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ABSTRACT

This work was mvestgated 0 order to obtam mas: produchion of shootiets
frorn Q. robur, 33 a promising free. Pheact pxudates was a maior probiem, which was
overcome by manipulating the mother seediing by a dark system followed by nandling
the explants obisined by successive steps. The effect of 2xpiant position on mether
seedling branch, medium rype, plant growtr requiators (iype and congcentration),
sucrose  concentration. and the so!id!ylng agent (agar and gedite) ware nvestigated
Favourable cullure estabhishment was obtamed by ineculating !hv medial nodes
segrments oo WM supplemented with (0.2 my L' iBA + 0.8 mg . BA rather than on
Ol medium_ A high frequency of shootlets muitiplication (E/explan) was oblained on
WPM supplemented with 3% sucrose and 22 mgL’ 1BA + 1 2 mg L " BA. Successiul
rooling of shootiets was nduced by modifying YWPM with 0.5 mg L' 1BA ard solidified
by 0.2% gerlite which surpassed 0.7% agar in roofing criteria.

Heywords. Quercus robur tissue culture, phenod exudates, explant position, getling
agent, mother piant

INTRODUCTION

English oak, or pedunculate oak [Quercus robur L) i3 an important
forest species (Famuy Fagaceae), deciduous with monoecious fowers.
Outstanding  trees can reach 40 meters height and 1 meter diamater, as they
qrow quite rapidly s woed 18 strong, ough, nard and durable, so it can be
used for many purposes. specially ship buliding, furniture, venser parquets
and sieepers. Besides, its wood is a very gocd fuer and its bark is used for
tanning (Bailey, 1333; Bellarosa, 1989, James of 3/ . 1994 and Marzanera ef
al., 1996},

Qak s propagated by acorns sown immediately atter coitecting in fali
Good acaorns narvests are ireguiar, and iong term storage of acorns stil)
presents unsoived protlems, as they are considered “recalcitrant seeds’
(Guthke and Spethmann, 1933). As well tha long reproductive cycle of oak is
a senous obstacie 1o effective trae improvement by conventional tree
bieeding techniques MNevertheless, the vegatative propagaton of oak has
been consdered difficult and has not bean successful on a commercial scaie
Trees of 20-30 years old produce 11-18% roofzd cuthings only {Chalupa.
1993).

in vitro culture techniques may sclve mast of these probierrs and
conservabon of the supenor charscters of tha trae wil be possibe as weil
Colonal propagaton of a selected stranis a useful method of acceieraing
the wmprovement of this lfee. However micreorepagaton of woody and other
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Species. can. be. much more difficult and laber-intensive if inhibilory exudates
are produced, it has been pfeied_ﬁum Fagaoaée trees, such 28 Querciss spp.
are difficult to be cultured in Vitrs 1Gai ef al, 1987; Presce and Compton,
1991 and Shoyama ef al, 1982) This may bedue_ﬁp mairitannin production
Nevertheless, some success has beaen achieved i lissue culture propagation
of some Quercus spp. such as Quercus rubra (Seckinger ef al,, 1978), Q.
suber (Pardos, 1981) and Q. scufissima (Shoyama ef al., 1952). Preece and
Compton {1291) obtained the greatest success i overcome the discoloratior
problem with rapid transfers within the same vessel or to a fresh medium, or
with explant pre-soaks up to 4 hours. Similar results were reported by Mervat
(1997) on Ceratonia siliqua and Hanefy shmed ef al (2002 &) on Myrius
commumis Many methods have been proposed to resolve this problem
Reynolds and Murashige (19?9) treated tissues of palm with an anticxidant
solution coritaining 100 mg L ef ‘ascorbic acid and 150 mgL of citric acid.
Other researchers used activated charcoal or polyvinyipyrrolidon (PVP), also
Nkanka (1982) used vitamin E as anhomdant agen! lv; cultures of shoot tips
and nodes of Q. borealis.

