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Abstract

The production of specialty coffees is the main criterion to add value to the product. However, there is a lack of information
regarding genetic variability of C. arabica for quality improvement. The aim of this study was to analyze the genetic divergence
among Coffee arabica genotypes regarding the potential cup quality, possible limitations and their potential use in breeding programs
to improve quality. We evaluated 101 coffee genotypes from the Germplasm Active Bank of Empresa de Pesquisa Agropecudria de
Minas Gerais, covering different groups of genealogical origin. A randomized block design was used with two replications. Sensory
analysis of the beverage was performed by two tasters per sample (repetition), using the Cup of Excellence methodology enhanced
by the Brazilian Specialty Coffee Association. The attributes assessed were clean cup, sweetness, acidity, body, flavor, aftertaste,
balance, overall and final score. K-means and Ward clustering methods were used to study the genotypes divergence. Based on
sensory scores, the formed clusters differed with regards to all sensory characteristics (P < 0.01). Three K-means clusters were
formed among 40, 45 and 16 genotypes, with final average scores of 80.11, 83.17 and 87.56 points, respectively. Ninety percent of
the genotypes evaluated have the genetic potential to produce specialty coffees. The observed divergence indicates the potential of
genetic gains for quality and the Hibrido de Timor germplasm can be used for this purpose.

Keywords: Hibrido de Timor, genetic resources, specialty coffee, bourbon, caturra.

Abbreviations: ACI_Acidity; AFT_Aftertaste; ASS_ Average Sieve Size; BOD_Body; EPAMIG_Empresa de Pesquisa
Agropecudria de Minas Gerais; FLA_Flavor; FSC_Final Score; HT_Hibrido de Timor; PBE_peaberry percentage; SWE_Sweetness.

Introduction

The production of specialty coffees is the main criterion to origin, suggesting the possibility of quality gains with the
add value to the product, support the increase of production selection of promising parents. Similarly in Kenya Kathurima
costs and meet the coffee market demands (ICO, 2014). et al. (2009) assessed beverage quality of 42 elite genotypes
Environments and post-harvest technologies that favor coffee of arabica coffee, verifying the formation of two sensory
quality are known (Vaast et al., 2006, Bertrand et al., 2012, clusters with nearly 47% dissimilarity.
Borém et al., 2013). However, there is a lack of information Although most of the C. arabica cultivars are genetically
regarding genetic variability of C. arabica for quality similar (Anthony et al., 2002, Setotaw et al., 2013), several
improvement (Leroy et al., 2006). In this context, coffee authors found sensory diversity among cultivars in Southern
breeding programs around the world seek genetic resources, and Southeastern Brazil. In these environments they
especially with respect to coffee sensory attributes to produce identified modern (derived from Hibrido de Timor) and
differentiated coffees aimed at the specialty coffee market. traditional cultivars as superior (Pereira et al., 2010,
Several studies have shown the genetic variability in C. Kitzberger et al., 2011, Chalfoun et al., 2013, Scholz et al.,
arabica germplasm (Lashermes et al., 1999 Aerts et al., 2013, 2013). However, it is not clear how distant these cultivars or
Geleta et al., 2012, Setotaw et al., 2010), but due to intrinsic accessions are from each other regarding their potential cup
difficulties of a standardized assessment for sensory quality, quality, it understood as the genotype higher score for quality
few studies presented potential genetic resources to be used in a given environment. Unware of this information reduces
in this feature. the probability of gains in quality after a selection and
Tessema et al. (2011), studying the genetic diversity for recombination process. The aim of this study was to analyze
quality among 21 arabica coffee genotypes, collected in six the genetic divergence among Coffee arabica genotypes
regions of southwestern Ethiopia, verified significant regarding the potential cup quality according to established
divergence both between and within regions of geographical protocols for the specialty coffee market.

1442



Results and Discussion
K-means clusters

When applying the K-means procedure to study genetic
divergence among accessions and cultivars, three distinct
clusters were formed. This procedure (K-means) has
commonly been applied by many authors (Sarkar et al., 2011;
Hageman et al., 2012; Meirmans, 2012) in studies with large
numbers of genotypes to form less heterogeneous clusters.
The relative importance of characters affecting genetic
divergence (Singh, 1981) was 24% for sweetness; 14% for
body; 12.5% for flavor; 12.33% for overall; 11.23% for
aftertaste; 9% for acidity; 7.68% for final score; 4.83% for
balance; and 4% for clean cup. The formed clusters differed
with regards to all sensory characteristics (P <0.01), allowing
for isolation of access sets as a potential quality. In the
studied conditions, cluster 1 presented the lowest Final Score
(80.11 points). However, among 40 genotypes only 12 did
not produce specialty coffee (> 80 points) (BSCA, 2014).
Cluster 2, with 45 genotypes, presented intermediate values
(83.17 points) and cluster 3, with 16 genotypes, and
presented a Final Score of 87.56 points.

