151 Naresuan Phayao Journal Vol. 7 No. 2 May - Aug 2014

UNAN298 (Research Article)

nmsszdinmaasslwlasaulagenlaifdnuueiiisaluassaaiaana wlasan
Evaluating nitrogen fixation by endophytic bacteria in sugarcane with nitrogen

balance method
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Abstract

The objectives of this experiment were to evaluate nitrogen (N) fixation by endophytic bacteria
(strain CMU-NRU #1) on sugarcane (cv. U-Thong 3) with nitrogen balance method and the effect of N status
of the sugarcane cutting and method of inoculation. A pot experiment was conducted in sand culture supplied
with N-free nutrient solution. Sugarcane plants were grown with a factorial combination of two levels of N in
the cutting (low, C30 and high, C40) that were (P+) and were not (P0) pre-planted, inoculated (I+) and
uninoculated (I0) with the endophytic N fixing bacteria. Nitrogen content of the planting material was
determined before planting. Chlorophyll content in YEB (youngest emerged leaf blade) was recorded by a
chlorophyll meter every week from 4 to 8 weeks after planting. At 8 weeks plants were harvested to measure
shoot dry weight, root dry weight, nitrogen concentration and nitrogen content in plant parts. Nitrogen fixation
was determined with N balance method (N contentbefore planting — N contentafter planting). Inoculation with
endophytic bacteria CMU-NRU #1 increased N content in YEB, plant dry weight, nitrogen concentration and
nitrogen content in sugarcane, with some slight effects of pre-planting and nitrogen status of the sugarcane
cuttings. Nitrogen balance was more than doubled by inoculation with the N fixing endophyte, while it was
24% higher when planted with cuttings from low N than high N plants, and 28% higher when the cuttings
were preplanted compared with not preplanted.

It is concluded that inoculation with endophytic bacteria (strain CMU-NRU #1) increased nitrogen
fixation in sugarcane. Moreover, pre-planting sugarcane cuttings before inoculation had a stimulatory effect
on N fixation and planting with cuttings from low N plants was more beneficial to N fixation than cuttings from

high N plants.
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