G Aailil) ¢ gaall) cilial (8 da glal) Jaadl Asig gl g A Jad) Julas)
é...énﬁ\ g.‘.u.d\ JC'\SY\

Sl e (4 03 G Gl 2
) i)

‘ﬂym‘& G 2

AL Lo A Ae daa) 2

il paldival)

Al daadl Jae g 3ysall Zlul) adadll aladinly Gaal) leead) HESYL duhall 238 Cadia)
dch)y Jere (A YV E— Y OIY ol P Auhall oda cypal L osalll e Calioal day)Y
del))s Aanlly slay¥) 4S ¢ Al Bhliall de))) and ¢ dygad) A8l Jeray 4kall AausY)
Al cadia) Cum AlalSie ylad ued eha) aig . piell de Glld) daals ¢ daladl Blliall
dag)) (e Aadal ALl adadll A lexdd) SESY) e salll ciladaie a0 dubay V)
e Aanll) i) Jshas aae dde Liae 4l Ay coaial Al 4 yailly Lo sl (e Caliial
el Ay cuaial ZIEN Appaills L sail) Cilalaia e ddbide Clidg aladinly B8l HEQYI
Cacia) Aaghll Apaill €Y e dalide il aladiuly AN Y e dasll) e
Lol LA slall (ge ddlise GBS dai¥) @ lhe G e B (sl Glal dlaiiad Ay
Osalll Calical 436l coliAY) Ay ddi)ells daadl Jer cacials doslal) 4y 5al)

.(PCR) Judeiiall 3pabill Je i aladsiuly

DEY) las & (Completely Randomized Design) Julll Jlgdall asaaill anaiiad

Calial) (s Aygime GBI dgay ) AV Apaill mil cslal Lo salll GaliaY Gaal



O il cnelal Cua Al Gliall aeal legin Jelilly sall cledaie cliSHg
aehyl JSuall BN ) @) 2,4- D ae Legilidgig BAP ¢ Kin e dasdiall cfyS 5l
2y Aie Gl g L..gi o a2 ) il cpli) WS LAauhall Jas gl Calial aea
Slo cgal Al Ll bl e " 5 S I ¢ g el GiluaY (36N
Gl ) Johal "yl aiall mul 2,4- D ae Lagilad g3 BAP « Kin' (e diaddie GlyS 5
- 2,4= D jlfaale) + BAP (s jilfaaks 0 e Aygaal) daal) Al e (anYoct)
Ll Al Je Anen/Shs¥) (e e S ) Kye I canall o) Al Ll LS
2 ddelae 4t ady i - 2,4= D jilfaale Y + BAP jilaale vc0 e dygiadll
DS LS 8 gl inally "Wy ) " il o ) sl Ll ¢ Lellaialy caldy pud)
bagads Kin § BAP (0 daidie GiSH e dydaall 3l 20l e Glisd) e 22
Szl Jsh "o Giinall 0S5 - BAP lfpale V5 veo e dygiaall dpiadl 15
BAP jilfaale ¥ ¢ (ak Y4,AY) BAP jillaale w0 o dygiaddl Zodal Sl e
Cpiicall g/ Ghe¥) 23 35y ilaale) S5 Ldaddl Al ) BAP dilal (AW AAY)
Ayyie AT 35y ) ) Cola) 8 dal) Aat (el Led it 5 " o
Lsina pe S Legin Jelall o) Y sl ciladaie cblalaa G Sl el Galial oyu
¢ YY) Gy 1B Hodall (e 2o il Sy Gl Caiall Gl o) il cyedal S8
Bl L I e min " laed ¢ lomd GluaY) e %YOVY 5 &ETAL
S Jin 8 lfaale) 35 e BA (S g paler 0 585 v NAA (s V)
e S "WShe Gl " caball Jaw %Y 0 jlate EBLlaall L e 0 Ay Hedal)
Jas o (+¢79Y) s canall 8 (+,909) (el canall o35 (1) eV) A/ jsdall (g
¥ eda Jeh "y N Giall B (a) YeT9) jedall Johl Mgl Caiall
Lad ) ) alaale ) 585 IBA 5 glfaale vc0 385 NAA dila) L (ae) VYY)
Cilial aes o ) At sl 288 As glall At ey Lad L (aeV Y eEY) sda Jolal )
il ol Al Ldsal) Gl e Lghie )y die dlle il el Auhall 4 deadtivid) ¢ gall



