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ABSTRACT

There is an elevation in the average temperature of the planet earth from about 0.3°C to
about 0.6 °C and moreover in the last century there is rise in the sea level to about 4 to 10
inches. These changes are result of various anthropogenic activities like greenhouse gases,
which persuade alternations in the environment, biodiversity and natural resources. Due to
the rise in the temperature, there is rise in diseases and it influences the insects to get
established in the northern region. Changes in climatic conditions causereduction in size
and fragmentation of population and the population get's segregated.In this review article,
we tried to pile up the discernable effects of climate change.

1. INTRODUCTION

There is an optimum range of conditions that an organism can tolerate and perform it's
metabolic activities efficiently, as already mentioned the average temperature of the earth is
increasing due to the rise in global issues. The tolerance range for any factor can be steno or
eury, a warming at a lower end of the thermal range might be barely noticeable but warming
at the upper end of the range could be catastrophic, shifting agricultural regions, threatening
species with extinction and pushing tropical diseases into areas where they don't exist
currently. Due to climatic disruptions glaciers would melt and ocean waters would expand,
flooding heavily populated low- lying places like Florida, the Netherlands and Bangladesh.
The spread of any vector borne disease mainly depends on the regional climate of any
particular area. Many such diseases occur in warmer areas. Due to the elevation of the earth’s
temperature, some of diseases that occur only in the tropical regions has more chance to
spread to other parts of the world.

Thus, the earth’s climatic system is facing a warmer phase. Increase in atmospheric
concentrations of greenhouse gases leads to absorption of sun rays that is to be reflected back
to the atmosphere and this have measurable effects on the earth’s climate and is going to
affect all life related forms and practices. For ecologists, physiologists and land managers the
challenge is to predict the effects of human — induced climate and atmospheric change on
species and communities.

2. CHANGES IN SPECIES DISTRIBUTION AND ABUNDANCE

Changes in the distribution and abundance of species due to climate warming can be easily
perceived by considering insects as models because they can survive various environmental
regions and constitutes half of all known species [1].Insects have shown modification in
periodic life events, distribution and have experienced various evolutionary changes in
response to climate warming. In most species the major alternation is seen in distribution /
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abundances due to anthropogenic activities,mostly changes are attributed to the loss or
alternation of habitat. The greatest amount of information on effect of climate change on
insects comes from Europe and North America. As the temperature increases, species of
insects accustomed to live in colder environment slopes upwards and to the higher latitudes.
Forexample. In France due to rise in climate temperature there is lengthening in the body size
ofLacerta vivipara (common lizard) so as to have improved reproductive outcome[2]. So,
change in climate can be beneficial or harmful for a particular species. Like the distribution
of species of plants that are present in arctic and alpine regions is restricted by changes in the
environment. Not only this, many other terrestrial mammals are also affected by the
diversions in climatic trends.

There are various carriageways by which climate can influence the distribution of any
species. Most prevalent of them are categorized below:-

3. LATITUDINAL AND ALTITUDINAL DISTRIBUTION OF SPECIES:

As there is elevation of temperature the species present in the sunk-relief areas such as plains
suffers contractions in their range of optimum conditions as a result they have to switch their
inhabiting range to maintain the optimized conditions[3]. As favorable climatic zone moves
toward the poles, the migratory species experience alternations in geographic ranges,
example — birds. With the rise in the altitude the change in the geographic area is increased
and as a result the mountain species become more assailable[4]. For huge number of
poikilothermic organisms present in tropical and temperate areas the change in altitude at
regional level is effortless to scrutinize. Due to the warming in climate in Spain there is
elevation of about 212m by the sixteen species of montane butterflies [5]. Similarly the
species of organisms that are present in costal habitats and use that habitat for various
purposes like roosting and foraging may have to migrate to new localities due to the elevation
in sea level, like it will affect mangrove regions, coastal wetlands and coastal nesting birds[6]
[7]. In northern Britain in the last 2.5 decades, due to the climate change there is extinction of
about four butterfly species from the lower latitudes[8]. In a survey , of non migratory
butterflies of Europe it was found that only 3%of these butterflies migrated towards south and
about 63% migrated by 35-240km towards north. 2/3" of species has shown enlargement of
the northern boundary and no change is observed in southern region

