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Abstract
Objective
The olive is considered as one of the most important horticultural crops, with more
abundant number of cultivars. Thus, the aim of this research was to study the genetic

diversity in a set of olive cultivars in Taroum station of Tran.

Materials and methods
In this research, 25 CBDP markers were used to study the genetic diversity and

relationships of 20 promising and commercial Iranian and foreign varieties of olive.

Results

The 25 used primers amplified a total of 755 polymorph alleles, and the mean of PIC and
MI indices were 0.941 and 5.64, respectively, indicating the high efficiency and
differentiation power of CBDP markers. The genetic parameters of Nei and Shannon
indices were higher in foreign cultivars than those of Iranian cultivars. The high gene

flow (4.46) was observed among olive cultivars, which confirmed the low values of the
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inter-population differentiation (Gst) and FsT indices. Analysis of molecular variance
(AMOVA) differentiated the total genetic variation into inter-group (lranian and foreign
cultivars) (17%) and within-group (83%) diversity. The cluster analysis using Dice
coefficient and UPGMA method divided the Iranian and foreign cultivars into five
groups, which the promising cultivar T24 and Koroneiki with the maximum difference
with others were placed in separate groups. The Principal Coordinate Analysis (PCoA)
was able to distinguish promising Iranian cultivars from the other commercial cultivars.
The population structure analysis confirmed the results of the cluster and PCoA analysis

and clearly separated the two groups of Iranian and foreign cultivars.

Conclusions

In conclusion, it was observed that the promising cultivar T24 with having a genetic
similarity to both groups of Iranian and foreign cultivars can be a suitable candidate for
commercialization with complementary characteristics of both groups. Also, it is
recommended to use this marker to study the genetic diversity of other olive varieties.
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Table 1. The names, ploidy level and origins of lranian and foreign promising and

commercial olive cultivars

P oitudeel 08, saSsl pdaw e P S b, SASsh glaw s
Promising Ploidy o Commercial Ploidy o

Code cultivar level Origin Code cultivar level Origin
1 T2 2X Iran 11 Zard 2X Iran
2 T6 2X Iran 12 Roghani 2X Iran
3 T7 2X Iran 13 Mari 2X Iran

4 T10 2X Iran 14 Beladi 2X Lebanon
5 T17 2X Iran 15 Mission 2X USA
6 T19 2X Iran 16 Manzanilla 2X Spain
7 T20 2X Iran 17 Koroneiki 2X Greece
8 T21 2X Iran 18 Kalamata 2X Greece
9 T18 2X Iran 19 Corfolia 2X Spain
10 T24 2X Iran 20 Abou-satl 2X Syria

S e S adlE e )d 3390 45 awyp lp 43S albxe (MIT) (Sl jasls o (PICY) IS5 sis

1. Polymorphic Information Content; PIC
2. Marker index; Ml
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Figure 1. Banding pattern amplified by CAAT13 primer for promising and commercial

varieties of Iranian and foreign olive. M: 100bp ladder (sinaclon)

1. Nei’s genetic diversity; He

2. Shannon’s information index; I

3. Effective number of alleles; Ne

4. Principal coordinate analysis; PCoA

5. Coefficient of gene differentiation; Gst
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Table 2. Characteristics of CBDP primers (Singh et al. 2014) used in this study and

calculated indices for primers

Sl gl Sl g

_ _ TNB NL NPL EMR MI PIC

Primer name Primer sequence
CAAT1 TGAGCACGATCCAATAGC 97 18 18 3.88 3.44  0.88
CAAT2 TGAGCACGATCCAATAAT 203 46 46 8.12 7.86 0.96
CAAT3 TGAGCACGATCCAATACC 219 25 25 8.76 827 094
CAAT4 TGAGCACGATCCAATAAG 159 29 29 6.36 6.01 0.94
CAATS TGAGCACGATCCAATCTA 174 27 27 6.96 6.60 094
CAAT6 TGAGCACGATCCAATCAG 159 23 22 6.08 561 0.92
CAAT7 TGAGCACGATCCAATCGA 127 29 29 5.08 478 094
CAATS TGAGCACGATCCAATCGG 115 12 12 4.6 405 0.88
CAAT9 TGAGCACGATCCAATGAT 136 29 29 5.44 509 0.93
CAAT10 TGAGCACGATCCAAT GTT 145 37 37 5.8 554 095
CAAT10 TGAGCACGATCCAATTGC 177 32 32 7.08 6.74 0.95
CAAT12 TGAGCACGATCCAATATA 169 36 36 6.76 6.45 0.95
CAAT13 TGAGCACGATCCAATGAG 224 45 45 8.96 8.60 0.96
CAAT14 TGAGCACGATCCAATGCG 211 40 40 8.44 8.11 0.96
CAAT15 TGAGCACGATCCAATTGA 143 24 24 5.72 538 0.94
CAAT16 TGAGCACGATCCAATTCA 116 28 28 4.64 433 093
CAAT17 TGAGCACGATCCAATTTG 141 28 28 5.64 526 0.93
CAAT18 CTGAGCACGATCCAATAG 186 31 31 7.44 7.08 0.95
CAAT19 CTGAGCACGATCCAATAC 96 30 30 3.84 3.63 094
CAAT20 CTGAGCACGATCCAATAT 99 22 22 3.96 3.71 0.93
CAAT21 CTGAGCACGATCCAATCA 169 36 36 6.76 6.43 0.95
CAAT22 CTGAGCACGATCCAATCG 68 17 17 2.72 250 0.91
CAAT23 CTGAGCACGATCCAATGG 133 37 37 5.32 502 0.94
CAAT24 CTGAGCACGATCCAATGA 123 31 31 4.92 467 094
CAAT25 CTGAGCACGATCCAATGT 154 44 44 6.16 595 0.96
Mean 149.7 30.24 30.2 5.97 564 094

