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Abstract

Forest restoration has the premise of restoring degraded native vegetation to conditions prior to degradation. The
objective of this work was to evaluate the production of seedlings of a native species from the Amazon biome
(Euterpe oleracea) under different substrates. The experiment was carried out at the Federal University of Tocantins,
using a completely randomized design, and a 5x 4 factorial scheme, with five substrates (babassu stem + soil, babassu
stem + rice husk + soil, coconut fiber + soil, babassu stem + fiber coconut + rice husk + soil, commercial substrate +
soil - control), four trial periods (50, 100, 150 and 200 days). The evaluated variables: plant height, stem diameter,
shoot dry matter, root dry matter, total dry matter, seedling quality index, leaf area and absolute growth rate. The
growth of assai seedlings was influenced by the different substrates, until the 150 days after transplanting the quality
and development of the seedlings were the same, both for the treatments that used commercial substrate and for the
treatments that used renewable materials in their composition. The treatment using babassu stem (T1) obtained better
shoot dry matter, total dry matter and seedling quality index values, in addition to being a material found in
abundance in the regions, making this treatment the most viable and recommended for the production of assai
seedlings.

Keywords: Amazon biome; Babassu stem; Rice husk; Coconut fiber; Alternative agriculture; Crop residues;
Silviculture.

Resumo

A recomposicédo florestal tem premissa de restituir a vegetacdo nativa degradada as condi¢Ges prévias a degradacéo.
Objetivou-se nesse trabalho, avaliar a producdo de mudas de uma espécie nativa do bioma Amazénia (Euterpe
oleracea) sob diferentes substratos. O experimento foi realizado na Universidade Federal do Tocantins, utilizando
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delineamento inteiramente casualizado, e arranjo fatorial 5x 4, com cinco substratos (caule de babagu + solo, caule de
babacu + casca de arroz + solo, fibra de coco + solo, caule de babagu+ fibra de coco+ casca de arroz+ solo, substrato
comercial+ solo- testemunha), quatro periodos de avalia¢des (50, 100, 150 e 200 dias). As variaveis avaliadas: altura
da planta, diametro do caule, massa seca da parte aérea, massa seca da raiz, massa seca total, indice de qualidade das
mudas, area foliar e taxa de crescimento absoluto. O crescimento das mudas de acai foi influenciado pelos diferentes
substratos, até os 150 dias ap0s transplantio a qualidade e desenvolvimento das mudas, foram iguais, tanto para os
tratamentos que utilizaram substrato comercial, como para os tratamentos que utilizaram os materiais renovaveis em
sua composicdo. O tratamento que utiliza o caule de babacu (T1) obteve melhores valores de massa seca da parte
aérea, massa seca total e indice de qualidade das mudas, além de ser um material encontrado em abundancia nas
regibes, fazendo desse tratamento, o mais viavel e recomendado para producdo de mudas de acai.

Palavras-chave: Bioma Amazénico; Caule de babacu; Casca de arroz; Fibra de c6co; Agricultura alternativa;
Residuos de colheitas; Silvicultura.

Resumen

La restauracion forestal tiene como premisa restaurar la vegetacion nativa degradada a las condiciones previas a la
degradacion. El objetivo de este trabajo fue evaluar la produccion de plantulas de una especie nativa del bioma
amazonico (Euterpe oleracea) bajo diferentes sustratos. El experimento se llevo a cabo en la Universidad Federal de
Tocantins, utilizando un disefio completamente aleatorizado, y un arreglo factorial 5x4, con cinco sustratos (tallo de
babasu + suelo, tallo de babasu + céascara de arroz + suelo, fibra de coco + suelo, tallo de babast + fibra de coco +
cascara de arroz + suelo, sustrato comercial + suelo control), cuatro periodos de prueba (50, 100, 150 y 200 dias). Las
variables evaluadas: altura de planta, didmetro de tallo, masa seca de brotes, masa seca de raiz, masa seca total, indice
de calidad de plantula, area foliar y tasa absoluta de crecimiento. El crecimiento de las plantulas de agai estuvo
influenciado por diferentes sustratos, hasta que 150 dias después del trasplante, la calidad y desarrollo de las plantulas
fueron iguales, tanto para tratamientos que usaron sustrato comercial como para tratamientos que usaron materiales
renovables en su composicion. El tratamiento con tallo de babast (T1) obtuvo mejor masa seca de brote, masa seca
total e indice de calidad de plantula, ademé&s de ser un material que se encuentra en abundancia en las regiones,
haciendo de este tratamiento el més viable y recomendado para la produccion de plantulas de acai.

