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s A0S a5 Arecaceae 4ladll dlilall 4035 ( Phoenix dactylifera L. )<l 4las
Li ddhic dald g Joadll b pamsy Sl lalill e @3loal) iieg g allad) (Blalia (e 2aall
Gl hd i alvial e ()5S8 Jiaall sl AUS o G (5l Adailaa ) o el
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Ol saall Anall e s Slaina T Jiad geanat o)) e AT I s S e L) 5 Ail3a])
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ULl g Aul) ol e dolallag dglil) M1 -2

slaall 5 4 53 Jeis 3 ( Environmental pollution ) il & bl 1S 3a5
le i 5 LS Chany (o) il G ghill iy 3) ¢ Apadl LIS aagd Sl JSUa) aal (e sl
Lall sl e o i) ety g Al jualial 4ila¥) 5 Ailaasll 5 Al 5l Claall b
(1999 ¢ duel )l dpaiill Ay jall dadaiall ) 4l guall 5 dslal) (piSlad) b

Al el A8Uall ol g3 5S ja s Jail) Jails 330 ) 5 Gl (8 deliall 3K yai (sl
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Ay S e 5 Cpm gl g (0 S 5y KU 2lSIS Baame < 3lay 43 sle A 1A
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Basa bl a L) (e S ¢ oo gl JIaill ALE e g3 €1 0 gy lld 3l
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«abiass | (Kim et al., 2015 ; Santos et al., 2015 ) <l ¢lac |y daf
c bl g g ey @llh g Ll 8 dpaeall jualiall aS) je o Leilid 8 el
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le 53400 b Le G ALED jealiall 2aS) jall i) 20 Joa s 5 ( Brooks, 1998
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dac 5y saall dgllad il 53l e Sliad calall d e V) cilleal) i AL jualial) s
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e il ALEN jealialy Aol 30 il &l 1 WS . 2009 ) Chakraborty et al
Lol Ay G il (e g sl 10 Cadail dadae 3 g Ja Al alladl el pas & daga
i Lelaay IS8 4 pal) ol ALl 5l 430 il Lgaaal 53 g Leiliia (&l i (e sy
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. ( Bigalke Jiwan and Kalamdhad , 2011 ; (Yaoet al., 2003 ) 4yl
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. (2010
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g1 53 ladl aal ddadill il 50 S 5 el 2235, Jones,1995; Hunt et al., 2018 )
Ading s ¢ laill gl ¥y Gl 5 (31 5Y) Jie clilall o) jal e oS0 i ) il gl
o2g) ) yall (s a8 gy 5 Ll o3a Ll i yats il saall e el glall o3a
5 bl Gl g gl jall aaall e Slad Anlill o) a3 L8l ia) Jara e il Ll
(¢l ogndls oa ) gl Tl XS 5 ¢ Aaliaal) oe) jal g colall sy il S )
Skoss,1955 Baker,1970)
Heavy Metals 4483 paliall ; 3 -2

GV alhea 8 AUSH Al (K1 ALED Galaal) ) jualiell el g iy 2 an 0
a8 5 (e LS oy 3 Al jualiall S Ll o i ellyy g anlall daladl 4 5l
Uar 2sa s e Db ((Light metals ) 4a8al) jalially e lgie Jo Loy ¢ 3o
DI a5V 5 3800 aa) 53 N (Trace elements ) 3,30 5l 3 )2l palial)
Lelllad 5 slnd) Bla (b Laga |50 pualinll 038 (iamy (5355, % 0.1 e Bl 5) & slone
(2006 « sl ; Jarup,2003 ) shill 1Al 1 jaae JSE5 Ll Y1 ¢ ddlida) 5l sl
Zpanl 4l Lgia i 5 AL jealic aai anha juaie 90 On (e |maic 53 223,
17 st 8 gl ALail) jualiall 448 e 2l Hasan et al .,( 2009 ) 4 ol o
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AU Sall aa) o4 ALE paliall ) (e pe Hlb g (Weast , 1984 ) de sitall 2l
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Lealing Al @i o 4y )5 pall jualinll g4y 55 puall j2 545 )5 0l ¢ G gana (I andl
(Zn ) bl Jie don ol gadl) Leiilha g ) shai g Slal) Leliiai o s sad Ja) (e dpad) cililsll
(V) esidll s (Cu) il s ( Cr) assSlls (Mn ) Swisiall g (Ni ) J<eill
paliall oda (Sl ¢ (MO ) ppand sall g (Fe ) waall g (W) Gisiill 5 (Co ) b oSl
Mertz ,1981 ) Liall aill (e 58T La 38 5 (5 6 Ladie aendll ) A g (5258 O (S
e paliall ) s 8 (Rascio and 1zz0,2011 ; Garrido et al.,2002 ;

