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Abstract: -

Growth in population and climate change possess a challenge to grow crops in the environment of biotic and abiotic
stress plants are simultaneously exposed to a combination of biotic and abiotic stresses that limit crop yields or reduced
the crop yield under the biotic and biotic stress. Environmental stress conditions such as drought, heat, salinity, cold, or
pathogen infection can have a devastating impact on plant growth and yield under field conditions. Both conventional
and molecular breeding are used to reduce the stress. The conventional host-plant resistance to various biotic stresses
involves quantitative traits at several loci. Markers include physiological and molecular markers for the development of
the stress tolerance crop. The advents of molecular genetic technologies have advanced our understanding regarding
biotic stress resistance mechanisms. In this review we update the response of plant toward biotic and biotic stress or the
function of a specific gene towards improving the performance of a plant against different abiotic and biotic stresses like
drought , cold, heat, salt, pests, diseases (fungal, bacterial,) and nematodes have been analysed using transgenic
approach. And the method to develop stress tolerance crops through the conventional breeding as well as molecular
breeding.
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INTRODUCTION

Stress can be defined as an unfavorable state of crop growth and production due to environmental or biological factors, or
both of them. Plant responses to a variety of stresses are highly complex, with changes at histological, physiological and
cellular levels. Plants activate certain unique stress responses when stressed (Rizhsky,2004). For example, cultivable crops
are grown in suboptimal environments, so plants do not fully utilize their genetic potential for growth and reproduction
(Bray,2000),(Rockstrom,2000). This can be confirmed by analyzing the difference between the maximum and average
yields of the crop. Differences in yield are affected by adverse environmental conditions by inducing a potentially harmful
physiological change in the plant called stress (Shao,2008).

Depending on the nature of the effect, stress can be divided into non-biological and biological factors or stress. Harmful
effects caused by environmental factors called abiotic stress. Environmental stresses such as heat, cold, drought, salinity
and nutrient stress have a significant impact on crops, reducing the average yield of most major crops by more than 50%
(Wang,2003). Under natural conditions, the combination of two or more stresses such as drought, salt, and heat, as well
as the combination of drought, extreme temperature and high light intensity, are common in many agricultural regions
and crops in the world. It may affect production.

Abiotic stress is the pressure caused by damage to plants caused by other organisms (Atkinson,2012). The type of
biological stress imposed on plants depends on geographic conditions and climate, as well as the host plant and its ability
to withstand specific stresses. The impact of climate change on the size of the habitat of pests and pathogens
(Bale.2002,Luck,2011,Madgwick,2011,Nicol,2011). In addition, many abiotic stress conditions have been shown to alter
plant defense mechanisms and increase susceptibility to pathogen infection (Amtmann,2008,Atkinson,2012). The habitat
of pests and pathogens will be affected by climate change. For example, we know that rising temperatures will promote
the spread of pathogens (Luck,2011,Madgwick,2011,Nicol,2011). Therefore, the main crops grown in our farmland in the
future may face a wider range of abiotic and biological conditions, as well as the combination of these crops. There is an
urgent need to pay attention to the research of plant adversity, understand the nature of adversity response, and look for
plant growth methods that can withstand adversity and maintain high yields.

Abiotic stress

Abiotic stress is the negative effect of nonliving factors on living organisms in a particular environment. Abiotic stress is
causing crop loss worldwide, which is the main reason that reduces the growth and reproduction of most important crop
plants by more than 50% (Wang,2003). Environmental influences such as unstable rainfall and insufficient temperatures,
high temperatures, salinity, alkalinity, aluminum toxicity, acidity and gravel have reduced the yields and productivity of
many crops. These plants were improved by using traits and traits that give endurance to resist these stresses using
traditional and modern breeding methods.

Drought stress

In nature, water is usually a limiting factor for plant growth. This also applies to residential or commercial landscaping.
If there is insufficient rainfall or irrigation, the resulting water stress can be slower to grow than all other environmental
stresses combined. Water stress is one of the major abiotic stresses in agriculture and one of the major abiotic stresses that
limit the productivity of cultivated plants worldwide (Bohnert,1995). This is due to many factors such as rainfall,
distribution, evaporation requirements and the ability of soil to store water (Wary,1994). The effects of drought are greater
on sandy soils with lower water retention. In such soil, some plants can experience water stress after only a few days in
the absence of water. Water stress slows down the rate of photosynthesis (Kawamitsu,2000). Plants have low stomata
conductivity to save planted water in drought conditions and reduce freezing carbon dioxide, resulting in less uptake for
plant growth and yield. Water stress also causes the effects of chlorophyll components and inhibits plant photosynthesis
by damaging the photosynthetic equipment (Ommen,1999).

Establishing a drug-resistant plant strain through traditional methods and genetic production is also an important strategy
to meet global nutritional needs for small amounts of water. Cultivation of a crop requires the identification of different
genetic variants of precipitation deficiency between plant species or sexes corresponding to the introduction of this
resistance in rows with expected agronomic characteristics. In genetic thinking, the process of receiving sedimentation
can be divided into three parts. Avoid drying, drying, and drying. Rainwater harvesting, defined as the ability to
supplement soil erosion and water scarcity. It is considered to avoid drought stresses in the root system that can drain
water into shallow soil or reduce the amount of unaffected fruit air to avoid drying out. Techniques such as osmotic
regulation (OA), in which plants undergo cellular turgor stress to reduce water stress, are classified as dry season.

In general drought tolerant pedigree systems and large systems, it is used for frequent training of mixed crops and polluted
crops. Hybridization is an appropriate process if the goal is to transfer or transfer certain traits associated with a knockdown
interference and highly compatible genotypes. On the other hand, interbreeding between the parents maintains a wide
range of genetic structures and allows the production of the genotypes necessary for rain tolerance (Yunus,1982). To give
ready marker for breeding community, a systematic molecular validation of notable SNPs distributed across the genome
was undertaken (Ravi,2022)

Using traditional methods, breeders have made significant improvements in genetics and summer motility by breeding for
seed stability. However, these training programs cannot be postponed. Another option for planting seeds in confined
aquatic environments is to identify two factors that contribute to precipitation and choose those characteristics in the
program. Secondary properties that contribute to resistance to lack of rain and grain include osmotic repair (OA), skin
stabilization, reduced epidermal transpiration, enhanced oral conduction, and stem reserve recruitment (Bray,2000). and
phenotypic choices for these powerful and effective traits. For these reasons, the promotion of rain-tolerant genetic
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development using secondary donation options is limited. These limitations can be overcome by using the molecular
labeling technique.

Biotechnological approaches

There are techniques that help plants withstand drought and these techniques identify and transfer the gene responsible

for drought tolerance and factors that lead to drought in the crop plant. Two main methods, targeting and shooting, are

used to facilitate the process of genetic engineering to obtain a transgenic plant that is drought tolerant.

¢ Targeted approach:- Availability of information is essential in this method as it is related to the biochemical reaction for
the manufacture and synthesis of metabolites and in this method the relevant genes are used for transmission from related
species. Compared to the Venetian method, this method is more accurate and has a higher probability of success
(Holmstrom,1996).

Specialized plant metabolites are compounds mixed in a big range of biological functions(Marone,2022).

¢ Shotgun method: This method of obtaining the required genes is indirect. Random analysis of pressure-related changes
in cellular processes and gene expression of two factors. Drought expresses genes. For example, the transgenic rice
obtained by this method with the barley hval gene has proven to be drought tolerant. The hval gene codes for a set of
three LEA proteins (late embryos) that can accumulate in vegetative organs under drought conditions (Dure,1992).

e To create the contrast, we use tissue culture to resist drought (Kavi,1986,Mohmand,1991), but there is a difficulty in
choosing the desired and desired alternative, and this causes a restriction in the use of this method.

Salt tolerance

Our earth is a salty planet, most of the water contains about 30 grams of sodium chloride per liter. This saline solution
affects the growth of crops or the land on which they may grow. Salt tolerance is a major problem in agriculture around
the world, and it is expected to become more serious in the coming decades. To solve this problem, crops must be more
salt-tolerant. In this way, crops can grow in surrounding areas that have been affected by salt. The increasing problem of
salt tolerance is related to climate change, especially in lowland coastal areas. Inland salt accumulation in agricultural
production due to poor drainage has become a growing problem due to the use of excessive irrigation. The water quality
is poor, especially in arid and semi-arid areas.

In arid and semi-arid regions, insufficient annual rainfall in agriculture mainly depends on irrigation water. A serious
problem of irrigated agriculture is the accumulation of high concentrations of dissolved salts in the soil where plant roots
grow normally. The very salty soil in the root zone severely hinders the normal growth and development of plants. Salt
tolerance is the main driving force limiting the growing demand for food crops. More than 20% of the cultivated land in
the world is affected by salt stress. According to adaptive evolution, plants can be divided into two categories. Salt-tolerant
halophytes and salt-intolerant sugar plants eventually die.

