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Robusta coffee is known to be high yielding than Arabica coffee, since it is more vigorous in growth.
However, it is limited by the inferior cup quality. The aim of the study was to evaluate the performance
of the Arabusta hybrids and its backcross derivatives for bean physical characteristics and
organoleptic properties including their interrelationship. Nineteen coffee genotypes were evaluated at
Siaya ATC and KALRO-Alupe, using randomized complete block design with three replications. Data on
the bean grades and sensory traits was carried out on beans harvested in the year 2018. The results
indicated that there was a significant variation on both the sensory and bean grade traits from the two
locations. On average, Arabusta hybrids showed better performance on bean traits when compared to
its backcrosses and Robusta. There was a highly significant positive correlation between the sensory
traits which had highly significant positive association with aftertaste (r=0.96), aroma (r=0.84), balance
(r=0.85), flavor (r=0.96) and overall standard (r=0.96). The positive significant correlation between the
100 bean weight and the AA bean size is an indication that weight of beans can be used in predicting
the bean sizes. The interspecific hybridization enables the transfer of good cup quality attributes from
Arabica coffee to Robusta coffee.
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INTRODUCTION

The most common popular beverages that are consumed
globally are coffee and tea, with over 148 million cups of
coffee being consumed on an annual basis; since it is the
most preferred drink (ICO, 2019a). Coffee is the second

most traded commodity after oil and more research is
being carried out on coffee due to its distinct
characteristics in terms of flavor and aroma. This is in
order to ensure that the consumers are supplied with
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coffee that meets the consumer preferences (Belay et al.,
2016). The cup quality of Arabica coffee is superior to
that of Robusta coffee; thus, Arabica coffee is usually
blended with Robusta coffee on 50/50 basis to improve
Robusta sensory traits and the crema formation most of
the times (Folmer et al., 2017; Dias et al., 2018; Liu et al.,
2019). Cup quality is termed as drinking quality or liquor
quality, being one of the most important attributes of
coffee (Muschler, 2001) and it is key in price
determination in coffee market (Kathurima, 2013; Curzi et
al., 2014; Barbosa et al., 2014). For coffee exporting
countries such as Kenya, the production and supply of
quality coffee is important since the prices they fetch are
dependent on this factor. This is because the consumers
discriminated the different coffees based on their origin,
cup quality and the biochemical content (Fridell, 2014).
Sunarharum et al. (2014) reported that the quality of
coffee results from interaction between genotype and the
environment (G x E) and consumers of high quality coffee
may prefer labeling of the species and the country of
origin (Cheng et al., 2016).

The mostly discussed factors influencing cup quality of
coffee include temperature, altitude, soil, rainfall patterns,
humidity, post-harvest practices, harvesting time
(maturity) agronomic practises and genetics (Hameed et
al.,, 2018; Gonzélez et al., 2019). Assessment of coffee
quality, in coffee breeding, is treated with equal
importance as disease resistance and high vyield.
Robusta coffee is inferior in cup quality when compared
to Arabica coffee; thus fetching low market prices. The
interspecific hybrids between Robusta and Arabica are
expected to have better cup quality than Robusta coffee.
Robusta production outcompete Arabica coffee because
of lower production costs; since they are tolerant to most
pests and diseases and is more vigorous in growth than
Arabica coffee (Mendes et al., 2001). Robusta coffee
competes with Arabica in terms of sales, as it fetches
lower prices (ICO, 2019b). Aroma and flavor derived from
Arabica make it denser and richer, because of the
infusions derived unlike Robusta (Nebesny and Budryn,
2006). A study by Michaela et al., 2013 showed that with
increased quantities of Robusta in a mixture of Arabica
and Robusta, there was increased fullness of extracts,
yield extraction together with the astringent bitter tastes
on the sensory performance; while with increase in
Arabica there was an intense aroma felt in the brew.

