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Abstract:Data from three agronomic traits were used to assess the genetic dissimilarity between 209 yam
(Dioscorea sp.)genotypes. The data were analyzed using the method of nearest neighborand the technique of
grouping throughanalysis of variances using the distance Mahalanobis generalized as dissimilarity measure.
The genotypes tested were four distinct groups by grouping. The character width of tubercle contributed the
most to thetotal genetic dissimilarity. The results allowed to discriminate genotypes that could be used in the
genetic breeding programs for the species.
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I.  Introduction

Yam belongs to the family Dioscoreaceae and the genus Dioscorea, which has more than 600 species,
14 of which have their tubers used as food. The main species cultivated in Brazil are D. alata,with the types
Cara Sao Tomé e Principe, Cara Cassava, Cara Florida, followed by D. cayanensis, with various types such as
Cara Tabica, Card Negro, Card Costa mainly planted in the region Recdncavo da Bahia, the third largest
national producer (MESQUITA, 2001), as a promising alternative for the small and medium-sized producers of
this State, due to its great potential for exporting and domestic consumption as high nutritional quality food.

According to Scarcelliet. al.,(2006),yam is the second most importanttuber crop in Africa after
cassava. Therefore, West African farmers produce more than 90% of the world’s yams (FAOSTAT 2003).

Yamis a tuberous species with high potential rich in vitamin B complex, (containing high levels of
thiamine, riboflavin, niacin), vitamin A, ascorbic acid, carbohydrates and starch grains (responsible for high
digestibility), constituting an essential foodfor the population, and may also be used in agribusiness (SANTOS
et al. , 1998; SANTOS&MACEDO, 2002).1t’s spread is made of vegetative form, with tubers seeds cut into
pieces of approximately 200 g, planted on ridgeswith 0.50 m of height and spacing of 1.20 m between ridges
and 0.40 m between plants. The majority of producers in the region Recdncavo uses organic fertilizer in
fertilizing the crop and the staking system in rods for the driving of the plants.

In spite of the importance of culture for the agribusiness northeastern, your productivity(11,093 kg ha-
1 (SANTOS, 20086) is still low, due to the inadequate conditions of crop management, soil fertility, use of tubers
seeds of lower quality and phytosanitary problems.

In spite of Yam genotypes great plasticity and adaptability to tropical climates , it is necessary to
characterize and assess them, using agronomic traits, in order to provide options of right attributes for the
program to improve the species as well as preserve part of their variability ex situ. In these circumstances,
multivariate techniques appear to beefficient in the description and selection of multiple characters
simultaneously, thus saving time and financial resources (CRUZ, 1990). The data generated will be relevant in
programs for identification of useful phenotypic characters, enabling the development of technologies and
generation of basic knowledge for thesupport and operationof this crop and assist in genetic/breeding programs
of the species.

The objective of this study was to evaluate the yield and characterize the agronomic potential of yam
genotypes from Recdncavo of Bahia.

Il.  Material and methods
209 commercial access were used (Table 1), which are from S&o Felipe and Cruz das Almas. The
distinction between the various genotypes was made by visual comparison wherein the studied characters relate
to underground part of the plant. Three descriptorswere used to characterizethe genotypes: length of tuber - CT;
width of tuber - LT and weight of tuber - PT. All measures for morphological descriptions were done according
to the International Plant Genetic Resources Institute and International Institute of Tropical Agriculture (IPGRI,
1997).
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Table 1. Identification of 209 accessions of yam, from Recdncavo Baiano, used in the study.

Origin Locationofcollection Numberofgenotypes
Bom Gosto, Séo Felipe Rural property 124
Sapucaia, Cruz das Almas Rural property 40
Sanca, Cruz das Almas Rural property 30
Cadete, Cruz das Almas Rural property 15
Total 209

The statistical analyzes were performed using the program GENES (CRUZ, 2006) and on average,
applied the test of Scott Knott at a p < 0.05 level. The cluster analysis was done as proposed and described
bySneath&Sokal (1973), using the generalized Mahalanaobis distance as a coefficient of similarity/dissimilarity
between pairs of locations;hence the smaller the distance between two locations, the more similar they are. The
average linkage UPGMA (Unweighted Pair Group Method with Arithmetic Averages) was adopted for grouping
the genotypes.

I11.  Results and Discussion

There were significant differences at p < 0.05 levelregarding all traits(Table 2), suggesting variability
among the genotypes. The Table 2 shows the comparison of means of the traits. The differences between the
genotypes showed variability for the traits. The coefficients of variation ranged from 32.01 % (width of
tubercle) to 79.75 % (weight of tuber). The yield of marketable tubers is the main objective of a commercial
exploitation of yam.