Salt-tolerant cultures are complex characteristics affected by many genetic and non-genetic factors, and improvements to
them through traditional breeding have been delayed. Recent advances in biotechnology have led to the development of
more effective breeding tools to replace phenotypic-based breeding systems.

High salt tolerance requires new genetic resources and more effective techniques to identify salt-tolerant genetic materials.
Although new molecular tools for manipulating genetic resources are becoming available, the application of new
technologies has not been fully utilized to introduce new genes for growing plants (Munns. 2005). Maintaining food
production in irrigated agriculture in many parts of the world requires high salt tolerance of crops, and improving the salt
tolerance of crops reduces the need for leaching, thereby reducing irrigation costs. can do. Drain the brine (Munns, 2006).
Wheat is a staple food that provides about 55% of the world's carbohydrate consumption. About 95% of the wheat grown
in the world is durum wheat, and most of the remaining 5% is durum wheat. In many wheat producing countries in the
Indian subcontinent, such as India, Pakistan, the Middle East, Iran, Egypt, and Libya, up to 10% of wheat strips are
affected by salt tolerance. The salt tolerance of wheat and many other varieties is related to its ability to eliminate sodium,
so there is no high sodium concentration in the leaves, especially the leaves. Durum wheat (Triticum turgidum) is
particularly sensitive to salt, with high sodium accumulation, low cumulative K+/Na discrimination, and less salt tolerance
than bread wheat.

The salt tolerance of wheat is reflected in the growth stage, characteristics and salt content of the plant. The duration of
stress, the influence of soil moisture, climate, nutrition and management practices. Several physiological characteristics,
such as the selectivity of potassium, the complex orientation of Na + and Cl +, and the change in osmotic pressure caused
by the accumulation of organic solutes, are all related to the salt tolerance of wheat crops. The slowdown in wheat growth
due to salt tolerance is due to its combined effects on dry matter production, ion relations, water conditions, physiological
disorders, biochemical interactions, and all these factors. Most types of wheat also do not respond to salt tolerance. Some
varieties have been shown to be very sensitive to salt, while others show a high tolerance to salt (Bhutta, 2015).

Approaches of Salt tolerance

There are three methods of introducing salt tolerance into wheat using traditional breeding techniques of physiological
phenotype and marker-assisted selection. The main salt tolerance mechanism is to reduce the salt absorbed by the roots
and degrade it at the tissue and cell level, so that no toxic concentration will accumulate in the cytoplasm of the evaporated
leaves (Munns, 2005). Traditional breeding greatly supports genetic techniques, such as gene mapping, cloning, functional
characterization and the use of markers to select important traits. Microarray-based information and subtractive
hybridization and interpretation can be used to study the involvement of genes or metabolic pathways in salt tolerance
mechanisms. Advanced technologies of plant salt tolerance mechanisms have been used to identify and transform salt
tolerance genes in crop plants including wheat (Shahazad, 2013).
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The salt in soil water inhibits plant growth for two reasons. First, it reduces the ability of plants to absorb water, thereby
slowing their growth. This is the effect of salt osmotic pressure or lack of water. Second, it can enter the sweat and
eventually infect the cells of the sweat leaf, further slowing down growth. This is the effect of certain salts or excess ionic
salts (Munns, 2005). Using polymerase chain reaction (PCR) to amplify DNA sequences, random DNA polymorphism
analysis (RAPD) molecular marker salt tolerance technology helps to identify plant salt tolerance genes. It requires a small
amount of DNA, and can easily identify markers required in many areas of plants, such as genetic maps and genetic
diversity. Several biological/genetic and engineering methods can be used to solve the problem of salt tolerance.
Therefore, the development of evolutionary/selective salt-tolerant and high-yielding wheat varieties is a potential
alternative to solve this problem. This study provides a better understanding of the salt tolerance mechanism and genetic
anatomy of wheat (Shahazad, 2013).

COLD STRESS

While the population is growing at an alarming rate, agricultural productivity is falling under the influence of various
environmental influences. In particular, cold stress is one of the most important biotic stressors constraining global plant
distribution and productivity (Thomashow, 1999). Every plant has an ideal temperature range for its growth and
development. The ideal temperature for one crop may work for another. For example, these plants native to warm habitats
can develop symptoms of infection when exposed to low temperatures (Lynch, 1990). Plants can experience temperature
drops that change the physical properties of the membrane as membrane fluidity is reduced during cold stress (Orvar,
2000). The formation of ice on the outside of the cell membrane reduces the fluidity of the cell membrane, resulting in a
negative water balance or a negative water potential. This negative latency means that the cells must respond by removing
water from the cells to restore proper water balance. Dehydration occurs when free water from the cell is lost in ice,
requiring changes in the cell membrane to maintain swelling (Steponkus, 1984). Various phenotypic responses to cold
stress include low germination, stunted growth of seedlings, yellowing of leaves (chlorosis), wilting, reduced tillering,
and doping. Cold stress affects the reproductive season of plants and leads to male infertility, which is believed to be a
major factor in lower crop productivity (Suzuki, 2008). The main negative effect of low temperature stress is that it causes
serious damage to the membrane. This damage is primarily due to severe dehydration associated with freezing during cold
stress (Abbasi, 2004). In order to improve the tolerance of plants to the freezing cold, multiple techniques are used, which
can be divided into branches: the effect of heat, treatment with chemicals, genetic and cellular engineering. Thermal effect
includes low temperature annealing, heat conditioning, medium reinforcement, and heat stress effect. During
chemotherapy, cytokinins and ABA were the most potent of all plant growth regulators (Duncan, 1991,Mitchell, 1992).
Other non-hormonal growth regulators are also used to improve the cold tolerance of plants (Feng, 2003, S., Ronen, 1994).
Some free radicals such as ethoxyquin, sodium benzoate, glutathione, the tyron form, ascorbate, diphenylamine, alpha-
tocopherol and gallate are cold resistant by reducing the effects of cold stress or shock (Lukatkin,1997,Xu, 2000). Cellular
and genetic engineering is a new direction for creating cold-resistant crops or increasing the cold tolerance of crops and
is based on the great genetic diversity of its components, on the one hand, the improvement of susceptibility control and
gene transfer. are the technologies in which the desired gene is obtained by harvesting the plant from a cold-tolerant plant,
and on the other hand, the signs of transformation and selection (Greaves, 1996). Thus, the study of cells that survived the
cooling of the callus, the culture in suspension and subsequent regeneration of the plant made it possible to obtain plants
with greater genetic resistance to cooling temperatures (Dix, 1979/ Lukatkin, 1997). Plants adapt to stress by accumulating
cold by activating a group of cold-responsive (COR) genes that encode a protective protein responsible for protecting the
cell from cold-induced damage (Thomashow, 1999). The best cold-adaptation pathway is the concept of an ICE1-CBF-
COR transcriptional sequencing in which C-repeat binding factors (CRT) (CBFs)/drought-responsive elements (DREBS)
are rapidly and easily induced by cold, bound regions Inducing COR genes to activate their transcription (Chinnusamy,
2006 ).

BIOTIC STRESS

Abiotic stress is stress resulting from damage to plants by other organisms, such as fungi, parasites, bacteria, viruses,
beneficial and harmful insects, weeds, cultivated or native plants (living or not). It affects high-yield crops (Rushton,
2005). To survive, green plants have developed extensive defense mechanisms against these substances. These defense
mechanisms are primarily based on avoidance, resistance, or tolerance. Resistance is the most important defense of plants
against pathogens. It is the main focus of agricultural research due to the huge economic losses caused by the severe stress
of cash crops. Crop disease losses are a major problem and a major threat to agriculture and food security. To combat and
resist these diseases and pests, farmers started using synthetic chemical pesticides, but after a while, scientists discovered
that chemical control is not sustainable, and this is because pesticides have a very short shelf life due to pest resistance to
these pesticides after a certain period, and this led to the emergence of a negative impact on biodiversity and consumers
and farmers due to the excessive and excessive use of pesticides. Pathogen control is primarily achieved through the use
of breeding programs for qualitative or quantitative resistance to specific pathogens or through the use of pesticides.
Quantitative resistance (QR) is defined as resistance that varies continuously between various phenotypes of the host
population, from barely detectable (slight decrease in pathogen growth) to very strong (insignificant pathogen growth). It
is the genetic material associated with the wishes of the creator. For breeders of this type of resistance, it is not necessary
to search for the original genotype in centers of diversity or wild relatives (Mcintosh, 1997). These are fortunate conditions
as they are resistant to adapted varieties and are easier to breed. Genetic engineering provides multiple choices of genes
resistant to challenges and is inserted into plants to provide resistance against various biological stresses.
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GENETIC ENGINEERING OF PLANTS FOR RESISTANCE TO DISEASES:

Plant diseases cause an annual loss of around 12%, with an increase of 9-20% in the post-harvest period after the
adoption of various agricultural practices and pesticides (Agrios, 2004). Plant disease resistance is essential for stable
food production and can significantly reduce agricultural use of land, water, fuel and other inputs. Chemical controls
used for some diseases are very effective, but are often nonspecific and kill both beneficial and pathogenic organisms
(Manczinger, 2002). Various strategies have emerged for the molecular basis of plant-pathogen interactions and the
development of pathogen resistant crop varieties (Punja, 2000).

