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ABSTRACT

Given the importance that the species Euterpe precatoria exerts on the market, tied to a few studies referring to the
initial phase of the crop, the objective was to evaluate the production of seedlings of single assai palm (Euterpe
precatoria Mart.) submitted to increasing doses of nitrogen and potassium. The seedlings were arranged in a
randomized block design in a 5x5 factorial scheme. The first factor comprised nitrogen doses (0, 15, 30, 45, and 60
mg dm™ of N) and the second potassium (0, 40, 80, 120, and 160 mg dm™ of K), applied in installments, 20, 40 and
40%. Plant height (PH), stem diameter (SD), and the number of active leaves (NL) were evaluated at 90, 180, 240,
and 300 days after pricking out, as well as ideal installment scans using the data obtained. Evaluations of the dry
mass of the stipe (EDM), leaf (LDM), shoots (SDM), root (RDM), and total (TDM) were also evaluated at 300
days after pricking out, and the relationship between PH/SD and SDM/TDM was established. The data were
submitted to univariate analysis and regression analysis. It was observed that the interaction between N x K was not
significant, thus presenting the isolated effect of both. It was concluded that the K doses influence the stem
diameter at 180 and 240 days and the PH/SD ratio. N presents increasing linear responses in almost all variables
except PH/SD, and N split in the proportions of 30%, 30% and 40% for seedling production up to 300 days after
pricking out is recommended.

Keywords: Native Forest species, Monoculture, Palm trees.

Producéo de mudas de agaizeiro solteiro submetidas a doses de nitrogénio e potassio

RESUMO

Mediante a importancia que a espécie Euterpe precatoria exerce frente ao mercado, atrelado a poucos estudos
referente a fase inicial da cultura, objetivou-se avaliar a producdo de mudas de agaizeiro solteiro (Euterpe
precatoria Mart.) submetidas a doses crescentes de nitrogénio e potéssio. As mudas foram arranjadas em
delineamento em blocos casualizados em esquema fatorial 5x5, sendo o primeiro fator as doses de nitrogénio (0,
15, 30, 45 e 60 mg dm™ de N) e o segundo de potassio (0, 40, 80, 120 e 160 mg dm™ de K), aplicados de forma
parcelada, 20, 40 e 40%. Foram avaliados a altura da planta (PH), didmetro do coleto (SD) e nimero de folhas
ativas (NL) aos 90, 180, 240 e 300 dias ap0s a repicagem bem como o parcelamento ideal mediante os dados
obtidos. Também foram realizadas avaliagfes da massa seca do estipe (EDM), folha (LDM), parte aérea (SDM),
raiz (RDM) e total (TDM) aos 300 dias ap0s a repicagem e estabelecida a relacéo entre PH/SD e SDM/TDM. Os
dados foram submetidos a analise univariada e analise de regresséo. Foi observado que a interacdo entre N X K nédo
foi significativa, apresentando, portanto, o efeito isolado de ambos. Conclui-se que as doses de K influenciam o
didmetro do coleto aos 180 e 240 dias assim como a relagdo PH/SD. O N apresenta respostas linear crescente em
quase todas as variaveis, exceto PH/SD e recomenda-se o parcelamento de N nas propor¢des de 30%, 30% e 40%
para a producdo de mudas até 300 dias apds repicagem.

Palavras-chave: Espécies florestais nativas, Monocultivo, Palmeiras.
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1. Introduction

The Amazon rainforest is known worldwide for its
species diversity, with potential exploitation due to the
amplitude of plant materials not classified and studied
(Batista et al., 2017). The family Arecaceae is commonly
disseminated, with emphasis on the abundance of species
of Euterpe precatoria e Euterpe oleracea in the states of
Amazonas and Para, respectively (Rodrigues et al., 2016;
Ramos et al., 2019). The genus Euterpe is constantly
exploited, with many applications in the market, which
adds high value to products derived from its processing.
Its fruit is commonly used, especially the extraction of
pulp intended for fresh and processed consumption, due
to the high levels of nutrients and vitamins (Yamaguchi et
al., 2015).

Even with the importance mentioned above, the
species Euterpe precatoria still has limitations
regarding the cultivation method and exploitation
because of its predominance in natural areas (Martinot
et al., 2017). Boeira et al. (2020) mention that, for the
state of Amazonas, the extractivist method represents
about 80% of the production of agai, being a social and
cultural practice tied to family agriculture. Zambrana et
al. (2017) report that the market demand for this species
generates pressure regarding the migration from
extractivist to agroforestry and monoculture systems.

