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ABSTRACT. Fruit lycopene content and total soluble solid 
content are important factors determining fruit quality of tomatoes; 
however, the dynamic quantitative trait loci (QTL) controlling 
lycopene and soluble solid content have not been well studied. 
We mapped the chromosomal regions controlling these traits in 
different periods in F2:3 families derived from a cross between 
the domestic and wild tomato species Solanum lycopersicum and 
S. pimpinellifolium. Fifteen QTLs for lycopene and soluble solid 
content and other related traits analyzed at three different fruit 
ripening stages were detected with a composite interval mapping 
method. These QTLs explained 7-33% of the individual phenotypic 
variation. QTLs detected in the color-changing period were different 
from those detected in the other two periods. On chromosome 
1, the soluble solid content QTL was located in the same region 
during the color-changing and full-ripe periods. On chromosome 
4, the same QTL for lycopene content was found during the color-
changing and full-ripe periods. The QTL for lycopene content on 
chromosome 4 co-located with the QTL for soluble solid content 
during the full-ripe period. Co-location of lycopene content QTL 
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and soluble solid content QTLs may be due to pleiotropic effects of 
a single gene or a cluster of genes via physiological relationships 
among traits. On chromosome 9, the same two QTLs for lycopene 
content at two different fruit ripening periods may reflect genes 
controlling lycopene content that are always expressed in tomato 
fruit development.
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