RESISTANCE TO FUNGAL DISEASES
Fungi cause some serious plant diseases such as mold, Botrytis cinerea, rot, downy mildew, and downy mildew. All types
of crops often suffer significant losses. Fungal diseases are treated with chemical germicides or heavy metals that pose
numerous risks, including adverse environmental effects and increased production costs for farmers, and in some cases
conventional farming is used to produce fungal-resistant varieties. After selecting and cultivating cultivated plants based
on their desired characteristics, agricultural scientists now use molecular biology and genetic engineering tools to develop
genetically modified plants using desired genes (Grover, 2003). The advantage of genetic engineering is that it contains
genes that produce resistance proteins of all kinds to all crops in order to improve disease resistance (Van der Biezen,
2001). Defensively sensitive genes have been used to produce genetically modified plants that are resistant to fungi
(Grover, 2003). Chitinase, glucanase, and other antifungal genes are used to treat plants that are resistant to fungi.
Chitinase hydrolyzes components of chitin, which is the main cell wall component of many fungal pathogens such as
Rhizoctonia solan. On the other hand, B-1,3-glucanase degrades glucan in the cell wall of fungi. The synthesis of chitinase
and glucanase is known to occur in response to pathogenic infection. When both enzymes are present at the same time,
fungal growth is more effectively suppressed (Neuhaus,1999). Antifungal genes were modified to be resistant to fungal
pathogens in different crops (Jauhar , 2002/ Sahrawat, 2003). Other proteins are used to prevent fungal infections. For
example, polygalacturonase inhibitor protein (PGIP) is a glycoprotein found in the cell walls of many plants that can
inhibit the action of the fungal endopol salacturonase (Oelfose, 2006). Polygalacturonase inhibits fungal infections by
promoting host cell wall rupture.

RESISTANCE TO BACTERIAL DISEASES

Bacterial infection is of great economic importance in many plant species, including various types of vegetables and fruit
trees. Due to the lack of known antibacterial properties, the antibacterial properties of forest species are far from genetic
and are not commonly used in conventional breeding programmes, making the production of antibacterial crops
impossible. It uses the genes of fungi, insects, animals, and other plants to increase plant resistance to plant pathogens and
protect plants from specific pathogens. This protein inhibits bacteria, peptides, and lysozyme commonly found in insects
(Jaynes, 1987), plants (Broekaert, 1997), animals (Vunnam, 1997) and humans (Mitra,1994 / Nakajima, 1997) and is now
responsible for plant disease resistance.

Antibacterial peptides (AMPs) contain the a-helix system, which is ubiquitous and abundant in many organisms. AMP is
distinguished from vacuum cleaners by phagocytosis of frogs, insects, and mammals (Biggin, 1999/ Tossi, 200).
Antimicrobial peptides play an important role in protecting plants from infectious diseases. The most notable of these
peptides is their unique shape. They have some common functions such as low weight and high cysteine levels that help
support the protected scaffold by forming disulfide bonds and can be customized for different structures. Different classes
of peptides may act synergistically against pathogens when produced by the same tissue and help expand immunity to a
wider range of bacteria (Padovan, 2010).

Antioxidant peptides such as cecropin are found in the lymphatic blood of the large silk moth (Hyalophora cecropia)
(Durell, 1992/ Tripathi,2004). These peptides interact and regulate the phosphorylated membranes of Gram-negative and
Gram-positive bacteria, producing numerous ion-permeable channels (Durell, 1992). A transgenic tobacco plant that
expresses cyclopentex is P. Increased resistance against intravenous administration (Huang,1997). The synthetic
hydrolyzing peptide analogs of the shiva-1 and sp-37 transgenic potato are Erwinia carotovora subsp. Sterilized and
genetically modified potato plants (Arce,1991). Similarly, transgenic rice plants showing an elevated cecropin B gene X.
showed a significant reduction in pest incidence in oryzae pv. oryzae (Coca, 2004). In addition, the expression of the SB-
37 soluble peptide analogue in transgenic apple trees was E. showed increased resistance to E. Amelopora (Norelli,1998).
In addition, exposure of poplar to D4E1 resulted in resistance to germplasm and Xanthomonas popul (Mentag, 2003,
Montesinos, 2007).

Another viral component of Hyalophoracecropia is atatasin (Hultmark, 1983). The mechanism of the antibacterial activity
of this protein is to prevent the binding of skin proteins to Gram-negative bacteria (Carlsson, 1998). In potatoes, the attack
increases bacterial resistance via bacteria E. Carotobora strains in fact (Arce,1991). The atatasin gene is also expressed by
transgenic pears and apples in global warming-tolerant growth (Ko, 1999/ Norelli, 1994/ Reynoird, 1999).

Lysozyme is a whole family of enzymes found in many tissues of humans, animals, plants, bacteria and phages. The
lysozyme gene is used to protect against bacterial pathogens in genetically modified plants and plants (Trudel, 1995).
Chicken protein lysozyme (HEWL), T4 lysozyme (T4L), T7 lysozyme (Huang,1997), and human and bovine lysozyme
are cloned and shipped to improve plant resistance to bacteria or fungi. Theonine is an antibacterial plant protein that can
inhibit many bacteria in the laboratory (Molina. Carmona et al., Does P,1993). discuss genetically modified barley and
tobacco-derived alpha-thionine cells that promote injection resistance.
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RESISTANCE TO VIRAL DISEASES

The most important plant pathogens are plant viruses, and these viruses have emerged as an important factor in reducing
yields in horticultural fields and crops. Virus types vary, some viruses colonize hosts, while some viruses infect only one
specific species. The presence of a mutation in the viral genome leads to the emergence of various types of viruses, while
other types disappear (Jones.2009, Mangrauthia.2008). Viruses lead to infection of the target hosts. In this immune system,
the dominant resistance gene (R) interacts with the pathogenic virulence gene (avr). Although it does not prevent
pathogens from entering the host, there is also an underlying response, the development of recessive resistance genes, that
limits the extent of invasion (Iriti.2007, Ritzenthaler.2005). Genetic engineering also offers an excellent way to protect
crops from destructive viral pathogens. Genetic engineering has brought new hope to the development of plant varieties
to overcome the various shortcomings associated with traditional breeding (Verma.2001, Beachy1990) colleagues propose
that the expression of viral proteins as mutated genes in plants confers resistance to viruses. Transgenic crops that confer
resistance to viral coat proteins include rice, potatoes, wheat, tobacco, peanuts and sugar beets. The protein coat approach
to resistance engineering has been shown to be widely used on a variety of viruses, including sense, negative sense, single-
stranded and double-stranded viruses. RNA virus and at least one nucleic acid virus resistant to the first transgenic plant
virus published in 1986 [Powell.1955]. Transgenic plants that primarily produce viral coat proteins by introducing the
tobacco mosaic virus (TMV) coat protein (CP) gene into tobacco are more resistant to TMV infection than non-transgenic
plants. Papaya ringspot virus (PRSV) is present in different strains and causes huge losses in papaya production in many
countries. Resistance to this virus was acquired in high-yield papaya hybrids using viral coat protein sequencing as the
transgene (Gonsalves.2004). With this approach, virus resistances can be developed so that it is difficult to develop
resistant varieties by better conventional means. Protein replicase is the second most commonly used mutant gene to
improve resistance to a virus in cultures, a strategy known as resistance to protein-mediated homology (RPMR)
(Goel.1990). RPMR is highly specific, immunogenic more resistant than capsule protein-mediated CPMR), but the
molecular mechanism of RPMR is not fully potent. Other proteins, such as functional proteins and proteases, can also be
used to improve virus resistance in plant serum. Viral motor proteins (MPs) allow the infection to spread between
neighboring cells (cell to cell) as well as throughout the body (over long distances), and expression in transgenic motor
proteins is an ideal strategy to generate viral resistance. Factory. Transgenic plants harboring mutant PMVs are resistant
to many TMVs in addition to AIMV, cauliflower mosaic virus (CaMV) and other viruses (Cooper.1995). Some viruses,
such as Como, Nepo and Potyvirus, use multiprotein strategies for gene expression. Polyprotein processing is a critical
step in viral infection that uses polyprotein strategies to prevent cleavage of polyproteins by the expression of defective
proteases (Maiti.1993, Vaedi.1993).

