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Eco - toxicological Effects of Selenium Stress on Wheat ( Triticum aestium L. ) and Its Critical Value
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Abstract: The effects of selenium added to soil on the growth and scavenging system of activated oxygen of wheat ( Triticum aestium
L. ) were studied through pot experiment. It was found that wheat biomass, the content of chlorophyll a, chlorophyll a/b and the
activities of antioxidative enzymes (SOD, POD, CAT, GSH - Px) increased obviously, with MDA content decreasing, at low levels
of Se ( <8 mg - kg~') added to soils; while, at high levels (> 16 mg * kg™') of Se added to soils, the biomass, the content of
chlorophyll a and chlorophyll a/b were obviously inhibited, the activity of GSH — Px and MDA content increased, the activities of
SOD and CAT decreased significantly, but the activity of POD showed no change. The concentration of Se in soil significantly was
correlated to the physiological indexes (roots biomass, shoots hiomass, chlorophyll a/b, content of MDA, the activities of SOD and
CAT) . According to the pot experiment, the inhibition rate of roots biomass or shoots biomass “10% ” could be regarded as the
critical value, and the critical content of Se in soil was estimated to be 30 mg * kg ~'.
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Figure 1 Effect of Se added to soil on the biomass of

16 40 60 100 150

wheat roots and shoots

2.2 T Se TR MEHBMHREEENEMN
fRIRIE Se(1 ~ 8 mg - kg™ i [l N ) XF /N2 4
RomARMEEN (B2), M1 Se kKT 16
mg + kg B, AEPIH SRR a SRR TR Y
3 Se WK 40 mg - kg ' B NEMRE o FEE
E B (P <0.05), JAf BRI 85.85% o MMH4Z b
() 2 i bl 13 Se WRBE AU N TR TARA, SXt
MEREES MG RELESTSE a WHEEA—
B, BiE T Se VR FE G INT T B o 48R a/b A&t
SRR TN BRI R bR
—o— 4t Ka

—— 4 Eath

—— 485D
-8 4t %Ka/b

0 2 4 8 16 40 60 100 150
- ESedk i /mgkg !

2 SeXNEMFEELENHM
Figure 2 Effect of Se added to soil on chlorophyll content of

wheat leaves
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Figure 3 Effect of Se added to soil on MDA content of wheat leaves
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Figure 4  Effect of Se added to soil on the activities of SOD, CAT

and POD in the leaves of rice
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Table 1 Relationships among the physiological indexes of wheat and Se concentration in soil
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CAT Y= -0.84X +450 9 -0.85 ok 78

(61 % F, ARAE, WM, % . 205 La X200 750 2200 Al
Sk

[ 1] Lohner T W, RobinJ R, Willet V E, et al, Assessment of tolerant sunfish
populations (Lepomis SP. ) inhabiting selenium — laden coal ash efflu-
ents|J]. Ecotoxicology and Environ Safiy,2001. 50: 203 - 216.

[2] Zoksg, 5 m BH, AR, & . A2 KRS A AR A fE FRIT (D).
Ha [l B, 2000,33(1) : 100 = 103.

(31 EKBL B . AR XA A oA BBl 5 e 3L 000 [T A
AR, 1996,22(4) :344 - 348.

[417E dE 8 LAk 3. B ERMRA T 2K A R AR B Y 52
M1, R E SRS R AR, 2001,7(1) 78 - 87.

[5] Vallee B 1. Biochemical effects of mercury, cadmium and lead[J]. Annu

Rev Biochem, 1972, 41:91 -98.

U T]. SABER4,2001,22(4):77 - 80.
(71 P22, HALE, M . K4 4815 Yt R A E Y AR FA: 1k
FERRSZmLT]. Al HR By, 1994,13(1): 12 - 17.
(81 FEZRIE , (5030, T L 22, 45 . T A v A 0 Tk P 147 4 Ak 1 T
[J1. Bl2fim4, 1987, 38(4) 355 - 358.
(9] Fifi KAy it [T, 52 56, %5 . Hg, Cd W23 2025 R it
KOG EIE R RGN )], AR, 1999,11(4) 1321 - 327.
[10] Shrift A. A selenium cycle in nature[J]. Nature, 1964, 201: 1304 —
1305.
[11] 53, i, B F . ERE SRS M2 — %6+
R R O KRR AR R A R e R (D], AR
24%,1990,10(1) :73 - 77.