ha gsiee S @il 8 Glial) pea o) ) okl cpls) WS sk clS ool Ll
St D i ' 5 "Wy I il (% 5 % oY) dadipall dagldl hSH e
A pud) Jsha Jassgia ¢ A8y pus/(3hysY¥) 220 ¢ A8y gus/A0 Qi) gy pud) 220 Cildia el Lasd audll
=% +¢) dagle lSp e Aygiaal Ldad) clinl) e @l (ae) Ll Jsh 5 (k)
Aaglal slie Syl Cligd) e a2 5S) Cilas " 5 "Kaye ol Gl L% o
Oo Aanidie GSH o ddaadl Ll clidly (3asle @lSH sn) Wil Ay e
iy guall e 220 o) s "gped 5 "gpmd " Gsadll Galial (%0 Y 5 %)) daslal
Aaslall @Sy dais dasgie Hhualy daglall G385 dags o el lgdde Gyl Al
dula Ll e ciia Glual) oda LAsgldl GfSp dagn Gl el Jb e
ol Yo o) ) Auhall piage el CiliaY A daadl Ayt il ooyl LAaslall
Slaslag) 2l VYA 08 poane el Wajlaal & s Sede 53l Ve deal e Sy
s 1534 ) L gl oLl WS L s taly/ il Y10 oy daniey ((Slaslae s
Sl colal L lesbie 3k YY aae calaely sam il Cipelal s gsal YO Jual (e
B " cially, Jl adise VT e PA e ojud @ 3 S0 (I salll iia )
gl iall 5 Adls wllge VTl aially ¢ Sy dige 1T 23 ojnd &
"Gy 5" i sl Ll Ly OPT-03-400 bl adsal) . Al adse V1
Sme s OPT-06-400 _hsll adsall oyed 5 "Spsr o Glial¥l ae ol 4
"y Caally Lld Jagipe OPT-06-450 sl adsall . " " 5 "(ged’ aluadll
Lageads goalll SadS Jiae (Jhs alise ingg ia Aegall Ll Clalaal) (ge 2ay I3
Cilial G Ahsl Aballs Agdll dapy Ay et Lady L win " ciiall aalll el
oy " Caiall Ul Lead CGlua) Gl o) ) bl colal s Auhal) aaage g sall
dayn il Lay (+eYVA) s Caiall 5 "gpedd Canall ¢ (+0)OF) "gyed Canally

(eNIT) Tt st o Al Al



Molecular and Protein Analysis for the Identification of Salt

Tolerance of the In-vitro Propagated Lemon Genotypes

AbdulMohsin Radah Obead Al Sayed

Supervised By

Dr. Magdi Ali Ahmed Mousa

Dr. Ahmed Abdullah Bakhashwain

Abstract

The presented study considered the in vitro propagation using nodal
segments and DNA fingerprinting of four lemon culttivars. The experiments
were conducted during 2012-2014 in the Lab of Plant Tissue Culture and the
Lab of Plant Biotechnology, Department of Arid Land Agriculture, Faculty
of Meteorology, Environment and Arid Land Agriculture, King Abdulaziz
University. The first experiment considered the effects of growth regulators
on in vitro nodal segments of the lemon cultivars. The second experiment
investigated the impacts of adding different growth regulators combinations
at low levels to the culture medium for enhancing shoots multiplications and
elongations. The third experiment investigated root induction and roots
formation of the lemon formed plantlets. The fourth experiment focused on
in vitro secreening of lemon cultivars to salinity tolerance. The fifth
experiment focused on the DNA fingerprinting and possibly genetic
diversity of the four tested lemon cultivars using RAPD-based PCR
technique. The experiments of in vitro culture of Lemon were laid out in
Completely Randomized Design (CRD) using 4 replicates. The results of
first experiment revealed obvious significant differences due to effects of



