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ABSTRACT KEYWORDS
Groups of mulberry (Morus spp.) germplasm were selected from the field Mulberry germplasm;
gene bank of Central Sericultural Research and Training Institute, Mysore DNA markers;
based on accessions having identical names and similar origin or descent. Characterization;
These germplasm were characterized using DNA marker technology with Cluster analysis;
intent of assessing the genetic identity of accessions and diversity avail- Genetic redundancy;
able in the collection. RAPD fingerprinting using 23 informative primers Core sub-set.

generated 294 polymorphic markers out of the total of 332 markers. As
many as 6 primers showed 100% marker polymorphism indicating high
genetic variability among the germplasm. Dice similarity based onthe DNA
markers revealed coefficient value ranging from 1.000 (perfect match) to
0.624 (divergent). Clustering by un-weighted group method of arithmetic
averagesresolved into 10 groupswith cluster | comprising largest number
of germplasm (10 Nos.). Even though few germplasm showed closer ge-
netic relationship, all the accessions were considered unique except the
pair S-796 and S-1096. The pair was assigned as genetically redundant and
hence to be treated as duplicate accessions by the gene bank curators.
The study explains the possibility of using the outcome in context of
developing a core sub-set of mulberry germplasm. The core subset will be
rationalized collection which can be used by the mulberry breedersfor in-
depth evaluation for novel genes and traits. A smaller collections having
al thealeleswill be more attractive to breedersin crop improvement pro-
grams. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION cultureispracticedindifferent climatic regionsof thecoun-

try, which necessitatesthe cultivation of productivemul-

Mulberry (Morusspp.) isaperennia plantandof  berry varietiessuited for thearea. Further, thereiscon-
economicimportanceinsericulture. Mulberryiscultivated  stant demand for geneticimprovement of thecrop dueto
foritsfoliagewhichisthesolesourceof foodforthesilk  threatsfrom environmental vagariesand biotic factors.
producing domesticated silkworm-Bombyx mori L. Seri-  Garmplasmaretheresarvoirsof thenove genesandtraits
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for crop improvement programs. Large number of
germplasm have been assembled in field genebanks of
different sericulturd inditutesthroughexploraionandin-
troduction of exatic collectiong™3. Lack of accurate pess-
portinformation, absenceof wel planned collection trat-
egiesand non-exi stent pre-introduction screening meth-
odsinmulberry germplasm haveresulted in unnecessary
geneticredundancy causing of burden onmanagementin
termsof resource requirementsand achieving the de-
sired objectived. Further, unmanageableincreaseinthe
number of collection hasresulted in superfluouscharac-
terization and evauation of thegermplasmaddinglittleor
no vauein utilization. Germplasm characterization and
classfication provideessentid informetionfor geneticim-
provement of cropg®. Characterization of perennia mul-
berry tree by phenotypic markerslacks accuracy and
religbility dueto quantitativenatureof thetratsand larger
effect of genotypex environment®. In comparison, the
advanced molecular marker technol ogy overcomesthe
limitations posed by phenotypic markerswith added ad-
vantage of speed and automation to the characterization
process.

Thediscovery of Polymerase Chain Reaction (PCR)
based DNA amplification hasresulted inthe develop-
ment of many marker technol ogiesfor characterization
of germplasm resources”. Among the marker tech-
niques, simple sequence repeat (SSR) motifs often
termed asmicrosatel litesare most popular among the
geneticists because of co-dominant nature and high
degreeof reproducibility acrosslaboratories. Theuse
of SSR loci as polymorphic markers has expanded
considerably over the past decade both in number of
studiesand in number of organisms, primarily dueto
thelir facility and power for population genetic analy-
589, However, theonly condraintinusngmicrosadlites
isthelack availability in sufficient numbersand huge
cost and timefactor involvedinthedevel opment of this
marker. In crops, where not much geneticinformation
isforthcoming or poorly studied, the anonymous/ran-
dom markers provide an opportunity to characterize
the germplasm quickly with ease and at comparatively
low cost. Neutrd markerslike RandomAmplified Poly-
morphic DNA (RAPD) are expected to refl ect demo-
graphic and genetic history of populaiong®. Theabun-
dance of large number of RAPDsmakesit possibleto
useinthe crop systemswith unknown genetic struc-

ture. RAPDshave been used inmulberry cultivar iden-
tification*”, germplasm characterization™, identifica:
tion of duplicatesin germplasm!“ and genome map-
ping™*3.

