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QUALITY OF PLATANES GROWN IN
CONSORTIUM WITH TREE SPECIES

ABSTRACT: The objective of this work was to evaluate the
quality of plantain fruits, D'Angola, produced in
consortium with tree species and in different planting
densities. For this, the experiment was designed in strips
with four silvibane arrangements, namely: plane tree
(Musa spp. L.) with eucalyptus Urocam VMO1 (Eucalyptus
urophyla S.T. Blake x E. camaldulensis Dehnh.); plantain
with casuarina (Casuarina equisetifolia L.); sycamore with
white taxi (Tachigali vulgaris L.F. Gomes da Silva & H.C.
Lima) and sycamore with acacia (Acacia mangium Willd.).
In each strip, three plane tree planting densities were
randomly distributed, being: 1,250, 833 and 625 plants
hectare, constituting the secondary treatment. The single
planting (monoculture) of sycamore cv. D'Angola, was
used as a control at a spacing of 45 m x 2.0 m x 1.6 m
(1,923 plants/hectare). The following physical and
physicochemical aspects of the fruits were evaluated:
bouquet mass, fruit mass, pulp mass, fruit length, fruit
diameter, pulp diameter, pulp/peel ratio, pulp yield, pulp
firmness, shell thickness, total soluble solids, total
titratable acidity and TSS/TTA (ratio). It was concluded
that the plantain produced in the silvibananeiro system
has lower fruit mass and length when compared to the
single crop. On the other hand, the fruits met the quality
standard for commercialization, regardless of the tree
species used in the system. The planting density had no
effect on the quality of banana cv. D'Angola.

KEYWORDS: Fruit quality, Musa sp., Plantain.

QUALIDADE DE PLATANOS CULTIVADOS EM
CONSORCIO COM ESPECIES ARBOREAS

RESUMO: O objetivo desse trabalho foi avaliar a
qualidade dos frutos de platano, cultivar D’Angola,
produzidos em consorcio com espécies arboreas e em
diferentes densidades de plantio. Para isso, o
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experimento foi delineado em faixas com quatro arranjos silvibananeiros, sendo:
platano (Musa spp.L.) com eucalipto Urocam VMOT1 (Eucalyptus urophyla S.T. Blake
x E. camaldulensis Dehnh.); platano com casuarina (Casuarina equisetifolia L.); platano
com taxi-branco (Tachigali vulgaris L.F. Gomes da Silva & H.C. Lima) e platano com
acacia (Acacia mangium Willd.). Em cada faixa foram distribuidas ao acaso trés
densidades de plantio de platano, sendo: 1.250, 833 e 650 plantas/ha, constituido o
tratamento secundario. O plantio solteiro (monocultura) de platano cv. D’Angola, foi
utilizado como testemunha no espacamento 4,5 m x 2,0 m x 1,6 m (1.923 plantas/ha).
Avaliaram-se os seguintes aspectos fisicos e fisico-quimicos dos frutos: massa do
buqué, massa do fruto, massa da polpa, comprimento do fruto, diametro do fruto,
diametro da polpa, relacédo polpa/casca, rendimento da polpa, firmeza da polpa,
espessura da casca, solidos sollveis totais (SST), acidez total titulavel (ATT) e relacao
SST/ATT (ratio). Concluiu-se que o platano produzido no sistema silvibananeiro
apresenta menor massa e comprimento do fruto, quando comparado com o cultivo
solteiro. Por outro lado, os frutos atenderam o padrédo de qualidade para
comercializagdo, independente da espeécie arbodrea utilizada no sistema. A densidade
de plantio nao surtiu efeito na qualidade dos frutos de platano cv. D’Angola.

PALAVRAS-CHAVE: Banana-da-terra, Musa sp., Qualidade de frutos.

