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ABSTRACT

The objective of the present study was to prepam®raparative account of the extent of genetic dityerand
genetic relationships among the 9 Vigna varietiasdal on DNA data. A total number of 10 ISSR printeas
produced polymorphic and reproducible fragmentsenselected to amplify genomic DNA of the genotypeer
investigation. Ten primers amplified a total numbé&624 bands under 104 loci across nine genotyptsaverage
of 10.4 loci / primer. The cultivars exhibited anegall 76.92% polymorphism. The value of Jacaasimilarity
coefficient ranged from 0.566 to 0.793. Panna slibthe highest genetic diversity among all the Gué#ivars of
mung bean, but was surprisingly and interestinglyér than any of the four cultivars of urd beaneTird bean
variety Kalindi seems to be genetically the closest to the mung bean varieties studied. In corspario other
cultivars, Gautam showed the most genetic varighilsuggesting utilization of this genotype oveneos for
breeding programme and in transferring importanticcters into different cultivars. Overall, a higlegree of
genetic diversity among the 9 cultivars was recdrdehich can be used for crop improvement espgdi@éping in
mind the fact that mung bean has been reporteddass with a number of Vigna species when it isl asea female
parent. The information generated from this studyl Wwe helpful to identify the germplasms, know ithe
phylogenetic relationships and above all to consttan interspecific hybridization strategy.
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INTRODUCTION

Pulses in India have long been considered as the pan’s only source of protein. India is the latgenporter,
producer and consumer of pulses [1]. India accolant83% of the world area and 22% of the worlddarction of
pulses [2]. Pulses are not only a low cost soufcgratein for majority of Indian consumers but adow cost
substitute for vegetables in periods of high pricEsegetables. An improvement in pulses productian reduce
the market prices, and create scope for furtheease in demand for pulse crops by replacing sami@op of the
disproportionately high level of cereals in the smmption basket for a balanced diet. There is atsape for
increasing the use of pulses in value added preduucth as papad, snack food, in the confectiomelysiry etc.

The genus/igna contains several pulse species that are of corditleeconomic importance in many developing
countries. Mung bean¥/|[ radiata(L.) Wilczek] and urd beand/[ mungo(L.) Hepper] are important legume crops
in India and are key dietary staples for milliafspeople. The crops are utilized in several waylsere seeds,
sprouts and young pods are consumed as sourcesteinp amino acids, vitamins and minerals, andipperts are
used as fodder and green manure. Mungbean prateiasily digested without flatulence. Both leguradapt well

to various cropping systems owing to their ability fix atmospheric nitrogen @\ in symbiosis with the soil
bacteriaRhizobiumspp., rapid growth, and early maturity. They cargtmvn successfully in extreme environments
(e.g., high temperatures, low rain fall, and paaits} with few economic inputs. In addition to bgian important
pulse-yielding crop, mung bean assumes additionpbitance due to the fact that it has been repdotedoss with

a number oWVignaspecies when it is used as a female parent [3].
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However, the global productivity of pulses is véow as compared to cereals. During the last fiveades, annual
pulse production in India has increased only maigin(from 12.70 million tones in 1960-1961 to l14r6llion
tones in 2008-2009). Due to stagnant productioe, tlet availability of pulses has come down from 60
gm/day/person in 1951 to 31 gm/day/person (IndiaarCil of Medical Research recommends 65 gm/dait&gin
2008 [1].

Many biotic and abiotic stresses such as diseasects, drought, high temperature, salinity andyheaetals limit
mung bean yields. Despite the efforts of plant deeg during the past few decades, the developniesustainable
resistance with higher yields has not been suadedsk to the narrow genetic diversity in the ggoel of the
present cultivars [4]. It is imperative to furthekplore the genetic diversity available in this rior better
utilization of genetic resources in yield improvaerheGenetic variability and divergence presenthia taterials is
an important tool for any breeding programme.