The present study isan attempt to characterizea
collection of 36 indigenous and exotic mulberry
germplasm short-listed based on groups having identi-
cal names or common origins and/or descent using
RAPD markers. Because of extensiveintroduction of
mulberry germplasm aswell ascollection through ex-
ploration, many accessionswith sameor similar name
of location and synonymsexist dueto indiscriminate
assignment of namesby different groupsinvolvedinthe
germplasm collection at different centers. Themain
objectiveof thestudy isto assessthe genetic diversity
prevailinginthesecollectionsaswell to assessthege-
netic redundancy to aid towardsalarger interest of a
construction of acore subset mulberry. The study adso
will depict accurateinterrel ationshipsamong the col -
lection from diverse sourceto predict the deve opment
of varietiesin different regions.

EXPERIMENTAL

Plant materials

Theplant materiasutilizedin thestudy wereavail-
ableinthefield gene bank of Central Sericultural Re-
searchand Training Institute (CSRTI), Mysore, India.
Thesegermplasmwerebas cdly assembled fromwithin
the country from different locationsaswell from out-
sidethe country namely, Franceand Italy. Thelist of
germplasmdongwith pedigreeinformationisprovided
intheTABLE 1. Inthefidd genebank, each germplasm
access onisrepresented by nine plantsand maintained
asamedium bush under standard package of practices
recommended by the Institute.

Genomic DNA isolation

Freshtender leavesfrom mulberry germplasmwere
collected for extraction of highmolecular weight DNA
using HiPurA Plant genomic DNA Purification SpinKit
(HiMediaLaboratoriesPvt. Ltd., India). The DNA was
quantified on 0.8% agarose gel after staining with
ethidium bromidesolution. Thestock DNA solutionwas
diluted to uniform concentration of 10mg/ul for PCR

amplification.
s BioTechnology
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TABLE 1: Thelist of mulberry germplasm accessions
utilized in the study

TABLE 2: Random primer sused in the study and detailsof
mar ker amplification

l\?d. Germplasm fc?:Rl\Tl(l) Origin/Species/Pedigree
1 Furcata 446 France, collection
2 Furcata 391 France, collection
3 Cattaneo 380 Italy, M. alba L.
4 Cattaneo 129 Italy, M. alba L.
5 S31 207 Dehradun, Uttarakand, India
6 S30 156 M. indica, Mysore, India
7 S-523 209 Dehradun, Uttarakand, India
8 S-642 210 Dehradun, Uttarakand, India
9 Ss741 211 Dehradun, Uttarakand, India
10 S79 212 Dehradun, Uttarakand, India
11  S1096 213 Dehradun, Uttarakand, India
12 S1301 215 Dehradun, Uttarakand, India
13 S1531 216 Dehradun, Uttarakand, India
14 MS1 253 Majra, India, Selection
15 MS2 227 Majra, India, Selection
16 MS3 254 Majra, India, Selection
17  MS5 228 Majra, India, Selection
18 MS5 272 Majra, India, Selection
19 MS6 255 Majra, India, Selection
20 MS7 229 Majra, India, Selection
21 MS8 256 Majra, India, Selection
22 MS9 230 Majra, India, Selection
23 MorusF1 388 France, Collection
24 MorusF2 389 France, Collection
25 MorusF3 390 France, Collection
26  MorusF4 402 France, Collection
27 MorusF5 426 France, Collection
28  MorusF6 395 France, Collection
29  MorusF7 431 France, Collection
30 MahadevaFarm 330 Uttar Pradesh, India, Collection
31 Mahadeva 331 Uttar Pradesh, India, Collection
32  MahadevaFarm 322 Uttar Pradesh, India, Collection
33  MahadevaFarm 323 Uttar Pradesh, India, Colletion
34  MahadevaFarm 318 Uttar Pradesh, India, Collection
35 Mahadeva 328 Uttar Pradesh, India, Collection

