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ENVIRONMENTAL STRESS EFFECTS ON APHIS GOSSYPII GROUP AND ROUTES FOR APHIS SPECIATION

Keywords: 

Aphis gossypii group have affinity to A. frangulae, and many other similar aphids. Some of the summer hosts of this aphid are called biotypes, host races or incipient species. Identifying specimen in Aphis Linnaeus, 1758 group by morphological keys is difficult. Described species such as A. frangulae, A. rhamnicola, A. punicae, A. glyicines and A. sedi have many overlapping characters with A. gossypii. A molecular method using CO1 genetic marker and elongation factor-1 a gene sequencing is used to construct a phylogenetic tree for separating similar groups of Aphis species. Taxonomists have distinguished these aphids as group of species on various hosts. The aim of this review is to indicate that the speciation process in Aphis is by reaction to environmental stressors. Stress is affecting cell endoplasmic reticulum (ER) which upsets the metabolism and defense system by activation of the elongation factor gene (EF-1 a). This process is explained in Spodoptera frugiperda but requires further research to indicate it as a pathway for formation of Aphis species group. A short note about selected publications is given in tables 1-5.

INTRODUCTION

Aphids have diversified as agricultural pests on various crops. Their morphological variation after adaptation to new hosts may produce sympatric speciation in some species of A. gossypii such as A. glycina. Researchers working on the molecular genetics and genomics of insect pests recently have concentrated their efforts on population genomics and adaptation process of aphids to live on new hosts (Kirk et al,2013;[START_REF] Sethuraman | Insights from population genomics to enhance and sustain biological control of insect pests[END_REF]. A. gossypii has expanded its host range from cucurbit-specialized biotype to cotton and many other hosts. Their host range adaptation could be increased after several generations of feeding on a new available host plant. In Louisiana the cotton aphid was collected from 17 other hosts (J. . In Iran more than 50 species of plants are recorded as the cotton aphids' secondary hosts [START_REF] Hodjat | A list of aphids and their host plants in Iran[END_REF].

Morphological keys for aphids are mainly for local identification due to morph variation at each region [START_REF] Hodjat | Aphis species of Iran. In: Population structure, genetics and taxonomy of aphids and thysanoptera[END_REF]. It is believed that environmental stress and aphid genetic background are the main factor for aphid populations to produce new genotypes [START_REF] Williams | When supply does not meet demand-ER stress and plant programmed cell death[END_REF]Ma et al, 2019).

Insufficient nutrition limited Acyrtosiphun pisum population growth rate. Postreproductive periods in pea aphids were shorter on plants growing in dark or with little light conditions than on plants growing in full light [START_REF] Dancewicz | Struggle to survive aphidplant relationships under low-light stress. A case of Acyrthosiphon pisum (Harris) And Pisum sativum L[END_REF]. The duration of the reproductive period in crowded M. persicae reduced and stressed crowded aphids dropped from their host plant [START_REF] Hodjat | Effects of crowding on clonal cultures of Myzus persicae[END_REF].

Aphids need to adapt to new host plant secondary metabolites and detoxify allelochemical toxins to safer substances. The metabolic cost for the detoxifications is stressful. Mechanisms for plants to resist aphids feeding on them are variable and may alter plant morphology, physiology, or reproduction [START_REF] War | Mechanisms of plant defense against insect herbivores[END_REF]. Aphids also may change their morphology and physiology after changing their hosts. There is a constant evolutionary challenge between plants and herbivores, plant allelochemicals such as tannic acid and gossypol, can change some traits in aphids such as life history, duration of nymphal instars or rate of reproduction (Ma et al, 2019). Cotton cultivars reduce the development and reproduction of cotton aphids by allelochemicals similar to the effects of sublethal doses of insecticides. They are both stressful to aphids and act as insecticide hormesis effects (Ma et al, 2019;[START_REF] Stark | Population level effects of pesticides on beneficia Arthropods[END_REF].

Evolutionary history of aphid-plant interaction can select different genotypes by diversifying characters (Peccaud et al, 2010). Some specimens in A. gossypii, A.

fabae and A. craccivora groups are difficult to identify without the help of molecular taxonomy [START_REF] Lee | Developing a new molecular Marker for aphid species identification: Evolution of eleven candidate genes with Species level sampling[END_REF]Machnzie, 1998). Following is a hypothetical sketch indicating factors that influence polymorphism and variation of aphid characters that may cause speciation by host shifting due to physiological, behavioral, or morphological effects (Fig, 1). Sympatric speciation of aphids starts from variation in characters on responding to environmental signals at various periods [START_REF] Kim | Macroevolutionary patterns in the Aphidini aphids (Hemiptera:Aphididae): Diversification, host association, and biogeographic origins[END_REF]. Extensive research on routs of rapid evolution in insect is about allele position on nucleotide that by sequence regulate the gene expression. Large regulatory changes can explain some major differences between the pathways of evolution in animal groups [START_REF] Strickberger | Evolution[END_REF]. Short descriptions of research topics on aphid diversification and references on some related publications stress effects on aphids are explained in table 1-5. This review describes efforts to explain pathways in speciation of Aphis species groups or rapid sympatric evolution caused by environmental stress.