The objectives of the present work ware to @Labom a protocol for a
colonal propagation and mass ‘production and to find cut a technique tc
overcome the accompanied micrepropagaiion problems to rescue such
threaten germpiasm Spreading out this valuable tree into the relevant
iocations i1 Egypt is in coirespondence 1o the germplasm collection and
conservation program cf ife Honliculture Research Institute (H.R.1.).

MATERIALS AND METHODS

|- Donor planis and initiaf sxptams'

Nodal segments from three positions (shoot tip. medial 4 node
segments and basal 4 node segments) were obtained from about two years
old seedlings produced from acorns sown in the greenhouse of Plant
Bisteshnology Lab . Fac. Agric.. Cairo Univ., Giza, as well as the ir: vifro work
was adopted in the same Lab. Acorns were obtained from an adult tree
{about 38 years old) located at Kanater Experimental Station, Horiculture
Ressarch institute (HR L) and Ihis wark was conducted during e
successive years of 1999, 2000 and 2001. Ethano! ewiract of fresh nodal
segments from differant positions was analyzed for total soluble phenols,
according fo AGAC {1985) and mdoiesr conceniration as described by
Larsen sf al. (1962).

li- Explani surface disinfection md Wudaﬂm J;onm!

The sesdiings were subjecied to dark treatment ;accoraing 1o Warng
st al, 1984) by estapiishing @ black polyetnylene fim @s a teniover the
seediings with a suitable distance. ‘o obtair. good aeraton, then explants
were laken afier 4 weeks, Explants were defoiiated (leaving te peliole and
ihe base of the blade) and underwent a preliminary wash with running tap
waler and immersed overnight in aniicxidant sciunion consisied of 100/150
mg L' of citic/ascorbic acids. Surface sientizalion was adopted under
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aseplic condiions using 70% ethanal (2 min.) followed by 30% chlorox
(s00ium hyoochlorite, NaQCh, active gradient 5 23% ) with few drops of tween-
20 {7 min), as a detergent, and finally agitated a1 mercunc chicnde soiution,
0 25% (w/v) for ten minutes and three nnses in steribs distiled water was
follcwer  Explants were basilary tnmed to 3 length of 0-15 mm and
culiurad into a medium 0 he dark for one week followed by rapd transfers
wilhiin the same vessel and subjecied o dluminaiion, photoperniod 16/8 hours
(ight: dark) These processes were acopied 1n order to gvercome explant
exLdation problems. Each explant porbon was macked 0 be simply
recognized  durmg the course of gxpenment and considered as a clone
souice

li- Culture media ond incubdatlon conditions:
a- Culture establishment:
Two types of media, QL {Quouin and Lepoivre, 1977} and woody

piant medium WPM (Lioyd and McCown, 1980} wers used and supplemented 3

by 3% sucrose, 100 mg L~ myo-inesdol 30 mg L™ aderine and 1 mgl '
gioberific acd (GA;;J Media were treated with nine plant growth regutator
eatments 0.2 mg L 3—tndofeburgnc acid (iBA) either aigne or combined
with, (0.2, 0.4, 06 or 08lmgL’ N° -penzyladenme (BA)or (0.2, 04 06 or
0.8 mg L7} kinetin {Kin), i addition {o the control treatment withcut any piant
growt regulatoss supply ard medium was solcihed with D.7% agar. Four
expiant portions trom either of the alorementioned explant posiion were
consideread for each cukture jar Ten jars wera empioyed 107 2ach reatment
as replicates and mcubated for six weeks mvoiving the fiist week of dark
treatrment, undar cunfrofied comditions Of termpes ature and hight,

- Shootists multiplication:

Snootiets profiferatee from  cufture establishment containing 2-3
rodes were ransplanted intc multpscation medium. Woody plam basal
medium was modified with 1.0 mg L' GAs. 100 mg L' myo-inositol and
adenine mg L' 80 Two concentrations of sucrose (3 ard 4%} Weie combmed
with ihe followmg growth reguialors reatments 1(0 2mgLtiBA+ O 8 mgt'