The pressure to increase the production scale to
serve non-producing and export regions can cause
negative impacts on the collecting communities
although the difficulty of establishing the species in
agro-industrial systems (Martinot et al., 2017). The
government of the state of Acre, aiming at the market
potential associated with the single assai palm,
encouraged production through harvesting in native
areas and subsequent domestication (Lopes et al., 2019).
However, when referring to domestication for the
implementation of commercial areas, it is necessary to
identify the factors capable of affecting the development
of the species (Trautenmuller et al., 2017).

For the assai palm, the nursery phase can be
considered limiting to the quality of the seedling that
will be implanted in the field. Because it has a longer
seedling production period when compared to other fruit
species, it is crucial to understand the nutritional
demand of the plant while changing so that they have
full development (Aguilar et al., 2020). Adopting
fertilization practices, it is possible to obtain beneficial
responses such as reducing the length of stay in the
nursery, resulting in cost reduction already in the initial
phase (Chen et al., 2018).

One of the nutrients required by the plant already in
the early stages of its development is nitrogen (N),
which promotes growth and development, but, when
used erroneously, can cause a reverse effect by
interfering with the absorption of other nutrients (Silva

et al., 2020). Also, potassium (K) is important in this
phase since it aids in biochemical and physiological
reactions. Considering the importance that E. precatoria
has in the market, tied to a few studies regarding the
initial phase of species, the present study aimed to
evaluate the impact of nitrogen and potassium doses on
the production of seedlings of single assai palm
(Euterpe precatoria Mart.).

2. Material and Methods

The experiment was conducted in the seedling
production nursery of Embrapa Acre, Rio Branco, Acre
(10°1'30"S, 67°42'18"W, and an altitude of 160 m),
between December 2017 and November 2018, in a
screened nursery with 50% luminosity. According to the
kdppen classification, the climate of the region is hot
and humid, Am-type, with a relative humidity of 80%
and rainfall between 1,700 and 2,400 mm annually
(Alvares et al., 2013).

For the production of seedlings, polyethylene bags
with a capacity of 4 kg were used, measuring 18 cm in
diameter and 30 cm in height, containing, as substrate,
soil removed from the surface layer (0-20 cm) of
Argissolo  Vermelho, previously subjected to the
analysis and with the following characteristics: Ca =
4.95 cmolc dm™®; Mg = 1.09 cmolc dm?®, K = 0.02
cmolc dm™; Al+H = 0.45 cmolc dm™; CEC (pH7) =
6.85 cmolc dm™®; Sum of bases = 6.4 cmolc dm™®; P =
10.6 cmolc dm™; pH (H,O) = 7.25; Base saturation
(V%) = 93.25; OM = 1451 g kg*; Coarse Sand =
175.38 g kg-1; Fine Sand = 491.5 g kg™; Clay = 206.85
g kg Silt = 126.20 g kg™. Based on results from the
soil chemical analysis, 100 mg kg™ of P were applied
using simple superphosphate as the source.

The seeds were collected from fruits from native
plants in the municipality of Feijé, Acre, and sown in
containers with dust. The beginning of seedling
emergence was observed at 35 days after sowing, with
uniformity only at 60 days, when they were in a
"toothpick" stage, being left one plant per container.
After pricking out, they were irrigated daily by an
intermittent sprinkler system with a watering shift in the
morning and afternoon. It is emphasized that for the
control of anthracnose, fortnightly applications were
performed and alternated with fungicides tebuconazole
+ trifloxystrobin and pyraclostrobin + epoxiconazole;
the concentration of 2.5 mL of the commercial product
per liter of water was used, as Nogueira et al. (2017).
The control of weeds was manually performed.

The randomized block design (DBC) was used, with
three replications and five plants per plot in a 5x5 factor
scheme. The first factor comprised N doses (0, 15, 30,
45, and 60 mg of N per kg of soil) applied using urea as
the source. The second factor was composed of K doses
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(0, 40, 80, 120, and 160 mg of K per kg of soil) applied
using potassium chloride as the source, both diluted in
distilled water. Fertilization was performed in
installments, applying 20%, 40%, and 40% at 40, 130,
and 220 days after pricking out, respectively.