Sensory analysis is the commonly used procedure in
determining taste and flavor of coffee brews. However,
being less objective than instrumental methods, it can be
done in shorter times and can simultaneously be used to
determine other traits (Nebesny and Budryn, 2006). The
thousands of compounds emitted during roasting,
determines the quality of the beverage since it affects the
expression of different traits including the taste and
aroma (Kathurima et al., 2009; Gichimu and Omondi,
2010). Determining the relationship to describe the effect
of one of the compounds on sensory performance of

coffee containing the volatile compounds is extremely
difficult (Sanz et al., 2002). Hence, sensory analysis has
remained the most preferred technique in evaluating the
performance of various cultivars on cup quality. The
assessment of the sensory attributes of roasted coffee is
carried out organoleptically, using a panel of tasters of
coffee; since it is a reliable process for selection of
genotypes during breeding. Acidity, fragrance, aroma,
flavor, preference, body and balance are the organoleptic
attributes that define the quality of coffee beans
(Gonzélez et al., 2019).

Bean size, which is defined as a grade in the market, is
key in determining the final market price; since smaller
bean sizes fetches lower prices than the larger coffee
beans. The shape of the beans is critical in ensuring
there is uniform roasting and the beans are sorted using
color, to help identify the defective beans and this is done
frequently (Batista and Chalfoun, 2014). When roasting is
carried out on beans without uniform size, the smaller
beans tend to roast faster than big sized beans; thus
affecting the overall quality of the cup. During roasting,
there is increase in weight loss and volume of beans,
thus decrease in the bean density; and the non-defective
beans tend to have higher volumes when compared to
the defective beans (Noor-Aliah et al., 2015; Ameyu,
2016). The coffee beans may vary based on size, shape
and colour depending on the coffee genotypes,
availability of water during berry expansion and also the
geographical origin (Yuwana et al., 2015). Formal
sensory evaluation is more efficient when using a panel
of judges than using the opinion of an individual, since it
generates more data which is reliable during selection for
quality improvement (Hampson et al., 2000). This study
was to evaluate different coffee genotypes including
Arabusta hybrids by subjecting them to cup quality and
bean grade assessment in order to characterize their
performance and to assess their relationship.

MATERIALS AND METHODS
Experimental materials

Nineteen genotypes including seven Arabusta hybrids, six different
backcross derivatives of Arabica to Arabusta hybrids were
evaluated alongside three Arabusta varieties, Robusta, C arabica
(Batian, Ruiru 11 and SL28) (Table 1).

Description of the experimental site and experimental design

The trials were established at Siaya ATC (Siaya County) and
KALRO Alupe (Busia County). Siaya lies between 0° 30 N' and 0°
45' E with an altitude that varies from 1,135 to 1,500 m above sea
level. The mean annual rainfall is 1,500 mm with most parts of the
county receiving between 890 and 1,900 mm; while the annual
mean temperatures range from 20.9 and 22.7°C. The soils are well
drained, deep to very deep (chromic/orthic acrisols and ferrasols)
(Jaetzold et al., 2009). Busia county is also located in western part
of Kenya between 0° 30 N' and 34° 30' SE, with an altitude that
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Table 1. Description of coffee genotypes evaluated at KALRO- Alupe (Busia) and Siaya ATC.

Code Pedigree information Genotype description
ARH1 B11l 2415=CATURRA X B6. 1834 = (SL 28 X UT 6) Arabusta hybrid
ARH2 B11l 2554 = CATURRA X B6. 1834 = (SL 28 X UT 6))  Arabusta hybrid
ARH3 B11l 2406 = CATURRA X B6. 1834 = (SL 28 X UT 6) Arabusta hybrid
ARH4 B11l 2407 = CATURRA X B6. 1757 = (SL 34 X UT 6) Arabusta hybrid
ARH5 B11l 2556 =CATURRA X B6. 1757 = (SL 34 X UT 6)) Arabusta hybrid
ARH6 B13 2271 =SL 28 XB6. 1835 = (SL 34 X UT 6) Arabusta hybrid
ARH7 B14 1140=SL 28 (SL 34 X UT 8) Arabusta hybrid
BCO1 B13 2400 =SL 34 XB6. 1764 = (SL 34 X UT 6) Backcross