Palabras clave: Bioma amazénico; Tallo de babasu; Céscara de arroz; Fibra de coco; Agricultura alternativa;
Residuos de cultivo; Silvicultura.

1. Introduction

Global agricultural production has increased significantly in recent years and the anthropogenic conversion of natural
environments for human use, which modify and transform a large proportion of the planet’s land surface (Foley et al., 2011),
bringing short- and long-term environmental implications (Lambin & Meyfroidt, 2011), is inherent to this.

In Brazil, it is essential to consider the implications arising from this conversion in the Cerrado biome, which covers
about 204 million hectares (approximately 24% of the Brazilian territory) and is home to 12,070 species of important land
plants, in addition to containing the springs of the three largest river basins in South America in its territorial space, which
contribute considerably to the water resources of the country’s river basins (Forzza et al., 2015).

The Cerrado has undergone large-scale changes in recent decades, mainly in relation to the ecosystem function and
use; however, the severity and consequences of these changes are less prominent on the national scene than those that occurred
in the Amazon (Sawyer, 2008; Janssen, Rutz, 2011; Hunke et al., 2014). The expansion of the Brazilian agricultural frontier is
one of the main causes of degradation in the Cerrado biome, however, it still suffers from the extremely predatory exploitation
of its woody material for charcoal production (Mma, 2020)

Today, Law No. 12,651, of May 25, 2012, which mentions the new Brazilian forest code, is the main regulation aimed
at protecting the natural vegetation on rural properties in the country (Sparovek et al., 2010), representing 329 million hectares
distributed throughout the country’s rural territory (Ibge, 2016).

The rural producer has several alternatives to adapt to the law regarding environmental liabilities. In areas deforested
until July 2008, regularization can be done through recovery (either directed or natural, that is, natural recomposition or
regeneration) or compensation (Azevedo, Stabile, Reis, 2015; Brasil, 2012a).

The National Policy for the Recovery of Native Vegetation (PLANAVEG), which is one of the ways the government
can overcome the challenge of implementing Law No. 12,651, of May 25, 2012 (Pacheco et al., 2017), is aimed at expanding
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and strengthening public policies, financial incentives, markets, among other measures necessary for the recovery of native
vegetation of up to 12 million hectares by 2030, mainly in permanent preservation areas (PPA) and legal reserve (LR), but also
in degraded areas with low productivity (MMA, 2018).

Through such projections, it is clear that the availability of seeds and native forest seedlings will be essential for the
effective fulfillment of the legal requirements for regularization and for the international commitment assumed. (Daldegan &
Sambuichi, 2017).

In Brazil, assai is one of the non-wood forest products that has gained a prominent space in the national and
international food markets. The production and export data of this fruit denote its great economic potential (Conab, 2017;
Serra, 2020), a fact that is related to the commercialization of the fruit (fresh and pulp) and of the stem (palm heart) (Honério
etal., 2017).

Studies that provide information about the compounds present in assai emphasize the presence of bioactive
substances, especially those related to phenolic compounds and pigments, such as anthocyanins, flavonoids and carotenoids,
which make assai an excellent source of bioactive and phenolic compounds (Peixoto et al., 2016; Carneiro et al., 2020).

Observing the volume of assai exported by Brazil in the last 5 years, it is possible to notice the evolution in the
absolute indexes, despite the fluctuations over the period, and there is also an evolution in the percentage in relation to the total
amount produced in the country. In the state of Tocantins, assai production was 3 tons in 2011 and 2012, and 1 ton in 2017
(Serra, 2020).

