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MICROPROPAGATION OF Maclura tinctoria L.: AN ENDANGERED WOODY
SPECIES

GuilhermeAugusto Canella GomédRenato Paiva Rairys Cravo Herrefa Patricia Duarte de
Oliveira Paiva

Abstract — Some native speciegdgice seeds with low germination antage and in most cases with dormancy
which makes the appearance of new individuals by sexual propagation difficulathera tinctorighas

been considered an endangered species due to the indiscriminate use of its wood and low rate of seed germination.
In this context, the objective of the present study was to establislvdro propagation methodology for

this species. Combinations of NABAP, different concentrations of GAnd combinations IBA activated

charcoal wee evaluated for shoot induction, shoatwgth and oot formation, espectivelyThe esults indicated

that the maximum shoot formation was obtained when 5.37 pM NAA + 4.45 uM BAP was used. The use of
5.48 uM GApromoted shoot growth. Root formation was observed on explants inoculated in WPM with a
pH adjusted to 7.0 and supplemented with 23.62 uM IBA + 4 ¥agtivated charcoal. The use®70%

light screen for 7 days followed by the use of 50 and 30% light screens also for 7 days each provided 97%
plantlet survival.

Keywords:Maclura tinctoria, Propagation and acclimatization.

MICROPROPAGACAO DE Maclura Tinctoria L.: UMA ESPECIE LENHOSA EM
EXTINCAO

Algumas espécies nativas produzem sementes com baixa porcentagem de germinagao e, na maioria dos casos,
dorméncia que pode dificultar o aparecimento de novos individuos, por meio da propagacao’shiacialia

tinctoria tem sido considerada como ameacgada de extingéo devido ao uso indiscriminado de sua madeira e
a baixa taxa de germinacéo de suas sementes. Nesse contexto, o objetivo deste estudo foi estabelecer uma
metodologia de propagac#ovitro para a espéci€ombinacdes d&aNA + BAP, diferentes concentragcdes

de GA, e combinacdes ddB + carvao ativado foram avaliadas na inducéo de brotagdes, alongamento caulinar

e inducao de enraizamento, respectivamente. Os resultados indicaram que a maxima formagao de brotacdes
foi obtida quando 5,3ihM NAA + 4,45mM BAP foram utilizados. O crescimento das brota¢des foi observado

com 5,48mM GA,. Para a formacéao de raizes, foi indicado o uso do meio WPM, com pH ajustado para 7,0,
suplementado com 23,8@M AIB e 4,7 g L' de carvao ativado. O uso de sombrite 70% por sete dias, seguido

da utilizacdo de sombrite 50 e 30%, também por sete dias cada, promoveu 97% de sobrevivéncia de plantas.

Palavras-chave: Maclura tinctoria, Propagacao e aclimatizagao.

1. INTRODUCTION Germination rates are low (approximately 30%), but
Maclura tinctoriaL. is a woody plant of the the seeds do not exhibit dormantle plant produces

Moraceae familyclassified as a secondary species? Milky liquid in its peel, leaves and stem segments
adapted to degraded areas from Mexico to southerihich has been used in folk medicine for healing wounds
Brazil (TORRES et al., 1992). Its fruit contains a large (VAN DER BERG 1986) and in the relief of toothaches
number of seeds that become nonviable quicklyand hernias (BRAGA, 1976).
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Its wood has been used in furniture manufacturingsucrose, 6.5 g'Lagar and a pH adjusted to 6.0. The
decorative coverings, carpentfgnce posts, poles, medium was supplemented with gibberellic acid (JGA
and in general construction (NOGUEIRA, 197&tURA (0; 2.74,;5.48; 10.97 and 16.46 pMjter inoculation,
andALVES, 1997). Extensive harvesting of wood from the explants were maintained in a growth room with
M. tinctoriacombined with its low frequency of seed a light intensity of 43 umol rhs® and temperature of
germination have resulted in the reduction of the24 + 2 °C After 15 days, shoot growth was evaluated
populations of this species from regions such as theisually by observing the increase in diameter and
south of the Brazilian state of Minas Gerais (VIEIRA, absence of callus formation in the segment basal side.
1990). In this context, the use of tissue culture techniques

may play an important role for species propagation.2'4' Rooting and acclimatization

