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Table 1. Characteristics of studied date palm genotypes
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Number Name bl Soslemr Bl g () > el
Identification code  Location Longitude Latitude Height above sea level (m)
Jm10 65° 20' 27° 22" 1155
(Shand Shekand) (Saravan)
S e
7 Jm13 62° 30" 27° 20 857
(Sabzoo) (Jalgh)
byis S
3 Jm15 62° 30" 27° 20 851
(Kaloot) (Jalgh)
ibesy S
4 Jm16 62° 30" 27° 20 851
(Peymazo) (Jalgh)
=S O s
5 e Jm18 : 49° 30° 37° 20 1035
(Sad-Ganj) (Sinokan)
s S5l
6 Jm19 49° 30 37° 20 1319
(Makili) (Nahok)
alls Olsl e
7 . Jm20 65° 20" 27° 22 1155
(Holeileh) (Saravan)
S Ol
8 7 Jml 7 65° 20' 27° 22" 1155
(Sabzoo) (Saravan)
b Ol
9 5 In3 7 65° 20° 27° 22 1162
(Kaloot) (Saravan)
) Ol sl
10 )M Jnl0 7 65° 20' 27° 22" 1155
(Saudi) (Saravan)
Ol Ols) e
11 Jn8 65° 20" 27° 22 1155
(Zardan) (Saravan)
2be Ol gl o
12 Jn9 65° 20' 27° 22" 1155
(Peymazo) (Saravan)
Y Q‘}l
13 jj)js Jnll - 65° 20' 27° 22 1155
(Gozalo) (Saravan)
ala Olsl e
14 . Jnl2 65° 20' 27° 22" 1155
(Holeileh) (Saravan)
3] ols!
15 & . Jn13 - 65° 20" 27° 22 1155
(Rabbi) (Saravan)
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Table 2. Primer sequences used in this study for amplification of rbcL gene

Skl Sy Gleas) ol
Primer Sequence Size (bp)
rbcL-F 5-ATGTCACCACAAACAGAGACTAAAGC-3 26
rbcL-R 5-GAAACGGTCTCTCCAACGCAT-3 21
)‘f‘;k._v éleﬁm) JZ,\S\) MLJ; BE) ol el 6[.&]2&‘)[:: -y JJJ}
Table 3. The cycle parameters used in polymerase chain reaction program
Sl s al e Wt o (1,8 5l Les (a36) Ol
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a5l sl puls
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(Initial denaturation)
Sl il s
. 94 45
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Skl sl
_ _ 35 56.8 45
(Annealing of primer)
) ) 72 50
(Primer extension)
) ) 1 72 900
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SIS
_ 4 —_
(Maintenance)
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Figure 1. PCR products from rbcL primers for 15 date palm genotypes
«Jn10 «<Jn3 «JJm1 <Jm20 <Jm19<Jm18 «Jm16 <Jm15 <JM13 JMI0 Ll S L slaw soi 4 Loy o i it V=10 0o 3l Lokl

Ll »Jdn13 «Jn12 «Jnll Jn9Y «Jn8

Lanes 1-15 correspond to samples with identification codes of Jm10, Jm13, Jm15, Jm16, Jm18, Jm19, JIm20, Jm1, Jn3, In10,
Jn8, Jn9, n11, In12, In13, respectively.
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AQEATC TG CA TGO A GCT@GT GTT A A GATACAAATTGACTTATTATACTCC T GACTACG AAACCAAAGATACTG ATATCTTGGCAGCATTCCG AGTAACTCCTCAACCCGG AGT
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GAGCTCTACGTCTGGAGGAT CTGCGAAT TCCCACTTCTT AT TCCAAAACTTT CCAAGGCCCGCCTCAT GGCAT CCAAGTTGAAAGAGAT AAGTTGAACAAGTATGGTCGGC CTCTATT GGG ATG

A VA g v e e W e e e A ]
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TACTATT AAACCAAAATTGGGATT ATCCGCAAAGAACTACGAT AGAGCGGTTT ATGAAT GTCT ACGCGGT GCT GGGGGAATTTTT CA AMAGGATTT GAT GGTAAAAAAT A
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Figure 2. The sequenced region of rbcL gene in Sabzoo date palm, as a sample

A:  3- TKATTATAYWCCTGASWRCGAAACMAAAGRTWCWGMTWYYTTGKSMKYAT
TYCGAGTRRYYCYYCAACCCGRMGTKCCKYCYGACGGAAGSRGGGGSAKC
RGWAKSYGCCRAATMTYCTRCTCGRTASRTGGRSAACTSTGTGGWYTKR-5

B: 3-RAGTATSKTYGGYCTCTAKTRGGMYGKASTATWAAAMSMAARTTGGGATTATM

YGYWAASAMCYRCKKTAGW-5

rbel o5 ol LSS JIg 1o By A sicbli= 15 -F S
Figure 3. Conserved regions A and B in amplified sequence of rbcL gene
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Table 4. Access numbers of rbcL sequenced region of date palm genotypes in the NCBI database

g—w_"yj ool w)l.é VU &L"t“: &S (s S o lecs
Genotype Number Farsi Name Identification code Accession
! (Shand Shekand) Jm10 LC388020
S
2 (Sabz00) Jm13 LC388021
by
3 (Kaloot) Jm15 LC388022
jlos
4 o Jm16 LC388023
(Peymazo)
=Sie
° (Sad-Ganj) Jm18 LC388024
s
6 (Makili) Jm19 LC388025
alida
! (Holeileh) Jm20 LC388026
I
8 (Sabz00) Jm1 LC388027
bys
9 (Kaloot) Jn3 LC388028
(5}}:.«

10 (Saudi) Jn10 LC388029
H " Jn8 L.C388030
(Zardan) n

sl
12 ' Jn9 L.C388031
(Peymazo)
A5
B (Gozalo) Jnll LC388032
aida
H (Holeileh) Jn12 LC388033
=S
15 (Rabbi) Jnl3 LC388034
R: G-A B: T-C-G
Y: T-C D: A-T-G
K: T-G H: A-C-T
M: A-C V: A-C-G
S:C-G N: A-C-T-G
W: T-A

[ DOI: 10.52547/pgr.8.1.3]
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Figure 4. Symbols used in sequencing to explain nucleotide substitutions
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Table 5. Nucleotide transition (bold) and transversion replacements in rbcL sequenced region.

