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Effects of Cd-Cu combined stress on Cd and Cu accumulation in leaf and root and translocation
rate in Iris pseudacorus SUN Yan-dong, YUAN Hai-yan, HUANG Su-zhen® ( Institute of Botany,
Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China) , J. Plant Resour. &
Environ. 2009, 18(1) . 22 -27

Abstract: Effects of Cd-Cu combined stress (5 mg + L' Cd-10 mg - L™" Cu; S mg - L™ Cd-20
mg-L"" Cu; 25 mg + L' Cd-10 mg + 7" Cu; 25 mg + L' Cd20 mg - L™' Cu) on Cd and Cu
accumulation in leaf and root of Iris pseudacorus L. and changes of translocation rate of Cd and Cu were
studied by the water culture method. The results show that Cd and Cu contents in leaf and root of I. T e
pseudacorus increase with the increase of Cd and Cu concentrations in medium with stress time prolonging
during 50 d of stress time, and at the end of stress treatment, the contenis of Cd and Cu rise
significantly. Accumulation amount of Cd and Cu in root is markedly higher than that in leaf. When Cd
concentration remains constant in medium, Cd accumulation in leaf and root of I. pseudacorus increases
with Cu concentration increasing in medium. When Cu concentration remains constant in medium, Cu
accumulation in leaf of I. pseudacorus decreases with Cd concentration increasing in medium.
Translocation rate of Cd in I. pseudacorus varies at different stress stage, but overall it increases with Cd
concentration increasing in medium. Basically, translocation rate of Cu in I pseudacorus increases with
stress time prolonging. It can be concluded that under Cd-Cu combined stress, Cu has a synergistic effect
on Cd accumulation in I. pseudacorus, while Cd has an antagonistic effect on Cu accumulation.
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Table 1 Change of Cd content in Iris pseudacorus L. leaf under Cd-Cu combined stress with different concentrations (X +SD)Y

W /mg - L™ AR Ya e A Cd &8/ pg - 57!

s Concentration Cd content at different stress times
Treatment
Cd Cu 10 d 20 d 30d: - ) 40 d 50 d

CK 0 0 0.43£0.10 1.43 £0.41 2.63 £0.49 4.93 £0.77 5.83+1.20
Tl 5 10 4.22+£0.79 5.99 +0.09 10.83 £1.06 13.03 £1.36 15.66 £2.10
T2 5 20 6.81 £0.89 7.64 £1.19 9.43 +1.64 14.31 £1.26 20.76 +0.93
T3 25 10 22.84 £1.20 26.30 £1.04 34.15+2.76 38.02£0.44 46.44 +2.81
T4 25 20 28.62 +0.20 32.48 £1.97 44.10+0.10 45.77 £2.48 51.20+1.98

D ¥ 3 IRE A 1 FH9{H The datums in the table are the average of the three replications.

£2 TERECI-Cuo EEBHHETHEERED Cd aBHYTL (X +SD)Y _
Table 2 Change of Cd content in Iris pseudacorus L. root under Cd-Cu combined stress with different concentrations (X +SD) u

e /mg - L1 FRam R Cd &/ pg - 5"
g Concentration Cd content at different stress times
Treatment
Cd Cu 10 d 20d 30d 40 d 50 d
CK 0 0 2.58 £1.08 4.03+1.74 5.30£1.01 5.59£0.95 6.16 £0.72
T1 10 23.24 £0.91 35.54£3.30 48.63 +£2.61 59.51 +3.50 60.44 +2.99
T2 20 22.50 £2.22 41.13 +4.41 50.71 +2.86 77.55 +0.66 82.26 +3.19
3 25 10 85.99 £4.35 97.76 £1.01 108.32 £2.48 126.34 +5.25 144.10 +2.26
T4 25 20 95.09 £2.24 106.91.+£0.38 110.64 +0.77 118.53 +3.44 152.54 +3.69

D %K 3 K E E BT 91 The datums in the table are the average of the ‘three replications.
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®3 FREREC-Co BAMBTHEEN A Co SREGTE (X £5D)Y
Table 3 Change of Cu content in Iris pseudacorus L. leaf under Cd-Cu combined stress with different concentrations (X =SD)!

W/ mg - L1 ) R Y Cu B/ pg - g
Ll Concentration Cu content at different stress times
Treatment
Cd Cu 10d 20d 30d 40 d 50d

CK 0 0 2.85+0.50 4.17 £1.52 5.16 £0.57 5.16 £1.15 5.83+1.52
T1 5 10 11.95 £1.53 16.67 +2.68 19.16 +4.50 23.77 +1.39 27.90 £2.63
T2 ] 20 18.90 +1.81 23.86 +3.33 26.12 £4.51 31.89 +£2.12 45.53 £2.56
T3 25 10 9.38 £0.85 12.52 +1.35 16.11 £1.20 21.60 £0.17 26.67 £1.26
T4 25 20 14.39 +1.67 21.81 +1.95 21.14£1.50 27.29 £0.58 32.81 +£0.36

D R PHARHR 3 KEE M9E I The datums in the table are the average of the three replications.

®4 TERECI-Cu SAMETEEERES Cu SEHTH (X 25D)Y

Table 4 Change of Cu content in Iris psendacorus L. root under Cd-Cu combined stress with different concentrations (X+sD)Y

W /mg - L1 AN BE A Cu &8/ g - 57!
e Concentration Cu content at different stress times
Treatment
Cd Cu 10d 20d 30d 40 d 50d

CK 0 0 5.04 £0.55 10.86 +4.71 8.02 +1.81 16.59 +0.97 14.83 +6. 50
Ti 5 10 297.28 +1.73 378.37 £1.85 399.13 +7.53 422.87 +1.01 537.05 +7.84
T2 5 20 466.32 +0.95 485.34 +1.04 555.99 +3.75 651.81 +1.25 675.28 +6. 86
T3 25 10 409.79 +2.13 336.78 +4.59 388.83 +7.12 431.31 £3.09 490.09 +1.05
T4 25 20 493.18 +1.85 498.47 £1.10 611.40 £1.06 487.73 +4.74 683.33 +2.10

DRFEAR N 3 REL M TFHE The datums in the table are the average of the three replications.
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990.9% ,T4 JEPRAE E T A P Cu S8 H T2
REFHZH ) 85.6%

AR Cd - Cu E4MMA T EEWHRE Cu
SRR 4, k4 T, bR B G 5
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B EESGMES 10 X, T2(5 mg - L' €d -20
mg+ L™ Cu) T3(25mg+-L™' Cd-10 mg - L' Cu)
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BB T AR X CAIW T A AR B, 15 21. 0% ~
23.2% ;i TI(5 mg + L™" Cd —10 mg - L' Cu) AbF¥
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Fig. 1 Change of Cd translocation rate in Iris pseudacorus L.
under Cd-Cu combined stress with different concentrations
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Fig. 2 Change of Cu translocation rate in Iris pseudacorus L.
under Cd-Cu combined stress with different concentrations
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