BC02 B13 2567 =SL 28 XB6. 1778 = (SL 28 X UT 6) Backcross

BCO3 B13 2286 =SL 28 X B6. 1836 = (SL 28 X UT 6) Backcross

BCO4 B13 2617 =SL 34 XB6. 1616 = (SL 34 X UT 6) Backcross

BCO5 B13 2806 =SL 34 X B6. 1756 = (SL 34 X UT 6) Backcross

BCO06 B14 1108 =SL 28 ( SL 28 X UT 8) Backcross

ARV1 PL4 CONGUSTA 161 CRAMER Arabusta variety
ARV2 PL4 CONGENSIS 263 CRAMER Arabusta variety
ARV3 PL4 169, 177, 178 ARABUSTA Arabusta variety
Robusta Cultivar Commercial variety
Ruiru 11 Introgressed Arabica Commercial variety

Batian Introgressed Arabica

Commercial variety

varies from 1241 to 1343 m above sea level. The mean annual
rainfall is 1400 mm, with most parts receiving between 925 to 1900
mm and the annual maximum temperatures range from 26 and
29°C. The soils are developed on basic and intermediate rocks
(dolerites and andesites) (Rachilo and Michieka, 1991). The
experiment was laid out in a Randomized Complete Block Design
(RCBD) with three replications at KALRO-Alupe and Siaya ATC.
Five coffee trees were planted per genotype, with a spacing of 3 m
by 3 m per plot measuring 855 m?.

Bean processing and grading

Cherry was harvested from each of the genotypes in the year 2018
and was processed independently using the wet method. The
cherry was pulped, followed by fermentation, washing and sun
drying to attain f 10.5 to 11% moisture content (Mburu, 2004). The
coffee husks were de-hulled and 1 kilogram of coffee beans from
each coffee genotype were sampled for grading into 7 grades, (AA,
AB, PB, C, E, TT, T), using a hand operated hulling machine based
on size, shape and density as described by Gichimu et al. (2013).
The proportions (%) of each bean grade in one-kilogram sample of
the hulled beans were recorded. The beans were separated based
on size as determined by the size of the screens of the bean
grading machine; while a pneumatic separator was used to
separate light beans from grades AA and AB to obtain grade TT
beans.

Sensory evaluation of coffee

The proportion (%) of each bean in grade AA and AB for each
genotype were recorded and these grades were used to assess
cup quality attributes by roasting. A probate laboratory roaster was
used in the roasting process and the roasted beans were left to rest
for at least 8 h before cupping. Green coffee beans were weighed
before and after roasting to determine the roasting degree. After the
8 h rest, the roasted beans were ground into individual cups,

ensuring that whole sample was deposited into each cup. Each
sample representing a specific genotype was placed into five cups
(Kathurima et al., 2009). Samples were weighed to get 8.25g and
150 ml of hot water was added to each cup. The evaluation of the
sensory attributes, sensory evaluation, was conducted with five
trained judges forming a panel; using the procedures described by
described by Lingle (2001). The descriptors measured included
acidity, body, balance, fragrance/aroma, flavour, aftertaste, and
overall standard as described by SCAA.

Statistical analysis

The bean grade and sensory data were subjected to Analysis of
Variance (ANOVA) using GENSTAT statistical software version 18
and effects declared significant at 5% level. The General Linear
Model (GLM) was used (Jansen, 1993). Least Significance
Difference was used to separate means (Martin et al.,, 1978).
Separate as well as combined analysis of variance was performed
on data from the two sites. The sensory data was subjected to
cluster analysis using the XLSTAT version 2019; using the
unweight pair-group method with arithmetic average (UPGMA) to
create a dendrogram based on the Euclidean distances (Hue et al.,
2000). The Pearson’s chi-square was used to test the similarities
amongst clusters. GENSTAT statistical software was used to
compute correlation and to show relationship between bean grades
and sensory traits, using the Pearson Correlation Coefficient. The
Principle Component Analysis of the sensory characteristics were
plotted based on the important principle components (Lattin et al.,
2002), using XLSTAT statistical software, version 2012.