Analyzing the mean score of each sensory attribute
indicated higher similarity between the clean cup and balance
attributes (Fig 1). Clean cup refers to a lack of perceptible
sensory defects in the beverage. Considering this description,
null genetic effects were expected for this attribute, however
statistics differences were observed among genotypes. For
balance, genetic effects can be expected since it refers to an
interaction relationship among other attributes, which may
provide synergistic, complementary or contrasting effects
(SCAA, 2015).

Difference among the clusters was greater for the others
beverage attributes; especially Sweetness and Flavor, whose
range of scores from the inferior to superior cluster were 5.1
to 6.7 and 5.2 to 7.0, respectively. This interval of about 1.8
points for these characteristics, 0.7 for Acidity and around 1.0
for body, aftertaste and overall, indicates the possibility of
genetic gains by hybridization between superior and
additional parents. In general, based on sensory quality data
the accessions of similar genealogical origin were not
allocated in the same cluster formed by the K-means
procedure. Therefore, the Bourbon, Catimor, Sarchimor and
Hybrid Timor accessions were dispersed among the three
clusters. Scholz et al. (2013) also verified variability for
sensory quality between genetically similar cultivars of the
Sarchimor and Catucai cluster (Catuai x Icatu). These results
allow for inferring that lower genetic variations, as expected
among genotypes with similar background, could provide the
observed dispersion for sensory quality. Thus, from the
traditional arabic germplasm of lower genetic variability
(Lashermes et al., 1999, Anthony et al., 2002), to a higher
divergent germplasm, such as Hibrido de Timor (Setotaw et
al., 2010), genetic gains in sensory quality may be achieved.
Hierarchical subclusters

Working with a limited number of genotypes (21), Tessema
et al. (2011) satisfactorily used the hierarchical clustering
methods in the study of genetic diversity for sensory quality.
In this study, high dissimilarity among accessions was
identified in each K-means cluster after applying the Ward
hierarchical clustering method. In K-means cluster 1,
containing the accessions with the lowest sensory average,
three subclusters were formed with near 72% of dissimilarity
(Fig 2). In subcluster 1, 16 accessions were allocated with
different genealogic origins, whose average Final Score was
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79.96 points. Subcluster 2, with 20 accessions and average of
80.64 points, included genotypes (Catuai Vermelho IAC 144,
Catimor, Sarchimor and Bourbon access) with slightly higher
scores (0.5 points) for sweetness and flavor. Subcluster 3
presented the lowest mean for final score (78.06 points), and
consisted of three Bourbon (cod. 7, 8 and 12) and one Caturra
accesses (cod. 26) which presented scores below the
minimum to be classified as a specialty coffee (BSCA, 2014).
Some authors reported underperformance of Bourbon,
Caturra and Catuai genotypes in comparison with modern
cultivars. Kitzberger et al. (2011), at an elevation of 700 m,
verified that beverage quality of the HT derived cultivar (IPR
99) was superior to the Bourbon cultivar. Similarly, Pereira et
al. (2010) verified that the Catiguda MG-2 cultivar (HT UFV
440-10 x Catuai Amarelo IAC 86), presented for two
consecutive years (elev. 900 m) sensory quality superior to
traditional cultivars (Catuai Amarelo IAC 62 and Bourbon
Vermelho). However, at higher elevations (1200 - 1400 m),
Bertrand et al. (2006) observed that there is generally no
differences in quality of the beverage from arabica hybrids
and traditional cultivars. Therefore, there is an indication that
modern cultivars, which are less closely related to traditional
cultivars, have higher homeostasis for quality (Bertrand et al.,
2005, Bertrand et al., 2006, Setotaw et al., 2013).

