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ABSTRACT

Date palm (Phoenix dactylifera L.) is a dioecious and long life plant which has high economic important in Iran. Date palm
is propagated traditionally through the off shoot that is more laborious and expensive. So, other amplification methods, such
as tissue culture are used for its multiplication. Plant tissue culture is leading to somaclonal variation, due to epigenetic non-
inherited variation which is a temporary phenotypic effect. However, in some cases, these genetic instability caused
reduction at the tendency of farmers to cultivate tissue- culture based genotypes of palm. Genetic stability of ten Iranian
genotypes of date palm (originated by tissue culture via direct organogenesis and off-shoot) was evaluated by 20 primers of
SSR (Simple Sequence Repeat). Four primers (mPdCIR044, PDAAG1023, DP172 and PDAAG1025) were polymorphic.
According to obtained results, total of 38 alleles were detected, resulting a mean number of 1.9 allele per locus. No
microsatellite DNA variation was observed among tissue culture and their offshoots in each cultivar. According to WARD
cluster analysis, the genotypes were grouped into two main groups. The results of this study showed that identical genetic
structure for date palm originated by two methods of tissue culture and off-shoot, in each cultivar. Hence, the plant tissue
culture method is advised for rapid propagation in date palm genotypes.
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1. Somatic embryogenesis
2. Organogenesis
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1. Random Amplification of Polymorphic DNA
2. Microsatellite
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Table 1. The SSR primers characteristics for genetic diversity detection in genotypes derived by off- shoot and tissue
culture in Palm date

. Annealing
Primer Repeated sequence Forward sequence Backward sequence temperature
PDAG1006 (CT)22 GCCACAGGAAGCACATTTAG CCACACCTTAATCACAAACTCC 51
PDAG1002 (AGGG)4 GGACATAGTTTTGGCTGGCTAC ACCAGTTTACCACTTGCTCCA 54
PDAG1005 (AG)10 GTATGTTCCATGCCGTTCTAC  AGCCACATCACTTGGTTCA 57
PDAAG1023 (AAG)10 AGACGCTCACCTTGGAACTT ACCCCGCTCATGAATTAGG 57
PDAAG1025 (TTC)6-GTC-(TTC)4 ATCCCGTCCTCTCTTTCCA CATGCATACATATACGCAAAGAA 55
DP169 (AAT)12 GCATGGACTTAATGCTGGGTA  GGTTTTCCTGCCAACAACAT 54.3
DP172 (AGG)11 GGTGTTTGGGCCTATTTCCT GTCCTCCTCCTCCTCTGTCC 54.5
PDCAT8 (TC)16 GCTTAAGTGGTT GTTTGGCAGAAGTAT 58.2
PDCAT14 (TC)19(TC)16 TGCTGCAAATCTAGGTCACGAG TTTACCCCTCGGCCAAATGTAA 56
mPdCIR044 (GA)19 ATGCGGACTACACTATTCTAC GGTGATTGACTTTCTTTGAG 47
mPdCIR085 (GA)29 GAGAGAGGGTGGTGTTATT TTCATCCAGAACCACAGTA 49.4
PDCAT6 (CA)14(GA)23 AATCAGGGAAACCACAGCCA  GTTTAAAGCCTTCTCAAGATAGCCTCAG 61
mPdCIR010 (GA)22 ACCCCGGACGTGAGGTG CGTCGATCTCCTCCTTTGTCTC 55.5
mPdCIR032 (GA)19 CAAATCTTTGCCGTGAG GGTGTGGAGTAATCATGTAGTAG 50
mPdCIR035 (GA)15 ACAAACGGCGATGGGATTAC CCGCAGCTCACCTCTTCTAT 51
mPdCIR050 (GA)21 CTGCCATTTCTTCTGAC CACCATGCACAAAAATG 48
mPdCIR078 (GA)13 CCCCTCATTAGGATTCTAC GCACGAGAAGGCTTATAGT 50
mPdCIR093 (GA)17 GAGAGAGGGTGGTGTTATT TTCATCCAGAACCACAGTA 46.4
mPdCIR025 (GA)22 GCACGAGAAGGCTTATAGT CCCCTCATTAGGATTCTAC 49.3

