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Abstract 

Context: Papaya (Carica papaya L.) is one of the most important and widely spread fruit trees in tropical and 

subtropical countries. The single variety exploitation based on Maradol roja cultivar, in Cuba, has exposed 

this crop to serious risks. Hence, the introduction, characterization, and maintenance of new germplasm of 

this species is a critical factor when identifying and obtaining new genotypes. 

Aim: To evaluate these cultivars, in order to broaden the genetic diversity of this plant, and continue with the 

genetic breeding program for this species. 

Methods: This research study was done at the Tropical Crop Vegetable Research Institute (INIVIT), on 

mulled brown soil with carbonates. Different parameters were analyzed, such as, plant height (cm), base 

perimeter (cm), number of active leaves, height of first inflorescence (cm), and average weight of the fruit 

(kg), number of fruit per plant, flesh thickness (cm), and yield (t.ha-1) at the end of the plant cycle. 

Information was processed through an object-oriented programing language named R 3.6.1 (R Development 

Core Team). 

Results: This study demonstrated a broad variability in growth and productivity of different cultivars. 

Conclusions: Cultivars Enana and Criolla grew smaller, which makes them suitable as genotypes to 

genetically contribute to a reduction in plant size, and cultivars INIVIT fb-4 and INIVIT fb-17 showed 

acceptable agronomic features suitable for the large papaya consuming market internationally. 
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Introduction 

Family Caricaceae has six genuses and 35 species 

(Fuentes & Santamaría, 2014), of which Carica 

papaya L. is the most important species due to the 

commercial value and fruit sales volume. This 

species is original from the north of Central America, 

and the south of Mexico, with cultivated and wild 

populations that have high morphological variations 

in shape, size, epidermal color, taste, total fruit 

soluble flavors, and plant size (Singh & Kumar, 

2010). Morpho-agronomic characterization is a 

widely used traditional and efficient method to know 

the morphological diversity of populations 

(Rodríguez et al., 2013). In Cuba, papaya is one of 

the main fruit crops, with approximately 4.994 ha 

across the country. However, due to the single-

variety exploitation based on Maradol variety, this 

crop is exposed to serious risks mostly related to 

pests and diseases (Pérez et al., 2012). Therefore, the 

introduction and characterization of traditional 

varieties (Aikpokpodion, 2012; Asudi et al., 2010), 

improved varieties (Singh & Kumar 2010), and both 

(Sompak et al., 2014), whith a broad commercial 

interest, is important. Coppens d’Eeckenbrugge et al. 

(2007) have contributed to strategies for planning 

handling, genetic breeding, germplasm bank 

preservation, and sustainable utilization of diversity 

(Ara et al., 2016). 

The aim of this paper is to evaluate and characterize 

these cultivars, in order to broaden the genetic 

diversity of this crop, and to continue with the genetic 

breeding program for this species at INIVIT. 
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Materials and Methods 

The study was done at the Tropical Crop Vegetable 

Research Institute (INIVIT), located on 22o35’ NL, 

and 80º18’ WL, 44.56 meters above sea level, in the 

municipality of Santo Domingo, province of Villa 

Clara, on mulled brown soil with carbonates, based 

on the genetic classification of Cuban soils 

(Hernández, Ascanio, Morales & Cabrera, 2005). It 

comprised the March 2018-May 2019 period. The 

local annual temperature throughout the trial was 

22.8 °C, with minimum temperatures of 21 °C, and 

maximum temperatures of 27.5 °C. The mean annual 

precipitation value was 141.4 mm, and mean annual 

relative humidity was higher than 79.2%, according 

to the agro-weather station. 

The plant material used for morphoagronomic 

characterization included the following cultivars: 

INIVIT fb-17, Criolla, Gigante guantanamera, 

NARAN, Red Ladys, Cartagena roja, NIKA 3, 

INIVIT fb-4, Scarlet princess, Tainung 1, Tainung 5, 

Sunrise solo, Cartagena amarilla, Maradol amarilla, 

Gigante matancera, HG X MA, Enana, and Maradol 

roja, as control. One of them was native, the other 

were introduced. A randomized block design with 

three repetitions of 20 plants per plot was used, with 

plant spacing of 4 x 1.5 m. The plantation was semi-

protected with natural maize barriers (Zea mays L.). 

The seedlings (15 cm high) were transplanted at 28 

days. 

The following features were evaluated in the three 

repetitions with 20 plants each: 

• Evaluations were made at 10 months of age, of 

growth features: plant height (cm), base 

perimeter (cm), number of leaves, and height of 

first inflorescence (cm). 

• The productivity, average fruit weight (kg), 

number of fruits/plant, fruit flesh thickness (cm), 

and yield (t/ha-1) were evaluated at 8 months 

following planting. 

The Shapiro-Wilk (Shapiro & Wilk 1965) normality 

test from the stats package was used in this research. 

Single-factor ANOVA was performed. The aov 

function described in the package Stats (Y~X) was 

used, where Y is the response variable, which is the 

quantitative variable associated to the experiment, 

and X is the factor, the condition established to 

measure the response variable. 

The Tukey test was used for multiple comparisons, to 

estimate the differences among treatments, 

comparing all the possible means two by two. The R 

Tukey test used the HSD Tukey function, 

implemented in the package {Stats}. Information was 

processed through an object-oriented programing 

language named R 3.6.1 (R Development Core 

Team). 

Results and discussion 

The variability observed in plant height, stem 

diameter, and leaf and fruit number may have been 

influenced by the environmental conditions. This 

aspect influenced the different phenological phases of 

plants at the time of evaluation. Accordingly, 

temperature is the factor that determines the duration 

of phenological phases from seed germination to fruit 

maturity (Hernández & Soto., 2012 and Maqueira et 

al., 2016). 

