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ABSTRACT

Pulses are a major source of dietary protein and play an important role in food and nutritional
security, particularly in developing countries. However, climate change combined with the growing
incidence of abiotic and biotic stresses represent major limitations to pulse production. Field pea
(Pisum sativum L.) being one of the most important pulse crop has a range of adaptive responses
under drought and heat stress such as changes in roots architecture and increased activity of
antioxidant enzymes. Moreover, salt and the heavy metals exposure also cause complex metabolic
adaptations. highlighting the need to deepen our understanding of these physiological processes to
maintain productivity and crop quality. This paper describes the wide range of stress responses
present in field peas and emphasizes the need for integrating classical breeding with novel
scientific advances. With increasing demand for food and a changing climate, the paper also
identifies research needs for identifying and improving physiological traits related to stress
tolerance. Enhancing breeding efforts aimed at developing stress-tolerant field pea genotypes is
emphasized as one of the key strategies for sustainable agroecosystems and global food security.
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1. INTRODUCTION

Pisum sativum L., which is commonly referred to
green or field pea has gained significant
recognition and economic importance as a
legume. The presence of nutrients and bioactive
compounds has sparked interest in the potential
health benefits of consuming peas. As a result,
there is an increasing fascination with their use
as food (Wu et al., 2023). Peas have their origins
in Central Asia, Abyssinia (modern day Ethiopia)
and the Mediterranean basin. Additionally, the
Near East is recognized as a centre of origin for
peas (Vavilov et al., 1926). India holds the
second position of being the worlds producer of
green peas after China leading. In terms of
production 14.5 million tons of green peas and
22 million tons of dry peas are cultivated globally
on an annual basis (Senapati et al., 2019). which
rank fifth in production after soybeans, peanuts,
dry beans, and chickpeas are highly esteemed
for their protein profile. They serve as a source of
protein with a variety of nutrients distinguishing
them from other natural sources of protein (Arif et
al., 2020). Field peas can be affected by
different stresses such as high salt levels,
excessive boron caused by alkaline soil, damage
from frost, during reproductive stages, heat
stress and moisture stress (Dita et al., 2006).
This all-encompassing review systematically
investigates and dissects the complex spectrum
of mechanisms that enable the pea plant to
withstand abiotic stress. It provides a thorough
exploration of the varied strategies utilized by the
plant to endure and acclimate to adverse
environmental conditions.

2. NUTRIENT VALUE OF FIELD PEA

from starch found in tubers or cereals (Guillon
and Champ, 2002). Pea starch comes in three
forms. One is rapidly digesting starch (RDS),
which causes a rapid rise in blood sugar levels.
Slowly digestible starch (SDS) is slowly digested
in the small intestine and resistant starch (RS) is
fermented in the colon and contributes to a lower
glycemic index (Guillon and Champ, 2002). The
ratio of amylose to amylopectin in pea starch has
an influence on how it is digested and its effect
on blood glucose levels, after a meal. Moreover,
peas have an amylase content of 38% which
reduces their digestibility leads to a release of
glucose and ultimately contributes to a low
glycemic index (Chung et al., 2010). Field peas
are a source of protein, with protein content
ranging from 14.5%, to 28.5% (Reichert and
MacKenzie et al, 1982). There are four
categories of pea protein: globulin, albumin,
prolamin and glutelin. Globulin and albumin
serve as storage proteins with globulin making
up 55% to 65% and albumin accounting, for 18%
to 25% (Lu et al., 2019). Pea proteins have a
balanced composition of amino acids with
various amount of essential amino acids. Among
these methionine and cysteine are identified as
the limiting amino acids (LACs) in pea seeds (Wu
et al., 2023). Peas contain lectins also referred to
as phytohemagglutinins, that possess the
capability to coagulate red blood cells
(Owusu-Ansah., 1991). Potassium content in
peas is around 1.04% of their weight when they
are dry and without hulls. Additionally,
phosphorus, magnesium and calcium account
for 0.39%, 0.10% and 0.08% of their
composition respectively (Dhal et al., 2012). Pea
seeds contain minerals such as potassium
(ranging from 97 to 99 mg per 100 grams)
calcium (between 9 and 11 mg per 100 grams),