Ad 5 ya Ao ol sand Adpda g ol a5 Y 5 Apad) LK) Lealiag Y Al @l 4 4y 5 juall
(Hg) 330 s (AQ ) dadll Jie d8dal) elia) g ALl dpans jelat Lail g 4adaa palia€
As ) &0 (Al) asad¥ s (Ph) paba 5 (Cd ) pswadsll s (Sh ) saiVig
( Alietal., 2012) (
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J&EL 23 5 LS ¢ PDS aboa 1l iy 58 o dgiane el JS3 e dalall 8 s
Cwe lalal) sda Ay | alia ) il 58 s Cila s S5 il S g cilald Jia Lyl (5 A

A il 3l e Slad ¢ (2006 ¢ sl ) pabia L 2l 45 glal) dadal) jaliadll
paivy Alle <l 3 55 3] A agus Al apiaaill 5 cpanill 5 (5 s8aY) 3580 5 Jie
Ll Jenting sa 5 ddlisall ddaall s due ) )3l 5 dpe liall linlail) (10 el (8 Galia )l
LS ¢ (Vg alalll ) dpiaeal) colatiall 53 a3 5 dpcaeall Galia yll il jUay L) 8
( paball SO a5 S e JSG e @l g Al Cpaal (g 33) ) Caliay 4l
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Jals ddlide (3lalia 8 ol Sl U] b agu 31 el Sl il o (e B0l 2lac ) e
S e 25 gl abia ) e g sinall 3 85l el Al Ge Slad ¢ J )

A e Dl plad) adl se 9 Galiall Gusi ) jaaddly gaadl (A4 55 o) sed) A palial
adlse Slail ) (g sall DRl 3 Bl pabia )l ApeS (00 % 97 Al s m

aa Loy g oL o3l AL18 LS el (e 25 Al-Khalidy et al., (2012 ) & e

b oalanil N gass geall elill dlee oy aie Jall 35S 31 (5 ¢ 3 guzanl) o) gl
aae Qi gaill Tandi (ge Suad 4 gaal) 4SS 5 45 5l (e o) gina (A5 Y] A a JS
; Kabir et al., 2009 ; 1991 ¢ 3 sall xe ) bl & ) A 5 Leialua g 31 5V
.(Hussain et al.,2013
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sl Gl paic 5 ¢ 53,5512 Ao sanall Gara e g s (5l Jsaadl G A
a5 ¢ Fams ot 8.65 4B 5 1 ga & 112,41 &y A 4 5 48 (oA od3e 5 and (md
Lete JIS5) 5323 33 525 ( MoOrTow,2010 ; OSHA,2004 ) 1817 ale b 48|
(CdO ) psedSll 2S5l 5 (CACO3 ) psedlSll Sl g IS 5 (CAS) el S Aty )<
Jae oy adld ¢ (g5l Jganll 8 ol 3l andy i 5 ol A e sl IS0 iy 8
58 Cd U Gl raal) 058 ¢ il 8 4ie Walids ST 5 o sansinall 5 o guuallSH 5 el 3
s ¢ Cg s ¢l Y ellgiul 5 ¢ 386l (3 oa Jie ¢ QLS el Sl

Jie dpamall o) 3a¥) 5 ey jaall JSU 5 Ailins il 3aauY 5 andll (31 jial 5 (jolall

»=aic g5 (Smolders and Mertens ,2013 ; Ogundele et al.,2015) el
p5adlSl emie ) (el o 3 W sk W sad 8 Wb gy clilall (555 i e
sai (8 danii g J) 380 5 il (e il (5 sina paliasl s sl il (A paliail cu
( Yourtchi and Bayat ; Ahmad et al., 2012 ) 3l 5 s il g ganall Joha 4



Ol s 5 Sl il 5 llall aiand LN 508 & sla o gaadlSH G 4 alasall (105, 2013
.(Hoseini and Zargari , 2013 ) Wl 8
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s Ayl s elall g o) sedl A aal g LS [ )Y e Lo gl SISV jualiadl aaf eli 3l 2ay
b eSS dinaal g Blall JISET pead ulid 138 jaic s (Zn) @l ¢ daxlaY) aea
(Fleet, 2000) iV e & simall oy 530 Ada yo puead) il 5 o el o) A
85 A ealiall @lli Ll ixd ) ((Chalcophile ) ssabie asbasly &bl ) L
il S i 0 5S Levie s plu Qi juaic g 5 A g gand Lol dia Ay i ol mhand) e
Sl g Y g b 30 Al o Bl Ales 8 () sanadial) cladall Sigy Caall 13g)5 Ale
Dbas o)L (YU, 2010) pabiall (he o sy lasia Lails (5% Lail g Zaalall 13 sdia
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) Sl (i a3 (Blok,2005 ) il & slill 3al 5 b Gkl e Al ) sl
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(Bonnet, 4 sl d8Uall ;23 50 S 8 (aldals) g o) juadd) calafindlll JSas pad

