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ABSTRACT 
Bananas fruits are widely consumed in the world. In Brazil, the role of agriculture activities in the economy 
and society is huge, especially for banana farmers. The most popular variety of bananas in Brazil are Prata, 
Grand Naine, Williams and Nanicão; however, all of them have at least one undesirable trait such as height, 
yield, vegetative cycle, pests and diseases tolerances, drought or cold resistance and fruit quality. This 
literature review aims to evaluate agronomic performance and fruit quality of new genotypes of the Prata 
and Cavendish subgroups, and to make further recommendations on high quality genotypes to Brazilian 
banana producers. Therefore, a literature review of previously acquired data was conducted and the 
outcomes indicated genotypes’ adaptability to specific region that assessed vegetative and productive 
attributes of new cultivars, in comparison to most commercially exploited ones, which have already shown 
high vulnerability to pests and diseases. These outcomes will then facilitate banana producers the 
opportunity to select the most stable and adaptable genotypes according to environmental conditions. 
 
Keywords: Cultivars, agronomic performance, plant breeding, taste banana, organoleptic characteristics, 
Musa sp. 

 

INTRODUCTION 
 

The production of banana plays a key role in international agribusiness, as banana is known to be among 
the most consumed and appreciated fruits in the world (Lima, Silva, & Ferreira, 2012; Destro, Souza-Junior, 
Lima, Miranda, & Ferreira, 2020). Moreover, there are many ways to enjoy this versatile fruit, in addition to 
their organoleptic characteristics and the ease process of acquisition and consumption. Banana crops (Musa 
spp.) are grown in tropical and subtropical regions across the world and has social-economic benefits due to 
the ongoing production cycle and quick return, that is, a fast source of income of smallholder farmers 
(Deltour et al., 2017). 

The world banana production in 2018 reached 115.74 million tons harvest in a planted area of 5.73 
million hectares. The main world producers were India (30.80 million tons), China (11.22 million tons), 
Indonesia (7.26 million tons) and Brazil (6.75 million tons) (Food and Agriculture Organization of the United 
Nations [FAO], 2020). In Brazil, São Paulo (state) was the largest banana producer in 2019, accounting 1.12 
million tons, followed by Bahia (1,040,000 tons), Minas Gerais (820,113 tons), Santa Catarina (719,571 tons) 
and Pernambuco (437,262 tons) (Instituto Brasileiro de Geografia e Estatística [IBGE], 2020). 

Most of the small, medium, and large Brazilian producers have grown cultivars of the Cavendish subgroup 
(‘Prata’, ‘Nanica’, ‘Nanicão’ and ‘Grand Naine’) and Maçã subgroup. However, these cultivars are highly 
susceptible to crop diseases such as yellow sigatoka (Mycosphaerella musicola, Leach), black sigatoka 
(Mycosphaerella fijiensis, Morelet) and Panama disease (Fusarium oxisporumf. F. sp. cubense). Also, the 
damages caused by these diseases can be a total loss for the crop (100%), that is, a substantial impact in the 
production (Silva, Amorim, Santos-Serejo, Ferreira, & Rodriguez, 2013b; Empresa Brasileira de Pesquisa 
Agropecuária [EMBRAPA], 2012). In a search for a phytosanitary solution with regards to traditional crop 
matters over the years, new banana cultivars have been developed through genetic improvement to make 
feasible the commercial use of high-quality hybrids (Silva, Alves, Lima, & Silveira, 2002). 

In Brazil, there are many banana cultivars available for commercial use, but consumers and producers 
expect significant fruit traits that narrow down the options. To make ends meet, there is a need of studies 
on cultivars that are most suitable for specific environment to then evaluate fruit quality and agronomic 
performance (Aular & Natale, 2013). Given all the above, this study aims to gather information through a 
literature review regarding varietal diversification of cultivars belonging to Prata and Cavendish subgroups; 
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therefore, this review aimed to focus at their agronomic performance and fruit quality. 
 

THE CULTIVAR DIVERSIFICATION OF THE PRATA SUBGROUP 
 

‘Prata Anã’ is the most commercially exploited cultivar in Brazil (Azevedo, Donato, Arantes, Maia, & Silva, 
2010). This cultivar belongs to Prata subgroup and, therefore, the genetic origin is resulted from the 
mutation of Branca cultivar (Silva, Shepherd, Alves, & Dantas, 1999). Furthermore, Prata Anã is cold 
tolerant, but susceptible to yellow and black sigatoka, besides having an intermediate susceptibility to 
Panama disease (Borges & Souza, 2004). 