Field peas possess a stability when it comes to magnesium (5 to 7 mg per 100 grams)
viscosity and temperature setting them apart and sodium (3 to 4 mg per 100 grams).
Table 1. Nutrient composition of field pea

S.no  Nutrient Composition References
1. Starch RDS, SDS, RS Guillon and Champ, 2002;
Singh et al., 2017
2. Amylase Content ~38%, reduces digestibility, lowers glycemic index Chung et al., 2010
3. Protein Content 14.5% to 28.5%, globulin, albumin, prolamin, glutelin  Reichert and MacKenzie
etal.,, 1982; He et al.,
2019
4. Amino Acids Balanced, methionine and cysteine as limiting Wu et al., 2023
5. Minerals Potassium (1.04%), phosphorus (0.39%), Dhal et al., 2012
magnesium (0.10%), calcium (0.08%), traces of
copper, nickel, selenium, folate, boron
6. Vitamins Rich in Vitamin B and E (B and y tocopherols) Boschin and Arnoldi, 2011
7. Fiber Composition  Pectin, cellulose, hemicellulose, lignin Dhingra et al., 2012
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They also contain traces of copper, nickel,
selenium, folate, and boron (Reichert and
MacKenzie et al., 1982). Peas are also rich, in
vitamin B. and vitamin E (B and y tocopherols)
(Boschin and Arnoldi, 2011). Peas contain fiber
including pectin, cellulose, hemicellulose, and
lignin. To extract fiber from pea pods methods,
like gravimetric hydrolysis are usually employed.
Furthermore, pea pods exhibit antioxidant
properties and has the capability to remove free
radicals (Dhingra et al., 2012).

3. IMPACT OF DROUGHT STRESS ON
FIELD PEA

Plants experience drought stress when soil
moisture decreases and water loss through
transpiration or evaporation impact them.
Drought stress is marked by reduced water
content, leaf water potential and pressure
potential as the closing of stomata and a decline,
in cell enlargement and growth (Anjum et al.,
2011). Cell growth is greatly affected by drought
because it reduces the pressure, inside cells.
When there is lack of water, it can hinder the
elongation of cells by interrupting flow of water to
those cells that're in the process of elongation
(Nonami et al., 1998). Drought stress leads to
changes in the morphological, physiological and
biochemical reactions. It reduces the
transmission rate of nutrients from the soil to the
roots and decreases their uptake efficiency
(Etienne et al.,, 2018); It can significantly
decrease crop yield and its components viz.,
grains per pod, 100-seed weight, pods per plant,
grain yield per plant, biological yield per plant,
and harvest index (Anjum et al., 2011). During
periods of drought the roots of field peas tend to
grow into the soil as compared to the irrigated
one. In fact, 34% of the pea roots can extend
beyond a depth of 0.23 meters, in dry soil
conditions (Benjamin and Nielsen, 2006).
Drought evokes the closure of stomata, which
leads to diminished cell growth and
photosynthesis (Yudina et al., 2022); Finally, due
to drought, there is a decrease in nodulation and
the plants’ ability to symbiotically fix nitrogen,
resulting in less growth of crop yields. Decrease
in the rate of water availability, results in a strong
reduction in the rate of N uptake in pea plants
(Prudent et al., 2016). The levels of chlorophyll
showed an increase whereas the amounts of
anthocyanins remained unaffected under stress
condition. Additionally, there was a rise in the
concentration of phenols, in the leaves. (Alexieva
et al., 2001).

