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Fresh plants of tropical foliage species, 
such as anthurium, have great potential to meet the 
demand of the floriculture segment (MORAIS et al., 
2017). Anthurium plants are able to reproduce both 
sexually (via seeds) and asexually (DESAI et al., 
2015). However, micropropagation is regarded as the 
best option for multiplication, allowing the production 
of anthurium plantlets on a commercial scale and for 
preserving the genetic identity of clones (ATAK & 
ÇELIK, 2009; FARSI et al., 2012; GU et al., 2012).

Commercially, micropropagation of 
anthurium occurs by indirect organogenesis; however, 

this approach is prone to somaclonal variation 
(PINHEIRO et al., 2009). Direct organogenesis using 
axillary buds from nodal segments can be used as 
an alternate approach to reduce callus formation and 
consequently the appearance of phenotypic variations 
(LOPES et al., 2012).

In micropropagation, the supplementation 
of culture medium with growth regulators plays an im-
portant role in the development and morphogenesis of 
plantlets (FLORES et al., 1998). In this context, the cy-
tokine 6-benzylaminopurine (6-BA) has been widely 
used and is recommended in the micropropagation of 
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ABSTRACT: The objective of the present research was to develop a protocol for micropropagation of Anthurium bonplandii and Anthurium 
maricense by direct organogenesis. Nodal segments, with two or three nodes, were used as explants. The cultures were kept in a growth chamber 
at a temperature of 25±2ºC, under a photoperiod of 16 hours and a luminosity of 30μmol m-2 s-1. At 60 days, the number of regenerated buds 
per explant (NBE) was counted. The experiment was carried out in an entirely randomised design consisting of six treatments for six different 
concentrations of 6-benzylaminopurine (6-BA) added to the P2 (Pierik) medium (0.0, 1.11, 2.22, 3.33, 4.44, and 5.55µM). All the treatments 
were performed in four repetitions with 10 culture tubes containing one explant each. The regression analyses were adjusted to a quadratic 
model, with R2 = 88.7% and 62.4% for A. maricense and A. bonplandii, respectively. The regressions indicate that the addition of 6-BA to 
the P2 medium resulted in larger values of NBE in both the species. The ideal 6-BA concentration for micropropagation varied depending on 
the species, with 2.5 and 1.7 NBE determined at 6-BA concentrations of 4.70 and 3.37µM for A. maricense and A. bonplandii, respectively.
Key words: Anthurium bonplandii, Anthurium maricense, 6-BA, tissue culture.

RESUMO: O objetivo do trabalho foi desenvolver um protocolo para micropropagação de Anthurium bonplandii e A. maricense por meio 
da organogênese direta. Foram utilizados como explantes, segmentos nodais contendo de dois a três nós. As culturas foram mantidas em 
sala de crescimento com temperatura de 25±2ºC, fotoperíodo de 16 horas e intensidade luminosa de 30μmol m-2 s-1. Aos 60 dias, avaliou-se 
o número de brotações regeneradas por explante (NBE). O experimento foi em um delineamento inteiramente casualizado composto por 
seis tratamentos referentes ao meio P2 (Pierik) adicionado de seis concentrações de 6-benzilaminopurina (6-BA): 0,0; 1,11; 2,22; 3,33; 
4,44 e 5,55µM, com quatro repetições de dez tubos de ensaio, contendo um explante cada. As análises de regressão se ajustaram ao modelo 
quadrático com R2=88,7% e 62,4% para A. maricense e A. bonplandii, respectivamente. As regressões indicaram que adições de 6-BA ao 
meio P2, promoveram maior número de NBE em ambas as espécies. A concentração de 6-BA estimada como ideal para a micropropagação 
varia de acordo com a espécie, sendo estimado 2,5 e 1,7 NBE, quando a concentração de 6-BA for igual a 4,70 e 3,37µM para as espécies de 
A. maricense e A. bonplandii, respectivamente.
Palavras-chave: Anthurium bonplandii, Anthurium maricense, 6-BA, cultura de tecido.

BIOLOGY

https://orcid.org/0000-0002-6573-7703
https://orcid.org/0000-0002-4562-8999
https://orcid.org/0000-0001-6441-9888
https://orcid.org/0000-0003-2949-5660


2

Ciência Rural, v.48, n.7, 2018.

