genotypes are high yielding but have minimal concentrations of 
vital nutrients so the standard urged level. Thus, discovering the 
genetic data and detecting latent genotypes which discuss a good 
cause for resistance, are rich in vital nutrients, and can connect the 
cytokinin related genes would be a great method for developing 
crop production and other necessary traits using predictable and 
molecular breeding methods including multidisciplinary methods. 
Considering producing the high resilient wheat genotypes along 
with those rich in beleaguered nutrients and necessary for other 
agronomically characters, attaching the cytokinin Phytohormones 
are one of the developing methods for the scientists under the 

varying climate.

The altering climate consequences in an enhance of the 
greenhouse gases which cause the drop of crop production and 
as result, nutritional lacking in humans [20,21] affirmed that 
enhancing drought is because of changing the climatic and it 
decreases the accessibility of vital micronutrients, specifically 
Fe and Zn. Due to supply the mandate of the fast growing 
population, growing the harvest of crop plants is the main goal of 
plant breeders in the 21st century for producing sufficient food, 
growing the vital nutrients level in the eatable parts of crop plants, 
over either bio-fortification means growing crops that have higher 
amount of nutrition in their eatable parts or improving the larger 
genotypes along with amusing in nutrients over current breeding 
methods is the present necessity. Meanwhile malnutrition is a 
thought-provoking matter at a global level, efforts have been made 
under the leadership of the Consultative Group on International 
Agricultural Research (CGIAR) and accordingly huge bio-fortified 
genotypes of different crop plants have been developed across the 
globe. In addition, bio-fortified wheat genotypes with those better 
for other necessary traits have been advanced and unrestricted 
[22]. Production of wheat or battered cereal crop plants 
including other necessary traits can also be improved by two key 
approaches, the first one is improving the high resilient genotypes 
as well as those improved for resistance and rich in vital nutrients 
by combining all associated gene(s)/QTLs into a single cultivar, 
and the second one is saving the production loss of genotypes 
happened by biotic or abiotic factors.

Overviewing the role of Cytokinin for improving 
nutrients along with other required traits

For reviving the challenge, the developed wheat genotypes 
consisted pleasing yield and establish improvement in the other 
attributes but in some way be deficient in having the necessary 
nutrients for body. For this reason, in very currently, 28 bio-
fortified wheat genotypes (Figure 1) have been established 
by some agricultural institutions by which country those have 
sufficient vital nutrients and development in other necessary traits 
[22]. Also, many other findings have been carried out concerning 
the transportation of micronutrients and the way to increase their 
substance in cereal crops for example [4,23,24,25 ,26 ,27]. 

Therefore, for developing wheat genotypes for having 
enough nutrients and for developing other desirable traits 
containing resistance for biotic and abiotic stresses. Also, these 
genotypes can be selected as the contributor parents in the 
breeding programs. Moreover, many other studies identify that 
some of their genotypes consist of exceptional genetic make-up 
and for having this exceptional genetic make-up if a chemical 
foliar sprayer fertilizer is offered, afterwards, they can produce 
sufficient nutrients into the cereal crops. Therefore, genotypes 
can be explored by this advanced breeding to realize genetics of 
these desirable traits with a goal to establish great genotypes. 
Likewise, involvement of phenotypic traits including having the 
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resistance to spot blotch in wheat such as leaf tip necrosis [28], 
and stay green trait [29] have been suggested for breeding to 
develop these desirable genotypes because these morphological 
traits are greatly related for having resistance against spot blotch 
disease. Stay-green is a significant trait of wheat that is unable to 
increase the production of wheat crops for the reason of having 
efficiency in photosynthesis. However, it is also capable to support 
for resistance to spot blotch and other abiotic/biotic stresses. 

