
phenological DescriPtors and vtolecular
markers [or the Determination of
True-to-type of tissue culture-derived
plants using oryanogenesis of some
Moroccan Dat;Palfi @hoenix dactilyfera rl
Varieties

Sedra Mr-. H.
lnstitut Nutiitnul de ltt Recherclrc Agrononique (INRA)' Marrakech' Mo'

r0(c()
Arttb ( ) rgtutizttt iur.for Agricultunil Development ( AOAD )

TeI./f'u-r oftite: +2 I 2.44422969. Mobile: +2 I2'61 1 24209

E.nnil : sedrttmh@ nrcnurQ.tttu und sedrtnth@llott'tuil'cont





AL , , IWAMIA l  l3  Vol .2 N" l ,  2(X)5

Abstract
TIrc dttrc prilm (ltltoenix ductilvfcru L.) is a dioecious perenniol monoctttrlcdonous.litri! trec

v,ith lort14 g,ent,r-atiott tinre. It is t'tntventiouully'reg,enerutetl bt'.reeds ancl rfl'slnots. Nalurullv,

Ihe rcpnttlut'rion of ,r,urietrtl uuthentititt'is nearlt'asnted to l00c/o bv tlte olfsluxtls' Tlte gette-

tit t.ptqforntitt'oJ'lurge nunilrcrs oJ'tltûe pulnt plants producetl bv- s(r(rul crnmrcrciol lulxtrurt'

ries rt1;irtg, itt t'itro t'ulture tet'httitlua.s t:un be t4fl'ecred in diflcrcnt cleg,rees from nearlt' null lo

t,an. itnportrttrt ut:t'ording Io lhe pressure uttd intcnsit.v of in vilro parn,nalers. In orrler lo iden'

til\. tlrc true--t\pencss of in t'ilrc plunts, r,,t'o oltprouc'hes hat'e baetr devclolted, one bascl ott

lthenplogitttl de.st'riptrtrs antl tlre second tn nttilet'uktr nnrkers.'lhus, l-l oul ol l20 or tttor(

plrenologicul desc'riptors and 14 RAPD nnlentlur markers v'cre selcc'ted und tcsled (n thr(e

Morsct'an yrtrieties (Mejluxtl. Suirkn'lutc tutd Najcla (INRA--1014)) and 30 pulm Irees derivcd

littttr itt yitro orgrmo,genesis ret'httique. The phenologit'ul dest'riptors v'hiclt n,ere olread.t'dc-

iltonstftûc(l us rlistinr'tive destriplors betv,een date 1xilnt rurielies, t'an be quunlitatire or quuli-

t(rtir,(,, ugro-tnorpholog,icttl or or,gutto-stnrctrtral. Results tlidtt't tletec't u polvnnrythivn balv'eett

tlrc popultttku'rs ruul their palm trccs oJ origin. Althoug,h these results ure ettcouroRing, llrc rc'

settrçh,,r'il! t'oulinue to ctnlïrm them on a lur,ge nttntbcr of'vurietics und to idetrtiJ'v oîlter tnttle-

L,ulttr nrurket's tuul other lthenological descriptors. This x,ill bc usefitl ro produce better in vitn.t

p!(nts true--tvpeness conlnt! at dilferent developnrcnt stug,es v'itlt hig,h qualitv of'tlrc Jittal pro-

clu<.t,s. Tlrc och,utttctllt's antl disudvruttuges oJ'tlrc use rl'thesa ultprttct<'lrcs us tt rluctlitl'ussurunc(

tortl to be tt:;ed bv t:onrnrcrcktl platl nricro proptt,Q,tttion lalxtnilories ure disctrssed. Currantl"-

und tlue to the difJic'ult\'to us.\ure the t:onîntl of'the lotul conlbnnir,-, tlrc questitttt tlrut urises.litr

tlrc tlctle pntducers L'oncents the uùtpliott of'u g,enetit't'tttfonnitn- or a plu.tt()I.vpit'ql ttttc.