In the north of the Brazil the consumption and export of assai have driven family farming to grow the species,
triggering a new format of family farming, more exploratory than sustainable, with a focus on Agroforestry systems as an
alternative for the production of assai, having agroecology as a basic principle (Brito Almeida et al., 2021).

In the state of Tocantins, producers have been investing in the cultivation of assai in the state since 2016. The planting
of species adapted to the state’s climate — with seedlings produced in local nurseries — is under development, occupying an area
of about 150 hectares, but with plans to expand the project to 250 hectares and later on to 400 hectares (Batista, 2021) so as to
increase production.

For seedling production, organic residues are sources of nutrients frequently used in the composition of the substrate.
They play a relevant role in improving physical attributes, in addition to stimulating microbial processes (Delarmina et al.,
2015).

Caldeira et al. (2013) state that substrates formulated with organic waste (sewage sludge, coffee straw, and rice husk)
provide greater growth of the seedlings of Chamaecrista desvauxii, as in their study, treatments with a greater increase in
sewage sludge, in relation to the others (60:20:20), positively affect the growth and morphological characteristics of the
seedlings (plant height, stem diameter, shoot dry matter, root dry matter, total dry matter, seedling quality index)

In this sense, the objective of this work was to evaluate the production of seedlings of the species Euterpe oleracea
(assai from Para) under different substrates, composed of renewable materials — coconut fiber, fresh rice husk, Babassu

(decomposed stem) — found locally.

2. Methodology

The experiment was installed and conducted from June 2019 to January 2020, in a shade environment (shading of
50%), at the School of Veterinary Medicine and Animal Science (EMVZ) of the Federal University of Tocantins, in the
Araguaina campus, located in the north of the state of Tocantins under coordinates 7° 06” 16” S and 48° 12’ 04” W. The region
has a climate classified (Koppen) as Aw (Tropical with dry winter), with an average annual precipitation of 1828 mm and an

average temperature of 26 °C.
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Polyethylene packages with a volumetric capacity of 5 dm? were used, with dimensions of 30 x 35 cm. The soil used
to prepare the substrates was classified according to Embrapa, as Red Yellow Ultisol and has the following chemical
characteristics: pH = (Ca Cl) 5.4, Ca = 18.56 cmolc/dm 3, Mg =2.15 cmolc/ dm 3, K = 0.04 cmolc/dm 3, H+Al = 3.20
cmolc/dm, P = 1.35 mg/dm3, CTC (at pH 7) = 23.95 cmolc /™3, base saturation = 86.63 %, aluminum saturation = 0.48 %,
organic matter = 7.26 g/kg .

The materials used in the composition of the substrates are considered by-products, and are destined for burning, or
for inappropriate disposal by the local population, namely fresh rice husks, coconut fiber and decomposed babassu stem
(Attalea speciosa). All materials were air-dried, and the coconut fiber and babassu stem passed through a 10 mm crusher, for
better homogenization of the substrate.

The pre-germinated assai seeds (Euterpe oleracea) used in the experiment were purchased from the local market, as
well as the commercial substrate Topstrat- Vida verde, used in the control substrate, with the following composition described
on the packaging: pine bark, coconut fiber, vermiculite, carbonized rice husk, simple superphosphate, limestone, PG Mix
4.16.18 and potassium nitrate.

Table 1 shows the values of macronutrients and pH found in the by-products used in the composition of the substrates.

Table 1- Values of pH, nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg) in percentage, of the

materials used in the composition of the substrate.

Material K P % ca Mg N% PH
(%)

FRH 12.20 6.76 5.29 2.75 0.91 5.60

CF 7.76 6.17 2.19 2.16 1.16 4.35

B 17.11 7.08 21.31 11.94 2.08 5.80

FHR- Fresh rice husk, CF- Coconut fiber, B- Babassu. Source: Authors.