EXPRESSION OF PLANT DEFENCE GENES

Plants have their own defense networks against plant pathogens through various proteins and other organic molecules
produced before infection or during pathogen attack. Recombinant DNA technology has allowed plants to respond to
pathogens using unique dominant resistance genes not commonly found in susceptible plants (Keen.1999) or by selecting
plant genes that enhance or activate the expression of existing defense mechanisms (Bent.1999, Rommens.2000). Plant
resistance genes (R) were cloned for pathological systems in different plants (Bent.1996). The Bs2 resistance gene in
pepper specifically recognizes strains of X. campestris pv and confers resistance to them. vesicatoria contains the
corresponding bacterial virulence gene avrBs2 (Tai.1999).

INSECT RESISTANCE

Agricultural productivity is severely affected by pests and diseases, pest populations, especially leaf pathogens (rust, mold,
wind, smoke) and some insects by weather events before and during the growing season. Traditional farming methods
help botanists develop high-yielding plant varieties. At the same time, these methods are expensive in terms of time,
resources and germplasm. In addition, assessments in critical areas are also needed. Spontaneous detection based on
hotspot regions sometimes does not provide consistent results. It seems likely that a combination of farming methods is
needed to increase yields (Roy.2011). Meanwhile, chemical pesticides are used to control the use of chemical pesticides,
which leads to environmental degradation, adverse effects on human health and other organisms, elimination of beneficial
insects, and development of insect-resistant pests (Wahab.2009). These limitations of traditional breeding and overcoming
these limitations of using chemical pesticides to improve pest resistance through genetic engineering have the potential to
bring significant benefits to agriculture (Ferry.2013). With the advent of recombinant DNA technology and successful
plant transformation techniques, the first transgenic tomatoes, tobacco and cotton were introduced in 1987 (Umbeck.1987,
Vaeck.1987). The weeping gene of Bacillus thuringiensis (Bt) has been widely used to induce insect resistance. Bacillus
thuringiensis is a soil bacterium first discovered by Ishwata in Japan in 1901 and Berliner in Germany in 1911
(Baum.1999). It is a Gram-positive bacterium that produces crystallized protein bodies (SCRs) during reproduction. It
also produces cytotoxins that increase the activity of exudative toxins. Kaline is toxic to insects, but not to humans and
animals (BANR.2000). The weeping venom is classified according to its primary amino acid sequence, with over 500
different Cry gene sequences grouped into 67 groups (Cry1-Cry67). They are globular molecules consisting of three
distinct functional domains linked by short conserved sequences. Cry toxin mainly contains two receptors such as cadherin
and membrane-anchored proteins such as glycosylphosphatidylinositol (GPI) proteins involved in the action of cry toxin
(Gomez.2007). Transfer the Cry protein to related crops to prevent pests. Insects or insects that eat ramie protein dissolve
in the center of the digestive tract or the insects are cleaved by digestive proteases. Some of the resulting polypeptides can
bind to receptors on epithelial cells in the midgut, leading to cell lysis and eventual insect death (Gahan.2010).
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OTHER CANDIDATES GENES

1- Plant protease inhibitors (PI):

Protease inhibitors are classified according to their specificity. Four types have been identified: serine, cysteine, metallic
protease and aspartate inhibitors. Among these inhibitors, serine and cysteine (PI) are abundant in plant storage tissues
(Reeck.1997) and plant seeds and can aid in the defense system against insects.

2- Lectins:

12 Lectins are a group of non-immunogenic carbohydrate-binding proteins with at least one non-catalytic domain that
reversibly binds to specific monosaccharides or oligosaccharides (Peumans.1996). Plant lectins are particularly effective
in sucking Hemiptera sap (Powell.1955). Transgenic rice sprouts containing the bell lectin GNA (eye drops) are resistant
to brown leafhoppers (BPH) (Nilaparvara lugens) and green leafhoppers (GLH) (Nephotettix virescens) (Yang.1998) and
leaf beetle (Empoasca fabae).

3- Alpha-amylase inhibitors:

Alpha-amylases form a family of endo-amylases that catalyze the hydrolysis of a-D-(1—4) bonds in starch, glycogen and
other carbohydrate components. Alpha-amylase inhibitors are attractive candidates for seed beetle control because of their
strong dependence on starch for energy. Enzymes play an important role in carbohydrate metabolism in microorganisms,
plants and animals. Many insects, particularly weevil-like insects, that feed on starchy seeds in the larval and/or adult
stages depend on their amylases to survive. Therefore, alpha-amylase inhibitors are attractive candidates for seed beetle
control because of their strong dependence on starch for energy (Crosbie.2006).

HERBICIDE RESISTANCE

Herbicides are insecticides used to eliminate unwanted weeds. In other words, herbicides are chemicals that are used to
control unwanted plants. The term herbicide refers to plants that have been developed to be resistant to herbicides, either
by genetically modified techniques or by selection for resistance to changes in cell or tissue culture. The first drug-
resistant, bromomoxinil-resistant plant in the United States, canola-resistant glucosinolate in Canada, was first marketed
in 1995. Bromoxinil-resistant plants have been removed from the market, but plants remain glyphosate-resistant such as
cotton and cotton wool. Soybeans dominate the communities in which they grow (Schutte.2004).

Vegetation can be managed or managed in several ways, including prevention, crop management, crop rotation, and
chemical management. For prevention, use methods to prevent weeds from invading an area, or to prevent overgrown
weeds and weeds from spreading to prevent weeds from moving from field to field. Crop management includes agriculture
that removes weeds from the field (Walker.1995). Crop rotation is a method of preventing changes in weed control or the
frequency of weed changes in people or communities due to agricultural or environmental practices, as well as the
management of chemicals, including pesticides. Although this herb is also known as an herbicide, the herbicide does not
appear to harm crops and can also be toxic to humans. Therefore, to overcome this limitation, weed-free plant species can
be generated using genetic engineering techniques. Evidence from plant genetics (also known as genetically modified
organisms and plant biotechnology) around the world is quick and conclusive, and corn, soybeans, canola and cotton are
the favorites for these plants. Glyphosate resistance is achieved in transgenic plants through the introduction of EPSPS
synthase mutant cells. EPSPS synthase distinguishes between natural phosphophenol pyruvate and glyphosate
(Stalker.1985).

MOLECULAR MARKERS

Molecular breeding includes marker-assisted selection, marker-assisted backcrossing, and other new breeding approaches
such as repeat marker-assisted selection and genome selection. Use of molecular markers to select plants carrying the
desired genomic region involved in the expression of the trait of interest, which are determined by both key genes and
QTLs (Choudhary,2008). Drought resistance genes are regulated under drought stress, respond to signal transduction and
stress response, and produce appropriate products that help plants withstand drought conditions (Zhou,2010).

MARKER ASSISTED SELECTION (MAS)

Beckmann and Soller used the term "diamond" for the first time (Beckmann.1986). Marker-assisted identification is a tool
that helps accelerate the selection of wheat against a variety of abiotic trends. MAS is considered an effective approach to
improving tolerance. It can be used with MAS if a closely related marker is detected that reliably predicts the phenotype
of a trait. Index-dependent selection validated the utility of different genomic regions of crop plasma in water-deficient
conditions. DNA amplified random polymorphism (RAPD), enzyme restriction fragment length polymorphism (RFLP),
use of various molecular markers including single sequence repeat (SSR) and amplified fragment length polymorphism
(AFLP) facilitate culture and culture. The main issues for DNA markers in MAS are closely related markers (<5 cm(cm)),
the quantity and quality of DNA required for MAS, simplicity of the marker analysis process and profitability
(Collard.2008). It includes a very diverse system of indicators. Once molecular markers related to performance or other
morphological characteristics related to drought tolerance have been identified, these markers can be used as selection
criteria for drought tolerance. The application of marker selection to drought-resistant evolutionary genotypes is in the
experimental stage. In particular, recognition of RFLP tags related only to osmosis regulation retained its green color and
acquired root characteristics.
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MARKER ASSISTED BACKCROSS BREEDING (MABC)

Reverse crosshreeding is the most common breeding method used to incorporate one or more important genes into another
breed. Marker-assisted backward hybridization is known to improve the efficiency of reverse crossover when the
phenotype of the gene of interest cannot be readily determined. Therefore, posterior offspring (BCs) with marker alleles
can be selected from donor parents nearby or within the desired gene with a high probability of carrying the gene. Marker-
assisted reverse display (MABC) processes are performed at three levels. The first level, known as forward determination,
is where the marker is used to screen for a target gene, or QTL (Hospital F.1997). Screening is used to detect recessive
alleles, which is time consuming when using traditional screening methods. The second level, known as recombination
selection, involves the selection of the crossed offspring that has undergone a recombination event between the adjacent
marker and the locus of interest (Ribaut.1998, Salina.2003), and the third level is the maximum value of the paternal repeat
genomic region. Itis known as background selection, including selection of backcross offspring with. Use of high-density
molecular markers from whole genomes (Frisch.1999, Hospital F.1997).

