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The use of physical protectors has been considered as an efficient technique for tillage farming of
different species, mainly native ones. Based on the importance of the species, Peltophorum dubium for
revegetation of degraded areas, this study evaluated the emergence, survival and initial development of
P. dubium seedlings under the influence of physical protectors with different filters. Thus, the following
treatments were adopted: absence of physical protector (APP), transparent physical protector (TPP),
transparent physical protector + blue cellophane (BPP) and transparent physical protector + red
cellophane (RPP). The evaluated characteristics were: emergence velocity index (EVI), seedling survival
and emergence percentage, plant height, leaf area and root collar diameter. All of these physical
protectors increased the mean values of EVI and survival. In conclusion, the emergence speed and
initial development of P. dubium (Spreng.) seedlings grown in the interior of physical protectors,
independent on the filters, presented positive results. The reduction on the light intensity interferes
positively in the initial growth of these plants.
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INTRODUCTION

Since the beginning of the millennium, the reduction of existent native areas are restricted to preservation, parks
forest resources and the increase of the consumption of and reserves (Mattei et al., 2001). The production of
wood products were widely discussed because of the native seedlings species with quality and good
increasing need of reforested areas, mainly because, few characteristics are important for the success of P. dubium
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seedlings populations. This production must be
performed using appropriate techniques which may
provide an efficient and secure quality control (Souza et
al., 2005), ensuring a production in quality and quantity
(Neves et al., 2005) being that the seedlings are resistant
to the adverse conditions. Thus, the direct seedling is a
versatile technique in the reforestation process (Barnett
and Baker, 1991). According to Ferreira et al. (2007),
native seedlings species consist of the dispersion of
seeds of the forest species being the seeds sown directly
in the reforestation area. This technique have the
advantage of reducing the implantation cost for forest
stands, in order to eliminate the nursery stage and labor
costs, while increasing its importance in areas that lack
these resources or with difficult access (Soares and
Rodrigues, 2008).

Derr and Mann (1971), studies with direct seedlings
observed that only one technique is not enough for the
protection of seedlings against adverse conditions. In this
way, the use of physical protectors allowed with direct
seedling become relevant, once it can cause the
reduction seeds and seedlings predation. Besides, the
advantage of its interference in germination and
establishment of species created a favorable
microenvironment (Ferreira, 2002; Mattei and Rosenthal,
2002).

In this way, the P. dubium (Spreng.) Taub. popularly
known in Brazil as “canafistula” or “faveiro” is a native
species found in all domain of the semi-deciduous forest,
as well as in the Brazilian cerrado, being that these
species are also profuse in secondary formations
(Donadio and Dematté, 2000). These species are
classified as an opportunist pioneer, tolerant to high taxes
of light and temperature, and also considered as a great
potential for the use of mix crops destined to the
recomposition of degraded areas and areas of permanent
protection (Lorenzi, 2000).

Overall, these species is prejudiced, because the
production of seedlings have restrictions on the
germination and initial development, which are related to
tegumentary characteristics and seeds dormancy
overcome with the use of physical and chemical
scarifying (Salerno et al., 1996; Mattei, 1999; Perez et al.,
2001; Teles et al., 2000; Oliveira et al., 2003; Paulino et
al., 2004; Viecelli et al., 2011), decreasing the efficiency
of seedlings obtaining.

However, other studies which quantify the increment in
the initial development of native forest species in function
of the light quality provided in the sowing point at the
reforestation area. A pilot study conducted at a laboratory
show that species as P. dubium present potential of
susceptibility to light quality variation (Klein et al., 2012).
Nonetheless, the real behavior or P. dubium in
reforestation areas with physical protectors at field level
was never evaluated. This procedure is crucial, mainly
during the critical period for the establishment of one
seedling comprehend in the first 30 days (Meneghello and
Mattei, 2004). It is during this period of time, the
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protection of the seeds is essential, mainly because they
can be exposed to dryness, soil compaction caused by
strong rainfalls, vulnerability to be attack by birds and
ants and also by the breaking in the loading and
transportation of the seedlings. In this way, the use of
physical protectors in the sowing of forest species is
important; it is also favorable to the formation of an
adequate micro clime to the germination and survival of
the seedlings (Lahde, 1974).

