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INTRODUCTION

The Cerrado biome has been attracting countless farmers for decades, especially in the
state of Piaui, due to the high environmental heterogeneity and richness of endemic species in
the fauna and flora. The high conversion rate of the areas covered by native forest to areas of
agropastoral production has generated problems related to the environmental impacts
resulting from the inappropriate use of the land. In the years from 2002 to 2009, the
deforestation rate in the Cerrado of Piaui was 14.49%, mainly due to the advance of
agricultural activity in legal reserves, Permanent Preservation Areas (PPAs) and other
portions of restricted use (ROCHA et al., 2011).

Reforestation emerges as a determining activity for reestablishing the agroecological
system. Specifically, among forest species with potential for reforestation for Brazilian
semiarid region, with relative adaptation to the different annual climatic conditions, stand out:
Handroanthus impetiginosus (Mart. ex DC.) Mattos (ipé-roxo), Hymenaea courbaril L.
(Jatobd), Parkia platycephala Benth. (faveira), Albizia niopoides (Spruce ex Benth.) Burkart.
(angio-branco), among others (AFONSO et al., 2017; OLIVEIRA 2018).

Considering the high mortality of seedlings of native species after transplantation, it is
necessary to improve production techniques, in order to facilitate adaptation in the field,
providing cost reduction and success in the establishment of seedlings in the restoration areas
(BARBOSA, RODRIGUES and COUTO, 2013). In order to mitigate seedling mortality,
studies aiming to identify species with rusticity characteristics and with high tolerance to the
edaphoclimatic conditions found in the place where the seedlings were established in the field
have been increasing (LIMA et al., 2014).

In view of the above, the present study aimed to evaluate the germinative potential of
native forest species in south of Piaui in different cultivation environments, to identify and
characterize species with high development potential in reforestation areas, especially for the
Cerrado Piauiense.

MATERIAL AND METHODS

The experiments were carried out in a forest nursery with 50% shading and in a
germination chamber (Biochemical Oxigen Demand - BOD), both belonging to the Federal
University of Piaui, Campus Professora Cinobelina Elvas, in Bom Jesus, Piaui.

The seed lots for the four species were collected between October and November 2020, in
the following cities of Brazilian Northeastern: Colénia do Gurguéia - Piaui (Latitude:
8°10'57" South; Longitude: 43°47'32" West; Altitude: 233 m), Bom Jesus - Piaui (Latitude:
9°4'30" South; Longitude: 44°21'26" West; Altitude: 273 m) and Formosa do Rio Preto -
Bahia (Latitude: 11° 2'19" South, Longitude: 45°10'43" West, Altitude: 498 m). The seeds
were stored in individual packages between 4 and 8 °C, in order to prevent damage during
transportation. The storage of jatoba seeds was carried out in Kraft paper bags; while the
seeds of angico-branco, faveira and ipé-roxo were packed in plastic polyethylene bags.

During the sown, all seeds were treated with 2% sodium hypochlorite solution, to
overcome the seed coat numbness of angico-branco and faveira, the process of mechanical
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scarification of the seeds was performed with sandpaper number 80 on the side affixed to the
micropyle, as described by Freire, Ataide and Rouws (2016) and Nascimento et al. (2009).
The jatobéa seeds were submitted to chemical treatment with 50 mL of sulfuric acid diluted in
80% of water for 10 min of immersion.

BOD germination test

In the BOD germination test, the seeds were distributed on sheets of germitest paper
moistened with an amount of distilled water equivalent to 2.5 weight of dry paper, totaling 25
seeds with four repetitions, totaling 100 for each species. The seeds of jatoba, faveira and
angico-branco were stored in BOD with a photoperiod of 12 h and temperature of 25 °C, as
proposed by Souza, Segato (2016), Silva et al. (2017) and Duarte et al. (2015), whereas the
ipé-roxo seeds were packaged with a photoperiod of 8 h and a temperature of 30 °C, as
recommended by Oliveira et al. (2005).

