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Abstract — The objective of this work was to evaluate the vegetative and
productive performance of plantain (Musa spp.) genotypes of the Terra
subgroup under the environmental conditions of the Ribeira Valley in the
state of Sao Paulo, Brazil. The experimental design was randomized complete
blocks, with 12 genotypes and four replicates. Two types of genotypes were
evaluated: six of the French plantain type, using the Maranhao cultivar as
a reference; and six of the Horn plantain type, using the D’Angola cultivar
as a reference. The treatments were evaluated during two production cycles,
based on the following variables: pseudostem height and diameter, number
of active leaves, total number of suckers and of plant cycles, fruit fresh mass,
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Introduction

Plantains, bananas from the plantain subgroup
or cooking bananas (Musa spp., subgroup AAB and
AAAB), are one of the main starch crops in developing
countries and, together with bananas for fresh
consumption, are the most common fruits produced
and consumed worldwide (Faria et al., 2010). In Brazil,
plantain is cultivated mainly in the Northern and
Northeastern regions, mostly under family farming
conditions (Faria et al., 2010; Gongalves, 2015), with
an estimated production of 620 thousand tons, which
corresponds to about 9% of the total volume of bananas
in the country and 1.7% of the world’s production of
plantain (Albuquerque, 2016).

The main plantain cultivars in Brazil are: Maranhao,
also called Comprida or Chifre de Boi, and Terrinha
of the French plantain type; and D’Angola, also called
Sete Pencas or Ringideira, of the Horn plantain type.

Part of the challenge for plantain production include
pests and diseases. The plants are susceptible to the
black sigatoka disease, reasonably resistant to yellow
sigatoka, tolerant to Panama disease, moderately
damaged by nematodes, and highly affected by the
banana weevil (Cosmopolites sordidus Germar 1824).
In addition, plantain usually have a shorter cycle than
banana — the mother plant with a good production,
the daughter with a lower production, and the
granddaughter with a much lower production, mainly
due to the high attack of the banana rhizome weevil
(Faria et al., 2010; Amorim et al., 2013).

Despite its importance as a basic food crop in
many regions and some efforts for natural germplasm
selection by humans, not much attention has been
given to plantain in Brazil. There is one known
publication with recommendations for its cultivation
(Albuquerque, 2016); however, more information is
necessary to improve plantain crop management,
which has been mostly based on that of the banana crop.
For the genetic improvement of plantain genotypes, an
agronomic assessment in diverse ecosystems and a
market assessment for an adequate recommendation of
new cultivars for use by farmers are required (Azevedo
et al., 2010), as each genotype has a specific interaction
with the environment, favoring variations regarding
fruit productivity, precocity, and quality (Soto, 2011),
which indicates the importance of evaluations in
different edaphoclimatic conditions and production
cycles.
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The objective of this work was to evaluate
the wvegetative and productive performance of
plantain genotypes of the Terra subgroup under the
environmental conditions of the Ribeira Valley in the
state of Sdo Paulo, Brazil.

Materials and Methods

The experiment was carried out at an experimental
farm located in the municipality of Pariquera-Acu, in
the state of Sdo Paulo, Brazil (24°36'31"S, 47°53'48"W,
at 25 m above sea level). The climate of the region is
of the Af type, rainy tropical, without a dry season,
according to Koppen’s classification. Climatic data on
monthly precipitation and average monthly maximum
and minimum temperatures for the study period from
2017-2019 are shown in Figure 1.

Before planting, soil samples, taken at a depth of 0
to 20 cm, presented the following chemical attributes:
pH (CaCl,) 5.0, 28 g dm™ organic matter, 9.0 mg dm?
P (resin), 2.5 mmol, dm? K, 31 mmol, dm? Ca, 1.5
mmol, dm? Mg, 34 mmol. dm? H+Al, sum of bases
of 48.5 mmol. dm?, cation exchange capacity of 82.8
mmol, dm?, base saturation of 59%, 0.30 mg dm? B,
0.2 mg dm? Cu, 123 mg dm? Fe, 1.6 mg dm™ Mn, and
0.4 mg dm” Zn. Based on these soil fertility data and
an expected productivity of 30 Mg ha’', the rates of
N and K were calculated and applied at planting and
during plant growth, following the recommendations
of Teixeira et al. (2014).

