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In vitro germination of Abricé-de-Macaco (Couroupita guianensis aubl.)
zygotic embryos in different culture media and light spectra
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ABSTRACT: Couroupita guianensis Aubl. is an Amazonian forest species with important medicinal and ornamental value. This study
evaluated the effect of different culture media and light spectra on the in vitro germination and development of the zygotic embryos of C.
guianensis. The culture media, MS and WPM, were evaluated without the addition of plant growth regulators and were associated with four
LED light spectra: white (CW), 70% red + 30% blue (R2B), 100% red (R), and 100% blue (B). One hundred percent of the seeds successfully
underwent in vitro germination, and the culture media did not interfere with embryo development. In addition to this, the different light spectra
induced in vitro morphogenesis and R2B treatment significantly promoted the production of secondary roots. This effect may aid in the rooting
and acclimatization of seedlings of this species.
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Germinacio in vitro de embrides zigéticos de Abricé-de-Macaco (Couroupita guianensis aubl.)
em diferentes meios de cultivo e espectros de luz

RESUMO: Couropita guianensis Aubl. é uma espécie florestal de origem amazénica, de importincia no uso medicinal e ornamental. O
objetivo do presente estudo foi avaliar o efeito de diferentes meios de cultivo e espectros de luz na germinagdo e desenvolvimento in vitro de
embrioes zigoticos de Couropita guianensis. Os meios de cultura avaliados foram o MS e o WPM, sem adi¢do de reguladores de crescimento,
associados a quatro espectros de luz de LED branca (CW), 70% vermelha + 30% azul (R2B), 100% vermelha (R) e 100% azul (B). Ocorreu
100% de germinagdo in vitro e os meios de cultivo ndo interferiram no desenvolvimento dos embriées. Os diferentes espectros de luz induziram
a morfogénese in vitro e o tratamento R2B promoveu a produgdo de raizes secunddrias em numero significativo. Este efeito podera auxiliar no
processo de enraizamento e aclimatiza¢do de mudas dessa espécie.

Palavras-chave: morfogénese, cultura de tecidos, propagacdo, Couropita guianensis Aubl.

INTRODUCTION

Couroupita guianensis Aubl., known in
Brazil as the Monkey-Apricot, is a species of medicinal
plant from the Amazon and is popularly used as a
potent anti-inflammatory agent, administered through
infusions made from its leaves, flowers, and bark
(PINHEIRO et al., 2010). In some countries, such as
India, it is widely used as an ornamental plant known
as the Cannon Ball Tree. However, indiscriminate use
in folk medicine by the Indians has drastically reduced
its population (SHEKHAWAT & MANOKARI,
2016). In Brazil, deforestation is the persistent cause
of the reduction in its native population year after
year. In nature, the propagation of C. guianensis is
exceptionally slow, being restricted to the germination

Received 11.14.19  Approved 02.22.21
CR-2019-0906.R4
Editors: Leandro Souza da Silva

of seeds that are recalcitrant and difficult to store
(GOUSIA et al., 2013). In addition, low germination
rate occurs frequently in seeds germinated directly
in the soil (MUNISWAMY & SREENATH, 2000).
Thus, tissue culture is a tool that could contribute to
the multiplication of this species. The selection of the
explant and the culture medium are basic conditions
for establishing an in vitro propagation protocol or in
vitro conservation method (JIANG et al., 2012). The
cultivation medium, MS (MURASHIGE &SKOOG,
1962), has proven to be efficient and responsive in
most herbaceous species such as banana, pineapple,
and strawberry (GALAN et al., 2018; SOUZA et al.,
2018; MOZAFARI et al., 2018). However, woody
species have other needs, especially for basic salts.
The Woody Plant Medium (WPM) used in culturing
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(LLOYD & MCCOWN, 1980) has a more diluted
composition, with 25% of the concentration of nitrate
and ammonium, than the MS medium. For woody
plants, the WPM medium has proven to be more
responsive and resulted in better propagation rates
(YEUNG et al.,, 2015; SHAHZAD et al., 2017). In
tissue culture, different light spectra from light-
emitting diodes (LEDs) have been widely studied
and used in commercial and research laboratories.
Light influences plant morphogenesis during in vitro
development, which may cause a reduction in explant
size, root emission and length, number of stomata
in the leaves, and chlorophyll content (POUDEL et
al., 2008; MACEDO et al., 2011). Therefore, this
study investigated the effect of different culture
media associated with different spectra of LED light
on the in vitro germination and development of C.
guianensis embryos.