Genotypes and Population Diversification of Aphids

Faunal studies of aphids in the world and world's crops help us to identify aphid pests on various crops [START_REF] Eastop | Survey of the world's aphids[END_REF] [START_REF] Hodjat | A list of aphids and their host plants in Iran[END_REF]. Host shifts and specialization between summer populations is for feeding on abundant local host plants. Host shifts and specialization between summer populations is for feeding on abundant local host plants.

Aphids in high temperatures either die or rapidly change to winged forms to become displaced by air currents. Displacement may give them a chance to settle down on new host in different localities (Hodjat, personal observation). Aphid offspring in new localities produce genotypes with different biological characters.

Stepwise differentiation in characters by dispersion of founder genotypes can produce a group of different biotype or races of the same species. Various efforts to classify these aphids and biological causes of their character divergence are described as follow:

1. Aphis species identification problems 

1-Aphis Species Identification Problems

Aphididae are monophyletic with well determined classification (Stroyan,1984;Remaudier G. and Remaudiere M., 1997;Peccaud etal,2010).

Phylogenetic classification presented Aphis species with similar morphological characters together in a group of species [START_REF] Papasotiropoulos | A molecular phylogenetic study of aphids (Hemiptera: Aphididae) based on mitochondrial DNA sequence analysis[END_REF]. [START_REF] Lee | Developing a new molecular Marker for aphid species identification: Evolution of eleven candidate genes with Species level sampling[END_REF]. A. fabae, A. gosypii, A. rhamnichola, A. glyccines or A. spiraecola groups of species identifications are followed by more molecular research (Lagos-Kutz et al, 2013;[START_REF] Kim | Macroevolutionary patterns in the Aphidini aphids (Hemiptera:Aphididae): Diversification, host association, and biogeographic origins[END_REF][START_REF] Li | Ecological adaptation analysis of the cotton aphid (Aphis gossypii) in different phenotypes by transcriptome comparison[END_REF]. There are about 4700 described aphid species [START_REF] Eastop | Survey of the world's aphids[END_REF]. 40% of them live on trees. 912 plant species is recorded in 116 families as hosts that have produced

Aphis group of species. How aphids adapt to host plant defense chemicals?

There are about 600 species of aphids living on Asteracea, 600 Apiacea, 300

Rosacea and 350 species of conifers [START_REF] Peccoud | Evolutionary history of aphid-plant association and their role in aphid diversification[END_REF].

The genetic variation in two closely morphs of aphids living on cotton and cucurbits have increased their survival ability to escape from environmental stress [START_REF] Li | Ecological adaptation analysis of the cotton aphid (Aphis gossypii) in different phenotypes by transcriptome comparison[END_REF]. It is not easy to identify 55% of similar aphid species living on herbaceous plants or shrubs which are called biotypes or incipient species or races of one Aphis species specialized to feed on abundant hosts in various parts of the world. Hibiscus, pomegranate, and prickly ash are the primary host of A.

gossypii in North China. Winged aphid in China migrates from winter hosts to cucumber, Cucurbita pepo and cotton in the spring. Two distinct host biotypes on cotton and cucumber were identified by molecular sequencing [START_REF] Wang | Genetic variation and phylogeographic structure of the cotton aphid, Aphis gossypii, based on mitochondrial DNA and microsatellite markers[END_REF].

The survival rate of migrated aphids to cotton was higher than on cucumber and C. pepo [START_REF] Hu | Example of Host plant expansion of host-specialized Aphis gossypii Glover in the fied[END_REF].

2-Molecular Methods of Identification

The molecular identification of 25 common aphid species was achieved in Australia. The molecular identification is accurate and had the same result that was obtained with taxonomic morphological identification by keys (Valenzuela et al, 2007) [START_REF] Agarwala | New host races of A. gossypii (insect: Hemiptera:aphidida) from northeast India[END_REF].

A. glyicines morphologically is nearer to cotton aphid but is described as a distinct species. A. glyicines also have produced genetic variation and is regarded as synonym or a new biotype evolved to live on soyabean (Glycine max:

Fabaceae) [START_REF] Michel | Evolution of soybean aphid biotypes: Understanding and managing virulence to host-plant resistance[END_REF]. It is also regarded as a heteroecious holocyclic race of A. gossypii group overwinter in egg form on Rhamnus (Rosales) in North America [START_REF] Downie | Baubles, Bangles, Biotype: A critical review of the use and abuse of the biotype concept[END_REF].

