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ABSTRACT KEYWORDS
There are many events that occur during adventitious rooting of cuttings Adventitious rooting;
from aphysiological and morphological point of view. Inthe current study Flavonoids;
we evaluated cuttings of Eucalyptus nitens and Eucalyptus globulus to M orphoanatomy;
determinethe physiological and morphological conditionsdiffering rooting Indol acetic acid;
capacity. For thisweinduced rooting by exogenous applications of 4000ppm Phenols.

of indol butyric acid (IBA). After 0, 2, 5, 15 and 30 days of induction we
obtained samples at the base of the cuttings for the morphoanatomic and
phytochemical analysis (total phenols, flavonoids) and indol acetic acid
(1AA).

Morphoanatomical analysis shows that in both species root meristemoids
formed from cells of the vascular cambium. During the rooting process
there were differences between the two species on the measurements of
phenolics compounds, E. nitens (800ug/gPF) had significantly higher values
than E. globulus (200ug/gPF). Moreover, flavonoid compounds also differ
between species, where rutin and quercetin were present only in E. nitens.
This indicate that the phenolics compounds could make of difference.
During theinduction phase (first two days), IAA wasin high concentrations,
which decreased drastically during the following phases of adventitious
rooting, this suggests a fundamental role in the induction phase of
adventitious rhizogenesis. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION tation asva ue added for wood production*2. Invitro
propageation methodsin Eucayptushave been successful

Thevegetativeproduction of forest oeciesusingin  becauseit preserves plant genetic homogeneity; this

vitro micropropagati on and macropropagation tech-
niquesisof great interest because of itspotential usein
research and plant production management. Thisal-
lowsto maintain the genetic gain devel oped by tradi-
tiona improvement programsand takethemtotheplan-

method has been widely usedin New Zeland, Portu-
gd, Spain, Brazil, Audtrdia, South Africaand Chile*?,
Thistechniqueiscommonly used in horticulture, flori-
culture, forestry and for conventional enhancement.
However, in reca citrant speciesthere have been diffi-
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cultiesin theadventitiousrooting of cuttingg®.

Adventitiousrootingisan essentia sepinthepropa
gation of tree cuttings of select genotypes. Rootsorigi-
natefrom the dedifferentiated parenchymasurrounding
the vascular tissues dueto the action of IAA®. The
cortical parenchymaformation and theinterruption of
the stem vascular cylinder allowsthe communication
between both parenchymas (pith and bark) which origi-
natestheroot meristem. However, thepith parenchyma
hasdividing cdlsand cdlswith slicaor caciumoxaate
crystalsthat provideca ciumfor cdlular growth™. The
root originatesfrom meristematic noduleslocated inthe
surrounding areaof thevascular cambium, thecdlsdi-
videinoneareain apolarized formi®. These nodules
initiatefromtheactivity of thevascular cambium, form-
ing zoneswith dternatecdlular proliferationsthat coin-
cidewiththepith radius. Thisformationincreasesthe
radial parenchyma that pushes the phloem and
periphloematicfibre nodul estowardsthebark®®. Inthis
context auxinsplay afundamenta rolein adventitious
root formation wherethereisapositive correlation be-
tween theendogenouslevelsof IAA anditsability as
root inducert®.

Exogenouslevelsof IBA inhibit thee ongation of
themain root and induce theformation of lateral and
adventitiousroots'?. ThisresponseisduetoIBA is
converted to IAA inthe peroxisomethrough -oxida-
tion®12 promoting alow delivery and efficiency, be-
causeit actsto minimal inhibitory levelsfor root elon-
gation™@, Thefactorsthat control freeauxinlevelsare
peroxidasewith |AA oxidaseactivity (IAA-0x), polar
transport, the conjugation of estersformation or esters
among auxinsand sugarsor amino acidg®319,

Phenolic compoundsare knownto be defensefac-
torsagainst varioustypes of stressescaused by patho-
gens, adverse environment or injury!®, These com-
poundsaso play animportant roleintheformation and
growth of adventitiousroots because of itscontrol of
IAA. Compound regulation depends on the chemical
nature, polyphenolswould be protecting against IAA
destruction and themonophenolsoxidizing|AA because
of theestimulation of IAA-ox™.