[25]. Similarly, the change in the range of arthropods have serious insinuation on thehealth of
humans. For example- From reports it is seen that from the highlands of Latin America,
Central Africa and Asia there is rise in mosquito borne diseases. Similarly, in New Guinea
highlands the threat of malaria caused by Plasmodium falciparum to residents is growing.
Similar to this in Mexico, initially, dengue fever was prevalent to elevation of about 1000m
only, but now it has reached to about 1700 m. Analogously in Columbia the vector of yellow
fever and dengue fever, i.e, Aedes aegypti has been recently reported. According to
Rajpurohit et. al., the data for the climatic change effect on Drosophilidsand boundary
increase in D. ananassaeis very less[44].

4. PATTERNS OF MOVEMENT:

Movement pattern of migratory species alters due to change in resources. There is a great
effect of change in climate on migration of insects, but the published data is very little as
compared to pest species[9]. According to Drake and Gatehouse, in continental countries
migration influenced by climatic changes is a very important topic[10].Due to the rise in
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temperature, some migratory species that migrate between different habitats, stops migration
or either reduce their migration distance[11]. On the other hand in some cases, due to the rise
in temperature birds may migrate to their breeding grounds earlier[12][13]. There is rise in
migration from Europe, of moths and butterflies that belongs to order Lepidoptera to the
southern UK[14]. The migratory insects that serve as vectors for various human infections
and diseases such as mosquitoes[15] and calyptrate flies[16] has an important impact on
health of humans and agriculture economics.

5. ABUNDANCE OF SPECIES:

Tension inflicted due to changes in climatic condition interacts with various other hostile
conditions in a way so that the impact on the population is magnified. In most of the cases of
climate change there is either decline in the population number or fragmentation of the
population[17]. Climatic extremes may reduce population either by direct mortality or by the
reduction in reproductive success[18]. On the other hand according to some studies it is
depicted that along with the rise in temperature the population of insect increases[19]. Due to
the changes in climate and degradation of habitat in Britain, there is change in distribution
and frequency of about 46 species of butterfly[20].

6. PHENOLOGICAL CHANGES:

The various events that occur in the life cycle of any species which may get triggered by the
varios cues from environment may get changed.Species with shorter generation time and
rapid population growth rates might undergo microevolutionary changes in situ. Alternations
in birds, plants or butterflies that occur phonologically might have been studied extensively.
Inclination in phonological changes may reflect the probable effect of climate change in
Europe and North America[21] [22].

7. EXTINCTION OF SPECIES:

The statistics that correlate the global warming with the extinction are very less, major factors
that leads to extinction of species are generally loss or fractionation of habitats[6]. As
compared to the birds and plants, insects experience higher extinction rate[23]. According to
the prediction in a report written in 2006 by Bird Species and Climate Changeif there is rise in
temperature by 2 °C in northeastern Australia and Europe due to global warming, then there
could be rise in the extinction rate 72% and 38% respectively. There is extinction of Aricia
artaxerxes,northern brown argus (butterfly) from about half of the sites, one third to half of the
extinctions are linked with the changes in the climate [6]. As in future there speeding up of
climatic changes, so it may become the dominant engine for extinction of species.