The experimental design was completely randomized (CRD), in a 5x4 factorial scheme, five substrates, four
evaluation dates and 4 replications. The substrates used were: T1- Babassu stem + soil: BS (2:1), T2- Babassu stem + rice husk
+ soil: BSRH (1:1:1), T3- coconut fiber + soil: SCF (2:1), T4 - Babassu stem + coconut fiber + rice husk + soil: SBRHCF
(2:1:1:1), T5- Commercial substrate + soil: SCS- Control (1:2). The evaluation dates were at 50, 100, 150 and 200 days.

The variables analyzed were plant height (cm), obtained with the aid of a measuring tape, at the level of the substrate
to the apex of the aerial part, stem diameter (mm), measured at the base of the stem with a caliper, number of leaves (open
leaves), height diameter ratio — H/ D, root dry mass — RDM (g), shoot dry mass — SDM (g) and total dry mass — TDM (g) were
obtained destructively, with the roots being separated from the shoot, washed in sieves and then packed in paper bags, for
subsequent drying in an oven with forced air circulation at 55°C until constant weight was obtained.

The leaf area (cm?#/plant) variable was obtained through the product of the length (cm) and width of the leaflets (cm),
multiplied by a factor of 0.6854 (Nogueira & Conceigdo, 2000). The absolute growth rate (g. plant * day ) is given by the
equation AGR = (W)/ (t), where W is the total weight of the dry matter of the plant, t is the elapsed time (Benincasa, 1988).
The Dickson quality index-DQI was determined as a function of total dry mass-TDM, plant height-H, stem diameter-D, shoot

dry mass-SDM, and root dry mass-RDM, according to the following formula ®, (Dickson et al., 1960):

TDM (g) (D
(H (cm) /S (mm)) + (SDM (g) / RDM (g))

0DQl=
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An analysis of variance (ANOVA) was performed on all variables mentioned above, and those that did not have
significant interactions (P>0.05) were not discussed. Some plants showed an incidence of Anthracnose disease, which ended
up causing injuries to or death of some repetitions. Therefore, the treatment means were compared using the
LSMEANS/PDIFF procedure (P< 0.05) in the Statistical Analysis Software program (SAS Institute Inc. 1996), in which

treatments were considered different when P < 0.05.

3. Results and Discussion

There was interaction (P < 0.05) between treatments and days after transplanting (DAT) the seedlings, for all variables

analyzed, except for the height/stem diameter variable, which was only influenced by the isolated effect of the days (Table 2).

Table 2. Mean values of the plant height (H), stem diameter (D), height and diameter ratio (H/D) variables of assai seedlings
(Euterpe oleracea) evaluated at different times after transplanting and in response to different treatments. Araguaina,
Tocantins, 2019.

Substrates

Days H (cm) Mean CV % P-value
1 2 3 4 5

50 26.30 Ca 22.45 Ba 23.15Ca 22.62 Ca 26.32 Da 2417

100 27.17Ch 27.87 Bb 26.60 Cb 32.77Ba 36.35 Ca 3035 i, 0.001
150 36.36 Bb 34.25 ABb 42.00 Bb 38.30 Bb 53.92 Ba 40.97

200 53.27 Ab 36.06 Ad 50.25 Ac 56.70 Ab 67.60 Aa 52.77
Mean 36.02 30.16 355 376 46.05

D (mm)

50 3.57 Ca 2,52 Ca 3.125Ca 3.22Da 3.42 Da 3.17

100 562Cab  4.43BCh 4.60 Cb 6.20 Cab 7.06 Ca 5.58 1996 00174
150 9.01 Bab 6.42 BC 8.48 BBC 9.73 Bab 11.10 Ba 8.95

200 142Ac  9.70 Ad 10.95 Ad 14.57 Ab 17.20 Aa 13.32
Mean 8.1 5.77 6.78 8.43 9.69

H/D

50 7.82 8.9 7.52 7.12 7.75 7.82

100 5.08 6.34 5.83 5.37 5.2 5.56

150 4.04 5.36 5.47 3.95 4.85 4.73 1915 0.8849
200 3.79 4.04 4.63 3.97 3.94 4.07
Mean 5.18 6.16 5.86 5.1 5.43