PDCAT18 (CT)13G(CT)8CG(CT)3CG(CT)3 CAGCGGAGGGTGGGCCTCGTT TTCTCCATCTCCCTTTTTCTTCTGCTACTC 61
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Table 2. Microsatellite allele frequency distribution
revealed by 20 microsatellites loci in evaluated
genotypes of palm date

Allel 1 2 Segments
Loci lenght
DP172 0.125 0.875 190-207
DP169 0.5 0.5 220-225
PDAAG1005 0.5 0.5 350-375
MPdCIR035 0.5 0.5 189-197
MPdCIR044 0.375 0.625 280-330
MPdCIR078 1 0 215
MPdCIR032 0.5 0.5 320-336
PDAAG1023 0.875 0.125 190-205
MPdCIR085 0.5 0.5 189-197
MPdCIR025 0.5 0.5 207-220
PDAAG1025 0.625 0.375 206-220
PDCAT14 0.5 0.5 150-160
MPdCIR050 0.5 0.5 220-240
MPdCIR010 0.5 0.5 180-190
PDCAT6 0.5 0.5 150-170
PDAAG1002 1 0 115
MPdCIR093 0.5 0.5 180-190
PDCATS8 0.5 0.5 215-230
PDAAG1006 0.5 0.5 195-210
PDCAT18 0.5 0.5 110-125

0,5 g T YA gsazmays ST Jlad

%, s PDAGI002 5 mPACIR078 55kl 5 ol
Aol plas PT go la Silel Koo g o ovmlie I
sleis (Racchi et al., 2014) oo o,y 4o a5 o
dSil> ey 5 oz PDCATL oSyl> (ol o U]
@y Ll 8 j50 a3 e 35 1) MPACIRO78
ool ol 5 <[5 L), MPACIROL0 oS>
ol b5 +JAD L, MPACIR085 4 mPACIR078
Sl JIVY 51V e 53 6,50 oy o 992
Elsafi , 2014; ) sl oals i ,);5 MPACIR078 o5
s o,y o (Elshibli & Korpelainen, 2008
slp W s s 55 (2012) Arabnezhad et al.
ez ol 40 05 00 L)l PDAAGL002 oSl
A 0yl VA ol s 0 sadednlive T nSile



\Zas VWAF Ll oY 5Les A 5,90 10l Sl psle

Slohd g Jleds 5285 Sk o Lo jlsalery; o pled Gl
Loojlsaless 51 o 4z 51 Cal by e T (oo
o sl a5l lanlgas g iyl lowed T las
Sz Sl glgime Wl Oglate YT
Slgzeas o Y1 Slolp o oglay wsls plas 1) el
Samed S5 50 0lgalo; 52 (sl ) b e S
o o G b i L gt e 05,5 i
2 o 750 e o (Glil 4 a2l sl Yl
Oledbl glgme ol o Kb ol 205l
s GG Sl g (Ihnz el (Kb
Sl Sy 5 saiady o T (yos Y a5 s eboay
oflr ol Syl e 5 2l Gl s
(Bell, 1996) sgi oo blurez £95 pnsd (slp
O e e el yo SKbais ledbl glgixe
Ml glgize (1090 oo ¥ Jgaz) ol coslive
MPACIRO78 (gla S o T oS5 51 b ISsui
DP172 slaolSol> ,o (¥ Jsiz) o5 PDAAGL002
5 oIV ISsaie el lsime PDAAGL023
a5 osalive /YO e 4 MPACIROZS oSl o

(V' Jgoz)

