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Guincagrass (Panicum maximum Jacq.) belonging to the family Poaceae, subfamily Panicoideae, and
tribe Paniceae, forms an agamic complex with other two species, P. infestum Anders and P trichocladum
K. Schum, Guineagrass is one of the major forage grasses in tropical and semi-tropical regions because
of its high productivity and forage quality. Guineagrass is also characterized as an apomictic species.
Apomixis in gnineagrass has been classified as gametophytic aposporous type. Recently, tetraploid sexual
lines were gencrated through colchicine chromosome doubling method, in order to utilize them efficiently
for breeding programs. Therefore, for the efficient improvement on guineagrass breeding, it is important to
estimate the genetic relationships among accessions and to discriminate germplasms based on their genetié
relatedness. The assessment of digestibility and several major characteristics were parformed with genetic
resources and cultivars of Guineagrass. Cluster analysis of the accessions was successfully parformed
with several major characteristics, indicating the relatedness of the genetic resources and major cultivars
of Guineagrass. It was suggested that digestibility was ambivalence to forage productivity.
Furthermore, in order to estimate the genetic relationships, simple sequence repeat (SSR) markers were
developed and assessed to the genetic resources of Guineagrass. The wide distribution of the Guineagrass
accessions strongly supports the assumption of intercrossing with the diploid sexual materials in natural
habitat.

Guineagrass is not only an important forage grass but also an interesting apomixis plant for
epoch-making improvement of plant breeding technology. The inheritance of the apomixis gene has
been observed as major dominant gene by crossing between a natural sexual tetraploid line and apomictic
line. At first, an improvement of apomixis assay was parformed with RAPD analysis using progeny test.
Apomictic progeny displayed totally identical RAPD banding patterns, which clearly discriminated
between the each apomictic line and each sexual plant. Three progeny of a triploid hybrid also had
identical RAPD banding patterns, suggesting that the triploid hybrid was apomixis. On using the RAPD
and AFLP analyses, a genetic linkage map of Guineagrass was constructed by using an intraspecific
population developed from a cross between an obligate sexual autotetraploid cv. ‘Noh PL 1° and an
aposporous autotetraploid cv. ‘Natsukaze’. The results provided an AFLP and RAPD-based linkage map
of Guineagrass, as well as the identification of molecular tags strongly associated with the aposporous
locus. In order to isolate of apomixis gene, a large scale segregation population of apomixis was
constructed by same crossing method. Four AFLP markers discovered to be co-segregated also in the large
scale population, indicating several flanking markers in at least 1 ¢M. BAC library were also. constructed,
and super-pools harboring of the co-segregated AFLP markers were identified. A microarray analysis for
swvey of apomixis embryo development was parformed and 38 kinds of expressed genes were
characterized. One of the characicrized genes was expressed in only apomicitc cv, “Natsukaze’ and cv.
‘Natsuyutaka’, never in sexual plants of cv. ‘Noh PL 1°. A schematic hypothesis of the apomixis embryo
development was constructed.
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