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INTRODUCTION 

 

Polyamines being small positively charged metabolites that are indulged in 
several physiological procedures like fruit growth and ripening, floral initiation, 

embryogenesis, organogenesis, pollen tube growth, leaf senescence and 

mitigating abiotic and biotic stresses (Tiburcio et al., 2014). Functionally, these 
molecules exhibit their function in varied range of biological procedures. Since 

last few years, molecular genetic studies have contributed immensely in 

understanding the transformed activity of enzymes in the synthesis of PA and 
their probable biological functions in plants. Furthermost of the former research 

have concerned 3 biogenic amines: putrescine (Put), spermidine (Spd) and 

Spermine (Spm) and their derivatives (Liu et al., 2015). Over-expression of 
genes indulged in biosynthesis of polyamines results in building up of PA and 

therefore, more stress tolerance. These polyamines are biosynthesized by arginine 

or ornithine decarboxylation by (ADC) or (ODC) respectively (Walter, 2003). 
Cadaverine that is a structurally different diamine following an independent 

pathway for its biosynthesis with respect to Put, also comes under the family of 

polyamines considered as a growth regulator and follows the same mode of 
action. It also tends to accumulate in higher plants under several biotic and 

abiotic stresses without its elaborated role in stress alleviation. It is a five carbon 

chain diamine and structural analog to putrescine is not synthesized in 
Arabidopsis (Liu et al., 2014). It is synthesized from the amino acid arginine. 

Agmatine is formed from ariginine and this reaction is catalysed by arginine 

decarboxylase (ADC), followed by its transformation into N-carbamoyl 
putrescine which ultimately gets converted into Cad using agmatine imino 

hydroxylase (AIH). Alternatively, Cad is also synthesized by a set of methionine 

synthesis through aspartate pathway. On the other hand, ornithine decarboxylase 
(ODC) uses lysine as a varied substrate for Cad synthesis. Alkaloids being one of 

the important metabolites, of which lysine-derived alkaloids demonstrates large 

variety of pharmacological properties like these are anti- cancerous, anti- 
inflammatory, anti- Alzheimer disease, anti- arrhythmic and hypocholesterolemic 

effects. These alkaloids are found in many species of flowering plants and an 
essential amino acid produced in the plastids of terrestrial plants. These are 

distributed into four major groups named: - quinolizidine, lycopodium, piperidine 

and indolizidine. Lysine decarboxylase is first usual step in the synthesis of 
cadaverine which is then oxidized by copper amine oxidase and cyclized to delta 

1- piperidine schiff’s base spontaneously (Bunsupa et al., 2017). Proteomic 

analysis of medicinal plants demonstrated that alkaloids synthesis related proteins 

might play a crucial role in secondary metabolite production. These proteins are 

codeinone reductase, 12-oxophytodienoate reductase, tryptophan synthase & 
strictosidine synthase (Keyvan Aghaei & Setsuko Komatsu, 2013). 

A few recent studies have emphasized the effect of shoot tissue responses 

towards the excess salt concentration, by minimizing the accumulation of toxic 
ions in leaf causing hampered growth and productivity of plant (Julkowska et 

al., 2014). Excess accumulation of salt ions existing in the soil apply osmotic 

pressure that reduces the water uptake by the roots of the plants leading to 
excessive accumulation of reactive oxygen species (ROS) (Jiang et al., 2016), 

and causes root membrane disruption (Gupta & Huang 2014). Inflow of 

increased concentration of Na+ to the root cells in general causes the outflow of 
cytosolic K+ thus creating an imbalance of ion concentration leading to metabolic 

disorders (Witzel et al., 2009). Li et al. (2014) and Saha et al. (2015) stated that 

PA-PA interact with ion channels and contribute to ion homeostasis (Pottosin et 

al., 2014). Regulation of ROS homeostasis throughout salt stress is done by PAs 

by inducing the activation of antioxidant defense system. In the signal 

transduction pathway, stress signals are observed by sensors that are mostly 
placed at the cytomembrane, results in the unharness or activating several 

secondary messengers such as calcium, ROS and inositol phosphates that convey 

the stress signals and stimulates downstream elements, like protein kinases and 
phosphatases (Nakashima et al., 2009; Danquah et al., 2014; Liu et al., 2014a; 

Ma et al., 2015).  

