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Table 1- The studied genotype and collection places
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Table 2- Specifications of ISSR primers in study of persian walnut Genotypes
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UBC 825 ACA CACACACACACACT 48.5
UBC 827 ACA CAC ACACACACACG 52.4
UBC 830 TGT GTG TGT GTG TGT GG 51
UBC 834 AGA GAG AGA GAG AGA GYT 50
UBC 842 GAG AGA GAG AGA GAG AYG 53.9
UBC 844 CTCTCTCTCTCTCTCTRC 52.4
UBC 873 -AGA CAG ACAGACA 48.2
UBC 890 VHV GTG TGT GTG TGT GT 47.6
UBC 891 HVHTGT GTG TGT GTG TG 47.6
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Table 3- Range of molecular size, number of fragments, percentage and content of polymorphism of ISSR
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Introduction: Persian walnut (Juglans regia L.), belonging to the Juglandaceae family, has its natural origin
in the mountainous regions of central Asia and especially northern forests of Iran. Most walnut genotypes are
seedling and sexually reproduced. Conducting studies on the genetic structure of these genotypes to identify,
select and maintain their genetic resources is important. Identifying and collecting local varieties of fruit trees is
considered as the first step on the path of breeding programs and lack of information regarding plants genetic
characteristics causes the breeding work to be done slowly. Various methods have been used for studying genetic
diversity and determining the genetic relationship between European and Asian varieties of walnut and
identifying commercial walnut varieties, among which we can mention: Morphologic indices, Alozyme, Isozym,
RFLP, RAPD, AFLP and ISSR markers. ISSR molecular marker was used in order to investigate genetic
diversity of some genotypes of Persian walnut (Juglans regia L.) in Mashhad orchards. .

Materials and Methods: To begin with, about 56 walnut trees from 4 orchards in Mashhad (Esteghlal (1),
Golestan (2), Alandasht (3) and Emam Reza (4)) were selected and tagged from 2014 to 2016. In the spring of
2014 with the beginning of trees growth and opening of leaves, a number of leaves from each genotype were
collected. After DNA extraction, the quality of samples by agarose gel (1 percentage) and electrophoresis
method and quantity of them via spectrophotometer device at 260 and 280 nm wavelengths were determined.
First, 24 primers of ISSR marker were prepared and after initial evaluation on 5 random genotypes, 9 primers
with high polymorphism and repeatability were selected for further investigation. For PCR reaction, Amplicon
kit (code 180 301, made in Denmark) was used. Gel electrophoresis images of primers that produced
polymorphic bands with suitable resolution were analyzed manually. After scoring the bands, in which 0 used
for showing the absence of a band and 1 showing the presence of a band in each sample, 1 and 0 numbers were
changed to matrix by using NTedit software. Genetic similarities of samples were calculated by using NTSY Spc
software, SIMQUAL method and DICE similarity coefficient. Dendrogram by cluster analysis was drawn by
using UPGMA method. Principle coordinate analysis (PCO) was performed using the NTSYS software and
grouping samples were evaluated in a two-dimensional plot.

Results and Discussion: Results showed that from 9 primers in total, 118 bands amplified were in 300 to
3000 base pairs, while 29 bands were polymorphic. The number of amplified fragment for each primer was
different so that UBC 844 (14 bands) had the highest and UBC 890 (8 bands) had the lowest amplified bands.
The average amplified fragments for each primer was 9.83. The percentage of polymorphic in various primers
was different. Maximum polymorphism (80%) of the primers was observed in UBC830. In general, according to
the percentage of polymorphic bands, low adjustment to any changes in the environment was indicated. This can
be used as an indicator to determine the value of diversity and genetic erosion. In genotypes cluster analysis,
clustering was performed based on Dice similarity coefficient and UPGMA method, and 10 clusters were
formed. ISSR molecular marker somewhat revealed genetic diversity among walnuts genotypes, whereas the
genetic diversity was lower than expected. In general, by reviewing the findings in other parts of the world about

walnut genetic diversity and comparing them with the results of this study, despite existing high genetic diversity
among walnuts in many areas, some reports of low genetic diversity among walnuts populations have been
published and unfortunately in recent years these reports has made more attention. Based on the results of
several studies reporting low genetic diversity among walnuts, the following factors can be effective in this
problem: natural disasters, human impacts such as deforestation and selection and propagation of superior
genotypes, and sometimes walnuts self - pollination. In this respect, there is concern that if this trend of
decreasing genetic diversity in the walnut population continues, this invaluable crop will be in danger of
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extinction. So we should think about a remedy. Finally, this investigation can be used as a start for conducting
more researches in the region to maintain and manage this valuable crop germplasm and maximize genetic
diversity for performing breeding programs in the future.
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