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1. DNA molecular marker
2. Inter simple sequenc repeat (ISSR)
3. Polymerase chain reaction (PCR)
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Table 1. Characteristics of dill landraces

Geographical location
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& TEK 10 47°10' 40°36'
Tekab

2 A3 AZA 10 45°96'  76°37
Azarshahr

B0 ARD 10 4g17 38915
Ardabil

4 ZJ;; ZYA 10 51°0°  32°50'
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QL’.‘)‘){ o ’ o r
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Table 2. Characteristics of ISSR primers used for ISSR-PCR analysis

oyl O'—=Y") b S5kl I Jlasl sles
Order Nucleotide sequence (5°-3°) Annealing temperature (°C)
1 GAG AGA GAG AGA GAG AC 30.3
2 GT AGA GAG GAG AGA GAG 40.4
3 ACA CAC ACACACACACT 36.9
4 AGA GAG AGA GAG AGA GC 34.9
5 AGA GAG AGA GAG AGA GT 33.6
ISSR-PCR xSl 5l > 4l o~V J s
Table 3. ISSR- PCR program temperature
No. of o ;
Cycle Step repeats Temperature (°C) Time
1 oyl ©ilw <i ol Initial denaturation 1 94 5 min
&l il Denaturation 94 1 min
2 Skl dlasl Annealing 35 30-41 75 sec
k.. Extension 72 2 min
3 = - Final extension 1 72 10 min
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Figure 1. ISSR-PCR band patterns of 3 dill landraces related to (CA)sG primer on 10% polyacrylamide gel; 1-10:
Tekab population, 11-20: Ardabil population and 21-30: Borazjan population; Lane (L): DNA ladder

ISSR-PCR o] Sleslaial L Ol sl s (gon 55 sdin  JSCadier Sledbl -8 Jgis
Table 4. Polymorphism information among of 17 Iranian dill landraces, using ISSR-PCR analysis

osled Sl g (1) Saxe IS L sl Ll S sl K2 dor Sledbl (g gme
No.  Primer Sequence Polymorphism (%) No. of polymorphic bands No. of Scored bands PIC
1 GAsC 50 5 10 0.41
2 GCaT 58 7 12 0.45
3 CAG 60 6 10 0.46
4 AGsC 55.5 5 9 0.45
5 AGsT 50 6 12 0.4
5ke (Mean) 54.7 5.8 10.4 0.43
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Table 5. Genetic parameters of 17 Iranian dill landraces, using ISSR markers

e Region 55 GO toys 3 e Sois s Sl asls gl WTslw etalie P sl
(PPL%) S (He(sd)) Uz (I(sd)) vsls  (Ne(sd)) jze  (Na(sd)) el

55 Tekab 79.31 0.327(0.035") 0.476(0.049) 1.584(0.068)  1.793 (0.077)
J=>sl Ardabil 93.10 0.392(0.025) 0.567(0.034) 1.705(0.053)  1.931(0.048)
Ob-3l»  Borazjan 86.21 0.324(0.034) 0.477(0.046) 1.579(0.071)  1.862(0.065)
Jbs o zyar 75.86 0.305(0.036) 0.446(0.05) 1.537(0.069)  1.690(0.112)
sl Sari 89.66 0.302(0.032) 0.456(0.042) 1.515(0.065)  1.793(0.115)
5les Shiraz 79.31 0.320(0.037) 0.464(0.051) 1.580(0.073)  1.690(0.123)
Okws S Kordestan 68.97 0.290(0.040) 0.419(0.056) 1.531(0.078)  1.586(0.127)
olis Khash 89.66 0.356(0.032) 0.519(0.042) 1.643(0.066)  1.862(0.082)
55,45 Shahrood 75.86 0.287(0.038) 0.421(0.052) 1.511(0.074)  1.690(0.112)
>S5 4%  Shahrekord 82.76 0.302(0.035) 0.447(0.047) 1.528(0.070)  1.793(0.091)
ol S Kerman 68.97 0.255(0.037) 0.378(0.053) 1.442(0.071)  1.621(0.115)
55 Yazd 75.86 0.297(0.036) 0.436(0.050) 1.522(0.071)  1.759(0.081)
L5l Nahavand 72.41 0.287(0.037) 0.420(0.053) 1.503(0.070)  1.690(0.101)
sLle = Khoramabal 75.86 0.303(0.036) 0.443(0.051) 1.539(0.072)  1.724(0.098)
Slsal - Ahvaz 72.41 0.312(0.039) 0.448(0.055) 1.574(0.076)  1.690(0.101)
5531 Azarshahr 62.07 0.248(0.041) 0.360(0.057) 1.444(0.077)  1.586(0.105)
085 Gorgan 65.52 0.269(0.039) 0.392(0.056) 1.478(0.074)  1.621(0.104)
5Nks Mean 77.28 0.305(0.009) 0.445(0.012) 1.542(0.017)  1.728(0.024)
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* The number in parentheses is the numerical value of the standard deviation
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Table 6. Analysis of molecular variance (AMOVA) related to dill landraces, using ISSR markers
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laes 55 pe  Between landraces 16 16.33%* 12 0.91
Wes 5 09,3 Within landraces 153 6.95 88 6.95
JS g Total Sum 169 - 100 7.86
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Figure 2. Constructed dendrogram based on UPGMA method, showing relationships between 17 Iranian dill
landraces, using ISSR marker
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Abstract

Knowledge about the amount of genetic diversity and understanding relationship between species and
landraces is an important step in plant germplasm conservation. In this study, within and between
genetic diversity of 17 dill landraces (Anethum graveolens L.) from different areas of Iran was
evaluated using five ISSR markers. In total, 29 polymorphic bands were generated. The average of
polymorphism was 54.7%. The highest and the lowest values of Polymorphic Information Contents
were 0.46 for ((CA)sG primer) and 0.40 for ((AG)sT primer), respectively, and with an average of
0.43. Based on the highest and the lowest indices of Polymorphic Loci (0.392 and 0.248), expected
heterozygosity (93.10 and 62.07) and shannon's Information Index (0.567 and 0.360) between all
populations, the highest and lowest genetic diversity was detected among Ardebil and Azarshahr
genotypes, respectively. The genetic dissimilarity matrix showed that Sari and Kerman populations
had the highest genetic distance and Ardabil and Borazjan populations had the lowest ones.
Partitioning variations within and between populations, using an analysis of molecular variance
(AMOVA), showed that 12% of the total genetic variation existed between growing regions. Cluster
analysis based on UPGMA method showed a poor relationship between genetic distance and the
geographical grouping of dills.

Keywords: Cluster analysis, Analysis of molecular variance, Polymorphism, Polymorphic
information contents, Dill

* Corresponding Author, E-mail: shojaeiyan@modares.ac.ir

Yy


mailto:Amin%20mirshekari@yahoo.com
http://dx.doi.org/10.29252/pgr.2.1.11
https://dorl.net/dor/20.1001.1.23831367.1394.2.1.2.4
https://journals.lu.ac.ir/pgr/article-1-39-fa.html
http://www.tcpdf.org