Developing new genotypes is an important strategy to alleviate or even solve the problems that affect 
banana plants directly or indirectly across the world, since these new genotypes can present desirable traits 
such as pests and diseases resistance, small size, high yield, great quality fruits after post-harvest and fruits 
that are highly appreciated by consumers (Silva et al., 2003). Many institutions have therefore conducted 
genetic improvement programmes such as Embrapa Cassava and Tropical Fruit (Brazil) and Fundación 
Hondureña de Investigacón Agrícola (FHIA, Honduras), both of them assess banana breeding programmes 
to develop superior performance of tetraploid hybrids from crosses between typical triploids and diploids 
(Table 1) (Silva et al., 2003; Lichtemberg & Lichtemberg, 2011).  

In 2005, Embrapa Western Amazon in Manaus selected and recommended the BRS Vitória cultivar to 
producers in the state of Amazonas (Embrapa, 2020a). This tetraploid hybrid (AAAB) is resulted from the 
cross between triploid Pacovan (AAB) and M-53 diploid (AA). This cultivar is resistant to black and yellow 
sigatoka, Panama disease and anthracnose during post-harvest; consequently, this cultivar enables fruits 
with longer shelf life. Moreover, it presents great yield that can go up to 44 t ha-1 at satisfactory conditions. 
The plants are tall and have good tillering, like the cultivars of Prata subgroup. BRS Vitória can be grown at 
greater planting densities (i.e. 1.538 plants ha-1). Furthermore, ripe fruits have an intense yellow peel, 
cream coloured pulp, less pronounced acidity and are sweeter than ‘Prata Comum’ fruits (Pereira, 
Gasparoto, & Pereira, 2005a). 

In 2010, the cultivar BRS Japira was launched by Embrapa Cassava and Tropical Fruit culture, in the state 
of Bahia (Embrapa, 2020b). This hybrid is resulted from the cross between Pacovan triploid (AAB) and M-53 
diploid (AA). ‘BRS Japira’ is resistant to important pests and diseases related to banana farming, such as 
Panama disease, anthracnose, black and yellow sigatoka. They are tall and have good tillering, which similar 
traits are found in other cultivars of the Prata subgroup. The ripe fruits have a cream coloured pulp, intense 
yellow peel, and less acidity than ‘Prata Comum’ fruits (Pereira, Gasparoto, & Pereira, 2005b). 

The BRS Platina cultivar was launched by Embrapa Cassava and Tropical Fruit Culture (Bahia, Brazil) in 
2012, this tetraploid hybrid (AAAB) is a result from the cross between Prata Anã (AAB) with M-53 diploid. 
The plants are resistant to Panama disease and yellow sigatoka. They are medium sized, have an average 
yield (20 t ha-1) and cycle duration of 375 days (Amorim & Santos-Serejo, 2011; Embrapa 2012). This cultivar 
produces large sized fruits with light green colour, great flavour, improved acidity traits, but less sweet than 
‘Prata Anã’ fruits (Oliveira, Donato, Mizobutsi, Silva, & Mizobutsi, 2013; Donato, Arantes, Silva, & Cordeiro, 
2009).  

There are some other examples of hybrids belonging to Prata subgroup that have been studied as an 
alternative to most traditional cultivars, such as ‘Prata Zulu’, which is originally from Africa. This cultivar also 
presents resistance against black and yellow sigatoka, but susceptible to other pests and diseases that could 
affect the whole banana orchard. The plants of ‘Prata Zulu’ are tall and have good tillering, but a long cycle 
(401 days in the Amazon region). The cluster weighs from 20 to 25 kg with an average of 10 bunches each, 
resulting in an expected yield of 33 t ha-1 in the first cycle and 49.9 t ha-1 in the second one. The fruits have a 
bittersweet flavour with a sticky and grey coloured pulp (Fancelli, 2003).  

