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ABSTRACT

The genus Lactuca L. hasan economic, edible and medicinal importance. However, it facesmany biotic and abiotic
problemsthat limiteditsyield. Severd viral, bacterial and fungal pathogensinfect the genusand inflect adevastating
effect. Also, some insect pathogens cause damage to leaves of Lactuca serriola and Lactuca sativa. The use of
pesticidesto control these devastated diseasesis harmful for human and environment. The most important abiotic
factors that limited the growth of lettuce are low and high temperature, high soil salinity, soil acidity, high soil
moisture and humidity. Therefore, to overcome the harmful effect of biotic and a biotic factors, the scientists pay
attention to genetic resources to find the genes conferring resistance, and the genes conferring high and good
agronomic traits. The first step in exploiting genetic resources for human interest is the collection of genetic
resources and the assessment of genetic diversity within and among species. There are many techniques used in
evauation of genetic diversity within and among plant species. They are extends from morphological traits to
molecular markers passing with biochemical markers. Inthisreview, we surveyed all the data on using biochemical
markers in the genetic assessment of Lactuca spp. © 2014 Trade SciencelInc. - INDIA

INTRODUCTION

ThegenusLactuca L. belongsto oneof thelargest
plant families, Asteraceae, inthetribe Lactuceae of sub-
family Cichorioidese. The L actuceae comprises 70 gen-
eraand 2300 specied?, while Bremer et al ' reported
98 genera and more than 1550 species. The genus
LactucaL. includes97 wild species (16 in Europe, 12
inAmerica, 43inAfrica 51inAsia)®4 confined mainly
to temperateand warm regionsof Europe, Asia, North
America, further Africaand Indonesia. Some of them
arenaturaizedinAustralid®.

Severa speciesof thegenusLactucal. havebeen
cultivated since ancient timesfor their economic and
medicina importance. Cultivated | ettuce (Lactuca sa-
tiva) isthemost important | eafy salad vegetablein the
world® and richiin vitamins B and C. Theoil of the
Oilseed group, withahigh vitamin E content, isused

for human consumption. Lactuca serriola and other
wild Lactuca speciescan be eaten asasalad, although
they have something of abitter taste. Severd speciesof
thegenusLactucalL. arerichinamilky sap that flows
freely from any woundsin the plant. Thissap contains
lactucariumwhichisused in medicinefor itsanodyne,
antispasmodic, digestive, diuretic, narcotic, gphrodisiac,
soporific and sedative properties. Itistakeninternally
inthetreatment of insomnia, anxiety, neuroses, hyper-
activity inchildren, dry coughs, whooping cough, rheu-
matic pain'®. Thesap hasal so been applied externally
inthetreatmentsof warts.

Severd vira, bacteria and fungal pathogens, such
as yellows virus, turnip mosaic potyvirus,
Microdochium, Rhizomonas (corky root disease),
Bremia (downy mildew), and Erysiphe” are one of
the most important problems affecting | ettuce. Al so,
some insect pathogens such as Bremisia spp. and
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Trichoplusiani aretheonly insectsreported ascausing
damage to leaves of Lactuca serriola and Lactuca
satival®¥. The use of pesticidesto control these dev-
adtated diseasesisharmful for human and environment.
Therefore, atention hasbeen paid to genetic resources
to find the genes conferring resistance, and the genes
conferring high and good agronomictraits, including oil
content in oil producing species.