.( Manivasagaperumal , 2011 ; Doncheva , 2001 ; 2000

Iron (Fe) ¥l :4-3-2

CrmnsS YL L Y1 ) Ll s s 00T S8 e Al 8 saal) aa g La 1,08
aaall yeaie GLd &)L obal) e < vl alda Jiad Al paal) S i
diaphy e yall (Goldschmidt, 1954) pH = 8 e lall oy ylall 4 (ddl,
Al Obaidy and Al Mashhadi, ) i) & 58 il pad ga g ¢ Rma 393n Al il
apanll xa ik aaall () Y ¢ Aie B paia e zliad il o e a2 s, (2012
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b 0oy (Yerdeal & 5580029 50.30 ) Gl g drpall (o Ll sina A L gins
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Vi) (A Rl U JUSTAY 5 e luall | lSIU o (e o il 4alil) 3 juasll
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Ll jae e e
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Libassl) cliial) 3 ALER) pualially Cuglit) L8l ; 2-4-2
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Ol L pad (B S 53T ¢ 20 B0 Bl A (8 (A Dilel £ 30a] OS5 (ana )
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akd ) A Y oda aabali (g ya 5 Judedll oy il dlee (40 45 Sl Ada Y
DA JY 3 e bkl G g ¢ Apala S 8N e adaliall i g jaly L a5 J) skl
O A il e s IS e 3585 o Aaala 3l Ayl e ((Myer's albumin )
Gl g JY Sl Aiaka (98 Hhatall elall (e il jhall oy Cania s | ) sy Lgase J3Ia
Hot ) &_ls dsin o il jill G gy ¢ olall d6da (358 sibail day 800 ) dda y2Y)
Al S g ¢ Ang il s e dda 5N alati (5 a5 20 35 300 s A (plate
Ll ez 3l Blatll s Ll slall jas goald 3 jlall dagiuall e dala 3l

Ol 31 e slae Coplin jar olsS sl (8 il a8l paia g &8 gl e palaidll (a2l
G el sale Y 5 (el padl) A1 3) e 2SI €y 0 Al 03 )5S G Ao Lus Bl
AU 58 5 (A JaS o gsian Gl S Jlda P dala Jl ) )il Cna s oLl
<90 ¢95¢100) (&Y% 50 38 (53 Jpasll a5 llaall J Sl (4a 51
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& % 50 S 5w bl dsaS e g5t 0lhisS jlae () el Sl calls sl 3l dxuall
100 (8 dasall (4o p& 1 4030 3 pandl) ) Fast green gl padl) dasa & Ciaiag
G @ Blae JaSs s laaey Gilue ¢ 400 15 saad (Glhaall L5V J Sl 0 o
Craddinal o ¢ Caadll (382 5 S A58 pe JS A (G180 5 Bk Audlite <l je GG b S
day pall e Lies ki aa e Distrene Plasticizer Xylene ( DPX ) duesaill 33l
¢ el Basd 20 60 5l a day Aidlu dasioa ) Culiig (38 5 day 8 i pn g g

u.aasﬂ '5)'.«5\; LA 2y Q;.ua\
sl Cila pail) JiAS 3 5 5Y Ay el cldal) ¢ 15 -3

Adagadd) dda) ) < ) <) A8 Slarils DNA 5953 gaad) daway aaasi : 1- 15 -3
Inter Simple Sequence Repeat ( ISSR ) 4utalal

DNA Extraction ( DNA) sJssIl gosill paead) padaia) ¢ 1-1-15-3

TBE « TE « CTAB buffer ) Lies DNA I adaiul b dillad) (e dae Caleind
- dallaall 028 i g ClaeS a5 (6 ) Jsaadls ( TAE «

CTAB ( Cetyl Trimethyl Ammonium Bromide )

Tris—HCI ( Tris [ hydroxy methyl ] amino methan hydrochloride )

Tris — base ( Tris [ hydroxy methyl ] amino methan)

EDTA ( Ethylene di amine tetra acetic acid )

PVP (Poly Vinyl Pyr rolidone )

NaCl ( Sodium Chloride )



