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Abstract: Studies on genetic diversity in Pennisetum germplasm are the promising opportunities for the use of un-
domesticated materials for improving pearl millet varieties. DNA based markers have now emerged as a potential
genomic tool for estimation of genetic diversity among various cultivars and varietal identification. In present study,
genetic diversity among 49 stay green inbreds of pearl millet was studied using simple sequence repeats (SSRS).
Twenty nine polymorphic SSR primers, identified after initial screening of 70, were used to study diversity among
these lines. A total of 108 alleles were amplified, collectively yielding unique SSR profiles for all the 49 inbreds. The
average number of SSR alleles per locus was 3.72, with a range from 2 to 13. Polymorphic information content
(PIC) values of various SSR loci across all the 49 inbreds ranged from 0.14 to 0.87 with an average of 0.51 per lo-
cus. This indicated sufficient diversity among the 49 pearl millet inbreds and total 5 out of 29 polymorphic SSR loci,
namely Xpsmp2070, Xpsmp2001, Xpsmp2008, Xpsmp2066, Xpsmp2072 revealed PIC values above 0.70, can be
considered highly useful for differentiation of pearl millet inbred lines. The lowest PIC value (0.47) for linkage group
7 showed comparatively conserved nature of this linkage group A dendrogram obtained using WARD’s minimum
variance method further delineates 49 inbreds into 8 major clusters, and the clustering pattern corroborated with
their pedigree and characteristics traits.
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INTRODUCTION flowering nature which fulfils one of the essentid-
logical requirements for hybrid development. Pearl
millet is one of the major cereals grown, primafiy
grain production, on more than 29 m ha in the and

L T - . semi-arid tropical regions of Africa and Asia (Kamn
with diverse agro-climatic conditions that is, frahe et al., 2014). India is the largest producer of peatt mi

hot area of Africa (the tropical zone) to the hataaof let in Asia and occupied an area of 7.95 m ha pith
temperate zones. Therefore a large number of diiyers duction of 8.79 mt and productivity 1106 kg/ha

is found within and among pearl millet cultivarsud® (Anonymous, 2014). Pearl millet is drought tolerant

to its high_ly_out-crossing breedi_ng behavior, peaitt _and *high energy’ coarse cereal with high stard@®6y
let was originated from several independent domesti ;. dry grain, protein (10-12%) and 5-7% fat. Adapta

tion events and wide range of stressful environalent bility to diverse environmental conditions has matde

conditions, in V.Vh'Ch it .h_ad been traditionally éult a preferred crop in areas where other crops likzena
vated. Pearl millet exhibits a tremendous amount of

. . : . g or wheat would not survive. It is primarily cultieal
diversity at both phenotypic and genotypic levélsi( ¢ grain but is also a valuable source of foddEhe
et al., 1994). Estimation of genetic diversity and iden- oorqy density of pearl millet is relatively higirising
tification of superior genotypes are some of thenpr ¢, ts higher oil content relative to maize, whea
objectives of any crop improvement programmes.

; . ) .~ sorghum (Hill and Hanna, 1990). Pearl millet carga
Highly diverse genotypes or accessions can beedili 57 1 350, more protein than maize, higher concentra

as parents in hybridization programmes to producgsng of essential amino acids, twice the etheraext
superior varieties/hybrids. Therefore there ised® 4 higher gross energy than maize (Eget., 1987).
evaluate_avallal_ole genotypes for their geneticrsie  Gonetic diversity studies in pearl millet germplasm
(Sumath_l an(_j Vinodhana, 2014). . . offer possibilities for their use in improving pearil-
Pearl millet Isa ¢monocot Species belong!ng 1o the ot open-pollinated varieties and hybrids. Molecula
Poaceae family and ha}s a relatively small diploid ge- markers are helpful in diversity analysis as thesyreot
nome (_2n =2x =14) W't.h a DNA content 0f 2.36 pg. It jhjyenced by environment and provide more accurate
is a highly cross-pollinated crop with protogynous e ts. DNA based molecular markers have been suc-