GEOGRAPHICAL DISTRIBUTION
AND ECOLOGY

Detailed survey of availableliterature datahave
shown that the genus Lactuca L. confined mainly to
temperate and warm regions of Europe, Asia, North
America, further Africaand Indonesia. Some of them
arenauraizedinAustralid¥. Most of Lactuca species
arexerophyteswell adapted to dry climatic conditions,
except for someendemic liana-like speciesfrom East
Africarainforests and Madagascar™®. The northern
limits of occurrence of many of Eurasiatic speciesis
between 50 and 55°N. L. sibirica has the northern-
most distribution, Somelocalitiesreach at 70°N. The
Eurasiatic species L. tatarica extends further to the
west to °W. Boundary of distribution of themost com-
mon speciesL. serriolareaches65°N and 5°W in Eu-
rope. Theoptimal e evationsfor themgority of Lactuca
species are between 200 and 600 m but representa-
tives of thisgenus can befound from the sealevel to
morethan 2,000 m“4,

ThegenusLactucal. isvariablefrom theecologi-
cd viewpoint and its species occupy various habitats?.
Themost common speciesL. serriola, L. salignaand
L. virosa are weedy and occur on waste places and
ruderal habitats, mainly along roads, highways,
ditches™. L. aurea, L. quercina, L. biennisand partly
adsoL. sihiricaoccurinwoodland communities*. The
mgority of Lactuca speciesarecalciphilousplantsand
stlelimestoneand dolomiteareas, mostly rocky dopes
(L. perennis, L. Viminea, L. graeca, L. tenerrima)i3.
L. tatarica and L. acanthifolia grow on cliffs at the
seashore, but L. tatarica expandstoAsiaand Central
and North Europe as a weedy species occupying
unfertilesalt substrataaswel 111214,

ORIGIN

Zohary*s assumed that L. dregeana DC. origi-
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nated and spreaded intheregion from Eurasiato South
Africa. Also, he pointed out that much less attention
has been paid to the Southwest Asian speciesinrela
tiontotheoriginof cultivated | ettuce. Lactuca aculeata
Bois. & Kotschy ex Bois,, L. scarioloidesBoiss. and
L. azerbaijanica Rech. appeared in the centre of ori-
gin (Southwest Asa) of lettuce. L. serriolaisgenerdly
believed nativeto Europe, western Asiaand northern
Africd®. Itislikely that it originated on the Mediterra:
nean rim on rocky wasteland or woodland clearings. In
genera European Lactuca specieshave centre of ori-
gininthe Mediterraneanregiont.

Thereareseverd different opinionsabout the cen-
treof origin of cultivated | ettuce (Lactuca sativa). Ac-
cording to Lindqvist*, it probably originated from
Egypt.. According to Vavilov, cultivated | ettuce origi-
natedinthe Mediterranean ared. Thisisdsotheview
of*8. Boukemaet al.[*% stated that domestication of
lettucetook placein Southwest Asaintheregion be-
tween Egypt and Iran. Rulkens® stated thet cultivated
lettuce hasitsoriginin the Kurdistan-M esopotamiaarea
and not in Egypt. Kesseli et al.l?! reported that
Lindqvist™®, Durst?, De Candol €% and Sturtevant(24
expressed severd viewsontheorigin of cultivated let-
tuce. Thesewerethat: (1) lettucearosefromwild forms
of L. sativa; (2) itisoriginated directly fromwild L.
serriola; and (3) lettuceisproduct of by hybridizations
between different species. Thegeneradly held view was
hypothesis 2; there are no extant, truly wild L. sativa
populationsand L. serriola wasthought to encompass
fully thevariation of cultivated lettuce®!. However,
Lindqvist™® concluded that hypothesis 3wasthe most
plausible, since hefound two morphological characters
of L. sativa (pointed | eaf apex and spotted anthocya
ninonleaves) not knowninL. serriolabut presentin
L. saligna and L. virosa, respectively. Ryder and
Whitaker!? further € aborated on the hybridization hy-
pothesisof Lindgvist, pointing out that rel ationships
between progenitor and derivative species may be dif-
ficult todefine.

GENE POOL AND BREEDING SYSTEM

The primary genepool of Lactucasatival.isrep-
resented by itsnumerous cultivars, primitivelandraces
and wild specieswithout crossing barriers- aworld-
wide spread L. serriola, further L. aculeata, L.
scarioloides, L. azerbaijancia, L. georgica, L.
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altaica occurringinAsiaand by L. dregeanafromthe
South Africa®. L. saligna belongsto the secondary
gene pool. Thetertiary gene pool includesL. virosa
and some other wild specieswhich canbecrossed with
L. sativawithdifficulties®.