36 MahadevaFarm
PCR amplification

PCR reactions were performed according to the
protocolsof Williamset a*¥. The PCR amplification
was carried ina0.2ml non-sticky PCR tubein PTC-
200 DNA engine (MJ Research, U.S.A.) with 20ul
reaction volumes containing 20mM Tris-HCI (pH 8.4),

325 Uttar Pradesh, India, Collection

9
S primg  Primerseuence oy o
markers markers  polymor phism
1 OPL-18 -ACCACCCACC- 14 11 785
2 OPN-19 -GTCCGTACTG- 15 15 100
3 OPN-20 -GGTGCTCCGT- 12 9 75
4 OPQ-01 -GGGACGATGG- 18 17 944
5 OPQ-02 -TCTGTCGGTC- 13 12 923
6 OPR-01 -TGCGGGTCCT- 21 20 922
7 OPR-03 -ACACAGAGGG- 9 9 100
8 OPR-04 -CCCGTAGCAC- 13 11 84.6
9 OPR-05 -GACCTAGTGG- 7 7 100
10 OPR-06 -GTCTACGGCA- 12 11 91.6
11 OPR-07 -ACTGGCCTGA- 13 11 84.6
12 OPR-08 -CCCGTTGCCT- 18 18 100
13 OPR-09 -TGAGCACGAG- 11 9 81.8
14 OPR-10 CCATTCCCCA- 22 22 100
15 OPR-11 -GTAGCCGTCT- 15 12 80
16 OPR-12 -ACAGGTGCGT- 18 17 94.9
17 OPR-13 -GGACGACAAG- 15 13 86.6
18 OPR-14 -CAGGATTCCC- 22 20 90.9
19 OPR-15 -GGACAACGAG- 22 21 954
20 OPR-16 -CTCTGCGCGT- 10 8 80
21 OPR-17 -CCGTACGTAG- 15 15 100
22 OPS-01 -CTACTGCGCT- 6 5 83.3
23 OPS-04 -CACCCCCTTG- 11 10 90.9
Total 332 294 88.55

50mM KCl, 2.0mM MgCl., 0.2uM primer, 0.1mM of
each dNTPs, 0.5U of Tag DNA polymerase (Genei,
Bangalore) and 20ng of template DNA. Therandom
primers(TABLE 2) were obta ned from Operon Tech-
nologiesInc., Almeda, USA. Amplification reactions
were carried out by following cycleprofiles: initia de-
naturing cycleat 93°C for 2 minfollowed by 40 cycles
at 93°Cfor Imin, 35°Cfor Imin, 72°Cfor2minanda
fina 7 minextension at 72°C. Productsamplified by
the PCR reaction were e ectrophoresed on 1.5% aga-
rosegel™ in 1x TAE stained in ethidium bromide and
the gel imagewasrecorded using the gel documenta-
tion system (Syngene, U.K.).
Data analysis

W resolved and consistently reproducible DNA
bandsin therange of 350-4300 bp generated by RAPD

were sdlected and scored as*“1” for presence of marker
and “0” for the absence. Bandswith the same migra-
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Figurel: RAPD fingerprintsof 36 mulberry accessionsby
primer OPR-6. M isthed EcoR1+Hind |11 double digest
molecular weight marker. Lane 1to 36 correspondstothe
mulberry germplasm accessionsinthe TABLE 1

tion distance were cons dered homol ogous. A pair wise
similarity matrix was computed and analyzed with
NTSyd® Version 2.0. Dicesimilarity matrix wasgen-
erated using the equation, s=2Nxy/(Nx +Ny), where
Nxy isthenumber of shared markersbetween ‘x’ and
‘y’ entries. Nx isthe total number of markersin ‘x’
entry and Ny isthetotal number of markersin ‘y’ en-
try!1¢l, Genetic distance (1-s) was cal culated and aden-
drogram was constructed based on thesimilarity ma-
trix dataset by gpplying un-we ghted pair group method
of arithmeticaverages(UPGMA). Thesimilarity values
were used to construct tree plot using NTSY S2.02i
statistical software. RAPD markerswereidentified by
the source of primers (OPfor Operon), kit | etter, the
primer number and itsapproximatesizein basepairs.