There is a tendency to anticipate numerous existing challenges in agronomy to 
deal with environment modifications and uphold biological procedures and 

quality of fruits and vegetables that will be advanced by considering the 

polyamine pathway. As demonstrated by Tomar et al. (2013), lysine 
decarboxylase catalyses lysine catabolism, which is developmentally regulated. 

Activation of multiple pathways due to binding of PA has resulted in increased 

salinity and draught tolerance in Burmund grass (Cynodon dactylon) (Shi et al., 

2013). The Cad diverse presence in plant parts/products recommends it as a 

prospective candidate for taxonomic marker as well as for marketable 
manipulation along with plant growth and development. 

Compared with other PAs, studies on role of Cad have been fragmented. Shalaby 

et al. (2000) discovered that concentration of Cad increased during germination 
in broad bean, chick pea and lupine. Garcia-Garcia et al. (2000) observed 

presence of small quantities of cadaverine in table olives after three months of 

Environmental stresses are a major threat for agricultural productivity. But certain biotic and abiotic stresses like salinity and heavy 

metals, especially cadmium and lead are the main cause of soil degradation and inhibit germination, speed of germination, dry mass 

accumulation, photosynthetic pigments due to perturbed physiochemical processes resulting decline in growth and related metabolites. 

Salinity possesses a negative impact on plant growth as it causes plant intoxication and osmotic stress which interferes with the crop 

development. While heavy metals inhibit nitrate reductase activity and decrease organic nitrogen and protein contents. Their higher 

concentrations can severely distress the growth of plant and biomass yield. The dynamic approaches of PA’s are demonstrated in all the 

disciplines like plant sciences, human health and microbiology. Despite their important contributions in research, still some areas remain 

least explored like the action of polyamines in plant stress physiology and its future practical applications. Cadaverine (Cad), a 

structurally different diamine which has an independent biosynthetic pathway also comes under the family of polyamines. It improves 

crop salt tolerance; improvise heavy metal stress, acts as a plant growth regulator that further activates antioxidant defense system and it 

intensely upholds the stressed plant growth through preserving the metabolites. 
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brining. Shen & Galston (1985) demonstrated Cad in corn coleoptiles, pea and 

tomato and in Datura (Carrizo et al., 2001). They have demonstrated the 

dependence of cadaverine titres on plant age and concluded that Cad declines 

progressively with age. Han et al. (2000) found elevated quantity of Cad in 

immature citrus species seeds. Piqueras et al. (2002) found high level of Cad 

conjugation under hyperhydric plants of carnation. 
Fecker and his group (1993) observed the enhanced manufacturing of cadaverine 

in hairy root cultures of Nicotiana tobacum. Carrizo et al. (2001) found the 

existence of cadaverine in hairy roots of Brugmansia candida. Cadaverine 
application may induce rooting in the existence of ectomycorrhizal fungi in scot 

pine (Niemi et al., 2002). It may affect nodule metabolism by changing 
bacteriods (Vassileva & Ignatov 2002). Recently, Goyal et al. (2016) found that 

pathogenesis-related protein 1b1 (PR1b1) is a chief tomato fruit protein receptive 

to chilling temperature and up regulated in high polyamine transgenic genotypes. 
Nambeesan et al. (2012) suggested that polyamine mediated vulnerability to 

Botrytis cinerea in Tomato is interrelated to intrusion with the roles of ethylene 

in its defence. The ripening-related metabolic variations are both ethylene 
independent and dependent, and the fruit metabolome is controlled by multiple 

regulators, comprising ethylene and PA. 

