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Abstract: The identification of Bamboo on the basis of morphological studies is a very 

tenuous and rigorous process requiring high level of skill in determining all the characters. 

An error in 1 or 2 characters may lead to wrong identification. Molecular based markers 

holds great promise as a tool for correctly determining the phylogenetic relationship in 

Bamboo. psbA-trnH spacer region has proved its capability in determining the phylogenetic 

relationship in many plant groups. In this study, we evaluate the efficiency psbA-trnH region 

to do the same in Bamboo. 
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Introduction: 

Bamboos are members of the sub-family Bambusoideae within the grass family Poaceae. The 

bambusoid grasses do not comprise only grasses whose culms are lignified, called "woody 

bamboos" or simply "bamboos", but also of several of grasses with herbaceous culms, called 

"herbaceous bamboos" or "bamboo allies". The identification of Bamboo on the basis of 

morphological studies is a very tenuous and rigorous process requiring high level of skill in 

determining all the characters. An error in 1 or 2 characters may lead to wrong identification 

(Stapleton 1997). Traditional plant taxonomy is highly skewed towards the floral characters 

as deterministic of plant identification. But in case of Bamboo, flowering is a rare occurrence 

and some species have never been reported to have flowered. Many important characters in 

Bamboo are influenced by environmental factors and thus provide erroneous identification. 

 

Different molecular marker based techniques have been used to identify the different 

members of the bamboo group. Friar and Kochert (1991, 1994) used restriction fragment 

length polymorphism (RFLP) technique for phylogeny assessment of 61 accessions and 20 

species of Phyllostachys but it proved to be inconclusive. Amplified fragment length 

polymorphism (AFLP) has also been used to understand the Bamboo phylogenetic 

relationship by Loh, Kiew et al. (2000). Unique banding patterns were obtained in 13 out of 

15 species and the cluster pattern helped reveal the polyphyletic nature of the genus 



Bambusa. Sequence characterized amplified regions (SCARs) is an extension of the RAPD 

procedure and this technique was in an attempt to make species specific markers in bamboos 

by Das, Bhattacharya et al. (2005). 

Apart from the molecular markers, DNA sequence based techniques has been used in 

determining the phylogenetic relationship and species identification. Different plant 

chloroplast regions have been studied in different plant groups with varied success. 

Newmaster, Fazekas et al. (2006) used rbcL for land plants. Lahaye, van der Bank et al. 

(2008) proposed the use of matK as a DNA Barcode for plants. 

 

Methodology: 

In the present study, psbA-trnH intergenic spacer region is being evaluated for its efficiency 

to determine the phylogenetic relationship in Bamboo. 56 psbA-trnH intergenic spacer region 

sequences were downloaded from the NCBI database for the study. The Accession Numbers 

of the sequences are clearly written at the beginning of each entry of the Phylogenetic tree. 

The sequences were saved together in a fasta file. The phylogenetic studies were performed 

using the molecular evolutionary genetic analysis (MEGA6) software in accordance with the 

Kimura 2-Parameter (K2P) model. DNA Barcoding sequences were analyzed by using the 

phylogenetic tree reconstruction methods such as Neighbor-joining (NJ) which is a heuristic 

method for estimating the minimum evolution tree originally developed by Saitou and Nei 

(1987) and modified by Studier and Keppler (1988). 

 

Result and Discussion: 

The phylogenetic tree given below clearly shows that DNA sequence of psbA-trnH intergenic 

spacer region has partial capability in correctly determining the phylogenetic relationship and 

species identification in Bamboo. In the area marked in rectangle, it is seen that the Genus 

Bambusa and Gigantochloa has been put together in the same clade, whereas it should have 

been in different clades. Again in the same rectangle, it is seen that Genus Bambusa and 

Dendrocalamopsis has been put together in the same clade which is wrong. Looking at the 

rounded rectangle below, it again shows genus Melocanna and Schizostachyum in the same 

clade which is incorrect. A clade indicates that the entities share a common ancestor and 

hierarchy. But looking at the other sequences which has been correctly placed (marked in 

oval); we can easily see that in some cases psbA-trnH intergenic spacer region is incapable of 

phylogenetic elucidation. 