.
25
o

BA} [UzmgL IBA+10mgl BA)ana[OngL IBA+12mgL aa)) i -

addimon to control and medwm was solicified with 0.7% agar Ten jars from
each rmuitipication reaiment were corsidered as replicates. Culiures were
mcubated and three sequential sub-cultur=s were pedormed with six weeks
intervals. Cata were recorded in order (o evaluate multiplication parameters.

c- Shootlets elengation and rooting:

Shootiets (2-3 cm heght) obtamned from clusters of muitiplication
stage were individually separated and cultured into WPM  soldified basal
medwm which was supplemented 8s previously meantioned ia cultuse
zs3taclishment plug O 3% achwvated charcoz for one week Shootiets were
ther cultured into WPM solidified enher with 0.7% agar (Difco- oaclo) or 2%
gerh{e Madium was supplemenled with 3% sucrose, 1.0 mg Lt ' GA,, 100 mg
L' myo-mositol, 80 mg ' adenine and either NAA o 1BA each at similar
concentrakans (00, 05and 1 0mal ") in combmation with the two types of
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the solidifying agents. Five jars were considersd for sach treatment as
replicates and rocting criteria were recarded after 5 wesks,
All media were pH adjusted to 575 iz D_.ﬂs_} prior to solidification and
autoclaved at 121 «C and 12 kg om? for 20 min For both cuiture
establishment and multiplication media. glass fars (ca. 200 ml; contained 30
mi of medium and for elongation stage, giass jars (ca. 400 ml} cantaired 40
ml medium were used and capped with PVC lids Cuitures were inctibated at
25 « 1+C urncter 16 hrs daily photoperiod provided by white fluorescent tubes
{Phillips) 40 uE cm™ 5™ ligntintensity and 40% relative nurmidity (RH).
Experiments were repeated twice at least and data were subjected to
analysis of vaiance according to Steel and "orrie (1980) assuming 2
complete randomized design Mean separation was made using least
significant difference (L.S.D.) at 5% weve! of significance. Percentage data
were subjected to an arcsin transformation.

'RESULTS AND DISCUSSION

Dark treatment of seedlings biougnt about obvious averoommg for
the explant productics of inhibitory phenolic exudates, consequently, giving
rise to culture establishment characters. Supporting results were obtained
when leaves of Eucalyptus grandis ware soaked in the light, there were more
total phenols compared 10 soaking in the dark (Durand-Cresswell st al.,
1982) Morecvsr, Yuand Meredith (1986) found thiat portions of stock plants
of grape that were shaded, survived better in vitro and had significantty lower
levels of tolal phenols than those portionis taker from stock plants received
full sunlight.

1. indoles and phenols compeounds

The concentration of indoles and phenols was highly influenced by
the explant position on Quercus robur i. seedling’s branch. The greatest
indoles concentration (2.06 mg/a) was obsarved in the basal nodes, while the
least value (1.54 mglg) was recorded in the shoot tip a3 represented in Fig,
{1). Conversely, the greatest value of phenuvis [2.53 mgiy) was obtained in
shoot tip and the least valhie (1.90 mg/g) was recaorded in the basal nodes
Moreover, the rato of indolesiphenols sihibited similar trend as obtained in
indcies conceniration in the various axplants (1.10, 0,80 and 0.65) in basal
nodes, medial nodes and shoeol tip, iespectively. This indicates that indoles
concantration along the branch axis s deciining from the base io the 1p of the
brancn and vice versain conoem with phenois concentration. These resulis
may be due io phenolic compounds, such as cifnamic acid, Iinbit auxin
actvity, hence, decreasing indoles concentration Gy InCreasing phenots couia
be explaned according to this finding. These reésults coincide with thoss
suggested by Kramer and Kozlowskl (1878 who also Indicated that
favourable palance of endogenous growth promaters over the inhitktors plays
a ceniral role I regulating the vegetative growth of woody plants Moreover
Hu and Wang {1983) suggested that oxidized polyphencic compourds innhitit
enzyme activity and may result in lethal browning of the axplanis.
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Fig. {1y Effect of explant posibon as located on Quercus robur L.
seedling's branch on phenols, indoles concentration (mgl/g
fw] and indotes/phenols ratio,