 

BIOSYNTHESIS  

 

Polyamines are phytohormones that are aliphatic and ubiquitous in nature, like, 
the diamine Put [NH2 (CH2)4 NH2] that acts as a precursor for the triamine Spd 

[NH2 (CH2)3 NH (CH2)4 NH2] and tetramine Spm [NH2 (CH2 )3 NH(CH2 )4 

NH(CH2 )3 NH2 ]. All these polyamines differ from each other in the number of 
positive charges present on them physiologically. The biosynthesis of Put adopts 

ADC (Adenosine decarboxylase) via agmatine or ODC (Ornithine 

decarboxylase) pathway. Agmatine is formed from arginine and this reaction is 
catalysed by ADC, followed by its transformation into N-Carbamoyl putrescine 

which ultimately gets converted into Cadaverine using agmatine imino 

hydroxylase (AIH). Spd serves as a substrate for the biosynthesis of Spm. 
 

 
 

Figure 1 Schematic outlines of the pathways of polyamine synthesis and 

catabolism 

 

Enzymes: ADC, arginine decarboxylase      Intermediates: SAM, S-adenosyl-

methionine 

ODC, ornithine decarboxylase                         DecSAM, decarboxylated SAM 

LDC, lysine decarboxylase               ACC, 1-aminocyclopropane 

1- 

SPD SYNT, spermidine synthase                                          carboxylic acid 

SPM SYNT, spermine synthase                             GABA, у-aminobutyric acid 

DAO, diamine oxidase                                            MTA, 5-methylthioadenosine 

PAO, polyamine oxidase 

PDH, pyrroline dehydrogenase              Inhibitors:  DFMA, 

difluoromethylarginine 

SAM SYNT, SAM synthase                                DFMO, difluoromethylornithine 

SAM DC, SAM decarboxylase                            AG, aminoguanidine 

ACC SYNT, ACC synthase                                 AOA, aminooxyacetic acid 

ACC OX, ACC oxidase                                       CHA, cyclohexylammonium 

sulphate 

 

Diamine oxidases (DAO) are involved in the conversion of diamine Put into Δ’-

pyroline and releases H2O2 and ammonia as the secondary by-products. These 

DAO’s are found in the cell wall of the plant cells while H2O2 released is 
responsible for the catabolism of Put that facilitates the lignification and cross-

linking under multiple stress conditions. Catabolization of Δ’-pyroline into λ-

aminobutyric acid (GABA) as shown in Fig. 1 leads to its conversion into 

succinic acid that is further a Kreb’s cycle component (Eller et al., 2006). 

Spermidine, Cadaverine and Putrescine are the major essential precursors for the 

biosynthesis of alkaloids in a few plant species. Polyamines are involved in plant 

growth in several aspects as in an associated form with proteins and cinnamic 
acids. Now several genes indulged in such associations have been identified 

rapidly (Takahashi and Tong, 2015). 

 

QUANTIFICATION 

 
As polyamine contribute to basic cellular function their quantification is essential 

in diverse biological origin to understand their specific function in disease 

relevant condition. This is performed through high throughput solid phase 
extraction coupled with LC (liquid chromatography). Polyamines like Putrescine, 

Spermidine, Spermine are simultaneously quantified in various biological 

samples. The use of two solid-phase extraction columns joined with liquid 
chromatography-mass spectrophotometry is novelty of the work. This minimizes 

the sample pre-treatment to a single derivation stage which makes the method 

highly suitable for high throughput screening and routine clinical analysis. This 
method is validated with serum samples completely. Ranges vary dynamically 

from 0.03 to 15 µg/ml for ornithine and 1 to 500 ng/ml for other polyamines 

covering all the physiological concentrations. LloQ (Lower limits of 
quantification) vary between 0.1 and 5ng/ml (Magnes et al., 2014).  