Zygotic embryos from C. guianensis
seeds, collected from ripe fruits, were used as the
plant material. The collection took place 330 days
after flowering. During collection, the fruits were
opened, and the seeds were extracted, of which 48
were selected. The seeds were soaked in 50% (v/v)
sodium hypochlorite solution (2.5% active chlorine)
for 10 min to remove the pulp. The asepsis of the
seeds was performed inside a laminar flow, using
sodium hypochlorite solution (2.5% active chlorine)
at 20% (v/v) for 15 min followed by three washes
in sterile distilled water. Then, the embryos were
excised and transferred to Pyrex® test tubes (15 cm
long by 2.5 cm in diameter) with 25 mm diameter
Kimble polypropylene caps, each containing 10 mL
of two types of culture medium, MS and WPM. Both
media were supplemented with 3.0% sucrose, gelled
with 0.2% Phytagel®, and had their pH adjusted to
5.8. After inoculation, the embryos were kept in a
growth room under four different spectra of LED light
(GreenPower TLED-Philips™): white (CW), 70%
red + 30% blue (R2B), 100% red 645—675nm (R),
and 100% blue 450-465 nm (B). The light intensity
was adjusted to 50 pmol ms! (LI-200 Liquor), at a
temperature of 25 °C £ 2 °C, and photoperiod of 14/10
h (day/night). For each treatment, the test tubes were
centralized and arranged in an equidistant manner to
uniformly receive the evaluated spectrum. At the end
of 30 days, the following variables were measured:
seedling height (from the vegetative apex to the root
neck in cm); root length (from the root neck to the tip
of the root in cm); number of secondary roots (unit);
chlorophyll contents a, b (ChlorofiLOG - Falker
CFL-1030), and total; and total fresh weight (g) and
total dry weight (g). The data were analyzed using

a completely randomized design in a 4 x 2 factorial
scheme (4 LED light spectra x 2 culture media). The
trial comprised eight treatments with six replicates per
treatment; each repetition was formed from four test
tubes, totaling 192 tubes. Before applying analysis
of variance, the data were submitted to exploratory
analysis to verify whether the assumptions were
being met. After analysis of variance, multiple
comparisons were performed using Tukey’s HSD
test. The analyses were performed using the R and
SAS software, with an o significance level of 0.05.
The level of significance adopted for the unfolding of
interactions was equal to 0.25.

The excised embryos showed 100% in
vitro germination in the two treatments of different
culture media. Collecting the C. guianensis fruits at
the ideal maturation stage was most likely the reason
for the in vitro germination of 100% of the embryos.
A similar result was obtained by MUNISWAMY and
SREENATH (2000), who reported 95% germination
of C. guianensis embryos while using MS culture
medium with only half of the concentration of salts
and was supplemented with 0.1 mg/L of the cytokinin,
BA (benzyladenine). The use of exogenous cytokinin
helps to facilitate successful in vitro germination;
its promoting effects are mainly related to the
relief of stress factors (NIKOLIC et al, 2006). The
concentration of 0.1 mg/L BA probably contributed
to the high germination percentage of the embryos,
given that the fruits were harvested after only 240
days and not fully ripe as in the present study (330
days). Thirty days after inoculation, no significant
differences were observed between the culture
media for most of the characteristics evaluated in
the C. guianensis embryos (Table 1). However, a
different effect was observed in studies with native
plants such as baru (Dipteryx alata Vog), caju do
cerrado (Anacardium othonianum Rizz), and cacari
(Myrciaria dubia Kunth), which evaluated different
concentrations of salts and culture media in the in
vitro development of explants from these species.
In baru, studies have indicated that the 100% MS
medium showed a better performance than the WPM
and lower concentrations of MS (25%, 50%, and
75% MS) (ARARUNA et al., 2017). In the trial with
caju do cerrado, the MS (50% and 25%) and WPM
(100% and 50%) media were the most efficient in
plant regeneration (ASSIS et al., 2012). Meanwhile,
in cagari, 100% WPM was superior to the MS and
JADS medium at concentrations of 25%, 50%,
75%, and 100% (ARAUJO et al, 2016). Notably,
for some woody plants, the higher concentration
of nitrogen salts has a negative effect on in vitro
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development. Generally, NO," is the preferred form
for N assimilation in most plants. In some woody
plants, NH," is not necessary, and in large quantities,
it can be toxic (POOTHONG & REED, 2016), as was
observed in caju do cerrado, where the complete MS
medium was found to be harmful to the development
of in vitro culture (ASSIS et al., 2012). In the present
study, there was a significant difference in fresh weight
under CW treatment using MS medium (Table 1).
However, despite the greater accumulation of fresh
weight in the MS medium, in the WPM, the explants
showed good formation without the occurrence of
oxidation or phytotoxicity.

