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ABSRACT
This study evaluated yield performance and market acceptability of five Solanum
aethiopicum Gilo entries. All data were subject to Analysis of variance (ANOVA) and
means separated using Fishers LSD at 5% probability level. Further, data was subject
to Additive main effects and multiplicative interaction (AMMI) analysis. consumer
acceptability was evaluated using sensory analysis, and trader preferences were
assessed through traders’ physical sensory analysis. Results revealed significant
(P<0.001) genotype, environment, and genotype x environment interaction effects
on yield parameters. While G4 consistently produced the highest number of fruits
across all locations (46.86-49.45 fruits/plant), fruit weight varied by location, with
G6 performing best in Mukono (516.1g), the check variety in Kasese (750g), and G10
in Omoro (666.4g). The AMMI analysis demonstrated that environment and GxE
interaction explained 35.8% and 35.1% of treatment variation, respectively,
indicating strong environmental influence on genotype performance. Consumer
sensory evaluation showed that G9 and G10 consistently received the highest
acceptability ratings for whole fruit, fresh chopped, and cooked fruit attributes
across all locations, while G4, despite high productivity, received consistently lower
acceptability ratings. Similarly, trader acceptability assessments in urban markets
revealed that G9, G10, and the check variety were highly rated for physical quality
attributes, while G4 scored poorly on market acceptability. The study identified
important trade-offs between yield potential and consumer/market preferences,
highlighting the need for location-specific variety recommendations. Genotypes G9
and G10 demonstrated the best balance of yield performance and market

acceptability, making them promising candidates for commercial production.
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CHAPTER ONE

1.0 Introduction

This chapter provides the background of the study, problem statement, objectives,
conceptual fram work, hypothesis, significance, justification, and scope of the

study.

1.1 Background

African Indigenous Vegetables (AIVs) have historically made a substantial
contribution to smallholder farmers' incomes, and food security (Kansiime et al.,
2016). Throughout sub-Saharan Africa, Solanum aethiopicum vegetables are
culivated and they have four broad groupings recognized: Gilo, Shum, Kumba, and

Aculeatum; Gilo is the most produced group for it edible fruits (Song et al., 2019).

Gilo is a member of the solanaceae family and the genus Solanum (Dinss et al.,
2019). The Gilo group of Solanum aethiopicum vegetables is the main species grown
for their fruit and the market for Solanum aethiopicum Gilo is high since the fruit is
widely accessible at the markets (Dinssa et al.,2019). With a ploidy level of 2n = 24,

gilo is primarily self-pollinated (Kouassi et al., 2014).

Solanum aethiopicum Gilo (African Eggplant) like other traditional African
vegetables, has, until recently, gotten less attention from public and corporate
research (Dinss et al., 2019). Farmers cultivate native landraces, with only a small
number of modified cultivars from WorldVeg lines having been issued thus far in East
and West Africa (Dinss et al., 2019).Therefore with advancement of crop cultivars
being recently put in place, it is crucial to create cultivars of Solanum aethiopicum
Gilo that meet market acceptability and consumer standards, stress-tolerant to

biotic and abiotic factors, and have a high yield (Adeniji & Aloyce, 2012). Fruit



sensory acceptability are important quality criteria that are highlighted in product

profiles (Adeniji & Aloyce, 2012).

The quality of fruit affects the perception of buyers and its marketability positively
0

r
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Eurthermore, new varieties must be in line with consumer tastes, which requires an
hnderstanding of the sensory qualities and market acceptability of plant genotypes
YLado et al., 2019 and Assefa et al., 2014). Acceptance in the marketplace has a big
influence on a variety's uptake and performance (Assefa et al., 2014).Therefore, this
‘esearch assessed yield performance, sensory attributes acceptability by consumers
Qnd traders of selected Solanum aethiopicum Gilo Genotypes which contributes to
1i)roduction of cultivars in addition to having high yields, but also favored by
Eonsumers and traders as trader acceptability of a crop can be evaluated using the
Bhysical attribute of the crop aspects such as; colour, smoothness, shininess and
gucculence among others.These attributes are scored using hedonic rating scales

(Joseph et al., 2022). In the consumer research and sensory evaluation context,
e
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people can convey their general level of liking or disliking of a product along a
continuous scale (Cardello, 2017). The assumption of the theory is that subjective
experiences, can be assessed and quantified by applying a categorical or numerical

scale (Cardello, 2017).

Furthermore, African indigenous vegetable cultivars are selected based on a range
of factors, including yield, market quality needs among others, and some of the
major quality variables that are extensively featured are the sensory traits such as
taste, shape, size, and color at the marketable stage (Dinssa et al., 2019). Fruit
quality (tasting, processing/cooking, and physical attributes) influences consumers'
perceptions and marketability (Dinssa et al., 2019). Uganda Christian University has
been developing Solanum aethiopicum Gilo genotypes over the years and they are
at a point where they require evaluation with end users. This therefore require
evaluation of yield and yield related traits for the selected candidates solanum
aethiopicum Gilo in order to get detail information which allow deployment of
cultivars that meet the market and accepted by the end users by meeting both yield
and market preference which is in line with the recommendation by Carneiro et al.
(2020), on the need of breeders to consider consumers’ desired sensory traits for

adoption success of any developed variety.

