ol FRERL 4 2008,27(6):2367-2370

Journal of Agro-Environment Science

Th( D) XA E] £ K B B g iR R B A A5 F 1%
i S N
oA, A

(LITR R E T AEIEOR BE R E A0 %, To8 214122; 20T R IME S DR TR =B, Tofh 214122)

AR RG24 ) BRI el E 0 FH A OG5 S0 DU A B SR , SR AR S B b i S M R R R Ty
FFRARA KBS R FRE S Th( DX HRP FZERSEEME . S5 RB M, AR A KB BOASRIEEE T X% IR CK ) HRP i
PE B BN AR A BB HRP 35X 0 AR50, BURAEA W AR B B AR AR N, HRP X s A7) Th (1D 21
e o A7 AR B i 25 5 o i — 20 UIBAS TR B 45 A 9 B 11 A0 77 £ (ECso) B Th (I ) X} HRP i 19 S5e/IME I (LOEC) (e K TG
YERFRIRE (NOEC ) AR fL A AN ] AR A B B Bk Th L) (9 A2 A5 EE MR R AN TR (9 A sgmafe /), 5.9 Ay HRP XIS, 7
11 A4y HRP X i i SO, 4 B BaE iR HRP X6 ThC T ) it AGAEUs: /N TR il

KB A AT R Al HRP A K B B TR

RESHES X171.5 XHEFRIREA XEHES.1672-2043(2008)06-2367-04

The Ecotoxicity Effect of Tb(IIl) on Horseradish POD During Different Growing Periods at Different

Temperatures

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 temperatures during different growing periods by
determining its acute toxicity. The results showed that effects of temperature on the activities of HRP were different in different growing peri—
ods by comparison of the activities of HRP of control (CK). There was a significant difference between the response of HRP to high and low
concentration of Th( Il Junder different temperatures during different growing periods. The effects of temperature on Terbium ecotoxicity var—
ied remarkably with growing periods(the minimum effect appeared in September )by the comparison of 24 h—ECs, of Th( Ill )and LOEC and
NOEC at different temperatures during different growing periods. Among all the growing periods May and September were sensitive to low
temperature while July and December were sensitive to high temperature, but all periods were less sensitive to natural temperature.
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Table 1 Effect of Th( Il Jon HRP at different temperatures during different growing periods

HRP B§75/ A A e min™+ ™!

PN Y R e T -1
T BB Th( Il )i /mg-L 0 0T 0T

5 Aty CK 116.22+4.77a(100.00) 153.40+1.72a(100.00 ) 193.23+5.40a(100.00 )
5 108.10+4.26a(93.01) 152.26+0.03a(99.26) 190.78+6.38ab(98.73)

10 90.55+2.69h(77.91) 148.15+0.64ab(96.58 ) 186.46+1.94bc(96.49)

30 74.36+2.25¢(63.02) 141.63£1.77b(92.33) 173.50+1.41¢(89.79)

100 68.64+2.94¢d(59.06) 125.70+1.45¢d(81.95) 115.72+1.41d(59.89)

300 64.77+1.37c¢d(55.72) 119.64+4.99d(78.00) 94.32+2.88e(48.81)

1 000 31.81+0.4e(27.37) 81.84+3.21e(53.35) 53.35+2.05f(27.61)
7 At CK 115.93+2.82a(100.00) 127.40+1.38a(100.00 ) 141.08+1.99ab(100.00)
5 102.30+5.45bc(88.24) 124.06+2.80ab(97.37) 135.89+1.95h(96.32)

10 100.83+0.31¢(86.97) 118.68+2.81bc(93.15) 128.90+1.68¢(91.37)

30 89.32+1.26d(77.05) 113.76+2.57¢(89.29) 108.61+1.60d(76.98)

100 84.56+2.75d(72.94) 68.92+2.08d(54.10) 83.86+0.76e(59.44)

300 64.03+1.82e(55.23) 53.77+2.12e(42.21) 71.43+1.35(50.63)

1 000 48.63+0.427((41.95) 47.06+1.01e(36.93) 49.03+0.56¢(34.75)
9 H i CK 93.13+0.95a(100.0) 170.15+6.48a(100.00 ) 211.20+2.62a(100.00)
5 78.42+1.97h(84.20) 171.95+3.91b(101.06) 179.40+2.31h(84.94)

10 71.40£0.34bc(76.67) 160.52+1.75¢(94.34) 158.20+3.49¢(74.91)

30 68.20+3.40cd(73.23) 154.58+2.45d(90.85) 151.20+2.55d(71.59)

100 66.32+0.43de(71.20) 126.99+2.76e(74.64) 146.65+1.16e(69.44 )

300 61.57+1.30e(66.11) 116.63+1.60ef(68.55) 127.81+3.30£(60.52)

1 000 56.59+1.48e(60.77 ) 110.18+3.77f(64.76 ) 101.21+2.91¢(47.92)
ISERLS CK 78.98+1.39a(100.00) 207.65+3.54a(100.00) 169.55+5.78a(100.00 )
5 72.93+0.22a(92.34) 151.44+8.64b(72.93) 147.68+0.95hc(87.10)

10 70.41+6.03ab(89.16) 146.97+1.89bc(70.78 ) 121.71£0.34¢(71.78)

30 60.96+1.31h(77.19) 142.42+2.34¢(68.59) 106.49+3.04d(62.81)

100 50.76+1.62c¢(64.27) 102.75+0.85d(49.48 ) 89.91+0.47¢(53.03)

300 46.27+0.95¢(58.59) 86.49+1.86e(41.65) 81.98+1.36e(48.35)

1 000 42.69+1.64¢(54.05) 84.64+0.46¢(40.76 ) 51.30+0.35f(30.26 )

87 ARl 40 °C5 355 WEE A AIXHIE, R AR R 5 s 22 53 B KF (P< 0.05), IR T,

Note: High temperature set on July is 40 “C;values in brackets are relative values, different letters denote significant difference(P<0.05), same as below.
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Table 2 Relationships of Th( Il )and activity of HRP at different temperatures during different growing periods

At IRE/C NOEC/mg- L LOEC/mg-L" EC5(95% & 51X [A] )/mg-L~ (EINS iy r

5H 10 5 10 190.10(188.46~191.73) Y=-0.837x+6.907 0.939
20 10 30 1 185.91(1 185.35~1 187.47) Y=-0.926x+7.847 0.961
30 10 30 193.27(191.90~194.64 ) Y=-1.309x+7.993 0.951

7H 20 1 3 276.59(275.77~277.41) Y=-1.064x+7.598 0.939
30 1 3 579.69(578.26~581.11) ¥Y=-0.599x+6.656 0.986
40 0 1 280.59(279.79~281.38) Y=-0.932x+7.281 0.971

9H 10 1 3 1 250.16(1 248.70~1 251.6) Y=-0.560x+6.734 0.927
20 5 10 2 293.45(2 292.06~2 294.834) Y=-0.648x+7.179 0918
30 3 10 832.58(830.97~834.19) Y=-0.447x+6.306 0.954

11 H 10 10 30 602.49(601.14~603.83 ) Y=-0.716x+6.989 0.939
20 1 3 369.46(368.79~370.14 ) Y=-0.697x+6.862 0.936
30 0 1 164.30(163.61~164.99) Y=-0.577x+6.279 0.907

VE Y RASRAAT x5 Th( IR EERTAL,
Note: Y is probit, x is Log of the concentration of Th(Ill ).
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