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Abstract
Objective

The objective of present study was to evaluate the genetic diversity within 23 genotypes of
Freesia hybrida including 6 parents and their 17 F1 hybrids, using 10 ISSR primers in order to

utilize such diversity in breeding program of this plant.

Materials and methods

After extraction of genomic DNA from fresh leaves and amplification of marker regions by the
PCR, followed by the electrophoresis, a matrix of binary data was created based on scoring of
electrophoretic bands. Marker parameters including number of polymorphic loci, polymorphism
information content, effective multiple ratio, resolution power index, and marker index as well as
genetic variation indices including observed number of alleles, effective number of alleles, Nei's

gene diversity index, and Shannon's information index were calculated by using the ISSR marker


https://orcid.org/0000-0003-4505-0063
https://orcid.org/0000-0001-7831-661X
https://orcid.org/0000-0002-6439-0496
https://orcid.org/0000-0002-3947-5260

data. Principle components analysis based on the Jaccard similarity coefficient with UPGMA
algorithm were done followed by the cluster analysis using Dice coefficient and based on Ward’s
grouping method.

Results

Out of 110 amplified loci of the 10 ISSR markers, the mean of polymorphism percentage 94.7%
within the used genotypes was estimated. Maker 1S-HB11 showed maximum number of
polymorphic loci (12), effective multiple ratio (7.93), resolution power index (7.83), and marker
index (2.67) as well. Cluster analysis grouped genotypes into four clusters, which was confirmed
by the result of principle component analysis.

Conclusions

Relative high value of the polymorphism information content (0.368), showed that the ISSR
makers utilized in present study were genetically well informative regarding to the number of
identified alleles and their distribution in the genome of Freesia. Based on the gene diversity
indices, there was no significant difference between the parental genotypes and the F1 hybrids in
terms of genetic variation. However, the level of this variation was acceptable and is capable to
be utilized for breeding program in this plant.
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Marker name 5l o Primer sequence Siel Jg Tm(°C) (31, %ks) Jlasl glod
IS-2 5 TCGTCGTCGTCGTCGG 3 56.5
IS-7 5" AGAGAGAGAGAGAGAGC 3' 51.9
IS-8 5" ACACACACACACACACYG 3 58.3
IS-10 5'CTCCTCCTCCTCRC 3' 46.0

IS-HB11 5'GTGTGTGTGTGTTGTCC 3' 49.7
IS-CS17 5 ' DBDBCACCACCACCACCAC 3' 61.7
IS-CS18 5 ' DBDBCCACCACCACCACCA 3 60.0
IS-CS77 5" ACACACACACACACACT 3' 52.2
1S-836 5" AGAGAGAGAGAGAGAGYA 3 46.6
1S-903 5'BDBCACCACCACCACCAC 3 62.0
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5. Effective multiple ratio: EMR

¢ Resolution power index: RP

7 Marker index: M1

8 Marker Efficiency Calculator: iMEC
% Observed number of alleles: Na

10- Effective number of alleles: Ne

' Nei's gene diversity index: H
12-Shannon's Information index: |
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Figure 1. Electrophoretic bands pattern of the IS-HB11 marker in Freesia genotypes
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Table 3. Genetic diversity indices based on ISSR markers data in Freesia genotypes

(1) o$ls oleMb| H) & 5 e95 (Ne) T 530 (Na) s T ous cxnlie
Shannon's Nei's gene Effective number  Observed number
Information index diversity index of alleles of alleles
Marker Name
0.557 0.640 0.381 0.449 1.69 1.82 2.0 IS-2
0.553 0.564 0.373 0.386 1.64 1.69 2.0 IS-7
0.588 0.662 0.405 0.470 1.74 1.89 2.0 I1S-8
0.519 0.392 0.341 0.241 1.55 1.38 2.0 1S-10
0.589 0.611 0.401 0.422 1.69 1.76 2.0 IS-CS17
0.475 0.495 0.306 0.322 1.47 1.50 2.0 IS-CS18
0.600 0.560 0.413 0.375 1.74 1.62 2.0 IS-CS77
0.600 0.610 0.414 0.421 1.75 1.75 2.0 IS-HB11
0.563 0.661 0.379 0.468 1.64 1.88 2.0 1S-836
0.574 0.679 0.388 0.486 1.66 1.94 2.0 1S-903
0.559 0.583 0.379 0.400 1.66 1.71 2.0 Mean (,.5ke
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