The K-means cluster 2, with intermediate sensory scores
compared to the other clusters, was divided into two
subclusters (Fig 3), considering about 80% dissimilarity
(Mojena, 1977). In subcluster 1, with 24 genotypes, scores
lower than six points were allocated for all characteristics and
final score between 81.5 and 83.5 points. This subcluster
included Catuai Vermelho IAC 99 (cod. 96), Mundo Novo
MG 1222 and MG 1238 (cod. 90 and cod. 92), and Catigua
MG?2 cultivars (cod. 94). In subcluster 2, composed of 21
genotypes, including the Catuai Amarelo IAC 62 cultivar
(cod. 95), the final score ranged from 83.0 to 85.5 points. The
MG 0926 accession (cod. 66) (Caturra x S795) was isolated
from the others because of its superior score for Aftertaste
(7.0 points).

In K-means cluster 3, due to the discrepancy in quality of
the two genotypes, we opted for the formation of three
subclusters for about 35% of the maximum dissimilarity (Fig
4). Subcluster 1, with Final Score of 87.52 points, was
composed of the Hibridos de Timor (cod. 34, 35 and 39),
Bourbon (cod. 1) and Catimor accessions (cod. 75), the
H419-6-2-3-4 progeny (céd. 98) and the HT derived cultivars
(Sarchimor) Obatd 1669-20 (c6d. 73) and Paraiso MG H419-
1 (cod. 101). Subcluster 2, averaging 85.55 points, was
composed of one Hibrido de Timor (MG 0338 - cod. 37) and
one Mundo Novo accession (MG 1256 - cod. 93), and the
Icatu Amarelo IAC 2944 cultivar (cod.86) derived from
natural crossing between Icatu Vermelho (C. canephora —
robusta X C. arabica — Bourbon) and Mundo Novo Amarelo.
In subcluster 3, with final score of 92.75 points, the Pau
Brasil MG 1 cultivar (Catuai Vermelho IAC 141 x HT UFV
442-34) (cod. 100) and H419-6-2-5-2 advanced progeny
(Catuai Amarelo IAC 30 x HT UFV445-46) (cod. 99) were
highlighted, where both genotypes have rust resistance
(Hemileia vastatrix) and are recent products from a breeding
program based on genetic resistance of Hibrido de Timor
germplasm (Setotaw et al., 2010 Setotaw et al., 2013). The
predominance of accessions with recent introgression of C.
canephora alleles in the superior cluster for sensory quality,
besides endorsing previous information that the insertion of
genes which confer resistance to rust does not affect the
beverage quality of these cultivars (Bertrand et al., 2003),
indicated quality gains with the incorporation of these
Robusta coffee genes.



Table 1. Code and description of coffee accessions, cultivars and progenies of the Active Germplasm Bank of Epamig, evaluated for
sensory quality of the beverage.

Code Accessions Description Code Accessions Description

1 MGO0009 Bourbon Amarelo 48 MG0545 Bourbon N 39 x Hibrido Timor
2 MG0011 Bourbon Vermelho 49 MG0554 Bourbon N 39 x Hibrido Timor
3 MG0012 Bourbon Amarelo 50 MG0558 Bourbon N 197 x Hibrido Timor
4 MGO0014 Bourbon Vermelho 51 MG0563 Bourbon N 197 x Hibrido Timor
5 MG0016 Bourbon Vermelho 52 MG0571 S 4 Agaro x Hibrido Timor

6 MG0025 Bourbon Vermelho 53 MG0576 S 4 Agaro x Hibrido Timor

7 MG0027 Bourbon Vermelho 54 MG0587 Dilla & Alghe x Hibrido Timor
8 MG0036 Bourbon Amarelo 55 MG0597 KP 423 UFV 163-04

9 MG0041 Bourbon Amarelo 56 MG0603 K 7 1AC 1151-2 c1003 UFV 165-04
10 MG0043 Bourbon Amarelo 57 MG0608 KP 423 UFV 182-04

11 MG0064 Bourbon Vermelho 58 MGO0651 Caturra Vermelho x DK 1/ 6

12 MG0066 Bourbon Vermelho 59 MGO0654 Caturra Vermelho x DK 1/ 6

13 MG0126 Bourbon Amarelo 60 MG0692 Caturra Amarelo x CIFC H358/5
14 MG0130 Sumatrdo Ponta Roxa 61 MG0694 Caturra Amarelo x CIFC H358/5
15 MGO0133 Sumatrdo Ponta Roxa 62 MG0851 CIFC H 310/1 x Mundo Novo
16 MG0134 Sumatra Palma 63 MG0891 Bourbon 43/7 x RP13 x CIFC H 264
17 MGO0138 Mundo Novo Purpuracens 64 MG0896  Caturra Vermelho x S 333