Considering their socioeconomic importance, th@smre neglected in breeding research, particulatlye filed of
marker assisted breedinflolecular markers, unlike morphological markeasge not prone to environmental
influences andhave been found to be very useful to quantify aately the extent of interspecific genetic diversity
[5] and portray genetic relationships between plaotjgs [6]. DNA markers provide an opportunity to idtderize
genotypes and to measure genetic relationships preasely than other markers [7]. Among the sdvBidA
marker systems that are now being used in divessitgties of plants, inter simple sequence rep&8R) [8] is an
important one. It is a simple, rapid, reliable amexpensive technique. Moreover, it is a bettet tban RAPD for
phylogenetic studies as the ISSR primers producee nioformation in terms of total number of loci and
polymorphic bands [9]. ISSRs fingerprinting has hbeemmonly used to identify germplasms, resolveettain
parentage, and study genetic diversity, populagi@metics, taxonomy and phylogeny of many plantisgg®].

Considering the potentials of the DNA marker bagedetic diversity analysis for evolving systemdireeding
strategies, the present study aimed to assessrayza the nature and the extent of genetic diseeshong the
selected cultivars of mung bean and urd bean froestVBengal using inter simple sequence repeat (| &@&Rker.
The authors previously studied the intraspecifioegie diversity of certain mung bean and urd bealtivars
separately [10, 11]. The present study compileshallcultivars to reveal the interspecific geneliicersity of the
two species oiigna. The outcome will be helpful in preparing a congtiwe account of genetic diversity,
selecting and cataloguing varieties according tirth superiority and above all to construct an rispecific
hybridization strategy.

The information generated from this study will keed to identify the germplasms, to provide morelence on the
extent of genetic diversity among the selectedvart, to determine the phylogenetic relationskipong them and
most importantly to evolve systematic breedingtegi@s to improve the yield components of the ggres.

MATERIALS AND METHODS

Plant Materials

Seeds of five cultivars of mungbean and four catsvof urdbean (Table 1) were procured from PuseksOilseed
Research Station, Murshidabad, West Bengal. Sdezich accession were sown and plants were raiste ifield.
Young and healthy leaves were randomly harvestddatked from 25 days old plant, washed to freenfatirt and
dust, and then quickly mopped, dried on blottingeth. 1 gm of leaf tissue from each cultivar wassequently
used for each DNA isolation experiment.

Table 1. List of theVigna genotypes used for ISSR analysis and the sourcesri where these have been obtained are given below.

Sl. No. | Sample Code Selected Genotypes\ifina Savi Source
1. S1 Vigna mungdL.) Hepper - Kalindi Pulses and Oilseed Reseatalidh, Murshidabad, West Bengal
2. S2 Vigna radiata(L.) Wilczek -Panna Pulses and Oilseed ReseardioStdMurshidabad, West Bengal
3. S3 Vignha mungdL.) Hepper -Sarada Pulses and Oilseed ReseartibrStslurshidabad, West Bengal
4. S4 Vigna radiata(L.) Wilczek -Sonali Pulses and Oilseed Researati®t, Murshidabad, West Bengal
5. S5 Vigna radiata(L.) Wilczek -Sukumar| Pulses and Oilseed ReseatatioB, Murshidabad, West Bengal
6. S6 Vigha mungdL.) Hepper - Gautam Pulses and Oilseed ReseaattoigtMurshidabad, West Bengal
7. S7 Vigna radiata(L.) Wilczek -Samrat Pulses and Oilseed ResearatioB{ Murshidabad, West Bengal
8. S8 Vigha mungdL.) Hepper - Sulata Pulses and Oilseed Reseasattot Murshidabad, West Benggal
9. S9 Vigna radiata(L.) Wilczek -Bireswar| Pulses and Oilseed Rese&teltion, Murshidabad, West Benggal