FHIA 18 and Prata Grauda cultivars are both tetraploids (AAAB group) which were developed by The 
Honduras Foundation for Agricultural Research (FHIA) (Fancelli, 2003; Silva, Santos-Serejo, & Cordeiro, 
2004). Moreover, both are potential alternatives to the traditional cultivars of Prata subgroup. The ‘FHIA 18’ 
hybrid is a result of the cross between Prata Anã (AAB) and SH-3142 diploid and, therefore, has similar traits 
as cultivars of the Prata subgroup (Cruz-Junior et al., 2007; Godoy et al., 2016). With regards to ‘FHIA 18’, 
the plant height can reach up to 2.7-3.65 m and the pseudo-stem perimeter ranges between 84.9 to 96 cm. 
This plant contains from 11 to 14 leaves during flowering, the vegetative cycle varies from 282 to 435 days 
and the cluster weighs between 20.7 and 32 kg (Nomura et al., 2013; Donato et al., 2009). ‘FHIA 18’ has 
good tillering; yield can exceed 20 tons per hectare and fruits with length up to 15 cm (Fancelli, 2003). This 
cultivar is resistant to black sigatoka and an intermediate susceptibility to yellow sigatoka; but susceptible 
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to bacterial diseases that commonly affect banana orchards (Smith, Langdon, Pegg, & Daniells, 2014).  
Prata Grauda cultivar was developed by the cross between ‘Prata Anã’ and diploid SH-3393. This cultivar 

produces a great amount of large sized fruits with more astringent flavour than ‘Prata Anã’ fruits. The plants 
are medium sized with a vegetative cycle of 360 days; the cluster weighs about 25 kg and the yield of 50 t 
ha-1. Being resistant to Panama disease, an intermediate susceptibility to yellow sigatoka, but susceptible to 
moko and nematodes (Silva et al., 2004). 

FHIA 01 is another cultivar developed by The Honduras Foundation for Agricultural Research (FHIA). This 
hybrid is a result from the cross between ‘Prata Anã’ and SH-3142 diploid (AA) (Dantas, 1999). The plant is 
tall and have good tillering; the vegetative cycle lasts about 353 days. The cluster weighs around 24 kg with 
10 bunches each. FHIA 01 is a potential alternative to ‘Prata Comum’ due to their resistance against yellow 
and black sigatoka (Fancelli, 2003), among other positive traits such as tolerance to low temperatures, 
drought periods and reduced soil fertility. Moreover, bunches present good size and post-harvest duration 
with flavoured and textured fruits (Dantas, 1999). 

 

  Table 1: Main characteristics of traditional cultivars and tetraploid hybrids belonging to Prata subgroup.  

CULTIVAR CHARACTERISTICS REFERENCES 

Prata Anã 

Genotype: AAB; 
Susceptible to: black and yellow sigatoka and Panama 
disease; 
Size: small/ medium;  
Vegetative cycle: 407 days;  
Cluster weight: 14 a 16 kg;  
Number of bunches: 8;  
Yield: 24 t ha-1; 
Fruit length: 10 a 13 cm;  
Fruit diameter: 3.5 a 4 cm. 

(Silva & Rodrigues, 

2013a; Roque et al., 

2014; Silva et al., 1999; 

Silva et al., 2004) 

Pacovan 

Genotype: AAB; 
Susceptible to: black and yellow sigatoka and Panama 
disease; 
Size: tall;  
Vegetative cycle: 350 days; 
Cluster weight: 16 kg;  
Number of bunches: 7; 
Yield: 40 t ha-1; 
Fruit length: 18.8 cm;  
Fruit diameter: 3.4 cm. 

(Silva et al., 2013; 

Roque et al., 2014; 

Embrapa 2012, Donato 

et al., 2009) 

Prata Zulu 

Genotype: AAB; 
Susceptible to: Panama disease;; 
Resistant to: black and yellow sigatoka; 
Size: tall;  
Vegetative cycle: 401 days;  
Cluster weight: 20 a 25 kg;  
Number of bunches: more than 10 per cluster; 
Yield: 33 a 49 t ha-1; 
Fruit length: 15 cm;  
Fruit diameter: 3.4 cm. 

(Fancelli, 2003; Ramos, 

2008) 

FHIA 01 

Genotype: AAAB; 
Susceptible to: Panama disease; 
Resistant to: black and yellow sigatoka; 
Size: tall; 
Vegetative cycle: 353 days;  
Cluster weight: 24 kg;  
Number of bunches: 10; 
Yield: 43.1 t ha-1; 
Fruit length: 22.4 cm; 
Fruit diameter: 3.6 cm. 

(Dantas, 1999; Fancelli, 

2003; Ramos, 2008) 
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FHIA 18 

Genotype: AAAB; 
Susceptible to: yellow sigatoka and Panama disease; 
Resistant to: black sigatoka; 
Size:  small/ medium; 
Vegetative cycle: 383 days;  
Cluster weight: 40 kg;  
Number of bunches: more than 10 per cluster; 
Yield: 20 t ha-1; 
Fruit length: 15 cm;  
Fruit diameter: 3.18 cm. 