MARKER-ASSISTED GENE PYRAMIDING (MAGP)
In this process, two or more genotypes derived from two or more organ donors are grouped together into a single genotype
with a unique character known as the pyramid booster gene. New MABC methods such as MARS and genetic selection
have been developed to overcome the weaknesses of MAS.

MARKER-ASSISTED RECURRENT SELECTION (MARS)

When a marker is involved in population selection (A. Gazal.2016), screening and recombination with the goal of
increasing the frequency of the preferred allele known as MARS. High-density genomic markers associated with multiple
beneficial traits (genes/QTL) of interest were identified from a variety of sources, with selections based on genomic
regions involved in the expression of complex traits, most notably in populations. The genotype is formed (Ribaut.2010).
MARS allows selection of genetic makeup and episodic level in the first selection cycle for the same growth stage,
improving efficiency and accelerating conventional selection (Jiang.2013). MARS is based on the presence or absence of
a F2-derived phenol labeling (ie, F4 or F5), followed by F2 or F3 genotyping (to assess manufacturer efficacy), followed
by the low QTL marker alleles (Eathington.2007). An applicable recombination cycle is allowed. QTLs are determined
from a core population that has been developed by crossing excellent lines. In addition, lines cross with the desired and
excellent alleles that are ideal for major QTLs and group those alleles into a single cluster. Phenotypical analysis of strains
obtained by interbreeding and selection of superior strains for cultivar development. As a result of MARS compared to
MABC, more QTLs large and small are captured to take advantage of larger genetic gains (Bent.2006). Therefore, MARS
is an advanced culture procedure to collect the different QTLs that determine the abiotic and biological tolerances of crops
(Croshie.2006, Ragot.2000, Ribaut.2000).

Volume-8 | Issue-1 | April, 2022 8



NN Publication Journal of Advance Research in Food, Agriculture and Environmental Science ISSN: 2208-2417

REFERENCES

[1] Gazal., Z.A. Dar., S.H. Wani., A.A. Lone., A.B. Shikari., G. Ali and I. Abidi. Molecular breeding for enhancing
resilience against biotic an abiotic stress in major cereals. Sabrao journal of breeding and genetics,2016, 48 (1), 1-32.

[2] Abbasi, F., Onodera H., Toki S., Tanaka H., Komatsu S. OsCDPK13, a calcium dependent protein kinase gene from
rice, is induced by cold and gibberellin in rice leaf sheath, Plant Mol. Biol., 2004, 55, 541-552.

[3] Agrios, G.N. Plant Pathology, Fifth Edition. Elsevier Academic Press, 2015, 514p.

[4] Amtmann, A., Troufflard, S., Armengaud, P. The effect of potassium nutrition on pest and disease resistance in plants.
Physiologia Plantarum, 2008, 133, 682—691.

[5] Arce, P., Moreno, M., Gutierrez, M., Gebauer, M., Dell'Orto, P., Torres, H., Acuna, |., Oliger, P., Venegas, A., Jordana,
X., Kalazich, J., Holuigue, L. Enhanced resistance to bacterial infection by Erwinia carotovora subsp. atroseptica in
transgenic potato plants expressing the actin or the cecropin SB-37 genes. Am. J. Potato Res.,1991, 76, 169-177.

[6] Atkinson, N.J. and Urwin, P.E. The interaction of plant biotic and abiotic stresses: from genes to the field. Journal of
Experimental Botany, 2012, 63, 3523-3543.

[7] Bale, J.S., Masters, G.J., Hodkinson, 1.D., Awmack, C., Bezemer, T.M., Brown, V.K,

[8] Butterfield, J., Buse, A., Coulson, J.C., Farrar, J. Herbivory in global climate change research: direct effects of rising
temperature on insect herbivores. Global Change Biology,2002, 8, 1-16.

[91 BANR (Board on Agriculture and Natural Resources).Genetically modified pest protected plant: science and
regulation. Washington: National Academy Press,2000.

[10] Baum, J.A., Johnson, T.B., Carlton, B.C. Bacillus thuringiensis: Natural and recombinant bioinsecticide products.

In: Biopesticides: Use and Delivery, Hall, F. R. and Menn, J. J., Eds., Humana Press, Totowa, NJ,1999, 189-210.

[11] Beachy, R.N., Loesch-Fries, S and Tumer, N.E. Coat protein mediated resistance against virus infection. Annual
Review of Phytopatho.,1990, 28, 451-474.

[12] Beckmann, J.S., Soller, M. Restriction fragment length polymorphisms and genetic improvement of agricultural
species. Euphytica,1986, 35, 111-124.

[13] Bent, A.F. Plant disease resistance genes: Function meets structure. Plant Cell,1996, 8, 1757-1771.

[14] Bent, A.F., Yu, I.C.Applications of molecular biology to plant disease and insect resistance. Adv. Agron.,1999, 66:
251-298.

[15] Bernardo, R, Charcosset, A.Usefulness of gene information in marker- assisted recurrent selection: a simulation
appraisal. Crop Sci.,2006, 46, 614-21.

[16] Bhutta, W.M. and M. Amjad. Molecular characterization of salinity in wheat (Triticum asetivum).
Arch.Agro.Soil.Sci.,2015,61(11),1641-1648.

[17] Biggin, P., Sansom, M. Interactions of -helices with lipid bilayers: a review of simulation studies. Biophys.
Chem.,1999, 76, 161-183.

[18] Blum, A.Effective use of water (EUW) and not water use efficiency (WUE) is the target of crop yield improvement
under drought stress. Field Crop Res., 2009, 112,119-123.

[19] Bohnert, H.J., Nelson, D.E., Jensen, R.G. Adaptations to environmental stress. Plant Cell,1995, 7, 1099-1111.

[20] Bray, E.A., Bailey-Serres, J., Weretilnyk, E. Responses to abiotic stresses. In: Gruissem W, Buchannan B, Jones R,
editors. Biochemistry and molecular biology of plants. Rockville, MD: American Society of Plant
Physiologists,2000, p. 1158-1203.

[21] Broekaert, W.F., Cammue, B.P.A., De Bolle, M., Thevissen, K, De Samblanx, G., Osborn, R.W. Antimicrobial
peptides from plants. Critical rev. Plant Sci.,1997, 16, 297-323.

[22] Carlsson, A., Nystrom, T., de Cock, H., Bennich, H. Actin-an insect immune protein-binds LPS and triggers the
specific inhibition of bacterial outer-membrane protein synthesis. Microbiol.1998, 144, 2179-2189.

[23] Carmona, M.J., Molina, A., Fernandez, J.A., Lopez-Fando, J.J and Garcia- Olmedo, F.Expression of the alpha-
thionin gene from barley in tobacco confers enhanced resistance to bacterial pathogens. Plant Journal, 1993, 3, 457-
462.

[24] Chinnusamy, V., Zhu, J. and Zhu, J.K. Gene regulation during cold acclimation in plants. Physiol. Plant.,2006, 126,
52-61.

[25] Choudhary, K., Choudhary, O.P., Shekhawat, N.S. Marker assisted selection: a novel approach for crop improvement
American-Eurasian Journal of Agronomy,2008, 1(2),26-30.

[26] Coca, M., Bortolatti, C., Rufat, M., Pefias, G., Eritja, R., Tharreau, D., del Pozo, A.M., Messeguer, J., San Segundo,
B.Transgenic rice plants expressing the antifungal AFP protein from Aspergillus giganteus show enhanced resistance
to the rice blast fungus Magnaporthegrisea. Plant Mol Biol.,2004, 54, 245-259.

[27] Collard, B.C.Y., Mackill, D.J. Marker-assisted selection: an approach for precision plant breeding in the twenty-first
century. Philos. Trans. R. Soc. Lond. B Biol. Sci.,2008, 363, 557- 572.

[28] Cooper, D., Lapidot, M., Heick, H.A., Dodde, J.A., Beachy, R.N. Multi-virus resistance in transgenic tobacco plants
expressing a dysfunctional movement protein of tobacco mosaic. Virology,1995, 206, 307-313.

[29] Crosbie, T.M., Eathington, S.R., Johnson, G.R., Edwards, M., Reiter, R., Stark, S., Mohanty, R.G., Oyervides, M.,
Buehler, R.E., Walker, A.K., Dobert, R., Delannay, X., Pershing, J.C., Hall, M.A., Lamkey, K.R. Plant breeding:
past, present and future. In: K.R. Lamkey and M. Lee, eds., In Plant Breeding: The Arnel R. Hallauer International
Symposium.2006, pp. 3-50.