Since native woody species have been successfully ~ Shoots (1.5 cm in length) obtained with the best
propagated usinig vitro proceduresNOGUEIRA stem elongation treatment were inoculated in culture

et. al., 2007SOARESet. al., 2007; LIMA et. al., 2008), tubes containing 40 mL of WPM supplemented with
the objective of this work was to test amvitro 30 9 L' sucrose, and 6.5 g'lagar and a pH adjusted

micropropagation system f. tinctoriato provide prior to autoclaving to 5.4, 6.0 or 7.0. The medium was

a continuous supply of this commercially valuable SUPPlemented with indole butyric acid (IBA) (0; 4.92;
native plant. 9.84;19.68 and 29.52 uM) + activated charcoal (0; 0.5;

1;2;4 or 6 g ). Plantlets were moved to 10 x 10 cm

2. MATERIAL AND METHODS portable trays filled with the commercial soil mix Plant
i o i Max, placed in a humidity chamber with a vaporizer
2.1. Plant material and surface disinfestation and acclimatized by covering them with 70, 50, and

Young nodal stem segments (1.5 cm in length and0% light screens for 7 day consecutive periods.

a_pproximately 3mmin diameter)_were collg(_:ted fr(_)m 2.5. Qatistical analyses

six-month-old stock plants grown in pots fertilized with

5g NPK (4-14-18), maintained under greenhouse A completely randomized design with 20 replications
conditions and used as explants. These were disinfest@®r treatment was used. Each replication consisted
in 70% ethanol for 1 min, and in a water:sodium of one tube with 3 explantll experiments were repeated
hypochloride solution (v/v) for 10 min in a laminar flow twice. The effects of different treatments were analyzed
chamberThen, explants were rinsed three times (1 minusing the generalized linear models approach
per rinse) in sterile distilled water (DEMETRIO, 1993;BOX andDRAPER 1987).

2.2. Shootinduction 3. RESULTSAND DISCUSSION

Young nodal stem segments were inoculated irg.1 Shoot induction and growth
culture tubes containing 30 nuf freshwoody Plant ) )
Medium — WPM (LLOYD and MCCOWN, 1980) The use of concentrations higher than 2.68 pM
supplemented with 30 glisucrose, 7 g Lagar and NAA, inhibited the formation of shoots and induced
a pH adjusted to 6.0. The basal medium was supplement&@/l0genesis. This result agrees with George (1996),
with different combinations of naphthaleneacetic acidWho states that the use of high concentrations of auxins

(NAA) (0; 2.68; 5.37 and 10.74 pM) and 6- IS notadequate for sprouting induction.

benzylaminopurine (BAP) (0; 2.22 and 4.44 pifjer Formation of shoots was not observed in the
inoculation, the explants were maintained in a QVOWthpresence of isolated BARonverselyin species
room with a light intensity of 43 umol#s* and  gych asvorus australifPATTNAIK , 1996),Garrya
temperature of 24 + 2 °C. elliptica (WOODWARD, 1996) andsmelina arboea
2.3. Shoot growth _(KANI\_IAN , 1996), the use of BAP favqred sprou_t.|n9
induction from nodal segments. Atacia mearnsii,
The shoots obtained vitro from 20 day old nodal the use of 0.4 uM BAP promoted the highest rate
segments were inoculated in culture tubes containingf bud multiplication (3.5 shoots/explanBQRGES
30 mL of WPM medium supplemented with 304 L JUNIORet al., 2004).
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Figure 1 —Surface response model of number of shoots obtained from nodal segmdatdwf tinctoriaas a function
of different concentrations of NAA (uM) and BAP (uM).