3-Constructing Phylogenetic Trees

Phylogenetic and genomic studies have indicated how Aphis species groups are formed. Divergence and speciation of animals at different taxonomic levels can be determined by the sequences of cytochrome oxidase and cytochrome b (CO1) and cyt b genes [START_REF] Kartavtsev | Divergence at Cyt-b and CO-1 and DNA genes on different taxonomic levels and genetic of speciation in animals[END_REF][START_REF] Kim | Macroevolutionary patterns in the Aphidini aphids (Hemiptera:Aphididae): Diversification, host association, and biogeographic origins[END_REF][START_REF] Lagos-Kutz | Molecular and morphological differentiation between Aphis gossypii Glover (Hemiptera, Aphididae) and related species, with particular reference to the North American Midwest[END_REF][START_REF] Kjer | Progress, pitfalls and Parallel universes: a history of insect phylogenetics[END_REF][START_REF] Li | Ecological adaptation analysis of the cotton aphid (Aphis gossypii) in different phenotypes by transcriptome comparison[END_REF][START_REF] Margaritopoulud | Morphological discrimination of Aphis gossypii (Hemiptera: Aphidiidae) Populations feeding on Compositae[END_REF]. Pattern of CO1 sequence variability is associated with functional constraints on their proteins and the different regions of the genes were evolved by evolution [START_REF] Lunt | The insect cytochrome oxidase 1 gene: evolutionary patterns and conserved primers for phylogenetic studies[END_REF]. In respiratory chain CO1 catalyze oxygen and water and conserve primers for phylogenetic studies [START_REF] Lunt | The insect cytochrome oxidase 1 gene: evolutionary patterns and conserved primers for phylogenetic studies[END_REF].

The dynamic of aphid population distribution in reaction to environment in

England is measured by models and gives some indication of how the boundaries of species biogeography can change (Morales-Hojas, 2017). The phylogeny of cotton Aphis species analysis by the Bayesian method show 14 aphid species with similar characters to Aphis gosypii in America (Lagos-Kutz et al, 2013).

4-Life Cycle Variation

Aphids character changes or change them to winged form for migration [START_REF] Orchard | Octopamine in insects: neurotransmitter, neurohormone, And neuromodulator[END_REF].

Polymorphism is the result of physiological changes in aphid by environmental stress such as high temperature, unsuitable host high populations [START_REF] Hodjat | Effects of crowding and stress on locusts, aphids, armyworms and specifically the hemipteran Dysdercus fasciatus Sign. (Hemiptera: Pyrrhocoridae)[END_REF]. For living on new host genetic variation produces suitable forms of aphids that are selected as adaptive morph by polymorphism [START_REF] Görür | The role of phenotypic plasticity in host Race formation and sympatric speciation in phytophagous Insects, particularly in aphids[END_REF].

The continuous exposure of aphids to the host plant defensive chemicals provoke reaction to these toxicants by ROS and superoxide anion radical indicating an increase of aphid survival by adaptation [START_REF] Dancewicz | Struggle to survive aphidplant relationships under low-light stress. A case of Acyrthosiphon pisum (Harris) And Pisum sativum L[END_REF].

Environmental conditions can alter the morphology, behavior, and life cycle of aphids. Aphids feed on phloem sap of plants and their genome can contain DNA methylation enzyme. Aphid ovaries have 12-16 ovarioles with germ cells in the anterior of germarium. General reaction of aphids to, heat, unsuitable plant sap or high populations, is to change to winged form and fly away that will spread them by wind. Changes in aphids are caused by neurosecretory cell juvenile hormones (JH) (Peric-Mataruga, 2006;[START_REF] Lubawy | Role of the insect neurohormone system in the response to cold stress[END_REF].

5-Aphid Population Growth

Morphological identification of all species of Myzus, Uroleucon and Cinara classified in "groups of species" is also difficult. Therefore, it is necessary to study population of species in each habitat in relation to biotope by molecular taxonomy. Phylogenetic and aphid evolutionary relationships studies followed by Aphids by crowding change to winged forms and leave their host to explore new more suitable conditions for increasing their survival chance. Polymorphism in aphids and appearance of winged forms are initiated by environmental stress and regulated by aphid's endocrine system [START_REF] Vereschagina | Polymorphism and damage of aphids. (Homoptera:Aphidoidea)[END_REF]. Some populations of A. gossypii after adaptation become a new genotype and are selected to live on new host plants (Görür,2000). Byotypes are some populations adapted to live on new host by rapid evolution. The difference between genotype, biotype, ecotype, and new race for aphis species group needs clear definition for clear indication of each group. Generally, biotype is a name given to various similar Aphis gossypii groups (Michel, 2011;[START_REF] Agarwala | New host races of A. gossypii (insect: Hemiptera:aphidida) from northeast India[END_REF][START_REF] Downie | Baubles, Bangles, Biotype: A critical review of the use and abuse of the biotype concept[END_REF].

Various factors are responsible to initiate the production of winged forms of aphids to escape from stress [START_REF] Hodjat | Effects of crowding and stress on locusts, aphids, armyworms and specifically the hemipteran Dysdercus fasciatus Sign. (Hemiptera: Pyrrhocoridae)[END_REF]. Neurohormones are responding to stress of living organisms and the cell receptors regulate all life processes in aphids and select a strategy to protect aphids from stress events (Peric-Mataruga et al, 2006). The physiological reactions of Myzus persicae and Brevicoryne brassicae feeding on Arabidopsis thaliana plant when they were well watered and keeping them in dry conditions is studied by Mewis et al, 2012.