Lowercase letters compare means for the substrate factor @, uppercase letters compare means for the day factor @. Means
within the row followed by the different uppercase letters and within the column by the different lowercase letters are
statistically different using the LSMEANS / PDIFF (P < 0.05) procedure (SAS Institute Inc., 1996). Substrates (1): 1- Babassu
stem + soil, 2- Babassu stem + rice husk + soil, 3- coconut fiber + soil, 4 - Babassu stem + coconut fiber + rice husk + soil, 5 -
Commercial substrate + soil. Source: Authors.

For the plant height (H) and diameter (D) variables, all treatments at 50 DAT were statistically equal. At 100 DAT,
treatments 5 and 4 had the highest height (36.35 cm and 32.77 cm) and diameter (7.06 mm and 6.20 mm) means.
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For plant height (Table 2), treatment 5 had the highest averages at 150 and 200 DAT (53.92 cm and 67.60 cm,
respectively), differing from the others (P<0.05). This may be related to the superior chemical composition of the commercial
substrate used in the composition of this treatment.

It was verified in this study that the lowest averages of plant height and stem diameter were found in treatments 2 and
3, which in their composition have lower percentage of macronutrients: P, N, K and Mg (Table 1), which are limiting the
growth of assai seedlings (Viegas et al., 2004).

The absence of functionally acting nutrients such as potassium, which plays an important role in regulating the
osmatic potential of plant cells, and activation of respiration and photosynthesis enzymes (Taiz et al., 2017), and has a direct
influence on growth and development of the plants.

Treatments 4 and 1 (Table 2) obtained satisfactory mean height and diameter values at 200 DAT (Sousa et al., 2018).
The values found for these treatments in the aforementioned variables may be related to the formulation of the substrate and
the proportion of organic compounds: soil (75:25) that this treatment used. The addition of organic components in greater
proportion has a positive effect on substrates for seedling production (Silva et al., 2015).

In their study, Sousa et al. (2018) obtained mean height and diameter similar at 90 days (25.31 cm in height and 4.07
mm in diameter) as found in this experiment at 100 days, they concluded in their study that the substrate with organic
compounds + sand, being the highest proportion for organic compost (75:25), provide higher mean height and diameter values
in assai plants (Euterpe oleracea), and statistically equal to the commercial substrate used.

In the stem diameter variable, treatments 5, 4 and 1 at 150 DAT were statistically equal, and at 200 DAT, T5 had the
highest significant mean value (P < 0.05): 17.20 mm.

Stem diameter is a variable that is a good indicator to assess the quality of seedlings. It is directly related to their
survival and growth, after field plantation (Campos & Uchida, 2002). Thus, one expects that plants produced with a smaller
stem diameter will possibly have a lower survival rate at the time of transplantation in the definitive location (Correa et al.,
2019).

In this study, from 100 DAT on, except for treatments 2 and 3, all treatments had mean values of stem diameter within
the limit considered as ideal, with values ranging from 5.62 mm to 17.20 mm. Gongcalves et al. (2000) report the values located
between 5 and 10 mm in stem diameter, as suitable for seedlings of forest species, which can be considered as having a good
standard of quality.

Treatment 2 was the one that obtained the lowest means of plant height and stem diameter throughout the evaluated
days. Fresh coconut fiber and rice husk residues do not provide satisfactory growth of the morphological characteristics of
seedlings (Delarmelina et al., 2014).

Caldeira et al. (2013), testing several components — coconut fiber, organic compound, fresh rice husk and fresh coffee
straw — associated with sewage sludge, observed lower height growth in treatments using coconut fiber and fresh rice husk.

At 50 and 100 DAT, the shoot dry mass (SDM), root dry mass (RDM), and total dry mass (TDM) variables shown in
Table 3 did not express statistical difference between treatments.