(Fancelli, 2003; Silva et 

al., 2004) 

Prata Graúda 

Genotype: AAAB; 
Susceptible to: yellow and black sigatoka; 
Resistant to: Panama disease; 
Size: medium; 
Vegetative cycle: 360 days;  
Cluster weight: 25 kg;  
Number of bunches: 9; 
Yield: 50 t ha-1; 
Fruit length: 22.7 cm;  
Fruit diameter: 3.70 cm. 

(Silva et al., 2004) 

Pacovan Ken 

Genotype: AAAB; 
Resistant to: yellow and black sigatoka, and Panama 
disease; 
Size: tall; 
Vegetative cycle: 455 days;  
Cluster weight: 19.67 kg;  
Number of bunches: 8; 
Yield: 20 t ha-1; 
Fruit length: 21 cm;  
Fruit diameter: 3.35 cm. 

(Donato et al., 2009; 

Weber, Santos Garruti, 

Norões, & Silva, 2017) 

BRS Preciosa 

Genotype: AAAB; 
Resistant to: black and yellow sigatoka, and Panama 
disease; 
Size: tall; 
Vegetative cycle: 447 days;  
Cluster weight: 19.33 kg;  
Number of bunches: 7; 
Yield: 20 t ha-1; 
Fruit length: 20.3 cm;  
Fruit diameter: 3.46 cm. 

(Donato et al., 2009, 

Embrapa 2020b) 

BRS Japira 

Genotype: AAAB; 
Resistant to: black and yellow sigatoka, and Panama 
disease; 
Size: tall; 
Vegetative cycle: 459 days;  
Cluster weight: 19.69 kg;  
Number of bunches: 8; 
Yield: 25 to 31 t ha-1; 
Fruit length: 20.5 cm;  
Fruit diameter: 3.30 cm. 

(Embrapa, 2020a, 

Donato et al., 2009; 

Weber et al., 2017; 

Nogueira et al., 2018) 
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BRS Platina 

Genotype: AAAB; 
Resistant to: black and yellow sigatoka, and Panama 
disease; 
Size: medium; 
Vegetative cycle: 375 days;  
Cluster weight: 17.13 kg;  
Number of bunches: 7; 
Yield: 20 a 40 t ha-1; 
Fruit length: 21 cm;  
Fruit diameter: 3.8 cm. 

(Amorim & Santos-

Serejo., 2011; Embrapa, 

2012, Weber et al., 

2017) 

BRS Vitória 

Genotype: AAAB; 
Resistant to: black and yellow sigatoka, and Panama 
disease;; 
Size: tall; 
Vegetative cycle: 307 days;  
Cluster weight: 23 kg;  
Number of bunches: 8; 
Yield: 32 t ha-1; 
Fruit length: 21.3 cm;  
Fruit diameter: 3.4 cm. 

(Pereira et al., 2005b, 

Weber et al., 2017) 

 

AGRONOMIC PERFORMANCE AND FRUIT QUALITY OF CULTIVARS BELONGING TO PRATA 
SUBGROUP  

 
 Among the best cultural practices in banana production, one must consider the plant height, since is an 

important trait for planting density tolerance and fruit harvesting, that is, direct factors that influence the 
cost of the fruits. Besides that, it is an important criterion for selecting the most appropriate cultivar 
according to specific regions with regards to the incidence of gusty winds (Nogueira, et al., 2018).  

In a study that assessed the vegetative development of banana genotypes in the edaphoclimatic 
conditions of Vale do Ribeira, Nomura et al. (2013), found that the small-sized genotypes (BRS Platina, FHIA 
18 and Prata Anã cultivars) presented the average heights between 2.66 to 3.56 m in the first and second 
cycle. 

Nomura et al. (2013) found the largest pseudo-stem diameters in cultivars of the AAAB group, which is 
related to ‘Prata’, as follows: BRS Maravilha, Prata Anã, BRS Platina and BRS Garantida. This characteristic is 
crucial for genetic improvement of banana, since pseudo-stem diameter is related to vigor and the capacity 
of the plant to support the cluster weight (Silva et al., 1999), besides having a positive correlation with 
production traits (Perez, Simão, & Manica, 1973) 

The phenological cycles of banana plants are directly related to the early harvest of their fruits, as it 
indicates the number of days necessary for bunch emission and formation and, consequently, anticipates 
the return on invested capital (Santos et al., 2006). In subtropical regions, studies are needed to identify the 
most stable and adapted cultivars, since banana farming is originally grown in tropical climates. Therefore, 
an experiment was conducted in the region of São Manuel, state of São Paulo, the authors found the FHIA 
18 hybrid presented the longest production cycle (i.e. a late cultivar) with an adequate cultivation potential 
due to good productive performance under the evaluated conditions (Bolfarini, Javara, Leonel, & Leonel, 
2014). 