NO. Subject Quantity Buffer name
1 CTAB 2%
2 Tris - HCI 10 mM — pH=8
3 EDTA 2 mM
4 NaCl 8.18 g
5 Distilled Water 100 ml CTAB Butfer 2%
6 PVP 2%
7 2-mercapto ethanol 0.2% v/v)(
1 Tris - HCI 1 ml-pH=38
2 EDTA 200mM -05M Ix TE Buffer
3 Distilled Water 100 ml
1 Tris base 10.8¢g
2 Boric acid 5590
1x TBE Buffer
3 EDTA 4 ml-05M - pH=38
4 Distilled Water 1000 ml
1 Tris base 242 g
2 Acetic acid 57.1ml 50 x TAE Buffer
3 EDTA 100 ml - 0.5M - pH=8
4 Distilled Water 1000 ml

Doyle and Doyle 4kl s 4l Zawi¥) g0 DNA @asill (meal)l Galiidl
- A G shall o g ¢ @il am ae (11990 )

Eppendorf ‘—U—‘-’\ & =55 @}“ J \s-u-u Azal) u_”zl_ul\ G snnsall (e (,,L, 100 i -1
i) BERY Laie 5 e Ly g0 JS) el s il 2 4xu tubes
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gl G 4
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B3 e Bael 4ady )/
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4_9..35.3205“ 60203‘)\);2;)3339

13000 4=y 2 2l ((Centrifuge ) s S oall 2kl Slea 8 elld aay Giliall Cania -8
C a3 yde 3acl 488y /3 g0

28852 15 830l ol sl (b inl izl 5 g iy bl (e (2l 9
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(b z a5 3l Absolute ethanol @laell J 5N J oS e il 5 5Sile 700 4dlia)
s34l 00 20 5l s a0 die il A Gy 5 DNA G il < e Bae gl Gl
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/%350 13000 4= s 2yl ( Centrifuge ) S el 2kl lean Sliall iyl - 11
. @813 yde 3ol 4a48n

JsaS e il 5 )80k 600 Adlialy Calisg Wy | sl I &l i g Hasy Jslaall (e palas - 12
2l ) e sae A a1 iy Cia 3059 75 2wl Ethanol

/3,350 6000 de a2yl 538 all 2kl Gl Judl Alee aay i) cax jh - 13
Waes DNA 31 s sn ) cand JI & i 53y Jslaall e alid ¢ (33083 dused sl 4880
438 30 anil i) e 3

A d die 3y il 8 3A Adae JSVTE buffer Jstsse oo s s S0k 100 <l - 14

DNA (s ¥) (o shia 5 5ol s 998l) aaad) Bgliig 38 5 pati; 2-1-15-3

e Jlaniny Al jall e e J g j2all DNA 553 el Purity 8 sli g 5.8 5 )8
* DNA J1 48 48 2l ( Nano drop Spectrophotometer ) g s (& sall ilidaal)
il Elution Buffer ¢ s k8 aa sy Sleall 3 e Yol a33) | i 5 Sila/ ol & 50
dulaall duall Jle DAN J) Galiiie o sids Sile (2 -1 ) Gl ¢ Sleal
¢ 260 don gall JIgha¥) e a3l As ja 5 a8 g0 JSIDNA Il 38 5 o Clas o3 ¢ lgall

. e 51l 280

S8JSY) aMa jadant s 3 -1 -15 -3

S el Promega g5 D508 e (a8 1) A0 (% 1) Sk Js)SY) Dl s
63 (330 (b Camimg ¢ Lanse 224l 1 X ( TBE ) Jaenill Jslase (e silile 100 58 Laiall
kel ST L sall 5 Glalall s (8380 B Baal iy g g Sl dand 0 it 5 5ille 200 paa
Go iy )Sile 3 4l il 5 20 50 (e Jil 48] a As > (miail AL 5 il o 5 e
45y Y Promega 48 x4 (w3 3¢l Diamond Nucleic Acid Dye &3Sl Zaua



Coall CIE s Laaay | Al (552 22 Lguia yai die 3Ly DNA b dasi 5 Al
gisall 8 haidl layy | 9% 10 L sSI Jabeadl jhiall clally lam At ey Jen 1) 23U
Gl Gala W ¢ Q) s e (@l ) ddaUaall gdadl) Ciaa g g 4l (avadal
aglias (pal 4383 (15 - 10 ) ca M (pe b8 & 55 el o Liad yday 5 ¢ gags