An escalation in the amount of putrescine was detected when tomato plants were 

grown with NH4
+ as the only N source (Fernandez-Crespo et al., 2015). DFMA 

and DFMO being the inhibitors of synthesis of putrescine were used as 

irretrievable inhibitors of enzymes like ODC and ADC to estimate the 

importance and accumulation of putrescine (Fallon and Phillips, 1988) and this 
was done to decrease the accumulation of cellular putrescine which was induced 

by NH4
+ nutrition. Similarly, when an inhibitor solution of 2mM DFMA and 

5mM DFMO was applied for a week before collecting the samples, the content of 
putrescine was observed to be condensed by 35.3% in the plants when growth 

with NH4
+ (Fernandez-Crespo et al., 2015). 

 

EFFECT OF ABIOTIC STRESSES ON PLANTS 

 

Abiotic stresses like salinity and heavy metal accumulation possess a negative 
impact in plant growth in irrigated and non-irrigated areas in various worlds’ 

barren regions and are one of the main concerns for agriculture (Nasr et al., 

2012; Meloni et al., 2008; Ríos-Gómez et al., 2010; Velarde et al., 2003). This 
causes plant intoxication and osmotic stress which interferes with the crop 

development (Porta et al., 1999). There are various microorganisms which act as 

an osmo-protectant to seedlings of tomato when grown in saline cultures. For 
example, to enhance the tomato osmo tolerance seeds were associated with 

Azospirullum brasilense Cd which transforms bacteria with a plasmid concealing 

a trehalose biosynthesis gene fusion or Chlorella vulgaris. These two showed a 
positive response on tomato. This increased the salt tolerance of tomato in 

hydroponic culture by microbial association. 

The primary effects observed during soil salinity are much related as exhibited by 
plants when exposed to drought. Photosynthetic metabolism is inhibited when 

stomatal conductance is reduced by reduction in potential of leaf water (Zribi et 

al., 2009). The biofertilizers mobilize and preserve nutrients in the soil. For 
example: - Azospirullum is the plant growth promoting bacteria which has the 

capability to enhance plant growth development and yield of several agronomic 

crops (Givandan and Bally, 1991; Strzelczyk et al., 1994).  
Nacl sensitivity was explained by threating plant roots with cadaverine. Plants 

were grown with or without 2mM cadaverine and then subjected to DAB 

staining. The root growth with 2mM cadaverine treatment was severely inhibited. 
The root tip portion were heavily stained exhibiting the manufacturing of higher 

levels of H2O2 (Liu et al., 2014).  

Likewise NO effects the salt induced variations in free amino acid levels of 
maize. Subsequently, lysine and argentine are responsible for synthesis of 

polyamines, it is expected that nitric oxide also influences their concentration. 
NO donor increases the cadaverine levels and gets decreased by an inhibitor of 

NO synthesize in salt stressed maize. This indicates that cadaverine levels and 

NO concentration is responsible in amending the response to solve stress in 
maize (Simon-Sarkadi et al., 2014). 

Due to environmental unfavourable conditions salinity is prevalent in the world. 

Growth and crop production severely gets effected due to salt stress while there 
are certain cultivars of crops that demonstrate substantial tolerance against the 

effects of salinity. Among these salt stress proteomic responses plays an 

important role to manage with it and have become the core centre of interest. 
Various physiological responses are responsible for protein upsurge and 

reduction even before changes in the physiology of the plants take place. So, 

proteomic approach marks a bridge in the path of interfering how crops response 
to salt stress. Various proteins that are responsive to salt have been discovered in 

major crops that can withstand against salt stress. For example- heat shock 

proteins, pathogen related proteins, ODC, ascorbate peroxidase, osmotin, protein 
kinase and other transcription factor (Keyvan Aghaei & Setsuko Kematsu, 
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2013). In contrast, when two cultivars of tomato L. Esculentum Mill (Roma and 