At 90, 180, 240, and 300 days after pricking out, the
following evaluations were performed: plant height
(PH), in centimeters, obtained with the aid of a
graduated ruler, measuring from the base of the
seedlings, close to the substrate, to the point of emission
of the last leaflet of the youngest leaf; the stem diameter
(SD), in millimeters, measured at 1 cm from the surface
of the substrate with the aid of a digital caliper and the
number of active leaves (NL) determined by counting
all open leaves (physiologically active). From the
variables mentioned above, a calculation was performed
to determine the ideal installment of fertilization
performed according to the higher potential of assai palm
response by increasing the doses in the measurement
periods of 90, 180, 240, and 300 days after pricking out
through the following increment calculation:

value of dose x - dose value 0

Increment =
value 0

At 300 days after pricking out, the seedlings were
removed from the containers, washed in running water,
separating each plant into stipe, leaves, and root, both
packed separately in paper bags and dried in an air-
forced circulation oven at 55 °C for 72 hours, until
reaching constant mass. Then, the dry mass of stipe
(EDM), leaf (LDM), and root (RDM) were obtained
using a precision scale (Benincasa, 1988).
Subsequently, the shoot dry mass was determined
(SDM), total dry mass (TDM), PH/SD ratio, and
SDM/RDM according to Dickson et al. (1960).

The data were submitted to the analyses of the
assumptions that precede the ANOVA, which were
the presence of discrepant data by the Grubbs test
(1969), residue normality by the Shapiro-Wilk test
(1965), and homogeneity of variances by the Levene
test (Gastwirth et al., 2009). After the assumptions,
the analysis of variance and the F test was performed
(Snedecor and Cochran, 1948). When significant for
quantitative variables (doses), regression analysis
was performed.

3. Results and Discussion

When performing univariate analysis, it was found
that there was no significant interaction (p>0.05)
between the factors nitrogen (N) and potassium (K),
regardless of the variable. When using potassium
fertilization, only the variables stem diameter at 180 and
240 days after pricking out (F4.48 = 2.77, p = 0.04 and
F4.48 = 2.60, p = 0.05) PH/SD ratio (F4.48 =4.24,p =

0.00) downstream significance. On the other hand,
nitrogen fertilization was significant for the number of
leaves at 180 (F4.48 = 3.39, p = 0.01), 240 (F4.48 =
4.47, p = 0.00), and 300 (F4.48 = 9.16, p = 0.00) days;
stem diameter at 180 (F4.48 = 6.76, p = 0.00), 240
(F4.48 = 6.02, p = 0.00), and 300 (F4.48 = 11.19, p =
0.00) days; plant height at 180 (F4.48 = 3.28, p = 0.02),
240 (F4.48 = 2.88, p = 0.04), and 300 (F4.48 = 4.03,p =
0.00) days; root dry mass (F4.48 = 4.75, p = 0.00); stipe
dry mass (F4.48 = 6.42, p = 0.00); leaf dry mass (F4.48
= 9.80, p = 0.00); total dry mass (F4.48 = 7.76 p =
0.00); SDM/RDM ratio (F4.48 = 5.45, p = 0.00).

Even without significance for the number of leaves
and plant height, potassium does not negatively
influence the variables mentioned, even in the highest
concentrations. Ramalho et al. (2020) mention that
excess K in the substrate generates toxicity to the
seedling, and if there is a deficiency in water
availability, it is potentiated. Similarly, Melo et al.
(2020) report that the shoot and root are harmed when K
is applied excessively, which is not observed in this
study during the conduction phase of the experiment.

At 180 and 240 days after pricking out, potassium
doses exert a quadratic effect on the stem diameter.
Based on the equation obtained through polynomial
regression, it was possible to estimate the doses of 79
mg dm-3 and 92,5 mg dm-3 as the maximum response
point for the variable in question, assuming that higher
doses than that cause a decrease in stem diameter
(Figure 1). Aratjo et al. (2020a) mention that substrates
containing high levels of boron, nitrogen, and potassium
promoted the increase of morphological variables,
emphasizing stem height and diameter.

In a study carried out by Aradjo et al. (2020b)
quadratic effect was evidenced for the stem diameter
when using controlled-release fertilizer with 16%
potassium for seedling production, corroborating the
results of the present study. For nitrogen at 180 days
after pricking out, it is possible to observe a linear
increase in the stem diameter in terms of installment
and application of doses (Figure 2). The evaluation at
90 days was not significant through the low
concentration applied, only 20% of the total dose of
each treatment, thus not differentiating from the
treatment without N.

