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Plant growth enhancement under elevated CO; (eCO;) is poorer than expected, often assumed by
eCO;-induced N-limitation. There are several hypotheses for the N-limitation; 1) eCO; inhibits nitrate
assimilation, 2) eCO; lowers nitrate acquisition with reduced transpiration, otherwise 3) eCO; declines plant
N concentration with increased biomass. We tested which is appropriate using C3 (wheat, rice and potato) and
C4 plants (guinea grass and Amaranthus) in growth chambers approximately at 400 (aCQO:) or 800 (eCO;) nL
L! CO,. Transpiration was reduced with eCO;, but nitrate acquisition ability did not decrease unexpectedly,
and no difference was observed between C3 and C4 plants. This is because nitrate acquiring the ability of
nitrate acquisition per transpiration rather increased under eCO:;. In all plant species except rice, nitrate
concentration in plants did not increase at eCO, any growth inhibition was also observed including rice.
Furthermore, given that urea instead of nitrate did not improve the growth, hypotheses 1) and 2), which are
problematic with nitrate nitrogen, are not considered to be the cause of the N-limitation. In addition, only
Amaranthus did not increase biomass and did not change N concentration by CO: conditions, but all other
plant species showed increase in biomass and decrease in nitrogen concentration, supporting hypothesis 3).