Nitrogen accumulation and dry weight in all
parts of the pea plant tend to reduce under
moisture stress (Mahieu et al., 2009). Impact
and extent of the damage depend on factors
such as the duration and severity of water
scarcity, stage of crop growth and the specific
genotype of the pea plant (Seleiman et al.,
2021). In pea plants, the drought stress
initiates generation of reactive oxygen species
(ROS) in the targeted cell organelles such as
chloroplast, peroxisomes and mitochondria
subsequently leading to lipid peroxidation,
cellular membrane injuries, protein oxidation and
DNA damage (Pandey et al., 2023). Deprivation
of water at the beginning of flowering
stage reduces vyield of the pea plants as
compared to the water deficiency at the pod-
filling stage (Mahieu et al., 2009). The study of
Guilioni et al., 2003 indicated that water stress
leads to smaller number of reproductive nodes in
pea.

In the face of drought stress the levels of
antioxidant enzymes such as catalase,
ascorbate, superoxide dismutase (SOD) and
peroxidase showed an increase in activity.
Additionally, oxidative stress triggered the
production of glutathione (Mittler et al., 2002).
The presence of ABA accumulation, in response
to stress is a result of the activation of synthesis
and the inhibition of degradation processes. In
pea plants it is observed that ABA aldehyde
oxidase, Peroxisomal acyl-coenzyme A oxidase
3 plays a role in the generation of ABA, under
stress conditions (Zdunek-Zastocka et al., 2004).
In pea nodules the presence of an amount of
ascorbate (ASC) and glutathione (GSH) under
normal condition suggests that these substances
have more important roles, than just being used
as substrates for enzymes like Ascorbate
peroxidase (ASC) peroxidase and
docosahexaenoic acid (DHA) reductase. Their
abundance is crucial for two purposes creating
and maintaining reducing conditions that are
necessary for efficient nitrogen fixation and
protecting the nodules by counteracting activated
oxygen through their antioxidant properties. In
essence ASC and GSH play roles in providing
the environment for nitrogen fixation while also
acting as protective agents against oxidative
stress, in the nodules (Dalton., 1995).
Antioxidants have a role in keeping the balance
of redox and safeguarding plants from harm
when they face drought stress. They assist
plants in managing the generation of reactive
oxygen species (ROS) and ensuring cellular
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Fig. 1. Effects and responses of drought stress in Field pea
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stability ultimately enhancing the plants
resistance to unfavourable environmental
circumstances (Moran et al., 1994).

4. IMPACT OF HEAT STRESS ON THE
FIELD PEA

Heat stress can have effects on pea plants
leading to a decrease in growth related factors
reduced ability for conductance of lower leaf
moisture content and noticeable signs such as
leaf curling, wilting, and yellowing. The severity
of these impacts varies based on the intensity,
duration, and timing of the heat exposure (Sita et
al., 2017). The yield of peas decreases when the
temperature is exceeded above 25°C in Australia
and 30°C in Saskatchewan (Sadras et al., 2012).
Field pea cultivars grown in the Indian
subcontinent under normal growing conditions
Flowering stage is the most sensitive phase for
field pea cultivars under longer growing
conditions especially in regions where flowering
occurs during higher atmospheric as well as soil
temperature in the months of March and April.
The temperature is one of the main challenges
faced by pea crop plant at the early vegetative or
reproductive growth stage and this may reduce
the various yield components of pea. Heat stress
resulted in decreased pod and seed number per
plant and reduced 100 seed weight of pea
cultivars. High temperature induces hot and dry
weather during the critical growth stages can
check the growth of their host plant by reducing
photosynthesis and  chlorophyll  formation
resulting low assimilates utilized for formation of
reproductive organs and also reduce pollen
germination number of pollen tube per pod and
pollen vitality of flowers hence resulting in lesser
pod formation and seed setting that ultimately
lead to decrease pea crop yield and its quality
(Tafesse et al, 2020). The increase in
temperature leads to reduction in germination of
different pea cultivars on an average of 4-8%
which have maximum impact on long maturing
cultivars with the germination loss of 16% as
compared to early genotypes (Lamichaney et al.,
2021). High temperature of 30°C will hinder the
formation of root nodules as a result in decrease
of root length and leaves size, that promotes
early leaf senescence which has a detrimental
effect, on their physiological functions (Huang et
al.,, 2016). The maximum threshold temperature
for the pollen germination and pollen length for
the pea is 36°C (Jiang et al., 2015). Under late
sown condition, for the late maturing genotypes
the reduction in the reproductive period (RP) is 6-
13% and 18-32% for days to maturity (DTM)