18 MGO0139 Mundo Novo Amarelo 65 MG0899 Caturra Vermelho x S 333

19 MG0145 Planta Desconhecida 66 MG0926 Caturra Vermelho x S 795

20 MGO0151 Icatu Amarelo IAC 3282 67 MG0932 Catuai SH2 SH3

21 MG0154 Café Brasil 68 MG1032 Mundo Novo x CIFC H 288/4
22 MGO0165 Maragogipe Amarelo 69 MG1034  Mundo Novo x CIFC H 288/4
23 MGO0173 Maragogipe Vermelho 70 MG1038  Sarchimor UFV 349-04

24 MGO0187 Caturra Vermelho 71 MG1045 Sarchimor UFV 349-77

25 MGO0193 Caturra Amarelo 72 MG1054 Sarchimor UFV 350-39

26 MG0194 Caturra Amarelo Colombiano 73 MG1059 Sarchimor UFV 350-98

27 MG0212 Caturra Amarelo 74 MG1060 Obatd IAC 1669-20

28 MG0213 Caturra Vermelho 75 MG1079 Cavimor UFV 357-04

29 MG0223 Pacamara 76 MG1083 Cavimor UFV 357-08

30 MG0245 Obatd Tardio 77 MG1085 Cavimor UFV 357-22

31 MG0248 Obatad Amarelo 78 MG1108 Catimor UFV 355-18

32 MG0277 Hibrido de Timor UFV 376-52 79 MG1126 Catimor UFV 390-52

33 MG0289 Hibrido de Timor UFV 376-01 80 MG1140 Catimor UFV 395-02

34 MG0304 Hibrido de Timor UFV 427-15 81 MG1156 Catimor MS

35 MG0313 Hibrido de Timor UFV 428-04 82 MG1157 Catimor P1 09

36 MGO0333 Hibrido de Timor UFV 437-10 83 MG1158 Catimor P1 04

37 MG0338 Hibrido de Timor UFV 439-02 84 MG1159 Catimor P1 07

38 MG0339 Hibrido de Timor UFV 439-03 85 MG1160 Catimor P1 11

39 MGO0357 Hibrido de Timor UFV 441-04 86 MG1188 Icatu Amarelo IAC 2944

40 MGO0369 Hibrido de Timor UFV 443-03 87 MG1206 Bourbon Vermelho

41 MG0420 Mundo Novo x S795 UFV 315-04 88 MG1209 Amarelo de Botucatu

42 MG0438 Mundo Novo x S795 UFV 335-04 89 MG1218 Sumatra Fruto Alaranjado

43 MG0494 K 7 x Hibrido Timor UFV 452-30 90 MG1222 Mundo Novo Amarelo

44 MGO0530 H 66 x Hibrido Timor UFV 372-11 91 MG1230 Mundo Novo | MP 376-4

45 MG0534 BE 5 Wush-Wush x Hibrido Timor 92 MG1238 Mundo Novo | LCP 379-19

46 MG0536 BE 5 Wush-Wush x Hibrido Timor 93 MG1256 Mundo Novo Il CP 388-17-16
47 MGO0540 BE 5 Wush-Wush x Hibrido Timor

Genotypes used as a control

94 Catigua-MG 2 98 H419-6-2-3-4 amarelo

95 Catuai Amarelo IAC 62 99 H419-6-2-5-2 vermelho

96 Catuai Vermelho IAC 99 100 Pau-Brasil MG 1

97 Catuai Veremelho IAC 144 101  Paraiso MG H419-1
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Table 2. Average of beverage sensory characters and beans of 16 C. arabica genotypes belonging to the superior cluster (3) for
sensory quality.