[30] Dangl, J.L., Grant, S.R. The Pseudomonas syringae type Il effector HopAM1 enhances virulence on water-stressed
plants. Molecular Plant-Microbe Interactions,2008, 21, 361-370.

Volume-8 | Issue-1 | April, 2022 9



NN Publication Journal of Advance Research in Food, Agriculture and Environmental Science ISSN: 2208-2417

[31] Dix, P.J.Cell culture manipulations as a potential breeding tool. Low temperature stress in crop plants. — New York,
USA,1979, p. 463-472

[32] Duncan, D.R., Widholm, J.M.Proline is not me primary determination of chilling tolerance induced by mannitol or
abscisic acid in regenerable maize callus cultures, Plant Physiology.,1991,vol. 95, No. 4, p. 1284-1287.

[33] Dure, L.Control of plant express (ed. Verma, D.P.S.), CRC press, Boca Raton,1992, pp325-335.

[34] Durell, S.R., Raghunathan, G., Guy, H.R. Modelling the ion channel structure of cecropin. Biophysical J,1992, 63,
1623- 1631.

[35] Eathington, S.R., Crosbie, T.M., Edwards, M.D., Reiter, R.S., Bull, J.K. Molecular markers in a commercial breeding
program. Crop Sci.,2007,47,5154-S163.

[36] EPA.  February 2011  Pesticides Industry. Sales and Usage 2006 and 2007: Market
Estimates(http://www.epa.gov/opp00001/pestsales/07pestsales/market_estimates2007.pdf).Summary  in  press
release here (http://www.epa .gov/oppfeadl/ch/csb_page/updates/2011/sales-usage06-07.html) Main page for EPA
reports on pesticide use is here (http://www.epa.gov/opp00001/pestsales/).

[37] Feng, Z., Guo, A., Feng, Z.Amelioration of chilling stress by triadimefon in cucumber seedlings. Plant Growth
Regulation Journal,2003, vol. 39, No. 3, p. 277-283.

[38] Ferry, N., Raemaekers, R.J.M., Majerus, M.E.N., Jouanin, L., Port, G., Gatehouse, J.A., Gatehouse, A.M.R.Impact
of oilseed rape expressing the insecticidal cysteine protease inhibitor oryza cystatin on the beneficial predator
Harmonia axyridis (multicoloured Asian ladybeetle). Mol. Ecol.,2013, 12 (2),493-504.

[39] Flynn, P."Biotic vs. Abiotic - Distinguishing Disease Problems from Environmental Stresses". ISU Entomology.
Retrieved 16 May 2013

[40] Franco, O.L., Rigden, D.J., Melo, F.R., Grossi, de Sa, M.F. Plant alpha-amylase inhibitors and their interaction with
insect alpha-amylases - structure, function and potential for crop protection. Eur. J. Biochem.,2002, 269,397-412.

[41] Frisch, M., Bohn, M., Melchinger, A.E. Minimum sample size and optimal temperature in cool season food legumes,
Euphytica,1999b,73, 73-83.

[42] Gahan, L.J., Pauchet, Y., Vogel, H. and Hecke, D.G. An ABC transporter mutation is correlated with insect
resistance to Bacillus thuringiensis CrylAc toxin. PLoS Genet.,2010, 6(12), 1-11.

[43] Goel, A.K., Lundberg, D., Torres, M.A., Matthews, R., Akimoto-Tomiyama, C., Farmer,

[44] Golemboski, D.B., Lmonossoff, G.P. and M. Zaitlin. Plant transformed with tobacco mosaic virus non-structural
gene sequence are resistant to the virus. Proc. Nat. Accad. Sci. USA,1990, 87, 6311-6315.

[45] Gomez, I., Pardo-Lopez, L., Munoz-Garay, C., Fernandez, L.E., Perez, C., Sanchez, J., Soberon, M., Bravo, A. Role
of receptor interaction in the mode of action of insecticidal Cry and Cyt toxins produced by Bacillus thuringiensis.
Peptides,2007, 28(1),169-173.

[46] Gonsalves, D. Transgenic papaya in Hawaii and beyond. AgBioForum,2004, 7, 36 -40.

[47] Greaves, J.A.Improving suboptimal temperature tolerance in maize: the search for variation. Journal of Experimental
Botany,1996,vol. 47, No. 296, p. 307-323

[48] Grover, A. and Gowthaman, R.Strategies for development of fungus-resistant transgenic plants. Curr Sci.,2003,
84,330-340.

[49] Haggag, W.M.Biotechnological aspects of plant resistant for fungal diseases management. American-Eurasian J
Sustainable Agric.,2008, 2, 1-18.

[50] Hanson, D. E., D. A. Ball, and C. A. Mallory-Smith.Herbicide resistance in jointed goatgrass (Aegilops cylindrica):
simulated responses to agronomic practices. Weed Technol.,2002, 16,156-163.

[51] Holmstrom,K.O.,Mantyia, E., Welin, B., Mandal, A., Palva, E.T., Tunnela, O.E. and Londesborough, J.
Nature.,1996, 379, 683-684.

[52] Hospital F, Charcosset, A. Marker-assisted introgression of quantitative trait loci. Genetics, 1997, 147, 1469-1485.

[53] Huang, Y., Nordeen, R.O., Di M, Owens, L.D., McBeth, J.H.Expression of an engineered cecropin gene cassette in
transgenic tobacco plants confers disease resistance to Pseudomonas syringae pv. tabaci. Phytopathology,1997, 87,
494-499.

[54] Hultmark, D., Engstrém, A., Andersson, K., Steiner, H., Bennich, H., Boman, H.G. Insect immunity. Attacins, a
family of antibacterial proteins from Hyalophora cecropia. EMBO J.,1983, 2, 571-576.

[55] In current years the MAS has been hastened by the invention of big number of QTL-specific molecular markers for
both quantitative and qualitative traits.

[56] Iriti, M., Faoro, F. Review of innate and specific immunity in plants and animals. Mycopathologia,2007, 164, 57-
64.

[57] Jauhar ,P.P and Khush, G.S. Importance of biotechnology in global food security. In Food security and environmental
quality in the developing world. Edited by R. Lal et al. Boca Raton, FL CRC Press,2002, 107-128.

[58] Jaynes, J.M., Xanthopoulos, K.G., Destéfano-Beltran, L., Dodds, J.H. Increasing bacterial disease resistance in plants
utilizing antibacterial genes from insects. Bioassays,1987, 6, 263-270.

[59] Jiang, G.L. Molecular markers and marker assisted breeding in plants. In: S.B. Anderson eds., Plant Breeding from
Laboratories to Fields. InTech, Croatia, 2013, pp. 45-83.

[60] Jones, R.A.Plant virus emergence and evolution: Origins, new encounter scenarios, factors driving emergence,
effects of changing world conditions, and prospects for control. Virus Res.,2009.

[61] Kavi Kishore, P.B. and Reddy, G.M. Oryza,1986, 23:102-108.

[62] Kawamitsu, Y., Driscoll, T., Boyer, J.S. Photosynthesis during desiccation in an Intertidal Alga and a Land Plant.
Plant Cell Physiol.,2000, 41 (3), 344-353.

Volume-8 | Issue-1 | April, 2022 10


http://www.epa.gov/opp00001/pestsales/07pestsales/market_estimates2007.pdf).Summary
http://www.epa/
http://www.epa.gov/opp00001/pestsales/

NNPublication Journal of Advance Research in Food, Agriculture and Environmental Science ISSN: 2208-2417

[63] Keen, N.T. Plant disease resistance: progress in basic understanding and practical application. Adv. In Botanical
Res., 1999, 30, 292- 328.

[64] Ko, K.Attacin and T4 lysozyme transgenic 'Galaxy' apple: Regulation of transgene expression and plant resistance
to fire blight (Erwinia amylovora). Ph.D. dissertation, Cornell University, NY,1999.

[65] Lilley, J.M., Ludlow, M.M., McCouch, S.R., O’Toole, J.C. Locating QTL for osmotic adjustment and dehydration
tolerance in rice. J Exp Bot., 1996,47,1427-1436.

[66] Luck, J., Spackman, M., Freeman, A., Tre bicki, P., Griffiths, W., Finlay, K., Chakraborty, S.Climate change and
diseases of food crops. Plant Pathology, 2011, 60, 113-121.

[67] Lukatkin, A.S., Levina, T.E. Effect of exogenous modifiers of lipid peroxidation on chilling injury in cucumber
leaves. Russian Journal of Plant Physiology,1997,vol. 44, No. 3, p. 343-348

[68] Lurie, S., Ronen, R., Lipsker, Z., Aloni, B. Effects of paclobutrazol and chilling temperatures on lipids, antioxidants
and ATPase activity of plasma-membrane isolated from green bell pepper fruits. Physiologia Plantarum,1994, vol.
91, No. 4, p. 593-598

[69] Lynch D.V.Chilling injury in plants: the relevance of membrane lipids,in:Katterman F. (Ed.), Environmental Injury
to Plants, Academic Press, New York,1990, pp. 17-34.