(Lamichaney et al., 2021) And also a reduction in
plant height (60.2%), total biomass yield (61.7%),
seed vyield (68.9%) and harvest index (19.3%)
has also been observed (vijaylaxmi et al., 2013).
Under heat stress, the biomass of field pea tends
to decline due to a decrease in leaf area and a
reduction in chlorophyll content. These factors
adversely affect the efficiency of the crop
(McDonald and Paulsen et al., 1997).

Moreover, when plants experience stress, they
tend to produce an amount of reactive oxygen
species (ROS) which in turn assimilate their
ability to effectively convert carbon dioxide during
photosynthesis. As a result, the overall efficiency
of photosynthesis is negatively affected (Hussain
et al. 2021). Field pea plants that are semi
leafless and grow upright have shown to have
tolerance to heat stress because they can
maintain temperatures in their canopy. When
choosing plant varieties that can withstand
temperatures it is important to focus on traits that
are closely linked to yield. It is crucial to plant
characteristics based on different indices for
effective screening under heat stress conditions
as this provides valuable knowledge for the
development of resilient field pea varieties
(Mahmud et al., 2021).

5. IMPACT OF SALT STRESS IN FIELD
PEA

High concentrations of salt in soil can limit the
growth and productivity of crops like field peas.
This is because most crop plants are sensitive to
salt which restricts their ability to reach their
potential in terms of growth and yield (Ahmad et
al., 2012). Seed germination is negatively
affected by salt stress which can hinder water
absorption due to stress or the build-up of
sodium and chloride, this disrupts nutrient uptake
and lead to toxicity. The early stages of seed
germination seedling emergence and initial
survival are particularly susceptible to the
effects of salt (Katembe et al., 1998). Treatment
with sodium chloride resulted in a decrease
of 77% in Acetylene Reduction Activity (ARA)
and a 50% reduction in nitrogenase activity
within the nodules of pea plants (Delgado et al.,
1994). Salt stress triggered the oxidative stress
within  their chloroplast and mitochondria
resulting in elevated formation of oxide Oz and
Hydrogen peroxide H20: (Hernandez et al.,
1999). The response of pea plants to different
levels of salt varied in terms of reduced shoot
weight, nodulation, and recovery after
experiencing stress (Hernandez et al., 2002).
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The presence of salt stress resulted in a
decrease in the levels of Boron (B), Calcium
(Ca), Potassium (K) and Iron (Fe) in pea shoots.
This in turn had an impact on the process of
nodulation and nitrogen fixation (El-Hamdaoui et
al., 2003). Different types of pea plants that can
tolerate salt have shown improvements in their
ability to defend against damage caused by
oxygen species. These improvements were
observed in the mitochondria, chloroplasts and
cytosolic enzymes where there was an increase
in the components of the glutathione ascorbate-
glutathione (ASC-GSH) cycle and superoxide
dismutase (SOD) isozymes (Hernandez et al.,
2002).