It is evidenced that seedlings submitted to 45 and 60
mg dm™ of N provided the maximum development in
the four evaluation periods for the variable. Aguilar et
al. (2020) report that seedlings with larger diameters are
more resistant to curving and damage caused by
physical injury. In addition, because it is tied to the
Dickson quality index, SD is also considered a good
parameter regarding the quality of seedlings (Massad et
al., 2020).

Revista de Agricultura Neotropical, Cassilandia-MS, v. 10, n. 2, 7316, Apr./June, 2023.



SD (mm)

Figure 1. - Stem diameter (SD) of single assai palm (E. precatoria) seedlings according to potassium doses at 180 (A) and 240 (B)
days after pricking out, Rio Branco, Acre, 2021. * Significant (p < 0.05)

Figure 2. Stem diameter (SD) of single assai palm (E. precatoria) seedlings according to nitrogen doses at 90 (A), 180 (B), 240 (C),
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The growth and development of the seedling
depend on the availability of N in the substrate
because this macronutrient is used in the biosynthesis
of nucleic acids, proteins, and chlorophyll (Morais et
al., 2017; Srivastava et al., 2019). The gains shown in
Figure 3, indicate that in the cultivation conditions, the
percentages of N applied affect the growth of single
assai pal seedlings through the discrepancy observed
between the treatment of 0 mg dm™ and 60 mg dm™.
The seedlings are highly responsive to the doses
applied in all periods evaluated (Figure 3). The
absence of N on both days after pricking out
culminated in statistically lower seedlings, a response
already reported by Silva et al. (2020) that the absence
of this nutrient affects the growth and development of
the shoot.

Among the evaluation times, it is observed that
only at 90 days after pricking out, all doses had the
same percentage on average of active leaves; after this
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period, there are divergences between the doses
applied (Figure 4). For this variable, increasing doses
of N stimulate its development, which generally results
in gains for the seedling, emphasizing the doses of 45
and 60 mg dm™. The number of active leaves can be
considered an excellent indicator of plant quality since
the doses also exert an increasing linear effect on plant
height and stem diameter at 180, 240, and 300 days
after pricking out.

Aradjo et al. (2018) mention that there is a
correlation between the mentioned parameters, which
can directly influence biomass accumulation. Since
only the stem diameter was influenced by potassium
doses, the analysis of the increment rate was
performed only to estimate the effect of nitrogen
fertilization. Based on this and considering the most
representative results within each evaluation period,
the ideal N installment was estimated, as shown in
Table 1.
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Figure 3. Plant height (PH) of single assai palm (E. precatoria) seedlings according to nitrogen doses at 90 (A), 180 (B), 240 (C),
and 300 (D) days after pricking out, Rio Branco, Acre, 2019. * Significant (p < 0.05)
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Figure 4. Number of leaves (NL) of single assai palm (E. precatoria) seedlings according to nitrogen doses at 90 (A), 180 (B), 240
(C), and 300 (D) days after pricking out, Rio Branco, Acre, 2019. * Significant (p < 0.05)

Table 1. Optimization of the parceling of nitrogen doses according to the highest response potentials of the variables plant height
(PH), stem diameter (SD), and number of active leaves (NL) of E. precatoria, Rio Branco, Acre, 2021.

Increased response potential (%) > K Estimated portion
DA PH SD NL % =
90 - 180 7.17 9.42 12.50 29.09 9.70 28.30% 30%
180 - 240 8.94 11.31 11.14 31.39 10.46 30.53% 30%
240 - 300 12.07 16.00 14.26 42.33 14.11 41.17% 40%

DAP - Days after pricking out; 1 - media and Y - summation.

Plant height and stem diameter gains occur
gradually during the evaluation periods (Table 1).
Even though the number of active leaves is not
presenting the same behavior, it is verified that
between 240 and 300 days after pricking out, there is a
higher increment rate for the variable in question.
Based on the response potential, nitrogen fertilization
is recommended in the proportions of 30%, 30% and
40%, with 1st parceling at 90 DAR followed by 2nd

and 3rd at 180 and 240 DAR. Aradjo et al. (2016),
when studying the effect of nutrient omission on the
growth and nutritional status of assai palm seedlings,
reported that the nutrients most required for the crop
areN>K>S>Ca>Mg>P>Mn>2Zn>B>Cuin
this order. The authors also report that N and K
influence leaf dry mass production and leaf area.
Corroborating the observations mentioned above,
Figure 5 shows that 300 days after pricking out, the
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dry mass contents of stipe (A), leaf (B), root (C), and
total (D) have greater responses when the seedlings
were submitted to 45 and 60 mg dm™

It is noted that the absence of nitrogen
fertilization limits biomass accumulation in all
vegetative parts of the seedling. Second Lima et al.
(2018), the transport of nutrients within the plant
depends on the symbiotic relationship between the
root and shoot, the latter responsible for directing
carbohydrates, phytohormones, and nutrients to the
root. Acevedo et al. (2020) report that, when
effectively available, N helps in the process of
formation of new roots, as well as in root expansion,
causing better efficiency regarding the absorption of
other nutrients and subsequent distribution of them
throughout the plant.

