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Table 2. Characteristics and PIC value of SCoT primers

oMb slyime e Jholass Jlast glos el ST o
o PoI;r:;r;Zism Polii:c;;hic e Primiz)r seﬁuince Primer
(0}

PIC Value percentage bands ATCCO) name
0.440 100 20 51 CAACAATGGCTACCAGCA  SCoT9
0.401 100 22 55 ACGACATGGCGACCAACG  SCoT 12
0.402 100 21 55 ACCATGGCTACCACCGTC  SCoT 26
0.384 100 16 51 CAATGGCTACCACTGACA  SCoT 41
0.392 100 24 55 ACCATGGCTACCACGGAG  SCoT 62
0.409 100 22 60 CATGGCTACCACCGGCCC  SCoT 35
0.306 100 (Mean) .Sk

* Annealing Temperature
o S Camaz 2y (S €95 eyl - Json
Table 3. Genetic diversity parameters of five studied populations
3)90 (SHWPRISR )90 (S 9 Se ol oasls 50 T slass T slaws b sl Coro>
oddzsnar lazl Sl ) Population
| Ne Na N
uHe He label
0.273 0.256 0.389 1.426 1.560 8 A
0.291 0.270 0.407 1.451 1.576 7 B
0.329 0.309 0.470 1.505 1.848 8 C
0.293 0.272 0.419 1.442 1.744 7 D
0.290 0.272 0.417 1.440 1.728 8 E
oSk
0.295 0.276 0.420 1.453 1.691 7.6
(Mean)

Sample size (N); the number of alleles (Na); the effective number of alleles (Ne); Shannon’s information index (I); expected

heterozygosity (He); unbiased expected heterozygosity (uHe)
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Table 4. Pairwise Population Matrix of Nei Genetic Identity

A B c D E e
Population
1 A
0.947 1 B
0.948 0.942 1 C
0.918 0.909 0.944 1 D
0.928 0.918 0.947 0.946 1 E
Ige l)ly & 525 -0 Jgu
Table 5. AMOVA analysis
Jbi! zlas KV ibly lade Sl yo (pSles Slas po fgoima soliTas o Ol i golice
p % Est. Var MS SS Df Source of variation
Blaras ¢
<0.001 8% 2.112 40.280 161.119 4 o
Among Population
oz (5,9
92% 24.248 24.248 800.196 33 _ .
<0.001 Within Population

df: degree of freedom; SS: sum of squares; MS: mean squares; Est. var: estimate of variance; %: percentage of total
variation; P-value is based on 1000 permutations.
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Figure 2. Clustering resulting from the UPGMA algorithm with Nei index
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Abstract

Introduction: The Juniper tree is one of the most important tree species in the forests of southern Ardabil and
plays a significant role in the province's reforestation programs. Providing standard seeds and seedlings is one of
the primary concerns of natural resource managers. Seed orchards, along with seed production areas, are among
the most important sustainable sources for supplying seeds and seedlings of forest trees and shrubs. The aim of
this study is to assess the genetic diversity and structure of juniper seed production areas in Ardabil province.
Material and Methods: In this study, the intra- and inter-population genetic diversity of five different juniper
populations, including 38 individual genotypes, was evaluated using the SCoT molecular marker. Initially, leaf
samples were collected from the various genotypes, and after DNA extraction, PCR reactions were performed
using six SCoT molecular primers. The polymorphic information content (PIC) of the markers was calculated
using Excel, and genetic diversity parameters such as the number of alleles, effective number of alleles,
Shannon's index, expected heterozygosity, and unbiased expected heterozygosity were estimated using
GenALEx 6.5 software. Nei’s genetic distances between populations were calculated using NTSYS-2.10
software, and cluster analysis was conducted using the UPGMA method. Molecular variance analysis and
principal coordinate analysis were also performed using GenALEXx 6.5 software.

Results: Based on agarose gel electrophoresis, a total of 125 alleles were detected using these markers, all of
which were polymorphic. The number of alleles ranged from 16 to 24. Among the primers, SCoT62 showed the
highest number of polymorphic alleles (24), while SCoT41 had the lowest (16). The average PIC for the primers
was 0.404. In this study, SCoT9 had the highest PIC value (0.440), indicating its important role in distinguishing
different juniper genotypes, while the lowest PIC (0.384) was observed for SCoT41. The mean value for genetic
diversity parameters, including number of alleles, effective number of alleles, Shannon's index, expected
heterozygosity and unbiased expected heterozygosity were 1.69, 1.45, 0.420, 0.276, and 0.295, respectively.
Conclusion: Molecular variance analysis showed that 92% of the total variance is distributed within populations,
and 8% is distributed between populations. Using the UPGMA algorithm, a phylogenetic tree was constructed
for the juniper genotypes, placing them into five distinct clades. One of the most important points in the
formation of a seed orchard is the use of trees that have less genetic affinity so that the progeny obtained from
them has a high genetic diversity and prevents the genetic erosion of the forest in the future. As a result, it is
suggested to use trees Al, A3, B4, B6, C2, B2, D3, C7, D1, D2, E2, D7, E4 and A5 to form a juniper seed
orchard in Ardabil.
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