Also, this distinctive trait can be applied as a phenotypical marker 
for choosing the spot blotch disease resistant wheat plant and 
develop the breeding of favorable genotypes by hybridization. 
Cytokinins are recognized as the most effective controller for the 
senescence and stay-green trait of plants. Earlier study informed 
expression of cytokinins can improve seed production, seed size 
and grain number of the cereal crops including wheat [30]. Also, 
it has an important role against biotic and abiotic stressors [31].

Figure 1: Schematic diagram of 28 Bo-fortified wheat varities developed by research institutes in India.

The investigations of cytokinin amount in the presence of 
different conditions discloses that cytokinin metabolism is highly 
controlledin the response to environmental stresses [32]. For 
having its recognized influences on encouraging seed number 
and seed size and having the effect under environmental stressed 
surroundings and producing vital nutrients, the cytokinins may 
be the hormone which can support the second “Green Revolution” 
[33,34] sums up the aimed breeding for the micronutrients that 
is perceived by Harvest Plus which is a biofortified breeding 
program including micronutrient phenotyping, genomic selection, 
and speed breeding to develop the biofortified genotypes by 
biofortification iron (Fe), zinc (Zn), and provitamin A (PVA) 
which are three important micronutrients, and these are essential 
for human health. In the 21st century, these three important 
micronutrients have gotten momentum. The plan of Harvest 
Plus can drastically enhance the amount of Fe, Zn, and PVA in 
bio-fortified wheat classes with gigantic potential. These bio- 
fortified genotypes can be utilized as the donors in the upcoming 

breeding platforms for crop development. The major center 
ofCGIAR viz., CIMMYT have an excellent function to improve 
desirable wheat genotypes which consist sufficient zinc and other 
desirable nutrients [35,36]. Along with this, Cytokinin also plays 
a significant role in achieving another desirable traits for cereal 
crop plants. Phytohormones are created by plants, whereas plant 
growth controllers are applied by humans for specific reasons. 
Phytohormones are necessary components, and they regulate the 
overall plant growth [37].

Plant phytohormones control the shoot growth, tillering, 
flowering, ageing, root growth, distortion, color development 
of fruit, deterrence of leaf fall, etc. Cytokinin, auxin, gibberellin 
(GA), ethylene, and abscisic acid (ABA) are five main plant-
growth-regulators. Researcher identified that, cytokinin shows 
a very important role for the cell division and control the overall 
plant growth among these five hormones [38]. It increases cell 
division and other morphological developments including seed 
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germination, flowering, and leaf aging, etc. as also has been 
indicated in Figure 2. Cytokinin has an important effect on the 
maintenance of photosynthesis process during stress and have 
a helpful effect on drought tolerance [39] Research investigates 
that cytokinins can improve the destruction to plants produced 
by different abiotic stresses [40,41]. Therefore, hormones have 
been developed for crop development for having desirable trait 
[42,43]. Cytokinin has been observed in both plants and animals 
and they are the main controller of plant development, and it is 

required for metabolic processes in cereal crop plants) as it is 
also indicated in Figure 2. Cytokinins are N6-substituted purine 
byproducts chemically. Zeatin (Z), Isopentenyladenine (iP), and 
dihydrozeatin (DZ) are known as the prime cytokinins which are 
in higher plants. Climate change causes decreasing agricultural 
applies and restricting the crop yield. The hoards in discovering 
the essential genes of cytokinin phytoharmone for improving the 
crop yield are required to confirm the accessibility of food with 
essential nutrition security [44].

Figure 2: Cytokinin and its major role in crop plants in normal and stressed conditions.

