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Absorption Property of Silicon Uptake in Rice Crops

HUA Hai-xia (Nantong Vocational College of Science & Technology , Nantong, Jiangsu 226007 )

Abstract [ Objective ] Absorption property of Si uptake in rice crops was studied. [ Method ] The rice ( Oryza sativus L. ) was employed to study
absorption property of Si uptake under 0.085,0. 850 mmol/L Si level by hydroponic experiments. [ Result ] The total Si uptake was more than Si
uptake calculated via transpiration streams under two Si treatments for 12 hours. The two gradually increased with the extension of time. The con-
tribution of Si uptake calculated via transpiration streams to total Si uptake was greater at higher Si supply level than at lower Si supply level. Si
uptake by rice during 6 hours was inhibited by the treatment with metabolic inhibitors or low temperature at 0.085,0. 850 mmol/L Si. The degree
of inhibition was decreased with increasing external Si concentration. At 0. 085,0. 850 mmol/L Si level,during 12 hours the Si concentrations of
the xylem exudates in rice increased with time ,but Si concentration in the external solutions decreased with time. And Si concentration was sever-
al-fold higher in xylem exudates than in the external solutions. [ Conclusion ] There are two processes of active absorption and passive absorption of

Si by rice,especially in high Si concentration, passive absorption can not be ignored.
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Fig.1 Total Si uptake and Si uptake calculated via transpiration streams by rice in a nutrient solution containing 0. 850 mmol/L(A) and

0. 085 mmol/L (B) Si in 3,6,9,12 hours
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Table 1 The percent of Si uptake calculated via transpiration streams

to tatal Si uptake by rice at 0.085 mmol/L and 0.850 mmol/L

Si during 12 hours %
FTEHeE Si concen- fisf[A] Time //h
tration // mmol/L 3 6 9 12
0.085 13.77 b 13.60 b 13.38 b 13.25 b
0.850 44.56 a  22.47 a 20.32 a 18.35 a

T [RPVBAE R /NS FREAR R R R 22 57 B3 (P < 0.05)
Note: Different small letters within the same column mean significant
differences (P <0.05)
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Fig.2 Changes of Si uptake by rice at 0. 085 mmol/L and 0. 850 mmol/L Si under the treatment of metabolic inhibitors and low temperature

during 6 hours
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Table 2 The decreased percent of Si uptake by rice at 0. 085 mmol/L

and 0.850 mmol/L Si compared with control %

- R R R 5

Si  concentra- The decreased percent of Si uptake

tion MG

mmol/L, Nak NaCN 2,4 -DNP Low temperature
0.085 97.80 a 96.38 a 93.69 a 93.55 a
0.850 78.99 b 71.57 b 74.81 b 67.83 b

T [RIFVEHIR G /NG FREARIR FR 22 53 .3 (P <0.05)
Note : Different small letters within the same column mean significant
differences (P <0.05)
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Table 3 Comparison of Si concentration in xylem exudates of rice and external solution at different silicon concentrations

mmol/L
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Si concentration in external
solution under different Si treatment

Ratios of Si in xylem exudates to
Si in external solutions

0. 850 mmol/L

0.085 mmol/L

0.850 mmol/L

s} ] Si concentration in xylem
Time //h exudates under different Si treatment
0.085 mmol/L 0. 850 mmol/L 0.085 mmol/L

2 0.803 £0.012 f 4.100 £0.015 f 0.074 £0.003 a
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0.608 £0.022 ¢
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0.559 +0.022 ¢
0.504 +0.015d
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13.240 £0.746 d
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26.880 +1.811a
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Note ; Different small letters within the same column mean significant differences (P <0.05)
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