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ARTICLE INFO ABSTRACT

The objective was to verify the possibility of the production of tuberous roots of sweet potatoes in
an aeroponic systemin order to use these roots as seeds. The research was developed at the State
University of Ponta Grossa (PR — Brazil). There were performed four attempts for the developing
ofone aeroponic system in a greenhouse, involving experiments with structures and nutrient
solutions for seven sweet potatoes genotypes. There were evaluated the percentage of alive
seedlings in different periods of cultivation, average length of the roots, maximum number and
measurements of length and width of the leaves. For the nutrient solutions there were evaluated
the potential of hydrogen and electrical conductivity. It was concluded that the structure
developed for the production of seed sweet potato in aeroponics responds to the needs of the
culture and that the complete nutrient solution of Hoagland & Arnon (1950) is more efficient,
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INTRODUCTION

The increasing world population led to the significant raise of
energetic demand. The renewable energies come as an alternative to
the usage of fossil fuels. Renewable energies are characterized as
those which sources can reestablish in a natural manner. Besides the
environmental advantages, these renewable energies may be related to
economic and social development of the locals where they are
produced, generating incomes and employment (Acuiia et al., 2017;
Castro et al., 2019). The renewable energy originated from biomass is
known as bioenergy. Biomass is material originated from organic
matter that can be transformed into energy by its direct usage or by its
transformation, such as biofuels (Biihring & Silveira, 2018; Creutzig
et al., 2015). Among the crops with potential to generate biofuels is
the sweet potato ([pomoea batatas), for its productivity and the high
quantity of starch that can be converted into bioenergy (Maino et al.,
2019). The sweet potato is a dicotyledonous plant from the family
Convolvulaceae, has an herbaceous stem and prostrate habit, branches
with colors, sizes and hair very distinctive; wide leaves that vary in
size and shape; hermaphrodite flowers which perform cross-
fertilization, besides roots that can have different shapes and rough or
smooth peel.

It is originally from America and records of its usage can be found
over 10.000 years ago. Although it is perennial it is cultivated mainly
as annual (Silveira et al., 2015). With all the qualities of the sweet
potato crop, it is possible to highlight, as a challenge, the necessity of
a large number of seedlings, up to 300 thousand per hectare, to
propagate the culture (Nedunchezhiyan et al., 2012). Among the
alternatives to the propagation of seedlings with better sanity has
grown the cultivation in a controlled environment, hydroponics and
aeroponics (Sharma et al., 2018; Wootton-Beard, 2019). In an
aeroponic system the plants are cultivated without soil, the roots of
the seedlings stay in the air and are evolved by a dark closed
environment to receive directly a nutrient solution in the form of mist
or droplets, with the reuse and recirculation of the solution. The plants
show an ideal growth in the aeroponics systems due to the unimpeded
supply of oxygen to the root system and the possibility to control
important variables to the development of the culture, for example:
nutrient solution concentration, frequency of application, potential of
hydrogen (pH) and electrical conductivity (EC) of the nutrient
solution. These factors made the usage of aeroponics interesting to the
studies of development of roots and nutrient absorption (Oteng-
Darko et al., 2017; Tessema et al., 2017). The production of potato
(Solanum tuberosum) in aeroponics is consolidated as a technique
(Buckseth et al,, 2016). The authors highlight the higher



51257

Mariane Andressa Pinto Stelle Linhares et al., Seed sweet potato production in aeroponics

multiplication rate, sanity of the seedlings, easy inspection, utilization
of nutrients that are not lost in groundwater, water saving, simplified
harvest, uninterrupted production close to the consumer center.
Cultivars adapted to the system, spacing between plants, the droplets
size of water and nutrient supply to the roots, constant energy for the
maintenance of the system, technical qualification of the ones
involved in the process, concentration of the nutrient solution,
potential of hydrogen (pH), electrical conductivity (EC) of the
nutrient solution, increase of vegetative period of the plants and the
economic viability are adversities to be supplanted by aeroponics.