 



 gi|305694192|gb|GU063089.1| Bambusa oldhamii

 gi|305694207|gb|GU063094.1| Bambusa surrecta

 gi|305694213|gb|GU063096.1| Dendrocalamopsis bicicatricata

 gi|305694243|gb|GU063106.1| Dendrocalamus jianshuiensis

 gi|305694210|gb|GU063095.1| Bambusa yunnanensis

 gi|305694216|gb|GU063097.1| Bambusa vulgaris

 gi|305694249|gb|GU063108.1| Dendrocalamus peculiaris

 gi|305694279|gb|GU063118.1| Dendrocalamus giganteus

 gi|305694189|gb|GU063088.1| Bambusa beecheyana

 gi|305694273|gb|GU063116.1| Gigantochloa parviflora

 gi|305694186|gb|GU063087.1| Dendrocalamopsis variostriata

 gi|305694204|gb|GU063093.1| Bambusa cerosissima

 gi|305694180|gb|GU063085.1| Bambusa multiplex

 gi|305694183|gb|GU063086.1| Bambusa tulda

 gi|305694171|gb|GU063082.1| Bambusa remotiflora

 gi|305694255|gb|GU063110.1| Dendrocalamus hamiltonii

 gi|305694168|gb|GU063081.1| Bambusa distegia

 gi|305694258|gb|GU063111.1| Dendrocalamus xishuangbannaensis

 gi|305694165|gb|GU063080.1| Dendrocalamus rongchengensis

 gi|305694246|gb|GU063107.1| Dendrocalamus asper

 gi|305694162|gb|GU063079.1| Bambusa textilis

 gi|305694264|gb|GU063113.1| Gigantochloa levis

 gi|305694159|gb|GU063078.1| Bambusa polymorpha

 gi|305694267|gb|GU063114.1| Dendrocalamus birmanicus

 gi|305694177|gb|GU063084.1| Bambusa pervariabilis

 gi|305694270|gb|GU063115.1| Dendrocalamus tomentosus

 gi|305694156|gb|GU063077.1| Bambusa sinospinosa

 gi|305694240|gb|GU063105.1| Dendrocalamus barbatus

 gi|305694252|gb|GU063109.1| Dendrocalamus semiscandens

 gi|305694276|gb|GU063117.1| Dendrocalamus brandisii

 gi|305694153|gb|GU063076.1| Bambusa blumeana

 gi|305694261|gb|GU063112.1| Dendrocalamus tsiangii

 gi|305694150|gb|GU063075.1| Bambusa bambos

 gi|305694174|gb|GU063083.1| Bambusa tuldoides

 gi|305694147|gb|GU063074.1| Bambusa ventricosa

 gi|305694306|gb|GU063127.1| Gigantochloa albociliata

 gi|305694144|gb|GU063073.1| Bambusa cornigera

 gi|305694282|gb|GU063119.1| Bambusa membranacea

 gi|305694285|gb|GU063120.1| Dendrocalamus strictus

 gi|305694324|gb|GU063133.1| Dendrocalamus latiflorus

 gi|305694138|gb|GU063071.1| Melocanna baccifera voucher YHQ053

 gi|305694141|gb|GU063072.1| Schizostachyum blumei

 gi|156633467|gb|EF589630.1| Aulonemia laxa

 gi|156633468|gb|EF589631.1| Bambusa vulgaris

 gi|156633469|gb|EF589632.1| Chusquea bilimekii

 gi|156633465|gb|EF589628.1| Olmeca clarkiae

 gi|156633466|gb|EF589629.1| Olmeca fulgor
   

 

Fig: Phylogenetic tree by NJ method for psbA-trnH sequences 
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