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Genetic variation of high yielding drought resistant sweet potato as evident by RAPD markers
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Abstract

Detailed agronomical analysis and random amplifielymorphic (RAPD) markers were used for deterngnin
the genetic diversity among ten varieties of sweshato (pomoea batataglL.) Lam), one of the leading tuber crop
belonging to the family Convolvulaceae. Varietiesseloped by Central Tuber Crops Institute, Trivamdrand its
Regional Centre, Bhubaneswar with diverse parenfemya diverse eco-geographical areas was analyaedhgir
genetic relationship. A total 1035 amplicons weemeyated among the ten varieties out of which ~1@#tds were
found polymorphic. Inter-varietal polymorphism amgoten varieties of. batatasvaried between 60.0 to 89.7%.
Clustering based on similarity index was done feilgy Unweighted Pair Group with Arithmetic mean @GR)
method and intra-genetic relationships were andly$he resultant dendrogram of the RAPD data etddlgprominent
patterns of inter-varietal relationships that aedissed in the light of the their physio-morphaagjcharacters. It was
evident from RAPD data that high degree of genditiergence exists only in var. Kalinga and var. i§guwo pink
skinned tuber producing varieties. However, no myehetic variation were found among var. ST-10,18Tand ST-14
except presence of 3000bp marker in ‘ST-14" andoQarker in ‘ST-14" and ‘ST-13’ besides their coammarker
of 900bp in all the studied varieties in OPD-12. i€sion of 600bp and 700bp DNA bands in ‘ST-10’ eliéntiate with
other ‘ST-13’ and ‘ST-14" in OPN-4. ‘Kalinga’ an&ourin’ showed more closer genetic affinity formisug out group
from the rest of the varieties as per the phylogeriese is concerned. It suggests their adaptatiorarious conditions

suitable for the specific habitat of particularieties.
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1. Introduction

The widespread loss of the world’s biological dsrgris one of the most serious global crises todae
sweet potatolpomoea batatads a member of the family Convolvulaceae. The $wpetato is the only member of the
genuslpomoeawhose roots are edible. South America and the Maya3entral America grew several cultivars of
sweet potato and they called the plant “cassirdwdver, this plant is now cultivated throughoutpioal and warm
temperate regions. The sweet potato apparentlyinmasiuced into Japan from China, sometime arouf@Dlby way
of the Ryuku Islands (Boswell and Bostelman, 1949)ndia sweet potato was introduced by Portugueseslers. In
Kyushu today, it is called kara-imo (ka-ra-e-moganing Chinese potato. The sweet potato is a despt whose large,
starchy, sweet testing tuberous roots are an impbroot vegetable. The young leaves and shootscemetimes eaten
as greens. The edible tuberous root is long anereap with a smooth skin whose colour ranges betwed, purple,
brown and white. The growing of sweet potatoeshdlmn-dollar industry. Currently, North Carolinaovides 40% of
the annual U.S. production of sweet potatoes. Inyrican countries sweet potatoes form a large phthe food of
the people, ranking seventh among food crops ima@rproduction in the world (Bovell-Benjamin 200However, the
use of sweet potatoes in the United States isvelgtiow compared to other staple crops and gdlyeregionalized for
both growth and nutrition. It's economic importarened general consumption appear to be increasitigthe advent
of improved varieties as well as improved storage processing facilities. In India, sweet potatgrigwn in all states
except humid and temperate environment in an arédld million hectares producing 1.17 million tenef tuber. The
crop is cultivated by small and marginal farmensdonsumption by roosting, baking, boiling, fryingd as subsidiary
vegetable. Foliage and unmarketable tubers are tasttl other livestock and particularly to pig de@Naskaret al,
2007.)