Assessing the effects of the nutrient solutions in the production of
tuberous roots of potatoes in the aeroponics system, Hassanpanah et
al. (2014) highlight four proposals used in this system. The supplies
of nutrients to the potato culture developed by Hoagland and Arnon
(1950), Lommen and Struik (1992), Kang and Han (2005) and Otazu
(2010). In aeroponics the ideal levels of pH are 6,5 to 6,8, not to
exceed 7,3 when there is recycling of the solution. The great levels of
EC in the nutrient solution are between 1,5 and 2,5 dS m™". The ideal
is the replacement of the nutrient solution every four weeks (Tunio et
al., 2020). Studying the electrical conductivity of the nutrient solution
and the density of the plant in the aeroponics production of seed
potatoes in tropical conditions, Calori et al. (2017) concluded that the
electrical conductivity of 2,2 dS m™' generated higher productivity of
seed potatoes and higher yield was observed for the density of 100
plants m?. When performing experiments aiming to develop a low-
tech system to the production of sweet potato seedlings in an
aeroponic system, Villordon (2016) tested a strategic plan of
structures and nutrient solutions in distinct phenological stages of the
studied genotypes. The researcher concluded that the sweet potato
plants are able to be manipulated along the alteration of nutrient
solution, to form storage roots in an aeroponic system. In the face of
scarcity of research about the theme, the objective was to verify the
possibility of production of sweet potato storage roots in aeroponics
aiming to use them as seeds.

MATERIAL AND METHODS

The experiments were performed from February of 2019 to February
of 2020 in a greenhouse (covered by 150 um plastic and a PAD-
FAN™ cooling system) of the State University of Ponta Grossa
(UEPG), in the state of Paranid. Ponta Grossa city (geographic
coordinates 25° 5 40" ' S and 50° 9’ 48” W) is located at 956 m above
sea level and the climate according to Koppen classification is
temperate (IAPAR, 2019). The experiments used the unregistered
genotypes BD-1, BD-9, BD-14, BD-15 and BD-16, as well as two
registered genotypes, BRS-Cuia™ and Beauregard . All the sweet
potato genotypes used for the research were selected for being well
cultivated in the region where the experiments were developed and
for having easy propagation. The genotypes were obtained from the
collection the Agricultural Mechanization Laboratory (LAMA) kept
(Table 1). The prototype of the aeroponic system was built in a table
with a wooden surface with 0,60 m x 0,40 m x 0,75 m dimensions. In
the table surface two 0,05 m perforations were made to accommodate
the seedlings of the selected genotypes. For this test were used the
genotypes BD-1 and BD-16, chosen for the importance of their
cultivation in the region. The seedlings were accommodated in plastic
glasses (Cristalcopo’) of 0,18 L with substrate composed of soil,
manure and limestone in a proportion of 2:2:1. At this stage, 50% of
the roots of the seedlings were in the soil and 50% in the air to the
aeroponics system calibration. A plastic container was placed below
the seedlings to store the nutrient solution excess that was sprayed in
the roots, with the disposal of the excess at this stage of the system
adjustments (Figure 1). When being placed on the orifices of the
table, the seedlings roots were kept in exposure in the interior of the
structure, which was covered with a black polyethylene plastic (De
Paiva™ of 0,10pm). This way the interior of the prototype was
completely dark and the relative humidity was maintained between 50
and 70% (Calori et al., 2017; Sharma et al., 2018), measured by the
Kestrel 3000 device. At the roots the biofertilizer Supermagro” was
applied, prepared according to the specifications of the Ministry of