In the literature, the Dickson quality index is
commonly used to estimate the quality of the seedling
produced, indicating the potential for adaptability and
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development when they are available in the field. In
addition to encompassing the main allometric
parameters, it is possible to obtain significant
responses by using the plant height/stem diameter ratio
and shoot dry mass/root dry mass (Figure 6). It is
observed that only potassium fertilization influences
the PH/SD ratio, demonstrating a quadratic effect, with
the dose of 77.50 mg dm-3 causing the lowest
relationship between the variables.

Mota et al. (2021) mention that it is possible to
monitor the quality of the seedling already implanted
in the field using the variable mentioned above. For
the SDM/RDM ratio, nitrogen fertilization was
significant, resulting in a linear increase, indicating
biomass allocation satisfactorily through the doses
applied. According to Yang et al. (2018), the
relationship between shoot and root dry mass is highly
correlated with water and nutrient availability, and
deficiency may cause a decrease.
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Figure 5. Dry mass of the stipe (EDM) (A), leaf (LDM) (B), root (RDM) (C), and total (TDM) (D) of single assai palm seedlings (E.
precatoria) according to the nitrogen doses at 300 days after pricking out, Rio Branco, Acre, 2021. * Significant (p < 0.05)
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(E. precatoria) seedlings according to the potassium (A) and nitrogen (B) doses at 300 days after pricking out, Rio Branco, Acre,

2021. * Significant (p < 0.05)

4. Conclusions

Potassium fertilization influences the stem diameter
at 180 and 240 days and the plant height/stem diameter
ratio of single assai palm seedlings. Almost all variables
of single assai palm seedlings are responsive to nitrogen
fertilization except plant height/stem diameter ratio. For
optimal nitrogen parceling in single assai palm
seedlings, applications at 90, 180, and 240 days after
pricking out are recommended, in the proportions of
30%, 30% and 40%, respectively.

Authors’ Contribution

Conceptualization: Rychaellen Silva de Brito,
Angelita Gude Butzke, Romeu de Carvalho Andrade
Neto, Aureny Maria Pereira Lunz, Sergio da Silva
Fiuza, project administration. Romeu de Carvalho
Andrade Neto; formal analysis: Rychaellen Silva de
Brito, Angelita Gude Butzke, Romeu de Carvalho
Andrade Neto, Aureny Maria Pereira Lunz, Sergio da
Silva Fiuza; Methodology: Rychaellen Silva de Brito;
Supervision: Romeu de Carvalho Andrade Neto.

Validation: Rychaellen Silva de Brito, Angelita
Gude Butzke, Romeu de Carvalho Andrade Neto,
Aureny Maria Pereira Lunz, Sergio da Silva Fiuza;
Visualization: Rychaellen Silva de Brito, Angelita Gude
Butzke, Romeu de Carvalho Andrade Neto, Aureny
Maria Pereira Lunz, Sergio da Silva Fiuza; Writing -
original draft: Rychaellen Silva de Brito; Writing -
review & editing: Rychaellen Silva de Brito, Angelita
Gude Butzke, Romeu de Carvalho Andrade Neto,
Aureny Maria Pereira Lunz, Sergio da Silva Fiuza.

Bibliographic References

Acevedo, M., Rubilar, R., Dumroese, R.K., Ovalle, J.F.,
Sandoval, S., Chassin-Trubert, R., 2020. Nitrogen loading
of Eucalyptus globulus seedlings: nutritional dynamics

and infuence on morphology and root growth potential. New
Forests, 52(1), 31-46. DOI: https://doi.org/10.1007/s11056-
020-09778-2.

Aguilar, M.V.M., Massad, M.D., Dutra, T.R., Menezes, E.S.,
Santos, A.R., Silva, F.G., 2020. Producdo de mudas de
Albizia lebbeck (L.) Benth sob diferentes formulag@es e doses
de osmocote. BIOFIX Scientific Journal, 5(1), 153-160. DOI:
http://dx.doi.org/10.5380/biofix.v5i1.69692.