Although sweet potato breeding was stared in 190du(ine, 1935) but cytological analysis were stdrfor
the breeding work in interspecific hybridizationrifig et al, 1957). RAPD, ISSR and AFLP markers were used to
identify the duplicates or distinguishing closelyommhologically similar varieties or accessions awfworkers
(Sagredoet al, 1998, Zhanget al, 1998, 2000). Interspecific genetic relationshipsenalthough established among
Ipomoea lacunose, I. ramoni, |. trichocarpadl. triloba (Jones and Deonier, 1965) using RAPD marker laak tbbut
not much of work have been done in various Indiarieties of sweet potato except genome variatiach RAPD
marker variation in interspecific level by Dhill@nd Ishiki (1999). Moreover, Gichuki al. (2003) could established
genetic polymorphism among 74 sweet potato vasatmlected from different agroclimatic zones of 2@eet potato
producing countries. Microsatellite, DAF, RAPD afNHLP markers were used to analyze the genetic ititipamong
the species and to establish the taxonomic relstiips ofl. batatas(Buteleret al, 1999, Connollyet al, 1994, Jarret
and Austin, 1994, Heet al, 1995, Sagredet al, 1998). Therefore, RAPD is a very reliable andiea low cost
technology in DNA fingerprint to establish gengpiclymorphism even in varietal level. This commutima is a part
of the ongoing research on genetic relationshipyaimamong various sweet potato varieties avalablCentral Tuber
Crop Research Institute (CTCRI), Bhubaneswar, wenihed to establish the genetic relationships dndiogenetic
affinities among ten popular Indian high yieldingrieties of sweet potato considering morphologidaracters

together using RAPD markers.
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2. Materialsand methods

2.1 Plant materials

Ipomoea bataba@.) Lam. varieties collected from the experimergatmplasm garden of Central Tuber Crop
Research Institute, Bhubaneswar have been depicfédble 1. An equal quantities of young leaf saripbm single

plant of each variety were collected separatelysiarkd in a -8% freezer for DNA extraction.

2.2 Morphological data collection

The genotypes were grown in field during June 286@ harvested after 120 DAP (Days After Planting).
Recommended cultural practices were followed. Molphical and storage root data were collected based
Biodiversity International Descriptors. The morpbgital characters were recorded from the middigices of the
main stem. Observations on morphological charaatere recorded 12 weeks after planting of primaneystorage
root characters were recorded using medium to lsizgr storage roots from the entire harvest ofgdmeotype. Yield
data were recorded based on root yield. The gemsetgpmprise of different accessions indigenous exadic from
different eco-geographical areas. Out of the 1mpgres, 7 were released varieties and 3 were krudovies. Thus, the

material represented a wide range of geographersiiy.

2.3Isolation of DNA

For DNA isolation, 5g of leaf tissue were groundfitte powder with liquid nitrogen and the powderswa
suspended in 30 ml of suspension buffer (pH 8.@taining 50 mM EDTA, 100 mM Tris-HCI, 0.8 M NaCl,2M
sucrose, 2% Triton X 100 and 0.1femercapto-ethanol that incubated a®dor 30 min. The suspension was
centrifuged at 10,000g for 15 min at room tempemtand the pellet was suspended in 20ml of extadbuffer
(20mM EDTA, 100 mM Tris-HCI, 1.5M NacCl, 2% CTAB arids [3-mercaptoethanol, pH 8.0). Again, the suspension
was incubated at 8Q for 45 min followed by chloroform: isoamyle alat{24:1) extraction and ethanol precipitation
at —20C for 2h.

DNA was hooked out and dried with vacuum drier e (10 mM Tris-HCI, 1mM EDTA) was added to
dissolve the DNA. The DNA was further purified witNAse at 37C for 1h followed by chloroform: isoamylalcohol
extraction and ethanol precipitation in the present 0.3M sodium acetate (pH 5.2). The DNA was $sbmut,
washed in 70% ethanol, air dried and dissolvedEnbUffer and the DNA concentration was estimate¥énsafluor
TM Fluorometer (Bio-Rad, USA) using Hoechst 33258t dye. The DNA was diluted to final concentnatdf 25ng
ul ™ using TE buffer for using as template for RAPD gais.
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2.4RAPD analysis