RESULTS

Sdlection and grouping of ger mplasm

Thegermplasm collectionsutilizedinthestudy origi-
nated fromdifferent locations. Thegermplasmwereini-
tialy identified from alarger collection based on the
similarity innamesor origin or pedigree. Mg ority of
thecollectionswereindigenousand haveoriginated from
the state of Uttarakand. The S seriesgermplasm have
been evolved by selection at RSRS, Dehradun except
S-30, which isevolved at CSRTI, Mysore. The M S
serieswas represented by nine germplasm collection
evolved by RSRS, Mgra. Morus F1 to F7 werethe
mulberry germplasm collections obtained from France.

g
i
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Figure 2 : Genetic interrelationship among mulberry
germplasm collectionsby UPGM A clustering based on the
RAPD marker similarity coefficient values

Inaddition, two collectionsby samename, Furcatawith
two different accession numbers (Acc. No. 391 and
446) wereintroduced from France. Thestudy also se-
lected two collections from Italy by the same name,
i.e., Cattaneo (M. alba). In addition, therewere seven
indigenous collections by name, Mahadeva Farm/
Mahadevawith different accession numbers.

Genetic polymor phism assay with RAPD

Inthe present study, totally 23 informative RAPD
primersidentified from the screening experiments (un-
published data) were used for DNA marker amplifica
tion. Among the primers, asmany as 6 primersshowed
100% polymorphismwith overal mean polymorphism
of 88.55%. A representative DNA fingerprintsof the 36
germplasm produced by the random primer OPR-06is
showninFigurel. Atotal of 332 markerswereampli-
fied and detected ontheagarose gd of which 294 were
polymorphic. Theszeof theamplified markersranged
from 350 t0 4300bp. TABLE 2 providesthe detail s of
primer-wise DNA marker amplification. Primers, OPR-
10, 14 and 15 amplified maximum number (22) markers
and theleast number (6) of markerswereobservedin
the DNA fingerprints generated by OPS-01. Dicesimi-
larity coefficient (TABLE 3) wascdculated using the
semiqua moduleintheNTSY Spc program and ama-
trix wasgenerated usng DNA marker scores. Based on
thesmilarity coefficient, themaximum (1.000) and the
perfect match were seen between germplasm S-796 and
S-1096. But, least similarity (0.624) wasrecorded be-
tween the collection Morus F3 and Mahadeva.
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TABLE 3: DNA maker based Dicesimilarity coefficient matrix of 36 mulberry ger mplasm accessions

ccl cc2 cc3 cc4 cc5 cc6 cc7 cc8 cc9 ccl0 ccll ccl2 ccl3 ccl4 cclS ccl6 ccl7 ccl8 ccl9 cc20 cc2l cc22 cc23 cc24 cc25 cc26 cc27 cc28 cc29 cc30 cc3l cc32 cc33 cc34 cc35 cc36

