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Phytochelatin and Glutathione Synthesis in Roots of Wheat (Triticum aestivum L.) Under Combined Pollution
of Cd and Zn in a Pot Trial

SUN Qin, WANG Chao

(Ministry of Education Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes, College of Environmental Sci—
ence and Engineering, Hohai University, Nanjing 210098, China)

Abstract: Phytochelatins (PCs )and glutathione (GSH )have been proposed as biomarkers for the assessment of metal toxicity. However, most
studies have generally been confined to one metal exposure in hydroponics. In the present study, pot experiment was conducted to investigate
the synthesis of PCs and GSH in roots of wheat( Triticum aestivum L. )under combined pollution of Cd and Zn. The results showed that higher
concentrations of Cd added(3~27 mg-kg™ )in soils showed toxicity and inhibited the growth of wheat, whereas single Zn treatments (80~720
mg kg™ )in soils had no effects on it. Zn addition under the single Cd—treated soils partly alleviated Cd toxicity, accompanied by the gradual
increase of shoot biomass. High performance liquid chromatography fluorescence analysis clearly showed that GSH rather than PCs was de—
tected in roots under the single Zn—treated soils, and yet did not increase with the increase of Zn concentrations added in soils. By contrast,
PCs and GSH were significantly induced in roots under the single Cd—treated soils (=1 mg-kg™)and increased with the increase of Cd con—
centrations added in soils. Zn addition under the single Cd—treated soils decreased the levels of PCs and GSH in roots. There existed positive—
ly linear relationships between PCs concentrations, GSH concentrations in roots and inhibition rate of shoot biomass under both single Cd and
combined treatments of Cd and Zn. This work further confirmed that PCs and GSH were highly sensitive to Cd exposure, and could be used as
biomarkers for an evaluation of the toxicity of Cd or Cd and Zn combined pollution in soils.

Keywords: heavy metal; cadmium; zinc; combined pollution; Triticum aestivum L.; phytochelatins; glutathione
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Figure 1 Effects of combined treatments of Cd and Zn on shoot

biomass of wheat
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Figure 2 Effects of Zn addition on Cd concentrations in shoots and

roots of wheat. (nd means not detection)
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Figure 3 Effects of Cd addition on Zn concentrations in shoots and

roots of wheat
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Table 1 Concentrations of phytochelatins and glutathione in roots

of wheat under combined treatments of Cd and Zn in a pot trial

PCs ¥ &£ /nmol-SH + ¢! FW GSH ¥ /mmol-SH - ¢! FW

phsil]
Zng Zng, Zny Znoy Zn, Zng, Znyy Znoy
Cd, nd nd nd nd 557a  580a 580a  557a
Cdos nd nd nd nd 852a  815ab  720bc  680bc

Cd, 120a 100a  98.2a 65.5b  900a  87la  770b  670b
Cds 300a  289ab  265b  163c¢ 1 120a 866a 830ab  715b
Cdy 412a  40la  385a 301b 1326a 1177a 990a  830b
Cdy  503a  474a  408b  335¢ 1402a 1448a 1 130ab 1 080b

TE:PCs a2 PC, PCy FIRSEE PCs 1Y SR [6]—4T Hhbn A AN
NG FEHEUE R AATE 5%25 5% snd : R AG Y o

Note : Phytochelatin data are reported as the sum of PC,, PC; and u-—
nidentified iso—phytochelatins; different lower letters in the same line indi-

cate significant difference at P=0.05;nd means not detection.
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Table 2 Correlations between phytochelatin concentrations,

glutathione concentrations in roots of wheat and metal toxicity under

single Cd and combined treatments of Cd and Zn in soils, respectively
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b — ——
Tt MR HUr Jite SR HUr

Cd  y=12.389x+45.58  0.974 9%*  y,=17.464x+776.6  0.927 0%
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M RBOAFN G 3 (P=0.05) il i 35 (P=0.01) /K F-

Note : In the regressive equation, yi,y, and x are phytochelatin concen—
trations, glutathione concentrations and metal toxicity expressed by inhibi—
tion rate of shoot hiomass(% ) ,respectively;r labeled by “*” and “**”indi-

cates significant difference at P=0.05 and P=0.01, respectively.
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