Alvares, C.A,, Stape, J.L., Sentelhas, P.C., Gongalves, J.L.M.,
Sparovek, G., 2013. Koppen’s climate classification map for
Brazil. Meteorologische Zeitschrift, 22(6), 711-728. DOI:
https://doi.org/10.1127/0941-2948/2013/0507.

Aradjo, C.S., Lunz, AM.P., Santos, V.B., Andrade Neto,
R.C., Nogueira, S.R., Santos, R.S., 2020a. Use of agro-
industry residues as substrate for the production of Euterpe
precatoria seedlings. Pesquisa Agropecuéaria Tropical, 50(1),
1-9. DOI: https://doi.org/10.1590/1983-40632020v5058709.

Aragjo, C.S., Rufino, C.P.B, Bezerra, J.L.S, Andrade Neto,
R.C., Lunz, A.M.P.,, 2018. Crescimento de mudas de
acaizeiro (Euterpe oleracea Mart.) submetidas a diferentes
doses de fosforo. South American Journal of Basic
Education, Technical and Technological, 5(1), 102-111.
https://periodicos.ufac.br/index.php/SAJEBT T/article/view/1475.

Aradjo, E.F., Gongalves, E.O., Santos, A.R., Gibson, E.L.,
Caldeira, M.V.W., Pezzopane, J.E.M., 2020b. Controlled
release fertilizer in the rooting and performance of clones of
Paratecoma peroba. CERNE, 26(2), 202-211. DOIl:
https://doi.org/10.1590/01047760202026022693.

Aratjo, F.R.R., Viégas, 1.J.M., Cunha, R.L.M,, Vasconcelos,
W.L.F., 2016. Nutrient omission effect on growth and
nutritional status of assai palm seedlings. Pesquisa.
Agropecudria. Tropical, 46(4) 374-382. DOI:
http://dx.doi.org/10.1590/1983-40632016v4640770.

Batista, B,N,, Rap6so, N,V,M,, Liberato, M,AR., 2017.
Determinacdo do protocolo de assepsia para reproducgdo in
vitro de Euterpe precatoria Mart. Revista Fitos, 11(1), 40-47.
DOI: https://doi.org/10.5935/2446-4775.20170005.

Benincasa, M.M.P., 1988. Andlise de crescimento de plantas:
nogdes basicas. Jaboticabal: FUNEP, 42 p.

Revista de Agricultura Neotropical, Cassilandia-MS, v. 10, n. 2, 7316, Apr./June. 2023.


https://doi.org/10.1007/s11056-020-09778-2
https://doi.org/10.1007/s11056-020-09778-2
http://dx.doi.org/10.5380/biofix.v5i1.69692
https://doi.org/10.1127/0941-2948/2013/0507
https://doi.org/10.1590/1983-40632020v5058709
https://periodicos.ufac.br/index.php/SAJEBTT/article/view/1475
https://doi.org/10.1590/01047760202026022693
http://dx.doi.org/10.1590/1983-40632016v4640770
https://doi.org/10.5935/2446-4775.20170005

Butzke et al. (2023) 9

Boeira, L.S., Freitas, P.H.B., Uchda, N.R., Bezerra, J.A.,
Cada, S.V., Duvoisin Junior, S., Albuquerque, P.M, Mar, J.M.,
Ramos, A.S., Machado, M.B., Maciel, L.R., 2020. Chemical
and sensorial characterization of a novel alcoholic beverage
produced with native acai (Euterpe precatoria) from different
regions of the Amazonas state. LWT - Food Science and
Technology, 117(1), 1-9. DOI: https://doi.org/10.1016/j.Iwt.
2019.108632.

Chen, S., Yang, M., Ba, C., Yu, S., Jiang, Y., Zou, H., Zhang,
Y. 2018. Preparation and characterization of slow-release
fertilizer  encapsulated by biochar-based  waterborne
copolymers. Science of The Total Environment, 615(1), 431-
437. DOI: https://doi.org/10.1016/j.scitotenv.2017.09.209.

Dickson, A., Leaf, A.L., Hosner, J.F. 1960. Quality appraisal of
white spruce and white pine seedling stock in nurseries. Forestry
Chronicle, 36(8), 10-13. DOI: https://doi.org/10.5558/tfc36010-1.