. (Williams et al., 1990)

oS 3 A g Ja il s 4-1-15-3

23221 X TBE s jill Jlaa o (ssinall (ot M) Giasall G2 dim i) o3 iasn e
dapa (e il Sl 2 aedie JSIDNA &6 (0 sl g Sile 7 7 50 baxs | 2l aliad
dalall Jlaainly iy jéall e Sliell Ce 559« Bromophenol blue  Jaeaill
Ciall dlae olglil aas ¢ B iall mhaw e dill 2 5 A a2e 2 55 Micropipette 43l
cil g 85 e b eSH il 58 il s Power Supply 33 Jeae I Uiy ciday
AL s s J=és DNA 5 Bromophenol blue desall (b yw gasd delu Caai ad
Gel <l 3555 Slea A Dled) pand a3 doa il dalee gl azyy ¢ an gall ) )
DNA »~ 4aadld 3aatall 4Sladll & suadll CLEAVER ¢ 52 Documentation
) i) (3 68 2251 Jleaiuly ¢ Diamond Nucleic Acid Dye &aa aw Ja)xial)

. (Sambrook et al.,1989 ) gl pad¥) o I drsiadl) o jall el

(5319l yuaad: 5-1-15-3

U pnmnll 5 3gaall A A1 (488 5l 5 5 Crn 5 Ll TE J sl 8laly (530 l) < puma
JaSl 5 LoVl Jslaall (e 5l 5S5le 10 381 & ¢ J 50 580 100 S iy Sha¥) Jslaall e
Jlaxidl ks moad (D.DW ) lis¥l g 5 30 kel slally 55 Sile 100 () paa)
Jardl i caddill Lpale (5 ga) Al (g0 gall Jadad 2Bl Jce pack Uadlall cileatial |

il e leale U ga Jlaxin¥) (pual

PCR 48 Jlaxiuly |SSR 48 ks DNA 5531 gaeall daay yaai; 6-1-15-3



o3¢ Calamial a8l gall () lad 2 g2 g e CaiSHl g DNA 35 pasall daay yasil
W (7)) ds> BAdange BIONEER A8l W e [SSR - lialy (el Ayl
b sdlmes GO s (53 JS) Glai¥) dn 3 Ll g (ol o jn i 3

AS )i (e 3 3gaall s (( ISSR ) 4ty 480 ) o)) dananll ypaal dlexiusall L (7 ) Jsoa
4,51 BIONNER

GTGTGTGTGTGTGG 45 57 | Younisetal., (
2008)
GAGAGAGAGAGACC 35 57 | Eissa et al., (
2016)
CACCACCACGC 40 60 | Eissa et al., (
2016 )
CTCTCTCTCTCTCTCTAC 38 50 | Younisetal., (
2008)
GAGAGAGAGAGAGAGAGAC 50 526 | Al- Ameri et
al.(2016 )

ISSR - PCR Jeaduiall 5 jalal) Joliil cilisal) judaadi s 7-1-15-3

46t DNA ) adad apdaatl Jualusiall 3 jalil) Jelés i g (8 (7 ) st (88580 (sl sall laniiad
B0 dams PCR s a4yl (8 (8) Ui (o8 4 guasall Jolidl 3 5 a3 ISSR - PCR



asall a5 eV (e delill il cudle | il Sile 25 Jelil) o gal i) paall &l is iy Sl
A5 Ciliaall (5l a8 cailall (g

ISSR - PCR Jaducial) 3 jaldl Jelis 3213 dilaasll o) ool (8 ) Jsan

Go Tag Green Master Mix 12.5 ul (1x)
Primer 1l (1.0 uM)
Template DNA 2ul(50ng)

Sterile distilled water 9.5 ul

Total interaction materials 25 pl

Dbl e () i)l o3 ¢ 3 10 330 Vortex ) el s <l sSall < 3
a3 3 e gdelaatll Jelall el ( Thermocycler ) Cleaver Scientific ( CS ) ¢l
(9) dsa (Hamza et al., 2013 ) 2 25 e Gy s Y eyl (385 e Jelil

ISSR - PCR Juslusiiall 3 jalill Jeld el o (1 9) Js2a

34-50C°




1 Min
Extension 72 C°
7 Min
Elongation 72 C° 1
Infinite 4 C°

Gl Jilai s 8-1-15-3

PRSP RS CE S P LI P S i W VIN | IS RN [P A PP PN P BN T K GIVIVEN
sl 4Ll dse cawa 9« Photocapt MW V.10.01 gl Jleaindy 433y 3a)
( Nei and 383 L (38 5 AUl Aalaall s Genetic Similarity Index ( GSI)

j* 9

Li,1979)

gt

kS
SR
. -

Cnad gall (G Agliiall o ) e = |

alua o3 23 Template Stability (GTS ) Genome (1)) <l 4l 15 e Laiy

- Ay Adalad) DA e



a8 gall A Anliiall o al) 2o
100 * [ 1= 1= (% ) sl il 25 5

3 yhal) a8 g0 A A sl dae

. Atienzar et al. (1999 ) e Ialc!
(sl 3o LSt 4 sl Al s Polymorphism 4Sall 4p0aeill 4 giall danall Cusea
IR e 3l XS Discrimination Power duaxiiill 3 8 5 Primer Efficiency
- Alansari et al. ( 2014 ) e Talaie ) 4591 c¥atadl)