The experimental area was prepared two months
before planting, with subsoiling and plowing, followed
by the application and soil incorporation of dolomitic
limestone in the total area, in the amount recommended
according to the soil analysis, in order to increase
base saturation to 70% and Mg content to above 9.0
mmol, dm? (Raij et al., 1997). Phosphorus was applied
in the planting furrow.

The treatments consisted of 12 plantain genotypes,
identified with code numbers: 76, 79, 80, 82, 84, and
90 of the French plantain type; and 77, 78, 81, 83, 86
and 88 of the Horn plantain type. Genotypes 76 and 86
are, respectively, the Maranhao (French plantain) and
D’Angola (Horn plantain) cultivars, traditionally used
as standards for comparisons.

The plantlets were produced by micropropagation,
as described by Carvalho et al. (2012), in a laboratory
and acclimated until they reached an adequate size
for planting in the field, about 60 cm in height, and
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had six to seven leaves. Planting was carried out on
December 19, 2016, at a spacing of 2.0x2.5 m, totaling
1,600 plants per hectare.

The plants of all treatments were subjected to the
same cultural practices, including: thinning of plants,
removal of senescent leaves, removal of the heart, and,
when necessary, shoring of the plant (Teixeira et al.,
2014). There was no hydric supplementation during
the experiment. Black sigatoka was controlled by
preventive applications of the fungicides recommended
for the crop, at intervals defined by monitoring of the
disease through the state of evolution method, adapted
by Fouré (1988) and modified by Moraes et al. (2011).

The experimental design was randomized complete
blocks, with 12 treatments and four replicates, and each
experimental plot had four useful plants. The treatments
were assessed in two production cycles, considering
plant vegetative and productive performance.

Plant growth was evaluated by measuring:
pseudostem height, from the soil level until the insertion
of the last leaf; pseudostem diameter at 30 cm above
ground level, using a pachymeter; number of active
leaves (at least 50% of green area) at flowering and at
bunch harvest; and number of suckers (taller or shorter
than 30 cm, and total) — after their quantification, all
suckers, except the most developed one, were cut out.
Vegetative development was considered the number
of days from planting to flowering in the first cycle
and the number of days from harvest in the first
cycle to flowering in the second, whereas productive
development was considered the number of days from
flowering to bunch harvest. The total plant cycle
(first cycle + second cycle) was also determined; the
first cycle was considered the number of years from
planting to harvest of the first bunch, and the second,
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2017-2019. Source: CIIAGRO (2021).
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the number of years from harvest of the bunch in the
first cycle to harvest of the bunch in the second cycle.

The production of the genotypes in two production
cycles was measured using the following variables:
fresh mass of the bunch and stalk, determined on a
digital scale and expressed in kilograms; fresh mass of
marketable fruits per bunch, calculated as the difference
between bunch and stalk masses; productivity,
estimated from the fresh mass of marketable fruits,
planting density, and total cycle (Mg ha' per year);
number of hands and fruits in the bunch; fresh mass
of and number of fruits in the second hand; and fresh
mass, length, and diameter of the fruits.

The data were subjected to the analysis of variance
using the F-test, and, when significant, means were
compared by Tukey’s test, at 5% probability, using the
SISVAR statistical package (Ferreira, 2011).

Results and Discussion

The French plantain genotypes presented
significantly lower pseudostem heights over the

two production cycles when compared with the
Maranhdo traditional cultivar (Table 1). Genotype
90 was the shortest one, whereas genotypes 82 and
84 were intermediate. The height obtained for the
Maranhao cultivar was close to that reported by
Coelho et al. (2013), but a little shorter than that
observed by Faria et al. (2010) in the first production
cycle. Among the studied Horn plantain genotypes,
78 and 88 were shorter than the D’Angola standard
cultivar, as also found by Faria et al. (2010), Coelho
et al. (2013), and Rodrigues Filho et al. (2020). In all
types and genotypes studied, there was an increase in
pseudostem height in the second cycle, as observed
by Lima et al. (2005) and Lédo et al. (2008). The
height of the pseudostem is one of the most important
descriptors from a phytotechnical and improvement
point of view, as it affects aspects related to planting
density and crop management, directly interfering
with production, facilitating or not harvest operation,
and influencing the tipping or breaking of adult plants
due to the action of the wind (Faria et al., 2010).

