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Dynamic changes of cadmium and non-protein thiol in different organs of
different soybean genotypes under cadmium stress
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Abstract ; [ Objective] Dynamic changes of cadmium and non-protein thiols in different soybean geno-
types were researched to investigate effects of non-protein thiols on Cd tolerance and accumulation of soy-
bean. [ Method ] The soybean varieties of Zhonghuang24 and Huaxia3 were planted in the pots with con-
taminated soil. Roots, shoots and leaves were collected in different periods. Cd tolerance indexes (inclu-
ding root and shoot fresh mass) , Cd accumulation and the concentrations of non-protein thiols [ including
the total of non-protein thiol peptides (NPT) , glutathione ( GSH) and phytochelatins(PC) ] of soybeans
in different periods were determined. [ Result]The resistance indexes of Zhonghuang24 were significantly
lower than those of Huaxia3 in different periods at the Cd concentration of 10 mg - kg ™', and Cd accu-
mulations in all organs were higher than those of Huaxia3 after flowering stage ( especially at pod and

mature stages). The NPT, GSH and PC concentrations increased in root and reduced in leaf along with
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the development progress, and the effects of non-protein thiols in Zhonghuang24 under Cd stress were

stronger those of Huaxia3. The correlation analysis indicated that there was a positive correlation between

thiol concentration in root and the Cd concentration in all organs,especially at mature stage. There was a

negative correlation between PC concentrations in stem and leaf after flowering stage, especially more sig-

nificant at pod and mature stages. [ Conclusion] The concentrations of thiols and Cd in soybean organs

show complex changes at different growth stages under Cd stress. Non-protein thiols play multiple roles in

Cd detoxification and transportation at different growth stages.

Key words:Cd stress; soybean; non-protein thiol ; glutathione; phytochelatin
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Fig.1 Fresh mass of roots and shoots of two soybean varieties at different stages under Cd stress
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Fig.2 The Cd concentrations in roots,stems and leaves of two soybean varieties at different stages under Cd stress
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Fig.3 The NPT,GSH and PC concentrations in roots of two soybean varieties at different stages under Cd stress
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Fig.5 The NPT,GSH and PC concentrations in leaves of two soybean varieties in different periods under Cd stress
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Tab.1 Correlation analysis of non-protein thiol and Cd contents in organs, and tolerance indexes of two soybean genotypes

W HER it - ai
NPT GSH PC NPT GSH PC NPT GSH PC
e w(Cd)y  0.435 0.429 0.359 0.404 0.427 0.388 0.177 -0.316  0.324
w(Cd) . 0.520 0.536 0.362 0.514 0.535 0.501 0.291 -0.435  0.441
w(Cd)y  0.672° 0.735*  0.379 0.724™ 0.742*  0.711"  0.502 -0.655" 0.656*
TLy -0.780™ -0.885™ -0.358  -0.885" —0.895" -0.875" -0.688" 0.836™ -0.831"
Ty,  -0.511 -0.522 -0.372 -0.500 -0.521 -0.483  -0.270 0.415 -0.421
WA w(Cd)y  0.302 0.948™  0.129 0.556 0.976 -0.191 0.876 —-0.479 -0.951*
w(Cd);  0.135 0.793™  0.024 0.487 0.875* -0.146 0.722*  -0.524 -0.779*
w(Cd),y  0.294 0.969™  0.123 0.574 0.989* -0.194 0.887" —-0.489 -0.901 "
Tl -0.156  -0.781* -0.019 -0.482 -0.874 0.144 -0.697" 0.533  0.773*
Thy,  -0.197  -0.856" -0.500 -0.519 -0.927" 0.162 -0.783" 0.531  0.846™
Wy w(Cd)y  0.726™  0.755™  0.597° -0.581°  0.894™ -0.858™ -0.056 -0.342 -0.101
w(Cd)  0.416 0.436 0.421  -0.818™  0.909™ -0.950" -0.421 -0.442 -0.291
w(Cd),.  0.218 0.245 0.313  -0.900"  0.818™ -0.945" -0.575 -0.657" -0.425
Tl -0.420 -0.445 -0.434 0.828™ -0.922"  0.963™  0.412 0.513  0.266
Thy,w  -0.152  -0.170  -0.267 0.932™ -0.774™  0.945™  0.641" 0.587" 0.504
A w(Cd)e  0.796*  0.818*  0.694* -0.007 0.666* —-0.405 -0.191 -0.839™ -0.750"
w(Cd)  0.812"  0.907* 0.701"  0.090 0.736™ -0.330 -0.101 -0.874™ -0.693"
w(Cd)y  0.770*  0.786*  0.691* -0.129 0.573  -0.505 -0.279 -0.807* -0.827*
TLy, -0.816™ -0.916™ -0.678* -0.119 -0.756™  0.305 0.075 0.880" 0.674"
Tly .  -0.816" -0.939" -0.686° -0.188 -0.789™  0.244 0.002 0.888" 0.617"
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