Another important group of regulatory molecules
areflavonoids, which arelocated throughout the plant
and they areinvolvedin many physiological processes
such asthetransport of auxins, plant pigment, pollen
germination, and biotic stresssignaing*”*8. Theroleof
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flavonoidsasinhibitorsof auxinisevident when mutat-
ing the gene chal cone synthase, akey enzymein the
biosynthetic path of flavonoids. When thegene chal-
cone synthaseis mutated, plant growth and develop-
ment is stimulated**24, Mutants of Arabidopsishave
abundance of MRNA that code for the genesin the
proteinfamily PIN wherethemainfunctionisto alow
thetrangport of auxinsintheplant®2 Lazar y Goodman,
2006). Enzymesof flavonoid biosynthesisaccumulate
in the nucleus?¥, in areas where bud and root
meet!19% jt isin thisareawherethe movement, distri-
bution and localization of auxinsareblocked. These
arecompeting with endogenousinhibitorsof polar trans-
portation, by waysof coupling or blocking facilitating
proteinsof auxin effluxs2Y,

Based onthe previous evidence, wewill evaluate
the morphoanatomy, IAA contents, phenolic and fla-
vonoid compounds during the rhyzogenic process of
Eucalyptusnitensand Eucal yptus globulus. To estab-
lishitsreationshipwithlow rooting capacity of E. nitens
and may serveasamarker of adventitiousrooting.

MATERIALSAND METHODS

Plant material

Donor plant clones of Eucalyptus nitensand E.
globulusfromthenursery Forestd MinincoSA.inLos
Angeles, Chile were used as a source of cuttings. These
cuttingsweremaintained in cultivating conditionsina
regulated watering regime, relative humidity, tempera-
ture and nutrition and phytosanitary conditions.

Root induction

Cuttingswereinduced withindol butyricacid (AlB,
4000 ppm) inthe cut area. After trestment the cuttings
were maintained under productive conditionsfor 45
days. During this time we collected samples of the
treated cuttingsat 2, 5, 15 and 30 days of cultivation
for morpho-anatomica and phytochemical andysis. We
took samplesat timezero (0) of thecuttingsbeforethe
AlB trestment.

M or pho-anatomical analysis

We collected piecesof tissuefrom the base of the
cuttings. Thesewereimmediatdy fixed informa dehyde
aceticacidacohol (FA.A.) for 72 hoursand werethen
transferred to ethanol 70% (v/v) for morpho-anatomi-
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cal analysis. We obtained histological cutsat the base
of the cutting with amicrotome blade. The cutswere
analyzed under amicroscope Olympus coupled with
the softwareMicrometric S.E. Premium.

Deter mination of |AA

From the base of the cuttingscollected at 0, 2, 5,
15 and 30 days, we extracted the hormone IAA fol-
lowing the protocol by Valenzuelaet al. (1998). We
extracted and separated the organic phase that con-
tainsthefreeformof IAA and the agueous phasethat
containstheconjugated form of IAA. Theorganic phase
was resuspended in absol ute methanol to be anayzed
in HPLC Shimadzu, Kyoto, Japan. The HPLC was
controlled by thesoftware D 7000 HPLC, withapump
D7200 and detector UV L /7400, separation was car-
ried out by HPLC RP-18 reverse phase 250-4mm
(5um) Bio Rad in acolumn Lychrospher 100 at 0.8ml/
min. Identification of IAA wasobtained by comparing
theretentiontimeof thesampleagainst astandard IAA,
Sgma
Deter mination of total phenols

From the base of the cuttingscollected at 0, 2, 5,
15 and 30 days, these sampleswereimmersed inmetha:
nol 80% for 24 hoursin dark conditions. The sample
extractswereobtained and eval uated for total phenals,
which were estimated asthegalic acid equiva entsac-
cording to themodified method by Dastmalchi. This
method usesthe Folin-Ciocalteu reagent (oxidizing
agent) andit isquantified by spectrophotometry (760nm)
based on the col orimetric reaction of reduction-oxida-
tion. Thismethod determinesthetota phenol concen-
tration by extrapolating the standard galic acid curve.