Treatment 5 had the highest means at 150 and 200 DAT in the SDM and TDM variables and differed statistically
from the other treatments in both variables. This is possibly related to the composition of the commercial substrate, which has
chemical fertilization, directly interfering with the increase and accumulation of the mass of leaves, stems and roots. Assai

palm plants with nutritional deficits reduce dry mass by up to 70% when compared to fertilized plants (Viegas et al, 2008).
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Table 3. Analysis of variance for Shoot dry mass (SDM), Root dry mass (RDM), Total dry mass (TDM), Root/shoot ratio
(R/S), and Dickson quality index (DQI) of seedlings of assai (Euterpe oleracea) evaluated at different times after

transplantation and in response to different treatments. Araguaina, Tocantins, 2019.

Substrates ()

Days SDMC (9) Mean CV % P-value
1 2 3 4 5
50 0.19 Ca 0.10 Ba 0.10Ca 0.075 Ca 0.14 Ca 0.125
100 0.65 Ca 0.64 Aba 0.69Ca 1.07 Ba 1.04 Ca 0.82 345 <0001
150 2.29Bb 0.89 Ac 2.07 Bbc 3.05 Ab 4.67 Ba 2.59
200 4.67 Ab 1.62 Ad 3.55 Ac 3.76 Abc 6.88 Aa 4.09
Mean 1.95 0.81 1.6 1.99 3.18
RDM (g)
50 0.40 Ca 0.32Ba 0.23 Ca 0.34 Ba 0.33Ca 0.32
100 0.46 CA 0.58 Ba 0.53 Ca 0.58 Ba 0.65 Ca 0.56 3853 <0001
150 1.60 Ba 2.58 Aa 1.55 Ba 1.23Bb 2.11 Ba 1.81
200 4.87 Ab 2.82 Ac 3.37 Ac 3.45 Ac 6.14 Aa 4.13
Mean 1.83 1.87 1.42 1.4 231
TDM (9)
50 0.60 Ca 0.42 Ba 0.33Ca 0.42 Ca 0.47 Da 0.45
100 1.11Ca 1.22 Ba 1.22 Ca 1.65 Ca 1.70 Ca 1.38 3286 <0001
150 3.89 Bb 3.47 Ab 3.63Bb 4.28 Bb 6.78 Ba 441
200 9.55 Ab 4.44 Ad 6.92 Ac 7.21 Ac 13.03 Aa 8.23
Mean 3.79 2.39 3.02 3.39 5.49

Lowercase letters compare means for the substrate factor (1), uppercase letters compare means for the day factor (2). Means within
the row followed by the different uppercase letters and within the column by the different lowercase letters are statistically different
using the LSMEANS / PDIFF (P < 0.05) procedure (SAS Institute Inc., 1996). Substrates (1): 1- Babassu stem + soil, 2- Babassu
stem + rice husk + soil, 3- coconut fiber + soil, 4 - Babassu stem + coconut fiber + rice husk + soil, 5 - Commercial substrate + soil.
Source: Authors.

The SDM value found at 150 DAT for Treatment 5, 4.57 is close to the value found by Sousa et al. (2018) (4.77 g),
who used commercial substrate (100%) with composition similar to that used in this study.

Despite not having any type of chemical fertilizer added to its composition, Treatment 1 had the second highest
average of SDM, RDM and TDM at the end of the experiment, and this may be a consequence of the nutrient content (Table 1)
of the material used in the formulation of this treatment. According to Oliveira et al. (2002), macronutrients directly interfere
in the production of total dry mass in young plants in the following order: K>Mg>P>N>Ca>S, while, according to Ribeiro
Aratjo et al. (2016), the assai palm has leaf dry mass production affected by the omission of P > Cu > N > K > Mg at an
average of 31.9 %.

The absence of fertilization and liming in the treatments can reduce root dry mass gain by more than 50% (Ribeiro
Araujo et al., 2016), as occurred in treatments T2, T3 and T4.