6-Stress Effects and Function of EF-1 a

EF1-a (elongation factor alpha) express protein and promotes the delivery of aminoacyl tRNA to the accepter site of the ribosome during protein synthesis in larvae of Spodopters frugiperda. EF1-a is an absorbing factor in larval tissue and regulate digestion or locomotion [START_REF] Djernels | Exon-Intron structure, paralogy and sequenced region of elongation factor-1 alpha in hexapoda[END_REF]. CO1 and EF1 genetic markers is used to identify A. mondnardae, A. oestlandi and A. sedi that show a close ancestral relationship in North America (Lagos-Kutz et al, 2011). EF 1 alpha is parameter that catalyze the effect of GTphase with several proteins for delivering by iRNA to the ribosome during protein elongation. Cladogram of sequences in nuclear elongation factor 1-α (EF1-α), and nuclear sodium channel para-type (SCP) genes indicate the affinity of Aphis species close to Aphis gossypii and their host relationship (Lagos-Curtz et al, 2014). Stress affects aphid and other insect metabolism and the P53 transcription factors and a key regulator of cell proliferation or apoptosis [START_REF] Habibi | Distribution of elongation factories EF1a in larval tissues of the fall armyworm Spodoptera frugiperda[END_REF].

Adaptive phenotypic changes are due to endocrine control by gene expression and protein coding sequence. The regulatory system of protein changes cannot alter protein structure but comparative transcriptomics cause alteration in genes among lineages [START_REF] Harrison | The evolution of gene expression and the transcriptome-phenotype relationship[END_REF]. The environmental stress is detected by cell endoplasmic reticulum (ER) that may lead to cell death [START_REF] Sano | ER stress-induced cell death mechanisms[END_REF][START_REF] Williams | When supply does not meet demand-ER stress and plant programmed cell death[END_REF]. If the ER stress signals is prolonged trans-generational responses may increase their level of resistance to the stressors [START_REF] Skinner | Environmental stress and epigenetic transgenerational Inheritance[END_REF].

The evolution of gene expression and its phenotypic polymorphic relationship by protein structure alteration may be one of the main factors for aphid adaptation to stressors. Aphid adaptation causes variation in physiology, morphology and phylogeny of the new genotype which is sometimes considered as new subspecies or species by taxonomist.

7-Rapid Evolution by Metabolic Change.

Rapid evolution in insect pests or in some populations of insect pests in agro-ecosystem may is caused by changes in their genome by acquiring invasive character [START_REF] Pelissie | Rapid evolution in insect Pests: the importance of space and time in population genomics studies[END_REF]. This may be possible for sympatric speciation.

Genome is not known to change rapidly in short time [START_REF] Nei | Role of mutation and selection in speciation: from Hugo de Vries to the modern genomic era[END_REF][START_REF] Parsons | Evolutionary rates; stress and species boundaries[END_REF][START_REF] Smadja | A framework for comparing processes of speciation in the presence of gene flow[END_REF][START_REF] Strickberger | Evolution[END_REF]. Transcripts for metabolic change in winged A. gossypii are at higher expression level than wingless morphs. This differential energy allocation for flight and less reproduction of winged aphids give them opportunity to survive and to settle in new habitats [START_REF] Yang | Gene expression profiling in winged and wingless cotton aphids, Aphis gossypii (Hemiptera:Aphididae)[END_REF].

The mitochondrial genes are used to separate and distinguish population differences of A. gossypii collected from Asia, Europe, or America (Boisson et al, 2020).

Each of the two host races of cotton aphid in India are adapted to their host and by exchanging their hosts they cannot survive. The Colocasia adapted race had longer proboscis and fore femora than Solanum race. The differences of races feeding on the two-host plant indicate adaptation to their host and potentiality of sympatric evolution (Agarwala and Choudhury, 2013) The reproductive polyphenism is the switch from asexual (parthenogenetic)

to sexual reproduction. In cool winters the sexual females usually lay eggs on woody plants or trees and the fundatrice appear in the spring. The fundatrice change its host and migrate to a secondary host plant. A. gossypii populations on secondary host may react to their host or climate and accordingly switch to wingless or winged forms in autumn. The switch from a wingless to a winged morph appears to be independent of circulating high levels of JH [START_REF] Hartfolder | Endocrin control of insect polymorphism[END_REF]. Secondary metabolites sucked by aphids indicate its acceptance or rejection by winged aphid to accept or reject feeding on them. In this way secondary host plants are selected and adopted as new for other aphids such as

Myzus persicae or Macrosiphum euphorbiae [START_REF] Francis | Proteomics in Myzus persicae; effects of aphid host plant switch[END_REF].

8-Adaptation and Selection

Researchers working on the molecular genetics and genomics of insect pests recently have concentrated their work on population genomics and adaptation [START_REF] Kirk | Molecular genomics and genomics generate new insights into invertebrate pest invasions[END_REF][START_REF] Sethuraman | Insights from population genomics to enhance and sustain biological control of insect pests[END_REF]. Aphid pests specially Myzus persicae resistant and susceptible genes respond to neonicotinoid pesticide by DEtG database [START_REF] Meng | Transcriptome based identificatiob and characterization of genes responding to imidacloprid in Myzus persicae[END_REF]. Phylogenomic studies for factors involved in radiation of Tribolium castaneum show it retain many ancestral genes involved in cell-cell communications [START_REF] Guerrier | Aphid-plant interactions[END_REF]. Some populations of crop pests under environmental stress effects their genome was changed and produced outbreaks [START_REF] Pelissie | Rapid evolution in insect Pests: the importance of space and time in population genomics studies[END_REF].