1.2 Problem statement

According to Lado et all et al. (2019), poor yield performance, sensory attributes of
developed cultivars and poor market acceptability limit breeding program success
or adoption of released varieties. When plant breeders neglect sensory attributes,
they contributes to the low adoption of improved varieties being developed

(Bayiyana et al.,2024). Without proper crop selection, breeders normally produce



new varieties which are not accepted by the consumers and over 90% of improved
crops are rejected by the users (Akankwasa et al., 2021).Therefore for adoption
success of any developed variety, breeders must consider consumers’ desired
sensory traits (Carneiro et al., 2020). Uganda Christian University has been
developing Solanum aethiopicum Gilo genotypes over the years and they are at a
point where they require evaluation with end users. The absence of detailed
information on the critical traits above hinders the breeder's ability to deploy
cultivars that meet both agronomic and market preferences. To address this gap,
there is need to systematically evaluate yield and its related traits, and market
acceptability of the selected candidate Solanum aethiopicum Gilo genotypes. This
will therefore, facilitate a successful integration of these genotypes into sustainable
agricultural systems and commercial markets for heterogeneous farming

communities.

1.3 Main objective
To asses and test performance of different Solanum aethiopicum Gilo candidate lines

for heterogeneous farming communities.

1.4 Specific objectives
1. To evaluate yield and yield related traits of selected candidate Solanum
aethiopicum Gilo genotypes across different agro-ecological zones.
2. To evaluate among consumers, the sensory acceptability of selected
candidate Solanum aethiopicum Gilo genotypes.
3. To evaluate traders’ acceptability of selected Solanum aethiopicum Gilo

genotypes among traders in urban markets in Uganda.



1.5 Hypothesis

There is no difference in yield and yield-related traits among the selected candidate
Solanum aethiopicum Gilo genotypes in the different agro-ecological zones.

There is no difference in sensory acceptability of selected Solanum aethiopicum Gilo
genotypes among consumers.

There is no difference in traders’ physical acceptability of selected candidate

Solanum aethiopicum Gilo genotypes in urban markets in Uganda.

1.6 Scope of the study

This study was conducted from Mukono in Central Uganda, Omoro in northern
Uganda, and Kasese in Western Uganda. Each of these locations represents different
agro-ecological environment in Uganda and according to Dinssa et al, (2019),
knowledge of the interactions between Genotype (G) and Environment (E) would
assist breeders establish cultivar development strategies and determine whether to
prioritize wide or selective adaptation. Each of these zones typically has different
ecological and climatic conditions which influence crop production. Two growing

seasons was used for the study (Season one in 2023 and season two in 2024).

The genotypes seeds used for the study were obtained from the Faculty of
Agricultural Sciences seed bank at Uganda Christian University. The selected
Solanum aethiopicum Gilo genotypes comprised of G4, G6, G9 and G10. Initially,
there were a total of 11 genotypes (G1, G2, G3, G4, G5, G6, G7, G8, G9, G10, G11).
However, over years in the selection process, the four genotypes were selected
based on their performance and interest in their genetic qualities such as yield,

disease resistance and others. Furthermore, in the study, one check variety was used



and was the green Solanum aethiopicum Gilo, commonly referred to as “green

Ntula” by East African Seed Co LTD, obtained from commercial market.

Consumer sensory evaluation comprised of the following: fruit evaluation when
whole fresh fruit, fruit evaluation when fresh and chopped, and fruit evaluation
when chopped and cooked. This was based on 9-point hedonic scale adopted from
Carneiro et al. (2020). This evaluation took place from Mukono, Kasese and Omoro

district.

Traders’ physical evaluation. Three markets (Gulu main market in Gulu, Kiko market
in Mukono, and Mawa Market in Kasese) were purposively chosen for the market
acceptability analysis based on their status as the primary hub for the majority of
farmers and traders. The physical traits considered included: Colour, shape, size,
hardness, smoothness, and succulence. The evaluation was done using a 5-point

hedonic adopted from Joseph et al.(2022).

1.7 Significance

This study has capability to close vital knowledge gaps in breeding programs of the
selected solanum aethiopicum Gilo genotypes as well as making well-informed
decisions for the successful integration of the genotypes to get into agricultural

systems and commercial markets.

The study has provided vital information to policy makers as far as coming up with
new crop variety is concern. This is by emphasizing the need for conducting market

acceptability study which involve both consumer and traders in a scientific study.