RAPD profiles were generated by using single decamsndom oligonucleotide primers (Operon
Technologies, Alameda, USA) in polymerase chairctiea (PCR) following the standard protocol of Wilhset al.
(1990). The sequence of primer is given in Table&e&ch polymerase chain reaction (PCR)2&f amplification
mixture was taken that contains 25ng of genomigtata DNA, 20M of each dNTP, 25ng of primer, 0.5unit of Taq
DNA Polymerase (Bangalore Genei Pvt. Ltd., Banggltmdia) and 10x PCR assay buffer (50mM KCI, 10MNé-
HCI, 1.5mM MgC}, pH 9.0). The PCR reaction of the cocktail wasiedrout in a GeneAmpPCR 2400 thermal cycler
(Perkin Elmer, USA) programmed for 45 cycles. Thstfcycle was programmed for 5 min at’@4for denaturation,
1min at 46C for primer annealing and 2min at°@for DNA polymerization. In the next 44 cycles theriod of
denaturation was maintained at 1min while the priemenealing and DNA polymerization was same ashén first
cycle. An additional cycle of 15min at 2 was used for primer extension. The amplified dampere stored a’@
and separated by electrophoresis in 1.5% agardse d& TAE buffer for 3h at 50V. To determine tbize of the
amplified DNA fragments. Gene Ruler 100bp DNA ladpkis (MBI Fermantas, Lithuania) was used as sfaadard.
DNA fragments were visualized by staining the géhvethidium bromide and photographed in Bio-Ra@&Q) Gel

documentation system using Quantity One softwareédaumentation.

2.5RAPD data scoring and analysis

In RAPD analysis, the presence or absence of thdsbaere taken into consideration and the diffezénche
intensity of the band was ignored. From RAPD dabanary matrix was obtained. The matrix elaboraiélizing the
multivariate analysis program NTSYS-pc (Rohlf, 129mhe binary matrix was transformed in a similartatrix using
the Jacquard’s similarity coefficient. The clusteralysis was carried out using the UPGMA (Unweidhteir group

mean average) method.

3. Results

3.1 Morphological characteristics

Detailed morphological characters were tabulatedable 1 which revealed some interesting infornmatio
There were variations in the genotypes in respefctaorphological and storage root characters (TapleThe plant
type of the genotypes were spreading and semi-ekeelves were green with variation in immature leafour.
Flowering of the genotypes ranged from profuse tmlenate except ‘Kishan’ which was shy flowering ey he
storage root yield ranged from 19.0 — 29.04 t/B3-10’ showed maximum yield with high dry mattedDand starch

content. ‘ST-14" and ‘Gouri’ which have dark oraniiesh reach irp-carotene. Rest of the varieties had white flesh
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colour with variation in skin colour (Table 1). Alhe genotypes had good cooking quality. Thus, rnbshem were

suitable for table purpose while ‘ST-10’, ‘ST-13ida'ST-14" were suitable for table and processingpse.

3.2RAPD analysis

Ten varieties ofl. batabascollected from experimental garden of Central TuBeop Research Institute
(CTCRI), Regional Centre, Dumduma, Bhubaneswar sidogome amount of DNA marker variations in varietel.
The number of amplification products ranged fromt@30 for ten different varieties (Table 2, Fig& and 1B) and
polymorphism was between 1.06% in
between ‘ST-10" and ‘ST-13' to 73.69% it
between ‘Kishan’ and ‘Kalinga’. RAPD
profiles of ten varieties of sweet potat
shared a number of common bands for
primers. The total unique bands obtaine _—
from 20 primers were 72 (3.6%) while th x L _F - . -—" "
monomorphic bands percentage four — -
5.55%. Similarities index showed ¢
maximum closeness of 98.94% betwes
‘ST-13’ and ‘ST-10’ while least similarities
was found between ‘Gouri’ and ‘Kalinga’ OFD 12

(Table 3). The profiles were very distinct il

the studied ten genotypes.