Beverage! and beans? characteristics

Code Accessions SWE ACI BOD FLA AFT FSC ASS PBE

1 MG 0009 7.00 a 6.63 a 6.50 a 6.63 a 6.50 a 87.75Db 17.03 a 8.50 e
17 MG 0138 7.00 a 6.00 b 6.00 b 7.00 a 6.50 a 86.50 ¢ 14,99 f 11.00d
34 MG 0304 7.00a 6.00 b 7.00a 7.00a 7.00a 88.00 b 16.79b 9.00e
35 MG 0313 7.00 a 6.00 b 7.00a 7.00a 6.00 b 87.00b 16.13 ¢ 9.00e
37 MG 0338 6.00 b 6.50 a 6.50 a 6.50 b 6.25b 85.75¢ 15.90d 10.50d
39 MG 0357 7.00a 7.00a 6.50 a 7.00a 6.75a 88.50 b 1545¢e 18.00 ¢
49 MG 0554 6.00 b 6.00 b 6.00 b 7.00 a 7.00a 86.00 ¢ 16.70 b 12.00d
59 MG 0654 6.50 a 6.00 b 6.00 b 7.00a 6.00 b 85.50 ¢ 16.77b 9.00e
73 MG 1059 7.00 a 6.25b 6.25b 7.00a 6.00 b 86.50 ¢ 16.85b 12.50d
75 MG 1079 6.75a 7.00a 6.00 b 7.00a 6.75a 87.50b 15.84d 6.00 e
86 MG 1188 6.38b 6.38 a 6.00 b 6.50 b 6.25b 85.50 ¢ 17.07 a 14.00 c
93 MG 1256 6.00 b 6.00 b 6.00 b 7.00a 6.00 b 85.00 ¢ 15.84d 12.00d
98 H 419-6-2-3-4 6.50 a 6.75a 7.00a 6.75a 6.00 b 87.50b 16.19¢ 16.00 ¢
99 H 419-6-2-5-2 7.00 a 7.00 a 7.00a 7.00 a 7.00a 92.00 a 16.27 ¢ 10.00d
100 Pau-Brasil MG1 7.00a 7.00a 7.00 a 8.00 a 7.50a 9350 a 16.12 ¢ 30.00a
101 Paraiso MG H 419-1 7.00 a 6.75a 6.75a 7.00 a 6.00 b 88.50 b 16.31c 21.00b
Standard deviation 0.41 0.42 0.44 0.33 0.48 2.31 0.58 5.93

Averaae 6.70 6.45 6.47 6.96 6.47 87.56 16.27 13.03

Means followed by the same letter in the column do not differ according to the Scott & Knott test at 5% probability, * Beverage characteristics: Sweetness (SWE), acidity
(ACI), Body (BOD), Flavor (FLA) Aftertaste (AFT), Final Score (FSC), 2 Beans characteristics: average sieve size (ASS), peaberry percentage (PBE).
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Fig 1. Average scores for the sensory characteristics of the beverage for the genotype clusters formed according to the K-means
method.
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Fig 2. Dendrogram of 40 genotypes belonging to cluster one (K-means method) based on the sensory characteristics of the beverage,
using the Mahalanobiss generalized distance and Ward clustering (numbers refer to accession codes in Table 1).
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Promising genotypes for quality

When comparing the higher quality genotypes (Cluster 3) in
each sensory attribute there was no difference regarding the
overall characteristic (6.0 points), and for Clean Cup and
Balance only two genotypes (H 419 6-2-5-2 and Pau-Brasil
MG1), averaging 7.0 points, were superior to the others (6.0
points). To simplify the visualization of data these variables
were not presented (Table 2), and to assist in the breakdown
of potential parents, information was included on bean
quality (size and shape). Since the correlation between
physical characteristics of beans and sensory characteristics
of the beverage is low to null (Dessalegn et al., 2008,
Kathurima et al., 2009), the selection of genotypes,
considering the size and shape of the beans, does not
influence the sensory beverage quality of the progenies.
Regarding the sensory characteristics, the H 419-6-2-5-2
progeny and Pau-Brasil MG 1 cultivar were superior to the
others, receiving an outstanding classification level for
specialty coffee (SCAA, 2015). However, because these
genotypes present similar sensory profiles (Fig 3), the H 419-
6-2-5-2 progeny stands out in terms of quality due to the
lower percentage of peaberry beans (10%). In a distinct
subcluster of these genotypes the MG 0009 bourbon
accession, due to a larger average sieve size (17.03) and low
percentage of peaberry beans (8.50%), also stood out as a
promising source of alleles. The three cited genotypes
received the following comments from the tasters:

e H 419-6-2-5-2: "Excellent coffee, sweet aroma, brown
sugar, velvety body, refreshing, present and lasting, vibrant
acidity, very sweet and pleasant aftertaste™;

e Pau-Brasil MG 1: "It is an exceptional coffee, exotic,
fragrant aroma, roses, jasmine, refreshing acidity, adorable
aftertaste, delicious coffee";

e MG 0009: "Excellent coffee, floral aroma, honey taste,
luscious, velvety body, soft, elegant, extremely sweet, sweet
acidity and refreshing aftertaste."”