Among banana cultivars, there is often a great variation due to their intrinsic characteristics. These 
differences may be regarded to the variation of fruit size and shape or in the number of fruits and hands per 
bunch. Banana plants of the Cavendish subgroup commonly produce larger bunches than Prata subgroup 
(Alves, 1999).  However, these characteristics also depend on the orchard’s edaphoclimatic conditions and 
cultural practices adopted (Borges & Souza, 2004).  

In a research carried out in the sub-middle region of the São Francisco valley, Silva, Jesus, Anjos, Machado 
and Ribeiro, (2016), evaluated the production and fruit quality of the banana cultivars ‘BRS Maravilha’ and 
‘BRS Preciosa’ in the first and second production cycle. Then, ‘BRS Maravilha’ presented a higher number of 
bunches per cluster in the second cycle, which is crucial for producers and breeders, since the bunch 
(banana fruits) is the commercial unit, according to Silva, Pires, Pestana, Alves and Silveira, (2006). 

Fruit dimensions and weight are attributes regarded to genetic association and high heritability; these 
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factors are relevant for assessing cluster yield of a given cultivar (Tenkouano, Ortiz, & Baiyeri, 2002). In the 
Jaguaribe-Apodi plateau (Brazilian north-eastern), a study was carried out to evaluate growth and 
production of 20 banana genotypes that are resistant to black sigatoka. They were then compared to the 
most common cultivars grown by farmers, which are susceptible to the disease, Weber et al. (2017) found 
that ‘BRS Tropical’ presented lower weight and size than almost all other genotypes. The shape of these 
resistant genotypes is highly desirable, since are like ‘Prata Anã’ and, therefore, meeting consumer’s 
preference (Matsuura, Costa, & Folegatti, 2004).   

For commercial production of bananas, planting density highly influences on plants growth and 
development due to the competition for sunlight among them. The management of plant population 
density is needed to control the amount of sunlight that is received by the crop. In this way, high planting 
density impact on the agronomic performance, which can decrease, as there is an increase in the 
competition for sunlight, besides that, there are also the matters of water loss through transpiration and 
the incidence of pests and diseases (Cayón, Valencia, Morales, & Domínguez, 2004).  In Los Angeles, Los 
Rios Province in Ecuador, Cartazar; Wolf and Gonzalez (2015) determined the optimal planting density for 
‘Barraganete’ (AAB) genotype during the first production cycle. The authors concluded the best planting 
density is around 2800 and 3000 plants. ha-1; however, fruits destined for the foreign market should be 
around 2500 plants. ha-1. 

In a study carried out in the southwest of Bahia, Magalhães et al. (2020) analysed the production and 
water use efficiency (WUE) of ‘Prata Anã’ under irrigation depths and planting densities. According to them, 
the planting density that results in 3333 plants. ha-1 reduces the yield with regards to the fruit’s productive 
traits. However, it increases in yield and keeps the fruits commercial classification, regardless of the 
irrigation depth. 

Furthermore, banana plants have a relatively high nutrient demand, because of not only the high 
accumulation and export of nutrients, but also is commonly grown in soils with nutrient deficiency, mainly 
nitrogen, phosphorus, and potassium (Silva & Borges, 2008). The fertilizer recommendations for banana 
plants in Brazil are not specified for different subgroups and cultivars (Nomura et al., 2013). However, these 
recommendations should also consider both climate and soil conditions of each region, in addition to the 
nutritional needs of each cultivar, as these factors can influence on the necessity of an orchard before 
fertilization (Leonel et al., 2020).  

There is a paucity of literature that assesses the response of bananas to phosphorus application and such 
relationship with mineral metabolism, probably it is because the macronutrient is absorbed in smaller 
amount (Hoffmann et al., 2010). However, there are some evidences that the supplementation may benefit 
agronomic performance and the quality of banana fruits (Liu et al., 2015; Silva & Rodrigues, 2013a; Attia, 
Ahmed, & El-Sonbaty, 2009). 

With regards to the interaction between phosphorus application and crop cycles for plant growth variable 
of the ‘FHIA 18’ hybrid, Leonel et al. (2020) found the plant height increases linearly as a function of the 
phosphorus doses applied in the first cycle. However, phosphorus promoted a quadratic increase in plant 
height in both second and third cycles, with a maximum rate at 30 and 29 of P2O5 (kg/h-1), respectively. 