2000
In OPN-4, one high DNA markers of 1500
2000bp were found in all varieties except iggg
‘Sourin’, 'ST-10" and ‘'ST-14'. The unique 900
DNA bands of 800bp and 1800bp were 333
only obtained in ‘'ST-14’ and ‘ST-13". A ggg
prominent DNA marker of 1000bp was the ;gg

characteristics of ‘Sankar’ while ‘Sourin’, 200
‘Sree Nandini’ and ‘Kishan’ were 109
distinguished from other varieties having
650pb, 600bp and 500bp respectively. DN
band with 3000bp, was only found in ‘Goutam’

and ‘ST-14' in OPD-12 primer. In that same

Figure. 1A & 1B. RAPD profile of ten cultivars ofvset potato amplified by

OPD-12 and OPN-4 primer respectively. M= MarkerM{DNA Ladder plus,
primer DNA bands of 850bp found common in gy, Fermentas), 1=Kalinga, 2=Gouri, 3=Kishan, 4sNandini, 5=Sankar,

between ‘ST-13' and ‘ST-14". A marker band ol 6=Saurin, 7=Goutam, 8=ST-10, 9= ST-14, 10=S-
700bp and 500bp found unique in ‘Sree Nandir
and ‘Kishan’. The DNA band with 900bp was founcd®varietal marker in OPD-12 primer (Figs. 1A af).1
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3.3 Cluster analysis

Pair wise comparisons were made for the RAPD m®fidbtained from RAPD markers of eight populatiohs

batatas which clustered in a single tree with twn Gouri

branches, one having ‘Kalinga’ and ‘Sourin’ prodwria ] gishar? i
ree Nandinl
out group; while rest of the varieties were foundthe za“'t“"
outam
other branch of the tree (Fig. 2). All the ST vhee ST
ST-10
exhibited closer affinity having closer genetic sarity ST-13
— HKalinga
with ‘Goutam’. ‘Gouri’ was found to be distantlylated 01 — Sourin

with other members in the cluster followed by ‘kash Figure 2. Dendrogram representing clustering offedint

having pink skin colour of the tuber (TableFigure 2). Indian varieties of sweet potato based on the Jddsca
Furthermore, ‘Sankar’ had the relatively more gene gimilarity indices from RAPD analysis using random

similarity with ‘Goutam’ and all the three ‘ST’ viaties. primers.

4. Discussion

The average number of amplification product obthingth one primer for ten varieties was 51.75 ofickih
7.6% products were polymorphic. ‘Kalinga’ and ‘Kisti showed a maximum number of polymorphic bandth wi
73.6% of polymorphism (Figs. 1A and 1B). The pesilwere very distinct in the ten varieties studRAPD profiles
of ten varieties were amplified by different primeyut of which OPN-1, OPN-4 and OPD-12 showed riistDNA
profile for each variety without any significantriaion among the plants collected (Figs. 1A and. IBis type of

genetic variation in variety level was found in@tleultivars of sweet potat{&ichukiet al, 2003).

The uniqgue DNA bands of 500bp, 700bp, 1300bp wetg abtained in ‘Kishan’, ‘Sree Nandini’ and ‘Golri
respectively in OPD-12 while an unique band of §08bparate out ‘ST-10’ from ‘ST-13’ and ‘ST-14’ ¢5i 1A and
1B). DNA markers of 900bp and 1500bp found commod 2ery distinct in all varieties were produced ®yD-12
and PON-4 respectively. However, ‘Sourin’, ‘ST-Hid ‘ST-14' showed a week marker of 1500bp in OPWNkich
demarked these varieties from rest of the varietieasnkar’ showed a prominent unique marker of TR0 OPN-4
which was found to be the characteristic of thisietg. DNA band with 500bp 600bp, and 700bp weréqua to

‘Gouri’, ‘Kissan’ and ‘Sree Nandini’ OPN-4 primer.

Phylogenetic analysis of all the ten varietied.dbatatasshowed a single tree with ‘Kalinga’ and ‘Sourin’
different group. That confirms the significant géoeariability between these varieties that migatve originated from
different ancestors in the process of natural dgiaiu While rest of the varieties found in a samgan branch of the
tree with closer genetic affinity among ‘ST-10,T93 and ‘ST-14' — all have different promising alities.
Furthermore, a closer genetic similarity of ST egriwith ‘Goutam’ and distant relation with ‘Gourds well as
‘Kishan’ confirms promising breeding possibilitiesong these varieties in crop improvement programitteregard
to tuber quality and yield (Table 1, Fig. 2). Irstingly, two varieties i.e. ‘Kalinga’ and ‘Souricbuld be used as
parents in breeding programme taking advantagelenf wide genetic variability with the other stedivarieties for