CALIDAD DE PLATANOS CULTIVADOS EN CONSORCIO CON ESPECIES
DE ARBOLES

RESUMEN: El objetivo de este trabajo fue evaluar la calidad de frutos de platano,
cultivar D'Angola, producidos en consorcio con especies arboreas. Para ello, se disefid
el experimento en fajas con cuatro arreglos de silvibane, a saber: platano (Musa spp.
L.) con eucalipto Urocam VMO1 (Eucalyptus urophyla S.T. Blake x E. camaldulensis
Dehnh.); platano con casuarina (Casuarina equisetifolia L.); sicomoro con taxi blanco
(Tachigali vulgaris LF. Gomes da Silva & H.C. Lima) y sicbmoro con acacia (Acacia
mangium Willd.). En cada franja se distribuyeron aleatoriamente tres densidades de
plantacion de platanos, siendo: 1.250, 833 y 620 plantas hectarea, constituyendo el
tratamiento secundario. La plantacion Unica (monocultivo) de sicomoro cv. D'Angola,
se utilizd como testigo a un espaciamiento de 4, m x 2,0 m x 1,6 m (1.923 plantas/
hectarea). Se evaluaron los siguientes aspectos fisicos y fisicoquimicos de los frutos:
masa de bouquet, masa de fruto, masa de pulpa, longitud de fruto, didmetro de fruto,
didmetro de pulpa, relacion pulpa/cascara, rendimiento de pulpa, firmeza de pulpa,
espesor de la cascara, solidos solubles totales, acidez titulable total y SST/ATT (ratio).
Se concluyd que el platano producido en el sistema silvibaneiro tiene menor masa y
longitud de frutos en comparacion con el monocultivo. Por otro lado, los frutos
cumplieron con el estandar de calidad para su comercializacion, independientemente
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de la especie arborea utilizada en el sistema. La densidad de siembra no tuvo efecto

sobre la calidad del banano cv. D’Angola.

PALABRAS CLAVES: Calidad del fruto, Musa sp., Platano.

INTRODUCTION

The consortium-based cultivation of
fruit trees with other crops is a good
alternative as a production system for
rural properties and family farming
(ANDRADE NETO et al,, 2015). When well
planned, consortia allow numerous
advantages compared to monoculture,
such as: improvement in the physical,
chemical and biological attributes of the
soil; increase in the cycling and efficiency
in the use of nutrients; assistance in the
recovery of degraded areas, in addition
to reduction of production cost,
diversification and stabilization of income
in rural property (ALVARENGA et al,
2010).

Banana (Musa sp.) has excellent
acceptance in the market because
it isa highly nutritious food (STAVER
et al, 2013) and for the large
amount of starch, which makes it a
staple food for thousands of people

(ALMEIDA et al,, 2019a). It is widely used

in consortia because it provides rapid
shade, provides a large amount of
organic material in the system and is easy
to manage (ANDRADE NETO et al,
2015).

In Brazil, bananas are the second
most important fruit in terms of planted
area and production. According to IBGE
(2021), in 2021 the national production of
this fruit was approximately 7 million
tons, an increase of 4.5% compared to
the previous harvest, in a planted area of
465,200 hectares.

The state of Mato Grosso s
geographically divided into seven
macro-regions (IMEA, 2017). The South-
Central region is formed by the Baixada
Cuiabana, Pantanal and the beginning of
the Parecis Plateau, where the
consumption of bananas in cooking is
very strong and cultural. Thus, in 1997,
due to the influence of this region, the
state reached the period of greatest

production,  reaching a  banana
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cultivation area of 60,000 ha, being the
5" national  producer. With the
modification of the state's agricultural
scenario,  however, the  banana
cultivation area was reduced to 10% of
this total (IBGE, 2021) and, in 2027, it was
of 6,762 ha, and production became
practically a family farm activity, in small
properties. The municipality of Sinop is
one of the centers of the Central-North
macro-region of the state (IMEA, 2017)
and, like the entire state, depends on the
import of fruits, including plantains.
However, the demand of the Central-
North region is due to the strong
migratory and cultural influence from
Southern Para (ROMANO et al., 2019).

Terra-type bananas are known
internationally as plantains and differ
from common bananas by fruit size,
orange pulp and high starch content,
even when ripe. Their consumption is
preferably in cooked or fried form
(EMBRAPA, 2016).

The demand for the fruit, added to
the practice of consortium-based
cultivation, calls for necessary studies that

characterize the quality of consortium-
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based  bananas.  Moreover, the
understanding of the particularities of the
banana silviculture system, such as the
influence of tree species, is extremely
important as a subsidy to fruit producers
and in the productive viability of the
system.

In this scenario, the objective was to
analyze the quality of plantain cv

D'Angola fruits, produced in consortium

with tree species.

MATERIAL AND METHODS

The experiment was conducted
between December 2014 and July 2016, on
the agricultural property of the family
company Bianchi Alimentos, located in the
municipality of Sinop - MT, Brazil, which is
a reference in banana production
throughout the state of Mato Grosso.

