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(Fundamental studies on the improvement of lettuce, Lactuca sativa L., using its
wild related species, L. saligna L.)
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As Lactuca saligna, the related wild species of lettuce has some resistance of
disease and partial cross-compatibility with lettuce, the species is expected for
gene resources of improving lettuce. However L.saligna has not been used
frequently for breeding of lettuce. In this study, the investigations of available
treats and the genetic barrier between two species were carried out.

In the results of reciprocal crossing between lettuce and L. saligna, their
hybrids were obtained only when L. saligna was used as a seed parent. Although,
the hybrid between L. sativa and L. saligna were obtained by ovule culture, the
hybrid was dead before anthesis. Somatic hybrids between L. sativa and L.
saligna which were successful produced amphidiploids were seemed to possess
only chloroplast DNA originated from Z. saligna.

In the Got-1locus of F2 progeny between L. saligna and L, sativa, the large
distortion from the normal segregation of Mendel's law were observed.
However, the distortion was not observed when F; hybrids were pollinated with
L. sativa. The distortion was caused by the existence of a single recessive lethal
gene, rl-1, originated in the gene of 1. sativa. The ri-1 gene between L. sativa
and L. saligna was tight linked with Got-/ gene.

In the F2 generation between L. saligna and L. sativa triploids appeared
frequently. These triploids were considered to occur by.the fusion between |
non-reduced gamete and normal reduced one and were separated into two groups
by the achene weight; heavy seed were supported by mostly isozyme alleles of
lettuce. These triploids are expected to ploduce the trisomic lines or alien
cytoplasmic lines of lettuce.

The metaxenic effect on the pericarp color was observed When tetraploid F, were
poilinated with L. sativa. The same phenomenon was observed diploid F, hybrids. This
finding will enable us to prevent the contamination at the seed stage of
commercial Fy production of lettuce.

The maintenance of the plants such as ¥y hybrid and triploids is a
prerequisite in the lettuce breeding. Nodal culture of the flower stalk enabled the
breeding line of lettuce.

These results indicate the feasibility of the L. saligna as the important
genetic resources for the breeding of lettuce.
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