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ABSTRACT

Effects of elevated CO: and temperature on nitrogen (N) uptake, leat’ N concentration, N partitioning, N

use efficiency (NUE) and grain yield of pot and field grown rice (Oryza sativa. L. cv. Chukwangbyeo)

under canopy-like conditions were studied over three years. Rice plants were grown in pots and in the field

in temperature gradient chambers containing either ambient (=350ppm) or elevated CO: concentrations (690

or 650ppm) in conbination with either four or seven temperature regimes ranging from ambient temperature (AT)
to AT plus 3°C. There were three N supplies (4g or 6g m* to 20g or 48g m?). Elevated CO: increased N
uptake in field-grown rice; the magnitude of this effect was the largest (+15%) at the highest N level.
However, in pot-grown rice, N uptake was suppressed with the effect being large at high N levels. Leaf N
concentration declined at elevated CO., mainly due to a decrease in N partitioning to the leaf blades. Air temperature
had little effect on the N parameters mentioned previously, whereas NUE for spikelet production declined rapidly
with increased temperature irrespective of CO: concentration. The response of the biomass to elevated CO: varied

with N level, with the greatest response at 20g N m*

(+30%). At AT, where high temperature-induced

sterility was generally not observed, elevated CO: increased yield. However, the magnitude of this effect
varied greatly (2-39%) with N level, and was mainly dependent on the magnitude of the increase in spikelet

number.
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Tabie 1. Fertilizer application(gm?) for the experiments.
Basal drusm«' lnp dressing Total
Year Level -———————r TmTT e - - — —
N P.O. K0 N P-O- K.O N PO« K:O
1991 Low 2(0.1)* 24(1.2) 24(1.2) 40.2) 0 0 6(0.3) 24(1.2) 24(1.2)
Inter. 14(0.7) 24¢1.2) 2412y 1T(0.5) 0 0 24(1.2) 24(1.2) 24(1.2)
High 28(1.4) 24(1.2) 24012y 201y 0 0] 48(2.4) 24(1.2) 24(1.2)
1992 Low 3 [N 10.8 | 0 3.6 4 15 14.4
Inter 9 15 10.8 3 0 3.6 12 5 14.4
High 15 15 10.8 S 0 3.6 20 15 14.4
1993 Inter. 6 15 9 ?(’)* 0] 0 12 15 15

*indicates application amount pgr pot in 1991. The rice in 1991 was gmwn in pots placed al even distances to form
a canopy and that in 1992 and 1993 under ficld-like conditions in the TGC.

**indicates the 2nd topfressing.
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Fig.1. Effects of elevated CO:(690ppm vs 350ppm ambient) on nitrogen(N) uptake, leaf N concenration and partitioning
and N use efficiency (NUE) in rice (values relative to ambient CO:)

**and ¥

indicate statistically significance at 1% and 5% level, respectively.

Pl:Panicle initiation, a:Ambient temperature, b:intermediate N application, c:Average of all temperatures
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Fig.2. Relationship between spikelet number and crop
dry weight at heading in rice grown under ambient (350ppm,
open symbols) and elevated CO. (650and/or 690ppm, closed
symbols) at different N levels.

***indicates statistically significance at 0.1% level.
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Fig.3. Effect of air temperature on spikelet production
per g N in rice grown under ambient(350ppm, open symbols)
and elevated CO:(690ppm, closed symbols) in the 1991(O,
@) and 1992(A, A) experiments

*indicates statistically significance at 5% level.
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Fig.4. Relative increase by elevated CO:(690ppm) in
final crop dry weight(DW), spikelet number and grain
yield of rice as a function of N application rate in the
1991 and 1992 experiments. Vertical bar indicates standard
error.
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