Different materials with different sizes, shapes and
colors had been used as physical protectors by many
researches (Barnett and Baker, 1991; Serpa and Mattei,
1999; Mattei et al., 2001; Klein, 2005; Klein et al., 2005;
Ferreira et al., 2007). According to Carneiro (1995), those
protectors must be light, non-toxic, hygroscopic and must
recover all soil surface. It is observed in the literature that
some benefits of the use of physical protectors when
used in the sowing points, contributes to the higher
emergence and survival rates in the first months for
plants of Pinus elliotti (Mattei, 1998; Mattei et al., 2001),
Pinus taeda (D’Arco, 1999) and in plants of Enterolobium
contortisiligum and P. dubium (Malavasi et al., 2010).
However, there are no reports of physical protectors
associated with colored polymers. With all these aspects
mentioned above, this study aim to evaluate the influence
of physical protectors of different filters in the initial
development of P. dubium (Spreng.) Taub. seedlings.

MATERIALS AND METHODS

The experiment was performed between April to December, 2007,
in open area of the Botanic department (48° 26’ W, 22° 52" S),
Institute of Biosciences, State University “Julio de Mesquita Filho”
(UNESP), Botucatu — Sao Paulo State, Brazil. The fruits were
collected from matrix trees located in the city of Botucatu — SP.
After collection, the seeds were removed from the fruits and clean
with the help of a sieve, and after that, they were mixed and
selected, thereafter, disposing the damaged ones.

The determination of the physical characteristics of the seeds,
was determined with the percentage of germination, level of seed
moisture, drying them at 103°C for 24 h, weight of one thousand
seeds and number of seeds per kilogram. The calculations were
performed according to the recommendation of the Rules for Seeds
Analysis (Brasil, 2009). The seeds of canafistula were submitted to
manual mechanical scarification, by the use of a sandpaper number
P 80 (Piroli et al., 2005), for the overcome of dormancy (Viecelli et
al., 2011). After that, the seeds were submerse in water to room
temperature for 8 h and seeds which showed numbness and signs
of the imbibition were selected for the sowing. These seeds, were
taken to the experimental area for the sowing in vases of 12 liters
containing a Rhodic Hapludox, characteristic from the region, was
corrected and fertilizer 60 days before the sowing.

The test of germination was performed with five subsamples of
20 seeds, in a acclimatized room, with light exposure from
fluorescent lamps (20 W), internally fixed, with temperature
between 20 to 30°C and photoperiod of 8 h of light. The
experimental design was completely randomized, with four
treatments and ten replications. The physical protector used, was
constituted from P.E.T. bottles (polyethylene terephthalate), with a
volume of 2,500 ml without bottom and with cover. Different length
waves were obtained engaging the P.E.T. bottles with two layers of
cellophane paper with different colors (transparent, blue and red).
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Table 1. Evaluation of the physical characteristics and initial viability of
Peltophorum dubium (Spreng.) Taub. seeds, performed after 8 months of

storage.

Weight of one thousand seeds (Q)

Number of seeds per kg

34.93

Seed moisture content
7.23

28,629

Germination
90%

Table 2. Speed Index of emergence Peltophorum dubium (Spreng.) Taub, subjected to treatment with the presence or
absence of colored protectors at 8, 11, 16, 24 and 48 days after sowing (DAS).

Days after sowing (DAS)

Treatment

8 11 16 24 48
Absence of physical protector 0.0¢ 20.0° 55.0° 65.0° 65.0°
Transparent physical protector 5.0° 37.5° 80.0" 80.0" 80.0"
Blue physical protector 7.5 62.5" 82.5" 82.5" 82.5"
Red physical protector 10.0% 60.0" 72.5° 75.0° 75.0°
CV (%) 6.23
F 14.82*
LSD 4.81

Means followed by same letter in column do not differ significantly by Tukey test at 5% probability. CV, Coefficient of variation;

LSD, least significant difference.

This way, the following treatments were obtained: T1: no physical
protector; T2: transparent physical protector; T3: transparent
physical protector + blue cellophane and T4: transparent physical
protector + red cellophane. Daily, the following evaluations was
performed: emergence speed index (ESI): The seedlings
emergence evaluations were performed daily for 48 days after
sowing, seedlings which present cotyledonary leaves were
completely expanded and emerged; percentage of survival and
seedlings emergence: This was initiated after the first emerged
plant and it was concluded in 48 days after sowing, when the
protectors were removed to avoid the effect of the environment
pollution; height of plants: This was determined measuring the
distance from the root collar to the terminal bud of the plant;
diameter of the root collar: Measure performed with a digital caliper
and expressed in millimeters; and leaf area: This was defined as
the surface of the blade leaf measure performed with the use of an
instrument called area meter, model LI-3100 (cm?).

The obtained results were tested with the suppositions of
normality and homoscedasticity for parametric tests, by Shapiro-
Wilk and Levene. After that, the analysis of variance (ANOVA) was
performed and regression analysis was used also with the program
SIGMA PLOT, which described the interactions between the
evaluated characteristics. The treatments means were compared by
the Tukey test at 5% of probability. For the evaluations of
emergence percentage and survival the means were transformed in
arccosine of the square root of x/100.