Figura 1 —Modelo de superficie de resposta de nimero de brotagdes obtidas a partir de segmentos nodais de Maclura
tinctoria em funcéo de diferentes concentracdes de ANA (uM) e BAP (uM).
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Maximum shoot production (5) from nodal of2.74 and 4.12 uM Galso promoted shoot growth
segments was obtained usin 5.37 pM NAA + 4.43 uMin Morus australisPoir. (PATTNAIK, 1996) and
BAP (Figure 1). The combination of auxin + cytokinin Paulownia(BERGMANN, 1997). IPAnnona glabra
for shoot induction has also been reporteBicus L., however, GA had no effect on shoot growth
religiosaL. (DESHRANDE, 1998) Alternifoliumsp. (DECCETTI et al., 2005;).

(VALLI KHAN, 1996), Lavandula latifoliag SANCHEZ-
GRAS, 1996) andCercis canadensisL.
(DISTABANLONG, 1997).

The use of 10.97 uM and 16.46 uM Ga#lso
induced satisfactory growth, however with the use
of these concentrations it had the formation of callus

Santos et al. (2006) demonstrated that the use dfi the base of the explant&ccording to Geoge
0.2 uM NAA + 3.33 uM BAP was the best treatment (1996), the formation of callus in the base of the
for shoot induction irfCaryocar brasiliensisCamb.  shoots is undesirable; therefore it hinders the
with an average of 6 shoots/explant. vascular connection between the root system and

N o the aerial part.
The combination of BAP and kinetin also favored

shoot induction inCinnamomum camphork. 3.2. Rooting and acclimatization
’(:’A;U gtozélé)ZOOB) andnnona glabra.. (CECCETT!I Rhizogenesis was highly influenced by IBA and

pH. The use of WPM supplemented with 23.62 uM
When treated with GAshoots obtained from nodal IBA, 4.7 g L* activated charcoal and a pH adjusted
segments inoculated in the presence of NAA + BAto 7.0 provided maximum adventitious root formation
presented higher growth. The use of 5.48 uM,GA (20 roots/explant) (Figure 2)ccording to McCown
promoted a length growth of 1.5 cm favoring its (1988), reduced activity of peroxidases in this pH
transference to the rooting induction medium. The usgpromotes rooting of explants.
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Figure 2 —Surface response model of number of roots obtained from nodal segmpbftéslofa tinctoriaas a function
of different concentrations of IBA (uM) and activated charcoal (AC) {g.L

Figura 2 —Modelo de superficie de resposta de nUmero de raizes obtidas a partir de segmento nodal de Maclura tinctoria
em funcgao de diferentes concentragdes de AIB (uM) e carvéao ativado (CA).(g L
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The effect of IBA on rooting has also been 4. CONCLUSIONS
reported inAspidosperma polyneuroiiRIBAS et
al., 2005) Cinnamomum camphota (BABU et al.,
2003) andAnnona glabrd.. (DECCETTI et. al., 2005;
SANTANA et. al., 2008; OLIVEIRAet. al., 2008). In Shoot growth was observed using 5.48 uM,GA
Aspidosperma polyneurofor instance, IBA has
induced 80% rooting.

Maximum shoot formation was obtained with the
use of 5.37 uM NAA- 4.45 uM BAP

The use of WPM supplemented with 23.62 pM
IBA + 4.7 g L* activated charcoal and a pH adjusted

Root induction inCaryocar brasiliens€Camb.  to 7.0 promoted root formation.
was also promoted with the use of IBA showing an
average of 12.87 roots per explant. Roots developeg
in the presence of activated charcoal showed great
length (33.16 mm) and a higher number of secondary
roots (19.53) SANTOSet. al., 2006). 5. REFERENCES

The use of 70% light screen for 7 days followed
the use of 50 and 30% light screen also for seven
ays each promoted 97% plantlet survival.
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reported inCinnamomum camphota (Babu etal., BERGMANN, B.A. In vitro adventitious shoot

2003) and 100% ificus religiosaL. (Dasphande production inPaulownia Plant Cell
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