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The estimation of the amount of nitrogen fixation in the sugarcane
by “N dilution technique

Tomohiro NisHicucHI, Tasuku SHiMIZU, Joyce NjoLoma, Moriya Oota’, Yuichi SAEKI,
Shoichiro AkKAO

Division of Biotechnology and Biochemistry, University of Miyazaki, " Miyako Branch, Okinawa Prefectural
Agricultural Experiment Station

Summary : Recently, the pollution of underground water by nitrate nitrogen which flows from sugarcane
fields has been a major problem in Okinawa. Therefore, it is expected that the use of biologically fixed
nitrogen will reduce the amount of fertilizer nitrogen. In this study, we estimated the contribution of

N.-fixation by bacteria existing inside sugarcane plant tissues to total nitrogen in sugarcane by using “N
dilution technique. Cultivars (Ni 15, F 172 and NiF 8) of different characteristics were used in the deter-
mination of the number of N,-fixing bacteria inside the stem of parent sugarcane plants before sprouting
new shoots, new-grown shoots were cultivated in 100 ml MS nitrogen free liquid medium with and
without K”"NO, ("N :10.3atom% ). It was expected that by terminating K*NO, supply the activity of
the endophyte will be enhanced. However, considering the amount of dry weight in K”"NO, terminated
treatments, it is not enough to supply the nitrogen which host plant demand. But, cultivar Nil5 in
K"NO; terminated treatments showed equal growth to cultivar NiF 8 in K"”NO; continuation treatments.
Cultivar Ni 15 is an early high-sugar cultivar, and it’s conceivable that this characteristic enhances growth
of N,-fixing bacteria. Ni 15 showed higher rate of root dry weight than the other cultivars thus, with
the high root biomass it can be suggested that the amount of absorbed soil nitrogen could also be high.
Therefore, it’s considered that cultivar Ni 15 has high contribution of N.-fixation by bacteria and high ab-
sorption of soil nitrogen. These characteristics fit in well with the fertilizer placement method used for
delayed release fertilizer, it can be suggested that cultivar Ni 15 could be utilized to reduce pollution of

underground water by nitrate nitrogen.

Key word : Sugarcane, Nitrogen fixation, "N dilution technique, Endophyte, Potassium Nitrate
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