Gastwirth, J.L., Gel, Y.R., Miao, W., 2009. The Impact of
Levene’s Test for Equality of Variances on Statistical Theory
and Practice. To appear in Statistical Science, 24(3) 343-360.
DOI: https://doi.org/10.1214/09-STS301.

Grubbs, F.E., 1969. Procedures for detecting outlying
observations in samples. Technometrics, Princeton, 11(1) 1-21.

Lima, G.A., Rocha, B.D., Rocha, J.S., Alves, F.R.N., Oliveira,
D.V., Lobato, L.F.L., Figueira, E.P.O., Barbosa, K.S.S., 2018.
Influéncia de diferentes doses de fésforo no crescimento de
mudas de cumaru. Revista Agroecossistemas, 10(2), 136-146.
DOI: http://dx.doi.org/10.18542/ragros.v10i2.5157.

Lopes, E, Soares-Filho, B, Souza, F, Rajdo, R, Merry, F,
Carvalho Ribeiro, S., 2019. Mapping the socio-ecology of
Non Timber Forest Products (NTFP) extraction in the
Brazilian Amazon: The case of acai (Euterpe precatoria Mart)
in Acre. Landscape and Urban Planning, 188(1), 110-117.
DOI: https://doi.org/10.1016/j. landurbplan.2018.08.025.

Martinot, J.F., Pereira, H.S., Silva, S.C.P., 2017. Coletar ou
Cultivar: as escolhas dos produtores de agai-da-mata (Euterpe
precatoria) do Amazonas. Revista de Economia e Sociologia
Rural, 55(4), 751-766. DOI: https://doi.org/10.1590/1234-
56781806-94790550408.

Massad, M.D., Dutra, T.R., Aguilar, M.V.M., Menezes, E.S.,
Santos, A.R., Silva, F.G. 2020. indices de qualidade e
crescimento de mudas de Albizia lebbeck (I.) Bentham sob
diferentes formulages e doses de Osmocote®. Silvicultura e
Manejo Florestal, 2(1), 226-238. DOI: https://dx.doi.org/10.
37885/210303681.

Melo, R.R, Gongalves, S.L.S, Baccarin, F.J.B, Vasconcelos
W.A., Miranda, S.C., 2020. Influéncia de altas dosagens de
cloreto de potassio no desenvolvimento de espécies em cultivo
hidropbnico. PUBVET, 14(14), 1-9. DOI: https://doi.org/10.
31533/pubvet.v14n4a558.1-9.

Moraes, G.P., Gomes, V.F.F., Mendes Filho, P.F., Almeida,
A.M.M., Silva Janior, J.M.T., 2017. Adubacdo nitrogenada
associada a inoculagdo com Azospirillum brasilense na cultura
do milho. Agropecudria Técnica, 38(3), 109-116. DOI:
https://doi.org/10.25066/agrotec.v38i3.29919.

Mota, E.R., Smiderle, O.J, Dionisio, L.F.S., Souza, A.G.,
Montenegro, R.A., Schwartz, G., 2021. Seedling quality of
Agonandra brasiliensis in response to different Osmocote®

doses and recipient volumes. Research, Society and
Development, 10(1), 1-16. DOI: http://dx.doi.org/10.33448/
rsd-v10i1.11903.

Nogueira, S.R., Silva, I.M., Macedo, P.E.F, Lunz, AM.P.,
Andrade Neto, R.C., 2017. Controle de Antracnose em Agai-
solteiro (Euterpe precatoria) no Acre, Rio Branco, AC:
Embrapa, 2017. 6 p. (Comunicado técnico, 197).

Ramalho, A.H.C, Maffioletti, F.D., Trazzi, P.A., Ramalho,
E.C., Fiedler, N.C., 2020. Doses de potassio e laminas de
irrigacdo na qualidade de mudas de eucalipto. Nativa, 8(5),
643-649. DOI: https://doi.org/10.31413/nativa.v8i5.10146.

Ramos, S.L.F., Lopes, M.T.G., Lopes, R., Dequigiovanni, G.,
Macédo, J.L.V., Sebbenn, A.M., Silva, E.B., Garcia, J.N.,
2019. Mating system analysis of Agai-do-Amazonas (Euterpe
precatoria Mart.) using molecular markers. Crop Breeding
and Applied Biotechnologuy, 19(1), 126-130. DOI:
https://doi.org/10.1590/1984-70332019v19n1n17.

