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The Ecotoxicity Effect of Th( Il Jon Horseradish POD During Different Growing Periods: Light Intensity
ZHANG Song—jing', ZHOU Qing"*

(1.The Key Lab of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China; 2.Environment and Civil En—
ginerring, Jiangnan University, Wuxi 214122, China)

Abstract: The environmental safe of rare earth used in agriculture is the key problem to limit rare earth application on agriculture.
Horseradish was used as an experimental material to study ecotoxicity of Terbium at different light intensities during different growing periods
by using the method of determining acute toxicity. The results showed that effects of light intensity on the activities of Horseradish POD
(HRP) were different in different growing periods by comparison of the activities of HRP of control (CK). And there was a significant differ—
ence between the response of HRP to high and low concentration of Th( Il )under different light intensities during different growing periods.
The results also indicated that the effects of light intensity on Terbium ecotoxicity had a remarkable difference in different growing periods by
the comparison of 24 h—-ECs, of Th( Ill )Jand LOEC and NOEC. Light intensity had little effect on the ecotoxicity of Terbium in September and
November, but the ecotoxicity of Terbium on HRP was the least(most )remarkable in September(November ). Among all the growing periods
May was sensitive to weak light while July and September were sensitive to both strong and weak light, November was less sensitive, but all
periods were less sensitive to natural light intensity.
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Table 1 Effect of Th( Il Jon HRP at different light intensities during different growing periods

HRP %/ A Agormin™ g™

LN ES Th( M )3k J3 /mg - L™
1.5 klx 8.0 kix 12.0 klx
5 Ay CK 153.40+1.72(100.0) 178.64+6.11ab(100.0) 211.43+2.94a(100.0)
1 154.50+2.43a(100.7) 179.01+5.50a(100.21) 183.91+1.83h(87.06)
3 152.63+0.84a(99.50) 175.11+1.20ab(98.03) 171.43+3.18bc(81.15)
5 152.26+0.03a(99.26) 170.24+2.36ab(95.39) 164.175.53¢d(77.72)
10 148.15+0.64ab(96.5) 167.38+1.56ab(93.69) 152.3242.65d(72.04)
30 141.63+1.77b(92.33) 155.13+3.97¢(86.84) 137.1222.76e(64.85)
100 125.70+1.45¢d(81.9) 124.41+3.25¢(64.14) 100.43+4.71fg(47.50 )
300 119.64+4.99d(78.00) 94.54+4.711(52.92) 88.62+4.11g(41.92)
1 000 81.84+3.21e(53.35) 57.14+2.71g(31.99) 54.30+4.21h(25.68)
7 Ay CK 173.04+4.01a(100.00) 157.42+3.72a(100.00) 107.68+0.63ab( 100.00)
1 182.37+3.78a(105.39) 163.65+1.78a(103.96) 110.40+0.88a(102.53 )
3 176.99+2.83a(102.29) 159.410.15a(101.26) 101.91+1.02b(96.65)
5 163.98+0.38b(94.77) 142.50+4.21b(90.52) 101.85+0.21b(94.59)
10 146.24+0.87h(84.51) 136.00+2.65b(86.39) 92.23+3.50¢(85.65)
30 124.17+2.89¢(71.76) 110.44+2.82¢(70.16) 89.72+0.02¢(83.32)
100 95.33+3.81d(55.09) 96.26+2.38d(61.15) 79.14+1.61d(73.50)
300 62.73+1.78¢(36.25) 75.71x1.11e(48.09) 67.86+2.32e(63.02)
1 000 57.51+1.82¢(33.24) 68.29+2.41e(43.38) 58.84:+1.46((54.65)
9 Ay CK 152.10+2.82ah(100.00 ) 139.63=3.94ab( 100.00) 114.61+0.79h(100.00)
1 159.95+1.65a(105.16) 140.60+1.25ab( 100.69 ) 115.40+0.94b(100.69 )
3 147.25+0.45¢(96.81) 143.42+1.53a(102.72) 120.44+1.07a(105.09)
5 138.33+3.10¢(90.95) 145.62+0.81a(104.29) 116.06=1.61ab(101.27)
10 131.76+0.92¢d(86.63) 134.97+2.02b(96.67) 109.25+0.479¢(95.33)
30 118.91+3.25¢d(78.17) 122.49+0.05¢(87.73) 104.94+2.10¢(91.56)
100 94.48+0.34¢(62.11) 104.43+0.33d(74.79) 78.2421.01d(68.27)
300 85.31+2.301(56.09) 90.97+0.65¢(65.15) 74.90+0.68e(65.35)
1 000 83.18+1.90g(54.69) 73.57+1.25¢(52.69) 66.88+0.50f(58.95)
11 Ay CK 179.17+2.69a(100.00) 206.46+0.01ab( 100.00) 178.09+4.73a(100.00)
1 179.212.19a(100.02) 217.32+5.57ab(105.26) 176.00+3.62a(98.83)
3 175.591.12a(98.00) 223.25+2.61a(108.13) 174.42+2.55a(97.94)
5 162.62+0.99b(90.76 ) 207.79+0.94b(100.64 ) 169.90+1.05a(95.40)
10 127.73£0.85¢(71.29) 184.77+1.50¢(89.49) 124.00+3.19b(69.63 )
30 116.7620.94d(65.17) 143.89+4.67d(69.69) 106.40+3.38¢(59.75)
100 89.78+0.66¢(50.11) 138.68+4.91d(67.17) 93.14+2.09d(52.30)
300 76.40+1.62£(42.64 ) 102.521.28¢(49.66 ) 74.75+2.87(41.97)
1 000 63.57+1.43g(35.48) 85.90+4.18((41.61) 65.89+2.58e(37.00)
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Table 2 Relationships of Th( Il Jand activity of HRP at different light intensities during different growing periods

Ay SN/ klx NOEC/mg- L™ LOEC/mg- 1! ECs(95% EAF X [i1] )/mg - 17! mIEpEE ”?
5A 1.5 10 30 1185.93(1 185.32~1 187.51)  Y=-0.926x+7.848 0.931
5.0 3 5 349.64(347.92~351.40) Y=-0.734x+6.868 0.916
8.0 10 30 337.21(335.73~338.72) Y=-1.008x+7.547 0.996
12.0 0 1 84.20(82.24~86.22) Y=-0.608x+6.171 0.976
7H 1.5 3 5 244.07(242.83~245.31) Y=-0.981x+7.117 0.982
8.0 3 5 1193.26(1 191.84~1 194.68)  ¥Y=-0.607x+6.867 0.965
12.0 1 3 335.27(333.90~336.65) Y=-0.667x+6.686 0.957
9H 1.5 1 3 1282.99(1 282.21~1 283.76)  Y=-0.825x+7.023 0.973
8.0 10 30 1 467.15(1 466.30~1 467.99)  Y=-1.261x+8.365 0.934
12.0 1 3 1.509.85(1 509.05~1 510.66)  ¥Y=-0.981x+7.656 0.959
11 H L5 3 5 167.52(166.74~168.40) Y=-0.849x+6.889 0.941
8.0 5 10 370.96(370.33~371.69) Y=-0.689x+6.769 0.920
12.0 5 10 168.91(168.11~169.71) Y=-0.941x+7.095 0.863
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