Key words : Date palm, Phoenix dactilyfera L, Phenologicaldescriptors, DNA molecu-
lar markers, Somatic embryogenesis, Organogenesis, ln vitro propagation,
True-typeness, Morocco.
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Résumé
Lc lxtltttier duttier (Phoetti"r dut:tiltf'eru L.) est wte espèce dioi'que. ntonoco^,|édone et pércnne,
qui se rcpnxluil lxtr.qntittes ct rejet.s. Nuturellemetrt,lct reproduction de I'autlrcnticité r,uriétule
t'sl tt.s.surét presque à l)Oq(, pttr lcs rcjels. kt cortformité génétique de grunds noniltres de

ltlttttls du pulmier pntcluils dutrs plusiaurs Iuborutoire.s c'otnnrcrciau.r par les Ieclmiques de t'ul-
ttrr<'itt vitnt pcurenl être affectées à des degrés diflércrtts de presqtrc nul à trè.s itrqtortunt cn

.finrctiotr tlc I'intensité rle lu pre.s.siott cle.s prtranù!res cterc'éas iu t'itro. Pour irlentiJier la confbr-
tttité des plattts, dru-r approcltes basées .sur les descriptcurs phénologiclues et les marqucurs
nutléculuire.ç ottt été dévcloppées. Airtsi, l-1 descriptcurs phénologique.t et 44 nrurclueurs nutlé-
culuires RAPD rnrl été te.stës sur lroi.\ variétés rnantc'uines (Mejlnul. Sairlaylue et Nujdu
(lNl<A--10 11)) et -10 pulmiers pnxluits itt vitro par la technique d'orguno,qenèse. Les desc'rip-
Iertrs plrétrtlrtgiques sottt des utructères quantilcttil.s ou tlualitatiJ.s, agro-morphologiclues inté-
r(s.\(tttl les phttéttit'ir:ulteurs el les pnxltrcteurs rlet driltes rn orguno-sînrcturol, lescptels ont déjit
été tlënrcntrés il)ttutrc descriplturs distittt'tils entre les t,ariétés du palmier. Les résultuts cont-
purés tr'tttrt ltas tlétecté de polvntorphi.çne entre les poltulutions et leurs palmiers d'origine.
Iliett quc c'cs résultuts obtenus soiettl encout'og,eants, les recherches ('ontinltcrottt à les <:otlir-
ttrcr sur utt gnutd nonrbre de vuriétés et identilier plus de nwrqueurs nroléculuires wtriés et
crtnrpléntettlrtires uttu descripteur.s phénologitlues. Ce qui pennettroit de ntieux apprécier lu
cttr.lrtrntit( des;tlatrls protluits in vitro ù tliflértnts stades Cu développenent et u.tsurer une
brttrtre quulité des protluits. Les u't'utttag,as et les inc'otrt'étrients des upproches urloptées (ottt,ne
ottlil p(nttellutll l'ussurotu'e de la qualité uu pnlit cle labrtratoires connterciuux de micropro-
prt,gttlitttt des plutttc.t.sottl di.sc'u1és. A l'état dcluel e! vu la difficulté ptnr asst.rer la conrrôle rle
Itt t'rttt.fitnnittt Iolule, Iu tlttc.stittu perritrcnte qui sun,iant pour des produc.teurs de dult(s
(on(( nte l'rulopl irn rl'une uttrlrtrnité géttétique ou phénott,pique.