ALl = AL & jall 2

100 * [ ] =(%) tsalll dal) dpaaasl)

sl (& AN G el dae

bl & (ASN o ad) dae
100 * [ ] = ( %)zl

Gbald) A& JASH & 5ad) e

skl 8 Auliall o sl dae

100 * [ ] =(%) sl a5 gl
GLabl) JS dliall & el dae

AL [ sl 4Ll a8 e Jalaie | Dendrogram saseaill Jalasil) blaia oy
Un weighted pair - group Method with 48 )k Jleainly lld g [SSR &l yiisa



genomes.urv.cat / s8I &8 sall alasinly Arithmetic Average (UPGAM )
c bl oaseaill il a5 8 FigTree v.1.4.3 gebip p2ainls ¢ UPGMA

Statistical Analysis (Slas¥) Judaili : 16 -3

Randomized Complete Allsll 43 siall e Undll arara’ Jleatinly 4y )2l Crania

an g olaily bl Jalas Jlaminly il CullA o5 ¢ (Ll gl s adsall ) Laa Galale
Jaladl Genstat (2013 ) saladl Suaa¥l i jll Jesinls ¢ One-Way ANOV
$sima (38 B JLial Jleninly cildass siall (s (358l <y g8 g A gyl Clbaall iy
ss11) 0.05 adlaial s siws i 5 | east Significant Difference Test (L.S.D)
(1980 « 4 wals

abiall (any 530 Jsa agiul )2 JA e El Sherbeny etal. (2017 ) Jeasi
Salsola tetrandum , Atrplix halimus 4uall ULl e g 93 23305 8 AL

e dan 172 e Jpaall A ISSR 4t lialh 10 w=sdy Echinops spinosus
( Sy lis yhasay Sl JEl s 58 g galal) o all dae & CaDEAY)

O i (12017 ) (s rbal Al Wl il o cpliie: Genetic Similarity Index )
A sl claall b il sas gl dlaleadl & (TaxS axle 276 ) pabiayll dlalrs
(Genetic 3l il dise dad o I sl Ll 3 ¢ g sdadl Jaail) sl
Inter J<ise e lalaiel % 80 GS o aladll il s Wein Similarity Index )
se dadd aid ) ol dlladll 238 o) LS ¢ Simple Sequence Repeats( ISSR)
Ay s <l jad Gigaa e Jayles ¢ % 80 ) el S Y (sl ) AL



Results and Discussion — a8liall 5 il - 4
Aasl )l a8l g il Al i) g AiliesSll ailiadll axy @ 1- 4
281 sl 43S (A i CulS (pH ) sl G o Ll A (e Laadly
PH e 320 Of Cus ¢ e i) ad ) 31 L) g) 866 - 7.7 Om e gl i ¢
Lo 128 5 Sl 5 5 5 aualS) JSG o L 555 lall Ley ke JIS5 8 sy o il
Jea sill o cilS s & Lindsay .and Norvell (11978 )Juaiilly 430} s
455 o Lelil il 5 ¢ (Lpsiawnnnn 12.05) e o A gisall (EC ) (il
b ¥ Jabl A 5l dass Al dally Wl ¢ (Ta ey 3,36 ) sl s C & sal
s 50 Aol A J81 cidae ] Control @ se 4353 o)) aadld ( CEC ) daa sl
Caliy B adsall 45 8 ail) e f Cilas Lo (LaaS Jgaiins 7,84 ) Cialys A 5all
G o SN (g gumall G 50 KU Al all praia 3 SIS (L3S J saiins 16.33 )
B sl 4 b (5 gumall ()50 S A e ilais g Clial] 38 A gadall ol 54l
138 5 Control a8 s« 4 3 (% 0.513 ) 4w J8l Caaly s 8¢ (% 1.241 ) <aly
S il alian (e dadlil) cllailuiall e Sluzad a8l sall & Sl eUakdl )3 g2y
4ndla Jis5 ) elly (g0 Cua (5 gudand) () 50 SI (e A (5 siae Bal ) (A aalss
A 50 A0l ) 5 5 Aagii€ Gl g bl i e Gabaia ALEY jalial
4 puandl LS el pe Gl B ) a8 ALE] jualiall cala ) (505 Laa o 5l
Gy ALEN jualiall il o0lS5 Jals )3 e Jia (5 gmnll 00 )SU g ( Bradl,2004)
H* s Ol 4l A gen o 53003 Alls (8 4l Cum Allad galaa e 4l g
A g5 Laa Ji s S 5 il ¢ JauS 0 JISI aaslane Jin Alladl) paslaall (e ) ey
.( Kumpicnc et Warwick et al.,2005 ) sabiall <l 55185 Lol Y1 504 )
aiadl G (o sSial) deall 8 5555 Al el gad) (e Ao sana lla 5 3].,2008 ;
Luo et ) 4 il g 515 s nedl (¥ g8l oall da jo Jia (5 gudanll (50 )l
(85 (al.2010