However, there was a wide variation regarding the weight of tuber, suggesting that there is a significant
genotype x environment interaction. There was also a wide variation as a result of the differences in local and
growing seasons, in addition to different management practices that were adopted (PEREIRA et al. 2003). In
relation to yam materials, the variation could be explained by the accessions from different regions, and the
management system employed by traditional farmers, through the introduction or exchange of materials within
and between communities (MOREIRA et al. 2007), thus causing, representativeness variable of variability.

Table 2. ANOVA for univariate characters in 209 yam genotypes.

AverageSquare CcVv
Characters Access Error Average (%)
Lengthoftuber 622.53™ 128.8 33.01 34.37
Widthoftuber 4026.89™ 668.84 80.77 32.01
Weightoftuber 727" 1.35 1.46 79.75

“Significant at p < 0.05 levelusing the F test.

The relative contribution of each character to the genetic dissimilarity observed in Table 3, allows you
to identify the character width of the tuber was efficient in explaining the genetic dissimilarity between the 209
genotypes of yam evaluated, contributing with 43.93 % for the total dissimilarity, indicating that this should be
prioritized in the choice in breeding programs followed by the character weight of tuber. The character length of
the tuber presented estimate ofS. j (method proposed by Singh, 1981)of small magnitude, not revealing,
therefore, of great importance for the evaluation of dissimilarity. Taken together, these characteristics are
important and will define the marketing.

The size of the tuber is an important factor in the definition of the consumer market. According to
Santos (1996), the tubers weighing between 0.70 and 1.50 kg are destined to USA markets; 1.60 to 2.00 kg
exported to France and between 2.10 and 3.00 kg to other European markets, while those with more than 3 kg
are the non-exportable type, reaching low prices. Thus, it important to identify the factors responsible for these
large tubers, in order to prioritize the exportable type, which could bring better incomes to the farmer. Probably
some of these factors could be the type and quantity of fertilizer used in the management of the culture, as well
as the use of irrigation.

Table 3. Relative Contribution of length characters of the tuber, width of tuber weight and tuber for the
genetic dissimilarity of 209 genotypes of yam.
Genetic dissimilarity

Charactersevaluated Sj % % Accumulated
Lengthoftuber 18.66 17.69 17.69
Widthoftuber 46.35 43.93 61.62
Weightoftuber 40.48 38.37 100.00

S.j - method proposed by Singh, 1981
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The grouping criteria adopted by hierarchical method nearest neighbor, represented in Figure 1,
establishes that it is initially formed a group of similar genotypes, and the distances of the other are calculated in
relation to groups formed (CRUZ & REGAZZI, 1997). By this technique, the genotypes from areas one and two
(BomGosto, Sdo Felipe) were the least distance, and the greatest distance in relation to the other was assigned to
the genotypes from area eight (Cadete, Cruz das Almas). The distance of the genotypes of area eight, in relation
to the other genotypes, suggests that these can be used with success in breeding program for the species.

Table 4 shows the variances (eigenvectors), the percentage variances and variances accumulated of
canonical variables of the 10 established groups. Due to the fact that the first two canonical variables explained
more than 90% of the total variance in the whole set of characters (99, 86% of the total variance accumulated), it
could possibly explain the variability manifested among the genotypes and, therefore, allowing an
interpretationof the phenomenon with simplification as in a two-dimensional scatterplot (CRUZ, 1987; CRUZ &
REGAZZI, 1997) (Figure 2).
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Figure 1.Dendrogram representing the genetic dissimilarity between the 209 genotypes studied, obtained by the
technique of the nearest neighbor, using the distance Mahalanobis generalized as dissimilarity measure.

Table 4. Variance (eigenvalues), percentage variances and variances accumulated of canonical variables, aiming
to estimate the dissimilarity between 209 genotypes of yam.

Variances Variances
Variable Variances(eigenvalues) percentage Accumulated (%)
Lengthoftuber 345.71 93.02 93.02
Widthoftuber 25.43 6.84 99.86
Weightoftuber 0.5 0.13 100

The technique of principal components scattered 209 genotypes established by distance of dissimilarity
in four different groups.The similar and dissimilar groups showed equivalent distances between themselvesthat
can be represented in a 2-dimensional plane. The separation of these groups in the graph is dependent on the
scale, showing the subjectivity of this type of analysis of genetic dissimilarity as noted by Cruz (1990).
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Figure 2. Graphical Dispersion of scores of canonical variable 1 (CP1) and the canonical variable 2 (CP2) on
the 4 groups established by the method of grouping the nearest neighbor.

The techniques employed in this study will be useful in genetic improvement programs of culture of
yam Recbncavo Baiano region aiming at obtaining promising genotypes, by presenting greater genetic
divergence between themselves, as well as to serve as guidance in the choice of populations most appropriate to
apply methods of mass selection.

IV.  Conclusions
The character width of the tuber was contributed the most to the genetic dissimilarity between total 209
genotypes of yam analyzed. The presence of variability allowed identification of dissimilar genotypes, with the
formation of four groups.
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