Rio Grande) were opened to pre-treated cheese whey waste water (CWW) used at 

different salinity concentrations 1.75, 2.22, 3.22, 5.02 and 10.02 dsM (-1) and 

compared with fresh water (1.44 dsM (-1)). No prominent effects on the dry 

biomass and fresh weight of the parts of the plant like leaves stem and roots were 

observed (Prazeres et al., 2013). For the study of defined stimuli like hormone or 
abiotic stress treatments profiling of transcriptomics should be specifically 

mentioned (Kilian et al., 2012) and so the microarray analysis of Arabidopsis 

thaliana genome has delivered a useful technique to find the effects of various 
gene expressions (Redman et al., 2004; Zeller et al., 2009). For example- during 

a survey around 2400 Arabidopsis genes out of 8100 genes have shown the 
common expression to salt, osmotic and cold- stress treatment (Kreps et al., 

2002). 

 

ABIOTIC STRESS MITIGATION  

 

The study of polyamine response on growth and developmental aspect of plant is 
now being dealt by a number of scientists. Several groups have worked upon 

different aspects of PA. Put, Spd and Spm are the three most verdant polyamines 

which show abundantly enhanced measure of abiotic stresses (Yang et al., 2007). 
It has been observed in the majority cases that just one variety of the 3 

polyamines show an apparent enhancement. For an instance, when Liu et al., 

(2006) treated callus of apple with salt, Put. levels amplify, whereas other PA like 

Spd and Spm experience insignificant changes. In a different study, it was 

conveyed that 18 different varieties of rice unveiled prominent deviations in Spm 

levels when they experience drought stress for a long period (Do et al., 2014). 

Such reports suggest that accumulation of polyamines is affected by variety of 

aspects like species of plants, their stress tolerance capacity, stress varieties and 
other environmental surroundings, and therefore the physiology of the inspected 

tissue/organs. This further specifies that the reason for getting differing and 

contradictory results is the presence of extensive PA dynamics under abiotic 
stress. The extent of PA pool may be related to the stress tolerance capacity, more 

emphasizing the importance of PA’s in providing defense against stresses (Hatmi 

et al., 2015). Compelling proof specifies the involvement of PA in abiotic and 

biotic stress responses in plants. Certainly, genetic engineering of polyamine 

levels in plants has enhanced biotic and abiotic stress resistance in exemplary 
plants and crops effectively. There is a tendency to anticipate numerous existing 

challenges in agronomy to deal with environment modifications and uphold 

biological procedures and quality of fruits and vegetables that will be advanced 
by considering the polyamine pathway. As demonstrated by Tomar et al. (2013), 

lysine decarboxylase catalyzes lysine catabolism, which is developmentally 

regulated.  
 

 

Table 1 Depicting multiple abiotic stress mitigation by different polyamines 

Plant/Crop name 

 

Stress/Activity 

involved 

Polyamine(s)  used 

 
Metabolic activity effected 

References 

 

 

Apple callus 

 

Salt 

 
Putrescine 

 

Importance of arginine 
decarboxylase pathway in stress 

response. 

 
Liu et al. (2006) 

 

 

Rice 

 

Salt, Drought 

 

Spermine 
 

 
Changes in free PA levels, 

expression of polyamine 

biosynthesis genes. 

 

Do et al. (2014) 

 

 

Burmund Grass 

 
Salinity and 

Drought 

 

Spermidine 

 

Comparative proteomic and 

physiological analyses revealed the 
protective effect of PA. 

 

Shi et al. (2013) 

 

 

Legumes (Broad 

Bean, Chick pea and 

Lupine) 

 

Temperature 

 

Cadaverine 

 

 

Changes in biogenic amines. 

 

Shalaby et al. (2000) 

 

 

Table Olives 

 

Salt 

 
Cadaverine 

 

Content of Biogenic amines 

determined. 

 

Garcia-Garcia et al. (2000) 

 

 
Corn coleoptiles, Pea, 

Tomato 

 

Osmotic 

 
Cadaverine 

 

Correlations between PA ratio and 

growth patterns. 