2 Culture establisnment
2.1, Explant sorvival

Data represented m 1 able {1) reveal that explant suavival significantiy
influenced by explant posdion and its interaclion wilh piant growth reguiaiors
when cullured on WPM, while significantly influanced by expiant posgion oaly
when cultured on QU medium Plant growth regutatons were nol a controlhng
factor on survival of explants neithar when cultured on WPM  nor on QL
media The highest values cof explant survizal were sighificantly obsenved
(66 9 and 27 89%) with the kasal nodes cultwed on WPM and QL menia,
respectively  On the other hand, the lowest values (47 52% and ? 05%) were
significantly recorded when shool hip explant was cuitured on WM and QL
mediz, respachvely Moreover, the ighest nterachion vaiue detween exolant
postion and growth regulators significantly was (38 1B%) coserved on WEM
WHICHN was mduced whean the shopt tip cuftured on medium supoiemented
with 0.2mg L' 1BA + 04 mg L' Kin and ooth of medial and basal rodes were
culured on gnedium with 02 ;g L' IBA+ 08 mg L BA However, medlal
nodes explant when cultured on WPM supplemeanted with 0.2 mg L 1BA +
0.4 mg L Kin, no result was obtained.
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2 2. Shootlets number

Shoctlets number per explant is highly influenced by expiant position
{E.P ) cultured on poth media (WPM and QL}, and by plant growth regutators
(PGR) modified ta WPM only. as observed in Table (1) and Fig. (2 &}

Table (1) Effect of explant position and plant growth regulators
modified to WPM and QL media on explant survival¥%,
shootlets number/explant and number of leaves/shoatiet
during culture establishment of Quercus robur L.

|_Growth characters | ant survival (% f4 number/ Leaves number/shootiet
2 p}.m __iual ival (%) | Shootiats u #‘sﬂ_
IH T
il . ) <
rRnuiaions § L g L el
__FGR)mgL’
‘Control 0.57
1B 10,2 0.52
IBA (0.2) + BA (0.7} 073
1BA (0.2) + BA (0. 4; 1.07
IM (0.2} + BA (0.6) 1.73
1B (0.2) + BA (0.8) 177
1BA (0.2) + Kir (0.7) g4t
023
0.28
| 1.58
.S
EPP.GR. 1 N.S.

Control 007 | 0.00 | 000 | 1.10 |0.37
18A (0.2) 020 | 0.00 100 | 1.50 |097
IBA (0.2} + BA (0.2) 033 | 0.00 | 1.23 | 6.00 |2.41
IBA (0‘21-»%'{0.4) 033 | 0.00 | 282 | coo |094

080 | 000 | 0.00 | 250 | 083
.18 | 0,00 | 0.00 | 220 073
0.10 | 0.00 | 080 | 260 |1.13
0.40 | 320 | 240 | 3.00 | 287
624 | 200 | 230 | 280 |237
0.10 | 0.00 | 0.60 | 1.00 |053
T 082 | 112 | 2.31

1.13
NS

However, the interaction between both (€ P. and _R_,G.R.} exered no
significant influence on  shootlets Pumber/explant. The basal nodes
significantty surpassed the other twe explant positions by inducing the highest
shustiets numoar per sxplant (0.487) when cultured on QL. edium, however,
e madial nodes exceedsd ihe other two explans when cultured on WPM,
giving vise ta shootisls number t¢ (1.14 shoofs} ‘oncermng the aﬁect of
plant growth reguiators, the modifieation of 0.2 g L ‘tBA ¢ DB mgL'BA o
WPM induced the highest shootiets nurmber per expiant (177} which
gradually decreassd by increasing BA conaenb'ahon and by increasing Kin
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concentraiton as well. The lowest shootlets numaer was (0 232} by appliying
02 mg L' IBA + 06 mg L' BA to the medium. Generally (ne highes!
shootiets number was observed (3 4] by cuitunng med:al nodes explant an
WP supplementeg wiin 0.2 mg 1'18A + 08 my L' BA however no
significant difference was determmed due o the interaciion elect