Table 1. Pseudostem height and diameter, as well as number of suckers in the first cycle, of French and Horn plantain (Musa
spp.) genotypes under the environmental conditions of Ribeira Valley, located in the state of Sdo Paulo, Brazil®.

Genotype Pseudostem height (cm) Pseudostem diameter (cm) Number of suckers in the 1* cycle

15 cycle 21 cycle Mean 15t cycle 2md cycle Mean <30 cm >30 cm Total

French plantain
90 210a 227a 218a 17.9b 18.5ab 18.2bc 3.2a 1.5¢ 4.7¢c
82 303aA 371bB 337b 17.6b 21.5ab 19.5abc 3.5a 5.1ab 8.5b
84 325bcA 375bB 350bc 18.4ab 15.1b 16.8¢ 2.7a 7.9a 10.6a
80 351cA 395bB 373c¢ 20.9ab 23.5a 22.2ab 2.0a 3.7bc 5.7bc
79 356cA 397bB 377c 20.9ab 23.9a 22.4ab 3.2a 3.8bc 7.0bc
'Maranhao' 425d 447¢ 436d 24.6a 22.5a 23.6a 2.4a 5.6ab 8.0b
Mean 328A 369B 20.0B 20.8A 2.8 4.6 7.4
CV 1 (%)@ 6.0 14.1 31.3 30.2 15.8
CV 2 (%)® 5.4 15.4
Horn plantain

88 225aA 276aB 251a 19.1a 23.2a 21.2a 3.2a 2.5a 5.7a
78 225aA 279aB 252a 19.4aB 23.4aA 21.4a 2.7a 2.4a 5.0a
81 306bA 386aB 346b 17.8aB 20.9aA 19.3a 3.8a 2.9a 6.7a
77 309bA 363aB 336b 19.4aB 22.3aA 20.8a 4.7a 2.6a 7.2a
'D’Angola’ 311bA 386aB 349b 19.2aB 22.4aA 20.8a 2.7a 3.4a 6.1a
83 317bA 403aB 360b 18.9aB 23.5aA 21.2a 2.8a 3.6a 6.4a
Mean 282A 349B 19.0B 22.6A 33 2.9 6.2
CV 1 (%)@ 7.1 9.5 26.9 27.4 16.1
CV 2 (%)@ 5.4 5.1

(MMeans followed by different letters, lowercase in the columns and uppercase in the lines, differ by Tukey’s test, at 5% probability. @Coefficient of

variation for genotypes. @Coefficient of variation for cycles.
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The diameter of the pseudostem of the French
plantains was smaller for genotypes 90 and 84 (Table 1).
This is not interesting from an agronomic point of view
because of the lower resistance to pseudostem breaking
and higher vulnerability to root problems caused by the
attack of nematodes and the banana weevil (Tripathi
et al., 2015). The other genotypes presented larger and
suitable diameters for the cultivation of plantain. Faria
et al. (2010) and Coelho et al. (2013) found pseudostem
diameters of 37.2 and 31.0 cm, respectively, for cultivar
Maranhao, which are values greater than those obtained
in the present study.

No significant differences were observed for
pseudostem diameter between the Horn plantain
genotypes. There were only differences between
production cycles, with higher values in the second
cycle for all genotypes, except for 88. Faria et al.
(2010), Coelho et al. (2013), and Rodrigues Filho et al.
(2020) found pseudostem diameters between 23 and
27 cm for cultivar D’Angola, greater than that obtained
in the present work for the same cultivar.

The height and diameter of the pseudostem are
important parameters in the selection of banana
cultivars, being related to plant vigor, ease of

harvesting the bunch, and resistance to breaking and/
or tipping of adult plants, with fewer risks of losses
in production (Faria et al., 2010). Genotypes 79 and
80 of the French plantain type and 78 and 88 of Horn
plantain stood out for presenting a pseudostem with a
shorter height and larger diameter. This is interesting
since pseudostem diameter values correlate positively
with a lower susceptibility to tipping (Borges et al.,
2011). This information and plantain susceptibility
to banana weevil (Moreira, 1999) lead breeding
programs to look for genotypes with a pseudostem
with a lower height and larger diameter, reducing risks
of production losses.

