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Foreword 
 

I am happy to introduce this publication; based on a systematic and thoroughly 
organizedresearch financed under NAIP Component-4; carried out for nearly six years by a 
well-knit consortium of three outstanding institutions engaged in classical taxonomy, 
cytogenetics, molecular taxonomy, cytologyand plant genetic resources management. The study 
has successfully endeavored to address some recalcitrant and longstanding taxonomic problems 
in the indigenous genera Vigna, Cucumis and Abelmoschusthrough a multi-disciplinary 
approach. The consortium consisted of a group of competent and experienced scientists from the 
National Bureau of Plant Genetic Resources (NBPGR), New Delhi; Shivaji University, 
Kolhapur and North Eastern Hill University (NEHU), Shillong.  
 
The three genera studied have been known to pose difficulties in establishing species identity 
due to presence of overlapping variations in case of Vigna, confusing species descriptions in 
Cucumis, and very high order polyploidy in genus Abelmoshcus. Through this NAIP sub-project 
the problems have been overcome by the consortium following a three-pronged approach. The 
investigators have followedjust the basic alpha taxonomic procedures, cytological analysis of F1 
hybrids between the species, molecular cytology to visualize the linear differentiation of 
chromosomes and gross chromosomal similarities, and analyses of crossability barriers to gene 
flow which result in species differentiation. The results are authenticated and species identities 
fine-tuned using the molecular taxonomic approaches by analyzing the DNA sequence 
variations at taxonomically relevant loci for species identification, classification and phylogeny 
analyses. 
 
In the course of investigations, the consortium has thus assembled a sizeable collection of 
correctly identified and well analyzed species diversity from diverse ecological regions; 
developed derivatives of interspecific crosses with high breeding potential; identified species 
germplasm with genes for tolerance to mungbean yellow mosaic virus  and other traits of 
economic importance. Thegenetic resources thus identified, characterized and augmented have 
very high potential utility in crop improvement programmes in these important pulses and 
vegetables crops. The consortium has proudlydescribed five new species of the genera studied, 
and published over 16 research papers in reputed international journals. I am also happy that the 
consortium agreed to refine information on and map variability in some other indigenous genera 
of economic importance in the country during the extension phase as additional task. 
 
The pictorial descriptions for the authentic species and other illustrationsin this volume are 
expected to be of immense academic value in taxonomy as well as of practical value in plant 
genetic resources management and use in the country.I hope this study provides an impetus to 
initiation of more such research projects in crop-wild relatives of importance to agriculture.  
 

New Delhi         
June 15, 2014       (SUDHIR KOCHHAR) 
         National Coordinator 
         NAIP Component-4 



Preface 
 

The Hindustani Centre of Origin is home for primary diversity of several major crops, such as rice, 
cotton, jute, and many pulses, vegetables, fruits and spices.Members of genera Vigna, Cucumisand 
Abelmoschus, including the crops greengram, blackgram, ricebean, adzuki bean and mothbean(all from 
the genus Vigna); cucumber, some vegatables (kakri and kachri of north, dosa kai, southe of south) and 
musk melons (all from genus Cucumis), and okra from the genus Abelmoschus.and their wild 
relativescontribute to the rich economic botany of the sub-region.But despite thisimportance and the 
presence of primary diversity, these crop-wild relatives have been studied in a fragmented manner. There 
are several gaps and confusion in the understanding on species identities, their relationships and utility. 
Particularly the utilization of useful genes in these taxa from the wild, in crop improvement programmes, 
is very limited. On the other hand, efficient and effective germplasm classification systemunderlined 
withprecise taxonomic identity in these genera could also unravel the useful traits contained in these 
species and in enhancing the utilization of their genetic resources in crop improvement programmes. 

To address the ambiguities and mitigate the gaps in determining species identitiesthrough basic and 
strategic research a competitive grant was approved by the Indian Council of Agricultural Research 
(ICAR) under theNational Agricultural Innovation Project (NAIP)to a consortium of three partner 
institutions; the National Bureau of Plant Genetic Resources (NBPGR), the North Eastern Hill University 
(NEHU) and Shivaji University, Kolhapur. This volume presents the information generated by the 
consortium in the sub-project, ‘Biosystematics of the genera Vigna, Cucumis and Abelmoschus’ aimed 
atexplaining and solving several of the outstanding problems related to species identities and relationships 
in the three indigenous genera. This consortium based sub-project activity under NAIP could also 
successfully bring together therelevant expertiseof diversepartners such as the competent systematists, 
cytogeneticist, plant genetic resources (PGR) curators and molecular taxonomists essential for such 
studies in the long term. 

This liberally funded basic and strategic research for over nearly six years has focused on the issues 
related to occurrence, distribution and prevalence of diversity in species under the genera Vigna, Cucumis 
and Abelmoschus in India. The activities in the process involved an extensive collection and study of the 
species and their variants; their description and classification using complementary information from the 
use of diverse tools. In the efforts to resolve several complications caused by overlapping variations for 
taxonomic traits reported by earlier workers, the investigators arrived at a conclusion that recognizing the 
distinct forms as new species bridges the gaps in phylogeny. The consortium has succeeded in generating 
substantial amount of information on the target genera, in addition to producing over 1500 interspecific 
derivatives and stabilized lines. Investigating teams have also identified several valuable genetic 
resources, for example, as sources of genes for tolerance to Mungbean Yellow Mosaic Virus in Vigna, 
Yellow Vein Mosaic Virus in okra, carotenoid rich germplasm in cucumbers, and Downey Mildew 
resistant lines in melons, etc. 

This compilation is based on the study of vast species diversity described and assembled by the 
consortium which includesabove 500 accessions belonging to over 50 species under the target genera 
collected from diverse eco-geographical regions of the country. The information presented here would 
help the scientists engaged in plant genetic resources conservation and use in an unambiguous 
identification of the species diversity in Vigna, Cucumis and Abelmoschus occurring in India thereby 
ensuring efficient PGR management for crop improvement. 

      
New Delhi         KV Bhat 
June 15, 2014                Consortium Principal Investigator 
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Establishing taxonomic identity is basic to scientific 
management of plant genetic resources. Taxonomy is the 
study and description of the variation of organisms, the 
investigation of the causes and consequences of this 
variation, and the analyses of the data to produce a 
system of classification. The realization of the value of 
biodiversity in ecology, medicine and other fields of 
biology has resulted in renewed interest in biodiversity. 
The plant breeders had long known the importance of 
wild relatives of crop plants as the source of ‘New 
Genes’

 

in crop improvement in order to overcome the 
‘bottleneck effects’

 

in crop domestication. Wild related 
species were often used in wide hybridizations as 
donors of useful genes in several crops including wheat, 
rice, tomato and the pulses such as greengram

 

and 
blackgram. However, lesser importance was given to 
describing correct identity of the donor species which 
lead to confusions about the source material used. The 
recent phenomenon of digitization of biodiversity data 
has lead to the widespread application of taxon

 

names 
that are superfluous, ambiguous or incorrect. This has 
resulted in the existence of numerous synonyms and 
homonyms thereby leading to non-scientific genetic 
resources classification and management. This 
publication is an attempt to resolve taxonomic identity 
problems in three of the important native genera, 
namely, Vigna, Cucumis

 

and Abelmoschus. India has rich 
diversity for these cultivated species and their wild 
relatives. However, study and analyses of this diversity 
had not been exhaustive so far and this is an attempt at 
developing an efficient and effective system for 
germplasm

 

classification so as to enhance the utilization 
of the genetic resources in crop improvement 
programmes.
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