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Abstract

Knowledge on the nufritional requirement of the crop under cultivation systems adapted to local realities,
in addition to the adequate availability of nutrients in nutrient solutfion, is of fundamental importance both
for plant growth and for the production of quality fruits. Thus, the objective of this study was to evaluate
the production performance of colored bell pepper cultivars in an open hydroponic system under different
concentrations of nutrient solution. The experiment was carried out in a greenhouse at IFAL, Piranhas Campus, in
a completely randomized experimental design with four replicates and in split plots, with plots containing three
concentrations of nutrient solution (75%, 100% and 125%) and subplots containing three bell pepper cultivars (All
Big, Sucesso and Beti-R). Concentration of nutrients at 75% of the standard nutrient solution differed from the
other concentrations for plant height, stem diameter, leaf area and fresh and dry mass of the plant. The total
number of fruits and number of marketable fruits were higher in the Befi-R and Sucesso hybrids when subjected
to concenftrations of 75% and 100%, respectively. The total yields of the Beti-R and Sucesso hybrids were higher at
the concentration of 75%, with maximum values of 24.19 t ha' and 17.11 t ha'!, respectively. The concentration

of 100% of the standard solution promoted higher results for the All Big culfivar.
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Intfroduction

Bell pepper (Capsicum annuum L.), belonging to
the Solanaceae family, is a semi-perennial species of high
commercial and nutritional value, being classified among
the ten most important vegetables in the Brazilian market
(Furtado et al., 2017). In the Northeast, bell pepper has
a strong presence in cooking, besides being one of the
main crops of family farming, contributing to the income
of small and medium producers in the region.

Colored bell pepper fruits have gained space
in the food marketing, reaching better prices due to the
new needs and changesin the eating habits of consumers
(Santos et al., 2018). Most bell pepper fruits are green, but
the color changes when they ripen, with the green and
red fruits being the most commercialized (Bernardo et al.,
2018; Thuphairo et al., 2019).

Technologies aimed at increasing yield are
applied to the cultivation of bell pepper (Sediyama et

al., 2014), with emphasis on culfivation in a protected
environment using hydroponic systems (Santos et al.,
2017). This has attracted the atftention of producers due
fo the reduction of costs and labor, since it promotes a
reduction in the incidence of pests and diseases and the
possibility of obtaining better fruit quality (Marques et al.,
2019).

According to Oliveira Filho et al. (2018), although
the commercial growth of colored bell peppersis evident,
there is little information on their nutritional requirements,
due to the number of varieties on the market, making
it difficult to select specific cultivars for the producing
regions. In this context, among the mostimportant aspects
of bell pepper production, the appropriate nutritional
management stands out, which is an important factor for
the growth and development of any crop (Raturi et al.,
2019).

Soilless cultivation requires adjustment of the
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composition of nutrients of the nutrient solution to the
crop of interest. Souza et al. (2018) highlight that, in
order to obtain high yield, nutrients must be supplied in
appropriate quantities and proportions at all stages of
the cycle. Thus, the use of a nutrient solution that meets
the nutritional requirements of the crop is the first step
towards successful production (Castoldi et al., 2014).

Bell pepper cultivation is usually difficult and
fruit production is not always satisfactory. Nifrogen and
potassium are some of the nutrients most extracted by
bell pepper plants, which contribute to plant growth and
fruit quality (Felisberto et al., 2016; Zeist et al., 2018).

In this context, this study aimed to evaluate the
performance of colored bell pepper culfivars grown
in hydroponic system with different concentrations of

[ Rainfall

nutrient solution.

Material and Methods

The experiment was conducted in a greenhouse
of the Federal Institute of Education, Science and
Technology of Alagoas (IFAL), Piranhas Campus, from
November 2019 to April 2020. The study area is located
at the coordinates 9° 37' 20.83"S and 37° 45' 83"W, at an
altitude of 181 m. According to K&ppen's classification, the
climate of the region is BSh (dry semi-arid), with average
annual temperature between 26 and 30 °C (Barros et al.,
2012). Data of rainfall, maximum air temperature, relative
humidity and global solar radiation are presented in
Figure 1, according to data from the IFAL weather station,
Piranhas Campus.
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Figure 1. Values of rainfall, maximum air temperature, relative humidity and global solar
radiation during the experiment with bell pepper (Capsicum annuum L.) from November
2019 to April 2020, in the municipality of Piranhas, Alagoas, northeastern semi-arid region of
Brazil. Data obtained from the automatic weather station of the Federal Institute of Alagoas,

Piranhas Campus (Inmet, 2021).