RESULTS
Bean grading

There was a significant variation among the coffee
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Table 2. Combined means of Bean grade traits for coffee genotypes at KALRO-Alupe (Busia) and Siaya ATC.

Genotype %E %AA %AB %PB %C %T %TT 100 BW
ARH1 0.6 211 61.2 2.5 4.1 0.6 10 18.7
ARH4 0.4 145 75 3.6 4.3 0.3 2 16.1
ARH5 1.3 16.3 57.9 3.1 18 0.9 2.2 151
ARHG6 1.7 24.4 57.2 4.2 8.9 0.5 3.1 16.8
ARH7 0.5 16.6 50.9 3.1 9.4 15 18.1 15.8
BCO1 0.4 8.5 66 4.4 17 1 3.1 14.6
BCO02 21 23.4 56.1 2.8 9.4 0.9 5.3 16.3
BCO3 0.2 11.3 57 29 6.4 1.8 20.5 16.3
BC04 2.4 28.5 57.9 13 4 0.9 5 20.7
BCO5 15 22.3 57.8 4.8 6 0.5 7.2 15.9
BCO06 0.7 26.3 65.2 1.4 4.6 0.5 13 16.4
ARV1 0.2 4.8 74.2 2.8 6.8 0.4 10.8 14.4
ARV2 0.4 2 59.9 3.2 23 11 10.2 13.7
ARV3 1.8 38.4 52.6 0.6 11 0.3 5.2 21
Robusta 0.3 11.7 76.7 0.9 8.5 0.8 1 14.6
Ruiru 11 1.3 32.8 58 1.9 2.6 0.7 2.6 16.5
Batian 1.3 31.2 55.3 2.1 5.3 13 3.6 15.9
SL28 0.9 21.3 64 1 7.5 1.7 3.7 17.8
LSD 1.3 8 11.5 2.6 4.6 0.6 7.8 2.2
% CV 3.4 5.5 3.6 13 7.4 16.4 14.4 1.6
F Test S S S S S S S S

AA, % of beans retained by 7.15mm screen; AB, % of beans retained by 5.95mm screen; TT, 5 of beans separated from
grades AA and AB by density; PB, % of beans retained by a piano wire screen with 4.43 mm spaces; C= % of beans
retained by a piano wire screen with 2.90 mm spaces; T, % of very small beans and broken bits that cannot be retained by
all the above screens; E, % of beans retained by a piano wire screen of the coffee bean grading machine with 8.3 mm

space. 100 BW (g), 100 bean weight.

genotypes for bean grade across the two sites. The
percentage of E bean grade varied among the
genotypes; ranging from 0.2 to 7.2%, where genotype
ARH3 recorded significantly (P< 0.05) high percentage
compared to genotypes BC03 and ARV1 both of which
recorded the lowest (Table 2). There was a significant
(P=< 0.05) difference on the percentage of AA bean grade
for the coffee genotypes; where ARH3 recorded 38.4%,
while ARV2 recorded the lowest percentage of 2.0%. The
coffee genotypes recorded significant (P< 0.05)
differences on the percentage of PB bean grade which
ranged from 0.6 to 6.4%, where genotype ARH3
recorded the highest percentage while genotype ARV3
recorded the lowest. The percentage of C bean grade
was also significantly (P< 0.05) different, where genotype
ARV3 was highest with 23.1% and Robusta recorded the
lowest with 1.1%. The variation on the 100 bean weight
was significant; where genotype ARV3 scored significant
(P< 0.05) heavier beans of 21 g followed closely by
genotype BC04 with 20.7 g, while genotype ARV2 scored
13.7 g (Table 2).