Pearl millet Pennisetum glauccum (L.) R. Br.] is a
summer annual crop originating from Africa, from
where it was introduced into other regions of troeld/
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cessfully employed in quantification of genetic etiv
sity, genotype identification, delineation and nmark
assisted selection. These have been effectivdiyadi

initial denaturation at 9&€ for 5 min followed by 10
cycles of denaturation at 9@ for 25s, annealing at
64°C-54C (touch-down cycles) for 20 s, and extension

for the assessment of genetic diversity as compared at 72C for 30 s, followed by 40 cycles of denaturation
the morphological or biochemical due to their abun-at 94C for 25s, annealing at %6 for 20s and exten-

dance, high level of polymorphism, reproducibikiyd
being independent of the environment. Molecular
markers namely RFLP, RAPD, ISSR and SSRs are

Table 1. List of pearl millet stay green inbred lines used f
conduct experiment.

mostly used, among these microsatellite or SSRs has$>

Name of inbred

. Pedigree
become the marker of choice for many applicationsNo-__line
due to their abundance, high level of repeats numbe HSGR-01 SPF 2 98-2
. . . HSGR-02 H 90/4-5 X 77/ 29-2
polymorphisms, manifested as the occurrence of thes’ HSGR-03 HTP 92/5
large number of alleles per locus, and co-dominant HSGR-04 (ICMB 92333 X EEBC CI-I)-5
inheritance has facilitated their extensive usegén -B-B
nome mapping, phylogenetic inference and population HSGR-05 K-560-2 X(J 834-7 X 700544
genetics. Simple sequence repeats (SSRs) have been -7-2-1)
found as more reliable because they are highly-poly 6. HSGR-06 HTP 3/14
morphic, informative and co-dominant markers which 7. HSGR-07 VCF 6862/ 98-1
are often broadly applicable since loci are frediyen HSGR-08 AC-04 /6
conserved between related species and sometimes gei}: :ggs:gg azégl /161-2
era (Chakauya and Tongoona, 2008). The integration; ;" |,5GR.11 JBV 3 S1 - 44-3 -B -4 -B
of genomic technologies in pearl millet breedindlwi 15  Hscr-12 HTP - 07-26
improve the efficiency of breeding programs in the 13, HsSGR-13 HTP 07-44
development of better cultivars and reduce the time14. HSGR-14 96 AC — 99
required for cultivar development. 15 HSGR-15 HMP - 0810 ( ICMA 01222 X
Thus, in the present investigation, SSR markerswer ICMP 451)
used to characterize the pattern of diversity amongl6. HSGR-16 SPF 2 98-2
pearl millet inbreds to identify better inbreds fitie i; Egggi; \H/CT:E 321?(2‘110
development of commercial hybrids in pearl millet. 19, HSGR-19 SGP -10 - 110
MATERIALSAND METHODS 20. HSGR-20 HTP -10 -137
21. HSGR-21 PT-1-10-1038
Plant materials: Forty nine pearl millet stay green 22. HSGR-22 PT-1-10 — 1043
inbreds were selected on the basis of performande a 23. HSGR-23 TCF 3-10 -3 -2
sown in a randomized block design (RBD) with three 24. HSGR-24 TCF3-10-28 -5
replications in the field of Bajra section, Gengtand o :22232 g?\—/ll-?lc_ 189‘/1101931 X
ZrllanTiLelzdi;g Department, CCS HAU, Hisar, Hary- 27 HSGR.27 High Fe JBT / 12 122
. . . 28. HSGR-28 TPRT/12- 119
A set of 70 highly polymorphic SSR markers covering ,q  HsGR-29 TCPTA/ 12 — 128
different genomic locations were selected for this 39 HsGR-30 110041
study (Table 2). The genomic locations for mosthef 31. HSGR-31 HPT-2-12 -7
markers were derived from the pearl millet genome 32. HSGR-32 99 HS - 22
map. 33. HSGR-33 2305
Genomic DNA extraction: Genomic DNA was iso- 34. HSGR-34 MIR 97041
lated from the young leaves of pearl millet by CTAB 35  HSGR-35 G73-107-05K-1
(Cetyltrimethylammonium bromide) extraction method 37 nggggs g‘gcl_?g /_ 133
as given by Murray and Thompson (1980) and modi- 38 HSGR-38 99HS -145
fied by Saghai-Marookt al. (1984) and Xuet al. 39  HSGR-39 98 Raj 4
(1994). DNA was subsequently dissolved in appropri- 49  HSGR-40 99 ABL — 5
ate volume of T.E. buffer and samples were stoted a HSGR-41 {ICMB 91777 X ( 91777B X
20°C for further use. DNA concentration was deter- 4 HHVBC )} -6 -B
mined using the UV spectro-photometer at 260 and42. HSGR-42 HBL — 34
280 nm. PCR amplifications were performed using 43. HSGR-43 1660(M.T.)
applied biosystems thermal cycler. The PCR reaction#4: HSGR-44 HFIT-1-129
was carried out in a reaction volume of 20 pl conta 6. : ;;;ggg :2'202
ing 10 X PCR buffer, 100 uM each of dNTPs, 0.4 pM 47 H77/29 2
of each primer, 1 unit Taq DNA polymerase and 50 ng 48 gL - 11
template DNA. PCR amplification was performed with 49  |cMR 01004
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Table 2. List of primers and their sequences used in thegmtestudy.