Furct-446 1.000

Furct-391 0.882 1.000

Cat-380  0.856 0.900 1.000

Cat-129 0.813 0.819 0.812 1.000

S31 0.660 0.664 0.626 0.664 1.000

S-38 0.647 0.639 0.627 0.625 0.691 1.000

S-523  0.667 0.658 0.647 0.639 0.678 0.703 1.000

S-642  0.671 0.693 0.658 0.706 0.650 0.706 0.729 1.000

S-741  0.649 0.660 0.617 0.660 0.640 0.616 0.685 0.743 1.000

S-796  0.629 0.615 0.616 0.621 0.632 0.665 0.622 0.698 0.661 1.000

S-1096  0.627 0.613 0.614 0.619 0.630 0.663 0.620 0.696 0.659 1.000 1.000

S-1301  0.709 0.712 0.695 0.673 0.613 0.628 0.629 0.689 0.669 0.698 0.696 1.000

S-1531  0.645 0.637 0.613 0.662 0.642 0.599 0.681 0.733 0.696 0.675 0.673 0.684 1.000

MS-1  0.641 0.639 0.615 0.594 0.632 0.715 0.689 0.711 0.617 0.726 0.723 0.698 0.644 1.000

MS-2  0.660 0.658 0.634 0.678 0.644 0.606 0.754 0.762 0.718 0.665 0.663 0.680 0.875 0.677 1.000

MS-3  0.630 0.673 0.610 0.641 0.620 0.628 0.698 0.726 0.845 0.667 0.665 0.656 0.715 0.660 0.764 1.000

MS5-228 0.608 0.614 0.622 0.579 0.618 0.667 0.647 0.684 0.689 0.667 0.665 0.662 0.645 0.680 0.640 0.735 1.000

MS5-272  0.701 0.704 0.720 0.686 0.667 0.590 0.660 0.677 0.644 0.697 0.695 0.739 0.734 0.629 0.737 0.688 0.695 1.000

MS-6  0.648 0.646 0.634 0.639 0.688 0.612 0.667 0.664 0.642 0.601 0.605 0.634 0.780 0.599 0.764 0.655 0.619 0.662 1.000

MS-7  0.645 0.636 0.638 0.606 0.590 0.636 0.545 0.642 0.604 0.575 0.573 0.624 0.585 0.622 0.606 0.610 0.667 0.554 0.667 1.000

MS-8  0.655 0.639 0.648 0.639 0.602 0.646 0.599 0.612 0.615 0.614 0.612 0.676 0.644 0.640 0.660 0.621 0.655 0.649 0.699 0.705 1.000

MS-9  0.630 0.642 0.630 0.608 0.655 0.655 0.583 0.615 0.605 0.604 0.602 0.637 0.653 0.623 0.642 0.617 0.657 0.638 0.657 0.737 0.751 1.000

MorusF1 0.682 0.699 0.675 0.660 0.619 0.621 0.635 0.677 0.662 0.579 0.577 0.623 0.645 0.635 0.647 0.643 0.601 0.611 0.662 0.696 0.739 0.705 1.000

MorusF2  0.669 0.647 0.669 0.627 0.599 0.576 0.578 0.603 0.561 0.561 0.559 0.643 0.562 0.559 0.569 0.559 0.555 0.605 0.566 0.616 0.607 0.658 0.630 1.000

MorusF3 0.709 0.740 0.772 0.650 0.578 0.554 0.597 0.597 0.619 0.538 0.536 0.632 0.573 0.556 0.587 0.577 0.595 0.619 0.607 0.703 0.652 0.684 0.730 0.646 1.000

MorusF4 0.664 0.676 0.686 0.634 0.640 0.578 0.635 0.614 0.637 0.575 0.573 0.671 0.660 0.608 0.711 0.671 0.621 0.705 0.687 0.646 0.687 0.674 0.735 0.643 0.722 1.000

MorusF5 0.685 0.655 0.651 0.648 0.619 0.635 0.649 0.628 0.624 0.570 0.569 0.616 0.626 0.629 0.655 0.644 0.615 0.631 0.650 0.677 0.693 0.659 0.740 0.610 0.684 0.674 1.000

MorusF6 0.726 0.762 0.786 0.689 0.592 0.589 0.597 0.648 0.632 0.585 0.583 0.671 0.581 0.577 0.608 0.618 0.616 0.658 0.621 0.706 0.693 0.667 0.732 0.664 0.849 0.725 0.723 1.000

MorusF7 0.568 0.597 0.576 0.574 0.621 0.644 0.624 0.630 0.633 0.618 0.616 0.577 0.588 0.658 0.623 0.639 0.667 0.579 0.615 0.649 0.615 0.633 0.653 0.570 0.590 0.654 0.640 0.612 1.000

Mfarm-330 0.617 0.630 0.625 0.636 0.628 0.643 0.598 0.679 0.626 0.669 0.667 0.658 0.595 0.630 0.603 0.632 0.671 0.626 0.636 0.691 0.657 0.674 0.664 0.632 0.655 0.667 0.701 0.694 0.704 1.000