Among French plantain, genotype 84 produced the
largest number of suckers in the first production cycle.
However, no significant difference was observed between
the Horn plantain genotypes (Table 1). In both types of
plantain, the mother plant did not inhibit the production
and development of the suckers, which usually occurs
with cultivars Maranhdo and D’Angola, delaying the
production of subsequent cycles (Soto, 2011).

Among the French plantain type, genotype 90
presented a shorter cycle for flowering and production
when compared with the Maranhao cultivar (Table 2),

Table 2. Average values for the periods from planting to flowering in the first cycle, from harvest in the first cycle to
flowering in the second cycle (NYPF), and for the total cycle, expressed in number of years, and from flowering to harvest
(NDFH), expressed in number of days, for French and Horn plantain (Musa spp.) genotypes under the environmental
conditions of Ribeira Valley, located in the state of Sao Paulo, Brazil®.

Genotype NYPF (years) Mean NDFH (days) Mean Total cycle (years) Mean

I*t cycle 2m cycle I*t cycle 2m cycle I*t cycle 2m cycle

French plantain
90 0.98a 0.98a 0.98a 86ab 88a 87a 1.23aB 1.08aA 1.15a
82 1.05abB 0.93aA 0.99ab 102ab 92a 97ab 1.35aB 1.05aA 1.20a
84 1.05ab 0.98a 1.01ab 95ab 95a 95ab 1.35aB 1.08aA 1.21a
80 1.10bB 1.00aA 1.05ab 73aA 99aB 86a 1.33aB 1.15aA 1.24a
79 1.13bB 1.03aA 1.08b 88ab 90a 89a 1.35aB 1.18abA 1.26a
'Maranhao' 1.33cB 1.15bA 1.24¢ 119b 110a 115b 1.68bB 1.30bA 1.49b
Mean 1.10bB 1.01A 94A 96A 1.38B 1.14
CV 1 (%)?/CV 2 (%) 5.7/5.1 13.5/16.7 6.7/4.6
Horn plantain

88 1.00a 0.90a 0.95a 83a 87a 85a 1.20aB 1.03aA I.11a
78 0.98a 0.88a 0.93a 80a 84a 82a 1.20Ab 1.00Aa 1.10a
81 0.95a 0.93a 0.94a 88a 89a 89a 1.20aB 1.03aA I.11a
77 0.98a 0.95a 0.96a 85a 73a 79a 1.20aB 1.03aA I.11a
'D’Angola’ 1.00aB 0.83aA 0.91a 78a 74a 76a 1.23aB 1.00aA 1.11a
83 1.03a 0.93a 0.98a 76a 82a 79a 1.20aB 1.03aA 1.11a
Mean 0.98B 0.90A 81A 82A 1.20B 1.02A
CV 1 (%)@/CV 2 (%) 10.6/7.5 14.2/12.0 42/2.9

(MMeans followed by different letters, lowercase in the columns and uppercase in the lines, differ by Tukey’ test, at 5% probability. ®Coefficient of

variation for genotypes. @Coefficient of variation for cycles.

Pesq. agropec. bras., Brasilia, v.56, €02338, 2021
DOI: 10.1590/S1678-3921.pab2021.v56.02338



6 E.S. Nomura et al.

corroborating the results of Faria et al. (2010) and Coelho
et al. (2013). Among the Horn plantain genotypes, no
significant differences were observed for the vegetative,
productive, and total cycles (Table 2). The vegetative,
productive, and total cycles of cultivar D’Angola were
of 295 (0.81 year), 56 (0.15 year), and 365 (1.0 year)
days, respectively, when grown in the municipality of
Guanambi, in the southwest of the state of Bahia, Brazil
(Faria et al., 2010); these cycles are shorter than those
obtained for the genotypes of Horn plantain evaluated
in the present work. This is mainly due to differences
in cultivation and environmental conditions, since the
Ribeira Valley region has a period with low temperatures
and less rainfall (Figure 1) that reduces the growth rate
of plantain and lengthens its production cycle. A shorter
cycle is a major goal in the genetic improvement of
plantain, as it represents the expectation of a faster return
on the initial investment (Faria et al., 2010). A shorter
cycle also reduces the risk of the incidence of pests and
diseases, resulting in a lower use of pesticides. In this
sense, all genotypes of the French type were earlier than
the traditionally cultivated cultivar, Maranhao, even in