S. Linkage group Primer name Sequence (forward) Sequence (reverse)

No.

1 LG1 Xctm12 GTTGCAAGCAGGAGTAGATCGA CGCTCTGTAGGTTGAATCCTT

2 LG1 Xctm27 GTTGCAAGCAGGAGTAGATCGA CGCTCTGTAGGTTGAATCCTT

3 LG1 Xicmp3017 CACCAAACAGCATCAAGCAG AGGTAGCCGAGGAAGEGAG

4 LG1 Xicmp3032 AGGTAGCCGAGGAAGGTGAG CAACAGCATCAAGCAGAGA

5 LG1 Xicmp3080 CAAACAGCATCAAGCAGGAG GCGTAGACGGCGTAGFGAT

6 LG1 Xipes0009 TTGATCGATCGTCTACGGTT TATACTCACTCACGGQGCG

7 LG1 Xipes0042 GATAGAAGCAGATGGGCCTG CTCGTCATCATTCT@EAC

8 LG1 Xipes0079 GTTGGACAGGCGAACGATAC AGCTCTCCTGCATTTGTG

9 LG1 Xipes0098 ATCAAGCTTCATACCCCTGC CATCTTCTTCATCATOTCGC

10 LG1 Xipes0126 CCAGCAGGGAAGTCTTTCAC AAAGGCGCTTGCTGATT

11 LG1 Xipes0139 GTGTATGGTATGCGTGTCCG GCATTGTGATCGAAPACTACTG
12 LG1 Xipes0146 CATCAGAATACGGACGCCTT CATCAGCTTTGGAGRAGCA

13 LG1 Xipes0197 GTGTTCTTCCGAATCCGTGT CGCTTTGCATTGAACAGT

14 LG1 Xipes0203 CCCTCGAAGAGATCGAAGTG CTGAAACAACAGCCTGAAA

15 LG1 Xipes0216 AAAGGCAGCAGATCCCTACA TCTTTCGTTGCATCTICG

16 LG1 Xpsmp2006 GACTTATAGTCACTGGGAAAGCTC GCTTTAATAACTTGTGCGTATT
17 LG1 Xpsmp2030 ACCAGAGCTTGGAAATCAGCAC CATAATGCTTCAAARCTGCCACAC
18 LG1 Xpsmp2069 CCCATCTGAAATCTGGCTGAGAA CCGTGTTCGTARGGTTTTGC
19 LG1 Xpsmp2080 CAGAATCCCCACATCTGCAT TGCAACTGAGCGAAGIECAA

20 LG1 Xpsmp2090 AGCAGCCCAGTAATACCTCAGCTC AGCCCTAGCGCAACACAAACTC
21 LG1 Xpsmp2232 TGTTGTTGGGAGAGGGTATGAG CTCTCGCCATTCTAAGTTCA

