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Tropical grasses have been widely used as warm-season grasses and utilized in many agricultural production|

systems with greatest value as feeds for livestock. Warm season grasses have a high capacity for biomass
productivity mainly due to C4 photosynthesis. Demand for animal production is currently soaring due to
economic development in tropical countries means genetic improvement of such grasses is urgently needed.
Considerable breeding efforts have been made to create and development of novel tropical grass. Nevertheless,
since many of tropical grasses are polyploid and apomictic, breeding or genetic improvement of these grasses
has been difficult. Polyploidy is the primary mechanism to generate genomic redundancy and to cause genetic
interactions in plants. To overcome breeding barriers and to be a great tool in the development of novel crops, it
is necessary to know much more about genetics of important traits, including cytological, genome size of
different accessions, morphological of important traits and molecular analyses of species to design the optimal
schemes of breeding program. Therefore, the objectives of this study focusing on the improvements of forage
breeding in Brachiaria grass were: 1) The studies on genomic and genetic of Brachiaria genus and 2) to
evaluate the important agronomic traits, well adapted and productive forage grasses and 3) to produce new
interspecific hybrid that increase seed yield and alleviate propagation problems

Genetic information, genomic information such as genome size and chromosome number has recently
become a useful tool to monitor the complexity of genomes. In addition to assess genetic diversity, molecular
markers have an advantage as they are stable, abundant in the genome, differentiate among plant species, and
have been useful for evaluating genetic variation within species, and estimating the genetic diversity of plants.
However, there is not much accessible information about the genetics or genomes of the genus. The aim of this
study was to investigate chromosome number and determined the genome size to assess the degree of genomic
variation and to classify and analyze the genetic variation of the species. Cytological analysis, the chromosome
number for B. xantholeuca was evaluated (2n=4x=36) for the first time. Using flow cytometry, genome size
expressed as C values differed among these species and increased with increasing ploidy levels. In contrast, the
genome size given as a Cx value tended to decrease with increasing ploidy levels in polyploid plants. To assess
the molecular variability of Brachiaria species. All 11 Brachiaria species clustered into three groups with the
neighbor-joining method. The clustering of accessions was clearly correlated with ploidy level and reproductive
mode (sexual and apomictic). Evolution of the Brachiaria genome and genetic diversity within the genus were
analyzed. The results show that the mean expected heterozygosity between sexual and polyploid plants is not
very similar a reduced




variation of gametes might have led to low genetic diversity among polyploid Brachiaria species.

The use of well-adapted and productive forage grasses should be the basis of most systems designed to
improve livestock production. To evaluate the important agronomic traits and productivity and examine the
degree of weed dominate. The agronomic traits, dry matter yield and the degree of coverage and biomass density
of six Brachiaria genus cultivars and two rhodesgrass cultivars were evaluated. Most Brachiaria genus cultivars
grew more vigorously than the two thodesgrass cultivars during early seedling development. Most Brachiaria
genus cultivars had a higher dry matter yield than the two thodesgrass cultivars. The degree of coverage and
biomass density in all Brachiaria genus cultivars except ‘Llanero’ ranged 57%81% at the first cutting,
Subsequently, the value for the second cutting increased more than 90%. This result indicating that the vigorous
growth of Brachiaria grasses during the early stage resulted in plants that were superior to weeds.

Breeding is the key for future development of superior forages, the tropical world has still to profit from the
genetic manipulation of tropical forages through breeding, and possibilities are endless. Some Brachiara species
produce poor seed yield. Therefore, breeding programs that increase seed yield will alleviate propagation|
problems. Interspecific cross between sexual diploid B. ruziziensis with apomictic tetraploid B. decumbens and B.
brizantha were conducted. B. ruziziensis % ‘B. decumbens produced the highest seed yield with triploid plant|
Although triploid plants are rarely used in breeding programs because of the nonviable nature of their seeds,
Backcross with B. decumbens to assess fertility and select high seed-yielding hybrid lines. Backcrossing
eventually produced 2 sets of ploidy, triploid and pentaploid, in the BC; generation. Only the pentaploid plants in
the BCiF> generation were fertile and produced seeds. This is first report of hybrid apomictic pentaploid
progenies from allotriploid hybrid backcross with B. decumbens with successful yield in Brachiaria species.

The results in this research reveal that interspecific hybrid that can produce high seed yield and improved
morphological performance will be useful for the new breeding source as well as in the evolutionary studies of
Brachiaria. Furthermore, this information can be applied towards the development of new breeding strategies for
other forage grass species. The basis information of genomic such as chromosome number, genome size, and
genetic diversity and morphological including adaptability is necessary that could to strategically as fundamental
information to improve breeding of forage crop.
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