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ABSTRACT

The identification of productive plants with fruits of desirable characteristics contributes to the optimization of
commercial crops of red mombin fruits. The aim of this work was to evaluate the genetic diversity among the provenance
of red mombin of two municipalities of the state of Goias. The fruits were harvested at ripening stage 3 and transported
to the laboratoryThe treatments were composed of fruits harvested from three plants, being ten repetitions and five
fruits per experimental plot, totaling fifty fruits per provenance. Considering each repetition as an individual, 15 individuals
were evaluated for length, diameteeight, color attributes of the pericarp and pulp, soluble solids content and titratable
acidity of the pulp, ratio of soluble solids content and acidity vitamin C content of the pulphe results were
subjected to descriptive analygianultivariate analysis was performed estimating the mean Euclidean distance obtained
from the provenances, based on the attributes of the fruits analyzed. The measure of similarity and grouping of the
provenances were done throughTheher optimization algorithm and UPGMi&ndrogramThe variables contributed
similarly to dissimilarityTheTocher method grouped the individuals into four groups, while in the UP@Widrogram,
seven groups were formed.
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INTRODUCTION The red mombin treeSpondias purpured..) is
originated inTropicalAmerica (Maldonado-Astudillet

al., 2014) and produces fruits with variable size and weight,
whose epicarp shows red coloration when matuaey@s

The fruit treeof the Brazilian Savanna are very rich
from a nutritional and functional point of viepresenting

sensory properties such as coflavor, and a very pleasant etal, 2017); howevethere is a scarcity of scientific data

aromgA_ccordlng to Negret al. (2916)’ the gonsumptlon especially regarding its genetic diversity (Sital, 2012).

of antioxidants helps protect against oxidative damage and The study of genetic diversity allows to group the
rgduges the risk.s of cardiovascular disease_s, in Whi_ﬁ'@notypes through multivariate techniques and is an
vitamins, phe_no_llc compounds, and carotenoids a Majgfsicient way of identifying the genetically different or
source of antioxidants. promising genotypes (Godeyal, 2006; Cruzt al, 2011)

Due to these factors, those fruits have great populgéeking to minimize the variation within the groups and to
acceptance and are consumed traditionalhaturaor in - maximize the variation between the groups (Rodrigties
the form of ice cream, jellies, candies, and juices. There agg, 2017).
approximately 71 fruit species with economic potentialin  These studies are essential to support breeding
the Brazilian Savanna (Agostini-Costzaal, 2010), among programs and management of plant resources, as well as
them, the fruits of red mombin occupy a prominent place to map conservation strategies on a regional or
severdregions. geographical scale (Cretal, 2011).
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The importance of knowing the genetic diversity i3/alue a* corresponds to the red-green scale and ranges
given by the possibility of establishing cultivationfrom +60 to “60, with negative values corresponding to
recommendations (Monteigd al, 2009). Due to the low different shades of green and positive values, to shades
costs of accomplishment, these studies have beefred. Parameter b* corresponds to the yellow-blue scale
extensively performed in perennial plants based cand also varies from +60 to “60, with negative values
agronomic, botanical, and morphological descriptors (Sitorresponding to blue tones and positive values, to yellow
vaetal, 2014). tones. Parameter L* refers to the brightness level, ranging

The objective of this work was to evaluate the geneticom O (black) to 100 (white).
diversity among the sources of red mombin fruits from Fruits were analyzed for soluble solids content (SS)
three locations of Savanna, considering the mostimportarging a portable refractometeand the results were
characteristics in the evaluation of the genetic diversity ekpressed in °Brix.

fruit quality traits based on multivariate procedures. The results were submitted to descriptive analysis and
the mean, minimum, and maximum values, coefficient of
MATERIAL AND METHODS variation (CV), variance, standard deviation, as well as the

The fruits were collected in a circular area located und&fative contribution (Sj) of the 10 variables by the Singh
the canopy of the plant. This area was imaginatively dividdg€thod (1981) were obtained.
into four quadrants by two lines perpendicular to each Multivariate analysis was used to estimate the mean
other forming a cartesian plan originated in the trunk ofuclidean distance obtained from the three collection
the tree, and from each quadrant, 25 fruits of red momiipvironments, evaluated based on the attributes of the
were collected, totalling 100 fruits per plant. fruits analyzed. The measurement of similarity and

After harvest, fruits were packed in |0W_densit)plustering of the collection environments was done by
polyethylene bags and transported to the laboraidrgre Tochets optimization algorithm and UPGM®Anweighted
they were selected for the absence of mechanical injR@lr Group Method usinyithmeticAverages) dendrogram
and pathogen attack. (Cruzetal, 2012).