[70] Madgwick, J., West, J., White, R., Semenov, M., Townsend, J., Turner, J., Fitt, B.L. Impacts of climate change on
wheat anthesis and fusarium ear blight in the UK.European Journal of Plant Pathology,2011, 130, 117-131.

[71] Maiti, B., Murply, J.F., and A.G. Hunt. Plant that express a polyvirus proteinase gene are resistant to virus infection.
Proe. Nat. Acad. Sci. USA,1993, 90,6110-6114.

[72] Manczinger, L., Antal, Z and Kredics, L. Ecophysiology and breeding of mycoparasitic Trichoderma strains. Acta
Microbiologica et Immunologica Hungarica,2002, 49, 1-14.

[73] Mangrauthia, S.K., Parameswari, B., Jain, R.K., Praveen, S.Role of genetic recombination in the molecular
architecture of Papaya ringspot virus. Biochem Genet.,2008, 46, 835-846.

[74] Marone, Daniela, Anna Maria Mastrangelo, Grazia Maria Borrelli, Antonia Mores, Giovanni Laido, Maria Anna
Russo, and Donatella Bianca Maria Ficco. "Specialized metabolites: Physiological and biochemical role in stress
resistance, strategies to improve their accumulation, and new applications in crop breeding and management.” Plant
Physiology and Biochemistry (2022).

[75] Mcintosh, R.A. Breeding wheat for resistance to biotic stress. In: Braun, H.J., Altay, F., Kronstad, W.E., Beniwal,
S.P.S. & McNab, A. (Eds.). Wheat: prospects for global improvement. Proc. 5th Int. Wheat Conf. 1996, Ankara,
Turkey. Kluwer Acad. Publ. Dordrecht. The Netherlands.,1997, pp 71-86.

[76] Mentag, R., Lukevich, M., Morency, M.J and Seguin, A. Bacterial disease resistance of transgenic hybrid poplar
expressing the synthetic antimicrobial peptide D4EL. Tree Physiol.,2003, 23, 405-411.

[77] Michaeli, R., Riov, J., Philosophhadas, S., Meir, S.Chilling-induced leaf abscission of Ixora coccinea plants. II.
Alteration of auxin economy by oxidative stress. Physiologia Plantarum..,1999,vol. 107, No. 2, p. 174-180

[78] Mitchell, D.E., Madore, M.A.Patterns of assimilates production and translocation in muskmelon (Cucumis melo L.).
2. Low temperature effects. Plant Physiology,1992,vol. 99, No. 3, p. 966-971

[79] Mitra, A. and Zhang, Z. Expression of a human lactoferrin cDNA in tobacco cells produces antibacterial protein(s).
Plant Physiol., 1994, 106, 977- 981.

[80] Mittler, R. and Blumwald, E.Genetic engineering for modern agriculture: challenges and perspectives. Annual
Review of Plant Biology,2010, 61,443-462.

[81] Mohmand, A.S. and Nabors, M.W.(1991). Pa. J. Agri. Res.,87-89.

[82] Molina, A, Ahl Goy, P., Fraile, A., Sanchez-Monge, R and Garcia- Olmedo, F. Inhibition of bacterial and fungal
pathogens by thionins of types I and Il. Plant Sci.,1993, 92, 169-177.

[83] Montesinos, E.Antimicrobial peptides and plant disease control. FEMS Microbiol Letters,2007, 270,1-11.

[84] Munns, R., James, R. A. and Lauchli, A. Approaches to increase the slat tolerance of wheat and other cereal
crops.Journal of experimental Botany,2006,1-19.

[85] Munns, R.Genes and salt tolerance: bringing them together. New Phytologist,2005, 167, 645-663.

[86] Nakajima, H., Muranaka, T., Ishige, F., Akutsu, K., Oeda, K. Fungal and bacterial disease resistance in transgenic
plants expressing human lysozyme. Plant Cell Rep.,1997, 16, 674-679.

[87] Neuhaus, J.M.Plant chitinases (PR-3, PR-4, PR-8, PR-11). In: Datta S.K. & Muthukrishnan S., eds. Pathogenesis-
related proteins in plants. Boca Raton, FL,USA,1999, CRC Press, 77-105.

[88] Nicol, J.M., Turner, S.J., Coyne, D.L., Nijs Ld, Hockland, S., Maafi, Z.T. Current nematode threats to world
agriculture. In: Jones J, Gheysen G, Fenoll C,eds. Genomics and molecular genetics of plant—nematode interactions.
Amsterdam, the Netherlands: Springer,2011, 21-43.

[89] Norelli, J.L., Aldwinckle, H.S., Destéfano-Beltran, L., Jaynes, J.M. Transgenic 'Malling 26" apple expressing the
attacin E gene has increased resistance to Erwinia amylovora. Euphytica, 1994, 77, 123-130.

[90] Norelli, J.L., Mills, J.Z., Momol, M.T., Aldwinkle, H.S.Effect of cercropintype transgenes on fire blight resistanc of
apple. Acta Horticult.,1998, 489 273-278.

[91] Oelfose, D. Apple polygalacturonase inhibition potential expressed in transgenic tobacco inhibits polygalacturonases
from fungal pathogens of apple and anthracnose of lupins. Phytochemistry,2006, 67, 255-263.

[92] Ommen, O.E., Donnelly, A., Vanhoutvin, S., van Oijen, M., Manderscheid, R. Chlorophyll content of spring wheat
flag leaves grown under elevated CO2 concentrations and other environmental stresses within the ESPACE-wheat
project. Eur. J. Agron.,1999, 10, 197-203.

Volume-8 | Issue-1 | April, 2022 11



NNPublication Journal of Advance Research in Food, Agriculture and Environmental Science ISSN: 2208-2417

[93] Orvar, B.L., Sangwan, V., Omann, F., Dhindsa, R.S.Early steps in cold sensing by plant cells: The role of actin
cytoskeleton and membrane fluidity. Plant J,2000, 23, 785-794.

[94] Padovan, Lara., Scocchi, Marco., Tossi, Alessandro. Structural Aspects of Plant Antimicrobial Peptides. Current
Protein and Peptide Science,2010, 11, 210-219.

[95] Pandurangan, S., Workman, C., Nilsen, K., & Kumar, S. (2022). Introduction to Marker-Assisted Selection in Wheat
Breeding. In Accelerated Breeding of Cereal Crops (pp. 77-117). Humana, New York, NY.

[96] Peumans, W. J., Van Damme, E. J. M.Prevalence, biological activity and genetic manipulation of lectins in foods.
Trends Food Sci. Technol.,1996, 7,132-138.

[97] Powell, K.S, Gatehouse, A.M.R., Hilder, V.A. and Gatehouse J.A. Anti feedantv effects of plant lectins and an
enzyme on the adult stage of the rice brown plant hopper, Nilaparvata lugens. Entomol. Exp. Appl.,1955, 75, 51-
59.

[98] Punja, Z.K.Biotechnology and Plant Disease Management. Pub Hardback, New York,2007, pp 580.

[99] R. Munns. “Genes and salt tolerance: bringing them together,” New Phytologist,2005, vol. 167, no. 3, pp. 645-663.

[100] Ragot, M., Gay, G., Muller,. J.P., Durovray, J. Efficient selection for the adaptation to the environment through
QTL mapping and manipulation in maize. In: J.M. Ribautm and D. Poland, eds., Molecular approaches for the
genetic improvement of cereals for stable production in water-limited environments. CIMMYT, Mexico0,2000, pp.
128- 130.

[101] Ravi, Samathmika, Mahdi Hassani, Bahram Heidari, Saptarathi Deb, Elena Orsini, Jinquan Li, Christopher M.
Richards et al. "Development of an SNP Assay for Marker-Assisted Selection of Soil-Borne Rhizoctonia Solani
AG-2-2-111B Resistance in Sugar Beet." Biology 11, no. 1 (2022): 49.

[102] Reeck, G.R. Proteinase inhibitors and resistance of transgenic plants to insects. In: Carozzi N. & Koziel M., eds.
Advance in insect control: the role of transgenic plants. London: Taylor and Francis Press,1997,157-183.

[103] Reynoird, J.P., Mourgues, F., Norelli, J.L., Aldwinckle, H.S., Brisset, M.N., Chevreau, E. First evidence for
differences in fire blight resistance among transgenic pear clones expressing attacin gene. Plant Sci.,1999. 149: 23-
31.

[104] Ribaut, J..M, Hoisington, D.Marker-assisted selection: new tools and strategies. Trends Plant Sci.,1998, 3, 236-
239.