Germination test in Forest Nursery

In tests involving the forest nursery, sowing was carried out in 120 cm? tubes. Altogether,
4 trays with a capacity of 176 tubes each were used. In this phase, the tubes were filled with
commercial substrate Carolina Soil, moistened according to the manufacturer's
recommendations, and one seed per tube was grown at a depth of 1 cm. The trays containing
the tubes were placed in the forest nursery, with irrigation four times a day for 30 min.

Parameters analyzed in both cultivation environments

All experiments were daily analyzed, in order to register the germination percentage
(%G), speed of germination-aid (SpG), average germination time (AGT) and seedling fracture
(SF) were recorded, as described in Carvalho and Carvalho (2009). The first three variables
were measured by measuring with a graduated ruler and the last variable was measured by
observing the number of seedlings that break.

RESULTS AND DISCUSSION

From the results obtained in BOD, ipé-roxo plants had the lowest germination percentage
values (%G), which was directly associated with the lowest germination speed index (GSl),
compared to the other species analyzed (Figures 1). This phenomenon resulted in the highest
average germination time (AGT) values (Figure 2A). However, the data suggest that ipé
seedlings proved to be more resistant to germination conditions in BOD, as they presented
little or no fracture in their constituent organs (leaves or roots) when compared to parkia
seedlings, angico-branco and jatoba (Figure 2B).

The %G was similar between the faveira, angico-branco and jatoba species (Figure 1A).
Even so, the seedlings of jatoba had the lowest GSI indices and the highest AGT in relation to
and angico-branco (Figure 1B and Figure 2A). The last two species stood out for starting
germination on the 3rd and 4th day, respectively (Figure 1B). In addition, the species seem to
be highly sensitive during seedling establishment in BOD, with the highest fracture records
among all studied species (Figure 2B).
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Figure 1 - Germination percentage and germination speed index (GSI) in forest species from the Cerrado under
BOD and nursery conditions. A. niopoides (angico-branco), P. platycephala (faveira), H. impetiginosus (ipé-roxo),
H. courbaril (jatobd).

In relation to the germination test in the nursery, the values of %G and GSlI, in decreasing
order, were higher in the species angico-branco and faveira, followed by purple ipé-roxo and,
finally, jatoba (Figure 1). Such factors can also be a result of the external environmental
conditions being even more favorable to these species, providing conditions for the
germination of seeds in a satisfactory way. The values were inverted for the AGT, which were
more accentuated in the species jatoba and ipé-roxo, respectively, due to the longer time for
the germination process (Figure 2A).

By comparing the performance of all species in the different environments, the data
clearly evidence that the seedlings germinated in BOD grew faster, most likely due to the
etiolation in order to find light intensity. In an uncontrolled external environment, a nursery,
there was an abundance of pathogens such as herbivores, in addition to fungi, due to the
excess of humidity, especially for jatoba seedlings.
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Figure 2 - Average germination time and seedling fracture forest species from the Cerrado under BOD and nursery

conditions. A. niopoides (angico-branco), P. platycephala (faveira), H. impetiginosus (ipé-roxo), H. courbaril
(jatoba).
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Regarding the occurrence of seedling fractures, the rate was even more accentuated in
BOD, unlike the nursery, due to the position and conditions which were imposed, the
substrate (germitest paper), especially for eedlings, making it impossible to continue
germination test in BOD after 13 days. Thus, transplanting the seedlings to tubes is even more
feasible in an occurrence prior to the 13th day of germination in BOD.

It was also possible to verify that there were marked differences in %G, GSI and AGT
indexes in both BOD and nursery, in which the seedlings germinated in BOD obtained the
best indexes. When the seedlings were germinated in a nursery, the AGT indices of the jatoba
were higher than those of other species, different from what occurred for germination in BOD
(Figure 2A). Such delay probably occurred due to the controlled conditions of the laboratory,
which allows a faster germination, unlike the environmental conditions of the nursery with
uncontrolled conditions.

CONCLUSION

e BOD germination chamber allows greater germination potential for faveira, angico-
branco, ipé-roxo and jatoba species, with a greater %G and GSI of germinated seeds;

e Germination potential of the jatoba is reduced under nursery environment;

e Ipé-roxo seeds display low germinative potential as compared to other studied species, for
all investigated environments.
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