the subtropical climatic conditions of the study region.
For the Horn plantain type, all genotypes behaved
equally in the vegetative, productive, and total cycles,
with no advantage in relation to cultivar D’Angola,
traditionally grown in Brazil.

The number of active leaves at flowering for the
French plantain type was higher in cultivar Maranhao
only compared with genotype 90, regardless of the
production cycle (Table 3). In Horn plantain, there
was no significant difference between genotypes
regarding the number of active leaves at flowering.
The number of leaves observed in the present study for
all genotypes was much lower than those reported by
Fariaetal. (2010) for cultivars Maranhao and D’Angola.
However, all genotypes had enough leaves for an
adequate development of the bunch, since, according
to Gonzalez et al. (2012), at least six functional leaves
are needed in the banana flowering phase.

Considering the average of the two cycles, the number
of active leaves at harvest was higher in the French
plantain genotypes 79, 80, and cultivar Maranhao, while
there was no significant difference between the Horn

Table 3. Number of leaves at flowering and at harvest of French and Horn plantain (Musa spp.) genotypes under the
environmental conditions of Ribeira Valley, located in the state of Sdo Paulo, Brazil®.

Genotype Number of leaves at flowering Mean Number of leaves at harvest Mean
1% cycle 2% cycle 1%t cycle 2 cycle
French plantain
79 12.1aA 10.2abB 11.1ab 6.3a 5.2a 5.7a
82 11.0ab 10.4ab 10.7ab 3.8b 3.1b 3.5b
84 11.9abA 10.0abB 10.9ab 4.2b 3.3b 3.7b
80 11.8abA 10.5abB 11.1ab 6.2a 5.4a 5.8a
'Maranhao' 11.5ab 11.3a 11.4a 5.9a 5.3a S5.6a
90 10.4bB 9.4bA 9.9b 3.6b 2.8b 3.2b
Mean 11.4A 10.3B 5.0A 4.2B
CV 1 (%)@ 8.0 24.3
CV 2 (%)® 5.9 16,7
Horn plantain
78 11.3a 11.2a 11.3a 5.9a 6.5a 6.2a
83 11.7a 11.1ab 11.4a 6.9aA 5.2aB 6.1a
88 11.1a 10.5abc 10.8a 6.4a 5.9a 6.1a
'D’Angola’ 11.5aA 10.4abcB 10.9a 6.2a 5.0a 5.3a
77 11.7aA 10.0bcB 10.9a 5.7a 4.9a 5.3a
81 11.2aA 9.6cB 10.4a 5.8a 5.9a 5.9a
Mean 11.4A 10.5B 6.1A 5.6B
CV 1 (%)@ 7.1 16.6
CV 2 (%)@ 4.7 12.7

(MMeans followed by different letters, lowercase in the columns and uppercase in the lines, differ by Tukey’s test, at 5% probability. @Coefficient of

variation for genotypes. @Coefficient of variation for cycles.
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plantain genotypes (Table 3). The number of leaves at
harvest was also lower than that observed by Faria et al.
(2010) for cultivars Maranhdo and D’Angola, which
showed normal fruit development until harvest, possibly
due to the lower inoculum pressure of the black sigatoka
fungus in the study site, located in the municipality
of Guanambi, in the state of Bahia. The reduction in
the number of leaves from flowering to the harvest of
the bunch is mainly attributed to the translocation of
photoassimilates to fill the fruits, which become the
plant’s main drain, as well as to the natural senescence
of the leaves and to the intensity of the attack of black
sigatoka and the tolerance of the genotype to the disease
(Silva et al., 2006).