Sensory performance

From the combined mean analysis, there was a

significant (P< 0.05) difference within the sensory traits
among the coffee genotypes for both sites. Genotype SL
28 recorded significantly (P< 0.05) high values for all the
traits except acidity, when compared to other genotypes
(Table 3). Robusta recorded significant (P< 0.05) lower
values for aroma and body of 6.9 and 7.2 respectively.
Genotype ARV1 recorded significant (P< 0.05) low values
for flavor Aftertaste and acidity when compared with other
genotypes of 6.9 and 7.0 respectively; while cultivar
Batian recorded high value for acidity. The genotypes
that recorded significantly (P< 0.05) low values for
balance included, ARH4, BC01, BC04 and BCO6 of 7.2
(Table 3).

PCA and cluster analysis

The Principal Component Analysis was able to
discriminate the scores of the different variables
measured. PC1 was 10.34% and PC2 was 80.11%,
which was sufficient to discriminate the sensory
attributes. Acidity recorded low scores; while flavor and
aftertaste recorded high scores respectively (Figure 1).
The genotypes grouped together are similar in the
sensory attributes. SI28 which was the best performer in
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Table 3. Combined means of sensory traits for coffee genotypes at KALRO-Alupe (Busia) and Siaya ATC.
Genotype Aroma Flavor Aftertaste Acidity Body Balance Overall standard  Total score
ARH1 7.2 7.2 7.3 7.3 7.6 7.3 7.2 81.1
ARH4 7.5 7.1 7.1 7.1 7.5 7.2 7.2 80.7
ARH5 7.5 7.4 7.4 7.3 7.6 7.3 7.4 81.9
ARH6 7.4 7.3 7.3 7.4 7.5 7.5 7.4 81.8
ARH7 7.6 7.4 7.4 7.5 7.7 7.5 7.5 82.6
BCO1 7.4 7 7.1 7.1 7.5 7.2 7.1 80.4
BC02 7.5 7.3 7.2 7.1 7.5 7.2 7.2 81
BCO03 7.7 7.2 7.3 7.4 7.6 7.3 7.4 81.9
BC04 7.5 7.3 7.3 7.4 7.5 7.2 7.3 81.5
BCO05 7.5 7.5 7.3 7.5 7.6 7.6 7.5 825
BC06 7.5 7.2 7.1 7.1 7.3 7.2 7.1 80.5
ARV1 7.3 6.9 7 6.9 7.4 7.3 6.9 79.7
ARV2 7.3 7 7.1 7 7.3 7.2 7 79.9
ARV3 7.5 7.3 7.4 7.4 7.6 7.4 7.4 82
Robusta 6.9 7.1 7.1 7 7.2 7 7.1 79.4
Ruiru 11 7.3 7.1 7.1 7.2 7.5 7.4 7.4 81
Batian 7.7 7.7 7.6 7.7 7.7 7.5 7.5 83.4
SL28 8.3 8.2 7.9 7.2 8 8.1 8.1 85.8
LSD 0.3 0.3 0.3 0.3 0.3 0.4 0.3 15
% CV 1.7 0.9 0.9 11 1.6 1 0.8 0.2
F Test S S S S S S S S
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Figure 1. The relationship between the sensory traits of coffee affecting

cup quality.

guality on overall score is located on the lower right side
of the quadrant on its own and it's much affected by the
balance, aroma, body and flavor (Figure 1). The variation
of the sensory traits is further shown using the cluster

dendrogram, by means of the seven sensory traits. The
continuous broken line in the figure truncates the diagram
into four classes which were generated during clustering,
using the similarity index (Figure 2). Diversity of the
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Figure 2. The diversity between the coffee genotypes based on the sensory traits.

Table 4. Pearson’s correlation analysis for sensory and bean grade traits for coffee.