6. IMPACT OF HEAVY METAL STRESS
ON FIELD PEA

Human activities lead to the buildup of metals
including iron (Fe), manganese (Mn), copper
(Cu), nickel (Ni), cobalt (Co), cadmium (Cd), zinc
(Zn), mercury (Hg) and arsenic in soil. Such
activities involve the release of waste the use of
fertilizers smelting procedures and sewage
disposal (Aydinalp and Marinova et al., 2009).
Plants undergo metabolic changes when they
are exposed to high levels of toxic heavy metals
(Dubey et al.,, 2011). Cd can also disrupt the
absorption and transportation of nitrates which, in
turn impacts nitrogen fixation and the process of
assimilation (Balestrasse et al., 2003). The xylem
vessel, adaxial sclerenchyma, epidermis,
stomata and mesophyll cells of Cd-treated plants
under CLSM (Confocal laser scanning
microscopy) showed strong red fluorescence,
indicating Oz raises. When dihydroethidium
(DHE) was incubated with 2,2,6,6-
tetramethylpiperidinooxy (TMP) for 15 min, it was
found that the DHE fluorescence was completely
eliminated (Rodriguez-Serrano et al., 2009)
Excessive exposure to copper results in the
generation of stress leading to damage to
molecules and causing leaf discoloration. When
copper and cadmium are combined it has an
impact on the germination process and growth of
seedlings (Neelima and Reddy, 2002).
Accumulation of Hg2+ in plants can cause
damage to disturb the functioning of
mitochondria and result in oxidative stress, which
can ultimately lead to disruption of biomembrane
lipids (Zhou et al., 2007). Cr impact the process
of photosynthesis, indues metabolic modification
and increases antioxidant mechanisms (Shanker
et al., 2003). hexavalent chromium (Cr) affects
the pea root plasma membrane (PM). With
increasing Cr concentration, the pea root PM

structure and function are impaired, resulting in
inhibited photosynthesis and suppressed pea
growth (Pandey et al., 2009%). Addition of
chromium to pea plants resulted in an increase in
reactive oxygen species (ROS) produced in
chloroplasts, and the highest effect was
observed for hydroxyl radicals. The increase in
ROS levels was found to be concurrent with the
decrease in the activity of photosynthetic electron
transport under chromium stress especially at
100 pM chromium, suggesting a possible link
between chromium-induced generation of ROS
and photosynthetic impairment in plants (Pandey
et al., 2009°). Chromium treatment affected both
the ascorbate (ASC) and glutathione (GSH) pool
in pea chloroplasts in a similar way, but the effect
was more pronounced on the GSH pool with
longer exposure to chromium. The ASC level
was significantly decreased on chromium
application with higher concentrations producing

a greater decrease, but the reduced
ASC/oxidized dehydroascorbate (DHA) ratio
decreased only at higher chromium

concentrations. GSH level was significantly
changed with higher chromium concentrations
and longer duration of treatment, and the
oxidized glutathione (GSSG) level was increased
(Pandey et al., 2009°). Excessive levels of lead
can result in characteristics and hinder the
functioning of enzymes leading to imbalances, in
water content and oxidative stress (Reddy et al.,
2005). The exposure to cadmium results in an
increased oxidative damage that is reflected by
malondialdehyde (MDA) and hydrogen peroxide
(H202) levels. As an adaptive response to the
reported increased oxidative stress, plants can
further increase the activity of antioxidant
enzymes like catalase (CAT) and peroxidase
(POD). The increased activity of these enzymes
may represent a key mechanism employed by
plants to avoid oxidative stress in response to
cadmium-metal exposure. Henceforth, plants'
defensive strategies against cadmium-metal
induced oxidative stress potentially enhances the
resistance of the plant to its harmful effects (El-
Okkiah et al., 2022). According to the research
conducted by glala et al (2021), the
Bioaccumulation Factor (BAF) values suggest
that there is an hyperaccumulation of lead and
zinc. The reduction in the shoot growth seen in
this study unambiguously illustrates that the
photosynthetic pigments and Rubisco activity
declines with high probability. It means that Cu,
in the case of heavy metal toxicity, could disturb
some essential biochemical reaction (especially
decrease the photosynthesis) that is crucial for
growth of plants. However, it is perceived that
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reduction in photosynthetic pigments, like
chlorophyll, is attributed to diminish the efficiency
of photonic absorption that provides light energy.
While a reduced Rubisco activity impairs the
initial carbon fixation phase of Calvin cycle in
photosynthesis. The harmful effects,
consequently, of biochemical reactions of plant
stresses on Chlorophylls and Rubisco eventually
decrease the plant growth. (Galal et al., 2021).
The translocation factor (TF) values indicate that
roots tend to accumulate metals than the aerial
parts. Specifically, both lead and cadmium
demonstrate a level of translocation (Wysokinski
et al., 2023). The pea plants were found to be
most sensitive to Cd and Co and slightly tolerant
to Pb. All growth attributes decreased
significantly in a dose-dependent manner. Peas
exhibited 100% sensitivity to both Cd and Co
with concentrations =750 ppm. The toxicity of
heavy metals to pea plants was found in the
following order Co > Cd > Pb (Majeed et al.,
2019).

