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Keywords: and forest can be made possible using this species. The study of environmental effects
Caesalpiniaceae, sunlight, substrate, on the production of seedlings is essential for the expansion of the cultivation of this
plastic tube. species Objective: The objective of this study was to evaluate the early development of

S. amazonicum seedlings submitted to different conditions of light, substrate and plastic
tube volume, aiming at the establishment of methodologies for the production of high
quality shoots. Results: All treatments resulted in 100% survival of the seedlings. 280
mL plastic tubes resulted in superior values than 175 mL tubes in every studied
variable. In a general view, Tropstrato® commercial substrate resulted in more growth
than the composite substrate. In relation to light conditions, 50% shading resulted in
greater plant growth than full light. There were no interactions among the studied
factors. For the early development of S. amazonicum seedlings, the use of 280 mL
plastic tubes, 50% shading and Tropstrato® commercial substrate is recommended.
Conclusion: For early development of S. amazonicum seedlings, the use of 280 mL
plastic tubes, 50% shading and Tropstrato® commercial substrate is recommended.

INTRODUCTION

Schizolobium amazonicum Huber ex Ducke belongs to the botanical family Caesalpiniaceae (Leguminosae:
Caesalpinioideae) and is a large tree, occurring naturaly in the Amazon in primary forests and mostly in
secondary forests of dry and flooded areas. It is known by the common names; bandarra, parica, guapuruvu-da-
Amazonia or pinho-cuiabano (Carvalho, 2005; Marques et al., 2004; Lorenzi, 2002).

The species stands out for its rapid growth, straight trunk with branches growing from seven meters height,
and also for the remarkable price of its wood in the Brazilian and foreign markets (Costa et al., 1998). Trees
from 12 to 15 years old can grow to 30 m tall and 80 cm in diameter (Cordeiro et al, 2002; Rondon, 2002).

Its wood is white, soft and light (specific weight of 0.302 g.cm=) and is used in the manufacture of fibers,
plywood, high quality laminates, core of panels and doors, toys, heels for shoes, concrete forms, light and heavy
crates. It is also promising for the production of cellulose pulp for paper, highlighting its easy bleaching and
excellent resistance obtained from the bleached paper (Carvalho, 2007).
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Regarding its forestry potential, in recent years it has shown feasibility for reforestation in the North and
Northeast of Brazil, especially in riparian environments not subject to flood (Vidaurre et al., 2012). It can be
used for plantations in degraded areas, reforestation, and to compose agroforest systems due to its fast growth
and good performance both in homogeneous formations and in conjunction with other species (Cordeiro et al.,
2002). Also, the establishment of forest plantations in areas of transition between savannah and forest can be
made possible using this species (Costa et al., 1998).

The species has been recommended for the formation of commercial plantations and, therefore, the demand
for uniform and high quality seedlings has increased considerably (Shimizu et al., 2011). The study of
environmental effects on the production of seedlings is essential for the expansion of the cultivation of this
species (Uchida and Campos, 2000). The objective of this study was to evaluate the early development of S.
amazonicum seedlings submitted to different conditions of light, substrate and plastic tube volume, aiming at the
establishment of methodologies for the production of high quality shoots.

MATERIALS AND METHODS

The experiment was carried out under greenhouse conditions at the Degraded Area Recovery Center of the
Environmental Police of Rondonia state, in Porto Velho, Brazil. The seeds were submitted to mechanical
scarification with pruning shears for breaking the dormancy due to the tegument impermeability and then
soaked in water for imbibition for 24 hours. These pre-germinated seeds were submitted to cultivation under full
sunlight or 50% shading, 175 or 280 mL plastic tube volumes, filled with Tropstrato® commercial substrate or
composite substrate, in a factorial combination of 2 x 2 x 2, totaling 8 treatments with 5 replicates of 25 tubes,
each one containing one seed. Tropstrato® is a pine bark-based substrate and expanded vermiculite, enriched
with macro and micronutrients, traditionally sold in the Brazilian market as a complete substrate. The composite
substrate consists of soil (33.77%), coffee chaff (45.02%), NPK 1:1:1 (0.43%) and chicken manure (20.78%)
(w/w). The cultivation was watered three times a day. For 70 days, plant survival, plant height and number of
leaves were evaluated. After 70 days, 8 plants from each replicate were collected, washed and separated into
aerial and root parts. These parts were separately weighed, dried in an oven at 60°C and then weighed again for
determination of the fresh and dry weight of roots and shoots. Treatments were arranged in a randomized block
design. Averages were compared by F test by using the Genes statistical program.