22 LG1 Xpsmp2273 AACCCCACCAGTAAGTTGTGCTGC GATGACGACAAMEGCTTCTCTCC
23 LG2 Xctm03 GTCCATCGTCGCCGACGAA GGATTTGCTAGTTGTGGGCT

24 LG2 Xctm21 ATGCCTCCCACCCCACGTCG CGTCGCACTAGCCACAGAC

25 LG2 Xpsmp2050 ATCAAACGGCATCAGACAAC GGATCTCTTAGTGTGGEGAGAGC
26 LG2 Xpsmp2059 GGGGAGATGAGAAAACACAATCAC TCGAGAGAGGABCTGATCCTAA
27 LG2 Xpsmp2066 ATATTAGAGCATTGCATCGC GCATAGCAGCATACAGAGCAAAA
28 LG2 Xpsmp2068 CAATAACCAAACAAGCAGGCAG CTTCACTCCCACCIOTCTAATTC
29 LG2 Xpsmp2072 GAAATCTACACAAGGGTCTCCA GTACGGCAGAATGBATCTGAA
30 LG2 Xpsmp2077 GCCAATATTATTCCCAAGTGAACA CTCTTGGTTGCPATCTTTCTTTT
31 LG2 Xpsmp2088 AAGAAGCCACCAGCACAAAA TGCATGAAAGTAGAGBTGGTAAA
32 LG2 Xpsmp2089 TTCGCCGCTGCTACATACTT TGTGCATGTTGCTGGATT

33 LG2 Xpsmp2237 TGGCCTTGGCCTTTCCACGCTT CAATCAGTCCGTAGCACACCCCA
34 LG3 Xctm10 GAGGCAAAAGTGGAAGACAG TTGATTCCCGGTTCTATCG

35 LG3 Xpsmp2056 ACCTGTAGCTTCAAAATTCAAAAA AATTCAGTGTGATTCGATGGTTGC
36 LG3 Xpsmp2070 ACAGAAAAAGAGAGGCACAGGAGA GCCACTCGATGBAATGTGAAA
37 LG3 Xpsmp2071 TTGCAGTCCCACGAATTATTTG CTTTGAATTTATAARCCTCATACT
38 LG3 Xpsmp2214 CGCACAGTACGTGTGAGTGAAG GATTGAGCAGCAMMCCAGC

39 LG4 Xipes0066 CAACATGTCAAGGAAGTAAAATTGA GCCTCTTGATECCAAGATCA

40 LG4 Xipes0114 CGTTGTGTTGAATAATGTCGTACC CAATAACCAAAGACGGACA

41 LG4 Xipes0186 AGCATATGGCATCCTTTTCG TTTCAGGCTTGGATRATGT

42 LG4 Xipes0208 CGAAGGAGGAGTACGACGAG TCCACAAGGTGACCRCTG

43 LG4 Xipes0225 CAAACCTCAAGCTAGGCGAC CATGCATACACCAGTGCAT

44 LG4 Xpsmp2008 GATCATGTTGTCATGAATCACC ACACTACACCTACRACGCTCC
45 LG4 Xpsmp2076 GGAATAGTATATTGGCAAAATGTG ATACTACACACGTAAGCATTGTC
46 LG4 Xpsmp2081 CTGTGCTGTCATTGTTACCA TCAGATCACCTATTAOTCCCT
47 LG4 Xpsmp2084 AATCTAGTGATCTAGTGTGCTTCC GGTTAGTTTGTGAGGCAAATGC
48 LG4 Xpsmp2085 GCACATCATCTCTATAGTATGCAG GCATCCGTCATRRIGAAATAA

49 LG4 Xpsmp2086 CGCTTGTTTTCCTTTCTTGCTGTT CCTTCTCAGATTGTGCTTTCTT
50 LG4 Xpsmp3029 ATCGATCTGTTCCACCCAGT GGACTGGTACTGCTGGCT

51 LG5 Xpsmp2001 CATGAAGCCAATTAGGTCTC ACCATCTGACTTGTTOATCC

52 LG5 Xpsmp2064 ACCGAATTAAAGTCATGGATCG TTGATTCTTCTGARCAAATGAG
53 LG5 Xpsmp2078 CATGCCCATGACAGTATCTTAAT ACTGTTCGGTTGRAATACTT

54 LG6 Xicmp3086 ACCAAACGTCCAAACCAGAG ATATCTCTTCGCTGCGTGT

55 LG6 Xpsmp2018 CGCAAGACATTTTAGTATCACC ACAGTCATCCTCABCGTCC

56 LG6 Xpsmp2048 TGAATTGGGAATAAAGGAGACC ACGTGTGCCTGCTTAGTAAC

57 LG6 Xpsmp2270 AACCAGAGAAGTACATGGCCCG CGACGAACAAATTAGGCTCTC
58 LG7 Xctm08 GCTGCATCGGAGATAGGGAA CTCAGC AAGCACGCTG@IT

59 LG7 Xpsmp2013 GTAACCCACTAACCCTTACC GTCGCACAGAAAAAGATAG

60 LG7 Xpsmp2019 TGTGCCACAGCTTGTTCCTC CAAGCAGCCAGTTCCATC

61 LG7 Xpsmp2027 AGCAATCCGATAACAAGGAC AGCTTTGGAAAAGGTATCC

62 LG7 Xpsmp2033 CTATACCATTGAATTGAAAGGTC CAATCTTTAGCTTTTCAAGAGAC
63 LG7 Xpsmp2040 CATTACACGTTTCTTCAAACGC TCTTCGGCCTAATBCTCTAAC