Rodrigues, R.A., Amaral, E.A., Galvdo, A.S., 2016. Acarofauna
em acaizeiro (Euterpe oleracea Mart.) conduzido em diferentes
sistemas de cultivo. Revista Agro@mbiente, 10(3), 273-281.
DOI: https://doi.org./10.18227/1982-8470ragro.v10i3.3074.

Shapiro, S.S., Wilk, M.B., 1965. An analysis of variance test
for normality (complete samples). Biometrika, Boston, 52(3/4)
591-611. DOI: https://doi.org/10.1093/biomet/52.3-4.591.

Silva, P., Carlos, L., Costa, A, Dias, J., Veneziano, V.,
Rodrigues, C., 2020. Ureia como fonte de nitrogénio na
fisiologia e crescimento inicial de Guazuma ulmifolia Lam.
(Malvaceae). Ciéncia Florestal, 30(4), 1192-1200. DOI:
https://doi.org/10.5902/1980509842643.

Snedecor, G.W., Cochran, W.G., 1948. Statistical methods.
Ames: lowa State University Press, 503 p.

Srivastava, S., Pathare, V.S., Sounderajan, S., Suprasanna, P.,
2019. A oferta de nitrogénio influencia o acimulo de arsénico
e as respostas de estresse das mudas de arroz (Oryza sativa
L.). Revista de Materiais Perigosos, 367(1), 599-606. DOI:
https://doi.org/10.1016/j.jhazmat.2018.12.121.

Trautenmuller, J.W., Borella, J., Minatti, M., Costa Jinior,
S., Woycikievicz, A.P.F., Balbinot, R., Engel, K., 2017.
Crescimento de area foliar e indice de area foliar de mudas
de Cordia americana em diferentes formas de manejo.
BIOFIX  Scientific  Journal, 2(2), 60-64. DOI:
https://doi.org/10.5380/biofix.v2i2.55508.

Yamaguchia, K.K.L., Pereira, L.F.R., Lamardo, C.V., Lima,
E.S., Veiga-Juniora, V.F., 2015. Amazon acai: Chemistry and
biological activities: A review. Food Chemistry, 179(1), 137-
151. DOI: https://doi.org/10.1016/j.foodchem.2015.01.055.

Yang, H., LI, S., Sun, H., Wang, W., Zhao, F., 2018. Effects
of Substrate Material on Plant Growth and Nutrient Loss.
Polish Journal of Environmental Studies, 27(6), 2821-2832.
DOI: https://doi.org/10.15244/pjoes/81069.

Zambrana, N.P., Bussmann, R.W., Macia, M.J., 2017. The
socioeconomic context of the use of Euterpe precatoria Mart.
and E. oleracea Mart. in Bolivia and Peru. Journal of
Ethnobiology and Ethnomedicine, 13(32), 1-17. DOI:
https://doi.org/10.1186/s13002-017-0160-0.

Revista de Agricultura Neotropical, Cassilandia-MS, v. 10, n. 2, 7316, Apr./June, 2023.


https://doi.org/10.1016/j.lwt.2019.108632
https://doi.org/10.1016/j.lwt.2019.108632
https://doi.org/10.1016/j.scitotenv.2017.09.209
https://doi.org/10.5558/tfc36010-1
https://doi.org/10.1214/09-STS301
http://dx.doi.org/10.18542/ragros.v10i2.5157
https://doi.org/10.1016/j.%20landurbplan.2018.08.025
https://doi.org/10.1590/1234-56781806-94790550408
https://doi.org/10.1590/1234-56781806-94790550408
https://dx.doi.org/10.37885/210303681
https://dx.doi.org/10.37885/210303681
https://doi.org/10.31533/pubvet.v14n4a558.1-9
https://doi.org/10.31533/pubvet.v14n4a558.1-9
https://doi.org/10.25066/agrotec.v38i3.29919
http://dx.doi.org/10.33448/rsd-v10i1.11903
http://dx.doi.org/10.33448/rsd-v10i1.11903
https://doi.org/10.31413/nativa.v8i5.10146
https://doi.org/10.1590/1984-70332019v19n1n17
https://doi.org./10.18227/1982-8470ragro.v10i3.3074
https://doi.org/10.1093/biomet/52.3-4.591
https://doi.org/10.5902/1980509842643
https://doi.org/10.1016/j.jhazmat.2018.12.121
https://doi.org/10.5380/biofix.v2i2.55508
https://doi.org/10.1016/j.foodchem.2015.01.055
https://doi.org/10.15244/pjoes/81069
https://doi.org/10.1186/s13002-017-0160-0