The experiment conducted using a
completely split  plots, with
freatments consisting of three concentrations of nutrient
solution (75%, 100% and 125%) in the plots and three
bell pepper cultivars (All Big, Sucesso and Beti-R) in the

subplofs, with four replicates, totaling 36 experimental

was
randomized design in

units. All units were considered useful for evaluation.

The cultivar All Big is characterized by its fruits
with square shape and green color, having firm and
thick pulp and sweet flavor (AraUjo et al., 2009; Santos
et al., 2017). The fruits of the hybrids Sucesso and Beti-R
are characterized by rectangular shape and thick pulp,
showing yellow and red colors, respectively (Isla, 2019;
Sakata, 2020).

The bell pepper seedlings were produced in
expanded polystyrene frays of 162 cells, containing the
commercial substrate Tropstrato®, in which three seeds
were planted percell. Subsequently, the trayswere placed
in a greenhouse, receiving manual irrigation twice a day.
Thinning was performed at 20 days after sowing (DAS),
selecting the seedling with better development. At 35
DAS, the seedlings with better leaf and root development
were transplanted.

The nutrient solution was prepared following the
proposal of Hoagland and Arnon (1950), with modification
according fo nufritional requirements of the crop, af
three concentrations of nutrients (Table 1). Micronutrients
were supplied with the commercial fertilizer ConMicros
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Standard®, whose amounts of micronutrients present in 25
g of the fertilizer were: Boron = 0.40 g; Copper = 0.40 g;
Iron = 1.81 g; Manganese = 0.40 g; Molybdenum = 0.09
g; Nickel = 0.08 g and Zinc = 0.18 g. The fertilizers were
added in three polyethylene boxes with capacity of 500
liters each and, daily, the pH and electrical conductivity
of each solution were measured using a pH meter

(Hedao, PH-009 model) and a portable conductivity
meter (Instrutherm, CD-880 model), keeping a pH of 6.0
+0.5. The recorded values of initial electrical conductivity
and used for replacement were: 1.20 mS cm’ for the
concentration of 75%, 1.61 mS cm! for the concentration
of 100% and 2.01 mS cm! for the concentration of 125%.

Table 1. Fertilizers used to prepare the nutrient solutions proportional to each concentration evaluated.

Calcium nitrate Potassium nitrate Magnesium sulfate Potassium sulfate Monopotassium phosphate ConMicros®

Concentration 9 1.000 L
75% 631.8 296.2 400.4 66.1 33.3 18.8
100% 842.4 394.9 533.9 88.2 44.5 25.0
125% 1053.0 493.6 667.4 110.2 55.6 31.3

The cultivation system adopted in the experiment
was open-loop hydroponics, set up in a greenhouse
covered with 50% shade net (Sombrite®). One plant was
placed in each 12-L plastic pot containing inert substrate
(coconut shell fiber). At the bottom of the pots, a 5-cm-
thick layer of crushed stone was placed, covered by a
polyethylene screen. Then, the volume of the pots was
completed with 2 kg of the substrate. The pots were
arranged in rows, with spacing of 0.8 m between rows
and 0.5 m between plants. Fertigation was applied using
a drip system, with one emifter of 4.0 L h' per plant.
Fertigation was performed twice a day according to the
water needs of the crop by reference evapotranspiration,
following the methodology of Trani et al. (2011). Green
peach aphid and citrus mealybug (Myzus persicae and
Planococcus citri) were mechanically controlled at 59
days after fransplantation (DAT).