The soil of the experiment area is
clayey Dystrophic Red-Yellow Latosol.
The granulometric and chemical analysis
(0-20 cm) showed sand content of 550 g
kg™, 91g kg™ of silt and 359 g kg™ of clay;
pH (CaCl2) of 4.9; P (Mehlich™ of 74 mg
dm=; Ca, Mg, K, A3+, H+Al, cmolc dm’
5, 301 077, 005 0, and 466,

Agroecossistemas, v. 14, n. 1, p. 137 = 151, 2022, ISSN online 2318-0188

http://dx.doi.org/10.18542/ragros.v14i1.12181



respectively; organic matter of 29.63 g
dm3: base saturation (V) of 45%; and
micronutrients, B, Cu, Fe, Mn and Zn, of
0.93; 3.40; 71.00; 18.97; and 39.98 mg
dm>, respectively. The experimental
design was in completely randomized
blocks, distributed in - ranges with five
main treatments and three secondary
treatments, in three replications.

The main treatments were constituted
in an alley cropping agroforestry system
with  plantains  (plantain  plant in a
consortium with tree species) with four
arrangements, being: 1 — Plantain (Musa
spp. L) cv. D'Angola with eucalyptus
Urocam VMO (eucalyptus urophyla hybrid
S.T. Blake x E. camaldulensis Dehnh); 2-
Plantain cv. D'Angola with casuarina
(Casuarina equisetifolia L.); 3- Plantain cv.
D'Angola  with  tachi-branco  (Tachigali
vulgaris LF. Gomes da Silva & H.C. Lima)
and 4- Plantain cv. D'Angola with acacia
(Acacia mangium Willd.). Monoculture of
plantain cv. D'Angola was done, as control.

The definition of the tree species
components of the systems was based
on the requirements of rapid growth, the

edaphoclimatic conditions of the region;
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high calorific value of the wood, aiming
at the firewood market; ability association
with nitrogen-fixing bacteria and the
canopy structure that favored light
penetration, in addition to the
agreement of the producer.

The planting of seedlings of the tree
species occurred on 12/15/2014 and the
planting of the plantain on 01/15/2015. The
agroforestry arrangement adopted was
that of culture in alley crops with two rows
of trees (A) and a row of plantain (B)
alternately AABAABAABAA). The
planting spacing of the tree species was 4.0
mx 2.0 m (1,250 pl ha™), while we opted to
test three spacings for the plantains, being:
80mx10m (1200 plha™, 80 mx15m
(900 plha™, 8.0 mx 2.0 m (600 plha™). The
control, plantain in monoculture, was
conducted with spacing of 4.5 m x 2.0 m x
1.6 m (1,923 pl ha™). The experimental plot
occupied an area of 864 m? (36 m x 24 m).
Each plot was formed by six rows of tree
species and three rows of plantain, located
in the center of the alternating rows of the
tree species.

For the physical and physicochemical

analyses, the fruits of the first cycle,

Agroecossistemas, v. 14, n. 1, p. 137 = 151, 2022, ISSN online 2318-0188

http://dx.doi.org/10.18542/ragros.v14i1.12181



harvested in  February 2016, were
analyzed. After harvest, the second
hands of each bunch, in stage 1
maturation, of three plants of each plot
were sent to Embrapa Agrossilvipastoril's
postharvest laboratory. The hands were
arranged in trays and stored in a
chamber with controlled temperature
(25+1°C) for ripening.

When most of the fruits of the hands
reached stage 7 of maturation
(completely yellow peel), three fruits
were individualized and evaluated for:
mass of the bouquet, fruit and pulp,
using precision scale; fruit length,
diameter of the fruit and pulp and
thickness of the peel, utilizing digital
caliper; and, pulp yield, calculated by the
pulp ratio by the total fruit mass.

Pulp firmness was measured in the
fruits  using a  TATX2i  model
texturometer, equipped with a 6 mm
diameter stainless steel probe (P/6N),
which measured the penetration force
with a descent speed of 2 mm s and
with a maximum input distance of 3 mm.

The fruit pulp of each bouquet was

homogenized in a beaker for the analysis
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of total soluble solids (TSS), through
direct reading in a portable digital
refractometer and titratable total acidity
(TTA), by titration with NaOH 0.1 mol L™.
The TSS/TTA ratio was obtained by the
quotient between these two parameters.

Data on the physical and physical-
chemical quality of plantain fruits were
submitted to variance analysis by the F test
(5%) and the means grouped by the Scott-
Knott test at 5% probability, with the aid of
the Genes software, adopting the random

block model with additional controls.