Deter mination of flavonoids

From the extractsobtained in section 2.5, we de-
termined specific flavonoidsthrough HPLC Shimadzu,
Kyoto, Japan. The HPLC was controlled by the soft-
ware D 7000, equipped with acolumn RP-18 reverse
phase 150-4.6 mm (5um) Lychrospher. Thefirst 15
minutestheflux ismaintained at 0.7 ml/minfor theex-
tract, between 15-25 minutesthe extract isreplaced
withasolution of 40% water and 60% acetonitrile, af -
ter 25 minutesit is replaced with a solution of 20%
water and 80% acetonitrile. Flavonoids were deter-
mined comparing the retention of flavonoid standards
suchasquerceting, rutin, luteoline, caffeicacid and feru-

licacid.
Satisrical analysis

Statistical andysiswasperformed with mixed lin-
ear statistical model sto addressthelack of any of the
dasscd assumptionsrequiringtraditiona varianceanay-
ss. For anaysisof thevariablesand AIA, phenol con-
centration was anayzed by repeated measurementsto
longitudinal analysis. Inthe case of the phenol concen-
tration were considered five measurements over time
(daysO0, 2,5, 15and 30); and inthe case of IAA con-
centration were consi dered only two measurementsin
time (day O and 2), asfor the other measurements, con-
centrationswere0 and adjustment mode sdid not con-
verge, thisandysisalowstoidentify both theaverage
treatment effect (species), the effect of time (day) and
thetime by treatment interaction, which correspond to
three hypothesestested, and therefore generate three
values p. Thismodesincluded speciesassociations,
timeand interaction effectsinthemean structure (fixed
effects), severa structuresfor theresidual variance -
CO variance matrix were proved.

Parameter estimation wasdoneby restricted maxi-
mum likelihood (REML). Model selection wasdone
with Akaikeinformation criterion (smaller is better).
Moded swere estimated using SASPROCMIXED ver-
sion 9.3 (SASIngtitute, 2006). Pairwise comparisons
between speci es associ ationswere tested with the ad-
justed LSMeans (0. =0.05).

RESULTSAND DISCUSSION

M or pho-anatomical analysis

Under normal conditions (day 0) both E. globulus
and E. nitens (Figure laand Figure 2a) have an ana
tomical structuremade of an externd epidermis, bark
madeof parenchymd cdls, avascular sysem surround-
ing thepith, the xylem cellsarelocated near thepithto
thevascular cambium, and the phloemisaring of con-
tinuous parenchyma and schlerenchymal cellsextend-
ing towardsthe bark area.

After root induction occurred onday 15, it ispos-
sbletofind adisorganized area(thickening) that might
correspond to the generation of new cells. Thisarea
alowsfor the dissapearence of thesquare structurewith
pronounced verticesin both Eucdyptus (Figure 1cand
Figure 2c).
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Inapreviousstudy it wasreported that therooting  changesweredisorganized cells, abundant cellsgoing
processinvitro of E. globulusit was possibleto ob-  through mitos's, specially smal cellsinthecortica pa-
serve changesfrom day 7 after root induction®!. Such  renchymathat have prominent nucl e,