higher yield and wide adaptability in various egptal zones of all the ST varieties.
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Therefore, depending on the genetic architecturethese varieties and their edaphic preferences and
adaptations, different varieties would likely tespliay varying degrees of polymorphism. Present vbsiens onl.
batata do support this presumption. This is because ofétgeral and varied adaptation and distributiorztepns.
RAPD was analyzed on ten varieties and the varipbilatterns were scored on the basis of amplifiedducts.
However the overall polymorphism in this speciesas that of high magnitude in varietal level. Ttigserved inter-
varietal divergence could be ascribed to the flatig microclimatic conditions in the regions whéese genotypes
inhabit. The analysis was carried out not only grait wise combination of variability but also aooted for the entire

information given by all the genotypes againstta primers used.

The genetic resources of a species exist at twdaftnental levels: i) genetic differences betweerviddals
within local population and ii) genetic differendastween different local varieties. However, omthe last 15 years,
through the eletrophoretically detection of genettiation at many protein loci, has it been picaitio describe the
amounts and distribution of genetic variation itunal populations (Nei, 1975). Significant genetifferentiation was
reported to find variety specific fragments ass@ciawith soil types (Dawsoet al, 1993). Efforts to pressure genetic
resources must take in to account the componergsredtic variation, both within and between loagpylations.

The distribution of genotypes observed on the degréim is represented in Fig. 2 showing the RAP[ data
powerful tool in assessing the genetic diversitpttBmolecular and phenotypic measures of divergahoaild be
considered while measuring the diversity (Dizinal, 1992, Waples, 1995). The evolutionary potentfahdividual
population can be predicted from their genetic maeThe isolation combined with genetic drift/digence selection
will generate unique and irreplaceable combinatmingenotypes, which may or may not be manifestitisrences in
phenotype. This process of isolation and divergesaeell studied here using molecular markerss Itoncluded that
genetic diversity due to geographically isolatismbt potentially replaceable. The genetic divensgiithin the species
limits the response to selection especially inssfitd or ecologically marginal environment. Howevdris is an
preliminary report of Indian varieties of sweet gtot for molecular markers and phylogenetic relaops. The
development of SCAR markers from the distinct wgrapecific RAPD markers will be of immense helddentifying
varietal ambiguity. The probe can also be of usedléntifying DNA markers and its localization ohromosome.
Analysis of more numbers of varieties in geneti@leeould have thrown more light on their genetilationships along
with morphological traits which will be of immenselp in guiding the breeding programme in sweeafuofor their

improvement.

Acknowledgement

The financial support received from the Ministryxvironment, Government of Orissa and India iy duknowledge
[Grant No. 3/7/2000-CS (M)] to carry out this work.

A. Bandhu, et al., Genetic variation of high yietfldrought resistant sweet potato as evident BWPIR markers



Biyolojik Csitlilik ve Koruma—1/1(2008) 35

References

Bovell-Benjamin, A.C. 2007. Sweet Potato: A reviefiits past. Present and future role in human tioitrj In (Ed.)

Taylor, S.L., Advances in Food and Nutrition ReshaAcademic Press, UK, pp 1-48.

Buteler, M. I., Jarret, R. L., La Bonte, D. R. 198&quence characterization of microsatellite piaiil and polyploid
Ipomoea Theor. Appl. Genet. 99. 123-132.

Connolly, A. G., Godwin, M., Cooper, I. D., DeladyH. 1994. Interpretation of randomly amplifiedlpmorphic DNA
marker data for fingerprinting Sweet potaipamoea batatat.) genotypes. Theor. Appl. Genet. 88. 332-336.

Dawson, I. K., Chalmers, K. J., Waugh, R., Pow#l,1993. Detection and analysis of genetic vanatroHordeum
spontaneunpopulation from Israel using RAPD markers. MoloE8. 151-159.

Dhillon, N. P. S., Ishiki, K. 1999. Genomic variti and genetic relationships lipomoeaspp. Plant Breeding 118. 161-
165.