Agriculture, Livestock and Supply (MAPA, 2016), in a concentration
of 10% of the biofertilizer. For being a widely used nutrient solution
in the region it was chosen for the calibration of the system at this
first stage of the research. To prepare the Supermagro” biofertilizer it
was used water from the UEPG supply system and treated by the
Sanitation Company of Parana (SANEPAR™), which report can be
found at Table 2. The applications of the biofertilizer at the roots were
made manually with a Jacto™ sprayer, Supremo version, spray nozzle
XR11002™, pressure 100kPa, medium droplet, flow rate of 0,46 L
min™ and capacity of 16 L. The application happened four times a
day, with intervals of three hours during the applications, which
started at 08:30 and ended at 17:30, during a period of fifteen days.
From the prototype, through the advance steps about the knowledge
circa the production of seed sweet potato in aeroponics, new
structures for the cultivation of the genotypes were developed. The
automation of the system was established as a goal to improve it. The
variables analyzed for the improvement of the sweet potato
production in aeroponics were: percentage of seedlings survival,
average root length, maximum number of leaves, maximum leaf
length, maximum leaf width, production of tuberous roots with
potential to originate new plants, pH and ECof the nutrient solution.
The expansion of the structure to support a higher number of plants,
has as premise to reach the prerequisite of 10 degrees of freedom,
between the treatments and repetitions; known as minimum necessary
to statistically validate a scientific experiment. This way it was
possible to apply the Hartley tests, to verify the homoscedasticity of
variances, and Shapiro-Wilk, to measure normality. It was intended
that the treatment averages were submitted to the variance analysis by
the Fisher-Snedecor test and compared by the Duncan test, with a
confidence interval of 95% (Banzatto & Kronka, 2006).

RESULTS AND DISCUSSION

First test - aeroponic system suitability: At this stage only two
genotypes were used, BD-9 and BD-16, with only one seedling each,
because the tests were preliminary. The seedlings were planted in
plastic glasses, accommodated in the aeroponic structure and received
the Supermagro” biofertilizer with applications using a manual
sprayer. After 13 days, it was possible to recognize the darkening of
the roots and chlorosis of the leaves, resulting in the seedlings' death.
The authors attributed the death of the seedlings to the insufficiency
of nutrients sprayed at the roots and to the insufficient water supply.

Second test - expansion of the aeroponic system, irrigation
calibration and nutrient solution dosage: This stage started with the
alteration of the aeroponic structure stand, aiming the expansion and
automation of the process. The structure was built with iron (Fortte™),
by the UEPG locksmith, measuring 1,70 m x 0,55 m x 0,80 m, with
an iron net (Fenix ") measuring 0,04 m x 0,04 m as surface. The new
structure was capable of accommodating 128 seedlings, with spacing
between them of 0,08 m. One of the advantages of aeroponics is the
possibility of reducing spacing between plants of sweet potato, which
in the field is 0,25 to 0,40 m (EMBRAPA, 1995). Aiming to keep the
roots in the dark and humidity in the interior of the structure, as
required for an aeroponic system (Oteng-Darko ef al., 2017; Tessema
et al., 2017), this structure was covered with black plastic De Paiva’"
of 0,10um. This plastic was chosen for its high density, which
provides the necessary darkness to the system. The second test also
used plastic glasses of 0,18 L containing the same substrate as the
first test. This procedure was necessary to develop the seedlings until
the determination of the aeroponic system calibration to production of
plants. The genotypes selected were the ones which were used at the
first experiment (BD-9 and BD-16) as well as other five (BD-1, BD-
14, BD-15, BRS- Cuia" and Beauregard ™). Nine repetitions of each
one of the seven genotypes were made, totalizing 63 seedlings at this
experiment. The manual applications of Supermagro” were made at
the roots, the same form as the first test of the experiment. However,
the frequency of applications decreased because the biofertilizer was
applied every two days possibiliting the observation of the seedlings
with longer intervals of nutrient solution spray.
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Table 1. Morphological characteristics of the genotypes of sweet potato (Ipomoea batatas) selected to the research of production of
seed sweet potato in aeroponic system, State University of Ponta Grossa (UEPG), Parana — Brazil, 2019