Figurel: Tissueanalysisat thebaseof cu

isformingthepith (M), bark (C), and vascular cambium shown by black arrow. (cand d) Day 15 of induction, (c) shown isthe
loss of the squar e structure of day 0, black arrow showsvascular cambium (e) white arrow shows crystalsin between
parenchymal cellsand black arrow showsvascular cambium. (eand f) Day 30 of induction, presence of r oot merisems(M R)
(f) isodiametric cellsof prominent nuclei (NP).
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At day 30 after root induction we can observethe
formation of root merigems(MR) with cdlsindivision
and prominent nuclel (NP) that correspond to thededi-
fferentiation zone (Figure 1ey Figure 2e). Thisdedif-
ferentiation zone (MR) originatesfrom the parenchy-

mal cellsnear the vascular cambium and cortical pa-
renchyma. At thisstage the cortical parenchymacom-
pletely deformsbecauseof cdllular divisontha will a-
low the emergence of anew root!®. In an anatomical
study of Alnusglutinosathe meri stematic zoneischarac-

and Bark (C), black arrow showsthe vascular cambium. In (b) and (d) white arrow showscrystalsin between cortical
parenchymal. (cand d) Day 15 of induction, black arrow showsvascular cambium. (eand f ) day 30 of induction, shows
presence of root meristems(MR) for ming from thevascular cambium black arrow, and ( f) isodiametric cellsof prominent

nuclei (NP).
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terized by prominent nuclel and nucleoli becauseof its
activemitotic divison®. Inthecurrent study with Eu-
cayptuswe observed similar patternsin both species
(Figure 1f y Figure 2f). Theformation of the root mer-
istemisdirect becausethereisno formation of acalus
at the base of the cutting; this can havethe advantage
because theformation of thetissue caninterfereinthe
vascular connection that islater established between
the new root and the original explant(222,

Because of the dedifferentiation nature of theroot
meristem, it can correspond to the quiescent center re-
ported by%, which can |later beinduced by auxinto
becomedifferentiated. Thisinduced differentiation can
bedonetoindividualizetheorigina primordial tissue
and form the structures of a new adventitious root.
However, itisimportant to notethat theroot primordid
doesnot necessarily originate aroot'®,

Theanatomy found at day 30 after inductionin both
Eucalyptus speciesissimilar to thoseobserved inin
vitro rooting for other species such as apples® and
chestnut!®? and after 18 daysin E. globulus?!. How-
ever, thetime needed to form adventitious roots de-
pendson the species. For example, in Camelliajaponica
adventitiousrootsformed after 8 days®%¥, but in both
casestheroot development wasfaster ininvitro com-
pared to conventiona conditions.

We also observed abundant crystals in between
cortica parenchymacdls. Thiscrysd formationisprob-
ably calcium oxalatethat act asmessengersduring the
auxinic action of root development'®! also found crys-
talsof octagona and pyramid shapein E. globul us; how-
ever, their naturewasnot determined.

Inthe current study wedid not find differencesin
the morpho-anatomy at the base of the cuttingsin ei-
ther speciesof Eucayptus. However, in Enebuscretica
thereare genotypeswith different rooting capacity that
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haveanatomical differences®!.
Deter mination of Al A

We observed high levels of IAA inthefirst two
days of induction and then the levelsdrastically de-
creased thefollowing days(TABLE 1). Thismay indi-
catethat thehigh concentration levelsof IAA can cor-
respond to theinduction phase, and thelower concen-
trationsmay indicatetheinitial phase. Smilar results
were a so found by®>%1, Another study found higher
levelsof IAA onthethird day of root inductionand a
decreaseon day 6 in Vignaradiata®!.

Theincreaseof IAA onthedaysof root induction
can berelated to alow activity of oxidase; on the other
hand, the subsequent decrease of IAA can berelated
to an increased activity of the enzyme |AA oxidase
(IAAox) and the conjugates of IAAR*, During the
inductivephase, IAA controlsthecdll divison and ex-
pansion, initiation of lateral roots, and stem and root
elongation,

Therearevariousmechanismsthat mekeauxinavail-
ablefor competent cells. Among theseare: itsbiosyn-
thesis, peroxidase with IAAox activity™| its polar
transport“! and its conjugationintheform of estersor
amides among auxinsand sugarsor amino acidg®#.