This is because nutrients with a structural function in the plant such as nitrogen (N) and phosphorus (P) are required in
greater quantity. N contributes to the increase of plant biomass and acts as a component of chlorophyll, participates in the
photosynthesis process (Sousa & Lobato, 2002) and P participates in compounds and vital reactions for plants (6P glucose, 6P
fructose, membrane phospholipids, among others). Under favorable environmental conditions, these nutrients increase the

efficiency of the use of solar radiation, which increases the accumulation of dry matter and plant production (Taiz et al., 2017).
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In their study with pupunha palm (from same family as the assai palm tree), Fernandes et al. (2013) found the
decreasing order of macronutrient accumulation N> K> Ca> P> Mg> S> Na, confirming that these nutrients are determinant in
the development and increase of mass of the species.

Regarding the variable TDM (Table 3) among the treatments with renewable materials used in the composition of the
substrate, treatment 1 presented a greater increase in total dry mass when compared to the others and was inferior only to
treatment 5 a fact that can be explained by the higher N and K contents found in substrates with higher amounts of
decomposed babassu stem (De Andrade et al, 2017).

The total dry mass variable allows for the analysis of plant growth, with the total amount of dry matter accumulated
by the plant being a direct result of the net photosynthetic production, plus the amount of mineral nutrients absorbed (Dapont;
Silva; Alves, 2016).

According to Smirdele et al. (2020) treatments with up to 25% of sand and 25% of burnt rice husk are indicated for
the production of Euterpe oleracea Mart. seedlings, as they provide superior growth in plant height and stem diameter, in
addition to improving the increase in total plant dry mass.

The Dickson Quality Index — DQI (Table 4) of the treatments did not differ from each other (P> 0.05) at 50, 100, and
150 DAT, demonstrating that, up to 150 DAT, the seedlings within the treatments had the same development and quality

index.

Table 4. Mean values of Dickson Quality Index (DQI), Leaf Area (LA), Absolute Growth Rate (AGR), of assai seedlings
(Euterpe oleracea) evaluated at different times after transplantation and in response to different treatments. Araguaina,
Tocantins, 2019.

Substrates @

0, -
Days 1 ) 3 4 5 Mean CV% P-value
DQI
50 0.079 Ca 0.047 Ca 0.043 Ca 0.057 Ca 0.059 Ca 0.057
100 0.171 Ca 0.16 Bca 0.173 Bca 0.23 Ca 0.24 Ca 0.197
4432  0.0001
150 0.722 Ba 0.61 Aba 0.57 Ba 0.64 Ba 0.95 Ba 0.702
200 2.06 Ab 0.98 Ad 1.22 Acd 1.44 Ac 2.58 Aa 1.16
Mean 0.758 0.453 0.504 0.594 0.962

LA (cm? plant)

100 55.17 Ba 61.68 Ba 60.83 Ba 60.14 Ba 54.83 Ba 58.53
150 137.31 AB bc 71.62 Bc 117.43 ABbc 175.12 Ab 262.596 Aa 152.81 34.79  0.0197
200 194.14 Ab 193.96 Ab 154.21 Ab 229.49 Ab 331.04 Aa 220.57

Mean 128.87 109.09 110.82 154.91 216.15

AGR (g plant * day %)

100 0.011 Ca 0.012 Aa 0.012 Ba 0.016 Ba 0.017 Ca 0.013
150 0.026 Bb 0.023 Ab 0.024 Ab 0.028 Ab 0.045 Ba 0.029 26.45  0.0015
200 0.047 Ab 0.022 Ab 0.034 Ac 0.036 Ac 0.065 Aa 0.041

Mean 0.028 0.019 0.023 0.027 0.042

Lowercase letters compare means for the substrate factor O, uppercase letters compare means for the day factor (2). Means within the row
followed by the different uppercase letters and within the column by the different lowercase letters are statistically different using the
LSMEANS / PDIFF (P < 0.05) procedure (SAS Institute Inc., 1996). Substrates (1): 1- Babassu stem + soil, 2- Babassu stem + rice husk +
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soil, 3- coconut fiber + soil, 4 - Babassu stem + coconut fiber + rice husk + soil, 5 - Commercial substrate + soil. Source: Authors.