At 58 and 174 DAS, plant height (PH, cm),
stem diameter (SD, mm) and leaf area (LA, cm?) were
evaluated using a ruler graduated in centimeters and a
digital caliper of the Zaas® brand. Leaf area (LA, cm?) was
estimated according to the methodology proposed by
Padron et al. (2016) for the bell pepper crop, using the
following equation: Leaf Area = 0.57 x LW, where LW is the
product of the length and width of the leaves.

Fruit diameter (FD, cm), fruit length (FL, cm) and
pulp thickness (PT, mm) were evaluated at the time of the
weekly harvests, using a ruler graduated in centimeters
and a digital caliper.

To evaluate the fresh and dry mass (g plant'), the
plants were separated into leaves, stem and roots. For
the dry mass, the vegetative parts were placed in paper
bags, dried in a forced air circulation oven at 65 °C for 72
h, and then weighed on a precision scale (0.0001 g). The
total mass of fruits (TMF, g plant’) and the fotal mass of
marketable fruits (TMMF, g plant!) were determined using
a precision digital scale (0.0001 g). The total number of

fruits (TNF) and number of marketable fruits (NMF) were
quantified by counting in each plant.

The results of the variables were subjected tfo
analysis of variance, applying the F test, and, when
significant, Tukey tests (p<0.05) were performed to
compare the means of the treatments. The application

used was SISVAR, version 5.6 (Ferreira, 2011).

Results and Discussion

For the variables SFM and RFM (Table 2), there
was a significant response to the concentration of the
nutrient solution (p < 0.05), as well as for the variables PH,
SD, LA, LFM, LDM, SDM and RDM (p < 0.01). Considering
the individual effect of cultivars, there was a significant
difference for PH and SFM (p < 0.05), FL, LFM and LDM (p
< 0.01). Significant inferactions between nutrient solutfion
concentrations and colored bell pepper cultivars were
recorded for TNF, NMF, TMF, TY and MY.

Beti-R and Sucesso did not differ from one
(Table 3).
The cultivar All Big showed lower results in all variables

another regarding the studied variables

analyzed compared to the other cultivars. A study
carried out on the performance of cultivars in the semi-
arid region of Bahia obtained similar results, in which the
cultivar All Big showed lower production performance
and commercially undesirable characteristics, reduced
fruit diameter, length and mass, compared to the other
(Siva et al., 2018).
development and postharvest characteristics of bell
pepper influenced by environmental
conditions, especially at high tfemperatures. Goldy (2020)

cultivars analyzed Phenological

cultivars are

analyzed 20 bell pepper cultivars for adaptability in hot
season, June to August in Michigan (USA), and found
that this condition caused reduction in vegetative and
productive growth in the most sensitive cultivars, leading
to production of 400 to 600 boxes below expected,
in additfion fo the lower postharvest quality, mainly in
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terms of fruit length and diameter. According to Santos
et al. (2017), fruit length and diameter are the main
characteristics in the commercialization of bell pepper,

due to the appreciation of the markets for large fruits,
including the Brazilian market.

Table 2. Mean squares of the joint analysis of variance for the variables studied in colored bell pepper cultivars subjected to

different concentrations of nutrient solution.