RESULTS AND DISCUSSION

The canafistula seedlings presented a percentage of
moisture around 7%. In relation to the number of seeds
per kilogram and the weight of one thousand seeds

(Table 1), the obtained results reveals that the seeds of
canafistula presented a common behavior just like the
most pioneer species, as described by Wanli et al.
(2001). In general, the canafistula present itself as a
great option for reforestation projects, due to its great
viability even with low content of water, high quantity of
seeds per kilogram and the presence of a dormancy
mechanism.

The first emergence of canafistula seedlings in the
presence of the physical protector, independent of the
color, initiate at 8 days after sowing and the maximum of
seedlings emergence was observed 16 days after sowing
(Table 2). In the other hand, the first emergences occur in
the absence of the physical protector detected, only at 11
days after sowing, being the maximum of seedlings
emergence observed only at 20 days after sowing. This
increase in the emergence speed is probably due to the
function of high taxes of temperature and moisture inside
physical protectors (Table 3).

This results, confirm what was observed by Klein et al.
(2005), the temperature inside the physical protectors,
P.E.T. bottles in three different heights. The same
authors observed the increase of nearly 2°C in the
interior of the physical protectors in relation to the
environmental temperature, no matter how high the
protector height.

The use of protectors was also responsible for the
increase of the soil moisture and the increase of the the
germination and survival study with different forest
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Table 3. Temperature and air relative moisture in the seeding points from
Peltophorum dubium (Spreng.) Taub. 48 days after sowing.

Treatment Temperature Air moisture
Absence of physical protector 21.00% 47.90°
Transparent physical protector 22.20° 68.90"
Blue physical protector 21.70% 69.20"
Red physical protector 22.50" 69.80"
CV (%) 5.31 12,50
F 1.02™ 10.93*
LSD 1.67 11.37

Means followed by same letter in column do not differ significantly by Tukey test at 5%
probability. CV, Coefficient of variation; LSD, least significant difference.

species in the no tillage system (Santos-Junior et al.,
2004). The same type of physical protector was also
responsible for the increase in the internal temperature of
this environment independently of the year station
evaluated (Klein, 2005).

In relation to the emergence speed index (ESI) inside
each treatment, those without cover and also with colors
presented quadratic behavior (Table 2). In this way, the
ESI of the seedlings presented higher values of
emergence between 20 and 30 days after sowing. In the
other side, for the decomposition of the response in each
evaluation (Table 2) significant difference was verified
between the treatments in all perform evaluations, where
higher ESI was also detected in the seedlings which were
inside the physical protectors, independently of the color
of the filter.

The emergence percentage of canafistula seedlings
presented an increase in all treatments between 16 and
24 days after emergence. But, the largest significant
difference was verify between 11 and 16 days after
emergence, where all the treatments with physical
protector, independently of the filter, originate superior
values when compared to the one observed in the
absence of the physical protector, being equal at 115,
107 and 100% for the blue protector (BLUE), transparent
protector (TRANSP), and red protector (RED),
respectively. This way, the higher seedlings emergence
may have occur because of the increase of the
temperature and phytochrome influence, probably
because, the physical protectors may have allowed the
canafistula seeds a higher period of time in the optimal
temperature for germination, that would explain the
maximal germination percentage in a very short time
(Silva et al., 2004).

In a study with Cedrela fissilis, Mattei. (1995) reports
that the used physical protector, a plastic cup of 250 ml,
without bottom and with the largest circumference of the
circle to the face down, promoted an increase in the tax
of germination. Mattei and Rosenthal (2002), notice that
protectors as plastic cups and paper cups, without
bottom, contributed in the initial emergence and in the

establishment of the canafistula seedlings evaluated at
18 months after sowing. Conflicting results were
observed by Ferreira et al. (2007), in a study with Senna
multijuga, observed significant effect for the physical
protector, which correspond to transparent plastic pots of
500 ml without bottom, putted above the sowing points.
The mean values of canafistula seedlings survival
emerged 48 days after sowing, independently of the
treatment, were 85% superiors (Table 4), which means
that the survival of the emerged seedlings was influenced
by the physical protectors independently of the color of
the filter. The weakness of seedlings in function to the
soil compression resulted because of the less moisture
observed as the principal factor of the cause of seedlings
death.

Serpa and Mattei (1999), observed a larger percentage
of survival in plants of Pinus taeda, used for timber and
cellulose originated in the interior the physical protectors.
Besides, Santos-Junior et al. (2004) observed an
increment in the survival percentage of Tabebuia
serratifolia, used for landscape and reforestation, while
physical protector used for transparent plastic cups of
500 ml without bottom and buried 2 cm under the hole,
was in relation to the absence of physical protector. The
increase, promoted by the physical protector in the
survival of seedlings can be directly related to the
ecological group which the vegetal species is classified
(Perez et al., 2001). In this way, the protector initiates
great benefits to slow development species (Ferreira et
al., 2007).