M odern breeding methodsof cultivated |ettuce are
based on utilization of wild related species and pro-
genitors. Although cultivarsare 99% sdlf-pollinating®,
somecrosspollination occursandinter-specific hybrids
among different members of the subsection Lactuca
can be made. The species L. sativais cross compat-
iblewith L. serriola, L. altaicaand L. aculeata, and
with somedifficultieswith L. salignaand L. virosa“.
L. serriola, L. Salignaand L. virosa have been used
in L. sativa breeding?”. Close rel ationships of wild
speciesfrom section Lactuca demonstrate occurrence
of spontaneousinterspecific hybridsL. serriolax L.
aculeata, L. serriolax L. dregeana, L. serriolax L.
altaica, L. serriolax L. salignaand L. saligna x L.
altaicain natural populationsg”. Modern approaches
e.g. somatic hybridization? and acreation of transgenic
plants® areexplored in | ettuce breeding programs as
well. L. sativa can be somatically hybridized with L.
tataricato producefertile hybridg®. L. vimineaand
L. sibirica can be hybridized with L. virosa and with
L. tatarical®!. Sincethe mgjority of thewild Lactuca
spp. isobligate self-fertilizing species, the accessions
arenot isolated during their regeneration®. Theacces-
sions of out-breeding species (L. perennis and L.
viminea subsp. chondrilliflora) areisolated and manu-
aly pallinated.

GENETICDIVERSITY

Geneticdiversty istheraw materia permitting Soe-
cies to adjust to a changing world, whether these
changes aredueto natural or human factors. Thege-
netic profileof whole populaionstypicaly variesfrom
place to place across a species range. These differ-
ences may arise astheresult of chance occurrences,
such asthe genetic composition of dispersingindividu-
alsthat create anew population (founder effect), or
changesin allelefrequenciesthat result from chance
mating invery smal populations (genetic drift)*3. Dif-
ferencesamong popul ations can a so ari se systemati-
caly, especidly if theenvironment invariousplaces ex-
posesindividual sto different optimafor survival and

reproduction (fitness). For these and other reasons,
popul ations often divergefrom oneto another intheir
genetic composition. Such divergenceis especially
strong and rapid when thereislittle geneflow among
populations(e.g., limited dispersal of seedsor pollen,
or limited movement of animal sacross physiographic
barriers). Over evol utionary time, such among-popul a
tion genetic differencescan accumulateandresultinthe
development of anew species (allopatric speciation).
K nowledge of the amount and distribution of genetic
variabilitywithinaspeciesisvita to plant breedersbe-
causeitisanimportant cons deration when selecting
germplasmto beincludedin abreeding program. Also,
itishe pful to genetidtsmanagi ngplant geneticresources
and providesinformation for designingsampling proto-
colg¥. So, genetic diversity studies are essentia for
providinginformation for propagation, domestication,
and breeding programsaswell asconservation of ge-
netic resourcesfor plant species. Thebiochemicd traits
(storage proteins and isozymes) have been used by
geneticistsand evol utioniststo describe genetic varia
tion withinand among popul ations of the same species.

GENETICDIVERSITY BASED ON
BIOCHEMICAL TRAITS

Sorageproteins

Proteinsarethe post-transcriptiona and transla-
tional products of an organism’s DNAB4, and form
structurd and enzymatic componentsof cd g%, Ther
sizeand amino acids sequence arethedirect results of
transcription and trand ation of the nud eotide sequences
of the genes®%, Hence, any observed variationin pro-
teinsystemsisconsidered asamirror for genetic varia-
tions.