Among the French plantain type, cultivar Maranhao
presented the highest values for fresh mass of
marketable fruits per bunch and productivity (Table 4).
However, there was no statistical difference in relation
to genotypes 79 and 80 for fresh mass of marketable
fruits per bunch in the first cycle and to genotype
82 for productivity in the second cycle. The longer
cycle and the greater plant vegetative vigor of the

Maranhao cultivar resulted, as expected, in superior
production results.

Among the Horn plantain genotypes, 88 showed a
productive performance superior to that of the D’Angola
traditional cultivar in both cycles and for both mass
of marketable fruits per bunch and crop productivity
(Table 4). The productivity of the D’Angola cultivar was
inferior to the averages of 11.9, 12.9, and 22.6 Mg ha’
per year, respectively, reported by Faria et al. (2010),
Coelho et al. (2013), and Cavalcante et al. (2014). The
performance of genotypes 78 and 88 was expressive,
and, as their plants were smaller (Table 1), it is possible
to obtain a higher productivity by increasing their
planting density.

According to Nomura et al. (2013), the evaluation
of the productive potential of banana and plantain
should not be restricted to the data of the first cycle,
as increased values tend to be obtained in subsequent
cycles. However, this was not observed for most of
the production variables in the present work, except
for productivity of genotypes 78 and 88 and for fresh
mass of marketable fruits and fresh mass of the second

Table 4. Fresh mass of marketable fruits per bunch, productivity, and number of hands of French and Horn plantain (Musa
spp.) genotypes under the environmental conditions of Ribeira Valley, located in the state of Sdo Paulo, Brazil®.

Genotype Fresh mass of marketable fruits (kg) Productivity (Mg ha'! per year) Number of hands
I* cycle 2 cycle Mean I* cycle 2% cycle Mean 1t cycle 2m cycle Mean
French plantain
'Maranhao' 21.1a 20.6a 20.9a 20.8a 25.2a 23.1a 7.7a 7.4ab 7.5a
80 14.9ab 10.8b 12.8b 18.3a 15.0b 16.7b 6.6ab 7.8a 7.2a
79 14.7ab 11.8b 13.3b 17.5a 16.1b 16.8b 6.7ab 7.4ab 7.1ab
84 13.6b 11.0b 12.3b 16.6a 16.2b 16.4b 6.4ab 6.8abc 6.6ab
82 13.3b 12.9b 13.1b 15.9a 19.5ab 17.7ab 6.1bc 6.0bc 6.1ab
90 11.5b 8.5b 10.0b 15.2a 12.8b 14.0b 5.7c 5.6¢ 5.6b
Mean 14.9A 12.6B 17.4 17.5 6.5A 6.8A
CV 1 (%)@ 22.7 24.6 13.8
CV 2 (%)® 21.5 22.1 9.5
Horn plantain
88 8.9aB 11.5a 10.2a 12.1a 18.3a 15.2a 7.0a 7.4a 7.2a
78 8.4ab 9.3b 8.9ab 11.4ab 14.7b 13.1ab 6.9a 6.9ab 6.6ab
'D’ Angola' 8.0ab 7.1c 7.5bc 10.5ab 11.0c 10.8bc 6.2a 5.8ab 6.0bc
83 7.1ab 7.2¢ 7.2bc 9.4ab 11.4c 10.4bc 5.8a 5.3b 5.5¢
81 6.5b 7.0c 6.7¢c 8.7b 11.1c 9.9bc 5.6a 5.3b S.4c
77 6.8b 6.0c 6.4c 9.1ab 9.3c 9.2¢ 5.9a 5.3b 5.6¢c
Mean 7.6A 8.0A 10.2B 12.6A 6.2A 6.0A
CV 1 (%)@ 15.4 19.0 12.0
CV 2 (%)@ 11.8 12.7 12.4

(MMeans followed by different letters, lowercase in the columns and uppercase in the lines, differ by Tukey’s test, at 5% probability. @Coefficient of

variation for genotypes. @Coefficient of variation for cycles.
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hand of genotype 88. A major factor that contributes
to a lower second cycle performance is the high
susceptibility of the plants to the rhizome weevil, which
is a common characteristic of plantain genotypes. This
shows how the lack of studies and information on
these cultivars leads to management practices without
adequate techniques (Lins et al., 2013).