64 LG7 Xpsmp2043 TCATATTCTCCTGTCTAAAACGTC ACAAATCGTACAGTTCCACTC

65 LG7 Xpsmp2063 GAGCACATGAAATAGGAAGCAG AAGGTAGTTATAGTAGCTTGATC
66 LG7 Xpsmp2074 AGGACTGTAGGAGTGTGGACAACACA CCAGACCTATAGTGAATGAGA
67 LG7 Xpsmp2079 AGCCGAAGGCTAATCAACAA GTGGTCAGCAGCAGAGTAA

68 LG7 Xpsmp2087 GGAACAGACTCCATACCTGAAA TACCTGCCTGTG@GTTAGT

69 LG7 Xpsmp2203 GAACTTGATGAGTGCCACTAGC TTGTGTAGGGAG@RLCTTGAT
70 LG7 Xpsmp2224 GGCGAATTGGAATTCAGATTG CGTAATCGTAGCGTCGTCTAA
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sion at 78C for 30s, followed by final extension at
72°C for 20 min. Amplification products were sepa-
rated on 2.5% agarose gel containing ethidium broges :
mide and visualized under UV light using gel 00 CU- |ttt i
mentation system.

Molecular data analysis. To estimate genetic similar-
ity/dissimilarities between different inbreds thatal of
banding pattern was used as input. The presence
band run on agarose gel was taken as one and abse
of band was read as zero. The binary data wastosed
calculate similarity genetic distance using JMP 8.(
software, SAS Institute Inc., Carry, NC, 1989-2007. sc=EzaSzzsilizsczzalia=
Dendrogram was constructed by using distance matr
by the unweighted pair group method using arithmeti
averages (UPGMA)_ of IMP ,8'0 Software. The genetlcFig. 1. Polymorphism in different forty nine inbreds of pearl
diversity of each microsatellite locus was asse$sed jjjet by using primer Xpsmp200L1.

calculating the frequency of the microsatelliteckd . ]
based on polymorphic information content (PIC). picof alleles at a Iocu.s but also for relative freqeies of

is a measure of allele diversity at a locus anchiga  those allele in the inbreds under study.

is given by

PIC = 1-3.."y P, RESULTSAND DISCUSSION

Where, pij is the frequency of the jth allele fah i Molecular marker analysis: The DNA was extracted
marker (Andersoret al., 1993). PIC is synonymous from 49 inbreds of pearl millet and checked forlgya
with the term “gene diversity” as described by Weir and quantity. The spectrophotometer revealed the
(1996). The PIC value ranging from 260/280 ratio of about 1.7-1.9 which indicated the
‘0’ (Monomorphic) to ‘1’ (highly discriminative wit ~ presence of good quality of genomic DNA. The elec-
many alleles in equal frequency) is an indicatidn o trophoretic separation of genomic DNA on 0.8% aga-
discriminative power of marker, not only for number rose gel revealed the presence of single intad.ban

Table 3. List of SSR primers showing polymorphism.

SN. SSR L ocus SSR Motif Number of  Range of band sizes Linkage PIC
alleles (bp) group values