Protel nshave been separated and characterized by
different methodse.g., ultracentrifugation, chromatog-
raphy, serology and electrophoresig¥"4142 of these
methods only, el ectrophoresi s provided datafor gene-
ecologica studies**#, Thismethod isthemost appro-
priatefor the separation and equivoca comparison of
proteins 549, Electrophoretic techniques have been
widely used asarapid and accurate test to identify and
characterize different cultivars and genotypes of
plantg®52, Genotypeidentification by el ectrophoretic
protein fingerprinting was used to assessthe uniformity,
purity and agronomic meritg®>8
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Electrophoreticandysisof nativeor denatured seed
storage proteins was used to provide information
concerning the genetic variability, which represent a
source of information for ng genetic and taxo-
nomic relationshipsat the specieslevel and below™,
for example, Vicia fabal>(Sammour 1990a), Cicer®,
Panicumi®t, Triticum®d, Hordeum®¥, Lotus“,
Leng®l, Phaseolug®!, Trifolium®, Astragalus®”,
Arachis hypogaeal®®, Lathyrus sativus®® and
Lactucal™",

Mejiaand McDanid™ used € ectrophoretic tech-
niquesto study characterization of |ettuce cultivars.
Some, but not dl, of thetwo autumn desert, threewin-
ter desert and three coastal cultivarsstudied could be
distinguished from one another on the basis of differ-
encesin seed soluble protein and esteraseisozymecon-
tents, asreved ed by polyacrylamide gel € ectrophore-
gs.

Vries™ used SDS-d ectrophoresismethod to study
characterization and identification of Lactuca sativa
cultivarsandwild relatives. Patterns of achene proteins
of L. sativa cultivars are compared with those of L.
saligna, L. serriolaand L. virosa. The study revealed
that L. virosaand L. saligna are easy to identify and
are characterized by typical banding patterns. L. sa-
tiva and L. serriola share the same banding pattern.
They differ clearly from L. salignaand L. virosa. L.
sativaand L. serriola areclosdly related (in terms of
sgmilarity), formingacommongenepool and L. serriola
hasplainly beeninvolved inthe domesti cation process
of L. sativa. So, SDS-PAGE of seed storage proteins
has proven asimple and effective method for distin-
guishing among plant accessions.

| sozymes

|sozymeswere defined asstructurdly different mo-
lecular formsof anenzymewith, quditatively, thesame
cadyticfunction. Isozymesoriginatethroughaminoacid
alteration, which cause changesin net charge, or the
gpatid structure (conformation) of theenzymemolecules
and dso, therefore, their e ectrophoretic mobility. After
specificganingtheisozymeprofileof individud samples
can beobserved™. Dataderived from el ectrophoretic
gelsconsists of the number and rel ative motilities of
variousenzymeforms, which with appropriate genetic
analyses, becometransformedinto single or multi loci
genotypesfor eachindividua®. Reasonsaremany for
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the popul arity of e ectrophoretic data®., but foremost
among theseisthat isozymesprovideaseriesof readily
scored, single-gene markers. Enzymesthat are coded
by different alelesof adistinct locusor those coded by
separateloci frequently show different e ectrophoretic
motilities™7..

Allelefrequency dataare used to obtain anumber
of measureswhichinclude averageleve of heterozy-
gosity (which estimatesthe probability that two dleles
taken at random from the population are different), av-
eragelevd of polymorphism (whichisthecondition of
polymorphic gene and characters, wherethe polymor-
phic genehasat |east two dle esand polymorphic char-
acter hastwo or morequditatively distinct morphs) and
mean number of alelesper locus™.

Isozyme analysis has been used for over 60 years
for various purposesin biology, e.g., to delineate phy-
|ogeneticrdationships, toestimategenetic variability and
taxonomy, to study popul ation genetics and devel op-
menta biology and, to direct utilizationin plant genetic
resources management and plant breeding!), for ex-
ample, Phlomis mergaritael’®, Pereskia
guamachol™, red cloverl”™, Ballotal™,
Kirengeshoma palmatal®”, Lespedeza®! and
L actuca[60,70,82—88] .