Madev-331 0.582 0.548 0.561 0.566 0.592 0.637 0.603 0.643 0.639 0.618 0.616 0.618 0.601 0.651 0.636 0.612 0.645 0.605 0.637 0.649 0.637 0.669 0.589 0.528 0.582 0.594 0.640 0.597 0.686 0.704 1.000

Mfarm-322 0.608 0.595 0.602 0.593 0.591 0.601 0.602 0.634 0.631 0.662 0.660 0.630 0.673 0.682 0.662 0.631 0.594 0.624 0.701 0.616 0.664 0.616 0.644 0.534 0.610 0.644 0.623 0.624 0.676 0.660 0.706 1.000

Mfarm-323 0.651 0.643 0.664 0.623 0.587 0.590 0.566 0.611 0.671 0.587 0.585 0.632 0.589 0.605 0.596 0.625 0.637 0.632 0.601 0.705 0.692 0.680 0.711 0.632 0.662 0.667 0.715 0.687 0.648 0.673 0.627 0.611 1.000

Mfarm-318 0.606 0.599 0.593 0.591 0.610 0.578 0.580 0.671 0.656 0.634 0.632 0.594 0.664 0.613 0.667 0.649 0.613 0.622 0.669 0.621 0.655 0.664 0.641 0.546 0.557 0.664 0.621 0.580 0.652 0.657 0.667 0.708 0.671 1.000

Madev-328 0.563 0.550 0.564 0.568 0.565 0.617 0.585 0.617 0.627 0.599 0.597 0.558 0.622 0.631 0.610 0.640 0.618 0.607 0.616 0.619 0.623 0.655 0.612 0.524 0.569 0.610 0.647 0.585 0.657 0.690 0.701 0.662 0.648 0.717 1.000

Mfarm-325 0.688 0.664 0.667 0.643 0.590 0.608 0.602 0.615 0.639 0.617 0.615 0.652 0.634 0.630 0.621 0.625 0.637 0.611 0.659 0.719 0.742 0.632 0.695 0.596 0.672 0.692 0.714 0.713 0.679 0.691 0.672 0.684 0.727 0.697 0.694 1.000

Clustering based on RAPD marker similarity collectionranging from 1to 3.

Clustering based RAPD marker similarity using DI SCUSSI ON
UPGMA analysisrevealed 10 distinct groups. Among
different clusters (Figure 2), Cluster | wasthelarg- Accurategenetic characterization of thegermplasm
est with 9 collections followed by thecluster 11 (7  collectionisvery important for utilizationin cropim-
collections), Cluster V (6 collections) etc. There-  provement program and conservationinthegenebank.
maining clusterswere smaller in sizewith number of  Morphological markers have been routinely used for
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this purpose. However in recent times, due to rapid
advancement in DNA marker technol ogy, researches
areoptingfor thelater for characterization and assess-
ment of genetic divergity of crop germplasm dueto ac-
curacy, reliability and speed. Introduction of germplasm
resourceto agenebank isacomplex processinvolving
many scientific and technical personnd over aperiod
of time*”, The germplasm accumulated by different
groups of researchersduring different timesloosesra
tiondity. Limitationsinthemethodology involvedinthe
introduction of germplasmin theform of clona materi-
alsasisthe case of mulberry often leads to genetic
redundancy in the gene bank(®. In the present study, a
group of 36 mulberry germplasm havingsmilar origin
and nameswereidentified and short-listed for assess-
ment of genetic diversity with afocus on the assess-
ment of genetic redundancy inthesegermplasm.
Genetic polymorphism observedinthecurrent sudy
isamostin concurrencewith earlier sudiesundertaken
inother mulberry germplasm accessiong*®2, However,
the polymorphism detected in this study was dightly
higher possibly due to better representation of
germplasm from different sources. The clustering pro-
cedurewe used resulted in grouping of 36 collections
into 10 clusters. Thelargest of all wasthe clusters|
with 25% entries of thetotal collection. Two collec-
tionsfrom France with identical name (Furcata) were
suspected to be redundant. However, the molecular
marker analysissuggested acloserelationship but, can
not betreated as redundant (s=0.882) and henceto be
retained as unique accessionsin thegene bank. Simi-
larly, thetwo Italian collectionswithidentical name
Cattaneo wered so not duplicates but with asimilarity
valueof 0.812. The seven collectionswith Mahdeva
Farm/Mahadevacollected from same placeinthestate
Uttar Pradesh are quite dissimilar and grouped in as
many as four divergent clusters based on UPGMA
analysis. Theresult justifiestheinclusion of these col-
lections with separate accession numbers in the
germplasm bank. The genetic analysisof collections
MorusF1to F7 from Francebased onthe DNA marker
show uniquenessand dlustering andys scategoriesthem
in4distinct groups. Similar resultswere a so obtained
incaseof MS seriesof germplasm collection. Eventhe
collectionwithidentical names(i. e., MS-5) showed
complete divergence suggesting the error might have