 

Shen and Galston (1985) 

 

 

Datura 

 

Na2SO4 

 
Cadaverine 

 

 

Cad declines with age 

 

Carrizo et al. (2001) 

 

 
Citrus species 

 
Salinity 

 
Cadaverine 

High amount of  endogenous Cad 
observed 

 

Han et al. (2000) 

 

Tobacco 

 

Expression of 

bacterial lysine 
decarboxylase 

gene 

 

Cadaverine 

 

Increased production of Cad 
expressing a bacterial LDC gene 

 

Fecker et al. (1993) 

 

Datura 

 

 

Na2SO4 

 

Cadaverine 

 

 

Occurance of Cad in roots 

 

Carrizo et al. (2001) 

 

Scot pine 

 
Nitrogen- 

fixation 

 
Cadaverine 

 

Nodule metabolism effected by 

changing bacteroids 

 

Vassileva and Ignatov 

(2002) 

 
Tomato 

 

 

High 

Temperature 
 

 
Spermidine/ 

Spermine 

 

PA accumulation in transgenic 

tomato enhances the stress 
tolerance 

 

Cheng et al. (2009) 

 

Tomato 

 

 

High 
Temperature 

 

 

Spermidine 

 

 
Transcriptome responses effected 

 

Cheng et al. (2012) 

 

Maize Salinity 
Spermidine 

 
Chloroplast antioxidant system and 
Chlorophyll metabolism regulated 

Jianming et al. (2015) 

 

 

 
 

 

 
Tomato 

 

 

 
 

 

 
Temperature 

 

 

 
 

 

 
Cadaverine 

 

 

 
Up regulation in high polyamine 

transgenic genotypes 

Protein: Pathogenesis related 
protein 1b1 (PR1b1) 

 

 

 

 

 

 

Goyal et al. (2016) 
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Activation of multiple pathways due to binding of PA has resulted in increased 

salinity and draught tolerance in Burmund grass (Cynodon dactylon) (Shi et al., 

2013). The Cad diverse presence in plant parts/products recommends it as a 

prospective candidate for taxonomic marker as well as for commercial 

manipulation along with plant growth and development. 

Compared with other PAs, studies on role of Cad have been fragmented. Shalaby 

et al. (2000) discovered that concentration of Cad increased during germination 

in broad bean, chick pea and lupine. Garcia-Garcia et al. (2000) observed 

presence of small quantities of cadaverine in table olives after three months of 
brining. Shen & Galston (1985) demonstrated Cad in corn coleoptiles, pea and 

tomato and in Datura (Carrizo et al., 2001). They have demonstrated the 
dependence of cadaverine titres on plant age and concluded that Cad declines 

progressively with age. Han et al. (2000) found elevated amount of Cad in 

immature seeds of citrus species. Piqueras et al. (2002) found high level of Cad 
conjugation under hyperhydric plants of carnation. 

Fecker and his group (1993) observed the enhanced production of cadaverine in 

hairy root cultures of Nicotiana tobacum. Carrizo et al. (2001) found the 
occurrence of cadaverine in hairy roots of Brugmansia candida. Cadaverine 

application may induce rooting in the presence of ectomycorrhizal fungi in scot 

pine (Niemi et al., 2002). It may affect nodule metabolism by changing 
bacteriods (Vassileva & Ignatov 2002). Under heat shock, cadaverine level 

increased many fold compared with others in ice plants (Kuznetsov et al. 2002).  

Recently, Goyal et al. (2016) found that pathogenesis-related protein 1b1 
(PR1b1) is a chief tomato fruit protein receptive to chilling temperature and up 

regulated in high polyamine transgenic genotypes. Nambeesan et al. (2012) 

suggested that PA-mediated vulnerability to Botrytis cinerea in Tomato is 
interrelated to intrusion with the functions of ethylene in its defence. The 

ripening-related metabolic variations are both ethylene dependent and 

independent, and the fruit metabolome is under the control of multiple regulators, 
comprising ethylene and PA. 