Aphids feed on the content of plant vascular tissues or the phloem after injecting their saliva that directly flow the liquid into their pharynx. Plants respond to aphid attack by activating gene expression that led to the production of physical or chemical metabolites. Complex biochemical interactions happen when a plant is probed by an aphid. Plant may produce gall or leaves are curved or as a result of virus injection show sign of viral plant diseases [START_REF] Guerrier | Aphid-plant interactions[END_REF]. Aphids must neutralize the defense chemicals in plant and phytohormonesignalling anti-insect molecules pathways to feed on phloem sap. Phloem sap is believed to coordinate response by several molecules related to stress defense (Giordanego and eight others, 2010; [START_REF] Boissot | Vat, an amazing structure to field effects[END_REF].

The local fauna of aphids is changing gradually due to changes in environmental conditions. Plasticity in aphids is the main causes of variation (Fig 1). In fluctuating environmental conditions adaptation is generally highest for survival due to genetic variation [START_REF] Wang | Genetic variation and phylogeographic structure of the cotton aphid, Aphis gossypii, based on mitochondrial DNA and microsatellite markers[END_REF]. The particular morph that is adapted in any one generation becomes the common phenotype in the population. Strong selection is favoring the evolution of the ability to reproduce different trait or phenotype. As a consequence, non adapted populations will be considerably reduced [START_REF] Dancewicz | Struggle to survive aphidplant relationships under low-light stress. A case of Acyrthosiphon pisum (Harris) And Pisum sativum L[END_REF]. Sympatric speciation has produced many major trends in their morphology such as longer hind tarsus in Uroleucon when feeding on hairy hosts or loss of tarsi in Grindelia sequarosa (Gorur, 2000).

The first step for aphid evolution is by producing various genotypes and adapting to new host. A. gossypii and A. rhamnicola can produce hybrid forms before laying eggs (Lee, W., et al., 2o14: Lee Y, et al, 2021). General information about stress effects in aphids and choosing various traits to escape stress reflect their variation in morphology and life cycle (Hodjat andKamali, 2022: Hodjat, 2021). The evolutionary traits in aphids are without a definite direction.

Starvation and high temperature are two main reasons for migration and feeding on new hosts. Sympatric evolution of aphids is important factors for aphid existence. Molecular biologists have mentioned that by haplotype analysis of genes especially CO1 and EF-1 a genotype analyzing the route to aphid speciation is detectable by phylogenetic analysis [START_REF] Lee | Complex evolution in Aphis gossypii group (Hemiptera:Aphididae), evidence of primary host shift and hybridization Between sympatric species[END_REF].

9-Epigenetic and Cryptic Speciation

Environmental conditions with epigenetic effects can alter the phenotype of Heritable epigenetic change by DNA methylation sets gene expression patterns in reaction to environment through epigenetic bio-information (Srinivasan et al, 2012). Aphids acquire adaptive phenotypic traits by epigenetic mechanism. Some epigenetic marks may affect the genomic sequences and produce heritable phenotypes. The response of aphid to the help, such as aphid living with ants or bacteria, or availability of floral nectars can influence aphid survival. Bacteriocytes symbionts help aphids to overcome plant defense allelochemicals and survive from their toxic effects [START_REF] Liu | The impact of allelochemicals on the differential expression of symbiotic bacteria in cotton aphids[END_REF]. Coevolution between aphid-plant-ant and its symbionts at different environmental living conditions have selected the preferable association for their survival [START_REF] Stadler | Ecology and evolution of aphid-ant Interactions[END_REF][START_REF] Pasquier | Environmentally selected aphid variants in coloniality context display differential patterns of methylation in the genome[END_REF][START_REF] Annacondia | Aphids feeding induces the relaxation of epigenetic control and the associated regulation of the defense response in Arabidopsis[END_REF].

10-Cytochrome 1 Oxide (Co1) Gene in Aphids

Mitichondrial genetic divergence and the sequences of two genes, cytochrome b (Cyt-b) and cytochrome C oxidase subunit 1 (Co-1) are taxonomic markers [START_REF] Pentinsaari | Molecular Evolution of a widely adopted taxonomic marker (CO1) across the Animal tree of life[END_REF][START_REF] Boissot | Highly conserved genes expressed in aphid saliva are candidates for host plant adaptation in Aphis gossypii. INRAE, GAFL, F-84143 Montfavet, France[END_REF]. The taxonomy of five groups of Aphis gossypii is compared to find out how population within species, subspecies, semi-species, or sibling species of this aphid is created. It is believed that this process can explain how species within a genus and group of genera within a family; or families within an order is created [START_REF] Kartavtsev | Divergence at Cyt-b and CO-1 and DNA genes on different taxonomic levels and genetic of speciation in animals[END_REF].