Genomic DNA Extraction and ISSR-PCR Reaction
Total DNA was extracted from the above mentioned tssue following the CTAB method describedSaghai-
Maroofet al (1984) [12] with minor modifications. After isdian, the DNA was quantitified spectroscopicallydan
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visualized under a UV light following electrophoisesn a 0.8% (w/v) agarose gel stained by @fnl ethidium
bromide. The resuspended DNA was stored in autedlaldHO. A total number of 10 ISSR primers (Bangalore
Genei Pvt. Ltd., Bangalore, India) that producekigher number of polymorphic and repeatable fragmerere
selected to amplify genomic DNA and PCR amplifioati were carried out in a thermal cycler (Perkim&, Gene
Amp thermal cycler 2400) in a final volume of g§ containing 25 ng template DNA, 2QM each of the four
dNTPs, 10 picomoles of primers, 3 mM MgCI2, al5Taq buffer (10 mM Tris HCI pH 9.0, 50 mM KCI) ard2
Unit Taqg DNA polymerase (Bangalore Genei Pvt., L BAngalore India). The thermo cycler was prograchfioe
an initial denaturation at 8@ for 4 minutes followed by 40 cycles at°@4for 1 min, annealing at 43 to 48C (for
different primers different annealing temperatunesse used) for 1 minute and extension atC7for 2 minutes,
followed by one final extension at @ for 6 minutes and at last the hold temperature efafC. 10ul of amplified
PCR amplified product was separated by gel elebtymsis on a 1.8% agarose gel stained by ethiditomide
(0.5ug/ml of gel solution) and photographed with a getwuimentation system (Uvi Tec, UK). DNA fragmentesiz
on agarose gel were estimated by comparing withrinwge DNA Ruler (Range from 100bp to 5Kb) mark@ic.
test the reproducibility the reactions were repaateleast twice. For each experiment the reprdulityi of the
amplification products was tested twice using samitaction conditions at different times. Onlys@é@mplification
products that consistently appeared in two repboat(consensus products) were scored for furthalyais.

ISSR Data Scoring and Analysis

In ISSR analysis, the presence or absence of thdsbwas taken into consideration and the differencthe

intensity of the band was ignored. A particular DMAnd (locus) which is generated from the genomenaf
species, but absent of a second species represgutiymorphism. The banding patterns obtained fIS®R gel

were used to assign loci for each primer and scasgoresent (1) or absent (0). The data obtairmed the markers
were pooled for different analyses. Jaccard’s sintyl coefficient values [13] were calculated fach pair wise
comparison between genotypes and similarity matas constructed. To illustrate the genetic relatdms among
the species, a dendrogram was constructed bastd @milarity matrix using unweighted pair grougtinod with

arithmetic average (UPGMA) cluster analysis [14]].analyses were done using the computer packad@Ws$rPC

ver. 2.00 [15].

RESULTS AND DISCUSSION

The objective of the present study was to assessextent of genetic diversity and relationships amehe 9
cultivars from two species dfigna based on DNA data.Information on the levels and distribution of gecet
diversity of any plant species may contribute te kmowledge of their evolutionary history and pénand is
critical to their conservation management and impnoent [16]. Cross breeding between geneticalljedift
individuals is recommended, rather than involvindividual belonging to related genetic group. Thelgation of
genetic diversity and construction of genetic mhps been considered desirable for the efficientaisgenetic
variations in the breeding programme. ISSR anahggisrted in the present work could be useful tectgarents to
be crossed for generating appropriate populatiotended for both genome mapping and breeding pespols

A total number of 10 ISSR primers (Bangalore GeRet. Ltd., Bangalore, India) (Table 2) that prodiice
polymorphic and reproducible fragments were setedi® amplify genomic DNA of the genotypes under
investigation. Ten primers amplified a total numb&624 bands under 104 loci across nine genotwitisaverage
of 10.4 loci / primer ( Figure 1a and Figure 1b¥.tBe total 104 loci scored in the nine cultivarghadifferent
primers, 80 were polymorphidherefore, the cultivars exhibited an overall podyphism of 76.92%. The total
number of the amplified loci produced by each primaried from a minimum number of 10 by primer @Ld@1,
Oligo- 02, Oligo- 03, Oligo- 04, Oligo- 08 and Gd#g10 to a maximum of 11 by primer Oligo- 05, Oligas,
Oligo- 07 and Oligo- 09. Thpercentage of polymorphism ranged from 50% (pri@kgo- 10) to 100% (primer
Oligo- 01, Oligo- 07 and Oligo- 08).he size of amplified bands also varied with diéietr primers. As many as
eight primers out of ten showed 60% or more polyh@m. In general, the extent of polymorphism fowas high
enough. The data obtained was subjected to UPGMalysis to find out the relationship between theticais
analyzed. The value of Jacaard’s similarity coedfit ranged from 0.566 to 0.793.