Cheng et al. (2009) found that accumulation of PA in transgenic tomato 

improves the high temperature stress tolerance. Hence it postulates that PA shows 
a significant part in plant response to abiotic stress. Hichri et al. (2014) validated 

that the zinc finger superfamily comprises of transcription factors that standardize 

numerous characteristics of plant development and revealed to regulate abiotic 
stress tolerance recently. As described by Cheng et al. (2012); Spermidine 

distresses the transcriptome responses to high temperature stress in ripening 

tomato fruit. Many studies suggested that, transgenic gene lines or exogenous 
application showed a progressive role of polyamines in environmental stress 

tolerance (Kamiab et al., 2014). Comparative proteomic analysis could help in 

considering the mechanism of environmental stresses tolerance in the presence of 
PAs (Witzel et al., 2009). Jianming et al. (2015) reported enhanced tolerance to 

salinity-alkalinity stress in presence of exogenous spermidine by amending 

chlorophyll metabolism and chloroplast antioxidant system. By eradicating 
reactive oxygen and nitrogen species in citrus leaves, which are bare to salinity 

stress proteins, tyrosine nitration and carbonylation can become effectively low 

(Tanou et al., 2014). Voltage dependent K+ channels regulate the inhibition of 
the opening and closure of stomata (Liu et al., 2000) or H2O2 signals 

(Konstantinos et al., 2010) through PAs which results in transpiration restriction 

and reduction in water loss (Yuan 2016). As stated by Fernandez-Crespo et al. 

(2015) that NH4+ nutrition provides slight toxicity by increasing H2O2 

accumulation that functions as a signal stimulating systemic attained 

acclimatization. Moreover, this study discovered the cross-talk between abiotic 
stress acclimatization (NH4+ nutrition) and resistance to consequent Pst infection. 

 

CONCLUSION AND FUTURE ASPECTS 

 

Many environmental abiotic stresses like global warming are severely affecting 

the productivity of the plants across the globe and this study is about identifying 
new potentials in agricultural biotechnology considering the current scenario of 

soil infertility in several states of India. This is extremely serious because India 

supports 18% of world’s human population and 15% of the world’s livestock 
population but has only 2.5% of world’s land area. Biotic and abiotic stresses are 

the main cause of soil degradation. Salinity and heavy metal pollution is a great 
threat to soil fertility. Heavy metals enter to the soil-plant environment through 

anthropogenic sources. These substances adversely affect the productivity of soil, 

plants, animals and the entire environment if exceeds the certain limits. Among 
all the heavy metals, cadmium is highly toxic for both plants and animals. 

Compounds of cadmium are more soluble than other heavy metals rendering it 

more available for plant absorption where these could accumulate in edible plant 
part while lead is mostly present in top layer of soil due to deposition from air 

containing smoke from vehicles. Though, when Cad was added to cadmium 

stressed plants, no change was observed in peptide expression over the Cad 
treated one, while none of metal suppressed peptide was expressed due to Cad. 

Alike response was observed in Pb exposed plants (Tomar et al., 2017). 

Similarly certain processes like weathering and deposition of oceanic salt carried 
in wind and rain are the major natural factors responsible for soil salinity. While 

human activities like land clearing and irrigation are other factors for salinization 

that change the hydrologic balance of the soil. This results in accumulation of the 
dissolved salts in soil water to an extent that inhibits plant growth. Polyamines 

like Cadaverine (Cad) are aliphatic polycations that tend to accumulate in higher 

plants under several biotic and abiotic stresses over-express the genes responsible 

for stress tolerance. Physiological analysis can be performed to observe the 

effects of Cad on biomass accumulation, increment of bio molecules 

(photosynthetic pigments, total soluble proteins, organic nitrogen) and nitrate 

reductase activity which is well correlated with growth stress on plants that will 
provide an insight by comparative proteomic and genomic studies 

comprehensively along with a better understanding about mechanism of Cad that 

will improvise the tolerance of multiple stress in several plants. 
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