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Table 1. Characteristic of population were used in this research

Seed quality Origin
OP Ll 03,5 ol Denmark Ll
OP lzél 03,5 oljl USA I, el
OP Ll 03,5 ol Holland 1l
OP Ll 03,5 ol Italy W)
Native o9 Dorche-Isfahan - léol 4 )
OP Lzl 03,5 ol Holland xils
Native o9 Isfahan kil

Name “gei (sale pl <
Sample Latin Nmae Code

Vikima Raphanus sativus A

Royal Raphanus sativus B

Pop vriend seed Raphanus sativus C

Profit Raphanus sativus D

il 4y Raphanus sativus E

French breakfast Raphanus sativus F

Oleguo| Raphanus sativus G

Table 2. Name, Moatif of IRAP Primer

o3l 330 IRAP (o 551 I ool =Y Joas

Sikleb Sy Jlasl sled .
Primer name Sequence (5" 3) Tm (°C) &
LTR1 CGCATCCATCTAGCACGAGG 50 62
LTR2 CGTCGTCTGCCAGAGTCAAACA 50 62
LTR3 GTCACGGTCTCAAAGATATCA 50 11
LTR15 GTAAATCTGATTTCCTTTGACA 50 65
LTR20 ATTGTTTTCAGTAGTAGCTCTATCA 51 65
LTR23 CCGACCTTCATTCTGGCATA 49 65
Nikita CGCATTTGTTCAAGCCTAAACC 56 61
Sukkula GATAGGGTCGCATCTTGGGCGTGAC 64.3 61
rtdk14-rl CATTGGGTCCATCAGTTTCC 58.4 65
3-LTR1F TGTTTCCCATGCGACGTTCCCCAACA 68.6 61
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1-AB=Amplified Bands

5- DI= Diversity Index 6- 1= Shannon’s Information index

2- PB= Polymorphic Bands 3- Ne=Effective number of alleles
7- h= Nei’s gene diversity

4- PP= Percent of Polymorphic
8-MI=Marker Index
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Figure 1. The band pattern reproduced in the IRAP marker using the LTR1 primer
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Table 3. Amplified bands (AB), Polymorphic bands (PB), percent of polymorph (PP), Diversity Index (DI), Marker
Index (M), effective band number (Ne), Nei diversity index (H) and shanoon diversity index (1) were produced by

IRAP primers

| H Ne MI o] PP PB AB Primer Name
0.535 0.35 1.54 1.215 0.405 60 3 5 3primLTR21
0.437 0.287 1.469 0.735 0.245 75 3 4 LTR1 & LTR2
0.479 0.314 1535 15 0.3 83.33 5 6 LTR1 & LTR3
0.308 0.176 1.227 0.59%4 0.198 100 3 3 LTR1 & LTR15
0.461 0.286 1.401 0.72 0.18 100 4 4 LTR1
0.336 0.198 1.285 3.528 0.252 93.33 14 15 LTR2 & LTR3
0.382 0.223 1.286 0.18 0.18 100 1 1 LTR2 & LTR15
0.359 0.217 1.313 2.73 0.21 86.67 13 15 LTR2
0.377 0.237 1.38 1212 0.303 80 4 5 LTR3 & LTR15
0.436 0.276 1.436 4.121 0.317 86.67 13 15 LTR3
0.322 0.195 1.312 1.024 0.256 80 4 5 LTR15
0.459 0.294 1.464 2.625 0.375 87.5 7 8 LTR20
0.305 0.179 1.259 3.984 0.249 94.12 3 17 LTR23
0.491 0.315 1.479 2.298 0.383 85.71 3 7 Nikkita
0.276 0.15 1.184 2.88 0.24 80 5 15 rtdk
0.641 0.45 1.827 1.239 0.413 60 3 5 Sukkula

530U 51 ol sty (H) 5 g (1) i 955 (sl (NE) Sgo b slaws (PP) JSis dix duoy> (PB) JSbtir (glansily slaw ¥ Joaor

douy sbcuses ;> IRAP

Table 4. Polymorphic bands (PB), percent of polymorph (PP), (effective band number) Ne, | Sshanoon
diversity index), H (Nei diversity index) and MI were produced by IRAP marker in all population of

Radish

I H He Ne PP PB Population Name
0.153 0.1045 0.104 1.178 25.23 28 Vikima
0.212 0.1385 0.138 1.221 40.54 45 Royal
0.144 0.0939 0.094 1.148 27.93 31 Pop vriend seed
0.264 0.1777 0.178 1.305 46.85 52 Profit
0.193 0.129 0.129 1.217 35.14 39 Idfahan-dorche
0.142 0.1262 0.097 1.170 24.32 27 French breakfast
0.106 0.0788 0.070 1.113 19.82 22 Isfahan

aold e (1S 4 French breakfast g Profit aou
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Table 5. Analysis of the variance of radish populations using the IRAP marker

S glie il ey Slayyo ggeoe Slaypo (3o ol
[EXCNEC ) 6 218.500 36.417 41
bgres 59y 13 158.000 12.154 59
Js 19 376.500 100

(P<0.01) o > S prdans j0 ylo gime coglas
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Figure 2. Cluster analysis of all population were conducted by IRAP marker, Nei and Li similarity Matrix and
UPGMA methods
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Figure 3. Cluster analysis of all population were conducted by IRAP marker, Jaccard Similarity Matrix and UPGMA
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Figure 4. Cluster analysis of all population were conducﬁeg by IRAP marker, Jaccard Similarity Matrix and
NJ Methods
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Abstract

Radish belonging to the Brassicaceae family, contains some componds such as cineal,
malvin Chloride, Sapogenin, Sulforaphane and Raphanin and has many therapeutic properties.
In this study, IRAP retrotransposon marker was used for evaluation of genetic diversity in seven
commercial and native populations of Radish herb. The least number of bands (1) were
produced by LTR2 & LTR15 (primer combinations) and the highest number, (16) were
produced by LTR23 primer. The mean number of bandsin al siteswas 6. 39. the most diversity
index (0.41) was found for Sukkula primer and the least diversity index (0.18) was related to
LTR2-LTR15 primer and aso the mean diversity index was 0.28. The highest marker index
(4.1) wasrelated to the LTR3 primer and the least marker index (0.18) was related to the LTR15
and LTR2 Erime( combination. The most number of effective bands, the Shanoon diversity
index and the Nei diversity index were 1.82, 0.64 and 0.45, respectively and all belonged to
Sukkula primer. The least number of effective bands, the Shanoon diversity index and the Nei
diversity index were 1.18, 0.27 and 0.15, respectively belonged to the rtdk primer. Among
radish populations, the most percentage of polymorphic location, effective band, the Shanoon
diversitY index and the Nei diversity index were 46.85, 1.305, 0.17 and 0.26, respectively.
Molecular variance analysis among and between populations showed that 59% of the total
genetic diversity was among populations. The results of this study showed that the population of
Profit could be used as a parent or maternal parent or gene selection provider in Iran's radish
breeding, since it showed the most polymorphism, the Shanoon diversity index and the Nei
diversity index and number of effective bands.
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