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Effect of Different Concentrations of Ge and Si on the Growth of Rice Seedlings in Solution Culture
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Abstract: Silicon is an analogue of germanium in chemical properties, so there may be an antagonism between silicon and germa-
nium. A hydroponic experiment was conducted to investigate the effect of different Ge concentrations (2.5, 5.0, 10. 0 mg * L.™")
and Si (25, 50, 100 mg * L=") on the growth of rice seedlings. The results showed that different concentrations of GeO, in nutrient
solution decreased biomass of rice significantly, while, different concentrations of silicon in solution enhanced the growth of rice
seedlings. The biomass was highest at the 50 mg + L.=" of Si concentration. The interaction between Si and Ge had little effect on dry
weights of rice seedlings. The increase of GeO, concentration in nutrient solution could increase Ge concentrations in rice shoots but
decrease the water content of rice shoots, and had no effect on Si concentrations in shoots. Toxic symptoms on the leaves of rice
exposed to nutrient solution with Ge after 12 h were found and decreased with increasing Si concentrations in nutrient solution, which
indicated that Si could inhibit Ge uptake by rice roots. Moreover, Si concentrations in shoots increased and Ge concentrations reduced
with increasing Si concentration in solution, which suggested that there was an antagonism between Si and Ge at uptake and
translocation by rice seedlings. In addition, two extractable methods were used to determine Ge concentrations in rice roots.
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Table 1 Biomass of rice seedlings exposed to different concentrations

of Ge and Si

Qb3 Si0 Si25 Si50 Si100

Ge0.0 1.35+£0.02 1.43+0.08 1.37+0.06 1.37+0.07
Ge2. 5 1.26£0.07 1.12+0.08 1.37+0.02 1.21+0.03
Ge5. 0 1.02£0.07 1.05+0.04 1.26+0.06 1.06=0.03
Gel0.0 1.04+0.03 0.99+0.03 1.09+0.07 1.09+0.04
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Table 2 Effect of different concentrations of Ge and Si on water

content (% ) in rice shoots

Qb Si0 Si25 Si50 Si100

Ge0.0 85.1%5.12 84.2+7.62 84.1+6.03 84.6=2.82
Ge2.5 85.1+7.10 84.6+4.31 84.1+5.14 84.1x7.61
Ge5.0 83.8+4.56 84.3+5.76 84.5+6.78 83.9%4.69
Gel0.0  83.3+5.17 83.5+4.87 83.4+4.58 84.0+3.22

2.3 A[E SiGe R"ETKBHER Ce SEBRIST

Si 5 Ge JBIAEICE , ENTHALA= PR BARRL, B
PIETEW I S B 5 EAFTESE PALH . KR4 Ge
AEF 12 h )5, TG Si ARFRAR PRI Rl 4 B I AR
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Table 3 The percentage of rice seedlings with toxic symptoms

A ¥ Si0 Si25 Si50 Si100
Ge0.0 — — — —

Ge2.5 100 11.3 1.67 —

Ge5.0 100 35.0 32.5 —
Gel0.0 100 65.8 44.2 27.5
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FELERT IR/ DRERT Ge MIMIBCRIFR . B 1 BEBH T A
x4 AE SiGe bEFFAFEH _EES Si0. =M (%)
Table 4 SiO: content (% ) in rice shoots under different Si and Ge

treatments

yos:il Si0 Si25 Si50 Si100

Ge0.0 0.87+0.02 18.73+1.22 20.71+2.04 21.45+1.23
Ge2.5 0.81+0.03 19.59+1.56 21.34+1.54 22.67+1.48
Ge5.0 0.75+0.01 19.68+0.98 20.45+1.96 22.88+2.19
Gel0.0 0.73+0.04 20.07+0.84 21.03+0.96 23.29+2.01
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Figure 1 Effect of different concentrations of Ge and Si in solution on
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Table 5 Effect of two extractable methods on Ge concentrations in

rice roots

e Ge ﬁ\i/mg . kg’l

e =i AR
Gel0. 0Si0 22.07 44.13
Gel0. 0Si25 12.31 32.73
Gel0. 0Si50 9.89 29.96
Ge10. 0Si100 4.87 7. 87
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