Aphid hormone is involving P450 (CYP) enzymes for defense by xenobiotic metabolic action or their adaptation to plant secondary metabolite. Cytochrome Oxidase (CO1) and expression of P450 genes respond to elevated temperature and their expression to stress affect ecdysteroid biosynthesis [START_REF] Masatoshi | Recent studies on insect hormone metabolic pathways mediated by Cytochrome P450 enzyme. The pharmaceutical Society of Japon[END_REF][START_REF] Zhao | Expression of heat shock protein genes in insect Stress responses[END_REF][START_REF] Zhang | Identification of Cytochrome P450 Monooxygenase genes and their expression in response to high temperature in the alligator weed flea beetles Agasiceles hygrophila (Coleoptera: Chrysomelidae)[END_REF].

The CO1 enzymes consume oxygen for cell metabolism and pump protons in mitochondria. Cytochrome C oxidase protein or COX is also the building block of cells and is under constant selection. Polypotent characteristics of this gene can affect the phylogeny of Aphis gossypii. Cyochrome oxidase 1 (CO1) is electron transport gene. Relation of this gene to endoplasmic reticulum (ER) and mitochondrial gene is through various signaling and by three sensors located at ER membrane [START_REF] Sano | ER stress-induced cell death mechanisms[END_REF]. The CO1 gene is a taxonomic marker that with broad spectrum of mtDNA tool can substitute enzyme to diverge physiological characters. With parthenogenetic reproduction and selection, it may change the attraction of some populations to a new [START_REF] Hu | Example of Host plant expansion of host-specialized Aphis gossypii Glover in the fied[END_REF].

The host plant virus aphid transmission (Vat) gene can react to stress of aphid by feeding on Cucumis melo. Callose and lignin in the cell increases after peroxidase is deposited on walls adjacent to the stylet path. [START_REF] Williams | When supply does not meet demand-ER stress and plant programmed cell death[END_REF].

Vat gene produce an active defense mechanism in A. gossypii hosts that by cell apoptosis produce plant resistance to aphids and viruses [START_REF] Villada | Hypersensitive response to A. gossypii Glover in melon genotype carrying the Vat gene[END_REF]. Vat gene produce an active defense mechanism in A. gossypii hosts that by cell apoptosis produce plant resistance to aphids and viruses [START_REF] Villada | Hypersensitive response to A. gossypii Glover in melon genotype carrying the Vat gene[END_REF]. [START_REF] Sano | ER stress-induced cell death mechanisms[END_REF][START_REF] Kim | Macroevolutionary patterns in the Aphidini aphids (Hemiptera:Aphididae): Diversification, host association, and biogeographic origins[END_REF][START_REF] Lee | A cryptic species of Aphis gossypii (Homoptera: Aphididae) complex revealed by genetic divergence and different host plant association[END_REF].

Abiotic and biotic effects of stress in

Stressors like poisons inhibit Acetyle Choline (Ach) and increase neuros-muscular activities. Adipokinetic hormones (AKH) and Cytochrome Oxidase (CO1) reaction to oxidative stress is through mitochondria [START_REF] Sudhakaran | Effects of antioxidant food supplement on aging in Bombix mori[END_REF].

Discussion and Conclusion

Protein synthesis is made in cells by passing through initiation, elongation and termination phases and by action of ribosome, mRNA and aminoacylated transfer RNA (aaRNA) [START_REF] Sasikumar | The many roles of the eukaryotic elongation factor 1 complex[END_REF]. miRNA and its role in aphid metabolism is described by Ma et al, 2017 (Table 1). The ER gene acts as sensor to environmental stress by activating unfolded protein responses to prevent plants damaged by aphids [START_REF] Williams | When supply does not meet demand-ER stress and plant programmed cell death[END_REF]. EF-1a is activated in insect under stress by ER aminoacyl activation [START_REF] Tamburini | Species traits elucidate crop pest response to landscape composition: a global analysis[END_REF]; Table 5). It is possible that environmental stress affect insect through metabolic changes and genotype variation. Further information on publications related to the pathways for Aphis group evolution is in tables 1-5.
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Description of Tables:

The research on Aphis gossypii group is related to many important topics such as taxonomy, phylogenetic, insect-plant relation. It is impossible to obtain and refer to include all these publications in my references. In the following tables a few sentences are mentioned about references on related subjects.

Table 1 is a short description of author's work.

Tables 2-5 gives more references indicating the title, purpose, and results of publications.

Table 1: General description from selected publication on pathways to speciation Reference Short result quotation from related articles in relation to speciation Ma et al, 2017 The research results indicate that miRNAs may be involved in the metabolism of plant allelochemicals affecting A. gossypii. These results also represent an important new small RNA genomics resource for further studies on this topic. Le [START_REF] Lee | Complex evolution in Aphis gossypii group (Hemiptera:Aphididae), evidence of primary host shift and hybridization Between sympatric species[END_REF] A. gossypii and A. rhamnicola shared COI haplotypes with each other, thus there is a possibility of introgression by hybridization between them by cross sharing same primary hosts.