Mean squares

Source of variation DF P D A FL 0D PT
Concentrations (C1) 2 1,766.33** 74.03** 1,522,946.16** 7.95m 3.907 2.75"
Residual (1) 6 40.00 1.25 124,607.40 2.31 2.05 0.89
Cultivars (C2) 2 271.00* 2.75™ 359,477 .27 35.95%* 3.05" 1.79
Interaction C1xC2 4 194.83™ 2.03 2,142,895.11n 6.28™ 3.95m™ 1.49
Residual (2) 18 80.25 1.93 1,060,475,27 4.17 1.56 1.07
CV1 (%) 8.01 7.33 6.82 19.01 26.05 22.17
CV2 (%) 10.53 9.12 19.89 25.51 22.79 24.31
. Mean squares
Source of variation DF Ty SEM REM DM SDM RDM
Concentration (C1) 2 37,441.09** 37,027.71* 7.174.48* 7,897 .64** 14,835.76** 134.33**
Residual (1) 6 2,373.76 3,594.29 887.25 111.40 261.40 9.93
Cultivars (C2) 2 56,512.88** 33,867.22* 312.07m 4,256.16** 803.55™ 21.38m
Interaction C1xC2 4 5,390.90 6,396,.01m 621.82" 1,487.66™ 2,375.87 2.30m
Residual (2) 18 6,294.51 8,800.27 1,626.45 591.45 832.48 15.28
CV1 (%) 17.71 16.04 37.61 12.55 18.47 27.59
CV2 (%) 28.84 25.09 50.92 28.91 32.97 34.22
o Mean squares
Source of variation DF INF NMF IMF TMMF v MY
Concentration (C1) 2 43.86™ 26.36* 249,737 .45* 161,938.72* 156.15* 101.22*
Residual (1) 6 9.23 4.25 26,708.30 19,273.55 16.69 12.04
Cultivar (C2) 2 0.02 8.11m 82,194.56™ 167,854.64** 51,40 104.78**
Interaction C1xC2 4 28.86* 23,48** 223,422.72** 243,127 .24** 139.62%* 151.98**
Residual (2) 18 7.44 4.64 23,473.81 17,744.29 14.66 11.09
CV1 (%) 50.41 41.69 32,49 30.61 32.49 30.61
CV2 (%) 45.27 43.58 30.46 29.37 30.45 29.37

PH - plant height; SD - stem diameter; LA - leaf area; FL - fruit length; FD - fruit diameter; PT - pulp thickness; LFM - leaf fresh mass; SFM - stem fresh mass; RFM - root fresh mass; LDM - leaf dry mass; SDM - stem dry
mass; RDM - root dry mass; TNF - total number of fruits; NMF - number of marketable fruits; TMF - total mass of fruits; TMMF - total mass of marketable fruits; TY - total yield; MY - marketable yield. DF - degrees of
freedom. CV - coefficient of variation. ™, *, ** - not significant, significant at 5 and 1% probability levels, respectively.

Table 3. Mean values of plant height (PH), fruit length (FL), leaf fresh mass (LFM), leaf dry mass (LDM), stem fresh mass (SFM),
total mass of marketable fruits (TMMF) and marketable yield (MY) of colored bell pepper cultivars in hydroponic system.

Cultivars PH (cm) FL (cm) LFM (g plant™) LDM (g plant™)
All Big 74.16 b 6.01 b! 198.79 b 62.55b
Sucesso 79.16 a 9.03a 294.77 a 92.56 a
Beti-R 83.66 a 8.99 a 331.75a 97.27 a
SFM (g plant?) TMMF (g plant) MY (t ha')
All Big 336.07 b 318.24b 7.95b
Sucesso 350.91 ab 536.37 a 13.41 @
Beti-R 434.60 a 506.12 a 12.65 a

'Means followed by the same letter in the columns do not differ statistically from each other by Tukey test at 5% probability level.

For the individual effect of the nutrient solution
concenfrations, it was observed that the LA showed a
mean value of 92.66 cm at the concentration of 75%,
differing from those obtfained at the concenfrations of
100% (74.83 cm) and 125% (69.50 cm) (Table 4). Results
obtained by Oliveira et al. (2014) evaluating bell pepper
seedlings with nutrient solution showed higher plant height
at the concentrations of 60 to 85% of the nutrient solution,
corroborating the results obtained in the present study.

As observed for PH, SD at the nufrient solution
concenfration of 75% showed the highest value (18.06

mm), differing from the SD obtained at the other
concentrations (Table 4). A mean value of 14.38 mm was
recorded at the standard concentration (100%), while
the concentratfion of 125% led to a value of 13.33 mm.
It is verified that salinity in the nutrient solution is due to
high levels of ions of salts or fertilizers, and consequently
greater conductivity (Souza et al., 2018). The reduction
of diameter may be related fo the high electrical
conductivity present at the highest concentrations of
nutrient solution, influencing the vegetative growth of the
plants (Santfos et al., 2020; Miceli et al., 2020).
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Table 4. Mean values of plant height (PH), stem diameter (SD), leaf area (LA) and leaf fresh mass (LFM) under different

concentrations of nutrient solution.