RESULTS AND DISCUSSION

The results of the analysis to
determine the physical characteristics of
the fruits of plantain cv. D'Angola
produced in consortium with tree species
are shown in Table 1. It was noticed that
there was a statistical difference between
monoculture  and  alley  cropping
agroforestry system with plantain for
bouquet mass, fruit mass, pulp mass and
fruit length. However, no statistical
difference was observed for fruit and

pulp diameter.
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Table 1. Average mass of the bouquet (MB), fruit mass (FM), pulp mass (PM), fruit
length (FL), fruit diameter (FD) and pulp diameter (PD) of the fruits plantain cv.
D'Angola cultivated in monoculture and alley cropping agroforestry system with

plantains, and among the component tree species. Sinop-MT, 2016.

Prg;;g:'non MB(G  FM(@  PM(g  FL(cm) FD (mm) (rz[;)
Monoculture 90444 a" 30145a" 227473  2969a 4295™  3795"
Alley cropping 50987 b 22277b 16845b  2421b 4093 3597
agroforestry

Tachi-branco 660.25™  237.14"™  184.00™  23.90" 4255a" 37794
Acacia 637,72 23295 17541 2543  4039b  3559b
Casuarina 580,49 20418 152,75 2346  4066b  3553b
Eucalyptus 521,01 216,81 161,61 2405  4012b  3496b
CV (%) 18,32 13,43 14,98 6,77 4,78 4,90

" non-significant by the Scott-Knott test (p>0.05). “Averages followed by equal letters in the column

do not differ from each other by the Scott-Knott test (p>0.05). CV=Coefficient of Variation.

Source: prepared by the authors.

The average s of the mass of the
bouquet, fruit and pulp of the fruits
produced in monoculture cultivation
were higher than the averages of the
alley cropping agroforestry — with
plantain, with higher difference for the
mass of the bouquet. The fruit mass
was lower than the ones obtained by
Prata et al. (2018), cv. D'Angola in
monoculture cultivation, who found an
average of 414 g. On the other hand,
Nomura et al. (2021), when evaluating
the productive performance  of
different banana genotypes of the

Terra subgroup, they found the mass of

the cv. D'Angola fruit of 333 g and 227

g for the first and second planting
cycles, respectively, similar to the
average of this study.

When analyzing the tree species
used in the alley cropping agroforestry
with plantain, it was observed that there
was no difference in the mass of the
bouquet, fruit and pulp, indicating that
the type of tree species used in the
system did not influence the mass
parameter of the plantain fruits. Mass
parameters, such as mass of the fruit, of
the bunch and of the hand, are
important for the commercialization of
bananas, as they directly interfere in the

productivity (PRATA et al., 2018).
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Regarding length, the fruits grown in
the single cultivation had higher average
(29.69 cm) compared to those produced
in the banana silviculture system (24.21
cm). Andrade Neto et al. (2015), when
evaluating the agronomic performance of
the consortium between cv. D'Angola and
acai trees (Euterpe precatoria Mart.), found
banana fruits with an average length of
2742 cm. However, the authors did not
observe a difference in cv. D'Angola length
among the banana silviculture and single
cultivation systems, as seen in this study.
The average length of the fruits was similar
to those obtained by Dantas (2010), Faria
et al. (2010), Almeida et al. (2019a) and
Nomura et al. (2021) with values of 29.3,
26.1, 2735 295 cm, respectively, in
monoculture of plantain.

Same as for the mass parameter, the
type of tree species used in the system
did not influence the length of the
plantains cv. D'Angola.

Despite the fact that there was no
difference  between monoculture and
banana silviculture systems for fruit and
pulp diameter, there was a difference

when observing the averages of these
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physical characteristics within the banana
siviculture  system.  Amongst  the
component species, plantain associated
with tachi-branco produced fruits with
greater diameter of fruit and pulp, differing
statistically from the other species.

The diameter of the fruit was lower
than that obtained by Andrade Neto et
al. (2015), in a consortium of cv.
D'Angola with acai tree, harvesting
fruits with an average of 50.55 mm in
diameter. However, the authors also
did not observe statistical difference
when comparing the agroforestry with
the monoculture cultivation system,
same as verified in this study.

In other studies, in monoculture, the
average diameter of the cv. D'Angola
fruit was 40.6; 50.63 and 45 mm for
Faria et al. (2010), Almeida et al. (2019
a) and Nomura et al. (2021),
respectively. This variation in fruit
diameter found in the literature can be
attributed to agronomic practices and
local edaphoclimatic ~ conditions
(CHITARRA; CHITARRA, 2005;

CASTRICINI et al., 2016).
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The length and diameter of the fruit
are one of the main physical
characteristics used in the classification,
quality and commercialization  of
bananas, and consequently in the
remuneration of fruit producers
(AZEVEDO et al., 2010). According to
the classification standards suggested
by PBMH e PIF (2006), the length
guarantees the homogeneity of the
fruits of the same batch, determining
their classes. While the diameter is used
to determine in which category each
group of bananas belongs.