Acidity  Aftertaste Aroma Balance Body Flavor Overall AA AB BW
standard

Acidity - 0.96*** 0.84*** 0.85%** 0.87*** 0.96***  0.96*** 0.43 -0.38 0.39
Aftertaste - 0.82%** 0.79%*= 0.89%*= 0.95%**  (0.93*** 0.36 -0.4 0.39
Aroma - 0.66** 0.71%*= 0.86***  0.85*** 0.21 -0.24 0.19
Balance - 0.80*** 0.83***  (0.88*** 0.27 -0.22 0.15
Body - 0.84***  (0.91*** 0.34 -0.37 0.34
Flavor - 0.93*** 0.41 -0.32 0.29
Overall
standard - 0.37 -0.35 0.3
AA - -0.52* 0.74%*
AB - -0.4
BW -

*, ** and *** significant at 0.05, 0.01 and 0.001 respectively; AA, % of beans retained by 7.15 mm screen; AB, % of beans retained by 5.95 mm screen;

100 BW(g), Weight in grams of 100 beans.

coffee genotypes within classes was 20.53%, while
between class diversity was 79.47%.

Correlation between the sensory and bean grade
traits

Table 4 shows the correlation coefficients for the sensory
traits of coffee genotypes for KALRO-Alupe and Siaya
ATC. There were positive significant associations between

all the sensory traits amongst the coffee genotypes.
Acidity was positively and significantly associated with
aftertaste (r=0.96), aroma (r=0.84), balance (r=0.85),
body (r=0.87), flavor (r=0.95). Aroma had positive
significant associations with balance (r=0.66), flavor
(r=0.86). AA bean grade also had positive significant
relationship with 100 berry weight (r= 0.74). AB bean
grade negatively correlated with all the sensory traits.
Bean weight (BW) grade had a positive significant
association with acidity (r=0.39), aftertaste (r=0.39),



aroma (r= 0.19), body (r=0.34), flavor (r=0.29) and overall
standard (r=0.3) (Table 4). The AB bean grade was
negatively correlated to all the sensory traits, while the
AA bean grade was positively associated with the
sensory traits.

DISCUSSION

The results of the study confirmed that there was
significant variation within the coffee genotypes for bean
grade traits and the sensory attributes across the two
environments. Genotypes ARH2 and ARH3 were not
evaluated for these two traits since most of the cherry
were floats and this could be as a result of poor fertility.
F1 hybrids have shown lower fertility rate and it has been
reported that the number of seeds per fruit depends on
ovule fertility (Leroy et al, 2006). Therefore,
determination of fertility is based on the percentage of
floats from the harvested cherry. Various studies have
reported significant variations for the bean physical
characteristics, including bean grade and the sensory
attributes (Gichimu et al., 2012; Abrar et al., 2014,
Gimase et al., 2014b; Tefera, 2018). Both the genotypic
and environmental factors determine the size, shape and
structures of beans produced.

The differences in percentage of grades across the two
environments could be attributed to the different rainfall
patterns since good rainfall is required during the cherry
expansion stage. The plant physiological processes that
occur during fruit development, affect the bean
development as suggested by Adugnaw et al. (2015).
The expansion of the cherry is determined by the rapid
fruit expansion after pin head development, where turgor
pressure developed by beans during expansion
combined with high moisture availability leads to
development of big sized beans (Sureshkumar et al.,
2013). Photosynthesis also affects bean development
with decreased leaf potential; photosynthesis is reduced
leading to poor filling of the bean thus affecting the bean
grades (Agwanda et al., 2003).

Cup quality is an attribute that depend on several
factors for its expression, which include the genotype,
environmental factors, the post-harvest processes,
agronomic practices, storage, roasting, beverage
preparation and also consumer preference (Kathurima,
2013; Hameed et al., 2018). The coffee markets vary and
are more specific based on preference of the beverage
based on performance of genotypes on sensory traits
affecting the brew quality (Kahiu and Aluka, 2016). There
was significant variation amongst the coffee genotypes
for all the cup quality sensory characteristics.