The mean values obtained at 48 DAS of plant height,
observe that the blue and red physical protectors
provided significant growth of stem in comparison to the
other treatments (Table 5). The transparent physical
protector promoted the third higher increment of this
variable, without significant difference in the height
provided by the absence of the physical protector. The
use of the physical protectors associated with color filters
in the points of sowing can interfere in the quality of light
in seeds and seedlings, stimulating or causing inhibition
in different physiological processes. According to
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Table 4. Mean values of seedling survival Peltophorum
dubium (Spreng.) Taub., submitted to treatment with the
presence or absence of colorful protectors 48 days after

sowing.

Treatment

Survival (%)

Absence of physical protector
Transparent physical protector

Blue physical protector
Red physical protector
CV (%)

F

LSD

g7g®
932"
966"
954"
732
706*
452

Means followed by same letter in column do not differ significantly
by Tukey test ta t 5% probability. CV, Coefficient of variation;

LSD, least significant difference.

Table 5. Mean values of height, leaf area and root collar diameter of seedlings were Peltophorum dubium
(Spreng.) Taub., submitted to treatment with the presence or absence of colorful protectors 48 days after

sowing.

Treatment Height (cm) Leaf area (dmz) Root collar diameter (mm)
Absence of physical protector 5.3% 9.9% 1.4%
Transparent physical protector 5.6° 11.0° 1.5%

Blue physical protector 9.3" 15.3° 1.8%

Red physical protector 7.6% 21.3% 1.14

CV (%) 9.9 21.29 18.29

F 1.17% 3.91* 0.45"™

LSD 1.86 8.63 0.84

Means followed by same letter in column do not differ significantly by Tukey test ta t 5% probability. CV, Coefficient

of variation; LSD, least significant difference.

Almeida and Mundstock (2001), many signaling when
presented in the different plant tissues can be
responsible for acting in the vegetal growth in function of
quality and quantity of the received light. For Taiz and
Zeiger (2004), the increment in the stem stretching
reveals the response to light intensity reduction on the
seedlings, which indicate the involvement of the
phytochrome in this perception.

The same behavior was found in Cattleya loddigessi,
where Braga et al. (2007) verified that the shoot system
and the root system grown were promoted by the red
mesh. The influence of the blue, black and red mesh in
the plant height was also verified in Aralia sp., Monstera
deliciosa, Aspidistra elatior and Asparagus sp. (Shahak
et al., 2002). The no tillage system in the presence of the
red physical protector provided higher mean values for
the leaf blade area when compared to the other
treatments (Table 5). The plants which was grown in the
interior of the red physical protector Eresented mean
values for leaf area around 21.30 dm®, and the other
treatments without physical protector, transparent
physical protector and blue physical protector presented

9.90, 11.00 and 15.30 dm? respectively. Those values
suggested a positive correlation between the reduction in
the light quantity received, photosynthetically active
radiation (PAR) and the values of shoot system area. In
this context, Larcher (2004), reports about the heliophytic
plants during the evolution and how this species develop
efficient strategies in order to maximize the electron
transportation to the chloroplast, even in low radiation
intensities. However, presenting high percentages of leaf
area can be one important alternative in reforestation
projects (Coelho Filho et al., 2005), mainly in relation to
the initial development of seedlings.

In the present study, the mean value of the root collar
in canafistula seedlings was not influenced by the
different treatments after 48 DAS (Table 5). It is important
to affirm that those treatments did not prejudice in the
initial development of canafistula in the evaluated period.
When the obtained mean values with the use of red
physical protector was analyzed it was observed that they
were 25, 31 and 40% respectively, lower to the ones
obtained in the absence of physical protector, transparent
physical protector and blue physical protector,



respectively.

Guariz et al. (2006), evaluated the diameter and height
growth of Posoqueira acutifolia seedlings in different
solar radiation levels and it was observed that as the
shading level was increased, the root collar diameter
decreased. The same result was obtained by Aguiar et al.
(2005), analyzing the influence of different levels of
shading in the initial development of Caesalpinia echinata
seedlings which presented higher mean values in the root
collar diameter in relation to the plants maintained in full
sunlight.

Conclusion

All types of physical protectors increased the mean
values of EVI and survival. In the conditions of this study,
emergence speed and the initial development of P.
dubium (Spreng.) seedlings grown in the interior of
physical protectors, independently on the filters,
presented positive result. The reductions on the light
intensity interfere positively in the initial growth of plants.
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