For example- due to the climatic changes, there is extinction of the two species of
Desmoganthus (salamanders) that are adapted to mountains and to the lower temperature
habitats[24]. Similarly, there is rise in extinction rate of about 151 populations of Euphydryas
editha (Edith’s checkerspot butterfly) [25]. The site were population was present was 2° north
than the place where the extinction has occurred. The extinction rate of population of Mexico
is four times than that of Canada, and that of lower latitude is also more as compare to
population above 2400m. In new world it has been reported that due to climatic changes and
fungal epidemics there is extinction of harlequin frogs [43].
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7. REVIEW OF CHANGES IN DISTRIBUTION

According to Hellmann et al., The changes in the distribution and abundance of any species
caused by climatic alternations is due to the alternations in- altered climatic constraints,
effectiveness of management strategies and introduction pathways[26].The shrinking of area
of any species is less intrusive as predicted because the species has tendency to adapt to
nearby locations in order to expand their habitat range[27]. So, the alternations due climate
factors are important for any species from the perspective of food and economic security[28].
Similarly according to Easterling et al,. climate changes and warming can increase the
frequency of lethal conditions and the development of adaptations through the genetic changes
can change the habitat range of any species[29].

8. DROSOPHILA AS A TRACKING MODEL

According to Parsons, as Drosophila species have narrow range for its resources, so it can be
utilized to assess the climatic ameliorationlevel[30]. Among all of the climatic conditions
temperature is the most important. According to Ryan et al., the threshold range of the
Drosophila species is from 5 °C to 35 °C [45]. Similarly at 22°C optimum rate of eclosion
population growth occurs and at temperatures 29.3°C, 21.0°C, 13.4°C the developmental rates
occur at optimum[46]. This means with the fluctuation of temperature conditions the
development rate of Drosophila will vary. kellermann et al., in 2012 wrote that Drosophila
species has distribution limit to resist colder temperature, hence it can be utilized as a tracking
model to predict the future climatic changes[31]. There are many studies so far that affirm that
climate changes may shift the boundaries of species and this shift is used to track the
population movements, but the genetic cause is not very much described[32]. It can be used as
a tracking model as the different species vary in their rate and ability to migrate [33]. As the
climatic changes occur, different species adapt to these changes by undergoing genetic or
chromosomal transpositions. The chromosomal polymorphism can be beneficial for the sake
of identification, chromosomal isolation and methods for fly sampling. The various techniques
can be carried out such as- chromosomal staining, chromosomal inversion maps and fly
marker stock availability.

A very useful marker that can be used to detect the changes in climate is the chromosomal
inversion [37]because we are having historic record that show that there is trend observed in
arrangement of inversions latitudinally, which indicate the adaption in response to climate[34].
Inverted gene blocks multiple loci of genes with various epistatic and linkage interactions so,
it provides more rational basis to explore the different phenotypic responses[35], moreover
these inversions may engage a particular combination of alleles which may otherwise separate
by any recombination, so that it can be useful for a population[36].In 1992 Krimbas reported
more than 30 different inversions in Drosophila subobscura’s 0 chromosome [38] and he
along with Mennozzi added that many of them were spatiotemporal heterogenous
distributions[39]. Along with these distributions, also there were variations based on seasonal
cycles[40]. In Australia due to the climate change a pattern of allozyme frequencies and
inversions occurred in D. melanogaseter[41] and in D. melanogaster and D. simulans[42].

Thus, temperature has a great impact on the ecology ofany species i.e either it’s abundance or

distribution. Many studies can describe about the thermal environmental changes but the
studies related to responses of aridity are very few[47].
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The shift of range by any species is due to certain microevolutionary changes. Saura, in 1994
described about the shift of the D. subobscurato the northern latitudes[48]. Laboratory
analysis by Feder et al., gives information on the influences of the heat shock treatment on D.
melanogasterdue to the variation in the number of copies of gene Hsp 70[49]. Other than the
influence of heat shock protein genes, per gene length variation also influences these
microevolutionary changes[50]. So, the chromosomal studies in Drosophilacan be very useful
for us.

9. CONCLUDING REMARKS

So, abundance and geographic range of any species depends on interaction of that species with
others. These interactions depends on it's phenology and physiology. With the information
base and the currently available expertise, we can apply evolutionary knowledge to global
change concerns. With this paper, we hope to stimulate efforts in that direction.
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