Table 1 shows the features of growth and 

productivity in the cultivars studied. The genetic 

richness is being used to generate new more 

productive papaya varieties, and smaller plants 

(Vázquez et al., 2014). The results of this parameter 

permit to suggest cultivars Enana (82.45 cm) and 

Criolla (88.50 cm) as genotypes for breeding 

programs, and can be used to genetically contribute 

to a reduction in plant size. The stem base perimeter 

showed a significant difference, with cultivars 

Sunrise solo, Tainung 1, and Gigante guantanamera 

having the highest values (26.73 cm, 26.24 cm, and 

26.00 cm, respectively), with no significant 

differences between them, but with the other cultivars 

evaluated. According to Rodríguez & Rosell (2005), 

this parameter somehow indicates plant vigor, which 

is considered a positive value when selection. The 

comparison referred to as the number of leaves 

produced indicates that cultivars NIKA 3, Scarlet 

princess, Tainung 1, and Red Ladys produced the 

greatest number of leaves, with no significant 

differences from cultivars INIVIT fb-17, Tainung 5, 

and Gigante matancera. These results correspond to 

the reports of Muñozcano & Martínez, (2009), 

considering 100 or more leaves produced every year 

as a basis, when choosing the best vegetative growing 

cultivars, and it is also an indicator of productivity, 

considering that the axillary buds of each leaf 

produces one fruit, at least. Likewise, the reduction of 

the insertion height of the first flower in papaya has 

an economic relevance, since it allows for greater 

duration of the harvest, which along with early 

fruiting and plant vigorousness, are attractive features 

in terms of papaya breeding (Marin et al., 2006), 

being considered as very positive, since it facilitates 

collection and reduces labor costs. The best results 

were observed in NARAN, Cartagena roja, and 

Maradol roja. 

http://www.revistas.reduc.edu.cu/
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Treatments with the same script have no significant differences 

From table 2, it can be deduced that the productive 

performance of the cultivars evaluated, which shows 

that cultivar Sunrise plants were the only ones that 

produced the greatest number of fruits, differed 

significantly from the other cultivars. This occurs 

thanks to the genetic characteristics of this variety 

that lead to higher flower development, and to the 

formation of flower-fruit per node, and the presence 

of double peduncles, a negative feature of selection 

programs, which coincides with a study done in the 

conditions of Jagüey Grande (Alonso et al., 2009). In 

turn, broad variability was observed in the average 

weight feature of the fruits from cultivars evaluated, 

which is associated with the demands of the market 

(De Morais et al., 2008), between 5.60 kg and 1.58 

kg, the higher value corresponds to HG X MA, 

without significant differences from INIVIT fb-4 and 

INIVIT fb-17. Similar results were achieved in 

evaluations made to wild papaya collections on five 

locations of Costa Rica (Brown et al., 2012). Today, 

the already extensive market of papaya fruits is 

considerably growing worldwide; hence, these 

papaya cultivars may be an alternative with a higher 

potential to meet the consumer demands of this item 

(Alonso et al., 2008). Regarding the thickness of the 

flesh, the highest value was observed in cultivar 

INIVIT fb-4, with 5.41 cm, with no significant 

differences from INIVIT fb-17 and Enana, which is 

appealing, since the edible part of the fruit is much 

better used, and the central cavity is smaller. 

According to Rugiero (1980), a small seminal cavity 

is preferable, since it provides more pulp with easily 

removed seeds, and according to Marin et al. (2006), 

consumers prefer hermaphrodite papaya plants with a 

piriform and/or elongated format, which is associated 

with a smaller ovarian cavity, and thicker pulp. This 

feature offers greater commercial value to this kind of 

fruits in the market. The sexual type of Carica 

papaya L. can only be visualized until flowering 

(after three months following transplantation, 

approximately), as reported by Ming et al. (2007); 

Niroshini, et al. (2008); Reddy, Krishna & Reddy 

(2012). Therefore, the determination of the sex of 

papaya seedlings is critical for plant breeders, being a 

complement of traditional selection of plants ready 

for bearing fruits, depending on the demands of the 

market, or to introduce them to the genetic selection 

and breeding program of the species (Sánchez-

Betancourt & Nuñez, 2008). Besides, the fruits from 

hermaphrodite papaya flowers are generally 

elongated, with sufficient firmness to withstand post-

harvest mechanical damage, and with a higher 

commercial demand, as it uses less space per unit 

when packing, which means savings in leasing, 

especially for exports (Muñozcano & Martínez, 

2009). 

INIVIT fb-4 showed higher yields per plant (146.97 

t/ha) without significant differences from INIVIT fb-

17 (144.63 t/ha), with significant differences from the 

other cultivars. The production from this cultivar 

coincides with studies done by Ruiz et al. (2018), 

which was around 120.76 kg/plant. 

 

Treatments with the same scripts have no significant differences 
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Conclusions 

The cultivars studied showed proper adaptation to the 

cultivating conditions, depending on the descriptive 

characteristics of plants, representing a great advance 

to develop further breeding programs in papaya for 

commercial purposes. 

Cultivars Enana and Criolla were the smallest, which 

suggests that they can be used as genotypes for 

breeding programs, and can contribute genetically to 

a reduction in plant size. 

Cultivars INIVIT fb-4 and INIVIT fb-17 were the 

largest producers, demonstrating acceptable 

agronomic characteristics for the consuming market 

of large papaya fruits, nationally and internationally. 
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