A few articleshave been published, focusingonthe
study of Lactuca spp. usingisozymesanaysis. Three
of theseworksfocused on Lactuca species®# one
on L. sativa (cultivated lettuce)™, one on L.
serriolal® and four studying the genetic variability of
cultivated lettuce and wild Lactuca specieg®08384 8-
%I, These publications summarized the appli cation of
isozymetechniquesfor theidentification of genetic vari-
ability among cultivarsand wild popul ationsof Lactuca
spp. (L. aculeata, L. serriola, L. saligna, L. virosa)
and the determination of the genetic and phylogenetic
relationships of Lactuca spp. The results showed a
lower leve of intra-speciesthaninter-speciesdiversity.

Isozymevariation wasused to characterizelevels
of variation and the systematic rel ationshipsof wild and
cultivated Lactuca populations by Kesseli and
Michedmore®, L. sativaisgenerally assumed to have
aprogenitor smilar to L. serriola™®. Isozymedatasug-
gested a polyphyletic origin of L. satival®”®. Roux et
al [ used isozyme datato show that L. aculeataisa
part of the L. serriola complex, confirming their ge-
netic closenesswith L. sativa, and al so reported that
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L.salignaand L. virosa arevery distinct from the oth-
es.

Dziechciarkova et al .°Y used theisozymetechnique
to study genetic variationin European Lactucaserriola
germplasm. Thestudy included two different forms of
Lactucaserriola. They aredescribed asL. serriolaf.
serriolaand L. serriolaf. integrifolia. Altogether 56
samples (accessions) of bothformsof L. serriolaorigi-
nating from twel ve European countrieswere analyzed
for isozyme polymorphism. Eleven enzymatic systems
wereused for the characterization of variation and nine
of them showed polymorphism. From 66 bands
(isoforms) observed, 42 displayed polymorphism.
According toisozyme polymorphism, the studied set
wasdividedinto two groups. Thefirst group comprised
mostly samplesfromAustria, Czech Republic, Sovenia
and Sweden; the second group contained mostly
samplesfrom France, Germany, Great Britain, Italy,
Netherlandsand Switzerland. A good relationshipwas
recorded between isozyme polymorphism and taxo-
nomic status of both L. serriolaforms.

From theabove summary of studies, it was dem-
ongtrated that isozyme markersdisplay ahigh level of
polymorphism and areuseful for the characterization of
variability and thedetermination of taxonomic rel ation-
shipsand speciesidentity.

REFERENCES
[1] A.Lebeda; Rep.Res.Prog.OECD, ‘Biological re-
source management for sustainableagricultural sys-
tems’, Hort.Res.Int. Wellesbourne, UK, (1998).
K.Bremer, A.Anderberg, PKaris, B.Nordenstam,
J.Lundberg, O.Ryding; Timber Press, Portland, Or-
egon, USA, (1994).
Lebeda, I.Dolezalova, D.Astley; Genet.Res.Crop
Evol., 48, 121-133 (2001a).
Dolezalova, E.Keistkova, A.Lebeda, V.Vinter;
Hort.Sci.Prague, 29, 56-83 (2002).
P.McGuire, E.Ryder, R.Michelmore, R.Clark,
R.Antle, GEmery, R.Hannan, R.Kesseli, E.Kurtz,
0.0choa, V.Rubatzky, W.Waycott; Report No.12,
Genetic Resources Conservation Program, Division
of Agriculture and Natural Resources, University
of California, Davis, California, USA, (1993).
D.Bown; DorlingKinderdey, London ISBN 0-7513-
020-31, (1995).
V.Galea, T.Price; Transactions of the British My-

[2]

(3]
[4]
[5]

(6]
[7]

cological Society, 91, 419-425 (1988).

[8] D.Coudriet, D.Meyerdrik, N.Prabhaker, A.Kishaba;
Environmental Entomology, 15, 1179-1183 (1986).

[9] D.Dussourd; Oecologia, 112, 362-369 (1997).

[10] C.Jeffrey; Kew Bulletin, 18, 427-486 (1966).

