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The shallot (Allium cepa L. Aggregatum group, genome AA, 2n=2x=16) is closely related to the common
onion (A. cepa L. Common onion group), but it has more adaptability to tropical and sub-tropical zones than
the common onion. This vegetable crop is, therefore, a potentially important genetic resource as well as an
indispensable food crop worldwide. Detailed gene analyses of the shallot are necessary for its efficacious
utilization in the breeding of Allium crops including the shallot itself. Alien chromosome addition lines seem
to be beneficial for the study of genome organization in donor species as well as for the practical breeding of
recipient species. In this study, to enhance the genetics and breeding of the shallot, reciprocal chromosome

addition lines were furnished or produced between the shallot and A. fistulosum.

One complete set of A. fistulosum - shallot monosomic addition lines (2n=2x+1=17,
FF+1A~-FF+8A), established by Shigyo et al. (1996), was used to identify shallot chromosomes affecting
the production of sugars. This complete set, grown over two years, from Jan. 2002 to Dec. 2003, in an
experimental field at Yamaguchi University, was investigated with regard to the variation of sugar content
throughout the year. On the whole, shallot chromosomes 2A and 8A altered the sugar contents in the
leaf-bunching onion (4. fistulosum). Except for FF+2A, every monosomic addition accumulated

non-reducing sugars in winter leaf blades. FF+8A caused an increase in the amounts of nonteducing sugars
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in winter. FF+2A produced very little nonreducing sugar throughout the two-year study. These results
indicated that genes related to the non-reducing sugar metabolism are located on the 2A and 8A
chromosomes. The results of regression analyses using 2002 data on A. fistulosum and the monosomic
addition set revealed a correlation (r=0.63+0.07, mean * SE, n=9) between reducing sugar and
monosaccharide (Glc+Fru) contents but no correlation between non-reducing sugar and sucrose contents.
These results imply the existence of other polysaccharides (e.g., scorodose) as non-reducing sugars in the

leaf blade.
First and second backcrosses of amphidiploid hybrids (2n=4x=32, AAFF) between the shallot and

A. fistulosum were conducted to produce shallot — A. fistulosum chromosome addition lines. When the
shallot was used as a pollinator, the amphidiploids and allotriploids set germinable BC; and BC, seeds,
respectively. The 237 BC; plants mainly consisted of 170 allotriploids (2n=3x=24, AAF) and 42
hypo-allotriploids possessing 23 chromosomes, i.e., single-alien deletions (2n=3x-1=23, AAF-nF). The
single-alien deletions in the BC; progeny showed dwarfing characteristics and were discriminated from the
allotriploids (2n=24) and hyper-allotriploids (2n=25) by means of flow cytometric analysis. The
chromosome numbers of 46 BC, seedlings varied from 16 to 24. Eight monosomic additions (2n=2x+1=17,
AA+nF) and 20 single-alien deletions were found in these BC, seedlings. Consequently, six kinds of A.
cepa — A. fistulosum alien chromosome additions possessing different chromosome numbers (2n=17, 18, 20,
21, 22, 23) were recognized in the BC; and BC, populations. The eight monosomic additions and 62
single-alien deletions were analyzed by chromosome-specific genetic markers (1F, Lap—]F ; 2F, Got-1%; 4F,
ACABEI6F, 5E, ACAEJ67F,; 6F, Got-2%; 7F, 5S-Rdna-5; 8F, Gdh-1") in order to recognize their existence
in the chromosome complements. This analysis revealed an extra chromosome and a deleted chromosome
in some of the monosomic additions and single-alien deletions, respectively. Eight monosomic additions
consisted of three AA+6F and five AA+8F lines. Fifty-six of the 62 single-alien deletions could be
identified as five different single-alien deletions (AAF-1F, AAF4F, AAF-6F, AAF-TF, AAF-8F) out of the
eight possible types. The present study is a first step toward the development of a useful tool, such as a
complete set of eight different single-alien deletions, for the rapid chromosomal assignment of genes and

genetic markers in A. fistulosum.

Such genetic information and plant materials are valuable for advancing the study of
the shallot genome organization and raising new shallot varieties harboring desirable genes

of A. fistulosum, respectively.
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