2.3 Leaves number

Data (llustrated in Table {1) exhibit the significant effect of explant
fype on leaves number per shoollet. The highest leaves number (4.70) per
shootlet was significantly produced due fo culturing the basal node on WPM
exteading those on Qf medium (2.31) chever wheri the same explant
was cultured on WEM supplemented with 2.2 mg L' iBA + 0.2 ma L' Kip and
on QL medium modified with 0.2 mg L 18A + 0 2 mg L' BA, leaves number
was increased to (820 and £.0), respecuively, Mo significant difference
beiween means was oblained nieither due to growth regulators treaiments nor
its inferaclion with the sxplant type.

I general, WPM surpassed QL medum, as well, the explant position
significantly  influenced all culture establishment characters with especnal
congern o the basal nodes, except for shootlet number per explant, since the
medial nodes augmented the nighest shootiet number significantly on WPM.

The enhancing effect of explant pasition 1o growth characters srighi
be interpreted according to the aforementioned analysis of phenols and
indcles. The basal noces contained the iowest phenols, 25 growth inhibitors
and the highest indoles as growth promoters as comparad to the othe
explant positions. resulting in lower innibition of auxin activity exerted by
phenols. It was observed by Hu and Wang /1983) and Preece and Compton
(1991) that when plants were injured, phenolic compound in the vacuole are
mixed with the contents of plastids then the dark pigmentation associated
with the oxidized polyphenolic compounds appears. Moreove:, Stenlid (1976)
and Hanafy Ahmed ot al (2002 a) assumed that phenols may have indirect
effects on several physiological processes, such as inhibiting enzyme activity,
antagonizing plant hormones biosynthesis and inhibiting ions absorption
through alteraticn in the permeability of the membrane resuiting in decreasing
ions abscrption or even loss of previously absorbed ions and/or ather
metabolites which affect the polar transport of auxing. It was suggested by
Kramer and Kozlowski (1979) thal auxins induce cambial activity and
promote fibers and vessels elongation, however, cambiai response 0 auxins
ofteri is not precisely correlated with the arnount of auxin present Confirming
results were reported by San Jose et al, (1580) on sessile cak, Al Saari and
Algerson (1996) on Rosa cenlifolia and Puddephal ef a/. (1957) on Quercus
Ul
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Fig. (2): a- Shootlets proiiferation on WPM suppilemented with 0.2 mg i
IBA+08mglL'BA
b- Shootleis multiplication on WPM sunplermented with §.2 my
L'BA+12mgl BA
C- Root formation on WPW supplemented with D bmg L 184
and soliditied by 0.2% gerhite

3 Shoctlets muitiplication

Data tlustrated in Table _‘_‘ reveal that sucimse concanirat'on had an
effective role controlling the growth parameters of shootiets muitiolicaticl
foliowed by the effect of growih reguiaters. however. ihe interaction betvee
both factors contralied shactlets number only

The highest snaotlets number per explant sigmhcanty ook place

i

(19.23) due to modifying the maditim Dy {3%) Suciose, 2x eatiing shoolais
fran ~ y i . = -
riamber oblained dus 1o applying (4% sucrose 10 the meaium (2.42)
Moreover, the greatesi conceniration of BA (1.2) mg L " corbined
with 0.2 mg L 124 improved shootlets nuinber significantly (32.0 shocileis)
’ £

compared (o those obiained o control (0 2 shoatiels: it s soserved that by
increasing BA  concentration shootiels number incraased. Meandme
providing the medium by 3% sucrose and 0.2 mgl IBA+12mgL BA
increased shootiets number significantly to (B0.0) shootes per sxpiant
compared to contral (.27 shoottels) with mare than two hundred its value
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Table {2)7 Effect of sucrose concentration and plant growth regulators
modified to  WPM  cn the efficiency ¢fF shootiets
mull_ph-..ation characiers after ihree subcuitures.