Dizon, A. E., Lockyer, C., Perrin, W. F., DeMaster,P., Sisson, J. 1992. Rethinking the stock cpn@phylogeogr
aphic approach. Conser. Biol. 6. 24-36.

Gichuki, S. T. 2003.Genetic diversity in sweet potan relationship to geographic sources as asdesgth RAPD

markers. Genetic Resources and Crop Evolution438-437.

He, G., Prakash, C. S., Jarret, R. L. 1995. Analg§igenetic diversity in a sweet potalpamoea batatgsgermplasm
collection using DNA amplification fingerprintinggenome. 38. 938-945.

Jarret R. L., Austin, D. F. 1994. Genetic diversityd systematic relationships in sweet potgtorfioea batatagl.)
Lam) and related species as revealed by RAPD dsalyenet. Resour. Crop Evl. 41. 165-173.

Jones, A., Deonier, M. T. 1965. Interspecific cessamonglpomoea ramonilpomoea trichocarpaand Ipomoea
triloba. Botanical Gazette. 126. 226-232.

Naskar, S. K., Mukherjee, A., Ray, R. C., MoortBy,N. 2007. Breeding sweet potato: value additmmfdod, feed
and industrial use. Proceedings NSRTC-2, 2005, dTTitruvananthapuram, Kerala, India. pp. 308-314.
Nei, M. 1975. Molecular population genetics andletron. American Elsevier, NewYork.

Ronhlf, F. J. 1993. Ntsys-PC. Numerical taxonomy andtivariate analysis system Version 1. 80-Setguk¥, Exeter

Software.

Sagredo, B., Hinrichsen, P., Lopez, H. , Cubillds, Munoz, C. 1998. Genetic variation of sweet pm¢a (pomoea
batatasL.) cultivated in Chile determined by RAPDs. Eupbg 10. 193-198.

Tring, Y. C., Kehr, A. E., Miller, J. C. 1957. A jogical study of the sweet potato pldppmoea batatagl.) Lam.
and its related species. The American Naturalist197-203.

Tioutine M. G. 1935. Breeding and selection of swesatoes. J. Hered. 26. 3-10.

A. Bandhu, et al., Genetic variation of high yietfldrought resistant sweet potato as evident BWPIR markers



36 Biological Diversity and Conservation + 1 (2008)

Waples, R. S. 1995. Evolutionary significant urdtsl the conservation of biological diversity untlee endangered
species act, In (EdNielsen, J. L., Evolution and the aquatic ecosystdefining unique units in population

conservation. American Fisheries Society, Bethé4BaPp 8-27.

Williams, J. G. K., Kulelik, A. R., Liver, J., Rd&ki, A., Tingey, S. V., 1990. DNA polymorphism iat#fication by
arbitrary primers are useful as genetic markergl®ici Acids Res. 18. 6531-6535

Zhang, D. P., Ghislain, M. , Huaman, Z., Golmirzaie, Hijmans, R. 1998. RAPD variation in sweetgiotcultivars

from South America and Papua New Guinea. GenetsoiRees and Crop Evolution. 45. 271-277.

Zhang, D., Cervantes, J., Huaman, Z., Carey, Eisl@h, M. 2000. Assessing Genetic Diversity of stvpotato
(Ipomoea batatagl.) Lam.) cultivars from tropical America using=RP. Genetic Resources and Crop Evolution.

47/6. 659-665.