[105] Ribaut, J..M, Vicente, M.C., Delannay, X.Molecular breeding in developing countries: challenges and
perspectives. Curr Opin Plant Biol.,2010,13,213-218.

[106] Ribaut, J.M., Edmeades, G., Perotti, E., Hoisington, D.QTL analysis, MAS results and perspectives for drought-
tolerance improvement in tropical maize. In: J.M. Ribaut and D. Poland, eds., Molecular approaches for the genetic
improvement of cereals for stable production in water-limited environments. CIMMYT, Mexico,2000, pp. 131-
136.

[107] Ribaut, J.M., Ragot, M.Marker-assisted selection to improve drought adaptation in maize: the backcross approach,
perspectives, limitations, and alternatives. J Exp Bot.,2007,58,351-360.

[108] Ritzenthaler, C.Resistance to plant viruses: old issues, news answers? Current Oppin. Plant Biothecnology,2005,
16, 118-122.

[109] Rizhsky, L., Liang, H.J., Shuman, J., Shulaev, V., Davletova, S., Mittler, R.When defense pathways collide. The
response of Arabidopsis to a combination of drought and heat stress. Plant Physiology,2004b,134,1683-1696.

[110] Roberts, M. "Preface: Induced Resistance to biotic stress". J. Exp. Bot.,2013, 64 (5), 1235-1236..

[111] Rockstrom, J., Falkenmark, M. Semiarid crop production from a hydrological perspective: gap between potential
and actual yields. Critical Reviews in Plant Sciences,2000, 19,319-346.

[112] Rommens, C.M., Kishmore, G.M.Exploiting the full potential of disease resistance genes for agricutural use.
Current Opinion in Biotechnol.,2000, 11, 120-125.

[113] Roy, B., S.K. Noren, A.B., Mandal and A.K. Basu.Genetic engineering for Abiotic stress tolerance in agricultural
crops. Biotechnology,2011, 10, 1-22.

[114] Rushton, P. J and Gurr, S. J.Engineering plants with increased disease resistance: what are we going to express?
Trends in Biotech,2005, 23, 275-82.

[115] Sahrawat, A.K., Becker, D., Litticke, S and Ldrz, H.Genetic improvement of wheat via alien gene transfer, an
assessment. Plant Sci.,2003,165,1147-1168.

[116] Salina, E., Dobrovolskaya, O., Efremova, T., Leonova, I., Roder, M.S. Microsatellite monitoring of recombination
around the Vrn-B1 locus of wheat during early backcross breeding. Plant Breed.,2003, 122, 116-119.

[117] Schutte,G., Stachow., U., Werner, A. Agronomic and environmental aspects of the cultivation of transgenic
herbicide resistance plant. Text — umwelbtundesamt 11,2004, i-iii 1-111.

[118] Shahazad. A., Igbal, M., Asif, M. Hirani, A. H. And A.Goyal. Growing wheat on saline sand;can a dream come
true?. Australin J.Crop Sci.,2013,7(4),515-524.

[119] Shao, H.B., Chu, L.Y., Jaleel, C.A., Zhao, C.X.Water-deficit stress-induced anatomical changes in higher plants.
Comptes Rendus Biologies,2008,331,215-225.

[120] Specialized plant metabolites are compounds mixed in a big range of biological functions.

[121] Stalker, D.M., Hiatt, W.R. and Comai, L.A single amino acid substitution in the enzyme 5- enolpyruvylshikimate-
3-phosphate synthase confers resistance to the herbicide glyphosate. J. Biol. Chem.,1985, 260, 4724-4728.

[122] Steponkus, P. L.Role of the plasma membrane in freezing injury and cold acclimation. Ann. Rev. Plant
Physiol., 1984, 35,543-584

Volume-8 | Issue-1 | April, 2022 12



NNPublication Journal of Advance Research in Food, Agriculture and Environmental Science ISSN: 2208-2417

[123]

[124]

[125]
[126]
[127]

[128]
[129]

[130]
[131]
[132]
[133]
[134]

[135]

[136]
[137]
[138]
[139]
[140]
[141]

[142]
[143]

[144]
[145]

Suzuki, K., Nagasuga, K., Okada, M.The chilling injury induced by high root temperature in the leaves of rice
seedlings, Plant Cell Physiol.,2008, 49, 433-442.

Tai, T.H., Dahlbeck, D., Clark, E.T., Gajiwala, P., Pasion, R., Whalen, M.C., Stall, R.E., Staskawicz,
B.J.Expression of the Bs2 pepper gene confers resistance to bacterial spot disease in tomato. Proc. Natl. Acad. Sci.
USA, 1999, 23,14153-14158.

Thomashow, M.F.Plant cold acclimation: freezing tolerance genes and regulatory mechanisms. Annu. Rev. Plant
Biol.,1999,50, 571-599.

Thomashow, M.F.Plant cold acclimation: freezing tolerance genes and regulatory mechanisms. Annu. Rev. Plant
Biol.,1999, 50,571-599.

To give ready marker for breeding community, a systematic molecular validation of notable SNPs distributed
across the genome was undertaken.

Tossi, A., Sandri L., Giangaspero, A.Amphipathic,-helical antimicrobial peptides. Biopolymer,2000, 55, 4-30.
Tripathi, L., Tripathi, J.N and Tushemereirwe, W.K.Strategies for resistance to bacterial wilt disease of bananas
through genetic engineering. African J Biotech.,2004, 3,688-692.

Trudel, J., Potvin, C and Asselin, A. Secreted hen lysozyme in transgenic tobacco: Recovery of bound enzyme and
in vitro growth inhibition of plant pathogens. Plant Sci.,1995, 106, 55-62.

Umbeck, P., Johnson, G., Barton, K., Swain, W.Genetically transformed cotton (Gossypium hirsutum L.) plants.
Nat Biotechnol., 1987, 5, 263-266.

Vaeck, M., Reynaerts, A., Hofte, H., Jansens, S., Beukleer, M.D., Dean, C. Transgenic plants protected from insect
attack. Nature,1987, 328, 33-37.

Vaedi, E., Sela, |., Edelbaum, O., Livneh, O., Kuzentsove, I., and Y. Stram. Plant transformed with a cistron of
potato virus Y protease (Nla) are resistant to virus, plenum publishing corp, USA,1993, pp371-378.

Van der Biezen, E.A.Quest for antimicrobial genes to engineer disease-resistant crops. Trends Plant Sci.,2001,
6,89-91.

Verma, A., and N. Mitter. Durable host plant resistance a desirable trait for integrated diseases management. In
rice research for food security and poverty alleviation. Edited by S. Peng and B. Hardy. International Rice Research
Institute philipines.,2001, pp325-344.

Vunnam, S., Juvvadi, P., Merrifield, R.B.Synthesis and antibacterial action of cecropin and proline-arginine-rich
peptides from pig intestine. J. Peptide Res.,1997, 49, 59-66.

Wahab, S. Biotechnological approaches in the management of plant pests, diseases and weeds for Sustainable
Agriculture. J. Biopesticides,2009, 2, 115-134.

Walker, R. H. Preventative weed management. In A. E. Smith, ed. Handbook of Weed Management Systems. New
York: Marcel Dekker, 1995,35-50.

Wang, W.X., Vinocur, B., Altman, A. Plant responses to drought, salinity and extreme temperatures: towards
genetic engineering for stress tolerance. Planta,2003,218,1-14.

Wery, J., Silim, S.N., Knights, E.J., Malhotra, R.S., Cousin, R.Screening techniques and sources and tolerance to
extremes of moisture and air, 1994.

Xu, C.C., Lin, R.C,, Li, L.B., Kuang, T.Y.Increase in resistance to low temperature photoinhibition following
ascorbate feeding is attributable to an enhanced xanthophyll cycle activity in rice (Oryza saliva L.) leaves.
Photosynthetica.2000, vol. 38,No. 2, p. 221-226.

Xu, D., Duan, X., Wang, B., Hong, B., Ho, T.H.D. and Wu, R.Plant Physiol.,1996, 110,249-259.

Yang, C,D., Tang, K.X., Wu, L.B., Li, Y., Zhao, C.Z., Liu, G.J., Shen, D.L. Transformation of haploid rice shots
with snowdrop lectin gene (GNA) by Agrobacterium-mediated transformation. Chinese J. Rice Sci., 1998, 12,129-
133.

Yunus, M. and Paroda, R.S. Theor. Appl. Genet., 1982, 62, 337-343.

Zhou, L., Liu, Y., Liu, Z., Kong, D., Duan, M., Luo, L. Genome-wide identification and analysis of drought-
responsive microRNAs in Oryza sativa.J Exp Bot.,2010, 61,4157-4168.

Volume-8 | Issue-1 | April, 2022 13



	Q.M.I. Haq1*, T.Hussain2, J.K.Al-Alawi1, R.H.Al-Siyabi1 and S.H.Al-Rawahi1



