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RESPONSES OF ANTIOXIDANT CAPACITY TO Cs"BIOCONCENTRATION IN WHEAT

AN Bing'? TANG Yundai'> CHEN Mei'® AO Jia' > WANG Dan'’

(1. School of Life Science and Engineering Southwest University of Science and Technology Mianyang Sichuan 621000
2. State Defense Key Laboratory of the Nuclear Waste and Environmental Security
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Abstract:The present study aimed to analyze the biological effects induced by bioaccumulation of cesium in Triticum
aestivum L. . Seedlings of trefoil stage were treated with0 0. 5 1 5 10 and 20mmol * L™'Cs " in Hoagland solution.
Following 7 14 21 and 28 days’ exposure plants were monitored for cesium uptake and parameters involved in the
antioxidative defense (including activity of POD and CAT H,0, and MDA content). Cesium contents were up to 3. 3—
fold and 1. 7-old higher in roots compared with leaves and stems (following 28 days’ exposure to 20mmol * L ™' Cs ")

and cesium contents of roots stems and leaves were up to 51. 3Hold.64. 24old and 43. 3fold higher than exposure to
0.5mmol * L ™' Cs* respectively. The results showed that the roots was the highest Cs* accumulation organs. Both of
transfer factor and bioconcentration factor showed significantly positive relationship with treatment time which were S/R
>L/R and R/S >S/S > L/S entirely. For antioxidative parameters analysis the activity of POD and CAT increased at
first and then declined following the increasing of Cs® concentration and the treatment time; and H,0, and MDA

content continuously increased with the increasing of the Cs ' concentration and the treatment time. The results showed
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that the capability of clearing up the harmful peroxide for POD and CAT were limited then POD and CAT were inhibited
under higher Cs* concentration and antioxidant system were impaired in some way.

Key words: Triticum aestivum L. ; cesium; bio concentration factor; antioxidant capacity
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Table 1 The absorption and distribution of Cs " in wheat seedling under the treatments of different Cs " concentration
Cs™ Gs*
treatment Cs” Cs * content(wg/gDW) bioconcentration factor transfer factor
. | concentration
time (d) Comol = 11 leaf stem root L/S s/s R/S L/R S/R
0.5 0.79 £0.52d 1.32 £0.22d 3.00 £0.29d  0.009 £0.0001d 0.016 £0.0001d 0.036 £0.0001d 0.263 +0.32d 0.440 £0.22d
1 4.19 £0.45¢ 5.91+£0.65¢  12.45+0.41c  0.025 £0.0001c 0.035 £0.0001c 0.074 £0.0001c 0.336 £0.26¢c 0.475 +0.45¢
7 5 17.29 £0.71b  21.50 +0.43b  49.89 +0.58b  0.020 £0.0001b 0.026 +0.0001b 0.060 £0.0001b 0.347 +0.41c 0.431 £0. 44c¢
10 44.09 £0.66a  60.47 +0.87a  99.75 +0.69a  0.026 £0.0001b 0.036 +0.0001b 0.059 £0.0001b 0.4426 +0.72b 0.606 +0.37h
20 189.03 +0.61a 226.04 £0.72a 518.31 £0.59a  0.056 +0.0001a 0.067 £0.0001a 0.153 +0.0001a 0.365 +0.52a 0.436 £0.77a
0.5 0.88 +0.02d 1.50 £0. 16d 3.75+0.29d  0.010 £0.0001d 0.018 £0.0001d 0.045 £0.0001d 0.233 +0.42d 0.400 +0. 12d
1 4.50 £0.52d 6.00 £0.50d  19.25£0.71d  0.027 £0.0001c 0.036 +0.0001c 0.114 £0.0001c 0.234 £0.30d 0.312 +£0.36d
14 5 20.38 £0.35¢  28.25+0.79¢  59.50 £0.88¢c  0.024 £0.0001c 0.034 £0.0001c 0.071 £0.0001c 0.342 £0. 13¢ 0.475 £0. S4¢
10 54.63 +0.55b 112.75+0.59b 151.88 £0.78b  0.032 +0.0001b 0.067 £0.0001b 0.090 +0.0001b 0.360 +0. 16b 0.742 +0. 24h
20 200.50 £0.82a 326.13 £0.98a 617.38 £0.50a  0.060 +£0.0001a 0.097 £0.0001a 0.180 +0.0001a 0.325 £0.41a 0.528 +0.72a
0.5 3.50 +0. 13d 3.88 +0.23d 6.84 +0.25d  0.042 £0.0001d 0.046 £0.0001d 0.081 £0.0001d 0.512 +0.33d 0.567 +0.21d
1 6.00 +0.34d 7.13 £0.45d  31.88 +0.35d  0.036 £0.000lc 0.042 +0.0001¢ 0.189 £0.000lc 0.188 +0.43¢c 0.224 +0.32¢
21 5 40.63 £0.91c  48.88 +0.23¢  76.50 +0.58¢  0.048 £0.0001b 0.058 £0.0001b 0.091 +0.0001b 0.531 £0.34b 0.639 +0.46b
10 69.50 +0.82h 155.00+0.61h 176.38 £0.45h  0.041 £0.0001b 0.092 £0.0001b 0. 104 £0.0001b 0.394 £0.57a 0.879 £0. 35a
20 277.13 £0.88a 420.63 £0.76a 705.00 £0.68a  0.082 +£0.0001a 0.125 £0.0001a 0.209 £0.0001a 0.393 £0.81a 0.597 +0.92a
0.5 6.65 +0.52d 8.40+0.23d  18.38+0.27d  0.079 £0.0001d 0.116 £0.0001d 0.218 +0.0001d 0.362 +0.21d 0.531 £0.32d
1 8.75 +0.33¢ 9.84 +0.53¢  34.50 +0.5lc  0.052 £0.000lc 0.056 £0.0001c¢ 0.205 £0.000lc 0.256 +0.35¢ 0.272 +0. 46¢
28 5 43.75+£0.47b  77.63 +0.59b 114.38 +0.57b  0.052 £0.0001c¢ 0.092 +0.0001¢ 0.136 £0.0001c 0.383 +0.23¢ 0.679 +0. 44¢
10 110.00 £0.73a  163.38 £0.96a 201.63 £0.63a  0.065 £0.0001b 0.097 £0.0001b 0. 120 £0.0001b 0.546 +0.56b 0.810 £0. 64b
20 288.13+0.91a 538.88 £0.89a 942.50 £0.49a  0.086 £0.0001a 0.160 £0.0001a 0.280 +0.0001a 0.306 £0.51a 0.572 +0. 82a
(P <0.05),
Note : Different letters in the same column mean significant differences among the treatments(P <0. 05) o
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Fig.1 Effects of Cs” stress on CAT.POD activity and MAD.H,O,content in wheat seedling

“ P<0.05 ).

Different letters mean significant difference among the treatments (all of the significance level were P <0.05 in 4 treatments period) .
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