RESULTS AND DISCUSSION

All treatments resulted in 100% survival of the seedlings. The comparison among the evaluated variables, at
the 70" day of cultivation, in relation to the effects of light, tube volume and substrate are shown respectively in
Tables 1, 2 and 3. There were no interactions among the variables; for this reason they were considered
individually.

Regarding the effect of light conditions, higher averages for all the variables were observed with 50%
shading (Table 1). Only the fresh and dry weight of the roots did not differ in relation to light conditions. This
result was not expected, for the species is considered a pioneer and recommended for full sunlight cultivation,
due to its tolerance of high intensities of radiation. In Acre state, Oliveira (1994) observed that the species is
naturally abundant in forests where there is a high penetration of solar radiation, as in secondary forests, where
the species shows dominance in relation to other tree species. It is possible to observe that 50% shading did not
cause etiolation in relation to the full sunlight cultivation, for the ratio between the fresh weight and dry weight
of the aerial part was exactly the same in both conditions, namely 5.48/1.85 = 2.96; 4.14/1.40 = 2.96. According
to Pearcy et al. (1996), the excess of solar radiation may cause damage to the plant, affecting the assimilation of
CO; due to the fotoinhibition. Caron et al. (2010) mentioned that the artificial shading may affect positively the
growth and quality of the seedling, improving its nutritional and hydric status.

The positive effect of shading on the growth in height was also observed in seedlings of S. amazonicum by
Rosa et al. (2009), who observed that 30% shading is adequate for the early development of the seedlings.
Caron et al. (2010) observed a positive correlation between aerial part growth and increasing levels of shading
in S. parahyba. Almeida et al. (2004) found a greater height in young plants of Cryptocaria aschersoniana
cultivated under 50% shading than in those cultivated under full sunlight. This positive correlation was also
observed in several forest tree species; Prunus brasilensis (Sturion, 1980), Cordia trichoma, Astronium
fraxinifolium (Jesus et al., 1987), Dinizia excelsa (Varela and Santos, 1992), Piptadenia peregrina, Colubrina
rufa, Tabebuia serratifolia, Dalbergia nigra (Reis et al., 1994), Clitoria fairchildiana (Portela et al., 2001).

In general, the shading influence on the accumulation of dry matter is positive, as observed by some
studies; S.amazonicum (Rosa et al., 2009), Hymeneae stigonocarpa (Ferreira et al., 1977), Eucalyptus grandis
(Fonseca et al., 1979), Eperua bijuga (Facanha and Varela, 1987), Dinizia excelsa (Varela and Santos, 1992),
and Goupia glabra (Daniel et al., 1994). Contrastingly, Dutra et al. (2012) observed a decrease of the dry matter
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in Copaifera langsdorffii in relation to shading, attributing this result to a positive hardening of the shoots under
full sunlight.

The lack of difference in the development of the root system of the species in different light conditions can
be explained by Silva et al. (2007), who mention that a higher solar radiation can cause the development of a
root system capable of high absorption of water and nutrients, a strategy that could guarantee survival under
elevated rates of photosynthesis and transpiration.

