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Abstract

In Amaranthaceae, morphology based identification methods are usually time consuming and may sometimes lead to
misidentification and always may not provide good resolution at the species levels. The phenotypic variability of the taxa
may lead to misidentifications and creation of new false identity. DNA sequencing has been used to explain evolutionary
relationships for more than 20 years in molecular systematics. The aims of DNA barcoding include identification of known
specimens/species and new discovery of unknown plant species for enhancing taxonomy for the good of the science and
betterment of society. The study basically emphasised on palynological studies and molecular profiling of Amaranthus
species using universal markers rbcL and matK. The pollen morphology of the species of Amaranthus shows significant
differences in polar length and equatorial diameter whereas the aperture waj pantoporate with evenly distributed
microspines. The phylogenetic assay showed bootstrap value of 96 and 98 for matK while 79 and 98 for rbcL dendrograms.
All barcodes yield quality sequences.
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Introduction

The flowering plant family Amaranthaceae which corresponds
10 the classical family Amaranthaceae Juss. 69 genera and 772
species as well as the twice larger related family
Chenopodiaceae have been subject to repeated taxonomical
revisions from the time they were first described (1789 and
1799) respectively to the present'"^. Recently it has been
proposed to combine them into one large family Amaranthaceae
as a result of molecular analysis'^. The morphology of pollen
grains, is an important source of information for plant
systematics. In certain cases, palynological data have been
crucial for taxonomic conclusions^. But for closely related
species of the genus Amaranthus L., such data can lead to
confusions regarding the classification though pollen grains
morphological studies shows very slight variation. Traditionally,
most plant identifications are based on morphological
characters, but such identification is not always reliable and
efficient^.

DNA barcoding basically relies on short and standardized gene
regions for the identification of plant species. The agricultural
and horticultural applications of barcoding such as for
marketplace regulation and copyright protection remain poorly
explored. This study examines the use of effectiveness/quality
of the standard plant barcode markers (matK and rbch) for the
identification'of plant species that are medicinal and are of
interest for pharmaceutical industry both in private and public
nurseries and to authenticate the medicinal plants. A wide
variety and different range of molecular techniques including

the random amplified polymorphic DNA (RAPD), amplified
fragment length polymorphism in plant (AFLP), restriction
fragment length polymorphism of the selected taxa (RFLP),
microsatellite and single nucleotide polymorphism (SNP) have
been proposed to identify plant species/specimen and cultivars'"
". DNA barcoding method has emerged as a relatively
new/novel and perhaps more universal tools with which to
analyze diversity of both plants and animals and to fix
specimens to their respective species even in the absence/
unavailability of key morphological diagnostic features'^'^.
Although there are still some reserves against the performance
of DNA barcoding as compared, for example, to morphology,
an early study, through a thorough comparison of DNA
barcoding and morphology-based species identification
recorded a number of limitations to the morphology particularly
when it comes to cryptic species^. As a taxonomic tool this
technique has widely acceptable and also has been successfully
used in large scale biodiversity projects where regional flora and
fauna are documented including regulated and threatened taxa'^

Although a number of plant loci including, tmH-
psbA , rpoci, rpoB , tmL, rbcL and matK were initially
proposed as potential plant barcodes based on assessments of
similarity with genebank and recoverability, sequence derived
quality and levels of plant species discrimination, the
Consortium for the Barcode of Life recommended the 2-loci
combination of rbcL +matK as the most standard plant barcode
for analysis'^"^^.

The DNA barcode data generated in the present study will serve
in the future in commercial agricultural and medicinal plant






