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Table 1- Sampling location, number of cultivar per location and number of nurseries per location which apricot local
cultivars were sampled

O] o (690 o8y Slaes 13 piged 390 Uudleg s
Province Number of cultivar Number of nurseries
West Azarbaijan 8 2
East Azarbaijan 8 5
Esfahan 8 2
Semnan 9 2
Alborz 4 2
Tehran 1 1
Js sl 38 14
Total
P15 085 52 )1 paiged oo 9 035 OU o 85l =Y Joo>
Table 2- Label number, cultivar names and sampling location of each apricot cultivar
Jud 2,loud ) S,l3 praiged Jomo Jud o5l ) S0 diged Jomo
Label number Cultivar Sampling location  Label number Cultivar Sampling location
1to5 Mahali Goshti zodras East Azarbaijan 98-102 Pishrase bazri Alborz
610 10 Asgar abadi East Azarbaijan 103-106+108 Portaghali West Azarbaijan
11t0 15 Mabhali ghermez Ananasi East Azarbaijan 107 Shahroudi West Azarbaijan
16 t0 20 Shahroudi West Azarbaijan 109 Tokhm Gerdi Esfahan
21t0 25 Nasiri West Azarbaijan 110-114 Dir Ras Alborz
26 to 30 Saltanati Esfahan 115-119 Shahroudi Tehran
31t035 Nasiri East Azarbaijan 120to 124 Asgar Abadi West Azarbaijan
36 to 39 Shamlou East Azarbaijan 12510 129 Soltani West Azarbaijan
40 to 44 Eivand East Azarbaijan 130 to 134 Jahangiri Semnan
45t0 49 Tabarze East Azarbaijan 135to 139 Ghavami Semnan
50 to 54 Mahali Ghermez Anari East Azarbaijan 142 to 144 Tabarze West Azarbaijan
55 to 59 Nakhjavan Alborz 145 to 149 Shamlou West Azarbaijan
60 to 62 Saltanati Esfahan 150 to 154 Manouchehri Semnan
64,65,67 Asefi Esfahan 155 to 159 Daneshkade Semnan
68 to 72 Nouri Esfahan 160 to 164 Rajab Ali Semnan
73t0 77 Rajab Ali Esfahan 165 to 169 Zoudras West Azarbaijan
78+80 to 82 Shams Esfahan 170to 174 Zaferani Semnan
831087 Shams Alborz 17510 179 Jafari Semnan
88 to 92 Jahangiri Esfahan 180 to 184 Khibei Semnan
9310 97 Tokhm Gerdi Esfahan 185 to 189 Ghiasi Semnan
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Table 3- Characteristics of primer pairs used for evaluation of molecular characteristics in some Iranian commercial apricot

cultivars
5 lowd Frgir S5l I S5 Jlasil gled
Number  Primer name Primer sequence Annealing Temperature (°C)

1 UDP98-024-F  CCTTGATGCATAATCAAACAGC 58
UDP98-024-R GGACACACTGGCATGTGAAG

2 UDP98-416-F TTTTCTCAGCAGCCAAACAA 58
UDP98-416-R ATGTTTCGTGCTTCTGCTCC

3 UDP98-021-F AAGCAGCAATTGGCAGAATC 59
UDP98-021-R  GAATATGAGACGGTCCAGAAGC

4 UDP98-412-F AGGGAAAGTTTCTGCTGCAC 58
UDP98-412-R GCTGAAGACGACGATGATGA

5 UDP96-003-F TTGCTCAAAAGTGTCGTTGC 58
UDP96-003-R ACACGTAGTGCAACACTGGC

6 UDP96-008-F TTGTACACACCCTCAGCCTG 60
UDP96-008-R TGCTGAGGTTCAGGTGAGTG

7 UDP98-405-F ACGTGATGAACTGACACCCA 59
UDP98-405-R GAGTCTTTGCTCTGCCATCC

8 ASSR72-F AAGTGGGATTGGTAGGGAGGAAG 62

ASSR72-R CTACGGAGCCAGTTGAGAAAAG

9 UDP98-409-F GCTGATGGGTTTTATGGTTTTC 59
UDP98-409-R  CGGACTCTTATCCTCTATCAACA

10 UDP97-401-F TAAGAGGATCATTTTTGCCTTG 58
UDP97-401-R CCCTGGAGGACTGAGGGT

1 UDP96-019-F  TTGGTCATGAGCTAAGAAAACA 58
UDP96-019-R TAGTGGCACAGAGCAACACC

12 UDP98-411-F AAGCCATCCACTCAGCACTC 56
UDP98-411-R CCAAAAACCAAAACCAAAGG

13 Ps12a2-F GCCACCAATGGTTCTTCC 56

Psl12a2-R AGCACCAGATGCACCTGA
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Figure 1- Electrophoresis gel of PCR products derived from UDP98-409 primer pairs on 1 to 97 DNA samples extracted from
some commercial apricot cultivars. The nursery stocks were collected fronl4 nurseries in six provinces
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Figure 2- Electrophoresis gel of PCR products derived from UDP98-409 primer pairs on 98 to 184 DNA samples extracted
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from some commercial apricot cultivars. The nursery stocks were collected fron14 nurseries in six provinces
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Figure 3- Electrophoresis gel of PCR products derived from UDP96-003 primer pairs on 98 to 184 DNA samples extracted
from some commercial apricot cultivars. The nursery stocks were collected fron14 nurseries in six provinces
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Figure 4- Electrophoresis gel of PCR products derived from UDP98-416 primer pairs on 98 to 184 DNA samples extracted
from some commercial apricot cultivars. The nursery stocks were collected fron14 nurseries in six provinces
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Table 4- Genetic diversity indexes resulted from analysis of 8 SSR loci in some Iranian commercial apricot cultivars

ol U ol s lie T alass Moo M sluss & 5 EF el oW FleMb! Hadls
Locus Number of observed Number of effective Nei’s gene Shannon’s information
name alleles alleles diversity index
UDP96-003 1.92 1.36 0.22 0.36
UDP98-021 2 1.59 0.35 0.53
UDP98-024 2 144 0.26 0.41