DQI is a good indicator of the quality of seedlings in nurseries, as it considers the robustness and balance of the
phytomass distribution, which are important variables that help to estimate the success of the seedling’s performance after
installation in the field (Fonseca et al., 2002).

At 200 DAT, Treatment 5 had the highest DQI mean (2.58), being different from the others (P<0.05). Treatment 1 had
the second highest mean (2.06) among the non-commercial treatments, showing that the use of babassu stem in the substrate
composition has a positive effect on the quality of assai seedlings.

The data obtained in this study corroborate the research conducted by Aradjo Neto et al. (2015), who found that the
DQI of seedlings cultivated with substrates formulated with the addition of coconut fiber and palm stem (Attalea phalerata),
was higher and differed from those containing other types of materials in their composition.

The average values found in treatments T5 and T1 are close to the value found by Aradjo et al. (2019), who observed
a DQI of 3.92, at 240 days, in an area with 20% of shading and with the addition of improved efficiency fertilizers to
treatments.

The leaf area (LA) variable shown in Table 4 did not show statistical difference (P>0.05) between treatments at 100
DAT. At 150 and 200 DAT, treatment 5 (commercial) had the highest average of LA (262.59 cm? plant " and 331.04 cm?
plant?, respectively). Treatment 4 had the highest average among the other non-commercial treatments, on both days evaluated
(175.12 and 229.49 cm? plant ™ respectively).

The omission of nutrients N, P, K and Mg in assai seedlings affect the growth and development of the seedlings, in
addition to decreasing the number of leaves and restricting the leaf area (Ribeiro Araujo et al., 2016).

The number of leaves in assai seedlings, when in treatments with individual omission of N, P and K, is significantly
reduced (about 50%, 33% and 30%, respectively), compared to the complete treatments with application of liming, macro and
micronutrients (Viégas et al., 2008)

The data found in this study regarding leaf area are close to the values found by Zancheta et al. (2013), who evaluated
the growth of Euterpe oleracea seedlings under different shadings and light conditions (70, 50 and 30% shading). The authors
found LA values of 292.68 cm? at 150 days, and of 290.04 cm? at 180 days. These values were obtained in the treatment with
black shadow at a 50% brightness, a condition also adopted in this study, in addition to the substrate, which contained in its
composition organic residue + soil, and fertilization with simple Superphosphate (10 gL™1).

In the present work, the absolute growth rate (AGR) as well as the LA, was higher in the treatment 5 seedlings, at 150
and 200 DAT (0.045 and 0.065 g. plant “l.day?, respectively), differing statistically from the others means (P < 0.05).
Treatment 4 is the treatment with the highest mean of AGR (0.028 g. plant 1.day™) among the non-commercial treatments at
150 DAT and treatment 1 is the highest average at 200 DAT (0.047 g. plantday™)

When studying the relative growth rate (RGR) in palm trees, Nogueira and Concei¢do (2000) concluded that in these
plants, the RGR depends almost fundamentally on the useful leaf area for photosynthesis and on the assimilation rate, behaving
similarly to the rate of absolute growth (AGR), corroborating Lambers and Poorter (1992), who state that growth rate is the
product of a morphological component, the leaf area ratio, and a physiological component, the assimilation rate (acquisition

rate) of biomass per unit of leaf area.

4. Conclusion

The growth and initial development of Euterpe oleracea seedlings are influenced by the type of substrate in which

they are cultivated.
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Up to 150 days after transplanting, it was verified that the quality and development of the seedlings, analyzed via
Dickson’s quality index parameter, were statistically equal, which shows the potential of these materials to compose the
formulation of substrates for the production of assai seedlings.

However, it should be noted that the treatment using babassu stem (T1) obtained better SDM, TDM and DQI values,
in addition to being a material found in abundance in the Cerrado/Amazon transition regions and also in the Amazon region,
which allows for the easy acquisition of the babassu stem, making this treatment the most viable and recommended for the

production of assai seedlings.
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