[11] Lebeda, I.Dolezalova, E.Kaistkova, B.Mieslerova;
Genet.Res.Crop Evol., 48, 153-164 (2001b).

[12] V.Ferakova; Univ.Komenskeho, Bratislava, CSR,
(1977).

[13] E.Lopez, A.Jimenez; ICONA, Madrid, (1974).

[14] V.Jehlik; Alien expansive weeds of the Czech Re-
public and the Slovak Republic. Praha. Academia,
(1998).

[15] Zohary; Euphytica, 53, 31-35 (1991).

[16] K.Lindqgvist; Hereditas, 46, 319-350 (1960a).

[17] E.Ryder; Lettuce breeding. In: M.J.Basset (Ed);
Breeding Vegetable Crops, The AVI Publishing
Company, Inc., Westport, 433-474 (1986).

[18] J.Harlan; 2" Edition, American Society of
Agronomy, Inc. Crop Science Society of America,
Madison, Wisconsin, USA, 284 (1992).

[19] I.BoukemaT.Hazekamp, T.van Hintum; Centrefor
genetic resources, The Netherlands (CGN),
Wageningen, the Netherlands, (1990).

[20] A.Rulkens;, De CGN dla-collectie: inventarisatie,
paspoortgegevens en enkele richtlijnen voor de
toekomst. CGN Rep.CGN-T, 1987-1, Wageningen,
The Netherlands, (1987).

[21] R.Kessdli, O.Ochoa, R.Michelmore; Genome, 34,
430-436 (1991).

[22] C.Durst; 111.Agric.Exp.Stn.Bull., 356 (1930).

[23] A.De Candolle; Hafner Publ.Co., New York,
(1959).

[24] E.Sturtevant; Am.Nat., 20, 230-233 (1886).

[25] E.Ryder T.Whitaker; Lettuce, In Evolution of crop
plants. N.W.Simmonds, (Ed); L ongman Group, Lon-
don., 39-41 (1976).

[26] R.Thompson, T.Whitaker, GBohn, C.van Horn;
Proc.Am Soc.Hort.Sci., 72, 403-409 (1958).

[27] Maisonneuve M.Chupeau, Y.Bellec, Y.Chupeau;
Euphytica, 85, 281-285 (1995).

[28] Lebeda, D.Pink, D.Astley; In: P.T.N.Spencer-
Phillips, U.Gisi, A.Lebeda, (Eds); Advances in
downy mildew research. Kluwer Acad.Publ.,
Dordrecht, The Netherlands, 85-117 (2002).

[29] I.Curtis, In: A.Lebeda, E.Krigtkova, (Eds.); Eucarpia
leafy vegetables’99.0lomouc, Palacky University,
245-250 (1999).

[30] M.Chupeau, B.Maisonneuve, Y.Bellec, Y.Chupeau;
Mol.Gen.Genet., 245, 139-145 (1994).

[31] W.Koopman; In: A.Lebeda, E.Kristkova, (Eds);



RRBS, 8(2) 2014

Reda H.Sammour 83

Eucarpia leafy vegetables *99.Palacky Univ.,
Olomouc, CR, 95-105 (1999).

[32] Husband D.Schemske; Evolution, 50, 54-70
(1996).

[33] Yu, JMogidis, K.Klingler, FWoods; Crop.Sci., 41,
1625-1628 (2001).

[34] R.H.Sammour; Ph D thesis, TantaUniversity, Tanta,
Egypt, (1985).

[35] R.H.Sammour, A.R.EIl-Shanoshoury; Bot.Bull.
Academica Sinica, 23, 185-190 (1992).

[36] A.R.El-Shanshoury, M.El-Sayed, R.H.Sammour,
W.EI-Shouny; Can.J.Microbiol., 41, 99-104 (1995).

[37] R.H.Sammour; Turk.J.Bot., 29:, 177-184 (2005).

[38] R.H.Sammour; Turk.J.Biol., 30, 207-215 (2006).