Mots cfés : Palmier dattier, Phoenix dactilyfera L., Descripteurs Phénologiques, Mar-
queurs moléculaires d'ADN, Embryogenèse somatique, organogenèse, propagation
in vitro, Conformité. Maroc.
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lntroduction
l-he date pirlnt (Pltoenix dacti lv.l 'etz L.) is a dioecious perennial monocotyledonous plant
rvith a long gener-ation l i l 'c t imc (a period <lf 4 to 5 years is necessary to reach the first t ' lo-
wer i r rg) .  In  Morocco.  the date palm is  one of  the most  important  t radi t ional  crops of ' the
<lascs.  ln  addi t ion to i ts  important  ecological  and socia l  ro lcs.  th is  t ree p lays a s igni f icant
ro lc  in  human consumpt ion and animal  fecds.  and is  uscd to produce a wide range o l 'end-
products.  In  Morocco.  around z l .7  rn i l l ion of  date palm t rees are cul t ivated over  an area o l
i lpproxinrate ly  4 l t  (X) t )  ha.  223 known var iet ies are represented by two mi l l ion t rees and the
renrain ing 2.7 mi l l ion t rees arc or ig inated t iom natura l  seed and are commonly known as
"kha l t s "  (Scd ra  e t  u l . , 1996 \ .
' fhe 

nra jurconstra ints  of  date palm product ion are drought .  product ion techniques ;  post  har-
vest  techniques.  pests and d iseases.  The Bayoud is  the most  ser ious fungal  d isease of  the
clate palrn which occurs in the major date palrn growing are.as of Morocco, in large part of
westcrn and southern par ts  o l 'A lger ia and in some areas of  Maur i tania (Sedra,  2003).  l t  is  a
ser ious d isease in these North Afr ican counlr ies and reprcsents a ser ious threat  to  the coun-
t r ics which are st i l l  Bayoud f ree.

Since l -963,  the Moroccan Nat ional  Agr icu l tura l  Research Inst i tu te ( INRA) has carr ied out
in  col laborat ion wi t l t  i ts  nat ional  and intcrnat ional  par tners several  sc ient i f ic  and appl ied in-
vcst ig i l t ions in  order  to servc date palm larmers and preserve the ecosystem ofoases.

The genct ic  contro l  o f  the Bayoud d isease using rcs is tant  var iet ies is  up to date the most  pr i -
v i leged a l ternat ive.  Scvcra l  per tbrrn ing c loncs and res is tant  to  the Bayoud were selected
(Secl ra,  1995.200 1.2(n3.2(n5) .  but  they are represented by only one to a fèw t rees.  In  order
to producc enough nursery plants that are necessary for the reconstitution of date palm
sr'ovL's destroyed by thc Bayoud. the rnass micropropagrtion of the selected resistant date
pa l rns  c l ones  i s  esscn t i a l .

f)ate palnr can be propagated via seeds. vegetatively prclpagated via offshoots or by mass
nricro producticln using itt t, i tro techniques. Palm trees derived frclrn seeds can never be ge-
net ica l ly  s imi lar  to  the m<l ther  p lant .  Vegetat ive propagat ion v ia o l - l 'shoots der ived f rom the
axi l lary buds of  the palm t ree has becn t radi t ional ly  used as the main process fbr  nursery
plant  product ion.  Unfor tunate ly ,  th is  t radi t ional  procedure is  hampered by the l i rn i ted num-
ber of oflshoots produced from each selected tree. Offshoots quantity of highly requested
cul t ivars can not  sat is fy  the market  c lernand.  This af fects severely  the re-p lantat ion pro-
grams.  that  arc p lanned to compe nsate p lant  losses caused by Bayoud d isease.
-l 'hrorrghout 

the world, itt t, i tro production using either the process of somatic embryogene-
s is  t ' r t 'organogcr tes is  has been establ ished in reccnt  years.  The techniques are used as a ro l l -
t itte procedure in several conrnrercial laboratories to produce large numbers of in vitro date
palm plants at  a colnpet i t ive cost .  Sonrat ic  ernbryogencsis is  current ly  the most  ef f ic ient
techr t ique used regarding i ts  rates of  nru l t ip l icat ion and product ion.  Most  commercia l  com-
pitnies carrY ()ut micropropagation production of date palnr via somatic ernbryogenesis, also
cal led asexual  embryogencsis.  ln  th is  process,  embryo- l ike st ructures,  ca l led somat ic  ent-
bry<ls.  arc produced l rorn explants.  which can bc sornat ic  ce l ls ,  t issues or  organs der ived
l'rotn i l single rnother plant. In Morr>cco. the mass rnicropropagution is based on organogenc-
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sis  process.  This technique a l lows the product ion of  seedl ings us ing ax i l lary buds ( in  the

basis of  the Ieaves)  as explants.  Therefore,  being commercia l ly  at t ract ive '  the micropropa-

gation has completely reploced the traditional vegetative propagation practices' Large-scale

Iomrnercial plant production processes are subject to a number of risks related to the pro-

duction of off-types, i.e. non irue-to-type which are genetically not identical to tlre lnother

plant .