Ps12a2 1.92 1.50 0.30 0.45
UDP98-409 2 1.69 0.39 0.57
UDP98-411 2 1.59 0.35 0.52
UDP98-412 2 1.60 0.36 0.54
UDP98-416 1.94 1.53 0.31 0.46
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Figure 5- Cluster analysis of 29 Iranian apricot local cultivars based on the data obtained by application of 8 SSR loci

including (UDP96-003, UDP98-021, UDP98-024, Ps12a2, UDP98-409, UDP98-411, UDP98-412, and UDP98-416). Local
varieties names and sampling locations (in the parenthesis) are represented in the figure.
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Figure 7- Depicted dendrogram (genetic distance from 0 up to 24) based on SSR data of apricot cultivars collected from

nurseries and registered apricot cultivars in national list (including Urdobad, Shekarpareh, Dorosht Malayer, Ghorban
Maragheh, Nasisri, Shahroudi, Shams, Lasgerdi, Bagheri and Naderi)
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Introduction: Apricot (Prunus armeniaca L.) as an important fruit crop belongs to the Amygdaloideae in the
Rosacea family and is grown in regions with Mediterranean climates in the world. Apricot species were
classified into six eco-geographical groups including: Central Asian, East Chinese, North Chinese, Dzhungar-
Zailij, Irano-Caucasian and European. Iranian genotypes which belong to the Irano-Caucasian group are mostly
self-incompatible with low chill requirement. The high level of genetic diversity in Iranian apricots is due to
sexual reproduction by seeds during the years. In Iran, many of apricot local varieties have been relocated
between provinces and subsequently, in some cases their names, have been changed over the years. Hence, to
determine the genetically different cultivars and detection of synonyms, screening of apricot germplasm seems
necessary in Iran.

Materials and Methods: Thirty eight commercial genotypes of apricot with five biological replications were
collected from 14 nurseries in West Azarbaijan, East Azarbaijan, Esfahan, Semnan, Alborz, and Tehran
Provinces in Iran. Additionally Orang Red apricot (Porteghali) included in the study as an outgroup sample. Also
DNA sample of previously registered apricots in national list were used in this study. Young and healthy leaves
of each cultivar were sampled and stored at -70 °C. Samples were powdered using mortar and pestle in presence
of liquid nitrogen. CTAB extraction buffer was used for nucleic acid extraction. Quantity and quality of
extracted DNA were measured by spectrophotometry and agarose gel electrophoresis.

Thermal cycles were done in Eppendorf thermocycler and the cycling program were set on one cycle of 94°C
for 4 minute, 30 cycles of 94°C for 30 seconds, annealing temperature of each primer for 30 seconds and 72°C
for 30 seconds followed by one cycle of 72°C for 5 minutes. PCR products were resolved on 10%
polyacrylamide gels in 1x TBE buffer. GelRed (Biotium) was applied for gel staining and amplified bands were
revealed by UV (300 nm). Eight SSR markers which showed more diversity were selected and scored.
Polymorphic alleles were scored as one for presence and zero for absence. For detection of off types, samples
were classified by Paired Group method and Euclidean algorithm in PAST software. Then the data of off-types
were removed from the dataset and samples were reclassified by the method. Principal Coordinate Analysis
(PCoA) was carried out using PAST software. Genetic diversity indices were evaluated in Popgene 32 software.

Results and Discussion: Eight SSR loci produced 124 alleles with the average 15.5 allele per locus. Nei’s
gene diversity and Shannon’s information index were 0.32 and 0.48, respectively which showed high level of
diversity in this collection. Distance matrix based on Nei’s gene diversity showed that the most genetic distance
(0.74) was between Askar Abadi and Zodras, Mahali Goushti Zodras and Nasiri cultivars. Clustering of samples
indicated that some samples including 19 (Shahroudi), 59 (Nakhjavan), 107 (Shahroudi), 127 (Soltani), 137
(Ghavami), 144 (Tabraze) and 156 (Daneshkade) were off-types.

For identification of synonyms the off-type samples were disregarded. Cluster analysis illustrated that some
local cultivars with different names had same genetic backgrounds. Thus, the names of these samples should be
unified in the germplasm. Depicted graph based on first and second coordinates in PCoA demonstrated that the
38 collected groups of apricots are genetically 26 distinct cultivars and there are some duplicates in the
germplasm. Results showed that three loci including UDP98-021, UDP98-409 and UDP98-411 were able to
distinguish all 26 genotypes. To check the genetic identity of saplings with the same name, some cultivars
including Jahangiri, Askar Abadi, Shamlou, Saltanati, Shahroudi, Shams, Tabarze and Rajab Ali were collected
from two different nurseries. Surprisingly, the results showed that Nasiri, Tabraze and Shahroudi which were
sampled twice from distinct nurseries and provinces, despite of identical names, had different genetic
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backgrounds.

Conclusion: Detected off-types among five biological replications of local varieties propagated asexually by
nurseries showed that there was not sufficient attention in the selection of propagating material in the nurseries.
In this context, establishment of foundation blocks by public sector and mother orchards by private sector of
economy from Iranian apricot local varieties can be an effective solution so that nursery operators can provide
certified propagating material for production of certified nursery stocks. Moreover, seed and plant certification
and registration institute should made inspection and testing procedures in mother orchards and nurseries to
ensure that propagated trees are healthy, genetically uniform and original.
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