Analysis of Genetic Diversity in Maize (Zea mays L.) Variety

by-Using SSR Markers
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Table no. 4: %of polymorphism, heterozygosity and PIC:value obtain using SSR locus

Primer Polymorphic | Monomaerphic % of ) Heterozygosity PIC
name band band polymorphism value
phi-085 1 1 50.00 0.47 0.36
ssr -06 10 2 83.34 0.88 0.87
umc-1061 0 1 00.00 0.00 0.00
ssr-08 4 1 80.00 0.79 0.76
umc-1063 0 1 00.00 0.00 0.00

Based on the dendrogram tertiary data quoted from the gel picture of SSR marker with the
five primer, we can-observed the following things, the whole dendrogram ean-be-divided into
3 clades that are-were clade | (with two), clade Il (with two), clade Il (connecting with clade |
and clade 11") and one simplicifolicus. Interpreting the results clade | denotes the similarity
between Rasi-3499 and P. Manjri shows similarity (0.75) within each other, clade Il shows
higher similarity (0.818) between P. Maharshi and P. Rajshri and clade Il include the clade |
and clade Il show similarity clustering. (Table No.5). The more less similar in between P.
Madhu and P. Rajshri shews—showed 0.5.Simplicifolicus with variety PhuleMadhu having
great variation among all variety. PhuleMadhu showed higher genetic diversity among all 5
varieties -(Fig. No. 1).

Knowing the genetic diversity of maize is important for understanding the genetic makeup
that helps breeders select the parents they need for their breeding programs. SSR markers
are reported to be powerful tools for detecting genetic diversity in maize populations [19].
These markers can be applied for phylogenetic characterization at the molecular level. It




also helps maize breeders efficiently assign lines to heterogeneous groups and provide
appropriate parent selection for the development of new hybrid varieties [20]. Genetic
diversity testing is important for selecting individual varieties from closely related groups to
initiate new breeding experiments. The PIC value average current study was 0.433.The P.
madhu is more diverse than other varieties. Genotyping is one of the most reliable methods
for establishing such phylogenetic relationships between sets of hybrids_[21]. This parameter
indicates the power of the SSR locus and its ability to detect differences between varieties
based on genetic relatedness [22]. Primers ssr-06 and ssr-08 were found to be the most
suitable for testing genetic diversity. Genetic distance measures the degree of relatedness
between individuals within a particular population [23-24].

According to Bocianowski's-paper[1], SSR markers that are important for quantitative traits
are likely to be associated with QTLs that determined those traits. The microsatellite markers
detected in period study should help advance our understanding of genetic diversity and
other quantitative traits [1].The large extent genetic diversity is present in.most of the species
due to_the environmental conditions. Variety of molecular technigues: using:standard
molecular markers is used to estimate this genetic diversity. Among these. molecular
markers, SSR molecular marker technique is most acceptable; codominant in nature,
reproducible, highly polymorphic [6], which have specific primers, and.is species specific [7].
Some studies suggested that these SSRs can be used for the estimation. of genetic diversity
in the improvement of maize [8-10]. Due to these properties SSR, markers extensively used
in various applications in crop improvement [11].
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Plate no. 1 :PCR amplification of maize varieties using SSR markers

(L-100 bp ladder, 1-P.Rajashri, 2-P.Madhu, 3-P.Maharshi, 4-P.Manjri, 5- Rasi-3499)




Table No. 5: Similarity indice by jaceard’seoeficientJaccard’s coeficient

P. Rajshri P.Maharshi | P.Madhu | P.Manjri | Rasi 3499

P. Rajshri 1
P.Maharshi 0.818 1

P.Madhu 0.5 0.5 1

P.Manjri 0.615 0.75 0.583 1

Rasi 3499 0.538 0.666 0.636 0.75 1
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Fig.No. 1:iDendrogram generated using UPGMA analysis showing relationship among
Maize varieties using SSR marker

4. Conclusions

This study::determined the existence of molecular diversity and interrelationships in five
maize genotypes. Polymorphic information content (PIC) values clearly indicated that ssr06
and ssr08 were the best SSR markers for hybrid identification. Hybrid P. Madhu was placed
separately from other hybrids variety in the cluster analysis by SSR markers. SSR markers
can be used to accurately characterize lines at the molecular level, to guide maize breeders
in efficiently assigning lines to heterogeneous groups, and in selecting parents for
developing new hybrids. At the same time, unique allelic patterns of individual genotypes
can be distinguishdistinquished by SSR marker.This application is becoming an important in
plant variety protection [26].
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