The fruits of plantain cv. D'Angola
produced in consortium with tree
species, were classified as Class 22
(length between 22 and 26 cm) and in
the extra category (minimum diameter
of 34 mm). Thus, the fruits of plantain
produced in the banana silviculture
system met the standard for
commercialization, regardless of the
tree species used in the system.

It was observed that there was no
between

statistical difference

monoculture  and  the banana

silviculture systems for pulp/peel ratio,
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pulp yield, pulp firmness and peel
thickness, with a general average of
3.21, 75.37%, 434N and 249 mm,
respectively (Table 2).

In relation to the species used in the
alley  cropping agroforestry — with
plantain, it was found that there was a
difference in the averages for the
pulp/peel ratio. Plantain in consortium
with tachi-branco produced banana
fruits with higher pulp/peel ratio,
differing statistically from the other tree
species. However, this particularity was
not observed for the other physical
characteristics, i.e., the type of tree
species used in the system did not
influence the yield and firmness of the
pulp and the thickness of the peel.

The fact that there was no difference
in the pulp/peel relationship between
the monoculture and banana silviculture
systems indicated that the presence of
tree species did not interfere in the
ripening of the plantain fruits. Since
during ripening, the peel loses part of its
water to the fruit pulp and, by

transpiration, to the environment, it
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results in an increase in the pulp/peel
ratio (SILVA et al., 2016).

Studies with other banana cultivars
showed different values for this physical
relationship, and this difference is
probably related to the genetic material

of each variety. In single cultivation of
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bananas, Silva et al. (2013), with the
cultivar Thap Maeo, and Silva et al.
(2016), with the cultivars Maravilha and
Preciosa, obtained an average pulp/peel

ratio of 4.13; 1.94 and 1.81, respectively.

Table 2. Average pulp/peel ratio (PPR), pulp yield (PY), pulp firmness (PF), peel

thickness (PT), total soluble solids (TSS), total titratable acidity (TTA) and ratio of

plantain cv. D'Angola cultivated in monoculture and alley cropping agroforestry

system with plantains, and among the component tree species. Sinop-MT, 2016.

Production System PPR PY (%)

PF(N) PT(mm) TSS (®Brix) TTA Ratio

Monoculture 313m 75140

Alley cropping agroforestry 3,30 75,60

460™  250™ 3360a" 106" 3256M™

2,48 2817 B 077 43,20

Tachi-branco 379a" 7761™ 386M™ 235 2873  0.70™ 4870"™
Acacia 328B 7571 2,40 27,36 0,77 41,47
Casuarina 310B 74,37 2,56 29,29 0,81 42,45
Eucalyptus 305b 74,70 2,58 27,33 0,79 40,21
CV (%) 16,21 4,70 17,82 17,65 7,30 270 25,40

"™ not significant by the Scott-Knott test (p>0.05). “Averages followed by equal letters in the column
do not differ from each other by the Scott-Knott test (p>0.05). CV=Coefficient of Variation.

Source: prepared by the authors.

Table 2 also describes the data
obtained regarding the chemical
attributes analyzed of the fruits of
plantain cv. D'Angola produced in
consortium with tree species. There was
a significant difference between the
production systems for total soluble

solids, however, the same did not

happen for the total titratable acidity
and ratio. When analyzed within the
system, no difference was observed for
these variables regarding the type of
tree species consorted with plantain.
The fruits produced in the

monoculture presented higher average

for total soluble solids, while the general
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average for total titratable acidity and
ratio were 0.91 and 37.88, respectively.
According to Chitarra e Chitarra (2005),
the contents of total soluble solids,
titratable acidity and ratio are the
attributes that best define the quality of
bananas, however few data are found in
the literature for plantain cv. D'Angola.
In a consortium of plantain with acai
tree, Almeida et al. (2019b) showed no
between

statistical difference

monoculture  and  in consortium
cultivation for contents of total soluble
solids, titratable acidity and ratio with
average values of 17.23 °Brix, 0.53 and
33.18, respectively. In monoculture of
plantain cv. D'Angola, Aimeida et al. (2019
a) found average total soluble solids, total
titratable acidity and ratio of 17.48 °Brix,
0.54 and 34.22, respectively. Hansen et al.
(2012) harvested the fruits of bananas
type Terra (Maranhao variety) with values
of total soluble solids of total titratable
acidity values ranging from 17 to 28.7 °Brix,
and 0.45 to 0.60, respectively.