lemon cultivars, plant growth regulators combinations and their interactions
on in vitro nodal segments of lemon at all measured traits. The results
illustrated that the low concentrations of Kin and BAP alone or in
combination with 2,4-D caused early buds sprouting of all lemon cultivars.
The lemon cultivars ‘Shehri’ and ‘Aln-Eureka’ revealed highest percentages
of sprouted buds on culture medium supplemented with a combinations of
BAP at high concentrations and 2,4-D at low concentrations. It was observed
no dead shootlets of ‘Shaary’, ‘Aln-Eurka’ and ‘Banziher’on -culture
medium contained low concentrations of Kin, BAP alone or in combinations
with 2,4-D. The tallest primary shoots were produced by ‘Shehri’ (25.4mm)
on cultutre medium contained BAP at 0.5 mgl™*+2,4-D at 1mgl™. The lemon
cultivar ‘Aln-Eureka’ produced the maxiumum number of leaves/shoot on
culture medium contained BAP 0.5mgl™ + 2,4-D at 1mgl™. For shoot
multiplication, the results showed that all explants of ‘Aln-Eureka’
developed shoots on culture medium supplemented with Kin 1mgl™ and
BAP at 0.5mgl™ and 1mgl™. Adding BAP at 0.5mgl™ and 1mgl™ to the
culture medium enhanced shoots formation of the lemon cultivar ‘Aln-
Eureka’ and ‘Shaary’. The greatest lengths of formed shoots were produced
by ‘Shaary’ explants on culture medium supplimented with BAP at 0.5mgl™
(39.87mm), 2mgl™ (38.83mm). Adding BAP at 0.5mgl™ to the culture
medium increased number of formed leaves/shoot for ‘Aln-Eureka’ and
‘Shaary’, and BAP at Imgl-1 increased number of leaves/shoots of ‘Aln-
Eureka’ and ‘Banziher’. Shoots of ‘Aln-Eureka’ formed roots higher by
27.21%, 43.84% and 75.72% than ‘Shaary’, ‘Shehriu’ and ‘Banzahir’,
respectively. Adding a combination of NAA at 0.5mgl™ and IBA at 1mgl™
estimulated higher percentages of lemon shoots to form roots (35.42%)
followed by IBA at 1mgl™ (33.33%). The cultivar ‘Aln-Eureka’ formed
highest number of roots/shoot (1.76) followed by ‘Shaary’ (0.909), ‘Shehri’
(0.818) and ‘Banziher’ (0.697). The presence of NAA at 0.5mgl™ in the
culture medium significantly increased number of roots/shoot (2.55).
‘Shaary’ with 12.69 mm and ‘Aln-Eureka’ with 11.30mm produced the
highest root lengths. The combination of NAA at 0.5mgl™ and IBA at 1mgl’
! produced the highest length of roots (21.43mm). Regarding salinity
tolerance the results showed that all tested cultivars revealed highest
performance on medium without salt treatments (control) and lowest



performance on culture medium with 0.7% and 0.9% NaCl. The cultivar
‘Banzahir’ and ‘Aln Eureka” registerd highest no. of developed shoots, no.
of leaves/shoot, average shoot length (mm) and maxiumum internode length
on cultutre medium with various NaCl concentrations especially 0.1% and
0.3%. The cultivar ‘Baziher’ and ‘Aln-Eureka’ revealed highest performance
under various treamtemnts of NaCl and considered to be salt tolerance.
‘Banzaiher and ‘Aln Eureka’ regestered highest no. of shoots without salt
stress symptoms with control treatments and 0.1% - 0.9% treatments of
NaCl. The cultivars ‘Shehri’ and ‘Shaary’ recoreded high values of number
of soots with mild chronics, medium chlornic and intense damaged on all
culture medium with 0.1%-0.9% NaCl concentrations. These cultivars
considered as salt sensitive. About the identification of lemon cultivars using
RAPD markers, the results revealed that 35 (58.33%) reproducible RAPD
primers out of 60 produced a total of 128 bands (monomorphic and
polymorphic bands) with an average 3.65 bands/primer. Out of the 35 RAPD
primers 11 were informative and produced a total of 51 bands where 29 were
monomorphic (56.86%) and 22 (44.00%) polymorphic. The lemon cultivar
‘Aln-Eureka’ was identified by 14 RAPD loci, ‘Banziher’ by 16 RAPD loci,
‘Shehri” by 10 RAPD loci and ‘Shaary’ by 16 RAPD loci. The RAPD
marker OPT-03-400 was tightly linked to the lemon cultivars ‘Banziher’ and
‘Shaary’, while the marker not identified ‘Alin-Eurka’ and ‘Shehri’. OPT-
06-400 was marker specific for ‘Shehri’ and ‘Shaary’, while OPT-06-450
was tightly linked to ‘Banziher’ and considered as marker specific for the
lemon cultivar ‘Banziher’. Less similarity was observed between ‘Alin-
Eureka’ and ‘Banziher’ (0.066), ‘Shehri’ (0.083) and ‘Shaary (0.066). High
similarities were found between ‘Shehri’ and ‘Shaary’ (0.231), Banziher’
and ‘Shaary’ (0.218) and between ‘Banziher’ and ‘Shehri’ (0.153)