Shootlet haigm Leaves
|Shootiets numoer (cmi1_g numberishootiet
Plant growth ]I ' !
regulators @ © @ @ o o
PERimgl’ 887 |cx | 8F(8Flce |BF|BF |cn
gc (g8 11|30 132 |92 |32 (B0
a2 e o |02l |2 (62 (6T |20
Corrol 0.2710.13 | 0.20 | 3.33 | 1.33 | 2.33 | 3.00 | 1.17 | 2.05
IBA (0.2) + BA (0.3 SCG0(233|3671250({1.00|1.75|433 | 1.33 | 283
IBA (0 2) + BA [1.00 14.66[ 333|750 | 2171351 1.75(5.00 | 3.00 | 4.0C
IRA (0.2) + BA {1.2) 60.00| 4.00 |32.00| 1.50 | 1.13 ] 132 | 533! 4.00 | 517
Mean sucrose (S) 19.23| 2.45 2.38 [ 1.20 467 | 2.38
L.S.C, {5%:
PG.R. 2.00 N.S. 1.50
S 212 0.79 1.06
P.GF.xS. 424 N.S N.S. {

Shootlets height was significantly  influenced by  sucrose
concentralion only. The maximum shootlet height (2.38 cm) was obtained
due to applying 3% sucrose, compared to the value induced due tc providing
higher sucrose concentration (1.2 cm). However, control treatment producer
the longest shcotlet (3.23 cm) by modifying the medium with 3% sucrose, but
with no significant difference between mean values of interaction.

Cancerning the effect of sucrose concentration on leaves number per
shootlet, it is observed that 2% suciose generated the highes! ieaves
number  significantly (4.67/shootlet) compared to the highei concentration of
:.uuose 2.8 leaves/shootlet). Meanwhlle the highest BA conicentration (1.2)
mg L combinad with 0.2 ma L IBA induced the highest leaves number per
shootles. significantly (5.17) compared to confrol which produced the least
leaves rumber per shootlet (2.08) The interaction eftect between 3%
suciose and 02 mg L IBA + 12 mg L™ BA generated the highest leaves
nuimber per shootlet (6.33) nhowever with no significant difference betwaen
means

The ouotained results indicate the promotive effect of sucrose
concer trailw (3%) a5 wel' as the cumbined growth reguiators 02 mg L' IBA
+ 12 mg L' BA on producing the highest shoollets number and fighesi
leaves numper per explant However, the longes! shoollel was induced on
contror Ireatmant supplementied with 3% SUCrose. Thase resuits rmaht be
atiribuied ta the sifect ef the cytokinin 1.2 mg L' BA combined with its sixth
value of auxin 02 mg L' 1BA in slimuiating cell division and both of formation
and growth Of axilary shoots inducing rugher nodes aumber invehving higher
numoer of leaves on the expense of cell elongation hence producing shorter
sncois  Cytokining  have deen shown to activate RNA synthesis and to
stimulate protewn  synthesis and enzyme achvity (Kulagva, 1980) These
results are in harmony  with those obtained by Peng el &t {1997) on
Phidodendron  erubescence, Zayed (2000) on Spathihyiiurn walfisi and
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Hussein (200Z) on three Aglsonema species Conceming the effect of
sucrose (3.0%) concentration en growth sharacters, it could be due to its
effect an requiating the pathway of metaboites enhancing zell division ang
differentiation  Supporting results were reporisd by Snayama at ai (1992) on
Quercus aculissima and Cheng  8f #f (1295) on Euecomma wvimaides
However, opposing results were abtained by Maens gng Debergh (1385) on
Phiodendron erubescens K Koeh and Cordyling termipaiis ». Kunth and
Cheng el a/ {1992) on Eucalyplus sidercxylon, Thesa contrasting results may
Le attributed fo genera and species difference s¥ect

4. Rooting ability of shootiels

The ability of i vitro shaotlets to induce rooing is significantly
influenced by the type of the solidifying agent as well as fype and
concentration of the auxin applied to WPM, as revealed in Tabie (3).