Few reports about t issue culture-derived plant off-types in date palrn ate controversial ' ln

the Kingdorn of Saudi Arabia, Djerbi (2000) reported the abnorrnal fruit ing (specifically in

the crse of Barhee cultivar) of date palms derived from somatic embryogenesis' These ll 'uit

abnornra l i t ies reached 80 to 1007o of  par thenocarpic  f ru i ts .  o ther  abnormal i t ies such as the

fack gf  pol l inat ion were observed in Southern Afr ica (McCubbin et  a l ' ,2OO0),  whi le  Smith

and Aniley ( 1995) lbuncl that somatic embryogenesis- derived Barhee plants had no obvious

abnormal i t ies and produced f ru i ts  of  commercia l  qual i ty  ind is t inguishable l iom f ru i ts  of

t rees which were or ig inated f rom of fshoots.  Al -Gharndi  (1996),  us ing two var iet ies,  Thoory

an4 Zahdi. also observed no significant dift 'erence in flowering and fruit setting. Abnormali-

t ies such as leaves variegation, seedless tiuit. broader leaves, ditferent spine structure. betr-

d ing of  s tem and compact  growth appeared to be i l lmost  ins igni f icant  as types o l 'var iat ion

tMc CuUUin et  u l . ,2o{ \o) .  According to rhese l ind ings,  i t  is  v i ta l  that  commcrc ia l  producet 's

can guârantee to growers the idenr i ty  o l the p lants that  they are purchasing '  This  requi les the

application of appropriate quality assurance tests to ensure both the true-to-typeness ol û va-

rieiy with the detection of phenotypic uniformity and agronomical performance variation'

Although variety identif ication by morphological characters represents the easiest and least

complei technique, it appears necessary to look fbr other alternatives that are less inlluen-

ced by the envi ronment  and p lant  growth stage (Sedra '  2(nt ) .  More than 120 phenological

and agro-morphological characters were cletermined and can be qutntitative or qualitative

descr i l tors (Sàdra,  200 l )  ancl  e i ther  c l is t inct ive between var iet ies or  common for  datc paln l

specic.s. However. this approach tioesn't allow the dctection of plant ofl '--types at the juve-

nile stage. In the contrary, molecular markers may identify the change in either the procluc-

tion of ! lant proteins. which are expresstd tiom certain regions of the DNA. or the total

composi t ion of  DNA.

Commercia l  producers cannot  ignore the progress made in p lant  b iotechnology inc luding the

application of DNA-based markers tbr quality assurance. DNA-based tests tbr date palm

i6ent i f icat ion inc lude techniques such as RAPD (Randorn Anrpl i f ied Polymorphic DNA).

RFLp (Restr ic t ion Fragnrenr  Length Polymorphism),  AFLP (Arnpl i f icat ion Fragnrent

Length Polyrnorphism) and RDA (Representat ional  Di f ference Analys is)  (Pow'e l l  e l  a l "

1996 ;  Cul f  is  et  a l . .  1999).