Studies havereported that theincreasein IAA0X
activity onthefirst daysafter root induction canbea
responseto the application of exogenousauxin to con-
trol theexcessof freeauxin. The gpopl astic peroxidase
acidify surrounding tissuewhich alow sgnding of aux-
inic action at themembraneleve for H * pumping. This
actionresultsincel wall plasticity intheintitial phase
for cell elongation and growth“3,

On the other hand*¥ suggests that exogenous
auxinsbond to proteins; therefore, auxinswill havea
prosthetic group that regulatesendogenousleve sof free

TABLE 1: Concentration of Al A at thebase of the cuttingsof Eucalyptusnitensand Eucalyptusglobulusduring rizhogenesss.
At below of thetablestatistical analysisindicating significant differ encesbetween species, inter action timebetween thetwo

Dias de colecta

Conc. AlA ug/gPS E.nitens

Conc. AlA ug/gPS E.globulus

0 702 a 543 b
2 647 a 723b
5 0 0
15 0 0
30 0 0
Tratamiento Tratamiento Estimacion Error Estandar GL Valor t Pr > |t|
Globulus Nitens -1852.93 25.2040 16 -73.52 <.0001
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auxin.In fact, there are hydrolases that facilitate the
decoupling of IAA in certain tissues®l. For example,
enzymesof thefollowingfamilies MtIAR31, MtIAR32,
MtlAR33 and MtlIAR31 have hydrol ytic action over
|AA-aspartate and IBA-alaning“l. These hydrolase
enzymesare highly conserved, and arefound in many
monocotyledon and gymnospermg #5449,

Another explanation of the high content of IAA
during root induction can be rel ated to the exogenous
gpplication of IBA. It hasbeen reported that IBA could
beinducingthebas peta movement of endogenousiAA,
asreported by™. Thiswould dlow acontinuoussource
by means of the slow transformation of IBA to 1AA.
Moreover, there is genetic evidence in Arabidopsis
thalianathat theauxinic IBA precursor isconverted to
active|AA by B oxidation at the peroxisome level®+52
evauated IBA mutantsresistant and sensitiveto IAA,
the phenotypehad short root hair and smal cotyledons.
It was possi bleto mend thisphenotype with exogenous
applicationsof IBA, thisdemonstratesits modul ator
roleon |AA®Y, providing it chemical stability(*64253,
An effectiveresponseto the application of exogenous
IBA anditsconversionto IAA dependson the genes
involved inthe enzyme synthes sthat participatein the
conversion process®, genes such as PEROXIN 4
codefor enzymesthat residein the peroxisome®™.

Inthe current study we observed that both Euca-
lyptus specieshavesimilar dynamicsof IAA contents
(TABLE1). Wewereableto detect highlevelsof IAA
during thefirgt daysof root induction, and during these
dayswe dso found high levels of flavonoids?!. Fur-
thermore, found high levelsof flavonoidsinArabidopsis
thalianathat act as endogenousinhibitorsof the polar
trangport of auxins.

Makingit possibleto find that despite ahigh con-

centration of freeauxin during rootinginductionauxinis
not necessarily active sinceitsfunctionislargely pro-
vided by asignaling cascadethat beginswith thefirst
direction and reprogramming cdllular given efflux pro-
teinsof IAA, PIN proteing®%556l,

Deter mination of phenoliccompounds

Wemeasured thetota concentration of total phenols
andfound that E. nitenshassignificantly higher concen-
trationthan E. globulus(TABLE 2, Figure 3). More-
over, for E. nitensthe concentrations of these com-
poundsdiffer in each phase (induction, differentiation,
elongation, and emergence) asdescribed by>"%. There
wasamaximum concentration reached intheinduction
phase of rhizogenesis, whichisbetween 0 and 2 days.
Thismaximum wasfollowed by asignificant decrease
onday 5, and anincrease of total phenol concentration
on days 15 and 30.

Phenolic compoundsinhibit oxidation of IAA be-
causethey haveantioxidant capacity, whichmakesthem
rooting cofactors. Onthe other hand, therearerooting
inhibitorsthat contribute to the oxidation of IAAB,

Thehighleve of phenolic compoundsin E.nitens
may explainthelow rooting capacity. Possibly there
may be monophenols that act as inhibitors of the
rhizogenic process, reducing the|AA concentration.
According tof®@ certain monophenols such as p-
coumeric, ferulicand syringic acid promote decarboxy-
lation through theenzymelAA oxidase.