Concentrations PH (cm) SD (cm) LA (cm?) LFM (g plant)
75% 92.66 a' 18.06 a 5.587.46 a 339.41 a
100% 74.83 b 14.38 b 4.977.30 b 247.22 b
125% 69.50 b 13.33b 4.963.76 b 238.67 b

'Means followed by the same letter in the columns do not differ statistically from each other by Tukey test at 5% probability level.

LA showed a similar behavior to that observed for
the other variables. The standard concentration (100%),
4,977.30 cm?, and the concentration of 125%, (4,963.76
cm?), had lower means of LA, differing from the resulfs
obtained at the concentration of 75% (5.587.46 cm?)
(Table 4). With the increase in the electrical conductivity
from 1.44dSm™ (75% solution) t02.36 dSm' (125% solution),
there was a decrease in the variables evaluated. In a
study with the tomato crop, cultivars Cereja Pendente
Yubi, Santa Amélia and Santa Adélia, Santos et al. (2016)
concluded that plant development is affected by the
toxicity resulting from the accumulation of soluble salts,

which is observed in the results obtained in the present
study, given the higher electrical conductivities at the
highest concentrations of solutions, 1.84 and 2.35 dS m-',
respectively. For LFM, the concentration of 75% differed
from the others with the highest accumulation of leaf fresh
mass (339.41 g plant), while the lowest accumulation was
obtained at the concentration of 125% (238.67 g plant)
(Table 4). For LDM, the values ranged from 67.11 to 113.64
g plant?, with the lowest result for the concentration of
125% and the highest result for 75% of the nutrient solution
(Table 5).

Table 5. Mean values of leaf dry mass (LDM), stem fresh mass (SFM), stem dry mass (SDM), root fresh mass (RFM), leaf dry mass
(LDM) and root dry mass (RDM) under different concentrations of nutrient solution.

. LDM SFM SDM RFM RDM
Concentrations
g plant”!
75% 113.64 a' 428.77 a 127.36 a 105.48 a 14.80 a
100% 71.64b 375.12 ab 7434 b 75.00 ab 11.36 ab
125% 67.11 b 317.70b 60.84 b 57.12b 8.10b

'Means followed by the same letter in the columns do not differ statistically from each other by Tukey test at 5% probability level.

In general, the effect of electrical conductivity
due fo the salts causes several physiological changes
in the plants. In bell pepper, several symptoms have
already been observed, including: reduction in stomatal
conductance, photosynthesis, chlorophyll deficiency
and consequently reduction of dry mass (Ziaf et al,
2009; Sa et al., 2016). It is verified that the reductions in
the development and production in bell pepper cultivars
with moderate sensitivity are attributed to the deleterious
effects resulting from the ions present at the highest
concenfrations of nutrient solution, leading fo reduction
of fresh and dry mass in bell pepper. In this context, Nunes
et al. (2013) and S& et al. (2016) observed that there is loss
of biomass due to the reduction of gas exchange and
efficiency of photosystem Il in fomato and bell pepper
crops, resulting from the accumulation of salts in the
apoplast of leaf cells.

With  the

nutrients, there was a decrease in SFM, with a variation

increase in the concentration of
between 317.70 and 428.77 g plant! and highest mass
obtained at the concentrations of 75% and 100%, whose
mass accumulation did not differ (Table 5). In SDM, there
was also a reduction according to the increase in nutrient
concenfrations. The standard concentration (100%) led
to a value of 74.34 g plant!, but the highest mass was

promoted by the concentration of 75% (127.36 g) (Table
5). According fo Sharma et al. (2018), the accumulation
of mass in the bell pepper crop grown in hydroponic
systems is correlated with the ideal pH of the solution
from 5.5 o 6.0 and EC from 0.8 fo 1.8 dS m™'. For example,
tomato crop in hydroponic system reduces growth and
yield when the nutrient solution EC is above 2.5-4.0 dS m™!
(Zhang et al., 2016).

