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(Study on Photosynthesis and Biomass Utilization of Sugarcane.)
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Though sugarcane (Saccharum spp.) is a sugar crop, its demand is increasing as an energy crop.

The sugarcane industry in Okinawa and Kagoshima Prefecture is paid to attention because of the

influence of rapid rise of oil price, and the increase of production has become important stream.
Apropos, sugarcane requires a long time to reach the stage of leaf area expansion after planting.
Moreover, the unstable production is cansed by the peculiar climatic damage such as typhoons and
droughts for a long early growth period. It is necessaryJ to select the variety with which the
development rate of leaf and the growth of root system at the early stage are stable for avoiding such
a climatic damage. Sugarcane with the rapid growth rate during early stage will lead to high biomass
production at the latter stage of growth, in turn; high yield production will eventually increase.
Therefore, paying attention to utilization of biomass-energy of sugaréane, it examined in detail about
the biomass production characteristics in early growth stage, and the following study was done for the
purpose of finding out the remedy.

Firstly, 11 varieties of sugarcane were compared to evaluate the difference in growth and leaf
emergence rate. The examination was conducted after the development of 7th leaf. Consequently,
KRSp93-30 and NiTnl8 showed the short period among the varieties. The shorter growth rate
showed the higher RGR. Variety above 52 days of growing periods which developed the 7 leaves had
high LAR, and below 52 days had high NAR. Therefore, it is clarified that the leaf emergence rate is
influenced by NAR.

Next, 6 varieties of sugarcane were grown for 40 days wsing the 1m-depth pot, and the vertical
distribution of root was investigated. Consequently, it turned out that the development of shoot root
pressed to increase the root weight density and the ratio of shoot root / total root number in the 0-30
cm depth layer. Increase in a shoot root / total root number is raising NAR. It increased RGR, and the
growth became early. However, the relationship between root depth and mass of top was not shown.

Thirdly, in order to examine function of the root of the sugarcane in early growth stage, nitrogen
fertilizer was changed in cultivation and analysis was tried. Materials were NiTn18 and KRSp93-30,
which had same RGR and different root system. In low nitrogen treatment, both varieties reduced
Pmax. Pmax was enhancement with the increase of leaf blade nitrogen content by nitrogen
fertilization that influence of nitrogen was significant in KRSp93-30. It seemed a cause that
developed root system absorbed vigorously nitrogen. KRSp93-30 had a positive correlation with
significance between Pmax and NAR. It became clear that NAR of sugarcane early growth stage is
controlled by root system development.

It was proved that the photosynthesis and biomass production in early growth stage was
influenced by not only the top but a root characteristic. Therefore, the characteristic of developed root

system in sugarcane is very important in order o increase production of sugarcane.
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