Genotype General leaf profile Mature coler leaf Leaf size' Predominant color of periderm Predominant color of pulp

BD-1 Lobulated Green Medium Cream Light yellow

BD-9 Lamost Split Green Medium Brown-orange Dark yellow

BD-14 Lobulated Green Medium Yellow Heavly pigmented with antthocyanins
BD-15 Triangular Green Medium Cream Dark cream

BD-16 Cordate Green Medium Pinkish Dark cream

BRS-Cuia™ Triangular Green Medium White Cream

Beauregard”  Lobulated Green Medium Yellow Dark orange

'Small = < 8 cm; medium: between 08 and 15 cm; big: between 16 and 25 cm; very big: > 25 cm.

Table 2. Characterization of the water used as solvent in the nutrient solution applied in aeroponics for the cultivation of sweet
potato (Ipomoea batatas), State University of Ponta Grossa (UEPG), Parana — Brazil, 2019

Parameter Last 30 days average Minimum/ Maximum allowed Unit
Color 2,6 15,0 uH-n Cor’!
Fluorides 0,8 0,6al,1 MgLF"!
Turbidity 0,4 5,0 NTU"
pH 6,9 6,0a9,5 pH
Residual chlorine 0,8 0,2a5,0 mg L CI™"!
Aluminium 0,1 0,2 mg L AI'™!
Total iron 0,0 0,3 mg L Fe'!
Manganese 0,0 0,1 mg L Mn™
Microcystins 0,0 1,0 ug L
Total coliforms Absent Absent

Escherichia coli Absent Absent

Source: SANEPAR (2019).

Table 3. Characteristics of the sweet potato (Ipomoea batatas) genotypes cultivated for 30 days in aeroponic system, with the Altech
Crop Science” nutrient solution, in concentration of 11,25 mL for 90 L™ of water, State University of Ponta Grossa (UEPG), Parana

— Brazil, 2019’
Genotype Alive Average length of the Maximum Maximum length of Maximum width of the leaves
seedlings roots (cm) number of the leaves (cm) (cm)
(%) leaves

BD-1 67 2,3 08 7,5 10,0
BD-15 67 34 03 4,6 5,1
BD-16 67 1,8 05 5,5 5,7
BRS-Cuia™ 33 1,6 03 35 3,6
Beauregard " 83 2,8 03 4,6 3,7

"There was no statistical analysis due to the fact some of the genotypes had few alive seedlings, reducing the degrees of freedom below the 10 that are

acceptable (Banzatto & Kronka, 2006).

Table 4. Potential of hydrogen (pH) and electrical conductivity (EC) of the Altech Crop Science nutriente solution, in concentration
of 11,25 mL for 90 L' of water, used in the cultivation of sweet potato (Ipomoea batatas) in na aeroponic system for 30 days, State

University of Ponta Grossa (UEPG), Parana — Brazil, 2019 !

Parameter Average of the samples Ideal'
pH 7,5 5,0a73
EC 0,2 1,522,5dSm’

1 According to Tunio et al. (2020) for the prodcution of potatoes in aeroponics.

Table 5. Characteristics of the sweet potato (Ipomoea batatas) genotypes cultivated for 45 days in an aeroponic system, with the Hoagland & Arnon
(1950) nutrient solution, in concentration of 0,5%, State University of Ponta Grossa (UEPG), Parana — Brazil, 2019’

Genotype Alieve seedlings Average length of the Maximum Maximum length of Maximum width of the leaves
(%) roots (cm) number of leaves the leaves (cm) (cm)
BD-1 67 8,2 08 73 8,0
BD-15 67 52 02 5,7 6,9
BD-16 08 7.8 04 42 5,0
BRS-Cuia™ 42 3,0 03 4,0 55
Beauregard” 17 5,5 02 4,1 3,9

'"There was no statistical analysis due to the fact some of the genotypes had few alive seedlings, reducing the degrees of freedom below the 10 that are

acceptable (Banzatto & Kronka, 2006).

