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Effect of Nano—TiO, on the Germination and Growth of Rape Seed
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versity of Science and Technology, Shanghai 200237, China)

Abstract: The impact of various concentration of nano—TiO, suspension at different soaking time on the germination and growth of rape seed

was investigated. The results showed that 2 hours of soaking time was significantly suitable for these assessments. There were positive corre—

lations between the logarithm of the concentrations of nano—TiO, suspension and the inhibitory rate of seed germination, and the /Cy obtained

from the regression equations were 1 907 mg+L™'( germinability), 619.0 mg* L™ (germination rate), and 1 039 mg-L"( germination index) re—

spectively. On the other hand, there were also positive correlations between the logarithm of the concentrations of nano—TiO, suspension and
the activation rate of the length and weight of root and bud, and the EC, were 99.77 mg* L™ (iotal length), 404.5 mg-L™" ( bud length), 55.46
mg* L™ (root length), 6 918 mg- 1. ”(total weight), 2 187 mg* L (root weight). It could be concluded that the order of sensitivity among different

indexes was germination rate>germination index>germinability, root length>bud length, suggesting that germination rate and root length could

be as sensitive indexes for assessing eco—toxicity effectiveness of nano—TiO,.
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Table 1 Effect of nano—TiO, on the vigor of rape seeds ;
30+ *
/ / / 8 A
/h mgL' % % 20+
1 0 62b 87¢ 20.10b 297.90a
5 57b 84bc 18.13ab 206.32a 10
50 56b 76ab 17.31a 202.29a
500 55b 73a 16.00a 185.67a 00 é 3I éll
5000 43a 7la 1498a  221.47a lgC
2 0 58b 81b 16916 175.6a I Ti0,
5 57b 76ab 16.67b 189.29a Figure 1 Effect of nano—TiO, on the inhibition rate of germination
50 S1ab 7lab 15.18ab  163.61a indexes of rape seed with 1 h soaking
500 49ab 65ab 13.76ab 198.07a
5000 45a 60a 12782 165.83a 0y
6 0 40a 67a 12.2a 138.10a O
5 50a 73a 14.43a 167.08a & 20 A
50 38a 64a 13.5a 139.49a
500 42a 69a 13.62a 160.81a "t
5000 39a 69a 13.65a 151.46a
12 0 19a 78b 10.55a 104.36a
5 16a 80b 9.53a  86.29 % 1
50 20a 76b 10.13a 109.44a
500 22a 64a 8.96a 96.53a 2 Tio,
5 000 15a 63a 8.30a 78.89a Figure 2 Effect of nano-TiO, on the inhibition rate of germination
0.05 o indexes of rape seed with 2 h soaking
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Table 2 Relationships between inhibition rate of vigor indexes and log concentration of nano—TiO, with 1 h and 2 h soaking

/h

¥=6.935x-0.339
y=6.552x- 1.483
y=4.828x+2.023
y=6.667x+1.383
y=5.353x+5.611
y=7.741x- 3.355

2
0.718
0.963
0.900
0.999
0.993
0.992

F=5.094, P=0.153
F=51.57, P=0.019
F=18.00, P=0.051
F=1458, P=0.001
F=286, P=0.003
F=238,

P=0.004

1Cy

1901

619.0

487.0
1039
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Table 3 Effect of nano—TiO, on the physiological index of rape during germination process
/h /mg- L /em /em /em /mg /mg /mg
1 0 10.61a 4.17a 6.43a 53.09a 34.3a 18.78a
5 10.69a 4.09a 6.6a 51.55a 33.67a 17.88a
50 10.89a 4.12a 6.78a 55.83a 34.07a 21.76a
500 11.10a 441a 6.7a 56.3a 35.4a 20.89a
5 000 10.97a 4.29a 6.69a 56.05a 34.14a 21.91a
2 0 10.30aA 3.99aA 6.31aA 54.18a 36.42a 17.77aA
5 11.37bAB 4.25aAB 7.13bAB 55.10a 37.37a 17.73 aA
50 11.84bBC 4.62bB 7.23bAB 59.09ab 38.15a 18.95aAB
500 12.97¢C 4.72bBC 8.10cB 60.75ab 39.02a 19.73 aA
5 000 13.98¢C 5.12bBC 8.86cB 64.81b 42.54a 22.28bB
6 0 11.54b 441a 7.14b 56.52a 40.65a 15.86b
5 11.57b 4.37a 7.20b 53.16a 37.32a 15.84b
50 10.32a 4.55a 5.78a 52.86a 39.8a 13.06ab
500 11.83b 4.53a 7.31b 54.24a 39.56a 14.68ab
5 000 11.14ab 4.71a 6.44ab 48.55a 38.51a 10.04a
12 0 10.01ab 4.45ab 5.56ab 52.5a 39.34a 13.15b
5 9.07a 3.8%a 5.19a 44.99a 34.74a 10.25ab
50 10.87b 4.62b 6.25b 51.67a 38.36a 13.31b
500 10.41b 4.54b 5.88ab 44.3a 36.6a 7.70a
5 000 9.56ab 4.24ab 5.33ab 44.13a 35.41a 8.72ab
0.05 0.01 °
50 o N 35.72% .28.32% .40.41%
s Vrm 25.37%.
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Figure 3 Effect of nano—TiO, on the activation rate of the length of
root and bud of rape seed with 2 h soaking .
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Figure 4 Effect of nano—TiO, on the activation rate of the weight of

root and bud of rape seed with 2 h soaking
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Table 4 Relationships between inhibition rate of physiological indexes and log concentration of nano—TiO, with 2 h soaking

ECy
¥=8.699x+2.61 0.975 F=77.7, P=0.013 99.77
¥=0.792x+2.288 0.957 F=44.6, P=0.022 404.5
¥=9.604x+2.96 0.926 F=24.88, P=0.038 55.46
y=5.683x-1.876 0.977 F=84.655,P=0.012 6918
y=4.498x-2.069 0.859 F=12.17,P=0.073
y=8.120x-7.159 0.938 F=30.33,P=0.031 2187
5 N [12] International Organization for Standardization(ISO).Soil quality—deter—
. 1Cy 1901 .619.0 .1 039 mg* L, mination of the effects of pollutants on soil floralJ]. Paril Method for
. . . . ECy, 99.77. - the Measurement of Inhibition .ojs‘foot Growth 1SO 1993 11269-1.
404.5 .55.46 .6918.2 187 mg- L™ TiO, Ul 2004 23 5 885-889.
> > > LIN Kuang—fei, XU Xiao—qing, ZHENG Li et al. Eco-toxicological
> . effects of selenium on inhibition of seed germination and root elonga
3 tion of wheat[J]. Journal of Agro—Environment Science 2004 23 5
TiO, i 885-889.
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