Utilization of Modern Technology for Crop Bio-
Fortification

Articles show around 820 million people are starving in 
the world and around two billion people are experiencing from 
micronutrient shortcomings [45-47]. Many cereal crops can 
gather essential micronutrients. But few major plants deficit the 
satisfactory volumes of such essential micronutrients viz., Fe 
and Zn in the eatable chunks [48], for example, essential crop 
plants such as wheat, rice and maize have very little amounts of 
Fe and Zn [49]. In modern investigation, it is powerfully testified 
that micronutrient absences raise vulnerability to many infective 
diseases, such as Covid-19 [50]. So, extra concentration needs to 
be made to increase these significant micronutrients in the crop 

plants by bio-fortification, which is a modern approach to contest 
against micronutrient absence. Diverse beneficial methods of 
bio-fortification are utilized to advance the nutritional worth of 
plants, to overawed nutritional the difficulties existing in Figure 3, 
and discussed by previous research group with a statement that 
bio-fortification is a cost-effective and supportable agricultural 
approach for growing the bio-accessibility of vital micronutrients 
in the eatable chunks of plants and dropping malnutrition [51].

Furthermore, they have identified that inherited bio-
fortification based on genetic engineering for growing or 
operating the expression of genes that distress the regulation 
of metal homeostasis and transporter proteins that help to rise 
the micronutrient and larger yield by CRISPR-Cas9 (bacterial 
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Clustered Regularly Interspaced Short Palindromic Repeats) 
method can be used as a hopeful high-potential approach and 
very advanced GM method to solve out the micronutrient lacking 
problem. This procedure was used in a previous study [52] 
Through adjusting the germ line cells, Crispr-cas method has the 
promising effect to advance transgenics without affecting tissue 
culture [53]. In previous studies, advanced genetic alteration 

methods are utilized in applied and basic investigation [54]. 
Similarly, classic hereditarily modified method an extensive range 
of genetic alternation method are being advanced for the genetic 
alteration of different organisms, for instance, plants for research 
determinations or for the progress of cereal crop plants for 
agricultural. These methods are also indicated to as “new breeding 
methods” for developing desirable traits [55].

Figure 3: Schematic diagram of important users of crop bio-fortification.

Conclusion

Wheat is contemplated to be one of the most economically focal 
cereal crops in the world. Its production is prominent, but changing 
climate and cumulative consumption implies the necessity for 
further progress in its yield potential. Climate change is assumed 
to endure the simulation of biotic/abiotic stresses, and as a result, 
many portions of the earth will become reluctant to crop growing. 
On the other hand, for the fast-increasing residents and the 
changing climate, plea for wheat is predictable to increase quicker 
than the other main crops. Consequently, hoards in exploring and 
harnessing present genetic resources counting bio-fortified wheat 
and evidence regarding the function of cytokinins under normal 
and hostile circumstances for growing the production, grains 
holding sufficient nutrients and having an enough resistance 
response, influence of morphological indicators leaf tip necrosis, 
stay green traits, leaf molecular indicators, and other beneficial 
genetic material for producing sufficient grains that are rich in 
the essential nutrients to confirm food safety in the 21st century 

is the requirement of the day. Meanwhile cytokinins are the most 
influential endogenous materials controlling the physical and 
molecular responses, and they have an important responsibility 
during completion of the life cycle of plants to assign a adequate 
yield. Therefore, plant breeders could straightforwardly aim the 
cytokinins to increase beleaguered traits by applying least input, 
by way of cytokinins are recognized to be a key carter of seed 
production and it may well be the hormone that supports the 
second green uprising.

The Green Innovation improved crop production throughout 
the mid-20th century by leading dwarf genotypes of wheat 
which is accomplished of responding to a sophisticated dose of 
reproduction and sufficient irrigation without lodging. Currently 
there is a necessity of a second Green Revolution to gather out the 
necessity of a quickly expanding population. The Green Revolution 
was created on crops responsive to elevated soil fertility. However, 
currently there is a requirement to improve the genotypes of wheat 
which can achieve better under insufficient soil productiveness, 
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under stressed environments including heat, drought, metal 
poisonousness, and under biotic stresses. By concerning about the 
above facts, harnessing the cytokinin key hormones, discovering 
genetic resources and relating efficient molecular breeding 
methods, plant breeders can progress the higher and unchanging 
genotypes which will be able to provide to the food demand of the 
deprived people.
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