Fertilization was highly influenced by irrigation in banana orchards, especially potassium, contributing to 
better plant nutrition (Martins, Narita, Suguino, & Takata, 2011). Pereira et al. (2019) evaluated banana 
genotypes of ‘Prata Anã’ between 2015 and 2017 in orchards with irrigated and rainfed systems in Minas 
Gerais. The authors concluded that fruit production in irrigated system was 60% higher than rainfed one, 
confirming the viability of the use of water supplementation for growing bananas. In a study carried out in 
the city of Vera Cruz, in the mid-west of São Paulo state, Martins, Narita, Suguino and Takata (2020) aimed 
to evaluate the performance of banana genotypes under micro-sprinkler and rainfed irrigation. According 
to the authors, the micro-sprinkler irrigation positively interferes in the vegetative and productive 
characteristics of banana trees of Galil 18 cultivar (Prata subgroup). 

 

THE CULTIVAR DIVERSIFICATION OF THE CAVENDISH SUBGROUP 

The Cavendish subgroup has attained great importance in banana production, since are either 
destined for export or for domestic consumption (Lima et al., 2012). These bananas have a very 
distinctive thin, long, curved shaped fruits with a tip or apex in the form of a bottleneck; the ripe fruits are 
yellow and green with a sweet flavour. The plants may have red sheaths, waxy and green petiole, an olive-
green coloured pseudo-stem with brown and black spots, and a slight cone-shaped cluster (Lima et al., 
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2012). One of the main variations of the subgroup is related to the plant’s size, which is therefore used to 
divide them into five categories: very small, small, medium, medium tall, and tall (Shepherd, 1984). 

The Cavendish subgroup is formed by a set of cultivars that are highly sensitive to mutations, since clonal 
sum variations in banana plants occur at a much higher level than other crops, it may happen due to mitotic 
instability (i.e. mitosis that the end results in cell production with different ploidy). This can also be 
observed in field at lower frequencies; thus, demonstrating that is not exclusive in tissue culture (Hwang & 
Tang, 1996).  

Therefore, one can explain the appearance of dozens of cultivars of the AAA genome group (Cavendish 
subgroup). Although, the cultivars of this subgroup are mutation-sensitive in terms of size, the Cavendish 
subgroup are widely commercialized. Among the main cultivars of this subgroup, it can be mentioned the 
following: Nanica, Nanicão, Willians Hybrid, and Grand Naine (Lima et al., 2012). 

The Nanica cultivar (AAA) is the most widespread in the world. This cultivar is very small (from 1.5 to 2.0 
m), the pseudo-stem presents brown to black patches on an olive green background with a cone-shaped 
cluster that weighs from 25 to 45 kg; the fruits of the first bunch are arranged in a disorderly manner. The 
cluster has from 10 to 13 bunches, each bunch has about 16 to 34 fruits, totalling 150-272 bananas. The 
fruit measures 14-25 cm, weighs from 87 to 260 g, has a rounded apex, medium pedicel, and the ripe fruits 
are green and yellow. The pulp ranges from creamy white to pale yellow, with a pleasant sweet taste 
(Cordeiro, 2000). 

‘Nanicão’ (AAA) is a mutation of ‘Nanica’ that occurred in the State of São Paulo. According to Cordeiro 
(2000), the size of this cultivar is between 3.00 - 3.50 m, the pseudo-stem and leaves presents the same 
colour as Nanica and, a more uncompressed leaf rosette. ‘Nanicão’ has a cylindrical-shaped cluster 
(medium to large size) weighing from 25 to 50 kg, the cluster has around 10 to 15 bunches, which has about 
16 to 34 fruits, totalling 150-290 bananas. The 15 to 26 cm fruits weigh between 90 to 290 g and are more 
curved than ‘Nanica’ ones. These characteristics satisfy the international trade standards. The rachis has a 
small portion of persistent bracts (smaller than ‘Nanica’), covering around 50% of male flowers. The initial 
portion of the rachis is devoid of male fruits in the first 10-30cm. 

Grande Naine is another cultivar of Cavendish subgroup (AAA), has high productive capacity, green 
coloured pseudo-stem with dark spots and medium size, this cultivar is an intermediate between ‘Nanica’ 
and ‘Nanicão’ (Cordeiro, 2000). The clusters are slightly cone-shaped with long, thin, curved shaped fruits 
that also has rounded tips, short pedicels and the ripe pulp presents a very sweet flavour. ‘Grand Naine’ is 
susceptible to yellow and black sigatoka and banana root borer (Cosmopolites sordidus), but resistant to 
Panama disease (Nomura & Saes, 2013). 