A. Bandhu, et al., Genetic variation of high yietfldrought resistant sweet potato as evident BWPIR markers



Table 1. Agronomic characters of ten varietiesvedet potato

Varieties Plant type Leaf shape Types |dBhape of| Mature leaf| Immature Flowering Storage Flash colour | Shape Yield
leaf lobes | central leaf| colour leaf colour root  skin t/ha
lobes colour
Sourin Spreading Lobed Slight Semi Green Purplish Moderate Red Cream Round 22.43
elliptic green flowering elliptic
Kalinga Spreading Lobed Deep Elliptic Green Gregith | Moderate Purple red Cream whitg  Round 20.2
purpole flowering elliptic
edge
Kishan Semi Trangular Moderate Semi Green Green with Shy Reddish Cream Elliptic 21.4
compact elliptic purple flowering purple
margin
Goutam Spreading Trangular Slight Semi Green Light Moderate White Deep orange| Round 1020.5
elliptic purple flowering ovate
Gouri Semi-erect | Lobed Deep Elliptic Green Slight Profusely Purple red Deep orange  Obovate |t81.14
purple flowering round
elliptic
ST-14 Semi Trangular Very slight | Trangular Green Green wjtProfusely Pale yellow | Deep orange  Round 23.43
compact purple flowering elliptic
ST-13 Semi Lobed Slight Semi Green Green with Profusely Dark purple| Pigmented | Long 24.15
compact elliptic purple flowering with elliptic
anthocyanin
ST-10 Semi Trangular Slight Semi Green Green withh Profusely White Red| White Round 29.04
compact elliptic purple flowering Cream
Sankar Spreading Hastate Deep Elliptic Green Greth | Moderate Pale yellow Elliptic 18.0
purple flowering
Sree Spreading Unifoliate | Very slight | Teeth Green Light green  Moderate White Round 20.0
Nandini with entire flowering elliptic
margin
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Table 2. RAPD primers, their nucleotide sequencer&per of RAPD bands generated from ten differerietias of sweet potato

Primer Primer Sequence Total No of Tatahber of bands Polymorphic Range of amplicons
(5"------ 3) bands polymorphic monomorphic Unique (%) in base pairs (bp)

OP-A3 AGTCAGCCAC 52 43 8 1 82.69 200-3000
OP-A5 AGGGGTCTTG 42 35 5 2 83.09 500-2000
OP-A8 GTCACGTAGG 58 48 6 4 82.75 150-2500
OP-A10 GTGATCGCAG 38 26 8 4 68.42 400-3000
OP-Al1l1 CAATCGCCGT 35 28 6 1 60.00 200-2800
OP-A14 TCTGTGCTGG 33 22 6 5 66.66 300-2200
OP-A16 AGCCAGCGAA 39 30 5 4 76.92 400-2900
OP-D2 GGACCCAACC 65 53 6 6 81.53 400-1000
OP-D8 GTGTCCCCCA 45 37 4 4 82.22 300-2500
OP-D12 CACCGTATCC 68 59 5 4 86.76 200-3000
OP-D11 AGCGCCATTG 40 26 2 8 65.00 200-1800
OP-D16 AGGGCGTAAG 64 55 6 3 85.93 200-2200
OP-D18 GAGAGCCAAC 48 38 9 1 79.16 300-2500
OP-N1 TCGCCGCAAA 66 57 4 5 86.36 200-2800
OP-N4 CAGCGACTGT 70 59 4 7 84.28 200-3000
OP-N5 GACCGACCCA 64 55 8 1 85.93 500-2500
OP-N10 ACAACTGGGG 68 61 5 2 89.70 200-3000
OP-N11 TCGCCGCAAA 46 38 4 4 82.60 400-2700
OP-N14 TCGTGCGGGT 40 31 6 3 77.50 100-1500
OP-N15 CAGCGACTGT 54 47 4 3 87.03 200-3000
Total 20 primers 1035(51.75) 848 (42.4) 111 (5.55) 72 (3.6) 79.72 (mean)
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Table 3.Similarities index among the ten varietieslpbmoea batatasusing RAPD markers
ST-10 ST-13 ST-14 Sourin Sankar Kalinga Gouri Goutam Sree Nandini
ST-13 98.94
ST-14 98.84 96.76
Sourin 50.41 50.40 50.40
Sankar 72.48 72.48 72.48 55.55
Kalinga 49.18 49.18 49.18 92.06 56.16
Gouri 53.54 53.54 53.54 23.52 44.68 26.86
Goutam 95.79 95.78 95.78 48.85 73.88 47.69 3.3%
Sree Nandini 61.87 61.87 61.67 32.50 62.26 827. 35.71 65.3
Kishan 60.29 60.29 60.29 25.97 40.77 26.31 7.03 62.5 46.16

(Received for publication 05 November 2008)
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