PDAAGL023 55LT 5l 5 ud saalive Lalll & jgay
saalie LalBl & jgods Sb Cax Y0 5140 sl lys
b ocax VA g S slaed, o a5 Jbys ad
@ bgye Jsl8 Ga i Al 0nd DsS jge0 O g0
VW0 T 5 mPACIRO78 oSyl g3k i Y10 T
Vs L 45 5s PDAAGLO02 oSl 5L s
VA T a Ligrye T sl oS 5 eionds sualioe
Bl 53k 2 Yoo Yl 5 DPL72 olSylr 3l i
oi oalie VYD gl L a5 55 PDAAGL023
L U1 Slsl3 S 58 65508 (s 5oV S5
Arabnezhad et ) oi )55 PDAGL023 olSl> o
Al e LSl i s @, 2012
(Y Jguz) ogs kil 5590 ol 5l i caliosaliv
S 0d0anline oalBb e o9 ol 4 axgi b
Sl 5 Al o ey I8 w550 4
2l UK ol oy Ll bl s se
Sloyezs STy Jpame 5589250l 5l onolowssny
&l doyd aodf sl ST L U5 sy Sleek

w3 se s |, PDAAGL025 oS>

)‘l 6‘5)5])-.‘ Q‘g.:.cé.g g_sJS"‘“‘x"’ Sledlb| 6‘9:"’“

PDAAGL025 #b L SSR 55T (el Lo 5 iges 00 10 Jj csls s ) IS
.(Gene Ruler™ 100bp DNA Ladder, fermentas) JsSge (iS5 las (M)
RAY f’)Lﬁ'% Py :(0) ‘cs""'?"’l" SR :Dp (%) ‘Gdl.s RAY &0 Dy «(Y) “SMJPlJ LSM‘). :Zp:(Y) “sdl.a oS 6..\.»‘)‘ 2 Zi:(N

ORAY & :Bivm (1) “5?‘.5)‘3 G.sl., ORAY < By :(A) ‘@‘)‘l‘ G.sl., ORAY = By :(Y) “SMJPLS f’)Lﬁ'i- :Pp (7) ‘GJL,

97l > Bp (1) Gl i o)l 8L
Figure 1. Gel profile of 10 date palm genotypes using SSR primer named PDAAG1025. (M) Molecular ladderr
(Gene Ruler™ 100bp DNA Ladder, fermentas.

Z,: Zahidi (tissue culture derived); Z,: Zahidi (off shoot derived); Dy: Deiri (tissue culture derived); D,: Deiri (off
shoot derived); Py: Piarem (tissue culture derived); Pp: Piarem (off shoot derived); By,: Barhee (Iranian tissue culture
derived); By,: Barhee (Non- Iranian tissue culture derived); By,m: Barhee (Non-Iranian tissue culture derived: out
type); B,: Barhee (off shoot derived).
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Table 3. Genetic diversity indices in microsatellite loci for evaluated Iranian genotypes of Palm date

Loci Na Ne ] Ho He PIC
DP172 1.25 1.25 0.17 05 0.125 0.21
DP169 2 2 0.69 0.75 05 05
PDAAG1005 2 2 0.69 1 05 05
MPdCIR035 2 2 0.69 1 05 0.5
MPdCIR044 1.75 1.75 0.51 0.75 0.375 0.46
MPdCIR078 1 1 0 0 0 0
MPdCIR032 2 2 0.69 0.75 05 0.5
PDAAG1023 1.25 2.25 0.17 0.5 0.125 0.21
MPdCIR085 2 2 0.69 0.75 05 05
MPdCIR025 2 2 0.69 1 05 0.25
PDAAG1025 1.75 1.75 0.51 0.75 0.375 0.46
PDCAT14 2 2 0.69 1 05 05
MPdCIR050 2 2 0.69 1 05 05
MPdCIR010 2 2 0.69 1 05 05
PDCAT6 2 2 0.69 1 05 05
PDAAG1002 1 1 0 0 0 0
MPdCIR093 2 2 0.69 0.75 05 05
PDCATS 2 2 0.69 1 0.5 0.5
PDAAG1006 2 2 0.69 1 05 05
PDCATI8 2 2 0.69 1 0.5 05