Williams Hybrid is a clone of Nanicão cultivar, is also largely cultivated in Australia and Honduras, where is 
also known as Giant Cavendish. There is no significant difference towards ‘Grand Naine’ except for the size 
that is considered an intermediate between ‘Nanicão’ and ‘Nanica’ (Cordeiro, 2000). 

With regards to the banana genetic improvement of Cavendish subgroup, there is no possibility to 
develop tetraploid hybrids yet, because of total female sterility; thus, making reproduction very challenging 
(Novak, 1992). Therefore, there is a need to use other techniques to obtain new cultivars in this subgroup 
such as induced mutation or genetic transformation to expand the genetic base (Silva et al., 1999). 
According to Silva et al. (2004), the selection, collection, and evaluation of Cavendish type bananas in Brazil 
from the Germplasm Active Bank could offer alternatives for new materials, that is, aiming at using as 
varieties in production systems.  

In consequence field selection and evaluation enabled obtaining cultivars that presented high yield and 
resistance against pests and diseases, such as ‘Nanicão IAC 2001’ (AAA), selected by APTA - Agronomic 
Institute of Campinas (SP), which presents fruits similar to ‘Grande Naine’, besides being tolerant to yellow 
and black sigatoka, as well as Panama disease. This cultivar is medium-sized, has cluster weighing from 20 
to 45 kg with up to 11 bunches (Nomura & Saes, 2013). The fruits are characterized by a smooth and thick 
peel with light yellow colour and cream-coloured farinaceous pulp. Also, the shelf life and vitamin C content 
are significantly longer and higher than ‘Nanicão’ fruits, respectively (Moreira, 2003). 
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Table 2. Main characteristics of traditional cultivars and their potential substitutes belonging to the 
Cavendish subgroup. 

 

CULTIVAR CHARACTERISTICS  REFERENCES  

Nanica 

Genotype: AAA; 

Susceptible to black and yellow sigatoka; 

Resistant to Panama disease 

Size: small;  

Vegetative cycle: 290 days;  

Cluster weight: 25 to 45 kg;  

Number of bunches: 10 a 13;  

Yield: 25 t ha-1; 

Fruit length: 14 a 25 cm;  

Fruit diameter: 3.1 cm.  

(Cordeiro, 2000; Jesus et al., 2004; 

Aquino 2004; Silva et al., 2004; 

Cordeiro, 2021) 

Nanicão 

Genotype: AAA; 

Susceptible to black and yellow sigatoka; 

Resistant to Panama disease 

Size: medium;  

Vegetative cycle: 290 days;  

Cluster weight: 25 to 50 kg;  

Number of bunches: 10 to 15;  

Yield: 36.9 t ha-1; 

Fruit length: 15 to 26 cm;  

Fruit diameter: 3.6 cm.  

(Cordeiro, 2000; Ramos et al., 2009, 

Lima et al., 2012) 

Grand Naine  

Genotype: AAA; 

Susceptible to black and yellow sigatoka; 

Resistant to Panama disease 

Size: medium;  

Vegetative cycle: 300 to 365 days;  

Cluster weight: 31 to 40 kg;  

Number of bunches: 9 to 11;  

Yield: 46.9 t ha-1; 

Fruit length: 16 to 25 cm;  

Fruit diameter: 3.5 cm.  

(Cordeiro, 2000; Nomura & Saes, 

2013; Gonçalves, 2018) 
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Williams Hybrid 

Genotype: AAA; 

Susceptible to black and yellow sigatoka; 

Resistant to Panama disease; 

Size: medium;  

Vegetative cycle: 539 days;  

Cluster weight: 27 to 34 kg;  

Number of bunches: 10;  

Yield: 23.45 t ha-1; 

Fruit length: 15 a 23 cm;  

Fruit diameter: 4.2 cm.  

(Cordeiro, 2000, Njuguna et al., 2008; 

Lima, Santos, Krause, Garbúgio, & 

Santi, 2018) 

Nanicão IAC 2001 

Genotype: AAA; 

Resistant to black and yellow sigatoka, 

Panama disease; 

Size: medium/tall;   

Vegetative cycle: 437 days;  

Cluster weight: 20 to 45 kg;  

Number of bunches: 11;  

Yield: 24.32 t ha-1; 

Fruit length: 21 cm;  

Fruit diameter: 3.4 cm.  

