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Physiological response and Cd accumulation and distribution characteristics of wheat under Cd stress
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Abstract: Our investigation aimed to determine the morphological and physiological responses of wheat to Cd stress. We studied the mor-
phological indexes, physiological indexes at multiple growth stages, total Cd content in various organs at maturity, and the proportion of Cd
in each chemical form in order to characterize Cd absorption and accumulation, and determine the mechanism of Cd stress resistance in
wheat. Potted experiments were carried out using four wheat cultivars with different Cd resistance. Three concentrations of CdCl,(0 mg -
kg™, 25 mg-kg', and 50 mg-kg™) were applied to the potted plants. Our results showed that the plant height and leaf area were less sensi-
tive to Cd stress. The plant height of M1019 and the leaf area of Xinong 20, Xunong 186, and M1019 were enhanced by the 25 mg-kg™ Cd

treatment. The accumulation of absorbed substances was sensitive to Cd stress, and the dry weight of leaves decreased by more than 20%
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under treatment with 50 mg+ kg™ Cd. The high concentration Cd treatment showed an inhibition of the growth indices of wheat. Under a

stress of 25 mg- kg™ Cd, the activity of the POD enzyme in leaves increased, while under a stress of 50 mg-kg™" Cd, the activity of the en-
zyme decreased. The activity of POD decreased with duration of stress. The activity of SOD in leaves decreased with increase in Cd concen-
tration and time. The content of proline increased with increase in Cd concentration and time. The chlorophyll content decreased with in-
crease in Cd concentration. With increase in Cd concentration, the Cd content of wheat increased, and its accumulation in each organ was
found to be in the order root>leaf>stalk>seed. The Cd contents of Xunong 186 and M1019 were lower than those of Xinong 20 and Luomai
0603, and the Cd transport coefficients of the leaves and kernels of Luomai 0603 were the lowest at 21.0% and 2.2%, respectively. The high-
est Cd transport coefficient was for Xinong 20(26.4% ). The lowest Cd transport coefficient was found in Xunong 186(3.0%). An analysis of
the chemical composition showed that the sodium chloride and acetic acid extraction states accounted for the largest proportion of stress—re-
lated compounds, and this proportion increased with Cd concentration. The active Cd content ratio was lowest for Xunong and M1019. The
results showed that various morphological and physiological indexes had different responses to Cd stress. Compared with sensitive cultivars,

Cd absorption and accumulation in resistant cultivars were low and the proportion of Cd with higher activity in resistant cultivars was low.

The mechanistic reasons for the differences in the response patterns of different wheat varieties to Cd stress require further study.

Keywords : wheat; Cd; physiological response; accumulation; chemical form
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Table 1 Agronomic traits of wheat varieties under different concentrations of Cd

S Cd it i T IR Dy weighilg s R
Varieties Cd content Plant height ZE Stem M Leaf T Spike $ﬁ$ . Leaf area/cm’ Inhll'olt;nn
cm 1000-grain weight ratio/%

VP4 186 0 53.9+0.58a  7.380.15a  5.65:0.37a  15.57+0.34a 16.39+0.284 53.7£2.2b 0
Xunong186 25 53.6+1.35a  7.03:0.11ab  5.27+026a  15.09+027ab  16.16+0.12ab 58.3+3.4a 13
50 532+1.62a  6.84+0.08h  4.66:0.28b  14.60+0.34b 15.97+0.08b 51.72.3b 6.4

1574 20 0 53.6+1.62a  6.85:0.12a  6.08:0.25a  16.70+0.19a 16.65+0.084 55.1£2.2a 0
Xinong20 25 52.8+0.40a  6.36x0.07b  5.29+0.29h  15.90+0.18b 15.84:0.12b 56.7+2.9a 473
50 52440752 6.33:0.10b  4.75:031c  15.36x0.28¢ 15.070.07¢ 52.9+2.8b 8.5

M1019 0 512+1.75h  5.78+0.10a  5.51+0.23a  15.34+0.25a 14.79+0.07a 55.2+1.2b 0

25 53.6£1.02a  5.64+0.08a  5.03+0.19a  14.78+0.27h 13.94+0.02b 57.3+3.3a 2
50 51.6+1.50ab  5.37+0.05h  4.32+023b  14.23+0.28¢ 13.4320.05¢ 50.5+1.5¢ 8.8

185 0603 0 49.8+232a  5.82+0.09a  4.90+028a  14.68+0.28a 17.7120.24a 53.7+2.1a 0
Luomai0603 25 47.8+0.75ab  5.610.05h  4.14:030b  13.64+0.13h 16.79+0.09h 50.5+1.4b 6.9
50 473+225h  5.10:0.09¢  3.58+0.14c  12.83+0.27c 15.93+0.12¢ 47.3+1.0¢ 13.1

T B n TR R R AN B AR R B (P<0.05) . T AL

Note : The values followed by same letter are not significantly different, significant at 5% level with different letters. The same below.
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Figure 1 POD enzyme activity of wheat leaves at different growth stages under different treatments
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Figure 6 The percentage of each extractable forms of Cd in

leafs of wheat
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Figure 7 The percentage of each extractable forms of Cd in

roots of wheat
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