Another productive characteristic, number of
hands, was also higher in cultivar Maranhao of the
French plantain type, considering the average of
the two productive cycles (Table 4); however, the
obtained results were below those of Faria et al. (2010)
and Coelho et al. (2013). Among the Horn plantain
genotypes, 88 was the one that had the highest number
of hands, being superior to cultivar D’Angola, whose
results were similar to those reported by Faria et al.
(2010) and Coelho et al. (2013).

Among the French plantain genotypes, the total
number of fruits, the number of fruits in the second
hand, and the fresh mass of the second hand were also

higher for the Maranhao cultivar (Table 5). However,
Faria et al. (2010) and Coelho et al. (2013) found
higher averages of 150 and 186 fruits, respectively, for
total number of fruits in the bunch. Among the Horn
plantain genotypes, 88 showed the highest values for
all three variables. The reference cultivar D’Angola
produced a total number of fruits similar to that found
by Faria et al. (2010) and Coelho et al. (2013). The
amount of hands and fruits in the bunch is not only a
genetic character, but is also affected by other factors,
such as cultivation cycle, plant vigor, ecological
conditions and cultural management at the time of
floral differentiation (Robinson & Galan-Sauco,
2010; Soto, 2011), which may have been influenced
by the edaphoclimatic conditions of the study region,
characterized by a period with less rainfall and low
temperatures (Figure 1), as well as by low fertility
soils.

Regardless of the production cycles, the fruit fresh
mass among the French plantain type was higher

Table 5. Total number of fruits in the bunch, number of fruits in the second hand, and fresh mass of the second hand of
French and Horn plantain (Musa spp.) genotypes under the environmental conditions of Ribeira Valley, located in the state

of Sdo Paulo, Brazil®.

Genotype Total number of fruits Number of fruits in the 2" hand Fresh mass of the 2™ hand (kg)
I* cycle 2 cycle Mean I* cycle 2m cycle Mean I* cycle 2% cycle Mean
French plantain
'Maranhao' 112a 109a I1la 16.4a 16.3a 16.3a 3.3a 3.6a 3.4a
80 56b 60b 58b 9.9b 9.8b 9.8¢c 2.8aA 1.9bB 2.4b
79 55b 58b 57b 10.0b 10.6b 10.3bc 2.9a 2.3b 2.6b
84 70b 74b 72b 11.7b 11.3b 11.5b 2.5a 2.0b 2.2b
82 65b 62b 63b 11.4b 11.1b 11.3b 2.6a 2.6b 2.6b
90 62b 59b 90b 11.5b 10.4b 10.9bc 2.3aA 1.76B 2.0b
Mean 70A 70A 11.8A 11.6A 2.7A 2.3B
CV 1 (%)@ 17.5 6.9 20.4
CV 2 (%)® 14.5 7.4 17.2
Horn plantain
88 33a 38a 35a 7.3a 8.3a 7.8a 2.1a 2.4a 2.2a
78 30a 32ab 3lab 6.6ab 7.0ab 6.8ab 2.0a 2.0ab 2.0ab
'D’ Angola' 25ab 27bc 26bc 5.8abc 6.0b 5.9bc 1.9a 1.7b 1.8ab
81 20b 24bc 22¢ 4.8c 5.8bA 5.3cd 1.6a 1.9ab 1.8ab
83 21b 24bc 23c 5.3bc 5.3b 5.3cd 1.8a 1.8b 1.8ab
77 19b 21c 20c 4.1c 5.6bA 4.9d 1.5a 1.7b 1.6b
Mean 25B 28A 5.6B 6.3A 1.8A 1.9ab
CV 1 (%)@ 16.8 10.7 15.9
CV 2 (%)® 14.6 13.1 13.7