Materials and Methods
Evaluated genotypes

We evaluated 101 Coffea arabica genotypes, in the adult
production stage (4 years old), from the Germplasm Active
Bank of Empresa de Pesquisa Agropecuaria de Minas Gerais
(EPAMIG), located in Patrocinio-MG (18° 54’ S; 46° 50’ W,
975 m elevation) (Table 1). The region has a Cwa type
climate according to Koppen’s classification, with annual
average temperature and precipitation of 21.6°C and 1643.1
mm, respectively.

Sample preparation

Thirty liters of fresh coffee fruits were selectively handpicked
at the "cherry" stage from each accession plot. They were
then mechanically pulped (depulper Pinhalense model DPM-
02 n° 928) four hours after harvest. Sequentially, the samples
were packaged in plastic pots (20 L) to be desmucilage by
natural fermentation for 24 h. The water was replaced when
the temperature approached 40° C. After fermentation, the
bean parchments were manually washed under clean running
water. For drying, the sample was spread onto sieves with
dimensions of 1 m? according to the process of Borém
(2008). Samples were then processed (Palini & Alves
equipment, PA-AMO/30 Model, Serial No. 387), packaged in
waterproof plastic bags and maintained in coolers until the
time of assessment.
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Evaluated characteristics

Sensory analysis of the beverage was performed by two
tasters per sample (repetition), using the Cup of Excellence
(CoE) methodology, enhanced by the Brazilian Specialty
Coffee Association (BSCA, 2014). The following attributes,
rated in numeric values, were assessed: clean cup, sweetness
(SWE), acidity (ACI), body (BOD), flavor (FLA), aftertaste
(AFT), balance, overall and final score (FSC). Genotypes that
presented more than 80 points in the final score were
classified as Specialty Coffees. Each sample considered the
average score among the tasters. The data related to beverage
were obtained from beans which passed through a >16 size
sieve. In genotypes that stood out with regards to sensory
quality we evaluated the average sieve size (ASS) and the
peaberry percentage (PBE). The first was obtained by the
ratio between the sum of the mass of flat beans retained in
each sieve (19, 18 , 17 , 16 , 15 and 14/64ths of an inch)
multiplied by the respective sieve number, divided by the
total mass of beans (Krug, 1940). The second was determined
by the summed percentages of peaberries retained in the 11,
10 and 9 sieve sizes. The bean shape and size was evaluated
considering a processed sample of 300 grams.

Statistical analysis

Fruits were collected in the field and the beans analyzed in a
randomized block design with two repetitions and plot size of
ten plants. The data were standardized (unit variance) and
clustered by the K-means (Hageman et al., 2012) using the
squared Euclidean distance to cluster the similar genotypes.
The ideal number of clusters was determined from the
variance and the sum of the square of residues, assessing the
interval of two to eight clusters. By the method
of Singh (1981), the relative importance of characters
affecting genetic divergence was determined. Genetic
divergence among the clusters formed (intracluster K-means)
was evaluated according to the Ward hierarchical clustering
method based on the Mahalanobis generalized distance. The
means of the superior genotypes for cup and bean quality
(size and shape) were evaluated by the Scott Knott test at 5%
probability. The analyses were performed using the Genes
(Cruz, 2006) and Statistica programs (Hill and Lewicki,
2007).

Conclusion

Considering the quality evaluations, the genotypes which
presented lower quality values should be re-evaluated to
confirm a possible genetic limitation for quality, according to
the concept adopted in the specialty coffee market. On the
other hand, for the cluster of genotypes with the highest
scores, their genetic potential to produce specialty coffees is
clear. It is therefore noteworthy that quality below the
potential can only occur due to environmental factors. The
observed divergence among C. arabica genotypes indicated
the possibility of genetic gain in breeding to improve
beverage quality. The risk of a decline in sensory quality of
modern cultivars caused by genetic factors is reduced since
ninety percent of the 101 genotypes evaluated, regardless the
genealogical origin, produced specialty coffees. Considering
that all evaluated Hibrido de Timor accessions had specialty
coffee quality, the exploration potential of this germplasm is
evident, not only for resistance to pests and diseases, but also
for genetic gains in quality. The genotypes identified as
superior are promising for integration into coffee breeding
programs focused on quality and should be selected by the



breeder in accordance with the recombination need for
desired characteristics
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