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Heat responses of wetland plant roots 1in relation to oxygen restriction
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The ecophysiological behaviors of wetland plant roots with increasing growth
temperature under hypoxic conditions differed between northern and southern species regarding the
oxygen supply to roots and root respiratory responses. In the southern species, the oxygen supply
capacity and root respiration rate were increased with increasing temperature. Furthermore, the root
growth rate and nitrogen uptake rate per root respiration rate were decreased, suggesting that the
respiratory cost for root maintenance was increased. In the northern species, in contrast, the
oxygen supply capacity and root respiration rate were substantially decreased. Moreover, the
responses of root growth and nitrogen uptake to the respiration rate suggested that the respiratory
cost for root maintenance was suppressed with increasing temperature.
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1.
RESRME Y7 ARS T AT A ENG ~aE
ZefER 20°C 219 £ 29a* 21.8 = 3.6a 21.0 £ 4.7a* 262 = 2.7a*
(%) 35°C 148 + 4.6¢* 18.0 = 3.1c 29.1 £ 2.9b* 438 * 3.7a*
RN E R 20°C 0.41 £ 0.21a* 0.42 £ 0.13a* 0.30 = 0.06a* 0.49 £ 0.20a*
(ymol><lO'3/$) 35°C 0.04 £ 0.01c* 0.10 = 0.03bc* 0.43 = 0.09p* 1.10 £ 0.31a*
WoYEHERE  20°C 1.11 £+ 0.22a* 1.01 + 0.13a* 1.02 £ 0.09a 0.94 = 0.15a
(mm)  35°C 0.56 = 0.04b* 0.62 = 0.10b* 1.08 + 0.10a 1.15 £ 0.20a
(&n=5) (&n=5) (&n=5) (&n=5)
(Tukey-Kramer
test) * (t-test p<0.05)
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(RGR) (NNUR)
iR S YT ARY A A1 RS BN ~ I
¥Ry pRE 20°C 0.89 += 0.60a* 096 = 0.4a* 0.80 = 0.3a* 0.87 = 0.ba
(mg/g FW)  35°C 2.61 + 1.30a* 2.69 + 1.08a* 1.24 + 0.35b* 0.86 *= 0.54b
FurrT—EEE  20°C 253 + 157ab 6.29 + 385a 1.16 * 0.42b 5.10 = 2.85ab
(U/g Fw)  35°C 579 * 3.24a 548 £ 421a 156 £ 1.82a 6.00 £ 4.75a
(&n=10) (&n=10) (&n=10) (&n=10)
HRRGR/ARIFIHE  20°C 124.7 £ 19.9a 90.1 + 27.1a* 107.9 + 38.0a 118.4 £ 29.1a*
(mg DW/mol 0,) 35°C 1364 + 41.6a 150.8 + 27.6a* 88.3 + 20.1b 74.6 *+ 23.3b*
NNUR/IRFEFERE  20°C 15.2 £ 3.4a* 129 £ 4.0a* 142 £ 3.la 15.1 £ 5.6a*
(mg N/mol 0,)  35°C 215 + 7.la* 18.1 + 5.0a* 16.0 £ 2.3a 6.2 + 1.7b*
(%n=10) (%n=9) (%n=10)  (20°C n=5, 35°C n=6)

(Tukey-Kramer test) *

(t-test p<0.05)
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