The object ive g l  the present  invest igat ion is  to  develop thc tools  pcrmi t t ing to detect  thc

t rue- typeness or  the c l i f ferences bctween the in  v i t ro p lant  populût ions der ivcd l ' ronl  organo-

g"n" t i i  process and the c lare pal r ls  of  the var iety  of  or ig in.  This  invcst igat ion a i r r rs  to s tudy

ine elficiency of sonre plrenological descriptors and some tnolecular Inarkers and to detect

phe'rioty pic un if<lrrni ty and agronom ic periorrnance vari at ion.
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Materials & Methods

Plant materials
' l 'h ree 

date pal rn var iet ies were studied:  l )  Najda ( tNRA-30l4.ywhich is  the f i rs t  h ighly  per-
lbrming and Bayoud res is tant  c lone selected by the INRA (Sedra.  t993,  1995,2003.2005).
Unt i l  norv.  tn<l re than 200 (XX) Najd l  in  v i t ro p lants der ived f rom organogenesis process
have already bcen distributed to the l 'arrners in order to reconstitute the orchards destroyecl
by the Bayoud.  2)Mejhool  is  a t 'arnous var iety  of  a h igh commercia l  va lue but  ext remely sus-
cept ib le to the Bayoud d isease.  3)  Sai r lya late is  a common var iety  of  middle qual i ty  bur  re-
s is tant  to  the Bayoud d isease.  The d i f fus ion of  th is  var iety  has been re lat ive ly  l imi ted.
ln  v i t ro mul t ip l icat ion of  these var iet ies us ing organogenesis techniques were in i t ia ted by
INRA labtrratory at Marrakech (Anjarne et al.2O05) and then taken over for mass produc-
t ion by a pr ivate laboratory at  Meknès (Ai r  Chi t ,  2005).

Methods

Set objective is to compare samples of the date palm trees produced by organogenesis tech-
nique with the nrother palm trees of origin or with the palm trees which were grown fiom
oftihoots. This comparison is based on the appreciation of two diagnostic markers develo-
ped to detect off '-type plants:

- Agro-morphological markers

Among many descr ipt ive characters.  I3  quant i ta t ive and qual i ta t ive descr iptors of  the date
palm were used: date appearance, date colour at stage 'bleh' and stage 'tmar', clate consis-
tency, fruit shape. date weight, pulp percentage in the fruit. presence of small wings or
bumps or distortions on the seed. seed shape, percentage of spiny part /palm leave, total
number of  sp ines.  angle of  the spine in  the middle of  rachis and leaf le t  consis tency.  Calcu-
lated mean of date rveight represents the average of the weights of 100 dates chosen at ran-
dom. These qualitative and quantitative descriptors are defined by Sedra (200 l). For the
palm trees of origin, a total of l2 samples, generally four trees per genotype and three
samples pertree, were used with the exception of Najda variety which is only represented by
two trees. For the date palm trees produced by tissue culture, at least ten trees by variety
were sampled. with the exception of Mejhool variety which is represented by eight trees
on l y .

The quantitative data were presented as averages. The qualitative data are comparecl on the
basis of the average of the frequencies and the most frequent character was noted. The si-
gnificance of the diftèrences was deterrrrined using thc statistical Duncan test at p = 0.05.
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- Molecular markers

DNA extraction

( i enomicDNAo t ' eachgeno type$ 'asex t ruc led l ' r om0 .2go i l yoph i l i sed l ca l l e t s '  f hc leaves

wcrc l-irst grouncl into finc powder. DNA wus cxtractcd in 5 rrl of ex-traction but't 'cr (50 nM

CTAB.  l (X l  Mnr  T r i s  HC l .20  rnM ED ' |A .  1 .4  Mrn  NaC l  )  t o  r vh i ch  we  addcd  5  p lo l ' 8 - rnc r -

c i lp toethanol . ' fhe solut iurr  was nr ixed ant l  incubated lbr  30-40 minutes a l  65 'C rv i th  t lcca-

sional nrixing. Al'ter cooling tirr ahout 2-.1 minutes at roon] temperature. the cxtract was acl-

justed to 8. iS nr l  by ac l i l ing chlorofornr / isoamyl  a lcohol  (2111 v lv l .  The In ix turc rvas

i rornogenisecl  by gent le invers ior t  before being centr i fuged at  5(Xn g for  20 rn inutc-s '  The

aqueous supernatant  was reeovcred in c lean tuhe in which we added 2 p l  of  l (X)  mg/nr l

