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ABSTRACT

Normania triphyllais an endemic species from Madeira island (Portugatinct in the wild since 1991. The aim of
this work was to culture the meristems of this g®do vitro and to multiply its shoots in order to presethes
endangered species. The best results in terms tiptmation were obtained in Murashige and Skoogdiim
supplemented with 10 uM 6-benzylaminopurine (BARE number of shoots, the number of nodes anduimder

of leaves were the most important in this mediuowéber, the best results concerning the total sheraith were
obtained when BAP was not supplemented into théumeaind in the presence of 5 or 7.5 UM 1-naphtakeretic
acid (NAA). This is the first report on tlie vitro culture ofN. triphylla which could brings new avenues for the
development of this species.
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INTRODUCTION 1993). Recently, these two taxa were reassessed as
Solanum navaWebb et Berthel. andsolanum
The Normaniagenus belonging to the SolanaceadrisectumDunal (Bohs and Olmstead 2001).
family is endemic to the Macaronesianin situ preservation ofNormaniacould only be
archipelago.Normania triphylla (Lowe) Lowe is achieved through the conservation of the primary
restricted to the Madeira island (Portugal) andaurel forest, its natural habitat. The only e#ici
Normania nava(Webb et Berthel.) Franc.-Ort. et way to preserve these species and to allow further
R. N. Lester is found in Tenerife and Gran Canari&eintroduction appears to [ situconservation.
(Spain) (Bohs and Olmstead 2001:But, even in the botanical conservatori.
Francisco-Ortega et al. 1993N. triphylla is triphylla could be attacked by several pathogens
extinct in the wild since 1991 but it is naturatize such as Oidium neolycopersici(Delmail and
in the National Botanical Conservatory of BrestAutret 2010) and its development and/or its
(France)N. navais presumed as definitely extinct conservation could be problematic. To achieve this
because no specimen has been observed for m@eal of biodiversity preservatiomy vitro culture
than 25 years. These two very rare species cou@thd micropropagation dfl. triphylla appears as a
probably constitute only one species with twagdromising technique as it has been used previously
subspecies or varieties (Francisco-Ortega et akith success for some other endangered species
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such as Symonanthus bancroftia Western The cultures were maintained during 35 days in a
Australian solanaceous shrub (Panaia et al. 200@rowth cabinet set at 24 + 2°C, with a photoperiod
devil's claw, Harpagophytum procumbensa of 16h/24h and a light intensity of 13.83 + 5.83
medicinal plant from Africa (Kaliamoorthy et al., umol.m”s® (neon Supra’Lux Actizoo, 30W).
2008) or Plantago algarbiensis and P. After normality analysis with Shapiro-Francia test
almogravensis,two endemic aluminium-tolerant (Delmail et al., 2011a), the data were subjected to
species from Portugal (Gongalves et al. 2009). Thihe analysis of varianc&NOVA with the general
in vitro preservation of endangered plants has bedmear model procedureR(statistical package for
reviewed by Sarasan et al. (2006), andVindows release 2.11.0 the R Foundation
Gonzales-Benito and Martin (2011). Vienna, Austria) to assess the treatment
Thus, the aim of this study was to estabiiskitro  differences. Significant differences between the
culture of N. triphylla and to define the optimal means were determined by Duncan's new multiple
culture conditions in order to obtain therange test at a significance level of 5%.
micropropagation of this extinct in the wild plant
species. The ultimate goal was the mass
production ofN. triphylla to allow the studies on RESULTS AND DISCUSSION
this extremely rare species and even if appropriate
reintroduction in the natural habitat to promete Sixty percent of the cultured meristems presented
situ conservation. a callogenesis and a further shoot development
leading to a successful establishment of bhe
triphylla in vitro culture. Whatever the considered
MATERIAL AND METHODS parameters (number of shoots, number of nodes or
number of leaves), the best medium fbk
A N. triphylla seedling was kindly provided by triphylla micropropagation was the MS medium,
J.Y. Lesouéf, curator of the National Botanicalsupplemented with 10 uM BAP and devoid of
Conservatory of Brest until 2006. Ten lateral bud&NAA (Fig. 1). An increase in these parameters
of the plant were sampled in order to establish thelearly appeared with the increasing concentration
in vitro culture. of BAP in the medium when NAA was discarded
After one surface disinfection in 70° ethanol(P < 0.05). For the last parameter, the total shoot
during 10s and in 0.951% active-chlorine NaOClength, an increase was noted until 7.5 uM BAP
during 3mn, 51 meristems were isolated andbut a decrease appeared at 10 pM.
placed on modified MS medium (Murashige andVhen NAA was added at 5 or 7.5 UM, no
Skoog 1962) according to Desilets et al. (1993%ignificant effect on the leaf, shoot and node
(macroelements/2 + microelements + vitamins) abumbers could be noted whatever was the BAP
pH 5.8 according to Delmail et al. (2011b, c)concentration B < 0.05). In all these cases, the
complemented with 0.11 uM 1-naphthalene acetinumber of shoots, leaves and nodes decreased
acid (NAA), 0.89 pM 6-benzylaminopurine compared with the 10 pM BAP/O pM NAA
(BAP), 30 g.drit sucrose and 5 g.dimagar (HP treatment. Concerning the total shoot length, the
696, Kalys). After five weeks of culture, best results were obtained when the medium was
developed shoots in the test tubes were trimmed gtevoid of BAP and in the presence of 5 or 7.5 uM
one node explants and ten explants were sublAA (P < 0.05).
cultured on MS medium in polypropylene It should be noted that callogenesis was frequently
Sterivent boxes (80x110x100 mm, Kalys) (36observed at the base of the explants in all the
boxes, 10 explants per box). tested culture media (Fig. 2). Only few
In order to assess the effects of twelvespontaneous rooting were observed and only the
combinations of BAP/NAA concentrations (0/0,roots produced on the callus were observed.
0/5, 0/7.5, 5/0, 5/5, 5/7.5, 7.5/0, 7.5/5, 7.5/7.5Moreover, sporadic flowering could be observed
10/0, 10/5, 10/7.5 uM BAP/NAA), oN. triphylla  during the multiplication phase. These results,
multiplication, 30 nodal explants per conditionindicating a good multiplication rate for the 10 uM
were assessed in term of survival, number dBAP/O pM NAA supplemented medium (and in a
shoot, number of leaves, number of nodes anésser extent for the 7.5 uM BAP/0 pM NAA
average total shoot length. supplemented medium), were not in agreement
with the results of Boufleuher et al. (2008)
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presenting an inhibitory effect of NAA and BAP a combination of 5 mg.dmBAP and 0.05 mg.dm