13105 (g Kol sl (O] IS ia (glgine 5 yas L ey 4 :EMR 5 TNB (NPL «NL <M1 PIC

il 0 (i gis g2 (51 Wb lawgio Dluni) yige Egemre Cumd g ouwd ST Wilalad JS dluwi (JSWiwia ST slaws
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S ol plyw I Cglite GlagdlBl b (gamwg (slagyize 4 (26 adllas 3)90 pB)) (pl & 22L S ol @ Slg o0 (2
4 o Wload (S5 Ol hosins bl o 5 oy S (B 5 5l 298 a8y 3blie 4 ()3l oIS Jsb
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5 by uadls 4wl L (Rouppevander et al. 1998) covloss aslus cy9u; pBy 15 95 dbul p Sge Jolge
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Table 3. Estimation of genetic parameters in Iranian and foreign olive cultivars using

CBDP markers

IEN
. &l Pl )
5 RESEER S pel)ly
. . Iranian .
Total Foreign cultivars Genetic parameter

cultivars
(Na) oss oxalie L;L:oJ.ﬂ sl

1.497+0.022 1.51+0.03 1.48+0/03
No. of Different Alleles
1.304+0.008 1.31+0.01 1.29+0.01 No. of Effective Alleles (Ne) 350 sbs JT slass
0.308+0.006 0.318+0.009 0.299+0.009 Shannon's Index (1) ;gls yasls
0.26+0.01 0.216+0.006 0.195+0.006 Nei genetic diversity (H) s S5 95
565 575 No. of Different Bands slize (¢S5 I slass
181 191 No. Private Bands cuzes y» solazsl I sliss

)8 9 Gl 09 65 9 pisuael P8 (s uald S s le £ Jgoa

Table 4. The Dice similarity matrix between promising and commercial cultivars of

Iranian and foreign olive

Cultivar T2 T6 T7 T1 TL T1 TI T2 T2 T2 Zar Ro Mar Bel Miss Man Kor Kal Cor Abo

T2 1 w . - . -

T6 06 1

T7 05 06 1

T10 05 05 06 1

T17 04 05 06 06 1

T18 04 04 05 06 06 1

T19 03 04 04 05 05 06 1

T20 03 03 04 04 04 05 06 1

T21 03 03 03 04 04 04 04 04 1

T24 02 02 03 03 03 03 03 04 03 1

Zard 03 03 04 04 04 05 05 04 04 04 1

RoGhani 03 03 04 04 04 04 04 04 04 04 07 1

Mari 03 03 04 04 04 04 04 04 04 04 06 06 1

Beladi 03 03 03 03 03 03 04 03 04 02 04 04 05 1

Mission 02 03 03 03 04 04 03 03 03 03 04 04 05 05 1

Manzanil 03 02 03 03 03 03 03 03 03 03 04 04 04 04 066 1

Koroneik 02 01 02 02 02 02 02 02 01 02 02 02 02 02 028 032 1

Kalamata 03 02 02 02 03 03 02 02 02 02 03 03 03 03 046 05 032 1

Corfolia 03 02 02 02 03 03 03 02 02 02 02 02 03 02 04 047 033 05 1

Abousatl 03 03 03 03 03 03 02 02 02 02 02 03 03 02 033 034 033 05 05 1
YoF
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Table 5. Analysis of Molecular Variance (AMOVA,) of olive cultivars using CBDP markers

Sy Ao o 3yl (bl Slape pSole (AF) ljT 4 (S.0.V) &y i
Variation% Estimated Variance (MS)
17 21.96 303.65 1 laog,S (e
(Among groups)
83 103.77 103.77 18 25 50
(Within group)
100 125.74 19 Total JS

(PCOA) (ol claizs & 455 5 yudS 4325 Slagdsy b adlas 390 (525 pB)) o (S35 Laly) 5 £99

