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Effect of silica and selenite foliar sprays on the uptake and transport of cadmium by rice under water manage-—
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Abstract : The aim of the present study was to investigate the combined effect of foliar applications and water management on the uptake and

transport of cadmium by rice. Field experiments were conducted to test the interactive effects of four foliar treatments and two water treat—
ments, foliar treatments included deionized water( W1CK), a silica solution( W1Si), a sodium selenite solution( W1Se ), and a 1:1 mixture of

the silicon and selenium solutions(W1SS ), two water treatments included conventional water management and continuous flooding during
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the late booting stage. Neither foliar spraying nor flooding had a significant effect on the growth or yield of brown rice. However, under con—

ventional water management, the W1Si and W1Se treatments reduced the cadmium content of the brown rice by 71.7% and 61.9% (P<
0.01), respectively, when compared to the control treatment(W1CK ), and the root—to—stem transfer coefficient decreased by 27.4% and
34.5%, respectively, whereas the stem—to-leaf transfer coefficient increased by 46.5% and 55.3%, respectively. Under continuous flooding
during the late booting stage, the W2CK treatment reduced the cadmium content of the brown rice by 57.5% (P<0.01 ), when compared to
WI1CK treatment, whereas the W2Si, W2Se, and W2SS treatments had no significant effect(P>0.05). Even though the foliar Si and Se
sprays and continuous flooding during the booting stage could both be used to prevent the migration of cadmium in rice plants and to reduce

the accumulation of cadmium in brown rice, the combination of foliar treatment and water management failed to exhibit a synergistic effect

on the cadmium content of brown rice.

Keywords: foliar spray; silica; selenite; rice; cadmium; water management
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Table 1 Characteristics of the tested soil

AU R AT/ S/ Tilf & K/ K/ TR u e
g-kg g-kg™ g-kg g-kg mg-kg™ mg-kg! mg-kg™ mg-kg™ P mg-kg™
29.50 1.75 1.02 113 213.15 27.26 107.50 35.42 5.53 0.82
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Table 2 Treatments and experimental design
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Figure 1 Particle size of the three foliar spray solutions
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Table 3 Effects of foliar treatment and water management on the grain yield of rice

A3 g bR AR/ - Tl H A - R BESLARI% THLE /g

WI1CK 86.59+8.90a 25+2.52a 156+4.77¢ 0.82+0.02a 26.58+1.27a
W1Se 97.37+34.30a 25+6.56a 182+6.60b 0.87+0.04a 24.02+3.24a
W1Si 111.97+£20.03a 27+3.22a 181+3.93b 0.86+0.05a 26.64+0.12a
WI1SS 99.36+12.50a 25+1.53a 185+6.54ab 0.86+0.03a 24.78+3.51a
W2CK 106.36+6.41a 25+1.73a 190+13.45ab 0.86+0.02a 25.91+1.20a
W2Se 109.00+£10.77a 23+1.53a 202+4.04a 0.89+0.02a 26.31£1.31a
W2Si 109.00+£11.63a 26+2.65a 189+2.08ab 0.85+0.04a 25.92+0.63a
W2SS 96.35+6.33a 26+2.68a 172+5.57be 0.87+0.01a 24.43+3.17a

T - [ — S B I B AR 7 R AN R A B 22 57 .25 (P<0.05) , n=3.,

Note : Values followed by different letters within a column differ significantly, at the 0.05 level , n=3.
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Figure 2 Effect of water management and different foliar spray treatments on the uptake of cadmium by different parts of rice plants
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