7. BREEDING APPROACHES
Enhancing the ability of crops to withstand

stress, through breeding methods is restricted by
the complex multi gene characteristic of the trait.

Nevertheless, stress resistant crops have
primarily been developed by incorporating
characteristics, from relatives adapted to

conditions (Bartels and Sunkar, et al., 2005).
Common practices include utilization of
intermediary germplasm, hybridization between
local varieties and elite lines, and the discovery
of drought-adapting traits by exploring the
specific growth stages responding to drought

stress.  High-throughput  phenotyping and
genotyping, marker-assisted selection (MAS),
QTL mapping and GS  contributed to

accelerating breeding activities. High-throughput
technologies, such as next-generation
sequencing (NGS) and whole-genome re-
sequencing, of various accessions have
expanded knowledge on genetic diversity and
candidate genes, promoting development of
superior, pest and disease free SIFSs
(Srivastava et al., 2022). Assessing genotypes
for stress response in conditions and comparing
yields across environments is a common practice
in the field. Drought resistant pea cultivars
showed inhibition in their growth rate compared
to sensitive varieties with noticeable differences
in above ground and root dry matter as well as
shoot and root length (Grzesiak et al., 1997).
Genome editing approaches, in particular
CRISPR/Cas9, have become a powerful tool in

contemporary breeding designs for stress
resistance in crops. Such methods provide for
precise and targeted manipulation of genes and
pathways related to stress tolerance, and are
more efficient than traditional methods (Sharma
et al., 2023; Li et al., 2021). The advancement of
marker-assisted selection (MAS), which enables
breeders to pick superior genotypes based on
genetic information rather than just on
observable qualities, depends on the
identification of quantitative trait loci (QTLS)
associated with drought tolerance (Huang, 2023).
These QTLs provide crucial targets for creating
markers and enhancing MAS efficiency by
identifying particular genomic areas that regulate
drought-related characteristics. The development
of climate-resilient varieties, such as stress-
tolerant peas can further be fast-tracked as
breeders can directly manipulate genomic
regions associated with desirable traits to
increase  crop  adaptabilty to  altered
environmental conditions (Sharma et al., 2023).
Different types of peas showed trends in the
flavonoid content (TFC) and the activities of
antioxidant enzymes. Climax displayed TFC
levels and better responses from antioxidant
enzymes in situations indicating its ability to
thrive as a strong variety. Examination of
correlations unveiled connections, between TFC
and antioxidant enzymes offering understanding
into how these pea varieties respond to stress
(Farooq et al., 2021).