Table 6. Potential of hydrogen (pH) and electrical conductivity (EC) in the complete Hoagland & Arnon (1950) nutrient solution, in
concentration of 0,5%, used for the cultivation of sweet potato (Ipomoea batatas) in aeroponic system for 45 days, State University of

Ponta Grossa (UEPG), Parana — Brazil, 2019"

Parameter Average of the samples Ideal’
pH 7,1 50a73
CE 0,2 1,5a2,5dSm’

1 According to Tunio et al. (2020) for the prodcution of potatoes in aeroponics.
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Structure exterior

Figure 1. Aeroponic system prototype with one seedling of
genotype BD-9 and one seedling of genotype BD-16 of sweet
potato (Ipomoea batatas), State University of Ponta Grossa
(UEPG), Parana — Brazil, 2019

1 Iron structure;

2 Iron net on the surface of the system;

3 Nutrient solution reservatory and water pump;

4 PVC pipes responsible for the transportation of the nutrient solution
to the sprinkler tips;

5 Sprinkler tips;

6 Plastic plates that helped the nutrient solution go back to the
reservatory.

Figure 2. Schematic drawing of aeroponic system used for the
production of seed sweet potato (Ipomoea batatas), State
University of Ponta Grossa (UEPG), Parana — Brazil, 2019.

At this stage, the aeroponic system was put again at an area of
automatic irrigation in the greenhouse, since the chlorosis of the
leaves at the first stage was also assigned to the low water supply,
because it was only being provided via roots. In parallel to the
production of seedlings in glasses with substrate, seedlings from the
same genotypes were put in water, so that after developing small
roots they would be transferred to the aeroponic system. There were
used plastic glasses (Cristalcopo) of 0,18L™ as the recipients with the
water used for the seedling’s development. After accommodating the
seedlings without substrate at the aeroponic system, the concentration
of Supermagro”™ was decreased from 10% to 1%, due to the belief
that this concentration was the cause of seedlings death on the first
test. The applications of the biofertilizer were made the same form as
in the first stage. This experiment came to its end after 12 days, when
it was possible to verify that the seedlings without substrate did not
survive the biofertilizer applications. The seedlings with substrate,
even showing chlorosis on the leaves and roots darkening, survived. It
became evident that the presence of soil was one of the reasons the

seedlings were able to survive a longer time. It was not possible to do
statistical analysis with the seedlings because many of them were
dead by the end of the test, and the ones which survived did not show
good characteristics of leaves and roots development.

Third test - structure alteration, aeroponic system automation
and nutrient solution substitution: For this stage an iron structure
(Fortte™") measuring 1,60 m x 0,50 m x 1,50 m and an iron net surface
(FenixTM) of 0,04 m x 0,04 m x 0,04 m, was built by the UEPG
locksmith. The iron structure was painted with synthetic enamel paint
with white color, Suvinil™, to avoid rusting. The structure was
covered with polypropylene, with one white side and one black side
(De Paiva™). For presenting higher density than the previous one
(200pm) this plastic elevated the maintenance of humidity and
darkness in the aeroponic system, in comparison with the previous
tests. Under the plastic were placed plastic plates which helped the
return of the solution to the 90 L reservatory (Plasnew ). The
reservatory was also covered with plastic to avoid the loss of solution
to the external environment, as well as the entrance of organisms and
light energy which could alternate the nutrient solution
composition. The aeroponic system was automated by an Arduino
Uno board, responsible for triggering a submerged Marcote 3%
water pump HB™. This water pump was placed in a plastic
reservatory with a capacity of 90 L, with dark color to minimize the
possibility of chemical reactions. A dark colored reservatory was used
to avoid the entrance of clarity that could alternate the nutrient
solution. The nutrient solution was transported through polyvinyl
chloride pipes (PVC) Amanco’, to sprinkler tips in a wooden
structure under the surface net, aiming the nebulization of solution
directly at the seedling roots. The sprinkler tips are from Jacto™, JHC-
8002, which have empty cone shaped nebulization, with pressure of
310kPa and flow rate of 0,8 L min'. A schematic drawing of the
aeroponic system can be found at Figure 2.