(MMeans followed by different letters, lowercase in the columns and uppercase in the lines, differ by Tukey’s test, at 5% probability. @Coefficient of

variation for genotypes. @Coefficient of variation for cycles.
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for genotypes 79, 80, and 82 and cultivar Maranhéo
(Table 6). However, among the Horn plantain type, the
highest average values for both cycles were found for
genotypes 77 and 83. The French plantain genotypes
produced a higher number of fruits, but that were
smaller than those of the Horn plantain genotypes
(Table 6). Silva et al. (2002) concluded that fruit mass
is an important variable for the selection of cultivars,
especially regarding consumer preferences, but that
it should be considered in association with other
variables linked to fruit quality, such as fruit length and
diameter, for which genotypes 79, 80, and 82 of French
plantain stood out, with greater masses related to the
greater length and diameter of the fruit, which was not
observed for genotypes of the Horn plantain type.
Fruit length was similar for all studied genotypes,
with an average of 25 cm for the French plantain type
and 29 cm for Horn plantain; these values were lower
than the ones found by Faria et al. (2010) for cultivars
Maranhao and D’Angola. These results show that,
although the climate of the study region is subtropical,

the produced fruits were larger than those obtained
in a tropical and irrigated region in the municipality
of Guanambi, in the state of Bahia, considered more
favorable for the development of banana trees.

No significant differences were observed for
fruit diameter between the French or Horn plantain
genotypes and the Maranhdo and D’Angola cultivars
(Table 6). Faria et al. (2010) reported fruit diameters
of 36.7 mm for cultivar Maranhao and 40.6 mm for
D’Angola, both smaller than those obtained in the
present study. Fruit length and diameter are used for
classification purposes during commercialization,
with better prices mostly for larger fruits according
to consumer preferences (Soto, 2011). Fruits of both
plantain types reached an ideal length and diameter for
the Brazilian and also international markets, with fruits
larger than 27 cm in length and 45 mm in diameter.
Genotypes 79 and 80 of French plantain and 78 and
88 of Horn plantain stood out, whereas genotypes 78
and 88 have the advantage of presenting a lower plant
height, which facilitates crop treatment.

Table 6. Fruit fresh mass, length, and diameter of French and Horn plantain (Musa spp.) genotypes under the environmental
conditions of Ribeira Valley, located in the state of Sdo Paulo, Brazil®.

Genotype Fruit fresh mass (g) Fruit length (cm) Fruit diameter (mm)
I*t cycle 2md cycle Mean I*tcycle 21 cycle Mean I*tcycle 2 cycle Mean
French plantain

80 286aA 201aB 244ab 26a 27a 27a 44aA 39abB 41a
79 287aA 214aB 250a 27a 26a 26a 43a 43a 43a
82 225ab 228a 227ab 24a 24a 24a 42a 42a 42a
84 216ab 173a 194ab 23a 23a 23a 4la 39ab 40a
90 201b 159a 180b 24a 24a 24a 40aA 36bB 38a
'Maranhao' 179b 224a 201ab 25a 25a 25a 38a 38ab 38a
Mean 232A 200B 25A 25A 41A 40B

CV 1 (%)@ 18.4 10.2 7.4

CV 2 (%)® 14.9 11.2 6.7

Horn plantain

77 378aA 305abB 342a 32aA 29aB 3la 45a 45a 45a
83 350a 344a 347a 30ab 29a 30a 45a 45a 45a
81 349ab 325ab 337ab 30ab 28a 29a 45a 46a 45a
'D’ Angola' 333abA 277bB 305abc 30ab 29a 29a 46a 45a 45a
78 301bc 293b 297bc 28b 29a 28a 44a 44a 44a
88 283c¢ 295b 289¢ 27bB 30aA 28a 44a 43a 43a
Mean 332A 307B 29A 29A 45A 45A

CV 1 (%)@ 8.3 9.1 4.5

CV 2 (%)@ 6.7 5.3 4.5

(MMeans followed by different letters, lowercase in columns and uppercase in the lines, differ by Tukey’s test, at 5% probability. @Coefficient of variation

for genotypes. @Coefficient of variation for cycles.
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Conclusions

1. The 78 and 88 Horn plantain (Musa spp.)
genotypes show the best vegetative and productive
performance, with smaller plants, larger pseudostem
diameters, and higher productivity.

2. None of the French plantain genotypes evaluated
are able to reach the productive performance of the
reference cultivar Maranhao; however, genotypes 79,
80, 82, and 84 present a lower pseudostem height and a
shorter total cycle, which could be explored to improve
their productive potential.
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