The plastic tubes of 280 mL volume showed significantly higher values than the 175 mL tubes, in relation
to all the studied variables (Table 2), probably because the higher volume allowed more absorption, a greater
area for the root system to expand and more contact with the substrate. Sturion (1980) observed that the
diameter of the stem and the dry mass of roots and aerial part of S. parahyba were greater in larger containers.
Gomes et al. (1990) mentioned that small sized plastic tubes can cause a longer duration for the production of
seedlings of forest tree species. However, the same authors highlight that the use of containers larger than the
recommended result in unnecessary costs of material resources, as evidenced in Tabebuia serratifolia, C.
langsdorffii and P. peregrina. Reis (2003) tested plastic tubes of 56 and 280 cm? and also plastic bags of 330
cm?® for the production of S. amazonicum seedlings and concluded that the larger containers result in higher
growth.

In relation to the substrate, in a general view, Tropstrato® resulted in significantly higher values than the
observed with the composite substrate (Table 3). These results were expected, since this commercial substrate is
characterized by low density, good water retention and balanced chemical composition (Minami and Puchala,
2000). However, there were no significant differences between the two substrates in relation to the fresh and dry
weight of the roots, probably because in a poorer substrate the root system develops to explore a greater volume
of substrate seeking nutrients (Ferreira et al., 1995).

Tropstrato® was used in the cultivation of Tabebuia aurea by Pacheco et al. (2008), who observed positive
effects for length and dry mass of the aerial part. The formation of high quality seedlings of forest tree species is
directly related to aeration, drainage, water retention and balanced availability of nutrients of the substrate
(Fonseca, 2005). According to Rosa Junior et al. (1998) and Trigueiro (2002), substrates for production of
seedlings must retain necessary amounts of water, oxygen and nutrients, and provide compatible pH, absence of
chemicals at toxic levels and adequate electrical conductivity. The use of substrates replacing the use of soil in
seedling production has provided substantial improvements in their quality, and therefore the commercial
substrates are generally considered more efficient than soil for this purpose (Smiderle et al., 2001; Ramos et al.,
2002).

Conclusions:
For the early development of S. amazonicum seedlings the use of 280 mL plastic tubes, 50% shading and
Tropstrato® commercial substrate is recommended.

Table 1: Effect of light conditions on the growth of S. amazonicum seedlings at the 70" day of cultivation.

Variables Full sunlight 50% shading F test
Height 26.1 29.1 36.73**
(cm)

Number 5.1 55 13.94**
of leaves

Fresh weight 414 5.48 72.63**
of aerial part (g)

Fresh weight 4.10 4.39 1.97ns
of roots (g)

Dry weight 1.40 1.85 26.89**
of aerial part (g)

Dry weight 0.86 1.04 3.10ns
of roots (g)

* significant by F test, p<0.05. ** significant by F test, p<0.01. ns - not significant.

Table 2: Effect of tube volume on the growth of S. amazonicum seedlings at the 70" day of cultivation.

Variables Plastic tube of Plastic tube of F test
175 mL 280 mL

Height 26.1 29.1 36.73**

(cm)

Number 5.2 5.6 22.45%*

of leaves

Fresh weight 4.02 5.58 101.42**

of aerial part (g)

Fresh weight 3.63 4.86 36.61**

of roots (g)

Dry weight 1.37 1.89 36.35**

of aerial part (g)
Dry weight 0.84 1.06 4.90*
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of roots (g)
* significant by F test, p<0.05. ** significant by F test, p<0.01. ns - not significant.

Table 3: Effect of type of substrate on the growth of S. amazonicum seedlings at the 70" day of cultivation.

Variables Composite substrate Commercial substrate F test
Height 26.4 28.9 25.51**
(cm)

Number 5.3 55 13.94**
of leaves

Fresh weight 4.57 5.03 8.83**
of aerial part (g)

Fresh weight 4.30 4.19 0.32ns
of roots (g)

Dry weight 1.45 181 17.03**
of aerial part (g)

Dry weight 0.99 0.90 1.02ns
of roots (g)

* significant by F test, p<0.05. ** significant by F test, p<0.01. ns - not significant.
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