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Fig. 1 Sketch of measuranents of membrare potential using Ay
microelectrode ( single) . The sketch was provided by Dr A nthony ’ 2
J. Miller, at Rothamsted Research, UK in 2003
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Tablel Resing membrane potential i rots of 4 rice cultvars in basic solution
1) 2)
Calivars Hoot Membrane potential Range Number of
(mV) (mV) measurenents
917 Siyou 917 Epidemal cells ~ 71%£10.9 - 60~ - 89 2
Cartical cells - 118%9.6 - 10~ - 131 12
57 Nongken 57 Epidemal cells - 61£5.6 - 56~ - 82 17
Cortical cells - 110%16.4 - 0~ - 140 15
63 Shanyou 63 Epidemal cells -®2*1.8 - 56~ - 65 18
Cartical cells - 113%9.8 - 107~ - 124 18
6  Yangdao 6 Epidemal cells - nB%x7.0 - 56~ -85 18
Cortical cells 9516.2 - 0~ - 102 18
1) + Average T standard deviation; 2) Total number
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Table2 Resting Membrane potential in young roots of several aops bathed with different basic solution
(pH= 6.0
Crops Buffer Menbrane potential (mV) Sources
0.2 mmol L~ ! CaSO, - 25 Glass 19
Barley
0. 15 mmol L™ ! CaCly+ 0. 05 mmol L~ ! Ca(NO, , - 153 McClure 7
Maiz
0. 15 mmol L™ 'CaSO,+ 0. 05 mmol L~ Ca(NO,), - 139
Ri Johnsons (0.2 mmol L~ 'Ca, 0.2 mmol L7 'K, 0.2 mmol L™ 'P) + 0.002mmol L 'NH CI - 116 Wang [
1ce
Johnsons + 0. Immol 17" NH4Cl - 8
0. 2mmol L™ 'CaSO, - 137
2
2 ’ ’ N Ca " N
[10]
2 2
K" NHi K*
3 4 NO;
Table 3 Depolariztion of roots in 4 rice cultivars to different NO3 concentrations
0.1 mmol L™ ! NO3 1.Ommol L~ ' NO3 10 mmol L™ ' NOj3
Cultivars Magnitude of Range Magnitude of Range Magnitude of Range
depolarization (mV) depolarization (mV) depolarzation (mV)
(mV) (mV) (mY)
917 Siyou 917 4.2%1.1 36 9.8%2.4 8~ 13 20%5.2 17~ 26
57 Nongken 57 2.6X13 I~ 4 6.5%1.9 5~9 2151 15~ 25
63 Shanyou 63 8.8%X2.9 4~ 11 9%2.9 5~ 16 19.5%3.7 17~ 25
6  Yangdao 6 10.6%3.6 7~ 16 16829 13~ 19 22.5%1.7 2~ 25
2.2 NO3 L,
NO3 ) ,
2.2.1 NOs; NO3
NO3 , NO3
) ) 3 NO3 , 6
L6] -
Glass NO% ’
’ ’ , NOs , 917
63 6 57
( Basic solution), Ca(NO3)2 NO3 , ,
2+ _ - -
) Ca NO3 NO3 , NO3
(0. 05 mmol L™ ' Ca™ 10. 5 mmol
-1 2+ . . 2+ _ [11]
L™ Ca(NOs)» Ca Basic solution ~ Ca , NO3 , 57 Kun
-1 -
), 5 mmol L Ca(NO3)2 0.2 mmol L™ ', 3 ,
, Basic solution Ca** 5 mmol 4
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MEMBRANE POTENTIAL CHANGES OF EPIDERMAL CELLS IN THE ROOT TIPS OF
RICE CULTIVARS DURING THE UPTAKE OF NITRATE

Yin Xiaoming Fan Xiaorong Jia Lijun Shen Qirong
(College f Resources and Environmental Sciences, Naying Agricultural Unwersity, Narjing 210095, China)

Abstract More and more evidence showed that rice plant cwuld grow beter if provided in part with nitrate (NO3 ).
Changes of the membrane potential of epidemal cells in root tips of four rice ( Orza Sativa L.) cultivars, i e., Nongken 57
(Japonica) , Siyou 917 (Hybrid Japonica), Yangdao 6 (Indica), Shanyou 63 (Hybrid Indica) were monitored using micre-
electrodes in different concentrations of NO3 (0. 1 mmol L™ ', 1 mmol L™ "and 10 mmol L™ !, respectively) . The results were as
follows. The absorption of NO3 by the roots made the membrane potential depolarized, and then repolarized. The magnitude of
depolarization increased with the increasing of NO3 ncentrations and the average depolarization were 7 mV, 11 mV and 21 mV
under the concentrations of 0. 1 mmol L~ " NO3 , 1 mmol L~ ' NO3 and 10 mmol L™ ' NO3 , respedively. Repolariztion appeared
20 minutes after the treament of 0. 1 mmol L™ ' NO3 while 1 did only after the NO3 was withdraw in the treatment of 1 mmol
L™ "NO; and 10 mmol L " NO; . Among the four rice cultivars tested, Yangdao 6was most sensitive to NO3 with its higher lev-
el of depolarization and less time to reach the maximum of membrane potential, while Nongken 57 was less sensitive to NO3 with
its lower level of depolarization and more time to reach the maximum of membrane potential. Siyou 917 and Shanyou 63 exhibited
the similar manner on the two aspects. This suggested that Yangdao 6 has the strongest capability to take up NO3 while Nongken
57 has the poorest absorption of NO3 . Besides, hyperpolarization followed by depolarization was found in parts of rice roots due
ing the absorption of NO3 . The results obtained in this experiment implied that response of eledre- potentials of cell membranes
to NO3 could be a feasible way to the study of nitrate nutrition in rice plants.

Key words Rice cultivers; NO3; concentration; Membrane potential



