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Genetic diversity evaluation among germplasms is an important prerequisite in
Job’s tears breeding program. This research aimed to study the genetic diversity and to
induce mutation of Job’s tears in order to apply germplasm for the breeding program.
Three sets of experiments were conducted in this study.

The first experiment was carried out to study morphological diversity and to
identify the relationships between traits. Ninety-four accessions collected from
different provinces of China were used. The results showed a high variation among the
studied materials. Relationships among traits were found which indicated that some
traits could be used as an indirect selection for accession evaluation. Based on
principal component (PC) analysis, 7 PCs can summarize the vast majority of the
information on agronomic traits with accumulative contribution of 87.31%. Cluster
analysis grouped 94 accessions into seven clusters, which revealed that genetic
variation was based on types of variety, geographical distribution, and morphological
characteristics.

The second experiment was conducted to evaluate genetic diversity of 94 Job’s
tears accessions based on 10 ISSR primers. The result found that all the primers

produced 116 bands, of which 98 were polymorphic (84.48%). Guizhou population



had highest genetic diversity, whereas the lowest genetic diversity was found in Hebei
population. Both value of Gst and results of AMOVA illustrated that the major
proportion existed within the populations, and the minor variations existed among the
populations. Genetic relationship between Guizhou and Chongging populations was
the closest, whereas the farthest occurred between Hubei and Hunan. The result of
UPGMA cluster analysis among the populations was consistent with that of genetic
distance. The results of both Bayesian and UPGMA cluster analysis were largely
consistent despite minor differences. There was no correlation between genetic
distance and geographic distance.

The third experiment was conducted to explore the effect of EMS and 60C0-y
radiation on Job’s tears mutagenesis. The results showed that different dose of *°Co-y
radiation and concentrations of EMS had a significant impact on seed germination,
seedling heights, and mutation rate. The LD50 of “°Co-y radiation irradiated for CDT
and Y159 varieties were 406.305 and 284.795 Gy, respectively, and the LD50 of EMS
treated for Y159 variety was 2.45% in concentration. Cluster analysis revealed that
both gamma-irradiated and EMS treated samples had higher genetic variations.

Genetic patterns of Job’s tears accessions obtained from this study can be
helpful for breeders in parental selection. Also, ®°Co-y radiation and EMS can be used

in Job’s tears breeding program.
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