Randi & ) wile ouiss 5 o8 (S bilgy (b)) sl he 9 598 (o09) yoodlS 4o 8,5 )13 w3590
5 B Byl cusls UPGMA 59, g (wold alis colyps 5l osliwl b g0 o) (sladss 4355 (Lucchini, 2002
3 5Vl S gy g +AD S s (Sl 8B s pl)S3)55 5 (¥ USE) LS e 09,5 @ & 1y S
T7.T6 T2 Syl jisusel gl ol S 0g,5 .(RONIF 2000) ams o o)Lis 1) 00 a5 o159, (648 5l /A
Roghani Zard T21 il Jise sl o) < 5 )15 o8 dw Jols pod 09,5 .55 T20 s T19 T18 .T17 .T10
& oaddl (2B Byl oYL calis oaimslis 45 54 Manzanila 4 Mission Beladi s )5 43, 4w ol s 4 Mari
B o) o bl plie 05 5 T24 Gl Giseal o3y o b ol pge 08 wdlie lpl o) e
Kalamata )5 53; aw o5 09,5 13 il o pByl plo b 03, 93 ol YU cglis saias jlis &5 59 KoOroneiki
ylge By ) a5 ded e odnlie calie syl (cii0g,S (g6 4 4y b (Y JSB) w85 ,),8 Abousatl 4 Corfolia
B opa ol pogde load plote S35 5l lallia (slaog ) )3 33 (aldlpaa slide (ol 2 (2bj)) 390 £
2l pByl jedan g CuiS Cosd 4 dag b g 03gs HaTl o3 35 WSl g 09)5 Sy 3 Sl P LS )3 (215 P
55 95 2Lyl sl (2011) Haouane et al. aalee p> bwly ool )3 5g (s i BB s390 b Syl Bl ,LS
5 ks ) 5350 )3 4281 8 Cuslosis (IS (il slite b sxnen)S 55T s 5 0525 B 5l slasgee
Srb g s >l a4 by pBl 1 6ol Jlocnl b el ssalin pl)) (oldlpan slite 5 (ghi0g)S o5 o )b st
ol 55 Belaj et al. (2002) () 55 pB)) sais09,5 555 (pripan )5 5118 09,5 <S4 )3 g Sy LS 5 &lne

Rlio )3 5 2385 )18 09,5 S )3 () (g5 4 by pBII L wlinre (3550 (Sl 4 barpe 55 pB)] S (sl 401

Yot
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T2-Iran
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 E—— Zard-Tran
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T24-Iran
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T T 1
025 041 057 074 1]
Dice Coeffeient
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CBDP (sl 5L 51 a3lisw] b (o yls 5 1yl 50 08,1 61,0 K=3 g K=2 U Comos

Figure 2. Cluster analysis with UPGMA method and Dice similarity coefficient and the
grouping using population structure analysis with K =2 and K = 3 for Iranian and foreign

olive cultivars using CBDP markers

i ¥ S8 55 of gl g el (PCOA) (ol s &y 4o sladss arjo  Joobs sizes S 40l ca

w2 5l ) Gl g (2l pB)l 0g)5 93 (09 4 cudlys 35 (ol Claie 4 4 pdlS 4 jad il Cusl 003 03l
il g WS SSE Gl o) pB)) 1 Sl Gistael pB)l cudlys 95 4 PCOA 300 (pizmen les SiS&s
2 Camed (S35 0> Bk 1LV U)o lis Slal )b pBl Sl ) Sll pissal pB)) (o9 oglise
09,5 93 ¢ &S Aol |y Lol Glaise 4 4555 ¢ M 435 5l Jobs gt cudlys (v JS) K=2 L adllas 5590 )
PB)l oDl £ Calud cudly st 4 36 KS3 L jldls 408 a8 S8 op Jl 29y 40 1) (208 5 Slal pB)
93 5 & (S5 calud g hs U T24 (isoael o8, 4w salie g ad i )8 ¢ Slpl (6o pB,1 L 1) jisoiel

Y.0

Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



(VFAY lime; £ 0 ylowd Y+ 2595) (5359UiS (559! S g dlxo

B9 Slnl pB)l 095 93 1 JaSto Sluogad (139 Lo b (aalio WA (5 5 08) Slgi o0 (258 9 Sl pB)) 09,5

(¥ Jss) st

Principal Coordinates (PCoA)

B Abou-satl

M cCorfolia
B koroneiki

B kalamata

+In
m Fori

Peof.2

B Manzanilla
% Zard
& mar® Roghani

o3l b 2, g i1yl ookt p8,1 gl (PCOA) ol coluaies & s 3o 51 Juols M gl ¥ JSUW

Pcof.1

CBDP s, Sl !

Figure 3. Biplot of principal coordinate analysis (PCoA) for Iranian and foreign olive

cultivars using CBDP markers

& 75 4
S5 dix SleMbl (glgme (1 SSke (9 Vb 4 25 b CBDP (o) Silis jles )8 5 L e ol
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