Date illustrate that geriite (0.2%) surpassed agar (0.7%), as
solidifying agents, in inducing higher ronting ability (30%) compared o that
induced by agar (6%). Meanwhile, 1B exceaded NAA, significantly in giving
nse fo rooting into 45%. Moreover, the highest overall rooting (€0%) took
place due to appiying IBA at ether concentration (0.8 or 1.0) mg L to WPM
medium solidified by gerfite.

Or the other hand, each of root length and raots number (1.53 ¢
and 1.50), respectively, were significantly higher due ¢ applying iBA to the
medium rather than with NAA with especial regard to the low concentration
of IBA (0 5) mgL.

Table (3): Effect of solidifying agent type {agar and geriite] and pfant
growth regufators modified to m on rooting criteria

during shootiets rooting of ¢ cusrobur .
| iy ; L =5 1 Roots
Rooting (%) D " numbarishootiet
Plant growth T - I o
reguiators ) - ~
ez &3 c g FEAR- R4
{p-G.R. mgL NG'! %} m o "o 5 o
M EE | e A
Control 000 000 [ 0QG | 00O .00 | 000 | 0.0C [C.00 [ 600
1BA {0.5) 30,000 60.00 | 4500 [ 187 | 140 1 154 | D57 | .35 | 1.50
IBA. {1.0) C20 | 6000 | 3000 j 000 | 022 | D14 | 0D | 087 ) 033
NAS (0 §) €OoC| 000 | 000 | OO ﬂ,dg g gg g% 'g,.ngg 83?
NAA(10)  10.00) 3000 | 1500 | 000 ] 013 3 007 006 01
Mean sofitying | .00 L'-‘:Oo , “ 1033 03 EVLE F;-ss
e el Do o _ o i
.50, (5%) : 1
PGR. 31.29 063 039
SA 1587 NS, 0.23
(PG.R>S.A NS, NS 0.55
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Moreover geriie remarkably bicught about tne yreales! root number
per shoat (0 63) compased v those obtained by agar (0.13) The combined
interaction oetween lhe soldifping agent and plant growth regulaiors
generatec the highest ahserved roals numoar per shoot (2.33) as a result [0
the comoined supplement of gerite anc 05 mg L' IBA to WPM
MNeveritheless. neither the solidifying agent nor the combined interaction
significantly influenced root length Besides no rool formation was observed
with WP basal medium (conirol)

The obtained results indicate that gerlite is ar alternative gelling
agent which farms clear gl and is free of contaminating compounds that may
counteract the uptake of some medium cormponents Zimmerman and
Robacker (1988) on coiton and lbrahire (1394) on Coroyiine fermiinalis
obtained similar resulis.

n the other hand, the preponderance of {BA might be due to its
considerable stability for decomposition. as weil, it can be related to species-
specific concerns. These results are in harmoriy with those obtained by
Shoyama et al (1992) and Puddephat 2t al (1999) on Quercus robur and
Hussein (2002) on Aglaonema spp

The practical implication of thi¢ work is that manipulating the mother
plant rollowed by handling the sterilized expiants shouid be adopted in order
to owercome explant exudation problems then the faliowing work will become
easier

't could be concluded that micropropagation from (uvenile material in
standard ¥ssue culture conditions became possible, even when stubborp
obstacles, such as phenol exudates appear. Studyir g the explant position on
the mother plant piays a significant role in culture esiablishment success. The
type of exogenousiy applied growth requiaiors, as well as investigating the
appropriate balance between theni, sucrose conceniration, the gelling agent
fype and concentration and the other nutriticnal and physical factors should
be nonsidered for optimizing the cutput of the work

This protecoi should eventually find apolicadiity with mature trees,
using more: gppropriate medffications. 1o avoid the excessive phencls
exudales as the problem is enormous. Further work should be adopted, as
well, on oplimizing the acclimatization of ex viiro produced plantiets followed
by successful transplantation to the field.
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