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Table 1- Description of the studied sugar beet genotypes.

Sl e 5 L 0 e T SIS
Collection region and origin Pedigree Genotype  No.
man - SBSI.16 1
Iran SC (7112* 261)* SRR 32099 2
Iran SC (7112*SB36)* SRR 32101 3
Iran SC (419*SB36)*5RR 32102 4
Iran SC (7112*SB36)*5RR-HSF-33 32106 5
Iran SC (419*SB36)*5RR-HSF 32107 6
Iran SC (7112*SB36)*7221-34-11SF-7 32109 7
Iran SC (7112*SB36)*7221-43-HSF-39 32111 8
Iran SC (7112*SB36)*110-7-HSF-8 32113 9
Iran
SC (7112*SB36)*110-52-HSF-59 32116 10
Iran
SC (7112*SB36)*110-52-HSF-63 32117 1
Iran SC (7112*SB36)*111-52-HSF-19 32122 12
SC (7112*SB36)*111-52-HSF-25 2123 13
Iren F- 20505 14
Gemany 0 e Antic 15
Iran e Pars 16
France @~ e Doroti 17
ran s Shirin 18
Iran e Karaji 19
Belgian e Marak 20
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Table 2- Description of the 20 studied | SSR markers.

ol S5l 513 S5kl Jis
No. Primers Sequences (5" =+ ) Anneal(lgiltsiﬁgerature
1 UBC814 CTCTCTCTCTCTCTCTA 44.6
2 UBCS823 TCTCTCTCTCTCTCTCC 47.1
3 UBCR824 TCTCTCTCTCTCTCTCG 47.1
4 UBCR826 ACACACACACACACACC 47.1
5 UBCS827 ACACACACACACACACG 47.1
6 UBCS830 TGTGTGTGTGTGTGTGG 47.1
7 UBCR834 AGAGAGAGAGAGAGAGYT 48
8 UBCS835 AGAGAGAGAGAGAGAGYC 48
9 UBC840 GAGAGAGAGAGAGAGAGYT 48
10 UBC842 GAGAGAGAGAGAGAGAT 44.6
11 UBCg45 CTCTCTCTCTCTCTCTRG 48
12 UBC847 CACACACACACACACACRC 48
13 UBCR848 CACACACACACACACARG 48
14 UBCS851 GTGTGTGTGTGTGTGTYG 48
15 UBCS853 TCTCTCTCTCTCTCTCRT 48
16 UBCS855 ACACACACACACACACYT 48
17 UBCS856 ACACACACACACACACYA 48
18 UBCS857 ACACACACACACACACYG 48
19 UBCS859 TGTGTGTGTGTGTGTGRC 48
20 UBC864 ATCATGATGATGATGATG 41.2
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Figure 1- The bands pattern of UBC824 primer (agarosel.5 percent) in the 20 studied
sugar beet genotypes. The first column (M) is related to ladder marker (M) and the
other columnsarerelated to genotypes.
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Table 3- Total and polymor phism number of bands produce with each primer.

slayls Aoy e slaas e alaas
ol JS slaas
s, iz S8 e S8 e oS
N.o Primer Polymor phism A A g Polymor phism Monomor phic
bands Total number of bands number of number of
per centage bands bands

1 UBCS814 100 7 7 0
2 UBCS823 100 7 7 0
3 UBCS824 100 4 4 0
4 UBCS826 100 5 5 0
5 UBC827 100 8 8 0
6 UBCS830 100 11 11 0
7 UBC834 80 10 8 2
8 UBCS835 90 11 10 1
9 UBC840 100 10 10 0
10 UBC842 100 7 7 0
11 UBC845 62 8 5 3
12 UBC847 30 11 4 7
13 UBC848 88 8 7 1
14 UBCS851 88 8 7 1
15 UBC853 100 4 4 0
16 UBCS855 100 9 9 0
17 UBCS856 100 7 7 0
18 UBC857 100 7 7 0
19 UBC864 100 7 7 0
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Table 4- Genetic diversity indices of ISSR markersin sugar beet genotypes.

s, Sl (PIC) JSKs ki oMb (g gime o5l el
No. Primer Polymor phism content information  Shannon index
1 UBCS814 0.33 2.65
2 UBCS823 0.23 2.54
3 UBCS824 0.19 0.79
4 UBC826 0.13 1.36
5 UBC827 0.31 3.22
6 UBC830 0.29 4.32
7 UBCS834 0.19 2.43
8 UBCS835 0.27 3.74
9 UBC840 0.24 3.82
10 UBC842 0.22 2.39
11 UBC845 0.26 1.15
12 UBC847 0.13 0.58
13 UBC848 0.19 2.16
14 UBCS851 0.30 2.35
15 UBCS853 0.38 1.50
16 UBCS855 0.32 3.98
17 UBCS856 0.14 2.00
18 UBCS857 0.33 2.68
19 UBC864 0.20 2.65
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Figure 2- Classification of sugar beet genotypes based on ISSR markers data using

UPGMA method.
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Table 5- Characteristics of the first three principal components based on ISSR
observations.

LML&.S_,A 58] ﬁatb s P U"‘.tiJ“’ Muﬁ'lﬂ)b
Components Eigenvalues Proportion variance  Cumulative variance
1 14.53 72.67 72.67
2 1.19 5.99 78.67
3 0.81 4.05 82.72
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Figure 3- Sugar beet genotypes grouping by the first three components based on

observations of | SSR markers.
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Abstract

Sugar beet is one of the most important plants playing a key role in human food
production in the world. Sugar beet has nutritional value as rice, corn, wheat, potato and
beans. The estimation of genetic diversity of plant material is the first step for identification,
conservation of genetic resources and designing of breeding programs. In order to study the
genetic diversity of 20 sugar beet genotypes, 20 ISSR primers were used. After DNA
extraction and PCR amplification, using ISSR primers the scores (0 and 1 for absent and
present band, respectively) of resulting bands subjected to statistical analyses. Genetic
diversity indices of ISSR markers in the studied sugar beet genotypes showed that UBC853
and UBC847 had the highest (0.38) and lowest (0.13) values of polymorphism information
content respectively. Also UBC830 locus had the highest rate (4.32) of Shannon diversity
index, which represents the genetic diversity among populations, whereas UBC847 had the
lowest (0.58) Shannon index. Cluster analysis based on molecular data using Jaccard's
similarity coefficient and UPGMA method, classified the sugar beet genotypes into four
major groups. Based on the results of principal components analysis, the first three principal
components explained 72.67, 5.99 and 4.05 percent of total (82.72%) total variation
indicating ISSR markers have good distribution in the whole genome. The classification of
the sugar beet genotypes based on the first principal components, had similarities and
differences with cluster analysis. Results of this study can be used in breeding programs of
sugar beet.
Keywords: Sugar beet, | SSR markers, genetic diversity, polymorphic information content.
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