From\ to A T/U C G
A - 10.72 8.47 1.39
T/U 10.29 - 9.82 7.78
C 10.29 12.43 - 7.78

G 1.84 10.72 8.47 -

rbel 05 eas oL JIs axb o laug ilS 6 IS @ calss glads s8lS 5 o =1 J s
Table 6. The ratio of different nucleotides to total nucleotides in rbcL sequenced region

i T(U) C A G E ot
Genotype Tota
Jm10_Shand_Shekand 28.9 22.4 28 20.7 550
Jm13_Sabzoo 29.3 22.5 27.6 20.6 543
Jm15_Kaloot 29 22.2 28.1 20.8 549
Jm16_Peymazo 28.9 22.4 28 20.7 550
Jm18_Sad_Ganj 29 22.2 28.1 20.8 549
Jm19_Makili 29.2 22.3 27.4 21.1 551
Jm20_Holeileh 28.8 22.3 28.1 20.8 548
Jm1_Sabzoo 28.8 22.4 28.1 20.8 549
Jn3_Kaloot 28.7 22.4 28.2 20.7 550
Jn10_Saudi 29 22.3 28.1 20.6 548
Jn8_Zardan 29 22.2 28.1 20.8 549
Jn9_Peymazo 29.1 22.2 28.1 20.6 549
Jnll_Gozloo 28.9 22.4 28 20.7 550
Jn12_Holeileh 28.9 221 28.1 20.9 551
Jn13_Rabbi 29.1 22.4 28 20.5 550

ol
ok 29 22.3 28 20.7 549.1
(Average)
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Table 7. Genetic distance of date palm genotypes

)
: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Genotype
1-m10_Shand Shekand 1
2-Jm13_Sabzoo 0029 1
3-Jm15_Kaloot 0.007 0.033 1
4-Jm16 Peymazo 0.007 0.033 0.000 1
5-Jm18_Sad Ganj 0.007 0.033 0.000 0.000 1
6-Jm19_Makili 0.013 0.037 0.017 0.017 0.017 1
7-Jm20_Holeileh 0.011 0.033 0.004 0.004 0.004 0.021 1
8-Jm1_Sabzoo 0.007 0.033 0.000 0.000 0.000 0.017 0.004 1
9-Jn3 Kaloot 0.011 0.033 0.004 0.004 0.004 0.021 0.002 0.004 1
10-Jn10_Saudi 0.004 0.029 0.004 0.004 0.004 0.013 0.007 0.004 0.007 1
11-Jn8 Zardan 0.007 0.033 0.000 0.000 0.000 0.017 0.004 0.000 0.004 0.004 1
12-Jn9_Peymazo 0.009 0.031 0.002 0.002 0.002 0.019 0.002 0.002 0.002 0.006 0.002 1
13-Jn11 _Gozloo 0.007 0.033 0.000 0.000 0.000 0.017 0.004 0.000 0.004 0.004 0.000 0.002 1
14- n12_Holeileh 0.011 0.035 0.011 0.011 0.011 0.021 0.015 0.011 0.015 0.007 0.011 0.013 0.011 1
15-Jn13 Rabbi 0.009 0.031 0.002 0.002 0.002 0.019 0.002 0.002 0.002 0.006 0.002 0.000 0.002 0.013 1
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Figure 5. Cluster analysis of 15 date palm genotypes using UPGMA method, on the basis of rbcL sequenced region
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Figure 6. Cluster analysis of 15 studied date palm genotypes and date palm genotypes from other countries,
based on the rbcL sequenced region available in NCBI database
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Figure 7. The world distribution map of date palm genotypes that were compared with studied genotypes
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Abstract

Due to the importance of date palm production in Iran, introduction of new cultivars, improvement of
current cultivars and studying the genetic diversity among available cultivars is essential for
improvement the quantity and quality of date palm production. In this research, 15 different local
genotypes of date palm collected from Saravan, Jalgh, Nahook and Sinokan regions of Sistan and
Baluchistan province were used for diversity analysis. To this end, DNA was extracted from leaves
using Delaporta method and DNA quality and quantity were determined using spectrophotometer and
1% gel electrophoresis. PCR was performed using specific rbcL primers under determined conditions
and the amplicons were sequenced. To study the relationships and genetic distances between
genotypes, the results of sequencing were analyzed and dendrogram of phylogenetic relationships as
well as sequence similarity matrix were generated using Bioedit, and MEGA7 software. The results of
the present study showed that there were a total of 553 different residues for this marker of which 505
residues contained deletion and addition, and 48 residues were without deletion and addition. The
genetic distance ranged from 0.0 to 0.037 and the highest intra-regional diversity was related to
cultivar Jm13_sabzoo. Based on the dendrogram obtained from cluster analysis, the studied cultivars
were divided into two branches, in which the first branch contained cultivar Sabzoo from Jalgh region
and the other cultivars were grouped in different sub-branches of second branch. Although the rbcL
marker is useful for studying and recognizing diversity of intraspecific relationships, a low genetic
distance was estimated for the studied date palm genotypes. However, it is suggested that the other
DNA barcodes as well the other appropriate molecular markers could be used for future studies of date
palm genetic diversity.
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