Margarilopolos et al, 2006

The analyses provided a clear morphometric separation of the aphids originating from Compositae and those collected on Cucurbitaceae and Malvaceae, regardless of the geographical origin of the aphids and the host plant on which they were reared.

Lagos-Kutz et al, 2014. Sequences of the mitochondrial cytochrome oxidase 1 (COI), nuclear elongation factor 1-α (EF1-α), and nuclear sodium channel para-type (SCP) genes were used to differentiate between A. gossypii and related species. Aphis monardae, previously synonymized with A. gossypii, is re-established as a valid species. Phylogenetic analyses support the close relationship of members of the A. gossypii group native to North America (A. forbesi, A. monardae, A. oestlundi, A. rubifolii, and A. rubicola) The meta-analysis indicates that aphid fitness is typically reduced under drought stress. Stress is mediated by a reduction in plant vigor and an increase in allocation to defense in drought-stressed plants. We discuss the ecological consequences of increased drought frequency for aphid success, plant resistance against aphids, and aphid-trophic interactions in natural and agricultural systems.

Srinivasan & Brisson, 2015 Environmental conditions can alter the form, function, and behavior of organisms over short and long timescales, and even over generations. Aphid females respond to specific environmental cues by transmitting signals that have the effect of altering the development of their offspring. These epigenetic phenomena have positioned aphids as a model for the study of phenotypic plasticity. [START_REF] Downie | Baubles, Bangles, Biotype: A critical review of the use and abuse of the biotype concept[END_REF] The entities falling under the umbrella term 'biotype' are not consistent either within or between biotypes, and their underlying genetic composition and origins, while generally unknown, are likely heterogeneous within and variable between biotypes. In some cases, race or species may be more appropriate referents. Some examples of applications of the concept in the context of host plant resistance are discussed. Weisser & Braendle, 2001. We tested for the occurrence of genetic variation in winged morph production by rearing individuals from red and green clones of pea aphid under wing-inducing (crowding) and control conditions and scored the phenotypes of their offspring. Clones differed significantly in alate production and red clones produced on average a higher proportion of winged morphs than green clones. Importantly, however, there was considerable variation between clones of the same color. Broad sense heritability of winged morph production was 0.69 (crowding treatment) and 0.63 (control). [START_REF] Berlocher | Sympatric speciation in phytophagous insects moving beyond controversy[END_REF] Various routes that sympatric speciation may produce new destructive species damaging crops is described. Recognition of sympatric speciation can have a great impact on crop production. Description of sympatric hypothesis. 

Fig. 1 ;

 1 Fig. 1; Hypothetical model of factors involved in formation of Aphis group of species.

  according to temperatures and vegetation of each regions have different life cycle. In cool regions for winters, they are in egg forms on trees and shrubs. After hatching in the spring, the fundatrix change to usual partenogentic morphs. Early in the summer after warming the winged forms migrate to local crops or herbaceous plants in search of better available hosts. In hot regions of Ahwaz summers start early in April. Aphids must escape or face death at sudden rise of temperature of around 40 centigrade. They stop breeding and change to winged migrants. No aphid was found in fields in this region during the summer. Winged migrants fly high to be carried away by the air currents. Around Masjed Soleiman in Khuzestan the desert is completely bare. By spreading alfalfa a few winged migrants were attracted to fresh plants and settled on them. Only those aphid migrants can survive that by chance they settle in suitable cooler regions and find their hosts. A. gossypii was occasionally seen on cotton seedling in Ahwaz. Aphid-host relationship can influence their ecology and abundance. Climate change, rarity of host plants because of drought, abundant natural enemies or pathogens, and starvation can change aphid physiology and metabolism and change them to winged form for migration. Feeling surrounding unsuitable conditions either activate neuro-endocrine and octopamine secretion causes

  genomic sequencing have shown variation in genome expression and its transcriptome markers. Epigenetic and barcoding gives some answer to proceed for more accurately separating various morphs of aphids.[START_REF] Dres | Host races in plant feeding insects and their importance in sympatric speciation[END_REF][START_REF] Peccoud | Evolutionary history of aphid-plant association and their role in aphid diversification[END_REF][START_REF] Liu | Multilocus DNA barcoding -species identification with multilocus data[END_REF][START_REF] Hu | Example of Host plant expansion of host-specialized Aphis gossypii Glover in the fied[END_REF][START_REF] Rakauskas | Barcoding of aphids (Hemiptera, Aphididae and Adelgidae): proper usage of the global data set[END_REF].

  aphids. Inheritance of DNA sequence can change stable cell fate and methylation of DNA can modify RNAs and produce new chromatin enzymes. Acyrthosiphon pisum has a large genome data. Expressed sequence tag (EST) by differential gene expression during life period can determine offspring plastic living cycle in aphid[START_REF] Srinivasan | Aphids: A model for polyphenism and epigenetics[END_REF]. Meta analysis of transposable element activation has identified Myzus persicae as potential indicator of epigenetic changes by living on Arabidopsis. The defense mechanism of this plant can change aphid physiology through epigenetic effects. TE activation is produced by biotic (Virus, Pseudomonase, Thrips or aphids), and environmental stress such as (Uv light, Paraquat or extreme temperatures). Therefore, TE transcription is expressed when plant is under stress(Annacondia et al,2020).