The nine cultivars under investigation were clustemto 5 viz., C1, C2, C3, C4 and C5 with 1, 511and 1
genotypes respectively (Figure 8) 56.6% similarity. Cluster C1, C3, C4 and C5 dstesl of only one genotype
each namely Kalindi, Sarada, Gautam and Sulatacéisply. Cluster C2 comprised of 5 genotypes ngriReinna,
Sonali, Sukumar, Samrat and Bireswar, all of wiiiahpens to be cultivars of mung bean.
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Table 2.List of ISSR primers and their sequences along witsome of the characteristics of thPCR-amplified products obtained in

Vigna genotypes

ngzjeer Primer Sequence (5'to 3 Total No. of Amplified Loci | Total No. of Polymorphic Loci | % of Polymorphism
Oligo-01 | AGAGAGAGAGAGAGAGC 10 10 100
0Oligo-02 | AGAGAGAGAGAGAGAGT 10 08 80
Oligo-03 | CTCTCTCTCTCTCTCT( 10 09 90
Oligo-04 CTCTCTCTCTCTCTCT# 10 07 70
Oligo-05 | ACACACACACACACACG 11 07 63.64
Oligo-06 | ACACACACACACACACT 11 06 54.55
Oligo-07 | TCTCTCTCTCTCTCTC/ 11 11 100
Oligo-08 | GAGAGAGAGAGAGAGAC 10 10 100
0ligo-09 | GAGAGAGAGAGAGAGAT 11 07 63.64
Oligo-10 | CACACACACACACACAG 10 05 50

Fig.1la. Ethidium bromide stained 1.8% agarose gel shong PCR-amplified products of 9Vigna genotypesusing the ISSR primer Oligo-
04 (5'CTCTCTCTCTCTCTCTA 3'); Lane 1 to 9 correspond to the genotypes listed in Table LaneM, low range DNA Ruler (Range
from 100bp to 5 Kb) marker

1 2 3 4 5 6 78 9 M

Fig.1b. Ethidium bromide stained 1.8% agarose gel showy PCR-amplified products of 9 Vigna genotypesusing the ISSR primer Oligo-
08 (5' GAGAGAGAGAGAGAGAC 3Y; Lane 1 to9 correspond to the genotypes listed in Table 1. ba-M, low range DNA Ruler (range
from 100bp to 5 Kb) marker

All the five cultivarsof mung beanclustered under CXhared a similarity index of 0.724 and exhibiteddst
genetic divesity among the nine cultivars under stuPanna showed the highest genetic diversity amdnthe
five cultivars of mung bean, but was surprisingly arneéristingly lower than any of the four cultivarsusél bear
The urd bean variety Kalindi seems tothe genetically most close one to the mung beaieties studiedCluster
C4 consisted of the singlgenotype Gauta was significantly different from all other genotypesed in the prese
investigationln comparison to other cultivars, Gautam shothe most genetic variability, suggesting utilization
this genotypeover others for breeding programme and in transigimportantcharacters into different cultivar
Overall, a highdegree of genetic diversity among the 9 cultivai@s wecorded, whichan be used for crop
improvement especially keeping in mind thet that mung bean has been reported to cross withrdber olVigna
species when it is used as a female pe
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Figure 2. Dendrogram, generated using UPGMA analysj showing the genetic relationships among the 9ltuars of two Vigna species
based on ISSR markers

The assessment of nature and extent of geneticsitivand identification of nine different cultivamwere done by
ISSR analysis. The obtained results indicated tB&R marker system can be effectively used in detetion of
genetic relationship amongigna cultivars. ISSR markers successfully revealed aarkable molecular
discrimination of the cultivars under study. Allngales could be identified and distinguished frone @amother
based on the banding patterns generated through FE3R markers are useful in the assessment oftigene
diversity, through detection of duplicate samplegérmplasm collection, and the selection of a coféection to
enhance the efficacy of germplasm management feriubreeding and conservation programmes. Thetigene
diversity obtained in this study might be usefufuture strategies for evolution of desired genesyp
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