At this stage a return path was developed in the aeroponic system
which allowed the application of nutrient solution in an automatic
form. The nebulization was programmed with intervals of 5 minutes
off and 1 minute on, according to Villordon (2016), Oteng-Darko
(2017) and Sharma (2018). For this test the nutrient solution Altech
Crop Science” was chosen, for being used in aeroponics and the
researchers aimed to observe the results in the seedlings when using
this nutrient solution in an aeroponic system close to the ideal. The
concentration was 150 mL of the nutrient solution for 100L" of
water. For the achievement of this stage of the 12 seedlings of the
BD-16 genotype were produced, each were 12 centimeters long. It
was selected the apex of the branches in the vases of sweet potato
located at the greenhouse of UEPG for producing the seedlings. The
cut in the parent plant, as well as the cut in the mature leaves, was
made with scissors (Mundial" 160/8N), remaining only the little
leaves at the apex. After the seedlings were made, they were placed in
an aeroponic system without the process of developing roots in water
and soil. The support of seedlings on the table was made possible by
the usage of plastic clip, brand Plastibrasil™, in a way where the roots
were exposed to the air inside the aeroponic structure and the aerial
part of the seedlings was exposed to the external environment. As the
aeroponic system worked there was the wilting of the seedlings and
the darkening of the roots. The researchers attributed these facts to
the nutrient solution, which concentration was then adjusted to 90 mL
to 100 L' of water. There were used 12 new seedlings of the
genotype BD-16, since the ones from the previous experiment have
died. After seven days the roots of the seedlings showed total
darkening and were again discarded. Because the plants showed the
same result as the previous stage, it was supposed that the answer
obtained by the seedlings was due to the concentration of the nutrient
solution. Therefore, it was decided to dilute the nutrient solution to
the concentration of 45 mL to 90" of water. At this stage it was
decided that the experiment should be expanded, then 12 seedlings
from other four different genotypes were added: BD-1, BD-15,
Beauregard” and BRS Cuia". Three days after the roots of the
seedlings started receiving the nutrient solution in the planned
concentration for this stage it was possible to notice their darkening,
so that it was decided to interrupt the usage of this concentration and
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it was opted to reduce the concentration to 22,5 mL to 90 L' of water.
To avoid the discard of the seedlings it was made cuts of two
centimeters at the end of them, this manner it was possible to continue
using the same seedlings. It was unsuccessful one more time, then it
was decided to change the concentration of the nutrient solution once
more, now to 11,25 mL to 90" L of water. The seedlings were better
adapted to this concentration for the first 15 days of the experiment,
because they developed bigger and more complex roots, including
adventitious roots, which in perfect conditions modified themselves
into tuberous roots. However, from the 15th day the seedlings started
to lose their leaves. Nevertheless, it was possible to evaluate
characteristics of the sweet potato plants by the 30th day of the
experiment. The evaluated variables were: percentage of alive
seedlings, average length of the roots, maximum number of leaves,
length and width of the leaves (Table 3). The evaluations were
assisted by the digital pachymeter Digimess 100.174BL™ . It was not
possible to do statistical analysis because some genotypes had few
alive seedlings, reducing the degree-of-freedom below 10 (Banzatto
& Kronka, 2006). The genotype Beauregard” was the one with the
better results related to percentage of alive seedlings by the end of
this stage, while the genotype BRS Cuia" was the one with lower
percentage of surviving seedlings. According to the average length of
the roots the BD-15 genotype was the one with the best results, and
the BD-16 was the one with the worst. About leaves, the BD-1
genotype was the one with better results in number and dimensions.
According to Huaman (1992) the leaves of all the genotypes used in
this research are classified as medium size (8-15 cm), however this
experiment showed inferior results. This may be a result of the
densification of the culture (EMBRAPA, 1995). When it was found
the best concentration of the nutrient solution tested, it was measured
pH and EC of this solution, with samples of 0,1 L collected every
three days (total of 10 samples) and taken to the Water Resources
Laboratory of State University of Ponta Grossa (LPRH / UEPG). The
results (Table 4) express that the pH is above the ideal and EC below
the reference values established by Calori et a/ (2017) and Tunio et
al. (2020) for the production of potatoes in aeroponics. Despite
adventitious roots being observed, and knowing that in perfect
conditions they would modify themselves into tuberous roots, it was
not possible to see this process. This way, the researchers decided thet
alterations in the nutrient solution should be done. Another important
fact observed at this stage was that the seedlings were suffering from
strangulation due to the usage of the plastic clips responsible for
supporting the seedling in the aeroponic system, therefore the
substitution by steel wire and plastic (Monaliza™) was decided for
next experiments.