Studies on Nothofagus pumilio suggest that high
concentration of total soluble phenolic compounds
would beinducing oxidationto thegpplied auxin (IBA)
to therooting treatment. These soluble phenolscan be
rooting inhibitorsdepending on quality and quantity®!.

Phenolic compound content in E. globulusdid not

TABLE 2: Total phenolsconcentration at thebaseof cuttingsof Eucalyptusnitensand Eucalyptusglobulusduring r hizogen-
esis. Diffferent lettersindicate significant differences. At the foot of the table statistical analysisindicating significant

differ encesbetween species, einter accién time between the two

Day of collection Eucalyptus nitens ug/gPS Eucalyptus globules ug/gPS

0 136 a 29b

2 130a 23b

5 53b 36b

15 109a 31b

30 102 a 33b
Tratamiento Tratamiento Estimacion Error Estandar GL Valor t Pr > |t|
Globulus Nitens - 525.32 17.2481 31.6 - 30.46 <.0001
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Figure3: Total phenolic compoundsfrom thebaseof cuttings
in Eucalyptus nitens and Eucalyptus globulus during the
rhizogenic process (0,2,5,15 and 20 after the induction of
rooting)
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differ among collecting days. Theamount of phenolic
compoundsismuchlower than E. nitens, which canbe
favorablefor therooting processif thereareinhibitors
such asmonophenals.

Moreover, if the phenolic compounds were
polyphenol sthenthey would beinducingrooting. There
are reports that many of these such as chlorogenic,
protocateuchi co and caffeic acids suppressthe degra-
dation of IAA because they activate the enzyme
polyphenal oxidasewnhich areoxidized to quinonesand
they would not be ableto bond or estimulate the en-
zymelAA oxidasg®,

TABLE 3: Flavonoid concentration (ug/g) from extr actsobtained from cutting basesof Eucalyptusnitens(N) and E. globulus
(G) for thedifferent sampling days. N.D. indicaqueno fuedetectado por HPLC

Muestra Rutin ug/g Quercitrinaug/g Ac.Felirico ug/g Ac.Caféico ug/g L uteolina ug/g
NO 11.8 0.3 N.D. 0.3 0
N2 5.8 0.1 N.D. 0 0
N5 9.7 0 N.D. 0.5 0
N15 35 0.2 N.D. 0.6 0
N30 0 0.4 N.D. 0 0
GO 0 0 N.D. 0 0
G2 0 0 N.D. 1 0.6
G5 0 0 N.D. 0.2 0.6
G15 0.3 0 N.D. 0 0
G30 26.4 0 N.D. 0 0

8004 Lambda max : 227 268 345 208 201 ;PO[ Ebda max : 265 351 287 237 209
Lambdamin : 240 328 209 202 425 : Lambda min : 285 318 239 216 211
500 - 600
600 f—eot ] N
] “ ' - 00 o 400
400 ‘ ‘x'l Es0c —~ /
' “v \ ..l N - Y, y - i
( “ l F 0 200
200/ = F20c
7 a ‘C T b T

T T T T T T
300 400 500

300 400 500

Figure4: Flavonoid spectrumsobtained from Eucalyptusnitenscuttingsin the processof rooting at day 5for a) kaempherol,

time6.4 min, 364.5nm; b) rutin, time10.2 min. 350nm

Based on the latter, we can impart that phenolic
compounds have animportant role controlling rooting
inspecieswith low rhizogenic capacity; however, they
do not seem to be asimportant in specieswith higher
rhizogenic capacity such asin E. globulus. For other

Eucalyptus species there are genotypes with high
rhizogenic capacity wherethe maximum total phenols
are manifested on day 1 after induction and then de-
creasedradtically onday 2. However, in genotypeswith
low rooting capacity have alow and stable amount of
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phenol sduring therooting process®.
Deter mination of flavonoids

We detectedrutin during thewhol erooting process
in E. nitensexcept on day 30. We observed the oppo-
stetrendin E. globulus, rutinispresent only at theend
of therooting process, specificaly on days 15 and 30;
on day 30 we observe asignificantly higher valuefor
rutin.