The total soluble solids content

indicates the amount of sugars present in

the fruit, as well as acids, vitamins, amino
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acids and some pectins (KLUGE et al,
2002) and, associated with total titratable
acidity, also serves as a flavor attribute.
Thus, fruits with higher levels of soluble
solids are more desirable, because they
promote better flavor for consumption,
whether in natura, fried, cooked or
industrialized (HANSON et al., 2012).

Tables 3 and 4 present the averages
of the physical-chemical characteristics
of the plantain cv. D'Angola fruits as a
function of planting density of 1,250;
833 and 625 plants ha™.

It was verified that there was
no difference for any physical-
chemical variable, so the distance
between the banana trees in the
planting line (1.0,15and2.0m) did
not influence the quality of the
plantain cv. D'Angola  fruits produced
in the banana silviculture system.
However, although not significant, the
spacings in the banana trees planting
line of 1.0 and 1.5 m, for the densities of
1,250 and 833 plants ha™, respectively,
were the ones that presented the best
results for most of the physical-chemical

aspects of the fruit.
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Table 3. Averages of bouquet mass (BM), fruit mass (FM), pulp mass (PM), fruit length

(FL), fruit diameter (DF) and pulp diameter (PD) of plantain cv. D'Angola fruits

cultivated in the alley cropping agroforestry system as a function of planting density

(plants ha™). Sinop-MT, 2016.

E'ZTS'ES BM (g) FM (g) PM(g)  FL(cm) FD (mm)  PD (mm)
1250 585157 22731™  169.88™  242.86"™ 41.06" 3622
833 620,33 22385 169,86 240,22 41,11 35,85
650 594,11 217,16 16559 24324 40,63 35,84

Average 599,87 22277 168,45 242,12 40,93 35,97

CV (%) 18,32 13,43 14,98 6,77 4,78 4,90

" not significant by the Scott-Knott test (p>0.05). CV=Coefficient of Variation.
Source: prepared by the authors.

Table 4. Pulp/peel ratio (PPR), pulp yield (PY), pulp firmness (PF), peel thickness (PT),

total soluble solids (TSS), total titratable acidity (TTA) and ratio of plantain cv. D'Angola

fruits cultivated in alley cropping agroforestry system as a function of planting density

(plants ha™). Sinop-MT, 2016.

Ezr:s'lrgyg PPR  PY (%) PF(N) PT(mm)  TSS(Bri) TTA (%)  Ratio
1250 341™ 7577 2420 3921 2835 081™ 44297
833 310 7460 2,64 431 28,63 0,82 41,31
650 340 7643 237 4,01 27,55 0,67 44,10

Average 3,30 756 2,48 4,08 28,18 0,77 43,23

CV (%) 16,21 470 17.82 17,65 7,30 2710 25,40

"> not significant by the Scott-Knott test (p>0.05). CV=Coefficient of Variation.
Source: prepared by the authors

Lima (2015), evaluating plantain cv.
D'Angola fruits in the densities of 1,600
and 3,200 plants ha-
difference in fruit diameter averages,
peel thickness, diameter and pulp yield,

and total soluble solids with values of

1, found no

40.03 mm; 4.44 mm; 33.88 mm, 65.13%

and 11.07 © Brix, respectively.

Prata et al. (2018), analyzing different

planting density (4,166, 3,125, 2,777 and

2,500 plants ha-1) in the growth and

production of plantain cv. D'Angola,

found no statistical difference for the
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fresh fruit mass and fruit length. Andrade
Neto et al. (2015), when analyzing the
agronomic characteristics of the plantain
cv. D'Angola in consortium with acai tree
(Euterpe precatoria Mart.), state that
different spacings in the banana
plantation line did not influence the
qualities of the fruits, such as the

diameter and length of the fruit.

CONCLUSIONS

The results regarding the physical-
chemical quality indicate that the
banana silviculture  system, when
compared with monoculture, produces
plantain cv. D'Angola fruits with less
mass, length and total soluble solids
contents. On the other hand, the fruits
grown in the banana silviculture system
satisfactorily meet the quality standard
for commercialization.

Among the tree species used in the
agroforestry system, plantain associated
with tachi-branco produces fruits with
better physical-chemical quality.

The distance between the banana
trees in the planting line (1.0, 1.5 and 2.0

m) does not influence the physical-

149

chemical quality of plantain cv. D'’Angola
fruits produced in the banana silviculture
system. However, the shorter distances
indicate better results for most physical-

chemical aspects of the fruits.