RNase (Boehr inger  Mannheim) belbre incu-bat ing lbr  30-60 minutes at  37oC. 
' lhc solut ion

u,as distrihutcd on clean tubes (6()0 plltube).The f)NA was precipitated with an cqual vt'r-

l r . rn ' re of  isopropanol  ancl  60 p l  of  sodiurn uce tate (3M, pH 8.0)  af ter  wel l  nr ix ing '  Opt ional ly ' '

each tubc can be incu-bate<J at  -20 'C for  at  Ieast  onc ht lur . ' Ihe solut ion was centr i fuged at

100(X) g for  20 rn inutes (preferably at  4 'C) . ' fhe prcc ip i ta ted DNA was rccovered in -5(X)  p l

o l '70% (r , /v)  ethanol  (s torec l  at  -  20 'C) .  ] 'he DNA pel le t  of  each tube was grouped in a

s ingle tube.  dr ic6 and d issolvcc l  in  200-300 p l  o iTE buf fer  (10 mM' l ' r is- t {Cl '  I  mM EDTA

pH 8)  or  srcr i lc  warer .  Depencl ing on the leaf  samples,  y ie ld in  DNA var ied f rom l (X)  to 2(X)

pg using th is  protocol .

RAPD analysis

Ol igonucleot ide pr imers (10 rners)  were pur-chasecl  f rorn Operon Tecl rnologies Inc '  (Al l -

rneda,  CA) and' l -hc Univers i ty  of  l l r i t ish Columbia.  (Vancouver,  CA) (UBC). ' fer r  pr imcrs

rvcre uscti: cight (OP) were alreatly se lected by Seclra et at. (1998) and two (UBC) wer'J cho-

sel l  anto lg 89 in terest ing pr inrcrs which were selected among more than 320 pr i lners ( resul ts

por  yet  publ ished).  PCR react ions were carr iec l  out  in  25 p l  vo lunres conta in ing 2-5 ng o l '

t o t a l g e n o r n i c D N A ,  l 5 n g o l ' a s i n g l e p r i r n e r ,  1 5 0 p M o f  e a c h d N ' I P ,  l X T a q b u f l ' c r . 3 n r M

MgCl2 and luni t  Arnpl i ' I 'aq polyrnerase (Perk in-Elmer) .  Ampl i l icat ion was per l i r r rn-ed in  a

Techne-'l 'euchgene Therrnal Cycler T'IGO,5TD with the fbllowing program: (i) 95'C tor 5

r r r i n u t e s x l c y c l e ; ( i i ) 9 4 ' C l i t r l r n i n u t e . 3 4 ' C t b r l t n i n u t e , T 2 " C l o r 2 n r i n u t e s x 4 5 c y c l c s
;  ( i i i )  72 'C lor  t l  minutes x I  cyc le.  and an opt ional  soak per iod at  4"C.  The RAPD products

we:rc l 'rac-ti<lnatecl according to size on agarose gcl ( l. l ' t% w/w) containing cthidiunl bronricle'

a ld subjecte<i  to  e lcct rophoresis  (80- l (X)  V for  4.5 hours)  in  I  X TBE bui t 'er .  Fragt t rcr t t

ler rgth was est i tnated by compar isorr  wi th s tandarc l  s ize ntarkers (u phage c l t luh le d igested

w i th  H ind l l l  and  EcoR l ) .
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Results

Phenological identif ication
ln  thc l imi t  o l ' thc st r " rd icd sarnples arrd thc usctJ l3  characters.  i t  was shr lwtr  that  t l re  pal rn
t rees der ived l l 'o l t t  t issue cul ture tcchnique prcscnt  s tat is t ica l ly  the sarne phcnological  cha-
r i lc tcrs and c;uant i ta t ivc ancl  qual i ta t ive descr iptors o l ' the dates ( - Iable l )  an<J o l ' r [e  t rc .es
( ' l 'ab le 2)  as thei r  datc palm t rces of 'or ig in.  I t  seerns that  these characters are arnorrg those
which present an interest l i lr t lre firrrners and producers.

