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Abstract: [Objective] In order to clarify the interaction between NH," and K uptake in rice roots at the seedling stage,
and to lay a solid basis for fertilizer application in rice production, [Method] we conducted an hydroponic experiment
under different NH," and K' concentrations, and analyzed NH," and K" uptake rate of rice roots at the seedling stage.
[Result] When K' concentration was less than 0.2 mmol/L, the K" uptake curve through high-affinity transport system
(HATS) in rice root followed the Michaelich-Menten equation. NH," decreased K uptake rate, the V. of K kept
decreasing with the increase of NH," concentration, however, the effect of NH," on K,, was relatively little. Compared
with zero NH," treatment, the V. and K, of K™ uptake at the 1.62 mmol/L NH," application level decreased by 47.30%
and 12.33% in rice variety Qilisimiao(QL), and by 39.21% and16.46% in rice variety Huke 3(HK3), respectively. When
K" concentration was higher than 0.5 mmol/L, it was mainly absorbed through low-affinity transport system(LATS), in
which the uptake rate of K was kept increasing with the increase of K' concentration, and NH," greatly decreased the
uptake rate of K'-LATS at the same concentration of K*. The uptake rate of NH," was increased with the increase of
NH," concentration, however, no significant difference was observed in NH," uptake rate under different concentrations
of K*. [Conclusion] NH," reduced K" uptake both through HATS and LATS of K'; and the effects of NH," on
K'-HATS uptake were mainly due to the competition of NH," for K'-carrier at the cell membrane; K" had no influence on
NH," absorption. The interactions between NH," and K absorption in rice root at the seedling stage were mainly because
NH," reduced K" uptake.
Key words: rice; K absorption; NH," absorption; low affinity transport system; high affinity transport system
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Fig. 1.

K" uptake curve in rice at seeding stage under different NH," concentrations (K* < 0.2 mmol/L).
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Table 1. The influence of NH,* on kinetic parameters of K* uptake in high affinity transport system at seedling stage.

Lyl NH, Wi A 2R Vinax K R?
Varity NH, concentration/(mmol-L™") Matched curve /(umol-L™" g h™") /(mmol-L™")
FRLZ2H Qilisimiao 0.00 y=0.007 x+0.096 10.42 0.073 0.984**
0.05 y=0.009 x+0.117 8.55 0.077 0.978%*
0.20 y=0.012 x+0.147 6.80 0.081 0.960**
1.62 y=0.015 x+0.182 5.49 0.082 0.975%*
FE3 5 Huke 3 0.00 y=0.012 x+0.152 6.58 0.079 0.970%*
0.05 y=0.014 x+0.173 5.78 0.081 0.964**
0.20 y=0.017 x+0.203 4.93 0.084 0.975%*
1.62 y=0.023 x+0.250 4.00 0.092 0.983**

x ARSI R B, y ARRERBICEZRIH%, NH,™ 29 0.00. 0.20. 1.62 mmol/L. B4, 2 2 kikntt
e ZNEE'S SR S L GESEN PATE 7 SEh

NH4" 79 0.05 mmol/L A¥EF#4ude, 25 2 Rik% 8 AN ELIFHM.

16 ME LK FEIE,

X represents the reciprocal of the nitrogen concentration outside, y represents the reciprocal of the rate of nitrogen uptake, the values of 0. 0.2, 1.62

mmol/L NH," application are the average of 16 replicates in two experiments, the values of 0.05 mmol/L NH," application are the average of 8 replicates in

the second experiment. ** indicates significant correlation between independent variable and dependent variable at 1% level.
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