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Results

• 17 crosses (10 F₂ plants each)
• 11 parents (n ≥ 4 plants), high quality and high yielding cultivars,

large variation in size and colour

Two production systems (2017):
• Low-input, organic (University of Göttingen, Reinshof, n = 256)
• Hydroponic conventional (University of Applied Sciences 

Osnabrück, n = 234)

Fruits were evaluated and prepared on the day of harvest
(maximal n = 99):
• Breeders’ sensory test: Evaluation of sweetness, sourness and

tomato typical aroma [scale 1-9] with 3 persons
→ Samples were randomized
→ Standard cultivars were used to define low and high score

• Instrumental measurements: Total soluble solids, TSS [°Brix]
and titratable acidity, TA [%]
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Conclusions
The breeder’s sensory test is a suitable tool to improve the
flavour of tomatoes. Selection for flavour related traits in the F2

generation is expected to be successful.
Figure 1. Samples for the breeders’
sensory test.

Figure 2. Standards used to define the
score for the breeders’ sensory test.

Objective
Evaluation of the “breeders’ sensory test” and the selection for 
flavour related traits in an F2 generation.

Figure 3. Coefficient of variance (CV) of F2 plants (17 crosses) and the mean CV of the
respective parents for tomato typical aroma in Göttingen.

The coefficients of variance (CV) of F2 plants exceeded the CV
of the parents in most cases (all traits, both production
systems) , demonstrating that the breeders’ sensory test can be
used for selection.

Sweetness TSS Sourness TA Aroma
Sweetness 0.70*** -0.03 0.33*** 0.69***
TSS 0.67*** 0.02 0.46*** 0.61***
Sourness 0.00 0.29*** 0.49*** 0.34***
TA 0.26*** 0.55*** 0.62*** 0.54***
Aroma 0.75*** 0.75*** 0.24*** 0.46***

Table 1. Spearman correlation coefficients of traits evaluated in Göttingen (upper part,
n=237) and in Osnabrück (lower part, n=234), F₂ plants and their parents, Aroma =
tomato typical aroma, *** p < 0.001.

Sweetness TSS Sourness TA Aroma

H2 0.87 0.95 0.77 0.70 0.81

Table 2. Heritability (broad sense) estimated for the parental cultivars (n=10), Aroma =
tomato typical aroma.

Correlation between corresponding instrumental and sensory
traits was highly significant.

Heritability was medium to high for sensory and instrumental
traits.
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Introduction
Consumers are often not satisfied with the flavour (aroma, taste,
texture) of tomatoes [1, 2]. Nevertheless, in many modern
breeding programs flavour is not a major breeding goal [1, 3].
Flavour is a complex trait and difficult to assess [1, 2] by sensory
analyses and instrumental methods during early breeding steps.
Selection in early generations is based on a high number of
genotypes but a low number of fruits per genotype. Instrumental
methods are not designed to analyse hundreds of samples and
reflect human sensory perception only to a limited extent. A
trained panel is also not able to assess a high number of samples
and requires replications. To face this constraint, we introduced
the so-called “breeders’ sensory test” that is able to evaluate a
high number of small samples with a small team. The project is
part of PETRAq+n (Participatory Development of Quality Tomatoes
for sustainable regional Production).