Molecular identification
' I 'hc 

nurnber o l 'anrp l i l ' icd bands per  pr imer var icc l  bctween [$ 'o and s ix ,  wi th a nrcan of  fbur
rnajor  bands pcr  pr imer.  I 'he se lect ion o l ' the used hands was based on thei r  in tcnsi ry  an{  s ize.
Several prelintinary tests on three DNA samples showecl that these bancls we're leprocluciblc
upon repeatet l  cxper i t t ter t ta t ion.  Analys is  of  the bands obta ined l ' rorn tcn such pr imers antong
the three or ig inal  var ic t ies generated 44 bands.  24 o l 'which were polyrnorphic ( table 3) .  The
cottlparison tt l ' total bancls generated on each varicty arrd on the sanrples ol'palrn trees derived
fr<ltn tissue culture process dii ln't show any dil ' l 'crence wherr the inrportant bands were consi-
dered. ln lact. to cl ' lsure reproducibil i ty and genetic pertinence of RAPD nrarker clata. the
weak t l rcotnplex bands werc d iscarded.  The exanrple of  Mejhc lo l  var iety  and e ight  sanrples of
p lants der ived l iorn in  v i t ro rn icro propagat ion is  presented in F igure l .

[ ' igure l. Exantples ol'DNA ttronornorphism detected between Mejhool variety clerivcd l 'rorn
of'f.shrxlt and palnr trccs derived fronr àr l i tro nrultiplication. Ethidiunr bromidc-stainecl agarose
gel of'artrpli l ' ication f ragrnents prodr,rcecl with primer UBC-302. Lane I contains fragnrents of
tnolecular weight mlrkers, lane:2 : Mejhool variety. f-rom lane 3 to lane l0: palrn trees derived
l l 'om i r r  l l l rz  ntu l t ip l icut ion.
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Table 3. RAPD markers usecl and their sequences of primer with the number of DNA bands

amplif ied. number of polymorphic bands and sizes of some selected bands which allows diff 'e-

rentiating the date palnt varieties.

Primers Sequences of
nucleotids

Number of
amplified

DNA
bands I

Number of
polymorphic
fragments
between

varieties 2

One example for
size of polymorphic

band (Kb) '

OP.D3
oP-D12
oP,D t6
oP-J l4
oP-J l9
OP-L6
o P - M  l l
OP-X4
UBC.302

UBC- I 73

5'-GTCGCCGTCA-3'

5'-CACCGTATCC-3'

5 ' -ACGGCGTAAG-3 '

5'-CACCCGGATG-3'

5'-GGACACCACT-3'

5'-GAGCGAAGAG-3'

5'-GTCCACTGTG-3'

5'-CCGCTACCGA-3'

5'-CGGCCCACGT-3'

5'-CACGCGGCGT-3'

5

5

J

5

Î

6

5

2

T̂

5

I

J

J

2
J

2
â

2

I
a
J

0 .  r 5
1 . 5 8

L06

1 . 4 7

0.93

1 . 3 5

l .  l 6

2 .62

2.52

3.53

Total

l :  Arnpl i l ied DNA f iagnrents used tbr checking and comparing the molecular markers prof i les of the

palnr trees derived f iorn in vitro rnult ipl icat ion and those of palm trees oforigin

2: Anrpl i f ied Polymorphic DNA f iagnrents which al low dist inguishing between several variet ies inclu-

ding original studied ones.

3: Examples of polyrnoryhic t iagment size which have been used for dist inguishing the original studied

val iet ies and the pâlm trees derived f iom in vitro rnult ipl icat ion

Discussion & Conclusion
According to the l imited parameters and plant material used in this study, we didn't detect any
phenological nor molecular variabil ity between in vitro palm trees and their palm trees of ori-
gin. However, for the descriptor "capacity of production of offshoots and of 'rkebs"', a diffe-
rence was observed on the trees derived from in vitro technique that abnormally produce the

offshoots especially during the first seven years of cultivation. Described phenological charac-
ters can identify the off-types varieties at fruit bearing stage but are helpless in the case ofjuve-
nile stages of the date palm. Molecular marker techniques are therefore required for cultivar
identif ication and off-type plant detection at early juvenile growth stages. Corniquel and Mer-