crept dueto midabeling thetwo collectionsinany one
of the stagesof introduction to thegermplam bank. The
Sseriesof collectionsincludesasmany aseight acces-
sionswhich haveoriginated fromthe RSRS, Dehradun.
Thevariety S-30 was devel oped by selection at Cen-
trd Sericulturd Researchand Training Ingtitute, Mysore.
Among the S-seriesof Dehradunvalley, S-796 and S-
1096 wereidentified asduplicatesbased onthe DNA
fingerprinting analysis. Thetwo collections showed
100% similarity amongthemarkersamplified. Naik and
Dandin (2006) while suggesting astrategy for identifi-
cation of duplicatesinthemulberry field genebank sta
tistically derived aminimum of 66 polymorphic mark-
ersor 9informative primersasthecriterion for com-
parison. Similarly®?Y, successfully used RAPD analysis
for detection of geneticredundancy inthericegermplasm
collection at Internationa RiceResearch Ingtitute, Ma
nila. Probably error during the selection program or at
thetime of introduction to the gene bank might have
resulted inthegenetic duplicationinthe caseof S-796
and S-1096. Lack of clear-cut clustering based onthe
geographic origin suggeststhepossbility of geneticmix-
ing primarily dueto out breeding behavior and utiliza-
tion of diverse gene sourceduring the devel opment of
improved lines. Similar condusonwasdravn by while
andyzingimportant and promising mulberry varietiesof
Indiausng RAPD and ISSR analysis.

The study reports the case of duplication in the
germplasm (S-799 and S-1099) and issue needsto be
addressed by the germplasm managers/curators. Even
though, passport informati on suggested apossibility of
higher level s of genetic redundancy of the germplasm
collection, themolecular marker analysis proved the
uniqueness of these collections except in one case.
However, there is need to minimize the number of
germplasm which can effectively represent theentire
variability present in the group. In other words, the
molecular anaysiscan beused for devel opment of core
set of germplasm. The core subset will berationdized
collection which can be used by the mulberry breeders
for in-depth evaluation for novel genesand traits. A
smdler callectionshavingthedl thedldeswill bemore
attractiveto breedersin crop improvement programs.
The present study is a part of the larger program of
devel oping core collection of mulberry germplasmfor
effectiveutilizationin breeding. Thedownsi zed collec-
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tion of core can be maintained by all the breedersin-
volvedinmulberry geneticimprovement indifferent re-
searchingituteasworking germplasm at areduced cost
and higher efficiency.

CONCLUSION

Characterization of groupsof mulberry germplasm
withidentica namesand similar origin or descent using
DNA markers resulted in establishment of genetic
uniqueness of al the accessionsexcept onepair. The
germplasm S-796 and S-1096 were confirmed redun-
dant. Clustering based on marker similarity coefficient
suggest acloser relationship among few of the acces-
sionscaling for the development of acore subset con-
tainingtheentirevariability of thewholecollection. The
core subset of mulberry germplasm can beeasily sub-
jected intensive eva uation and their utilization can be
enhanced in crop improvement programs.
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