1 Xpsmp2001 (TC)s(AC)47 6 200-450 LG5 0.72

Xpsmp2008 (TG)ss(CT) 8 180-1000 LG4 0.85
3 Xpsmp2013 (GTho 4 150-300 LG7 0.34
4 Xpsmp2019 (CA)3s 3 200-300 LG7 0.61
5 Xpsmp2027 (GT)az 3 250-600 LG7 0.14
6 Xpsmp2030 (CA)11(GA)10 2 100-200 LG1 0.48
7 Xpsmp2043 (CA)13(GA)e 2 200-700 LG7 0.45
8 Xpsmp2048 (AC)a3 2 200-400 LG6 0.49
9 Xpsmp2063 (AC)2AT)s 3 100-500 LG7 0.59
10 Xpsmp2066 (CA)s4 4 200-500 LG2 0.70
11 Xpsmp2069 (CA)1CTCG(CAY, 3 200-600 LG1 0.57
12 Xpsmp2070 (CA)25(TA)e 13 200-1200 LG3 0.87
13 Xpsmp2072 (CA)24TC(TA)s 12 100-1000 LG2 0.82
14 Xpsmp2077 (CA)15(TA)g 2 150-250 LG2 0.42
15 Xpsmp2078 (CA)42 3 100-250 LG5 0.61
16 Xpsmp2084 (CA)44 3 200-300 LG4 0.64
17 Xpsmp2085 (AC)11 2 150-200 LG4 0.35
18 Xpsmp2086 (CA)13 2 80-150 LG4 0.46
19 Xpsmp2088 (CA)24 4 100-700 LG2 0.61
20 Xpsmp2089 (AC)14 4 100-400 LG2 0.54
21 Xpsmp2203 (GT)s 2 300-400 LG7 0.46
22 Xpsmp2237 (GT)s 2 200-300 LG2 0.30
23 Xpsmp2273 (GA)1» 5 150-600 LG1 0.61
24 Xctm10 (CMn22 2 180-230 LG3 0.48
25 Xctm21 (CT)2q 4 150-500 LG2 0.51
26 Xipes0009 (CGTA) 2 150-200 LG1 0.40
27 Xipes0042 (TGA), 2 350-450 LG1 0.14
28 Xipes0098 (TGA)12 2 200-300 LG1 0.40
29 Xipes0146 (ATCTTC)s 2 100-200 LG1 0.49
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Fig. 3. Dendrogram showing the clustering pattern of forty
nine inbreds of pearl millet on the basis of SSR marker con-
Ssequences.

Fig. 2. Polymorphismin different forty nine inbreds of pearl
millet by using primer Xpsmp2084.

The present study comprised of detailed assessnfient
the utility of SSR markers in effectively discrimaing ~ XPSMp2072 revealed PIC values above 0.70, can be

forty nine inbred lines. Total 29 pair polymorpl8SR cqnsid_ered highly useful for differentiation of pea
primers were identified on the basis of initialesgming ~ Millet inbred lines. Chakauya and Tongoona (2008)

of 70 primers, used for assessing genetic diversityfound that out of the ten primers screened forahié
among pearl millet inbreds. A total of 108 allelesre 'ty to amplify and detect polymorphism among pearl

detected, collectively yielding unique SSR profifes millet landraces, four did not produ_ce amplificatio
all the 49 inbreds. Results given in Table 3 resghal Products, four were monomorphic (PSMP2019,
that the average number of SSR alleles per locs waPSMP2059, PSMP2056, PSMP2069), while two prim-

3.72, with a range from 2 (Xpsmp2077, Xpsmp2203, €S (PSMP2008, PSMP2013) were polymorphic with 2

Xpsmp2237, Xpsmp2086, Xpsmp2030, Xpsmp2085,'4 bands rgnging between 150-220 base pairs. Tt_ble tw
Xpsmp2043, Xpsmp2048, Xctm10, Xipes0009, polymo_rphlc primers were used for cluster analysis.
Xipes0098, Xipes0042, Xipes0146) to 13 In previous studies, Stic#t al. (2(_)10) obse_rved more
(Xpsmp2070). Singlet al. (2013) identified total of 21 Number of alleles per locus, while analyzing diitgrs
pair polymorphic SSR primers on the basis of ihitia 1" 9ermplasm lines. Similarly, Kapilat al. (2008)

screening of 60, were used for assessing genatic-di ound an average of 6.26 alleles per locus, intaoke
sity among the pearl millet cultivars. These prigner Maintainer lines. In this study, lower number délls

amplified a total of 64 alleles, which varied frémo 6 Per locus observed, could be explained that we have
per locus, with a mean of 3.0 per locus. The overal Used agarose gel, which has lower resolution pawer
polymorphism among the cultivars was 92%. comparison to polyacrylam|_de gell used in these-stud
Based on the allele frequencies, PIC (Polymorphismi€S: The level of polymorphism displayed by the SSR
Information Content) values for different SSR loci Markers was considerably high in the present aisalys
were estimated and found that value ranged from 0.1 @S showed by the high mean PIC value (0.51). The PI
(Xpsmp2027, Xipes0042) to 0.87 (Xpsmp2070) with values of SSR loci as genetic markers are alsollysua
an average of 0.51 per locus. Figure 1 and 2 skows directly corre_lated to the type and number_ of répea
sample of polymorphic bands generated by primergPresent. Kapilaet al. (200.8) also observed similar de-
Xpsmp2001 and Xpsmp2084 respectively. It is signifi 9"€€ of SSR polymorphism, who recorded mean PIC
cant to note that 5 out of 29 SSR loci, name|yvalues of 0.58. Mean PIC varied across the linkage