B il ol s ) (10) Jsdn (A gemge LS s Ay il o) g8l panall Jalaill il ¢ e Ll
S (b Laga |30 Ll s g A ) Ao i uali ¢ Aty j (M) By o il (pe Cn
Jaial Gaall e 4 e b e 4 sinal) el 4 il apdaiad ) ¢ alaal) Claing
&l se Ao Aaclill 4 il o) giaY elld g dniall 4 i) (e 5S) A a5 5l ualiall
(Bradl,2004 ) Jsixiall aulS) g maall g cphall alas Jin mhand) e ddals

mpH mECds/m mCECcmole/kg <TOCY%

18

16 -

14

12

10

8

6

4

2

0 y 4 y P -

A B c D Control
mpH 7.7 7.89 853 8.66 85
m ECds/m 12.05 10.55 3.36 464 4.66
“CECcmole/kg  10.17 16.33 9.58 9.32 7.84
4TOC% 1.007 1.241 1.012 0.977 0.513
4 )yl ébn
aaliall dl Hall éﬁ\ygﬂ@w\ uailbadll ey 8 JSG
Aal D) &8l s o il el a5 5ill 5 Ao il s (110 ) s
D C B A Control 3aa gl daall
386 513 180. 2 170 390 % Jall

217 155 329 250 320 % bl



397 332 490.8 580 290 % Crad

Ay e
dang dang e Lk iy ik
Ax e Syl
3;3)’4

Aol B ALEN pualiall 5 55 A Al bl g i3 2 4

A ) 8l s oy A ALEN pualinll (e dlise €0 55 0 e g Adlaldl Al jall < ekl
) a3l e g Adbiaall il glall A&l ) sl () a5 580 5 028 30l 3 o aa g 8
Ay guzand) Balall A g 4 5l Ay ) Wiyl COLDEAY) s 53 Al Sl a8 5 8 Ay 3
9 JISaY) ) Ay il Adadsy) SIS 5 daliall col juailly by g il 3l A sl Ay
(g

(o W55 (5 s o3 ) sl (O o simn (3558 2535 (Slumn Y] Qi) il iy
&5l 4y e Gsine Control 5 D ¢omd sall (30 98 G55 3) SN (alas ) puaric
il (LasS aale 26,326 < 29.584 ) Ll abia I jaial 380 yill Ja Do
& 50 a5 (Says (1paS a2le 73,504 ) il Al 3S 5 ef A gisall Jaei Log
<D<C<B<A - &3YG@Es e gaba)ll (el gina Cua (e 4l

.Control

el el 8 jae G U dand ddase (e Ay 3l a8l gall Gl Al all &3 (e ey
A abia ) il alara G (352 138 5 oyl SN Galia )1 S il a8
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Summary

This study was conducted in five private orchards situated at Al- Dair District (
Naher Bin Omar , Al-Zuein , Al-Ghrahi and Om-Masjid ) and at Abo EI-
Khassib District ( Al-Saragi , as Control site ) during the period 25/2 /2018 -
30/9/2018 to investigate the effect of pollution with heavy elements and
petroleum hydrocarbons on some characteristics of the date palm fruits and
leaves of the Hillawi cultivar .Soil samples , deposition atmospheric dust and
date palm samples were collected from the sites that were selected during the
study period and some physical and chemical properties of the soil were
estimated .The concentrations of lead, cadmium, iron and zinc elements in the
soil were estimated and their concentration in the deposition atmospheric dust
and in the leaves and fruits of Hillawi date palm trees by using an Atomic
Absorption Spectrometer . The biochemical, anatomical, and molecular
characteristics of the leaves, as well as some physical and yield characteristics

of Hillawi date palm trees were also determined.

