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Climate change, soil fertility deterioration, increasing soil salinity and water pollution are just some of the many challenges that the
current and future agriculture are going to face. The combination of good agricultural practices and innovative plant breeding
techniques are needed to overcome these problems. In this framework, a new crossing plan was used to increase the germplasm allelic
diversity, track down specific sequence in the genome and develop new molecular markers associated to agricultural traits of high
value for future cultivation environments. One of this tools is the multi-parent advanced generation inter-cross (MAGIC) populations. A
MAGIC population is obtained by intercrossing multiple parental lines and self-crossing the progeny for several generation, to obtain
recombinant inbred lines (RIL), each containing fragments of genome deriving from all the parents. In this research, a MAGIC
population of tomato (Solanum Lycopersicum L.) was produced starting from 8 parental lines, choosed based on specific phenotipical
traits and breeding relevance. 7 lines were derived from breeding programs of ISI Sementi and 1 from a wild accession of Solanum
cheesmaniae (LA1407) obtained from TGRC (http://tgrc.ucdavis.edu). This last, was selected for its resiliency and tolerance to biotic and
abiotic stress. All the 8 lines were genotyped with a genotyping by sequencing (GBS) approach. At this point, in order to analyze the
stability of the lines and the segregation of the main parental traits, a phenotyping work, using classical tomato breeding tools, was
performed.
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The graphics below show chlorophyll content distribution of 487 SSD lines grouped in different classes (Fig. 2) and days before flowering
(Fig.3). Both of them follow normal distributions (Fisher test). This suggests that these traits are likely quantitative and controlled by
different genes and by their interaction with environmental effect.
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This allowed to score a higher chlorophyll content in some SSD lines. A similar behaviour was observed for LBF trait, suggesting a similar
genetic control.
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An Anova test using R software was performed to find any correlation between each phenotyped trait. The only significant result was
the correlation between the date of flowering (FLO) and the leaves before the first floral branch (LBF). The test showed a correlation of
the 99% (p-value: 27-16 ) suggesting a strong genetic influence on transition from vegetative to reproductive plant phase.
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Fig. 4 Variability in shape and colour of fruits in different lines.

Fig. 5 Example of variability in habitus, flowering and leaf
colour of different lines.

A phenotyping activity was performed on all 487 RIL lines scoring traits of agronomical interests. The presence of allelic combination absent in parental lines confirm that crosses between founders made at the beginning of the experiment occurred successfully. This phenotipical
result confirm the genetic analysis of Campanelli et al, 2019. Among the generated lines, chlorophyll content distribution observed in specific RILs represent an important genetic source for improvement of green leaves colour on tomato plants. In detail, chlorophyll content is
correlated with fruit °Brix, which is an important added value for processing tomato supply chain. Furthermore, stay-green tomato plant results to be healthier in field stress conditions. Investigation of chlorophyll content, heritability and its genetic control must be studied
throughtout a specific cross programme. Cross pollinations among lines which showed the minimum and the maximum chlorophyll content will be planned to generate an F1 and F2 segregant populations. Flowering is considered one of the most important transition in plant
physiology because represent the switch from vegetative to reproductive phase. Earliness of cultivations in terms of ripening and transplanting date is a crucial factor for farming, but it’s difficult phenotype these traits during breeding activities. The correlation between date of
flowering (FLO) and leaves before flowering (LBF) allows to measure in a simple way the vegetative length of lines with several days in advance. Literature on flowering date (FLO) and number of leaves before flowering (LBF) confirm that both quantitative traits are influenced by
environmental effect (Gao et al, 2015). The correlation between traits is high, suggesting that (i) traits are controlled by the same genetic pool or (ii) more measurements are required because a correlation value of 99% is biologically unlikely. GXE effect must be studied in different
environments (location and years) in order to study heritability and genetic penetrance. If confirmed, this result can be applied as a very useful tool for breeding selection, capable of informing about flowering and plant earliness. Furthermore, all MAGIC SSD lines are going to be

genotyped with a GBS approach, creating a powerful base for —omics studies.