Fourth test - Nutrient solution replacement: At this stage the
researchers decided to replace the nutrient solution by the one
suggested by Hoagland & Arnon (1950). This decision happened
because the Hoagland & Arnon nutrient solution is widely used in
hydroponic and aeroponic studies with different cultures
(Hassanpanah et al., 2014). The solution was prepared et a/ma /
UEPG. It was chosen to use the concentration of 0,5% according to
studies of Villordon (2016). It used the same genotypes, repetitions
and evaluations from the previous test. This stage was 45 days long,
and then the variables were analyzed. Genotype BD-1 had better
result in all the evaluated variables (Table 5). This genotype and BD-
15 genotype had presented the same percentage of alive seedlings at
the end of the third test, however there was a reduce of this
percentage to the genotypes BD-16 and Beauregard™ with the usage
of the complete nutrient solution of Hoagland & Arnon (1950). The
only genotype with a higher percentage of surviving seedlings, when
comparing third and fourth tests, was the BRS Cuia" . It is important
to highlight thes all the genotypes showed increasing in average
length when using the complete nutrient solution of Hoagland &
Arnon. Genotypes BD-16 and BD-1 had an increase of 6,0 and 5,9
centimeters, respectively, in their roots' average length when using the
complete nutrient solution. In relation to the maximum number of
leaves observed only genotype BD-1 did not show decline when
compared to the results while using the commercial nutrient solution
Altech Crop Science™, having the same results for both nutrient
solutions. It is important to stress that even producing less leaves per

seedling, these were alive for a longer time than when using the
commercial nutrient solution. About the size of the leaves, the
genotype BD-16 was the one with better results, making it possible to
observe leaves with higher length and width when comparing with the
ones developed while the seedling received commercial nutrient
solution. Beauregard" had a decrease in length, but an increase of
width of the leaf. The same method from stage three for chemical
analysis of the nutrient solution was repeated at this stage. The
analysis of the nutrient solution evidenced that the pH was closer to
the ideal. Although, the EC remained below the ideal values proposed
by Calori et al. (2017) and Tunio et al. (2020) for the production of
potatoes in aeroponics (Table 6). This was attributed to the fact the
developed roots did not increase in diameter or changed its color,
indicating the differentiation into storage roots. Thus, even surviving
for a longer time and with longer roots, it was not possible to achieve
storage roots with sweet potatoes, as it is consolidated in potatoes
(Buckseth et al., 2016).

CONCLUSION

It was concluded that the structure developed for the production of
sweet potatoes in aeroponics corresponds to the needs of the culture.
The complete nutrient solution of Hoagland & Arnon (1950) was
more efficient, with necessary adjustments to the local conditions and
cultivars.
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