[39] A.V.Hilder, R.F.Barker, R.A.Samouir,
A .M.R.Gatehouse, J.A.Gatehouse, D.Boulter; Plant
Molecular Biology, 13, 701-710 (1989).

[40] S.Kephart; Amer.J.Bot., 77, 693-712 (1990).

[41] R.H.Sammour, J.A.Gatehouse, J.Gilory, D.Boulter;
Planta, 161, 61-70, 198 (1984).

[42] R.H.Sammour; Acta Agronomica Hungarica, 55,
131-147 (2007c).

[43] M.F. Ahmed, M.A.Karam, L.M.El-Sadek,
R.H.Sammour; J.Fac.Sci., U.A.E.Univ,, 8,127-144
(1994).

[44] R.H.Sammour; Journal of Islamic Academy of Sci-
ences, 4, 221-226 (1991)

[45] R.H.Sammour; FABIS Newsletter, 18, 30-32
(1987).

[46] M.Gordon, X.Huang, S.Pentoney, R.Zare; Capillary
electrophoresis. Science, 242, 224-228 (1988).

[47] R.H.Sammour, M.A.Hamoud, A.S.Haidar, A.Badr;
Feddes Repertorium, 104, 251-257 (1993).

[48] R.H.Sammour; Feddes Repertorium, 105, 191-196
(1994).

[49] R.H.Sammour; Bot.Bull.Acad.Sin., 38, 171-177
(1994).

[50] R.H.Sammour; Journal of Agronomy and Crop Sci-
ence, 160, 271-276 (1988).

[51] R.H.Sammour; Egypt J.Bot., 33, 169-174 (1990).

[52] R.H.Sammour; Fedds Repertorium, 103, 555-557
(1992).

[53] R.H.Sammour; Bot.Bull.Acad.Sci., 40, 121-126
(1999).

[54] D.Munu, GHazarisks; Crop-Research-Hisar., 19,
477-480 (2000).

[55] C.DellaGatta, G.Polignano, V.Bisignano; PGR
Newsletter, 132, 30-34 (2002).

[56] X.Liang, M.Luo, C.Holbrook, B.Guo; BMC Plant
Biology, 6-24 (2006).

[57] R.H.Sammour; Feddes Repertorium, 105, 283-286

> Review

(1990).

[58] R.H.Sammour, A.A.Mustafa; Review of
BioScience, 7, 19-26 (2013).

[59] D.Crawford; In: S.D.Tanksl ey, J.J.Orton, |soyzmes
in plant Genetics and Breeding Part. A Elservier
Science Publishers B.V., Amsterdom, 257-287
(1983).

[60] R.H.Sammour; Folia Geobotanica et
Phytotaxonomica, 26, 95-100 (1991).

[61] SHaroun; Ph.D.Thesis, Fac.Sci., TantaUniv.Egypt,
(1991).

[62] MarchyloV.Médllish; Grain research |aboratory 65"
Annual Report, 12-19 (1991-1992).

[63] Radovic L.Vapa; Great-Research Communication,
24, 331-337 (1996).

[64] R.H.Sammour; Feddes Repertorium, 105, 283-286
(1994c).

[65] V.Schmidt, S.Debouck, J.Baudoin; Taxon, 45, 493-
501 (1996).

[66] R.H.Sammour; Plant Varieties and Seeds, 12, 11-
210 (1999b).

[67] Al-Nowaihi, S.Khalifa, A.Badr, S.Sharawy; 2™
Conf.Biol.Sci., (ICBS) Fac.Sci., TantaUniv, 27-28
April., 2, 174-188 (2002).

[68] R.H.Sammour, A.E.Z.Mustafa, S.Badr, W.Tahr;
ActaAgric Slovenica, 88, 33-43 (2007a).

[69] R.H.Sammour, A.E.Z.Mustafa, S.Badr, W.Tahr;
Acta.Bot.Croat., 66, 1-13 (2007).