8. BIOTECHNOLOGICAL APPROACHES

Traditional breeding methods may not be
sufficient to maximize crop yield performance.
Therefore, it is essential to enhance breeding
efforts by leveraging all resources including
advancements (Tabori et al. 2011). The
application of  tools necessitates an
understanding of the target species and the
mechanisms underlying stress tolerance (Dita et
al.,2006). The management of stress tolerance at
a level includes activating and controlling
particular stress related genes along with
triggering a series of interconnected molecular
pathways. Biotechnological techniques are
increasingly significant as scientists clone genes
linked to stress resilience and uncover how they
function (Smirnoff et al.,1998). Novel breeding
technigues involve enhancing stress resistance
in plants by creating varieties with stress
tolerance and studying the cellular basis of stress
resilience (Toldi et al. 2010). Stomata regulate
water evaporation and research indicates that
the lipl gene plays a role in controlling opening
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(Ghasemi et al., 2010). The genetic makeup of
field peas comprises around 4.8 billion base
pairs distributed across 14 chromosomes with a
chromosome count of 2n=2x=14 (McPhee et al.
2007). Recent advancements have identified
genes for characteristics and introduced
biotechnological approaches to combat both
biological and environmental stresses in
leguminous plants (Dita et al., 2006). While there
have been limited trait locus (QTL) analyses in
field peas primarily focused on stress factors with
the identification of 72 QTLs for 11 traits none
have been associated with environmental stress
factors (Dita et al., 2006; McPhee et al., 2007).
The use of markers to indirectly select breeding
lines accelerates the selection process compared
to screening in controlled environments. Various
factors such as polymorphism levels between
parent lines, marker expression ambiguity,
positives  discrepancies  between  marker
presence and target genes and the presence
of genes across different linkage groups
need careful consideration (Dita et al.,
2006).

9. TRANSGENIC APPROACHES

In the past the main goal of modification, in peas
has been to show that transformation is feasible
and to set up a system for genetic alteration. In
these experiments genes conferring resistance to
antibiotics and herbicides (like nptll, hpt, bar
among others) were introduced into pea plants.
Although challenges may arise in relation to
regeneration during organogenesis there have
been gene modifications with agricultural
significance reported such as the introduction of
genes encoding virus coat proteins and alpha
amylase inhibitor (McPhee et al., 2008). Given
the risk posed by genetically modified peas
characterized by minimal outcrossing rates (less
than 1%) gene transformation could prove to be
a valuable tool in breeding programs aimed at
improving drought tolerance in peas (McPhee et
al., 2008). Furthermore, genetic engineering
becomes essential when genes associated with
drought tolerance originate from species where
sexual hybridization's unfeasible (such as
relatives or non-plant sources) (Bhatnagar-
Mathur et al, 2008). Limited experiments
have been conducted on gene modifications
to enhance drought tolerance in field peas
due to the nature of plant mechanisms for
drought resistance at various levels. Whole plant,
cellular, metabolic, and genetic (Jewell et al.,
2010).

10. CONCLUSION

Field pea is a cool season crop therefore the
cultivation is limited to an area. To extend its
cultivation to the non-traditional areas, the
identification of cultivars that are resilient to the
changing environment is important. Climate
change leads to variations in precipitation,
temperature, and soil characteristics, including
increased levels of salt and heavy metals.
Therefore, this impact affects crop productivity
due to the sensitivity of the crop to climate
change. This review examines how the plant
responds to stresses such as drought, heat, salt
and heavy metal exposure. Field peas exhibit
adaptive mechanisms, such as adjusting root
growth and activating antioxidant enzymes, to
cope with drought conditions. The complex
interaction of factors like salt and exposure to
metals on field peas requires a detailed
understanding of how they respond
metabolically. Salt stress can lead to metabolic
shifts highlighting the need to uncover the details
involved in the plants adaptive processes. As
agriculture faces challenges from climate change
and the increasing demand, for food sources the
insights provided by this thorough review are
crucial. Blending centuries wisdom, with cutting
edge biotechnological progress presents a
harmonious route to cultivating field peas with
enhanced resistance to stress. This does not
enhance food security but also aligns with the
crucial goal of promoting sustainable farming
methods. "Future research is likely to explore
where ongoing research, into the physiological
factors controlling stress responses in field peas
could lead to advancements. The search for
robust plant varieties of flourishing in
environmental settings becomes crucial for
sustaining the productivity and nutritional value of
this important legume. In this blend of
age knowledge and modern  scientific
advancements field peas emerge as a symbol of
optimism providing answers for sustainable
farming amidst  changing  environmental
conditions.
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