Campos et al.

anthurium plants (MURILLO-GÓMEZ et al., 2014), 
for which the composition and concentration of these 
regulators in the medium are the key factors (BEZER-
RA et al., 2014).

Studies on micropropagation have previ-
ously been conducted on several anthurium species 
(ATAK & ÇELIK, 2009; SILVA et al., 2015); how-
ever, the efficacy of this process in Anthurium bon-
plandii and A. maricense was evaluated for the first 
time in this study.

The A. bonplandii and A. maricense plant-
lets grown in vitro from seeds obtained from the Em-
brapa Agroindústria Tropical germplasm bank were 
used in the study. These plantlets were handled in a 
sterile environment of a laminar flow chamber; they 
were entirely defoliated and cut into nodal segments 
(microcuttings) of approximately 1.0cm length, with 
two or three nodes in each segment.

The microcuttings were inoculated in a 
horizontal position, in culture tubes containing 10 
mL P2 (Pierik) culture medium (PIERIK, 1976), 
supplemented with 20.0gL-1 sucrose, and solidified with 
Gelrite® (1.8gL-1); the pH of the medium was adjusted 

to 5.8 and it was autoclaved at 121ºC and 1 atm for 
15 minutes. Culture tubes containing the explants were 
sealed and incubated in a growth chamber at 25±2ºC, 
under 16-h photoperiod, and 30µmol m-2 s-1 luminosity 
for 60 days to allow the regeneration of buds.

The experiment was performed based on 
an entirely randomized design, with four repetitions 
comprising 10 culture tubes containing one explant 
each, totalling 40 explants per treatment. The explants 
were subjected to six treatments, as follows: P2 without 
growth regulator (T1) or P2 supplemented with 
6-benzylaminopurine (6-BA) at the concentrations of 
1.11µM (T2), 2.22µM (T3), 3.33µM (T4), 4.44µM 
(T5), and 5.55µM (T6).

The evaluation was carried out 60 days after 
the inoculation of explants and consisted of counting 
the number of buds regenerated per explant (NBE). 
Results were subjected to regression analyses at a 
significance level of 5%. In both species, data fitted a 
quadratic model (Figure 1).

Based on the analyses, the addition of 6-BA 
to the culture medium at concentrations between 
3.33 and 5.55µM resulted in the highest NBE in A. 

Figure 1 - Number of buds regenerated per explant after 60 days of in vitro cultivation, in the case of Anthurium maricense and A. 
bonplandii, as a function of 6-benzylaminopurine (6-BA) concentration added to the P2 culture medium. Source: Arlene 
Santisteban Campos.
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maricense, with an NBE of 2.5 at 4.70µM 6-BA. 
In contrast, in A. bonplandii, the NBE was highest 
between T3 and T5, with an estimated NBE of 1.7 
at 3.37µM 6-BA. The NBE values for the evaluated 
species in the treatments without cytokine (T1) were 
1.06 for A. maricense and 1.46 for A. bonplandii, 
both of which were below the estimated maximum.

Such discrepancy in the NBE values 
between the evaluated species might be associated 
with the different concentrations of endogenous 
cytokines. According to PEREIRA et al. (2015), 
endogenous determinism is one of the factors that 
may affect in vitro multiplication. NOGUEIRA 
et al. (2007) stated that supplementation of the 
culture medium with cytokine may lead to an 
excess of this phytoregulator in the medium 
because of the cytokine already present in the 
explant (endogenous), eventually leading to 
reduced bud formation. Genotypic variation of 
the response to the distinct 6-BA concentrations 
between the two anthurium species evaluated 
in this study might be the result of different 
concentrations of the endogenous cytokines in the 
two species. This would explain both the higher 
value of NBE in A. bonplandii in T1 (1.46) and 
the lower concentration of cytokine (3.37µM) 
required to reach the maximum NBE value 
estimated for this species.

Therefore, it can be inferred that the 
ideal concentration of 6-BA for micropropagation 
varies with the species; an increase in the 6-BA 
concentration induces the regeneration of a larger 
number of buds per explants in A. maricense and 
A. bonplandii. The use of 6-BA at concentrations 
of 4.70 and 3.37µM is recommended for direct 
organogenesis in A. maricense and A. bonplandii, 
respectively.
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