[70] L.Mgia, R.McDaniel; Hort.Sci., 21(2), 278-280
(1986).

[71] I.De Vries; Genet.Res.Crop Evol., 43, 193-202
(1996).

[72] M.Dziechciarkova, A.Lebeda, I.Dolezalova,
D.Astley; Plant Soil Environ., 50, 47-58 (2004).

[73] M.A.Karam, Y.S.Moris, R.H.Sammour, R.M.Ali;
Proc.6™ Int.Con.Biol.Sci., 6, 22-28 (2010).

[74] M.A.Karam, R.H.Sammour, M.F.Ahmed,
FEM.Ashour, L.M.El-Sadex; J.UnionArab.Bial., 9,
269-279 (1999).

[75] PHedrick; Jonesand Barlett Publ.Boston., (1984).

[76] Apricio R.Albaladejo, M.Parras, G.Ceballos;
Ann.Bot., 85, 7-12 (2000).

[77] J.Nassar, J.Hamrick, T.Fleming; Journal of Hered-
ity, 93(3), 193-200 (2002).

[78] JMogjidis, S.Greene, K.Klingler, A.Afonin; Crop
Science, 44, 665-670 (2004).

[79] M.Zaghloul, J.Hamrick, A.Moustafa, W.Kamel,
R.El-Ghareeb; Journal of Heredity, 97, 45-54
(2006).

[80] Chang, D.Choi, H.Kim, Y.Kim, T.Park; Journal of
Plant Research, 120, 149-156 (2007).



84 Biochemical evaluation of Lactuca L. germplasm

RRBS, 8(2) 2014

Review

[81] J.Zhang, Q.Yuan, Y.Meng, X.Li, Z.Nan, Y.Wang,
W.Zhang; Plant Breeding, 126, 89-94 (2007).
[82] L.Roux, Z.Chengjiu, Y.Roux; Agronomie, 5, 915-

921 (1985).

[83] R.Kessdli, R.Michelmore; JHered., 77, 324-331
(1986).

[84] R.Cole, R.Sutherland, W.Riggall; Euphytica, 56,
237-242 (1991).

[85] A.Lebeda I.Dolezalova, E.Kgistkova, V.Vintr,
O.Vranova, K.Dolezal, P.Tarkowski, I.Petrzelova,
B.Travnieek, R.Novotno, J.Janeeek; In: A.Lebeda,
E.Kristkova, (Eds); Eucarpia |leafy vegetables *99
Palacky Univ., Olomouc, CR, 17-31 (1999).

[86] Lebeda I.Dolezalova, E.Keistkova, J.Janeéek,
V.Vintr, O.Vranova, K.Dolezal, P.Tarkowski,
|.Petrzelova, B.Travniéek, R.Novotnd In:
W.Swiecicki, B.Naganowska, B.Wolko, (Eds);
Broad variation and precise characterization-Limi-
tation for the future. Eucarpia, Sect.Genet.Res.,
Poznan, Poland:, 53-56 (2001c).

[87] Dolezalova A.Lebeda, M.Dziechciarkova,
E.Kgistkova, D.Astley, C.Van de Wiel; Czech
J.Genet.Plant Breed., 39, 59-67 (2003b).

[88] R.H.Sammour, S.A.Radwan, M.Mira; Review of
BioScience, 6, 351-360 (2012).

[89] S.A.Radwan, S.Bader, M.Mira, R.H.Sammour;
Acta Botanica Hungarica, 54, 391-408 (2012).

[90] R.H.Sammour; Genetic Diversity and Allele Min-
ing in Soybean Germplasm, In: Soybean, In: Dora
Krezhova, (Ed); Soybean -Geneticsand Novel Tech-
niquesfor Yield Enhancement, InTech., (2011).

[91] M.Dziechciarkova, A.L.Ebeda, I.Dolezalova,
E.Kristkova; Genet.variat. Plant breed.proceed. 17t
Eucarpia General Congress, Tullen, Austria, 103-
107 (2004).