Quercetin was present in concentrationsthat are
sgnificantly different betweenthetwo Eucayptus which
makesit anexcdlent marker candidatefor therhizogenic
process. Itspresencein E. nitensindicatesrootinginhi-
bition sincethereisevidenceof regulating auxin, by in-
hibiting the aminopeptidase acitivity invivo*#., Inour
study, quercetinispresent onthefirst daysof induction,
disappearing on day 5 and reappearing on days 15 and
30for E. nitens. We did not detect any quercitinin E.
globulus

Eucalyptus globulu srutin dynamicsis opposite.
Thedynamicsof quercitinand rutin can explaintheroot-
ing difficultiesof Eucdyptus. Infact, other studiessug-
gest that quercitin and kaempferol are specific mem-
bersof thechemical family that inhibit thetransport of
auxing®l, Quercetin would be acompetitiveinhibitor
of aproteintransporter of auxin™ of smilar structure
to naphthyl phthalamic acid (NPA)2,

Figure 4 shows the flavonoid spectrum of
kaempherol and rutinfrom E. nitensonday 5. These
flavonolshave been directly related withthe homeosta-
ssof IAA becauseof their presenceduring rooting and
itstransport from cell to cell®®3. Thereisalso evidence
that certain transporting protein of IAA marked by fla-
vonoids (PGPL) issenditiveto beinhibited by querce-
tin®l, Flavonoidsare not only known to regulate the
polar transport of auxin and ethylene signaling20.216+
&1, but are also known to modulate IAA0x activity
mai ntai ning the homeostatic control of auxin(®.

There are specificinteractions between flavonoids
andfacilitating proteinsfor auxin efflux (PIN)%%, Auxin
moves basi petally throughout the vascular system and
accumulateinthe progenitor cdllsintheroot. Havonoid
trangport issmilar to auxin transport whereby long dis-
tancetransport iSATP-binding cassette (ABC)% ™ and
iscompeting for substratewith IAA7:72, Flavonoids
haveasimilar chemical functionto that of the competi-
tiveendogenousinhibitor NPA. Itssynthesisdepends

ontheenvironment, anditslocationand distributionis
related to auxing?. On the other hand, ethylene pro-
ducestheasymmetric accumulation of flavonoids, im-
peding thetransport of |AA6366.72,

Moreover, ethylene, which may bebiosynthesized
by the stress produced by the cutting injury, resultsin
theaccumulation of flavonoi dsasymmetric preventing
transport A1 A6366.72,

Findly, thereisevidencethat intheabsenceof fla-
vonoidsthereisanincreaseinmRNA transcription for
PIN proteinsthat facilitate polar transport of auxing®!.

ABBREVIATIOS

AIA  :AcidoIndol Acético

IBA :Acidolndol Butirico

EA : EnraizamientoAdventicio
CONCLUSION

The adventitious rooting in both species of
Euca uptusno sgnificant differencesin morphoanatomy.
Theformation of aroot meristem beginsfrom the pa-
renchymal cdllsnear thevascular cambium anditisevi-
dent that at day 30 of rooting with IBA. Alsothereisa
high concentrationof IAA duringinduction, but thisIAA
concentration decreasesto undetectabl e concentrations
inthefollowing stagesof rhizogenesis.

Concentration of phenoliccompoundsissignificantly
higher in E. nitenscompared to E. globulus. Thesecom-
poundsarepossibly acting asinhibitorsof rooting. This
difference could beexplaining thelow rooting capacity
of E. nitens. Since, specific flavonoids of thetypefla
vonolswerein high concentrationsin E. nitens. These
compounds are known to have anegative regulatory
roleinthetransport of auxins, whichindicatetherea
tionship of these compoundswith thelow rooting ca-
pacity of E. nitens.
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