(Saes et al., 2005; Moreira 2003; 

Bolfarini et al., 2014)  

 

AGRONOMIC PERFORMANCE AND FRUIT QUALITY OF CULTIVARS BELONGING TO CAVENDISH 
SUBGROUP 

 
The agronomic characterization normally provides information for the vegetative traits such as pseudo-

stem diameter; plant height; cluster, bunch, and fruit weight; fruit diameter and length; among others. All 
these traits are relevant to identify and select superior individuals that may be affected by natural or 
artificial selection; besides the influence caused by the environment. (Amorim et al., 2009). The 
organoleptic attributes of the fruit (i.e. flavour, shelf life and appearance) is another important 
characteristic, since banana peel is a factor of great impact on consumers’ purchasing decisions (Garruti et 
al., 2012). Several studies have been carried out regarding the development, production and fruit quality of 
banana cultivars that are tolerant and resistant to diseases in different edaphoclimatic conditions in recent 
years in Brazil. 

Ferreira and Silva (2002) collected 69 clones of the Cavendish subgroup (49 of the ‘Nanicão’ type and 20 
of the ‘Grande Naine’ type) of banana producers from the states of São Paulo, Minas Gerais, Bahia and 
Santa Catarina. The first analysis was therefore made at Embrapa Cassava and Tropical Fruit in Cruz das 
Almas, state of Bahia. This evaluation considered the agronomic characteristics and fruit quality; thus, the 
results obtained showed variability in all evaluated traits (Silva et al., 2004). Then, five clones of ‘Grand 
Naine’ and four of ‘Nanicão’ were selected for their superior characters and, then, evaluated in the 
edaphoclimatic conditions of the northern region of Minas Gerais by Silva et al. (2006). Furthermore, the 
authors recommended the ‘Nanicão IAC Abóbora Verde’ and ‘Grand Naine Williams’ clones, as they present 
the best agronomic performance with regards to the evaluated characters, according to the experiment 
conditions.  

In a study conducted by Lima et al. (2018) on the cultivars’ agronomic performance, the researches 
selected five cultivars of the Cavendish subgroup, three of the Prata group, three of the Maçã group and 
one of the Terra group over two productive cycles in Tangará da Serra, state of Mato Grosso. The authors 
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found higher productive potential on two cultivars of the Cavendish subgroup (Epagri and Willians), due to 
the better adaptability regarding to the region’s edaphoclimatic conditions.  

In the edaphoclimatic conditions of the Palmital, state of São Paulo, Camolesi, Neves, Martins and 
Suguino, (2012) evaluated the agronomic behaviour of some cultivars of Cavendish subgroup (Nanicão IAC 
2001, Nanicão Jangada and Grand Naine). The authors reported that these cultivars showed better 
vegetative behaviour and productive performance, specially ‘Nanicão Jangada’ that presented the best 
performance for almost all the evaluated production traits; thus, being highly indicated for this region. 

Bolfarini et al. (2014) also evaluated Nanição IAC 2001 and Grand Naine of the Cavendish subgroup in São 
Manuel, state of São Paulo. The authors also observed that these cultivars stood out from others in terms 
of production variables. Nomura et al. (2017) reported that ‘Nanição IAC 2001’ and ‘Grand Naine’ showed a 
great response to nitrogen and potassium fertilizations in Vale do Ribeira, state of São Paulo. The authors 
applied a dose of 150% of the recommended fertilization to reach maximum yield, but ‘FHIA 17’ showed 
low response. 

According to Silva et al. (1999), the cultivars of the Cavendish subgroup obtain better productive 
performance in relation to the other subgroups, as this cultivar group presents good adaptability and 
stability to most edaphoclimatic conditions. In addition to producing the largest clusters among edible 
banana cultivars (Nomura et al., 2017), the cultivars of the Cavendish subgroup are quite demanding in 
terms of soil fertility, water availability and cultural practices (Cordeiro, 2000). 

 

FINAL COMMENTS 

Many banana genotypes have been developed and evaluated in several researches, which have shown 
good attributes of agronomic performance and fruit quality. However, studies that assess the sensorial 
acceptance of these products are needed as much as studies that reach all producers and consumers to 
share all the findings related to the production system. Therefore, the favourable aspects of each genotype 
must be emphasized, highlighting the characteristics that favour all production chain, including their 
sustainability. Thus, attracting the attention not only of banana growers, who wish to increase their 
production, but also of consumers who seeks for alternative products with food safety and quality 
assurance, as well as environmentally friendly. 
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