on shoot-bud growth and differentiation in® NAA (22.2 uM BAP/0.27 pM NAA), a result
Solanum sessiliflorunContrarily, Arockiasamy et much more in agreement with the present results
al. (2002) noted a high multiple shoot inductionfor N. triphylla.

from the nodal explant iBolanum trilobatunwith
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Figure 1 - Effects of BAP/NAA combinations in the culture nigth on the morphological
parameters dlormania triphylla A - effects on the number of nodes per explBnt;
effects on the number of leaves per expléht; effects on the average total shoot
length; D - effects on the number of shoots per explanttdgdimms with above the
same letter are not significantly different (5%devDuncan’s test).

Figure 2 - Normania triphyllaexplant after 5 weeks of culture exposed at 10BAR/5 uM NAA
(A, bar=1 cm) and at 10 uM BAP/7.5 uM NAMB(bar=2 cm).
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It would be interesting to test the effects ofBoufleuher LM, Schuelter AR, Luz CL, da Luz CL,
thiadiazuron (TDZ) and of indole-3-acetic acid Antes VA, Stefanello S, Comerlato AP, Otoni W@.
(IBA) on shoot bud induction and root formation ‘t’)'tro propagatlondoSolamlim_sessﬂﬁlogm_;ras_ affected .
of N. triphylla, respectively, as in the case of DY auxin and cytokinin combinations an
Solanum surratensgositive effects were observed CconcentrationsAsian J Plant Sci2008; 7(7): 639-

duringin vitro regeneration in the presence of 0. 646.

. . IChakraborty S, Roy SC. Micropropagation of
3
mg.dm® TDZ and 1 mg.drl IBA (Yadav et al., Cyphomandra betacegCAV.) sendt., a potential

2010). Efficient rooting was also observed in norticultural and medicinal plant, by axillary bud
another Solanacea€yphomandra betacgawith multiplication. Phytomorphology 2006; 56(1-2): 29-
1.5 mg.dri® IBA (Chakraborty and Roy 2006). 33.

Moreover, kinetin could be also tested &h Delmail D, Autret JL. First description o®idium
triphylla shoot propagation as 1 mg.drof this neolycopersici(Erysiphaceae) in France, on a new
cytokinin in the culture medium increased the Nost plant extinct in the wildMycotaxon 2010;

shoot number oWithania somnifergSabir et al. 113(1): 269-271. :
2008). Delmail D, Labrousse P, Botineau M. The most

As breviously developed for other species powerfgl multivariate .normality test for plant
P y P P genomics and dynamics data sefcol Inform

(Labrousse et al. 2012)n vitro rooting and 2011a; 6(2): 125-6.

acclimation assays are currently in progress tBeimail D, Labrousse P, Hourdin P, Larcher L, Mdesc
establish a completein vitro to ex vitro  C, Botineau M. Differential responses of
regeneration protocol for this species. It showdd b Myriophyllum alterniflorum DC (Haloragaceae)
noted that, as in the case Sfvertia chirayita organs to copper: physiological and developmental
described by Joshi and Dhawan (2007), it would approacheddydrobiologia 2011b; 664(1): 95-105.

be useful to assess the genetic fidelity opPelmail D_, Labrousse P, Hpurdip P, Larcher L Mdesc
micropropagated plants to limit the impact of C. Botineau M. Physiological, anatomical and
somaclonal variation on this endangered species. Phenotypical effects of a cadmium stress in difiére

. . . g aged chlorophyllian organs ofMyriophyllum
It is the first report oN. triphylla in vitro culture alterniflorum DC_(Haloragaceae)Environ Exp Bat

establishment and micropropagation. Even if 2011c: 72(2): 174-181.

rooting tests and acclimation must be done fopesilets H, Desjardins Y, Belanger RR. Clonal

further greenhouse ain situ conservation, this  propagation of Pelargonium x hortorumthrough

study constitutes an important breakthrough in the tissue culture: effect of salt dilution and growth

preservation of this extremely endangered species. regulator concentratioi€an J Plant Sci1993; 73(1):
871-8.
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