The treatments consisted of fruits harvested in different The cut-off criterion used to determine the number of
provenances of the state, being 10 repetitions and 10 fr@#@ups in the UPGMA method was based on the relative
per experimental plot, totaling 100 fruits per origin?ize of the three levels of fusions (distances). The
Considering each repetition as an individual, there wascgphenetic correlation coefficient was calculated between
total of 30 individuals (@ble 1). Fruits were harvested athe genetic dissimilarity matrix and the matrix of the
ripening stage 3, which is characterized predominantly thenetic values to verify the consistency of the cluster
the red or yellow epidermis (Chitarra & Chitarra, 2005). Data analysis was performed with the GENES computer

Fruits were evaluated for length, diametegight, color Program (Cruz, 2013). The dendrogram was made using
attributes of the pericarp and pulp, soluble solids conter®tatistic® software version 5.0.
titratable acidity of the pulp, ratio between soluble solids
content and acidifyand vitamin C content of the pulp. RESULTS AND DISCUSSION
The weight measurements (expressed in grams) of the fruits o ) )
were obtained through a digital scale. The length and ' "€ contribution of the variables to genetic

diameter (in millimeters) of the fruits were determined usinaissi.milarity among the red mombin individuals was
a caliper relatively well distributed, ranging from 5.33 to 13.92%

The color of the pericarp and pulp was given by thQ.'able 2).The variables that contributed Fhe most to the
coordinate C* and angle Hue (h°), determined by usmgdévergence of the populations and formation of groups by

Konica Minolta® colorimetermodel CR-10, which the clustering methqu were the gpidermal coordinatg b
418, 92%) and the epidermal coordinate C (13.10%), while

system L*, a* and b*. Through these coordinates, eSS Wa:tS‘T thg variable.that cqntributed the least (5.33%).
obtained units or points of approximate visual uniformity The S |.nd|cates.wh|_ch variables can ?e excluded _|n
future studies, considering that the most important traits
express greater variability; on the other hand, those of
Smaller importance express less variahiatiowing their
disposal (Singh, 1981). Howeysince there were no ma-

measures the reflected light using a cartesian coordin

Table 1:ldentification of the red mombin provenances and th
respective municipalities of collection

County Municipality Identification o differences between the values in the present stody
Provenance 1 Jatai — GO J1to J5 trait can be eliminated.

Provenance 2 Jatai — GO J6 to J10 Soluble solids content presented an average value of
Provenance 3 Montividiu - GO M1l to M15 1393 °Brix and a CV of 5.35%, demonstrating its low
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variability among the fruits of the three provenances. Ro- Group 1 contained the largest number of individuals
chaet al.(2016), observed higher SS values (16.03 °Brix}J2, J3, J5, M13, M12, and J4), indicating that these
but with a CV lower than the value obtained in this studyndividuals have common characteristics. Therefore,
(1.55%). The SS found by Gilesal.(2016), in the state of different characteristics are also expected in the other
Espirito Santo was also higher than the values observgaups, in which the individuals were arranged as follows:
in the present study (16.04 °Brix); howewsith a CVof  group 2 (J6, J10, J8, J7, and J9), group 3 (M11, M15, and
10.56%, higher than the value obtained in this experimemi14), and group 4 (J1). It is possible to notice that each