ACKNOWLEDGEMENTS

The authors thank the owners of
Bianchi Farm for the possibility of
installing the experiment and the
Fundacao de Amparo a Pesquisa do
Estado de Mato Grosso (FAPEMAT) for

the financial support.

REFERENCES

ALMEIDA, U. O.; ANDRADE NETO, R.
C.; COSTA, D. A;; ARAUJO, J. M.; LUNZ,
A. M. P. Qualidade pos-colheita de
banana, cultivar d'angola, produzida
em Rio Branco, Acre. Centro Cientifico
Conhecer, v. 16, n. 29, p. 1-9, 2019a.

ALMEIDA, U. O.; ANDRADE NETO, R.
C.; LUNZ, A. M. P, CADES, M.; COSTA,
D. A; ARAUJO, ). M; TEIXEIRA JUNIOR,
D. L.; RODRIGUES, M. J. S. Producdo de
bananeira, cultivar d'Angola,
consorciada com acaizeiro solteiro em
diferentes arranjos de plantio. Revista
Brasileira de Agropecuéria Sustentavel,
v.9,n. 1, p. 80-89, 2019b.

Agroecossistemas, v. 14, n. 1, p. 137 = 151, 2022, ISSN online 2318-0188

http://dx.doi.org/10.18542/ragros.v14i1.12181



ALVARENGA, R. C; SILVA, V. P, GONTUO
NETO, M. M, VIANA, M. C; VILELA, L. Sistema
de integracdo Lavoura-Pecuaria-Floresta:
condicionamento do solo e intensificacdo na
produgdo de lavouras. Informe Agropecudria,
v.31,n.257, p.1-9, 2010.

ANDRADE NETO, R. C; ALMEIDA, U.
O.; LUNZ, A. M. P; OLIVEIRA, T. K;
NOGUEIRA, S. R, OLIVERRA, J. R
Caracteristicas agrondmicas de
bananeira Terra, cv. D'Angola, em
consorcio com agaizeiro (Euterpe
precatoria Mart.). (Boletim de Pesquisa)
Rio Branco: Embrapa Acre, 2015. 18p.

AZEVEDO, V. F; DONATO, S. L. R,
ARANTES, A. M., MAIA, V. M,; SILVA, S.
O. Avaliacdo de bananeiras tipo Prata, de
porte alto, no Semiarido. Ciéncia €
Agrotecnologia, v.34, n.6, p.1372-1380,
2010. DOI: https://doi.org/10.1590/51413 -
70542010000600003

CASTRICINI, A; DIAS, M. S. C; RODRIGUES,
M. G. V. Pds-colheita de banana 'BRS
Tropical' em funcdo do manejo fitotécnico.
Caderno de Ciéncias Agrérias, v.8, n3,
p.52-62, 2016. Disponivel em:
https.//jperiodicos.ufmg.br/index php/ccaufm
g/article/View/2928. Acesso em: 19 mar. 2022.

CHITARRA, M. I; CHITARRA, A. B. P6s-
Colheita de frutos e hortalicas:
Fisilologia e Manuseio. 2 ed. rev. e
ampl. Lavras: UFLA, 2005, 785 p.

DANTAS, D. J.  Caracteristicas
agrondmicas de cultivares de bananeira
em trés ciclos de produgdo e reacdo de
gendtipos a Cosmopolites sordidusno

150

Vale do Acu-RN. 2010. 83 f Tese
(Doutorado em Agronomia) — Centro de
Ciéncia Agrarias, Universidade Federal
Rural do Semi-Arido, Rio Grande do
Norte, Mossord, UFERSA, 2010.

EMPRESA BRASILEIRA DE PESQUISA
AGROPECUARIA (EMBRAPA). Cultivo de
platanos (bananeiras tipo terra). Brasilia:
Embrapa Mandioca e Fruticultura, 2076.
(Sistema de Producao, 42). Disponivel em:
hitps/Avwwspodptiaembrapalbr/conteudo?p P |
d=conteudoportiet WAR sistemasdeproducacto, ]
Galceportet®p p ffeqyde=08{p_p stete=nomnaigp
_pmode=view&p |p cdl id=column-

380 p.cd count=1&p rp -

76293187 _ssternaProducacld=8/01&p 1 p -
9965194 topicold=9901. Acessoenn 05 abor. 2022.

FARIA, H. C; DONATO, S. L. R,; PEREIRA,
M. C. T, SILVA, S. O. Avaliacao fitotécnica
de bananeira tipo terra sob irrigacdo em
condicbes  semiaridas.  Ciéncia e
Agrotecnologia, v.34, n4, p.830-836,
2010.