Significant differences were observed among
the light spectra regarding the number of secondary
roots and the total fresh weight. Specifically, the highest
values for these categories were observed under R2B,
while the CW values were higher than those for R and
B (Table 1). No significant differences were observed
for any of the other evaluated characteristics.
Photoreceptors regulate differentiation and plant
growth and are activated by different wavelengths
that induce plant morphogenesis (CHUNG et al.,
2010; MULEO & MORINI, 2006). The combination
of the spectra in the R2B treatment favored the
greater formation of secondary roots during the in

Table 1 - Mean (standard deviation) of shoot length (cm), root length (cm), number of secondary roots, total fresh weight (g), total dry
mass (g), Chlorophyll a, b and Total, of C. guianensis zygotic embryos as a function of the culture media, MS and WPM and

different light spectra.

Culture media CcwW R2B R B
Seedling height (cm)
MS 9,07 (0,90) Aa 7,52 (3,06) Aa 7,72 (1,27) Aa 7,98 (2,89) Aa
WPM 8,27 (1,17) Aa 8,13 (1,02) Aa 7,65 (1,28) Aa 7,20 (0,75) Aa
VC (%) 22,14
Root length (cm)
MS 4,03 (3,32) Aa 6,37 (2,49) Aa 5,07 (2,92) Aa 7,38 (5,50) Aa
WPM 4,60 (2,05) Aa 7,70 (3,28) Aa 4,42 (2,46) Aa 5,53 (2,62) Aa
VC (%) 29,92
Number of secondary roots:
MS 6,50 (4,51) ABa 12,00 (6,36) Aa 5,00 (5,62) Ba 6,33 (3,50) ABa
WPM 9,83 (6,65) ABa 18,33 (7,53) Aa 7,67 (5,89) Ba 9,17 (8,82) ABa
VC (%) 40,91
Total fresh weight (g)
MS 2,02 (0,26) Aa 1,80 (0,57) Aab 1,52 (0,46) Ab 1,80 (0,72) Aab
WPM 1,47 (0,31) Bb 1,94 (0,24) Aa 1,46 (0,44) Ab 1,69 (0,42) Aab
VC (%) 26,56
Total dry weight (g)
MS 0,32 (0,07) Aa 0,30 (0,09) Aa 0,24 (0,03) Aa 0,29 (0,05) Aa
WPM 0,27 (0,02) Aa 0,28 (0,05) Aa 0,28 (0,02) Aa 0,24 (0,02) Aa
VC (%) 18,14
Chlorophylla
MS 24,28 (9,53) Aa 26,93 (8,66) Aa 16,58 (3,38) Aa 19,52 (8,90) Aa
WPM 21,78 (7,51) Aa 26,95 (7,77) Aa 19,50 (5,52) Aa 28,73 (8,32) Aa
VC (%) 33,37
Chlorophyll b
MS 5,70 (3,02) Aa 6,55 (3,53) Aa 3,47 (1,11) Aa 4,70 (2,90) Aa
4 WPM 5,33 (2,48) Aa 6,47 (2,40) Aa 4,13 (1,73) Aa 7,83 (4,60) Aa
a8 VC (%) 31,15
AN B Chlorophyll Total
:S MS 29,98 (12,50) Aa 33,48 (12,04) Aa 20,05 (4,40) Aa 24,22 (11,74) Aa
\\“ WPM 27,12 (9,88) Aa 33,42 (10,12) Aa 23,63 (7,17) Aa 36,57 (12,75) Aa
VC (%) 11,31

media.
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vitro germination of C. guianensis, regardless of the
culture medium used. Using Heliconia cultivar in an
in vitro conservation study using slow-grown storage
with different wavelengths of the LED light spectra,
the largest number of roots was observed in the mixed
light treatment (70R30B) followed by the white light
treatment (RODRIGUES et al., 2018). Nevertheless,
proportions of 1:1 and 3:1 of the red and blue spectra
did not show satisfactory results in the rooting of
Protea cynaroides and Brassica napus (WU & LIN,
2012; LI et al., 2013). Therefore, it is evident that the
effects of the available light spectra on the explant
are probably specific to each species or cultivar. The
higher occurrence of secondary roots in R2B may be
a promising characteristic for the in vifro germination
of mature embryos, thereby reducing losses in the
acclimatization phase and optimizing this technique
of producing C. guianensis seedlings. As reported by
GOUSIA et al. (2013), the slow germination speed of
C. guianensis and the recalcitrance of its seeds justify
the application of this technique.

In conclusion, the culture media MS and
WPM can be applied for the in vitro germination
of zygotic embryos of C. guianensis. The R2B
spectrum favors the formation of secondary roots in
germinated embryos.
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