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Abstract  

 

To prove the importance of DNA barcode one of the major point is that the genetic data is an important factor to improve 

the biodiversity conservation strategies and in fact at the different level of analysis in conservation biology many 

molecular tools. The aim of this review article is to access the role of DNA barcoding in biodiversity conservation in For 

the fine scale management of plant species, coral reefs, identification of cryptic and invasive species and regional 

management of fisheries in the field conservation biology molecular tools offer a great help. DNA barcoding had 

contribution in the conservation policy in such a way is that it came forward with the success of conservation action and 

other one is that it provide useful information about phylogenetic diversity and also about evolutionary history. 
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INTRODUCTION 
DNA barcoding has ability to identify the 

species very rapidly and cheaply, this efficiency of the 

barcoding is the central argument in favor to use the 

DNA barcoding [1]. Within the decade of research 

explained that DNA barcode of 0.1% of all the 

described animal species have been collected. It was 

estimated that morphological analysis takes place at the 

cost of $100 per specimen with several months of field 

work as compared to the sequencing of species that 

require only the cost of $2–5 per species under the time 

of 90 minutes These suppositions we can use the purely 

genetic analysis but the DNA barcoding papers are 

more popular that they contain traditional taxonomic 

research methods, such as in the identification of 

differences in the food habits and also the larval 

appearance of cryptic species of skipper butterflies [2].  

 

This approach proposes that taxonomical 

research is going to become integrative, by combining 

the analysis of traditional morphologies with the 

development in innovative technologies, although all of 

this need resource investment. However another 

argument emerges that when first investment was made 

for the development of reliable database, barcoding was 

proved to quickly identify the specimens that were 

newly collected. Furthermore research is important to 

test the whether the barcoding is effective or not but 

now as the technologies and genetic sequencing 

techniques developed and cheaper it make research 

much more convenient and less time consuming [3]. 

 

The basic research priority is the quick 

assessment of biodiversity that give the extinction assay 

of ongoing species. The most important investment of 

barcoding to conservation of biodiversity is that it 

facilitates the biodiversity assessment in a very cheap 

and quick way at that time when there are inadequate 

financial resources. This is an important point because 

most of the biodiversity is present in the under 

developed countries where resources for biodiversity 

are very limited. There is successful notable 

conservation by using the DNA barcoding as in the case 

of South Asian mammals, the barcoding was used for 

the identification of endemism and also the structure of 

intra- specific population [4]. 

 

Biodiversity Assessments 

The impotent role of barcoding is the 

identification of species, where the morphology has its 

own limitations because the morphological keys are 

limited only to the specific gender and also at a 

particular stage of life [5]. This point is especially true 

in case of those arthropods for which the recent 

taxonomic studies were not sufficie. Barcoding was 

involved to classify those species that have a diversity 

in their life style including aphids [6]. 
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Fig-1: DNA barcodes to map phylogenetic diversity for habitat conservation 

 

DNA barcoding was also helpful in the 

identification of new species. It is also known that the 

vide variety of species are not discovered yet, so that 

for the discovery of new species a cheaper, objective 

and a standardized method like DNA barcoding 

received much more importance in this era [7]. 

However the use of DNA barcoding for specie 

identification is the most controversial use of barcodes. 

Facts describe that the DNA sequencing is the simplest 

way to identify and explain new specie. It was also said 

that to precisely describe a specie barcoding can be 

used in combination with the traditional taxonomic 

methods [8]. 

 

Role in Discovery of New Species 

In fact, solely the barcodes only can be utilized 

to propose a hypothesis about new specie instead of 

discovering new specie [9]. Therefore, these results 

explained that there should be a flexible threshold that 

describe those species that are already identified and 

accepted, these results also highlight this fact that the 

barcoding on its own as a technique have certain 

limitations [10]. On the basis flexibility of threshold, 

DNA barcoding results can be manipulated for the 

different political purpose [11]. However the analysis in 

which we cannot perceive the obvious differences, a 

question was raised that whether the conservation that 

was done on the basis of only mtDNA was able to get 

public support or not [12]. 

 

The attribution of taxonomic rank that was 

based on the genetic analysis is not as clear as it should 

be, there were also facts supporting that genetic 

distance is an important tool to determine the 

boundaries of species because genetic divergence is 

present in higher concentration in the species that are 

closely related as compared to the individuals of same 

species [13].  

 

The potential of DNA barcoding for the 

identification of intra and inter specific variability was 

appreciated in different studies. Such type of studies 

illustrated that for specific taxonomic groups it is 

possible to set-up the strong threshold for the 

identification of intra and inter-specific variability [5]. 

in spite of the difficulty to develop a stranded threshold, 

where variability threshold can be determined, the 

complexity of species can be understodd more 

sufficiently and taxonomic groups can be easily studied 

[14].  

 

DNA barcoding for Assessments of Phylogenetic 

Diversity 

To design and prioritize the conservation area, 

we should rely on the indicators of species diversity, 

value and richness [15]. One of these indicators is the 

phylogenetic diversity that is involved in the 

measurement of taxonomic divergence in different 

species. It is calculated as “the sum of the lengths of all 

the branches that are members of the corresponding 

minimum spanning path” 4). The catalogue of 

phylogenetic diversity provide information about the 

strategies to conserve the species by ignoring less 

important species and through the use of evolutionary 

phylogenies to improve the prediction about the pattern 

of biodiversity [16]. Even it was stated that the most 

important contribution of DNA barcoding in the 

conservation of species is its role in betterment and 

speeding up the assessments of phylogenetic diversity 

[17]. 
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Fig-2: Biodiversity phylogenetic assessment of variety of Species 

 

The important role of phylogenetic diversity in 

the plan to conserve the species suggests that the 

incorporation of PD analysis tools and the web based 

barcoding database results in improved phylogenetic 

calculations [18]. Such type of approach includes the 

data collection from the combination of mtDNA 

barcode based phylogenetic data and the data from 

broader phylogenetic database [19]. For the accurate 

prediction of global biodiversity pattern the one of the 

greatest challenge for the PD analysis is that the 

phylogenetic studies always need many more taxa 

which create different problems [20]. 