HANSEN, O. A.de S, FONSECA, A.A. O,
HANSEN, D. de S. Caracterizacao fisica e
quimica da banana ‘terra maranhdo’ em
trés estadios de maturacao. Magistra,
v.24,n1, p.27-33, 2012.

INSTITUTO MATO GROSSENSE DE
ECONOMIA AGROPECUARIA (IMEA).
Mapa das macrorregides do Imea.
IMEA/Mato Grosso/Brasil. 2017, 8p.

INSTITUTO BRASILEIRO DE GEOGRAFIA E
ESTARISTICA (IBGE). Produgdo
Agropecuaria, 2021 Disponivel  em:
htts,/Amwwwibge govbr/explica/oroducac-

agropecuarig/banana/or. Acesso enn: 5 abr. 2022,

Agroecossistemas, v. 14, n. 1, p. 137 = 151, 2022, ISSN online 2318-0188

http://dx.doi.org/10.18542/ragros.v14i1.12181


https://doi.org/10.1590/S1413-70542010000600003
https://doi.org/10.1590/S1413-70542010000600003

KLUGE, R. A, NACHTIGAL J. C,
FACHINELLO, J. C, BILHALVA, A. B.
Fisiologia e manejo pds-colheita de frutas
de cima temperado. 22 ed. Campinas,
Livraria e Editora Ltda. 2002, 214p.

LIMA, L. W. F. Resposta da bananeira cv.
D'Angola sob diferentes densidades de
plantas, niveis de 4gua e adubacdo. 2015.
70 f. Dissertacdo  (Mestrado  em
Agronomia) - Centro de Ciéncias Agrarias,
Universidade  Federal do Recdncavo
Baiano, Bahia, Cruz das Almas, 2015.

NOMURA, E.S.; DAMATTO JUNIOR,
E.R,; RODRIGUEZ, M.AD.; AMORIM,
E.P.; DROMINISKI, A.M. Vegetative and
productive performance of plantain
genotypes of the Terra subgroup.
Pesquisa Agropecuaria Brasileira, v.56,
e02338, p.1-11, 2021.

PROGRAMA BRASILEIRO PARA A
MODERNIZACAO DA HORTICULTURA
E PRODUCAO INTEGRADA DE
FRUTAS. Normas de Classificacdo de
Banana. S&o Paulo: CEAGESP, 2006.
(Documentos, 29).

PRATA, R. C; SILVA, J; LIMA, Y. B;
ANCHIETA, O. F. A; DANTAS, R. P,
LIMA, M. B. Densidade de plantio no
crescimento e producdo de platano cv.
D'Angola na Chapada do Apodi. Revista

151

Agropecuaria Técnica, v.39, n.1, p.5-23,
2018. DOI: 10.25066/agrotec.v39i1.35830

ROMANO, MR, RONCATTO, G,
DEON, A. Sistemas agroflorestais
produtivos para o norte de Mato
Grosso. Embrapa  Agrossilvipastoril:
Primeiras  contribuicbes para o
desenvolvimento de uma
Agropecuaria Sustentavel. Brasilia, DF:
Embrapa, 2019.

SILVA, M. J.R,; GOMES, I. S.; SOUZA, E.
A, RIOS, E.S.; SOUZA, A.R. E,; RIBEIRO,
V. G. Crescimento e producao da
bananeira ‘Thap Maeo' (AAB) durante
dois ciclos de producdo no Vale do Séo
Francisco. Revista Ceres, v.60, n.4,
p.528-534, 2013.

SILVA, M. J. R;; JESUS, P. R. R.; ANJOS,
J. M. C; MACHADO, M;; RIBEIRO, V. G.
Caracterizagdo agronémica e pos-
colheita das bananeiras ‘Maravilha’ e
'‘Preciosa’ no Submédio do Vale Sao
Francisco. Revista Ceres, v.63, n],
p.046-053, 2016.

STAVER, C; BUSTAMANT, O.; SILES, P,
AGUILAR, C.; QUINDE, K; ASTELLON, J;
SOMARRIBA, F,; TAPIA, A; BRENES, S,
DERAS, M., MATUTE, N. Intercropping
bananas with coffee and trees:
prototyping agroecological
intensification by farmers and scientists.
Acta Horticulturae, v.986, p.79-86, 2013.

Agroecossistemas, v. 14, n. 1, p. 137 = 151, 2022, ISSN online 2318-0188

http://dx.doi.org/10.18542/ragros.v14i1.12181