  Aphis glycines produced variable molecular response in Wisconsin. Heat and starvation induced variable transcriptional response. There was minimal overlapping effect on aphids affected by different stressors. Glutathion is antioxidant defense mechanisms that increase oxidization in cells. Continuous stress reaction is caused by mitogen activated protein kinase and NF.kB (nuclear factor light chain of activated B-cells) proteins and cell apoptosis follows. There is an indication that environmental stress by physiological change in body function can cause variation among populations for the host plant choice

  Morphological characters of A. gossypii, A.punica and A. ruborum are overlapping.

	Phylograms produced by CO1 molecular sequencing of Aphis group for A.gossypii,
	A.glycines.	A.hederae,	A.sanguisorbicola	indicate	their	overlapping
	morphological characters				

,

  Europe (A. nasturtii, A. urticata and A. sedi), and Asia (A. agrimoniae, A. clerodendri, A. glycines, A. gossypii, A. hypericiphaga, A. ichigicola, A. ichigo, A. sanguisorbicola, A. sumire and A. taraxicicola).[START_REF] Lee | A cryptic species of Aphis gossypii (Homoptera: Aphididae) complex revealed by genetic divergence and different host plant association[END_REF] Genetic divergence of three cryptic species of A. gossypii from three winter hosts and with morphological similarities in Korea had high level of genetic divergence. A diagnostic morphological key indicates that A. rhamnicola had highest level of genetic divergence.[START_REF] Leybourne | Stressful times in a climate crisis: Ho will aphids respond to more frequent drought[END_REF] 

Table 2 :

 2 Aphid host relationships

	Reference	Short title	Purpose	Result
	Peccaud et al, 2010	Aphid lineage & sets of	Host shift shift &	Life cycle adaptation.
		host plants.	specistion in aphids.	

Table 3 :

 3 Stress and selection.

	Lexer & Fay, 2005	Adaptation to	The mechanisms of	Arabis is affected by stress
		environmental stressors-A	responses to	and specialization for
		review	environmental stress in	response to heat shock
			Drosophila &	affecting gene loci and
			Arabidopsis/Arabis	cause genetic variability.
	Giordanego et al, 2010	How aphids manipulate	Sieve tube feeding require	Aphids salivary
		plant response.	Activation of	Secretions are involved
			phytohormones signals	In plant response and
			that lead them to	programming their
			successful feeding.	feeding.
	Bertolotti et al, 2000	Binding immunoglobulin	PERK & TRE are type 1	Perturbation of protein
		protein (BIP) and ER stress	transmembrane plant	Folding promotes mass
		transducers in the	kinases residing in the ER.	complexes activating
		unfolded protein		PERKS and overexpression
		responses.		Of BIP.
	Djernaes & Damgaard	Intron (nucleotide	EF-1a with few introns is	The exon-interon
	2006	sequence in split gene	widely used in taxonomy	structure of EF1-a in
		intervening between two	For insect phylogenetic	Insects provide complete
		exon)-Exon sequence of a	studies.	characters of taxa in
		gene.		phylogenetic analysis.
	Mackenzie, 1998.	A trade-off for host plant	Preference of host is	A. fabae exhibit fitness
		utilization in A. fabae	genetic correlated with	preference for host shift.
			aphid. For evolution to	Selective pressure of
			occur the genetic variation	poison lack specialization.
			is measured.	

Table 4 :

 4 Stress and rapid evolution

	446			
	Reference	Short title	Purpose	Result
	Pelissie et al,	Rapid evolution of	Evolutionary	Selective pressures
	2018	aphid pests in	responses of aphids	forced aphids to
		agricultural	to agricultural	feed on crops.
		environments.	environment.	Phases of aphid life
				cycle were changed
				to fit their
				environment.
	Ma L., et al. 2019	The host range of A.	What make aphids	Feeding
		Gossypii related to	to change their host	experience,
		feeding experience &	plant?	Plant defense & by
		genetic background		Selection or help of
				Buchnera
				aphidicola.
	Peccaud et al,	Aphid lineage & their	Host shift &	Life cycle
	2010	common host plants.	speciation in aphids.	adaptation.
	Hewitt CM, 2000	Hybrid zones &	By DNA and	Genome
		phylogeography can	sequencing genome	subdivision across
		cause speciation.	genetic variation is	species
			studied.	distributions is
				studied.
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Table 5 :

 5 Pathways for Aphis speciation to various groups

	448			
	Tamburini et al, 2020.	Species traits elucidate	Using global dataset to	Species traits and
		crop pest response to	find environmental	environmental context
		landscape composition.	conditions to find the	helped in explaining some
			effect of climate in	Of the variability in pest
			modifying insect pest	response to land scape.
			conditions.	
	Leybourne et al, 2020	Stress time in climate	The effect of	Plant vigor show drought
		crises, how will aphid	environmental stress on	stress effects on aphid
		respond to more frequent	genome regulation and	fitness. Aphid also causes
		drought.	structure.	plant fitness to decrease