VJLc VU] )La....y N, aJ.\;A UU" )Lo..d N, ‘ufl-“ o po 1 oddodnlice Ga]bl.n H, ‘)Uéj.ﬂ 390 u;aJL'&L'» ‘He ‘uJS..u_.\.o Sl 619324 :PIC
PIC: Polymorphism information content; He: Expected heterozygosity; H,: Observed heterozygosity; I: Shanon index; Ne: Number of effective allele;

Na: Number of dominance allele.
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Table 4. Nei’s Similarity matrix (down triangular) and genetic distance (up triangular) for different genotypes of
Palm date (off shoot and tissue culture -derived)

Zy Zp Pk Pp Dk Dp Bkr Bkv Bkvm Bp
Zk 0 0.020 0.020 0.042 0.042 0.063 0.063 0.063 0.063
Zp 1 0.020 0.020 0.042 0.042 0.063 0.063 0.063 0.063
Pk 0.98 0.98 0 0.021 0.021 0.043 0.043 0.043 0.043
Pp 0.98 0.98 1 0.021 0.021 0.043 0.043 0.043 0.043
Dk 0.95 0.95 0.97 0.97 0 0.066 0.066 0.066 0.066
Dp 0.95 0.95 0.97 0.97 1 0.066 0.066 0.066 0.066
Bkr 0.93 0.93 0.95 0.95 0.93 0.93 0 0 0
Bkv 0.93 0.93 0.95 0.95 0.93 0.93 1 0 0
Bkvm 0.93 0.93 0.95 0.95 0.93 0.93 1 1 0
Bp 0.93 0.93 0.95 0.95 0.93 0.93 1 1 1

U;JL. oS & r By t‘quPLI f’)L“ :Pp ‘é‘sl; oS 'A)L) Py ‘G‘PL‘ &SR :Dp ‘u;sb %Ay Spo Dy ‘6..;5>L\ 6“\‘”‘) :Zp ‘u;sb %Ay 6“\9‘) Zy

GN?L < :Bp ‘)in.i'..a ‘5}1\))\5 ‘5,.5[; oS = Bivm “_,’_‘ib)ls GJL ORAY =S By “531).;'1
Z: Zahidi (tissue culture derived); Z,: Zahidi (off shoot derived); Dk: Deiri (tissue culture derived); Dy: Deiri (off shoot derived); Py: Piarem (tissue
culture derived); Pp: Piarem (off shoot derived); By,: Barhee (Iranian tissue culture derived); By,:Barhee (Non- Iranian tissue culture derived); Byym:
Barhee (Non-Iranian tissue culture derived: out type); B,: Barhee (off shoot derived).

Zk
Zp

Pk

DK
Dp
BKR
BEV
BKVM

BP
0.1 0.2 0.3

0.4

0.5

0.6 0.7 0.8 09

Nei’ s similarity estimate (1983)
Ll,s oo B0l Ve 6l QVAAY) 6 (o) Slaad g po 3l oolatnl L Ward i, 5 ool Cwads plSg,mn Y Sy
NAY ﬁ)L:.g: Py L(S.APLJ s ro Dy ‘Gah S (6 o Dy ‘L_"“‘PL’ sal; Ly s‘s,.sb oS gl Z SSR L;La)iil.c';.i
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Figure 2. Ward-based dendrogram showing genetic relationship among 10 date palm genotypes based on Nei’ s
similarity estimates obtained for SSR markers.

Z,: Zahidi (tissue culture derived); Z,: Zahidi (off shoot derived), Dx: Deiri (tissue culture derived); D,: Deiri (off
shoot derived); P,: Piarem (tissue culture derived); Pp: Piarem (off shoot derived); By,: Barhee (Iranian tissue culture
derived); By,: Barhee (Non- Iranian tissue culture derived); By,m: Barhee (Non-Iranian tissue culture derived: out
type); B,: Barhee (off shoot derived).
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