The coordinates b, C, and h of the epidermis presentgup was formed exclusively by individuals from the same
CV of 78.49, 47.66, and 44.18%, respectivBhese values source.
represent the high dispersion of the data in relation to the Although plants from the same site remained in the
means, indicating that there was great variability amorgame group, group 1 presented plants from different sites.
the colorations of the epidermis of the fruits from the thre€hus, it is possible to consider the occurrence of diversity
provenances. The coloration of the fruit epidermis can laanong individuals of different origins and among
influenced by factors such as soil, cultivand climatic individuals from the same place.
conditions during fruit development, including solar Using the UPGMA clustering method, considering the
incidence (Cremasat al, 2016). cut-off point of 16.64% of distance and using the Mojema

In a study with red mombin fruits in cities of northerrcriterion (1977), the 15 individuals were divided into seven
Espirito Santo, Rochet al. (2016), evaluating diversity groups of genetic similarity (Figure 1). In the first group
based on the variables mass of the pulp, fruit mass, solublere the individuals J2, J3, J5, and J4; in the second group,
solids, titratable acidityratio, polar and equatorial M12 and M13; in the third group, only J1; in the fourth
diameters, and the relationship between them and pw@pup, M11 and M15; in the fifth group, M14; in the sixth
yield, observed that the variables that contributed the magbup, J6, J10, J7, and J8; and in the seventh group, J9.
to the population discrimination and group formation were The grouping provided by this method was adequate
the mass of the pulp (39.65%) and mass of the pulp frad represent the genetic divergence and the formation of
(31.67%), while the lowest contribution was given by thgroups among the populations used for presenting the
pulp yield variable (0.07%). In the present studgardless cophenetic correlation coefficient (CCC) of 0.87. This
of the variables related to color of the pulp and epidermispefficient is responsible for measuring the fit between
the variable that contributed the most to the variation waise dissimilarity matrix and the simplification matrix due to
weight (11.54%), corroborating the work mentioned above.

The individuals were divided into four groups
according to the grouping by ti@cher optimization Table 3: Groups established by tfiecher method based on the

method. which used the mean Euclidean distance for t?ﬁ% characteristics for the three provenances of red mombin

10 characteristics as a measure of dissimilarigplg@3). Group Individual

This method is an optimization technique that separates J2 J3 J5 M13 M12 J4
the individuals into groups, maintaining the criterion tha J6 J10 J8 J7 J9
the distances within the groups are always smaller thdn M1l M15 M1i4

the distances between the groups (@, 2011). 4 J1

Table 2: Descriptive analysis and relative contribution (Sj) of the 10 variables for the dissimilarity of the three provenances of red
mombin

Trait Average Minimum Maximum CV(%) Variance SD Sj (%)
Length 36.42 32.94 39.04 6.13 4.90 2.23 11.09
Diameter 28.70 25.15 32.17 8.87 6.49 2.54 10.92
Weight 18.74 12.00 23.9 23.68 19.69 4.43 11.54
CbE 17.42 5.03 38.42 78.49 187.07 13.67 13.92
CCE 25.69 13.26 44.08 47.66 149.93 12.24 13.10
ChE 38.67 18.33 67.38 44.18 291.86 17.08 10.06
CbP 23.35 17.34 29.48 15.56 13.21 3.63 7.44
CCP 24.14 17.46 29.41 16.77 16.40 4.05 9.53
ChP 81.11 75.45 90.53 5.412 19.27 4.38 7.032
SS 13.93 12.65 15.59 5.35 0.55 0.74 5.33

CbE: coordinate b of the epidermis; CCE: coordinate C of the epidermis; ChE: coordinate h of the epidermis; CbP: coordinate b of the pulp;
CCP: coordinate C of the pulp; ChP: coordinate h of the pulp; SS: soluble solids content.
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Figure 1: Dendrogram generated by the UPGMA method from dissimilarities expressed by mean Euclidean distance between three
provenances of red mombin, considering 10 physical characteristics of fruits. Cophenetic Correlation Coefficient (CCC): 0.87.

the grouping method and can be used to increase the The variables contributed similarly to dissimilarity

reliability of the conclusions regarding the interpretation  TheTocher method grouped the individuals into four
of dendrograms (Cruet al, 2012) Values of CCC above groups, while the UPGMA dendrogram formed seven
0.80 indicate good representativity between distances (Crgl,zoups_
& Sheep, 2013).
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