Gonzélez et al. (2019) reported the variation in sensory
chacteristics among the three Catimor genotypes
cultivated in Mexico. The variations of the sensory traits
could be attributed to both the genetics of the plant and
environmental factors which include rainfall intensity and
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distribution, soil characteristic, fluctuation of
temperatures, humidity, and altitude (Decasy et al.,
2003). These environmental factors have effect on
maturity and ripening of cherry, which adversely affect
the cup quality. The variation within genotypes indicates
that it is possible to select genotypes that have good cup
quality.

The Arabica coffee genotypes (SL28 and Batian),
which are commercial varieties, showed good
performance in cup quality together with the Arabusta
hybrids and the backcrosses when compared to Robusta.
SL28 coffee variety has always been used as a measure
of standard for cup quality and therefore the results gave
a good indication on the potential of the tested hybrids
since on average, the Arabusta hybrids outperformed the
Robusta coffee with an average score of 82%. This
confirmed that through introgression, there was not only
transfer of disease resistance but also other attributes
including quality (Leroy et al., 2006). Based on
organoleptic evaluation, introgression lines of Arabica
have been found to produce good beverage quality (BQ)
(Leroy et al., 2006). The sensory data has confirmed that
the interspecific hybrids which were bred for improved
cup quality can pass for the specialty market as defined
by Lingle (2001). A score of more than 80% is regarded
as specialty coffee.

Based on the Euclidean distances, four different groups
were generated from the cluster analysis and the PCA
plots; further confirming the variation amongst the coffee
genotypes for the sensory traits (Figures 1 and 2). SL28
which has always been used as a standard measure for
cup quality was grouped differently from the other
genotypes. The Arabusta hybrids ARH6, ARH5, and
ARH5 together with genotypes BC03, BC04 and BCO05
grouped together with Batian implies that their
relationship in terms of quality is very close and can be
selected for good sensory traits when compared to
Robusta, which clustered differently and distant from
group two. These genotypes were easily differentiated
using acidity, aftertaste and preference.

Correlation is key in designing an effective breeding
program; thus selecting the traits that positively and
significantly correlates to each other. All sensory
variables which include acidity, aftertaste, aroma,
balance, body, flavor and overall standard positively and
significantly correlated with each other. Acidity had a
highly significant positive association with aftertaste
(r=0.96), aroma (r=0.84), balance (r=0.85), flavor (r=0.96)
and overall (r=0.96). With the significant association,
traits with a higher correlation such as preference, aroma
and aftertaste can be used to select cup quality and this
is in agreement with PCA plot results (Figure 1). The
negative associations between the AB bean grade
characteristics and quality indicates that bean sizes could
be dependent more on the environmental factors since
the berry expansion and ripening depended on the
rainfall and sunlight availability for photosynthesis as
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reported by Agwanda et al., (2003). Tessema et al.,
(2011) reported the significant positive associations
within the sensory variables. The negative associations
between the bean sizes and the sensory traits were
reported by Kathurima et al. (2009). Dessalegn et al.,
(2008) found that there is a positive association between
the bean grades and sensory traits. Reyes et al. (2016)
and Gonzélez et al. (2019) did not find any significant
correlations between the beans sizes and sensory
attributes which is consistent with the findings of this
study.

Coffee is a beverage, where flavour is the most
important quality parameter and a major motivation for
consumer preference; since it is a combination of aroma,
acidity and body that creates an overall impression of cup
performance (Marin et al.,, 2008). Flavor has a strong
significant association with all sensory traits, easy to
determine organoleptically and has relatively high
sensitivity in discriminating various genotypes; and this
can be used as a single trait in the determination of
coffee quality during selection (Agwanda et al., 2003 and
Yigzaw, 2005).

Conclusion

The study confirmed that there was genetic variation
within the coffee genotypes in both sensory and bean
grade traits, since they were grouped into four clusters
based on the sensory attributes. Flavor and over all
standard were the most important traits in determining
the organoleptic characteristics of the genotypes. All the
interspecific hybrids analyzed for cup quality recorded
more than 80% total score and outperformed Robusta in
terms of bean size and therefore can be recommended
for commercialization.
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