Xpsmp2070, Xpsmp2001, Xpsmp2008, xpsmp2066,groups in pearl millet.e. 0.44, 0.55, 0.67, 0.57, 0.66,

Table 4. Distribution of forty nine pearl millet inbreds different clusters based on SSR markers.

Inbreds Number of inbreds
Cluster1 HSGR-01, HSGR-16, HSGR-12, HSGR-18, HSGR-21, HSGRHSGR-37, HSGR-03, 10

HSGR-08, HSGR-14

Cluster 2 HSGR-13, HSGR-27, HSGR-33, HSGR-28, HSGR-44, HSGR-1 6
Cluster 3 HSGR-02, HSGR-19, HSGR-35, HSGR-06, HSGR-17, HSGRH5GR-22, HSGR-43, 9
H77/29-2

Cluster 4 HSGR-04, HSGR-09, HSGR-10, HSGR-42

Cluster 5 HSGR-24, HSGR-30, HSGR-40, HSGR-26,HSGR-34, HSGR-38
Cluster 6 HSGR-23, HSGR-36, H77/833-2-202,H77/833-2, HBL-1CMR-01004
Cluster 7 HSGR-07, HSGR-41, HSGR-25, HSGR-29, HSGR-31

Cluster 8 HSGR-05, HSGR-39, HSGR-11

Woo o b
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0.49 and 0.43 for LG1, LG2, LG3, LG4, LG5, LG6 types and places of interest the genetic distance b
and LG7, respectively. A number of reports arelavai SSR markers to competently reveal the genetic-inter
able in cereals that show different contributiorfs o relationship among the genotypes. The study pravide
chromosomesl/linkage groups to molecular diversitythe basis for future pearl millet crop variety itléca-
(Kleinhofs et al., 1993, Boykoet al., 1999, Huanget tion, maintenance, and management.

al., 2002, Niet al., 2002). In pearl millet, LG 6 having

the lowest number (1) of polymorphic SSR markersACKNOWLEDGENI ENTS
and low PIC (0.49) were observed in present study] would like to extend my gratitude to ICAR for pro

Thus, the presence of some important genes involvediding junior research fellowship for the completiof
in domestication might be responsible for conservedmaster’s degree.

nature of LG 6 in pearl millet (Poncettal., 2000).
Genetic diversity analysis: To understand the genetic REFERENCES
relationships among the 49 inbreds, we clusterethth  anderson, J.A., Churchill, G.A., Autrique, J.E., Biis,

into different groups by using WARD'’s minimum M.E. and Tanksley, S.D. (1993). Optimizing parental
variance method (Fig. 3). On the basis of this weth selection for genetic linkage majzenome,36:181-186.
49 inbreds were separated into 8 major groups. FurAnonymous (2014). Project Coordinator Review (AICPMIP)
ther, eight clusters grouped all the forty ninergus in Jodhpur (Rajasthan). P.3.

such a way that inbreds within each cluster hadh hig BOYko, E. V., Gill, K. S., IMickeIson-YOl;]ng, L., Nada, S.,
similarity than those in other clusters (Table@ster Er"’i‘;p% VIX JNa niﬁr? eb Jngl’iti;lngNl LS .,\/st;]s(ﬂvggu
pattern revealed that, clusterl was the largessisbn 1000 » Do Bpran: v L. Ve :

; . . S. (1999). A high density linkage map é&gilops
ing of 10 inbreds. This way followed by cluster3 (9 tauschii, the D-genome progenitor of bread wheat.

inbreds), cluster2 (6 inbreds), cluster5 (6 inbjeds Theoretical and Applied Genetics, 99:16-26
cluster6 (6 inbreds), cluster7 (5 inbreds) andtelds Chakauya, E. and Tongoona, P. (2008). Analysis nétie
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