 

Emerging perspectives in Biodiversity conservation  

Results describe that planning that was 

introduced by the DNA barcoding technique for the 

conservation of species is quite easy to replicate with 

negligible field work and cost- efficient [21]. This point 

was explained as we can get more than 1000 sequences 

of 100 base pairs through the automated sequencers 

every day, even for the non- genetic can researchers can 

easily get the genetic sequences through companies that 

provide their service at very affordable price. Initial 

research work shows that through barcoding techniques 

we can replicate a smaller sequence at very faster rate 

to improve the identification of species for those mini 

barcodes in which DNA have degraded in the archival 

specimens that contain the biological material [22].  

 

An experimental study of 691 species consist 

on about 1,566 specimens shows that for the 

classification of species we can utilize as small as 100 

base pair or as long as 250 base pairs with maximum 

rates of success. Mini-barcodes were proved helpful 

when we need a rough picture of species diversity 

instead of explained diversity analysis data [23]. 

 

The continuous success of the different 

techniques used in DNA barcoding in animals have 

made researchers more optimistic to develop 

application of barcoding in the other kingdom, 

especially the plant species that are harder to classify 

with the genetic tools [24].  

 

For the plants DNA barcoding has been 

problematic because of the fact that those genes that are 

used as phylogenetic marker in the land plants are 

involved in very limited variations that are not enough 

to determine the specie limit or not enough to 

differentiate the species [25]. To overcome this problem 

some studies suggest techniques that are based on a 

single chloroplast region or a combination of different 

regions [25].  

 

On the whole all the debate summarized to a 

fact that different genetic markers are applied to plant 

and get different success rates, for example to classify 

the angiosperms trnH-psbA, rp136-rpf8, and trnL-

F have been used and results were quite successful, 

similarly for the identification of series of many 

medicinal plants ITS2 have been used as a successful 

phylogenetic marker. ITS region have also been involve 

in successful classification of angiosperms and for ferns 

rbcL and trnL-F was used as two locus DNA barcode 

[26]. Plastid markers rbcL, matK, and trnH-psbA was 

used recently with the success rate of 87.1–92.7 % in 

DNA barcoding. Recent research results explained the 

application of DNA barcoding on plants using 

combination of genetic markers [7]. As the 

advancement takes place in the barcoding techniques it 

also introduce us useful inputs to made a standardized 

barcode for the plants and also for the potentially other 

complex taxa [27].  
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The non-experts of barcoding can also use the 

barcoding for different purpose other than the taxonomy 

studies with the help of technology (used to collect ant 

interpret the barcoding data) that become more easily 

accessible and affordable [28]. DNA samples can also 

be used for the testing of drug authentication in the field 

of forensics [29]. While in the biosecurity, DNA 

baroding was helpful in finding exotic species with a 

very quick and reliable method, for example North 

American bullfrog (Rana catesbeiana) was discovered 

in France by utilizing the small mitochondrial 

fragments that were found in the water of pound. In the 

field of biomedical, improvements in technologies that 

leads to the next generation DNA sequencing have 

better ability to speed up the research that leads to the 

comprehensive analysis of DNA barcodes, 

interactomes, genomes and transcriptome [26]. 

 

The traditional species concepts are also 

redefined by the DNA barcoding studies. Metagenetic 

studies have also been integrated with barcoding [11]. 

Operational taxonomic units were focused by these 

techniques instead of traditional concepts of 

morphological species. Such approaches are helpful in 

the determination of ecological value eukaryotic 

microbiota, in which there are different challenges in 

correct identification; these challenges include the 

unclear morphological characters, diversity and minute 

size [30].  

 

For the biodiversity assessments the OTUs 

based metagenetic studies are being used as an 

important strategy. Such researches explained the role 

of DNA barcoding in enhancing enhancing biodiversity 

assessment, and therefore on conservation efforts [31]. 

As distance based method face many challenges in the 

identification of species, another better method have 

been proposed that was based on character based 

barcodes [32].  

 

The positive point character-based DNA 

barcode is that it provide a set of molecular data that 

can easily be incorporated into the classical taxonomic 

data in such a way that the discovery of new species can 

be made in an analytical framework that contain data 

from multiple sources so that the discrimination 

between two species become more easy and convenient 

[13]. This method is more promising in those cases in 

which there is significant overlap between the 

intraspecific and interspecific divergences in those 

primers that were being used in the classification [33]. 

 

CONCLUSION 
Advancements have been made to provide 

useful and appropriate information about the plants 

species and their genome. DNA barcoding in 

conjugation with other branches of sciences such as 

ecology and taxonomy needed for discovery of 

specices. It will help to collect data about particular 

species and then analyze using molecular tools for 

conservation of biodiversity. Various databases will be 

use effectively consideration for proper storage of data 

about species for conservation of biodiversity. 
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