The RFM obtained the highest result at the
concentration of 75% of the nutrient solution (105.48 g
plant’), followed by the standard concentration (100%),
with 75 g plant’. The increasing concentrafion on
colored bell pepper plants also caused reduction in RDM
for the crop. The highest mean value was obtained at
the concentration of 75% of the nutrient solution (14.80
g plant'), with the lowest result at the concenfration
of 125% (8.10 g plant!). The high use of fertilizers can
lead to soil and/or substrate salinity (Nunes Junior et al.,
2017), causing reductions in the production and root
development of bell pepper plants. This has also been
observed by other authors in hydroponic cultivation
(Cosme etal., 2011; Gomes et al., 2011) with tomato crop.

In relafion to TNF, the hybrid Befi-R showed
higher production at the concentration of 75% of the
nutrient solution, with 10.50 fruits per plant, while at the
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concentration of 100% the cultivars All Big (9.25) and
Sucesso (7.0) obtained higher TNF, differing from the

cultivar Beti-R. It is observed that the higher the nutrient
concentration, the lower the TNF (Table 6).

Table 6. Total number of fruits (TNF) of colored bell pepper cultivars under nutrient solution concentrations.

Cultivars Concentrations
75% 100% 125%
Total number of fruits
All Big 4.75 ABb' 9.25 Aa 4.00 Ba
Sucesso 6.75 Aab 7.00 Aa 4.25 Aa
Beti-R 10.50 Aa 4.50 Ba 3.25 Ba

'"Means followed by the same letter, uppercase in the row and lowercase in the column, do not differ statistically from each other by Tukey test at 5% probability level.

These results corroborate those obtained by
Nunes et al. (2013), who found that the nutrient solution
EC above 1.2 dS m™ resulted in lower production of fruits
of bell pepper grown on coconut fiber substrates. Despite
the reduction of TNF at the highest concentration, there
was no nutritional disorder in bell pepper fruits. However,
the reduction in the number of fruits at the highest
concentrations is possibly due to the migration of Na*
and CI to the photoassimilates, leaves and later to the

fruits. Similar results have been obtained by Unlukara et
al. (2015), Oliveira et al. (2018) and Santos et al. (2019),
who found reduction in TNF with bell pepper cultivated in
hydroponic system.

Similar results were obtained for NMF. The cultivar
Beti-R reached 9.25 marketable fruits per plant at the
concentration of 75% of the nutrient solution (Table 7),
while the cultivar All Big, as well as the hybrid Sucesso,
were inferior and did not differ from each other.

Table 7. Number of marketable fruits (NMF) of colored bell pepper cultivars under concentrations of nutrient solution.

Cultivars Concentrations
75% 100% 125%
Number of marketable fruits
All Big 2.50 Bb! 6.50 Aa 3.00 ABa
Sucesso 6.25 Aab 6.25 Aa 4.00 Aa
Beti-R 9.25 Aa 4.00 Ba 2.75Ba

"Means followed by the same letter, uppercase in the row and lowercase in the column, do not differ statistically from each other by Tukey test at 5% probability level.

For TMF at the concenfration of 75% of the
nutrient solution, the cultivar Beti-R reached 967 g plant”,
differing from the other cultivars (Table 8). However,
in the nutrient solufion of 100% the cultivars All Big and
Sucesso recorded higher production (585.80 and 535.61
g plant?, respectively), not differing statistically from each
other. For all cultivars, a decrease was observed with the

increase in nutrient concentrations.

According to Lins et al. (2016), the reduction in
TMF indicates that plants, despite being cultivated with
higher nutritional supply, do not have the capacity to
raise photosynthesis to supply a large number of fruits,
without affecting the mass of fruits, thus showing a low
source:sink ratio.

Table 8. Total mass of fruits (TMF) of colored bell pepper cultivars under nutrient solution concentrations.

Cultivars Concentrations
75% 100% 125%
Total mass of fruits (g plant™)
All Big 305.79 Bc! 585.80 Aa 332.78 ABa
Sucesso 684.37 Ab 535.61 Aa 460.48 Aa
Beti-R 967.60 Aa 354.00 Ba 300.90 Ba

'"Means followed by the same letter, uppercase in the row and lowercase in the column, do not differ statistically from each other by Tukey test at 5% probability level.