Results of this study showed the following :

1- It was found that the highest concentrations of the studied elements ( lead,
cadmium and zinc) were in the soil of the site, Naher Bin Omar and it reached
to 73.504 , 6,231, 284.029 mg kg™ respectively, whereas it was found that the
highest concentration of iron was in the soil of the site Om- Masjid, and it
reached 5456.891 mg kg, The lowest concentrations of lead, cadmium and
zinc were recorded in the soil of Al-Saragi site and they were 26.326 , 1.263,
44.651 mg kg respectively, as for iron only , the soil of the site of Al-Saragi

recorded the lowest concentration of 4139.237 mg kg™.



2- It was observed that the highest concentrations of the studied elements, lead,
cadmium, iron and zinc in the deposition atmospheric dust were at the Al-
Zuein site and were 19.23, 0.256, 1247.77, 192.17 mg m™ respectively,
whereas Al-Saragi site recorded the lowest concentrations of the elements and
it was 2.88, 0.051 , 287.448, 30.17 mg m™ respectively.

3- It was found that the highest concentrations of the studied elements lead,
cadmium and zinc were in the leaves and fruits of Hillawi cultivar for the
Naher Bin Omar site, whereas it was found that the highest concentration of
iron was in the leaves and fruits of Al-Zuein trees and that the lowest
concentration of lead, cadmium, iron and zinc was recorded in the leaves and

fruits of Hillawi trees at Al-Saragi site.

Results of heavy elements effect on the studied characters showed the
followings:

1- Al-Saragi site recored significant increase in total chlorophyll pigment in
leaves over the rest of the sites with the exception of Om-Masjid site, and it
was 4.87 and 4.25 mg100 g, respectively, whereas the site of Naher Bin Omar
gave the lowest value of 2.69 mg 100 g*.

2- Al-Saragi site was significantly superior over the rest of the sites and
recorded the lowest concentration of hydrocarbons in the leaves and fruits of
trees. whereas, Al-Zuein recorded the highest concentration of hydrocarbons in

date palm leaves and fruits trees.

3- The site of Naher Bin Omar recorded significant increase in leaf total

soluble carbohydrate over the other sites , but did not differ significantly from



the site of Al-Zuein ( 24.17 and 22.98 mg g* dry weight respectively). whereas
Al-Saragi site gave the lowest value of 18.06 mg gdry weight.

4- The site of Naher Bin Omar record significant increase in leaf content of
amino acid proline over the other sites , but did not differ significantly from the
site of Al-Zuein and gave 13.01 and 11.78 pmol gm™ fresh weight
respectively, Al-Saragi site gave the lowest content of 7.00 pmol gm™ fresh

weight.

5- The site of Naher Bin Omar gave significant increase in the average fruit
weight, length and diameter over the other sites and gave values of 8.65 gm,
3.543 cm, and 1.394 cm respectively, while the Al-Zuein site recorded the

lowest values which were 5.37 gm, 2.764 cm, and 1.190 cm, respectively.

6- Al- Saragi site had significant increase in productivity over the other sites
and gave the highest productivity of palm trees, which reached 42.82 kg,
whereas the site of Naher Bin Omar recorded the lowest productivity of 14.17
kg.

7- The study of the anatomical characters of palm tree leaves, showed that
Naher Bin Omar site had lower length and width of vascular bundles, lower as
well as thickness of proto and meta xylem and phloem ,increase in thickness of
the upper epidermis and the cuticle of upper epidermis, increase in thickness of
lower epidermis and cuticle of lower epidermis, but there was a reduction in
mesophyll layer thickness and reduction in cell size. Result showed heavy

spreading of tannin cells in all sites as compared with Al-Saragi site.



8- The Naher Bin Omar site had a lower value of Genetic Similarity Index (
GSlI ) to ISSR primers ( 72% ) as compared with that the Al- Saragi site, as
well as reducing the value of the Genome Template Stability index ( GTS) at
the Naher Bin Omar site with a percentage of ( 65.5% ).The results of the
Dendrogram analysis of the clusters of the amplified DNA bundles resulting
from the primers in the palm tree leaves showed that the sites were divided into
two main groups . The first main group included the Naher Bin Omar site and
the second main group was divided into two subgroups. The first subgroup
included the Al-Zuein site. The second sub-cluster contained the first cluster
that the Al-Ghrahi site, which was associated with a binary group consisting of
the two sites Om-Masjid and Al- Al-Saragi, which indicates that sites close to
the sources of pollution lead to the occurrence of genetic changes confirmed by
the study of ISSR indicators.
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