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PANJAMA JANYALERT-A-DOOL : GENETIC DIVERSITY ANALYSIS
IN SUNFLOWER (Helianthus annuus L.) GENOTYPES USING RAPD
AND SSR MARKERS. THESIS ADVISOR : ASST. PROF. NOODUAN

MUANGSAN, Ph.D. 106 PP.

RANDOM AMPLIFICATION POLYMORPHIC DNA/ SIMPLE SEQUENCE
REPEAT/ POLYMERASE CHAIN REACTION/ GENOTYPE/ GENETIC

DIVERSITY/ GENETIC RELATIONSHIP/ SUNFLOWER

Two different DNA-based markers, random amplified polymorphic DNA
(RAPD) and simple sequence repeats (SSRs), are short sequence elements that are
abundant and widely used for genotype identification and marker development in
many plant species. The goal of the presented research was to examine the genetic
diversity and genetic relationships among sunflower genotypes developed at
Suranaree University of Technology (SUT) by RAPD and SSR markers. Thirteen
inbred lines, 8 synthetic and 3 hybrid varieties were assessed with 14 RAPD and 16
SSR markers. The results revealed that, among the set of 24 genotypes, the calculated
PIC value for RAPD (ranging from 0.02 to 0.74 with an average 0.40) was lower than
that for SSR (ranging from 0.46 to 0.81 with an average 0.64). This indicates that SSR
markers have better capability to detect polymorphism than RAPD markers. SSR
markers had a higher genetic similarity range (0.00-0.85 with an average 0.31)
compared with RAPD markers (0.00-0.49 with an average 0.22), suggesting that SSR
markers had lower genetic variation among the 24 sunflower genotypes than did

RAPD markers. The dendrograms using the UPGMA algorithm based on both marker
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systems divided the 24 sunflower genotypes into two main groups completely. The
dendrogram based on SSR markers appears conserved with their relative history data.
The clusters from both markers systems clearly showed that the commercial hybrid
varieties and sunflower accessions from abroad were completely distinguished from
the inbred lines and synthetic varieties developed by SUT. The results of PCoA,
which was done to visualize the genetic relationships among the inbred lines,
corresponded well to those obtained through UPGMA cluster analysis. The results
obtained with RAPD and SSR markers were consistent in this study, as estimated by
the high positive Pearson’s correlation (» = 0.85) between the similarity matrices. The
high correlation indicates that clusters produced based on the two marker systems
were conserved. The genetic diversity and relationships data among inbred lines and
varieties are not only useful for germplasm conservation and inbred line

identification, but also for the selection of parental lines for hybrid breeding in

sunflowers.
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