The study has contributed to provision of useful information to seeds company by
clearly showing how different genotypes perform across different agro-ecological

zones and this has influence on variety recommendation to farmers.
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1.8 Justification

This study is positioned to contribute to the breeding programs of Solanum
aethiopicum Gilo genotypes in Uganda particularly to the test genotypes by bringing
light through combining agronomic performance with market preference while
considering both the traders’ views as well as the consumers. This therefore leads
to removal of adoption challenges of the test genotypes and hence supporting
sustainable agriculture as far as release of good variety of solanum aethiopicum Gilo

is concern contributing to rural development.

The study is also positioned to contribute in ensuring traders and consumers sense
of belonging in research. This gives trust in the findings which comes out of research
as well as confidence as far as release of good variety of solanum aethiopicum Gilo

is concern contributing to rural development.

1.9 Conceptual frame work

Dependent variables

Yield traits: fruits number per plant,
Independent variables

fruit length, fruit diameter, weight of
fruit per plant 7 | Yield traits-Factors related to genetic (Genotypes:
Consumer ssensory acceptability G10, G9, G6, G4, and Check variety), and factors

Fresh whole fruits attributes (colour, related to environmental.



Intervening variables

Yield traits: Crop diseases and Pest, rainfal and

temperature.

Consumer sensory acceptability-factors related
to demography such as gender, preferences of

consumers, and past experience by the consumers.

Traders’ physical acceptability -factors related
to demography such as gender, preferences of

traders, past experienceby traders.

Literature review

2.1 Origin, distribution and production of Solanum aethiopicum Gilo
Solanum aethiopicum Gilo come from a complex species which comprise of

physically quite diverse groupings that were previously considered to be four distinct



species which include Gilo, Shum, Aculeatum group and Kumba (Han et al., 2021).
It is thought that the species originated from Africa and was domesticated from the
semi-domesticated Solanum distichum Schumach. & Thonn., both of which are
distributed throughout tropical Africa, by way of the wild Solanum anguivi Lam.
According to Anaso (1991), the group for Gilo cultivar might have evolved from the
Shum cultivar group through selection and hybridization. Several distinct edible fruit
shapes, from elliptic to spherically depressed, are produced by the Gilo group (Han
etal., 2021). The Gilo group is widely distributed in humid regions of tropical Africa.
Its members thrive in full sun on the forest savanna's well-drained, somewhat deep
soils with a pH of 5.5-6.8, with daytime temperatures of 25-35°C and nighttime

temperatures of 20 - 27°C, respectively (Han et al., 2021).

2.2 Taxonomy of Solanum aethiopicum Gilo

Scarlet eggplant, or Solanum aethiopicum L., is a member of the Solanoideae sub-
family within the Solanaceae family. Section Oliganthes, Dunal Bitter, Solanum
subgenus Leptostemonum is where S. aethiopicum L. (2n = 24) is categorized (Adeniji
et al., 2013). There are four groups that make up the scarlet eggplant (S.
aethiopicum L): Gilo, Shum, Aculeatum, and Kumba. The most significant is the Gilo,
which is mostly grown in sub-Saharan Africa and is mostly self-pollinating (Adeniji et
al., 2013). Due to its widespread consumption in Africa, Solanum aethiopicum is
significant as a leaf and fruit vegetable. The morphological variation within the
genus Solanum is attributed to their wide number and Eco geographical distribution

(Adeniji et al., 2013).

It is a fairly woody perennial or deciduous annual, whose growth is up to 100-150 cm

tall. Its bisexual and partially self-pollinated flowers and also cross-pollinated and



can produce single or group of fruits (trusses) dependent on the subspecies and
varieties (Seek, 1997; Macha, 2005). The fruits vary from being sweet to bitter taste
depending on the content of saponin. At maturity of the fruits, the fruit colour turns

red or reddish-orange attributed to high carotene content (Macha, 2005).

2.3 Agro ecology of Solanum aethiopicum Gilo

According to Dinssa et al, (2019) Solanum aethiopicum Gilo are usually planted as
annuals, although they are also perennial plants with persistent, rather woody
stems. Deep, well-drained soils are ideal for its growth. Although irrigation can be
used during the dry seasons, rain is the primary factor in the cultivation of African
eggplant. The African eggplant can endure temperatures between 10 and 40°C,
although it prefers a pH range of 5.5 to 6.8. It also grows best in daytime temps

between 20 and 30°C. Extreme cold or wet circumstances are intolerable to it.

2.4 Nutritional value, medicinal value and economic value of Solanum
aethiopicum Gilo of Solanum aethiopicum Gilo

The seeds within the fruit of Solanum aethiopicum Gilo are noteworthy for their
diverse nutritional profile, encompassing not only essential vitamins like vitamin C
and carotene but also an array of other vital nutrients (NRC, 2006). These seeds
contribute significantly to the overall health benefits associated with the
consumption of Solanum aethiopicum Gilo. Furthermore, the fruits of Solanum
aethiopicum Gilo are a captivating subject of interest due to their multifaceted
qualities. From a nutritional standpoint, they offer a spectrum of essential elements,

enhancing the overall dietary value.

The attributes related to organoleptic such as taste, aroma, and texture, add to the

appeal of these fruits, making them a delightful culinary experience. The
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