2444
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cier (1994) found polymorphisms among the cultivars Barhee, Deglet Noor and Mejhool after
the extraction of total DNA from offshoot leaves of different individuals and amplifcation of
DNA segments using three commercially available random primers. They also indicated that
RAPD allowed detecting difference, via changed banding patterns. between individuals of the
same cultivar. In our opinion, the selection of molecular markers should be based on intensive
and reproducible bands. The number of primers and bands must be high in order to select the
best ones. Thus, all 43 analyzed different genotypes. including the present studied varieties,
were distinguishable by their band patterns using 37 RAPD markers generated by l9 selected
random primers among 123 used ones (Sedra et al., 1998). Thus. RAPD technology appears ef-
fective and may contribute to identifying date palm cultivars (Sedra et al., 1998, Sedra,2ffD)
and determining true-to-type trees. In this study, the molecular markers used can not detect a
polymorphism between trees of origin derived from offshoots and the trees derived from in
vitro multiplication. Therefore, it was not necessary to estimate the genetic distances between
all genotypes and their derived vitroplants. In any case, the estimation of the genetic distances
between 43 Moroccan accessions, including the three studied genotypes and other fbreign ac-
cessions showed a relatively very weak level (Sedra et al., 1998). To detect somaclonal varia-
tion, Saker et al. (2Cffi) analyzed tissue culture-derived date palm plants and showed that gene-
tic variations occurred in approximately 4Vo of the 70 analyzed regenerated plants. Gurevich et
al., (2005) fonded a very distinct AFLP band pattems from "Barhee" and "Mejhoul" cultivars.
A significant level of genetic variation was detecected among "Mejhoul" plants generated from
tissue culture. As also found for POD isozyme patterns, polymorphic bands in RAPD profiles
were only detected in 6-12 months old plantations. This detected polymorphism may be due to
the somatic embryogenesis in vitro technique used by the author. In our case, it seems that the
organogenesis technique didn't generate a genetic variation detectable by the techniques we
used.

The ALFP technique, was also used to'confirm variety status of tissue culture-derived date
palms (Lacaze artd Brackpool, 2000). Representative DNA samples from Barhee and Khalas
production lines were subjected to AFLP fingerprinting analysis and comparison with the va-
riety standard DNA samples. This analysis indicated that all tissue culture lines were identical
to the variety standards. However, the primer combinations only sample a very small portion of
the genome.

Microsatellites arc small arrays (typically <l00bp) of simple di- and tri-nucleotide repeats
(Scribner and Pearce, 2000). Microsatellites might have a great potential. In order to characte-
rize several date palm varieties using this technique, 8 microsatellite primers only on 27 tested
permitted an amplification of the fragments of DNA of the varieties. Six of these primers gene-
rated a polymorphism between the varieties at the level of some alleles like ((ATC)', (AG)rz,
(CTCACA)4, (Sedra, not yet published).The development of a set of microsatellite markers
would be useful not only for date palm variety identification but also as complementary tool to
detect off{ype pl4nts. If the RDA (Representational Difference Analysis) was applied to iden-
tify differences botween Barhee and Medjool (Kunert et al, 2000, Vorster et al., 2002), its use
has not been yet applied for developing markers for culture-induced variation in date palm. The
particular advantage of RDA in this context is the ability to screen a much greater fraction of the
total genome in a single experiment (Cullis et al., 1999).
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However, if molecular techniques can, unti l now, help to determine the true-to-type plants in

nronitoring somaclonal variation, they only sample a very small portion of the genome. There-

fore. some genomic variation could easily be missed. The advancements made in plant biotech-

nology including the application of DNA-based markers wil l permit in vitro plants quality assu-

rance. Given the difficulty to assure, in the present state, the control of the total conformity, the

question that arises for a producer concerns the adoption of a genetic conformity or a phenoty-

p ical  one.
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