Similar results were obtained for TMMF, and
the cultivar Befi-R stood out for having a higher TMMF
compared to the others (906.42 g plant') at the nutrient
solution concentration of 75%. At this same concentration,
the cultivar Sucesso recorded 659.74 g plant!, while the
cultivar All Big, 159.57 g plant! (Figure 9). At the standard
concentration (100%), the cultivars showed 500.39 g
plant!, 323.88 g plant' and 500.71 g plant?, for All Big,
Beti-R and Sucesso, respectively. As observed for TMF, the

TMMF recorded a reduction in fruit mass as a function of
the increase of nutrients in the nutrient solution

Sharma et al. (2018) point out that, since bell
pepper is moderately sensifive to a limit value of electrical
conductivity of the solution, maximum of 1.8 dS m7,
higher values of EC cause reduction of yield. Kurunc et
al. (2011) and Unlukara et al. (2015) observed that, as the
salt concentration increased, the plants corresponded
with a reduction in yield, reaching the order of 14%.
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Table 9. Total mass of marketable fruits (TMMF) of colored bell pepper cultivars under nutrient solufion concenfrations.

Cultivars Concentrations
75% 100% 125%
Total mass of marketable fruits (g plant)
All Big 159.57 Bc'! 500.39 Aa 294.77 ABa
Sucesso 659.74 Ab 500.71 Aa 448.65 Aa
Beti-R 906.42 Aa 323.88 Ba 288.05 Ba

'Means followed by the same letter, uppercase in the row and lowercase in the column, do not differ statfistically from each other by Tukey test at 5% probability level.

Regarding TY, considering all the harvests
performed, it was found that af the concentration of 75%
of the nutrient solution, the cultivar Beti-R had higher yield
(24.19 t ha'), differing from All Big and Sucesso; when
Befi-R was cultivated at the other concentrations, there
was a reduction in yield (Table10). This behavior was not
observed in the cultivar All Big, which showed the highest
result at the concentration of 100% of the nutrient solution

(14.64 tha').

It was observed that the increase in nutrient
pepper
cultivars, and this reduction is due to morphological and
physiological damage, caused by the reduction in the
osmotic potential of the nutrient solution fo the production
components in less tolerant cultivars (Azarmi et al., 2010;
Bustomi et al., 2014; Shimul et al., 2014; Liu et al., 2014), as
the reductions in root development, leaf development,
chlorophyll content and consequently yield.

concentration resulted in lower TY of bell

Table 10. Total yield (TY) of colored bell pepper cultivars under nutrient solution concentrations.

Concentrations
Cultivars
75% 100% 125%
Total yield (t ha'!)
All Big 7.64 BC! 14.64 Aa 8.31 ABa
Sucesso 17.11 Ab 13.39 Aa 11.51 Aa
Befi-R 24.19 Aa 8.85 Ba 7.52 Ba

'Means followed by the same letter, uppercase in the row and lowercase in the column, do not differ statistically from each other by Tukey test at 5% probability level.

For MY, the nutrient solution concentration of 75%,
when analyzed among cultivars, led to higher yields for
Beti-R (22.66 t ha') and Sucesso (16.49 t ha') (Table 11).
For the culfivar All Big, it was observed higher marketable

yield at the concentration of 100% (12.51 t ha'). Similar
results have been obtained by Nunes et al. (2013) and
Santfos et al. (2019) in the production of bell peppers using
nutrient solutions.

Table 11. Marketable yield (MY) of colored bell pepper cultivars under nutrient solution concentrations.

Cultivars Concentrations
75% 100% 125%
Marketable yield (t ha™)
All Big 3.98 B! 12.51 Aa 7.37 ABa
Sucesso 16.49 Ab 12.51 Aa 11.21 Aa
Beti-R 22.66 Aa 8.09 Ba 7.20 Ba

'"Means followed by the same letter, uppercase in the row and lowercase in the column, do not differ statistically from each other by Tukey test at 5% probability level.

Conclusions

Plants with higher growth and fruit yield are
obtained at the concentration of 75% of the nufrient
solution for the hybrids Beti-R and Sucesso. The standard
concenftration (100% of the nutrient solution) favored the
cultivar All big in obtaining higher results.
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